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The 
KAI.ART 
.MASTER AUTOMATIC 

GIVES YOU THE THRILL OF 
PROPERLY EXPOSED, CLEAR, 
SHARP BRILLIANT PICTURES 
• • .. INDOORS OR OUTDOORS 

(• Synchronizes "Between-the-Lens" shutters al all 
speeds with all flash bulbs including SM and SF. 

<• Does not drain batteries- opens shutter mechani· 
cally, using battery only for bulb flash! 

If Easy "on-and-off" attachment by owner! No hoi eSt 
,or permanent brackets to mar camera I 

~fHER KALART 
1SPEED FLASH 
,MODELS $8.95 UP 

60 
COMPLETE~ 

INC. FED. TAX 

\ 

\ 
\ 

\ 
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\ 

-- Address KALART, Dept. PS-5 Stamford, 
Conn. fo r free booklet, "How To Take 
Speed Flash Pictures of Baby." Pocked 
with ideas. Simple, easy instruction$~ 
Write todoyl 
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Are your plugs wasting 
time and money? 

The r ight t y pe of spark 
plug will save you time 
and money. Plugs which 
are faulty and mis-fhe 
waste as high as 10 per cent 
of your fuel, according to 
experts. And hard-to-start 
engines can lose valuable 
time. Check all your spark 
plugs regularly to make 
sure you have the right 
plugs for your engines. 

Too Hot* 

Hot 
plug 

Normal* 
If spark plug firing tips 
are fused or blistered, 
plugs are operating too 
hot and may be caus
ing loss of power and 
damaging spark knock. 

If spark plugs look like 
this, they are of correct 
heat range. Get your 
Auto- Lite " Plug - Chek" 
Kit right now and check 
your spark plugs. 

- -

\ 

The longer firing 
tip .>f this plug 
dissipates hea t 
slowly and oper
atesata relatively 
high temperature. 
Stop-and-go driv

ing and slow 
speeds require 
th is ty pe of l 
spark p lug. · 

If spark plug firing tips 
show deposits of carbon 
or are wet with oil, plugs 
are too cold, may cause 
poor starting and waste 
dollars in costly gas. 

. 

Cold 
plug 

The shorter firing 
tip of this plug 
dissipates heat 

t~;l~ rapidly and oper
ates at a rela 
tively low tem

f~lJT!'!~} per a ture. High 
s peeds and 
open throttle 
operation re· 
quire this type 
spark plug. 

"'-··~ --- ... 

This Auto-Lite "Plug-Chek" Kit 
quickly helps you find spark 
plugs that are causing trouble. 
All you do is match plugs with 
pictures on the "Plug-Chek" 

Indicator each example 
refers to a page in the· 
"Plug-Chek" Data Book 
thatshows you whatto do. 

J 

THE ELECTRIC Auro:LiTE"coMPANvl 
Department PS2, Toledo 1, Ohio I 
Enclosed find ten cents for the Auto-Lite "Piug-Chek" I 
Kit that includes both the " Piug-Chek" Indicator 
and Data Book. .1 

* Because these illustra

tions are not in full 

color, they do not accu· 

rately reproduce the 

actual firing tip appear· 

ance. For accurate, full 

color reproduction, mail 

the coupon. 

Name I 

Sfl\ll flUGS Add~• : 
. . . """" City I 

---~ ...... _____ .__ ______________________ ...) 
MAY I 
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You don't have to he a farmer to recognize this circular 
patch. A horse or cow tethered to a stake leaves a 
perfect circle of closely cropped, heavily trampled grass~ 

. . . •• • • • . . . ; . . . ... , .. . .. . .. ,.., . .. .. • • • • • .. .. . . ·'·· t.• 
• • • # ..... . •··· 

Here's the point: in many fields of business and 
industry you can go only as far as your education and 
training permit - and no farther. Most things beyond 
are out of reach. Only additional training can enable 
you to get away from the tether, can give you an 
unlimited area of opportunity . 

During the past 55 years, the International ·corre
spondence Schools have helped to broaden the voca
tional scope for more than 5,000,000 men like yourself. 

BOX 7682·L, SCRANTON 9, ·PENNA. 
Without cost or obligation, please send me full particulars about the course bef ore which I have marked X : 

Air Conditioning and 0 S t ructural E qineerinc 0 Industrial Encineerinc TextJio Counoe 
Plumbing Cqu,.... 0 Surveyiq and M appinc 0 Industrial Metalluru 0 Cotto M uf turbac 

0 Air Conditioninc CommunloatJona Counoe 0 M aohinf! Shop . 0 Rayo:: w ::vin-: 
0 Hea~inc . 0 Plumbinc 0 E lectronics 0 Mecha~cal Dra!tmc . 0 Te..:tile Deeicninc 
D Refncerat \On 0 St eam Fittloc 0 Practical T elephoJU' D MMecdhamLocaiWEqmeeranc 0 Woolen Manufacturm. 

Che lat C 0 Radio G eneral 0 ' ol - ft ork 
~ ry ~u~ 0 Radio' Opera t ine 0 Patternmakinc-Wood. Metal Bualnen and 

0 Chemtcal E DCIDeermc 0 R d' S · . 0 Readinc Shop Blueprint. Academic Cou-
0 Chemistry, Analy t ical a 10 erviCI~ • 0 Sheet-Metal Draftinc 
0 Chem.i5tey, Industrial D Telecraph EncmeertDC 0 Sheet-M etal Worker 0 A~unti~ 0 AdvertW~ 
0 Chemistry, Mfc. Iron & Steel Eloct':'cal Cou~" 0 Ship Draftiq 0 ShipiFlttinc 0 Ara~hmetlc 0 BookkeePID& 
0 Petroleum Refininc 0 Plutica 0 Electncal Draft1q O T 1 D · · 0 Bus!neea Cor~POndenoe 
0 Pulp and Paper M akinc 0 E lectrical Eq ineerinc O T!:lma'Jri':runc 0 Bus1~eee Man~ement • 

C l 11 E 1 A 0 E lectric Licht anri Poww 0 w ld' Gc El . 0 Cert1fied Pubbo Aocountmc 
Y nil noerlng, rchlt- 0 Llcht inc Technician e Inc- all and ect.rlo 0 Commercial 

tura~ and Mlnlng.Cou,.... 0 Practical Electrician Railroad Couraea 0 Coet Accountinc B tn'l:!:!ural DrafiiDC Internal Combuatlon 0 Air Brake 0 Car lnapeotor 0 Federal Tax 

0 B'7_,_ udreB Ud' F Engin" Couraoo 0 Dieeel Locomotive 0 Fimt Year Collece 
nuae an u 1n1r orem•n 0 Loco ti' E · 0 F h' 0 "'- b 0 B "ldinc Eat ' t' 0 Auto T echnician 0 AviatloD mo ve DCIDeer oremans II) rrenc 

D Ci~ E . ' II!a IJllr 0 Dieeei-Electric 0 Locomotive F ireman 0 Good Enclisb 0 Hi~rh School 
O eo.! M::ennc 0 Diesel En~rinea 0 Gae E ncl.n• 0 Ra ilroad Section Fore·man 0 Hieber ~latbematice 
0 Contraounc and Bulldlnc Mochanla.l Couraoa Stoam Englnoorlng .Coura.. 0 lllustratmc 0 Motor Traftio 
D Hilrhway E ncineerinc 0 Aerona utical E qineerinc 0 Boilermaldna 0 Poetal Ser"!ce 
0 Lumber Dealer 0 Aircraft Draftiq 0 Combwation Encl.neerinc 0 S~eemanah~p D. Secretarial 
D Readinc Structural Blueprint. 0 Fli!rht Eocioeer 0 Encl.ne Runninc 0 S1cn :r-ettennc 
0 Sanitary E ncineeri.nc 0 Foundry Work 0 Marine Encineerinc 0 Spa01ah 0 StenocraphJr 
D Strwmue.l Draftin& 0 Hea~ TreaWilent. of Metat. 0 Steam Elec~ric 0 Steam E ncinee 0 Traftio Manacemen~ 

Hll'mtl 
Na g Addre••-----------------------------------------------

Oifii-------------J:Jtate_ __________ prestmt Pol·£1·~"'--------------------

Work'"" H&Vr• A.M. to P.M. Lengfll of Service In World War 11-- - - -
BptiOWIJ lvotiqn rates to member~ of ~~~~ A""t'd Forcea. Bnro71mtmt untl~W tll.e 0 .1, Bill of Ri(l'htl GfiJWOtJild lor War 11 Vtlter~. 

OafiGdialt retidtltltt 8tmd coupon to lnternat·ional Corretpoflllmctl Bc1aoola OanadfaiJ, Ltd., Montreal, Oanad4. 
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First step before vacation travei-SIMONIZ! 
It starts you off with a car more beautiful than 
ever ... and keeps it that way mile after mile. 
The finish is protected against ultra violet rays, 
corrosive airborne chemicals and road grit 
that dull and destroy. Then, at the trip's end, 
dust and dirt a re whisked away with a dry 
cloth ... and the finish sparkles brighter than 
ever. Insist on SIMONIZ-your car deserves it! 

TO RESTORE NEW BEAUTY to dull 
flnishes .•. use the Simoniz Kleeners
/iquid when it's in overage condition ..• 
paste when the flnish is exceptionally 
dull. Then apply SlMONIZ to make that 
sparkling flnish lost years longer. Sold 
everywhere. 
THE SIMONIZ COMPANY, Chlc•co 1 6, Ill. 

"SIMONIZ" •• • Trade Mark Reg. 
U. S. Pat. Off. and Foreign Countries 
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' ffWhat's he got 
that I ha'Pen't got?'' 

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

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

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

You may add that extra-may get that same 
profitable knowledge and ability-that same 
confidence and aggressiveness-if you are will
ing to pay the price in earnest, necessary study. 
For LaSalle has spent 38 years developing, 
testing and proving, with over a million student 
members, spare-time success training in certain 
specialized business fields. What scores of thou
sands of men and women-many just like you 
:-have done, you should be able to do. . 

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

How much do you want success-more 
money, a promotion or a new job, prestige and 
responsibility? If you really want it, you will 
use the coupon below to find out what LaSalle 

. training can do for you. It costs only a postage 
stamp, but a coupon like it has been the start
ing point to real success for scores of thousands 
-and can be for you. 

G. I. APPROVED 

LA SALLE Extension University 
A ~IUttt«t(~, 

Dept 583-R • 417 S. Dearborn • Chicago 5, Ill. 

I want to know how LaSalle can help me win success 
in the field I have checked below. Please send me 
your free 48-page booklet about that field and your 
success training in it. 

O Accountancy 

0 Bookkeeping 

O C.P.A. Coaching 

O Business English 

O Law : LL.B . degree 

0 Foremanship 

0 Sale<Jmanshlp 

D Eflective Speaklna 

O Esecutlve Management 

0 Industrial Management 

OTraftlc Management 

0 Stenoty p y (Machine 
Shorthand) 

}ianu ______________________________ Age _____ _ 

P 0 • 

osa.tJon __ -----------------·------ __ ---------
.. 

)lddress-------------·------------------------

City, Zone and State---------------------------

. 

• 
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At the 1927 demonstration, Dr. Herbert E. Ives explained 
the television system developed in Bell Telephone Laboratories. 

APRIL 7 is a notable day in communication 
history, for on that day in I 92 7 was the ~rst 
demonstration of television over long distances • 
Large-scale images were Hashed from Washing
ton, D. C., by wire and from Whippany, N. J., 
by radio to a demonstration in New York City. 
411 " 'd II 'f h h t was, sa1 a newspaper, as 1 a p otograp 
had suddenly come to life and begun to smile, 
talk, nod its head and look this way and that." 

That was the 6.rst of many public demonstra
tions, each to mark an advance in the television 
art. In I 929 came color television, and in I 930 a 
two-way system between the headquarters build
ings of A. T. & T. and Bell Laboratories. When 

the 6.rst coaxial cable was installed in I 9 3 7, tele
\'ision signals for 24o-line pictures were trans
mitted between Philadelphia and New York 
and three years later 44 I -line signals were 
transmitted. By May, I941, successful experi
ments had been made on an Boo-mile circuit. 

End of the war brought a heightened tempo 
of development. Early in I 946 began the regular 
experimental use of coaxial cable for television 
between New York and Washington, and a few 
months later a microwave system for television 
transmission was demonstrated in California. 

Transmission facilities will keep pace as a great 
art advances to wide public usefulness. 

BELL TELEPHONE LABORATORIES 

Exploring and inventing, devising and perfecting, lor continued improvements and economies in telephone service 
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The Size of Science 

T HE increasing interest in science, in its 
facts and principles, its practical appli

cations, and its bearings upon opinion, is un
deniable. With this interest, there is growing 
up a new and enlarged meaning of the term. 

By science is now meant the most accu
rate knowledge that can be obtained of the 
order of the universe by which man is sur
rounded, and of which he is a part. Science 
is now regarded as not applying to this or 
that class of objects, but to the whole of 
nature-as being, in fact, a method of the 
mind. What some call the progress of sci
ence, and others its encroachments, is un
d~ubtedly the great fact of modern thought. 

Many subjects once widely separated from 
the recognized sciences have been brought 
nearer to them. Intellect, feeling, human 
action, morals, all social relations-each has 
its basis of fact, which is the legitimate sub
ject matter of scientific inquiry. 

Those who consider that observatory 
watching, laboratory work, or the dredging 
of the sea for specimens to be classified, 
is all there is to science, make a serious mis
take. Science truly means continuous intelli
gent observation of the characters of men as 
well as of the characters of insects. It means 
the analysis of mind as well as chemical sub
stances. It means the scrutiny of evidence in 
regard to political theories as inexorable as 
that applied to theories of comets. It means 
the tracing of cause and effect in the se
quences of human conduct as well as in the 
sequences of atmospheric changes. 

Telegraphs, steam engines, and the thou
sands of devices to which science has led, are 
great things. But what, after all, is their 
value compared with the emancipation of 
the human spirit? 

£'..Y.'Y, 
Editor's Note: These lines, which might have been written today, are digested from the /fi.'
editor's introduction to the first issue of POPULAR SCIENCE MONTHLY, May, 1872. \.:.!> 

MAY} 
19.47 

• 

Copyngh1ed matenal 



. . 

THAT cavernous muzzle staring at you is the 
business end of the Army Ground Forces' 
new 75-mm. recoilless rifle. It fires a 14-pound 
projectile-with sniper accuracy-at ta;rgets 
four miles away. Two infantrymen can carry 
it. One can fire it. 

This weapon is a grandson of the old 75-mm. 
Field Artillery piece, mainstay of World 
War I, which weighed over 3000 pounds and 
required a crew of six to nine men. 

The 75-mm. recoilless rifle, by contrast, 
weighs 110 pounds, and its tripod is the same 
used for the Army's caliber .30 machine gun! 

Increasing firepower per man is only one 
among hundreds of new, pace-setting devel
opments now under way in Army laborato· 
ries all over the country. The job of keeping 
our Ground ~Forces ahead in equipment and 
training calls for the efforts of thousands 
of high-caliber, conscientious young men. 

• Listen to "Sound Off," "Warriors ol Peace," "Voice ol the 
Army" and "Proudly We Hail" on your radio. 

8 POPULAR 
SCIENCE 

Your new Regular Army is advancing the 
frontiers of science, and many of its projects, 
now in the exploratory stage, will :find their 
way into vital peacetime uses. There's a place 
here for inventive genius and mechanical skill. 

Today, many of America's :finest young 
men are launching interesting and useful 
careers with the Regular Army. If you can 
measure up to high enlistment standards, 
you become a part of an organization that 
offers the best available training in a wide 
range of trades and skills. New pay increases 
enable you to begin your service at $75 a 
month, with food, clothing, housing and 
other expenses paid. Get full details at your 
nearest U.S. Army Recruiting Station. 

A GOOD JOB FOR Yf)U 

U.S. Army 
CHOOSE THIS 

FINE PROFESSION NOW! 
I 



"Conscientious study of I.C.S. 
Courses proves their value beyond 
doubt." 

R. D. CHARLES 
Malnfenanee Superlnfendenf 
Afrlea-Orlenf Division 
Pan American World Airways 

• 

RECORDS of Pan American World Air
ways tell you plenty about the value of 
I. C. S. Aviation Courses. They show 
that hundreds of Pan American pilots, 
co-pilots, flight engineers and mainte
nance men have taken I. C. S. Courses. 

of Now flying for just one division 
airline - Latin American- are 336 

pilots and co-pilots who are holders of 
I. C. S. diplomas. 

the 

What better endorsement could there 
be of any institution offering training for 
Aviation careers? 

I£ you are · planning for a place in 
Aviation, you owe it to yourself to mail 
the coupon today for full information on 
the famous I. C. S. Courses. Do it now! , 

I NTERNATIO·NAL CORRESPONDENCE SCHOOLS . ICS 
BOX 7683-L, SCRANTON 9, PENNA. 

Without cost or obligation, please send me full particulars about the course be/Me which I have marked X: 
0 AIRCRAFT ENGINE Civil Engineering, Archltec• Mechanical Courses 0 Marine Engineerinc . 

MECHANICS tural and ·Mining Coursea D Foundry Work 0 Steam Electric 0 Steam En~r~n• 
0 PRIVATE PILOT 0 Architectural Drafting 0 Heat Treatment of Metala Textile Couraes 
0 COMMERCIAL PILOT 0 Architecture 0 I ndustrial Engineering 0 Cotton :\l anufu.cturing 
0 FLIGHT ENGINEER 0 Bri.dg~ and ~uild!ng Foreman 0 Indus~rial ~letallurgy O Ha•·on Weavinc 

0 Buildmg Esttmatmg 0 Machine Shop • 
0 AERONAUTICAL 0 (;ivil Engineering 0 Mechanical Draf ting 0 Textile Designing 

ENGINEERING 0 Coal Mining 0 Mechanical Encineerinc D Wooten Manufactur inc 
0 AIRCRAFT DRAFTING 0 Contracting and Buildina: 0 Mold-Loft Work Bualne .. and 
0 WEATHER OBSERVING 0 Highway Engineerin& 0 Patternmaking-Wood, Metal Academic Couraes 
0 ELECTRONICS 0 Lumber Dealer 0 Heading :>hop Blueprints 0 Accounting 0 Advertieinc 

0 
RADIO 0 Reading Structural Blueprinta 0 Hheet-Metnl Drafting 0 Arithmetic 0 :Uookkeepioa: 

0 Sanitary Engineering 0 Shee t-Metal Worker 0 BusinPs.• ('orreapondence 
0 TRAFFIC MANAGEMENT 0 Structural I>rafting 0 Ship Drafting 0 Ship Fit t ina: 0 Busine.'!.' Management 

Air C ndltl lng and 0 Struct~ral Ena:ineeri'!a: 0 Tool Des.igning 0 Certified l'ubiic Accountina: 
PI ~I en 0 Surveymg a nd M appmc 0 Toolroakmg 0 Commercial 

0 AiumC d".9. ~uraes Electrical Courses 0 Welding-Gaa an<! l':lectric 0 Cost Accountinc 
r on ataomng 0 Et · 1 n r · .. 11 d c O Hea ting · O l'lumbin g ~ ectr!ca , ra. ttng. n~ roa ouraes 0 Federu.l Tax 

0 R f · erat io 0 Steam Fittin 0 blectr!cal .Encmeen na: 0 ~r Brake 0 <?ar l napector 0 F irst Year Collea:e 
e nc n a: 0 Electn c Ltght and Power 0 Daeael Locomotave 0 Foremanship 0 F rench 

Chemlatry Courses 0 Uchting Technician 0 Locomotive Engineer 0 Good Encliah 0 H igh & boo! 
0 Chemical Engineerin& 0 l ' ractical F:lectrician 0 Locomotive F ireman 0 Higher Mathematice 
D ChemL. try, Analytical Internal Combuatlon 0 Railroad Section Foreman 0 1tlustratina: 0 Motor Traffic 
0 Chemiatry, Industrial Enginea Courses Steam Engineering Couraea 0 l'ostal Service . 
0 Chemistry. M fg. I ron 4: Steel 0 Auto Tec hnicia n 0 Aviation 0 Boilermakinc 0 Haleemanship 0 Secretaroal 
0 Petroleum Refioina: 0 Plu tiee 0 Dieaet-F:Iectric 0 Combustion Ena:ineerina: 0 Sign 1-etterioa: 
0 Pulp and Paper Makina: 0 Dieael E nginea 0 Oae E ngines 0 Engine Runnina: 0 Spanish 0 Ste noa:ra pby 

/lome 
Nam'CI..--------- - -----------Au•--- itll/res"'--------- - .. ···-- . -- - ----
OUv•-------------Stat•·--- - -------l'rP.sent Poait1on.- ----------------- -

Working Hlnlrs .-t. M. to P .. ll. Lengflt of Service In World War "'---
Bpecl.ol tu it ion ratu to membera ot the Armed Forcea. Enrollment under the 0.1. Bill of IUuhta approved tor War 11 Vetera11B. 

Canadian re8idents Bend coupon to I 11terMti.onal Corresf)()114ence Schoo~ Oanatti.an. Ltd. , Montreal, Oa ~tada. 

MAY 9 
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au Influence Others 
With Your Thinking! 

TRY rr SOME TIME. Concentrate intently upon an-
other person seated in a room with you, without his 

noticing it. Observe him gmdually become restless and 
finally tum and look in your direction. Simple-yet it is 
a positive demonstration that thought genemtes 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 
inHuencing others? Is it not important to you to have 

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

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

you could impress another favorably-get across to him 

or her your ideas? That thoughts can be transmitted, 

received, and understood by others is now scientifically 
demonstmble. The tales of miraculous accomplishments 
of mind by the ancients are now known to be fact-not 
fable. The method whereby these things can be inten

ti.onaUy, not accidentally, accomplished has been a secret 
long cherished by the Rosicrudans-one of the schools of 
ancient wisdom existing throughout the world. To thou

sands everywhere, for centuries. the Rosicrucians have 

10 POPULAR 
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privately taught this nearly-lost art of the practical use 
of mind power. 

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

you to explore the powers of your mind. Their sensible. 
simple suggestions have caused intelligent men and women 
to soar to new heights of accomplishment. They will show 
you how to use your natural ~orces and talents to do 
things you now think are beyond your ability. Use the 
coupon 'below 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 ffairs. 

The ROSICRUCIANS 
(AMORC) 

·Scribe K.K.W. The Rosicrucians, AMORC. 
Rosicrucian Park, San Jose, California. 

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

Name .. ·-··-··-·-···-·····--···-··------------
Addres,:s.s.-. ---------·~State.. __ _ 

CopynghtL'd 

• 



• 

I send you Soldering Equipment and 
Radio Parts; shon• you bow to do Radio 
soldering,; how to DWljDt and c;onne_c_t 
Radio parts; l('ive you practical e:rperience. 

You getJ>arts tQ build this Vacuum Tube 
Power Pack; make changes which give 
you U'Perl~ce with packs of many kinds; 
leam to correct power pack troubles. 

••• ~ t, 

-
Early in my course I show you how to 
huild this N. R.I. Tester with ~arts I send. 
It IIQQ_n he!Qs ~ou 1l..x neia4.borbood Rad!o_s 
and earn l!;XTRA money in spare. fime. 

Building this A. M. Signal Generator 
gives you more valuable exnerience. It 
provides amplitude-modulated ail!lals for 
man;y teeta and experiments. 

You get farts to build Radio Circuits; 
then te~t hem; sec how they work; learn 
bow l.O deJiigp !JPecia( CircuitJI_i _ hQW to 
locate and repaii circuit defecu. 

You build this SuJ>Crlle er ne Receiver 
which brings in local and distant sta
tion-and lrlves you more exoerience to 
help ;rou Win euccesa in Radio. 

• I 

I Wiii.Train You at e-SAM LESSON F 
Do you want a good-pay job in the 

(ast-growlng Radio I ndustry--or your 
own Radio Shop? Ma:U the Coupon tor 
a Sample L esson and my 64-page book. 
' 'How to Be a Succ:es11 in RADIO
Television, E lectronics ,.,· poth FREE-. 
See how I Will train you at tJ,ome-how 
you get practical :ttadio • experience 
building. testing Radio circUits with 
BIG KITS OF PARTS I send! . .. 

Many Betlnners Soon Make Extra Money 
in Spare Time While Leamlnt 

The day you enroll I start sellding 
E XTRA MONEY JOB SHEETS tha t 
show how to ma~e E XTRA money fix
Ing neighbors' Radios. In spare time 
wnlle stllllearnlng! It 's probably easier 

VETERANS 
You can &'et this trainin&' ri&'ht in, 
your own home under G. l. Bill. 

Mail coupon f9r full details .. 

. ~ ,., • • 

to get started now than ever before, find Out What NRI Can Do For•You 
because the Radio Repair Business Is Mail coupon for &unple Lesson and 
booming. Trained Radio T echnicians my FREE 64-page book. Read the de-
also find' profitable opportunities In P o- tails about my Course; lett ers from men 
lice, Aviation, Ma r ine Radio, Broad- I trained; see how quickly, easily you 
casting, }tadio. Manufacturtng, P ublic can get started. No obliga tion! Just 
Ad_dress work. Think of even greater MAil. COUPON NOW In envelope or paste 
opportunities as Television, FM, and on penny postal. J . E. SMnH, President. 

· Dept. 7EP3, National Radio lnstltut'e, 
Electronic devices become· available to Pioneer Ho~tJe Study Radio School, 
the public! Send for FREE books now! Wefshington 9, D. c. · 

I 
I 

• I 
I • I 
I 

. Approved,_ Tralnlna under Gl Bill 

Mr. J. E. SMITH, President, De pt, 7EP3 
National Radio Institute, Washlncton 9, D. c. 
Mall me FREE, your sample lesson and 
64-page book. (No salesman will caJI • 
Please write plainly. ) 

Name .. .••• • •• •••• ••• .. • . ~ •.• • •• • •.• Age ••• • •• • ••• 

A ddr ess . . ••••• • • •• •• • •• • •• •• o o • o o • o • o 0 ••••••••• •• 

Be a 
Success ~ 
in RADIO • • I 

I Clty ...•. • • o • •• •• • •• •••• • • •• Zone ••• State . ••• .••• •• . 

L---~--~-------~-------------~--

I 
I 
I 
I 
I 
I __ .... 
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1947 

C.opynghred m< 'n..:tl 



-

I 

• 

•• 

L 
'--

ANY OF 
MOTION or MOVEMENT 

-
, . ,.. 

I 

·i··--.. n~····- I L~, 
.A= - O{ol . --~-

I 

, 1 \ 
~!:\.. 

A Book 
That 

Shows 
You 

3000 ILLU TRATIONS and DESIGN 
of Mechanical Movements, Devices, Contrivances & Details! 

Every conceivable kind of mechanical motion and work is ex
plained and illustrated in this unusually helpful book. As far 
as known, the only work in existence which aims to provide 
side by side suggested sketches of the various methods in use 
for accomplishing any particular mechanical movement or 
work, in a form easily referred to. Every engineer, inventor or 
mechanic finds the need of devising, simplifying or improving 

~------------------1 KNICKERBOCKER PUB. co., Dept. M-27. I 
120 Greenwich St., New York e. N.Y. I 

I Send me a eopy of ENGINEERS ' SKETCH BOOK. If I am not 
satisfied, I can return book and my money will be refunded. I 

I 0 I enclos e 111 2 .98: send book postpaid. I 0 Send book C .O.D . for 1112 .98 plus postage. I 
IName ............................... . . . .............. l 
1 Address . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 
I City & Zone. . . . . . . . . . . . . . . . . . . . . . . . . . State. . . . . . . . . . . I 

------------------· 
"llu St II 

in courts, schools, homes, newspapers 

1847 
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and Government offices 

• 
WEBSTER 
You may have had to 

wait for a copy of 
WEBSTER'S NEW IN
TERNATIONAL DIC
TIONARY, Second Edi· 
tion. However, more and 
more copies are reaching 
your dealer. See him 
now. The MERRIAM
Webster contains 3,350 
pages, illustrations for 
12,000 terms, and a to· 
tal of 600,000 entries-
122,000 more than any 
othe r dictionary. It is the 
only unabridged diction
ary completely revised 
and rewritten in three 
decades. G. & C. Merriam 
Co., Springfield 2, Mass. 

A CENTURY OF PUBLISHING 1947 
MERRIAM-WEBSTERS 

• 

some mechanical process or method. In doing this he has to 
rely on memory or experience. Here is a reference book of 
nearly 3000 MEANS AND METHODS for producing any kind 
of movement or work, classified and arranged for easy 
reference! 
SUCH AS: Accumulators, Anti-friction, Ball and Socket, Bear
ings, Blowings, Brakes, Cams, Chain Gear, Chopping, Chucks, 
Circular Motions Clutches. Conveyin~. Cranes, Cranks. Cut
ting, Doors, Drilling, Eccentrics, Engmes, Expanding, Filter
ing, Gears, Governors, Grips, Grinds , Heating, Hinges, Hydrau
lics, Indicators, Journals. Levers, Links. Lowerings, Lubrica
tors, Measuring and Weighing, Mixing, Nozzles, Parallel Mo
tions, Pipes, Pivots, Power, Propulsion, Raising, Ratchets, 
Rotary Engines, Safety Appliances, Shafting, Signals, Slides, 
Sounds, Speed, Spindles, Springs, Starting, Striking, Swivels, 
Tanks, Traps, Turbines, Valves. Water Wheels, Winding, 
Wipers, etc. 
It you work with machinery of any kind, you need this ENGI
NEERS' SKETCH BOOK by Thomas W. Barber-355 pages, 
durably printed and bound in cloth. Mailed postpaid if you 
send order with $2.98 or sent C.O.D. if preferred plus post
age. Money back guarantee if not exactly as described or it 
not satisfied. 

LEARN MONEY
MAKING CARTOONING 

Elec:lric: Healing Ele1nenl 

Repair burned out electric elements of coffee urns, electric 
stoves, fiat irons. toasters. and other electrical appliances . 
Simply apply Christy Electric Heating Element Flux to the 
break, turn on the current and PRESTO the job is done and 
your appliance is ready again for years of satisfactory service. 
Generous size package I enough to repair 50 elements l sent 
postpaid for only $1.00 . 

ELECTRICAL APPLIANCE REPAIR PARTS 
Renual Iron element. Guar. I year. Package of 6 ................ ............ $3.12 
Toaster element forms. Clear Mica. Fits most toasters. 10 for .... 1.80 
Heating element wire. 10ft. coiled \14" 0 .0 . #20 ........................ 2.55 
Heating element wire. 10 ft. coiled 3 / 16" 0 . 0. #22 .................... 1.77 
Hot Plate bricks 554" diameter. 6 for .............................................. 1.62 
Appliance cord. Rubber covered. 20 ft. $1.00: I 00 ft .. ....... .... ....... ... 4.50 
Electricians Drill Bits. \14", %", V2". %" . Complete set .............. 6.75 
Ribbon element heating wire. Std. size. 100 ft... ..... ....................... . 75 
Percolator elements. Universal. Flat type. I yr. guar. 2 for ........ 1.20 
Element cement. Withstand 3000" F. I lb. 11kg. SI.OO. 5 lb. pkg ... 3.50 
Lead wire. Asbestos covered heater hook-up wire. 10 ft .. ........... .... 1.00 
I ron Cord Sets with complete plug attachments. I 0 for ........ .... ...... 5.00 
Carbon brush set. Assorted. 104 brushes. 15 springs. Complete set 3.00 
Kerosene to Electric lamp conversion adapters. 5 for only ........... . 1.00 
Nickel Electroplating Kit. Complete outftt. Ready for use ............ 1.50 
Electric Scissor Sharpener. Will handle all sizes. Complete ........ 9.75 
H ere la your opportunity to s ave on repairing your own appltancea and 
to earn extra money repairing appliances for friends and nelghbora. 

CHRISTY SUPPLY COMPANY 
2835 N. Central Ave., Dept. T-751, Chicago 34, Ill. 

Copynphl id 
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HOW do YOU look stripped-in locker-room or 

gym? Skinny, scrawny, sparrow-chested, self-
' conscious, HALF ALIVE? 

How· do you feel when people notice your physique? Can 
you stand their gaze? If you're not satisfied with your pres
ent physical development, let me prove I can make you a 
New Man-in only 15 minutes a day, right in the privacy of 
your own home l I'll give you biceps like iron and a fine, 
deep chest. I'll broaden your shoulders, add ridges of 
solid muscle to your stomach, fill out your arms and 
legs. If you are fat and flabby, I'll streamline you 
into a picture of radiant manhood. 

What ''Dynamic Tension" Can Do For You 
11Dynamic Tension" chapged me from a flat

chested 97-lb. weakling into the red-blooded HE
MAN that I am today. That's how I'm turning 
thousands of fellows LIKE YOURSELF into 
New Men-with husky, handsome body and tire
less endurance. I can do 'the same for YOU! Let 
me PROVE it ! 1 

"Dynamic Tension" is a PRACTICAL and NATURAL 
method. You use no tiring apparatus, no muscle-strain-

. ing gadgets. My method is actually FUN l In only 15 
minutes a day, you will actually see your muscles in
crease into powerful bulges of brawn and strength. You'll enjoy new 
stamina, a ~lad-to-be-alive feelin~ . Before you know it, you'll have 
a ru~ged, handsome body, a rou~h-and-ready ambition surging out 
of you that the world can' t lick! I 'll show you how it really feels 
t o LIVE! 

SEND FOR FREE BOOK 
All I ask is that you mail the coupon XOW for 

my illustrated FREE book. "Everlasting Health 
and Strength." It shows actual photos of pupils 
I've chan~ed from weaklinlol:s into remarkable 
specimens of manhood. If you want a body that 
men respect and women admire. then s;(et this 
coupon into the mails as fast as you can . Address 
me personally : CHARLES ATLAS, De pt. 15, 
115 E. 23rd St., New York 10, N.Y. 

An untouched 
photo of Charles 
Atlas. twice win
ner and holder or 
the title . · 'Th~ 
W o r ld's Mo~t 
Perfectly De,·ei
oved :\fan.'· 

r--
1 CHARLES ATLAS, Dept. 15, 

115 E. 23rd Street, New York 10, N . Y. 

Tettsio,.· • will he lp make a ('W Man or me- give me I 
'!. healthy. hus ky hody and hlg muscle clevelopm('nt. 
::;en cl m e your rree book, • •t:verlasttng Health nnd I Str.,ngth. • • I 

I NAME.···· (Please i>~in"t ' or" write.plainJy) .Age.·· · · · 1 
I ADDRESS ...... .. ~~~e· ~~: ........... .. .. . .... . I 
•L:ITY ........ . •.. ( lr any) ... .. STATE ...•..... ~ 

MAY I 
1 9 4 7 3 

-
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LE~R~o BUILD CIRCUITS! TEST! REPAIR! 
HCI YOU DO OVER 175 INSTRUCTIVE EXPERIMENTS 

HERE'S THE EASIEST, MOST PRACTICAL WAY OF ALL TO PREPARE 
FOR GOOD PAY in RADIO ELECTRONICS and TELEVISION! 
I train your mind b'f putting you to work with your 
honds on a big 6· Tube Suptuluterodyne Receiver. 
And, believe me, when you get bus)' with real 
Radio Parh - 8 big Kih of them - you roally 
LEARN Radio and learn it RIGHT! Yo11 get the 
practical ttuff you need to be useful in Radio, and 
thot't what it ta•es to make money. You don' t 
have to worry about what to do with thue 8 Kits 
of Parh. Step by step, I show you how to build 
ciuyits, test, experimeftt, trouble .. shoot. And you 
don't need any previous •a:perience . The Spray· 
berry Course starts right at tho beginning of 
•adio! You can't get lost! Simplified leuonJ, 
coupl,ed with reol ''Shop" prodice, makes every 
subi•ct plain and easy to understand and remember. 
Soon after you begin Sprayberry Training, I'll 
aond you my . sensational BUSINESS BUILDERS. 

A BUSINESS OF YOUR OWN ••• OR A GOOD RADIO J08 

You'll ftnd ouJ how to gel and do neighborhood 
Radio repair lobs for nice proAts and rich e><p•rl· 
ence while leotning. This sort of wotk can easily 
pave tho way for a Radio Service businen of your 
own . lui with Sprayberry Training, you're not 
limited. You con swing into any one of the swiftly 
••panding branches of Radio· 
Electronics INCLUDING Radio, 
Television, FM, Radar, Indus· 
trial Electronics. lo wise! 
De cide now to becom• 
a fully qualified 
RADIO • EU!CTIONI· 
ClAN. Get full details 
abo11t my Training at 
once! Mail coupon be· 
low for my 2 bls FREE 
lloolcs. 

-

YIJIJ 81JiliJ THIS IJIEIIJl 

TES QfJIPMENTl 

Sol a eri ng. -wiring, eonnect. 
ing Radio parts .•• build· 
Jng c1rcuits- you ca.n' t bc•t 
this method of learning. 
When you construct th ls 
ReeUtler and Filler, Res is· 
tor and Condenser Tester, 
etc .. you get a really prac• 
tical slant on Radio. 

I give you a line, movln1• 
coil type Meter I nsttument 
on Jewel Bearlnl$- with 
parts for a complete Analy. 
zer Circuit Continuity T .. t. 
er. You learn how to cheek 
and correct Receiver defeeu 
with professional accuracy 
and speed. 

You'll got valuable ex• 
perlenet and pr;actice 
building this Signal 
Generator and multi· 
purpose Tester. 
Makes a breuo out 
of fixing Radios and 
you don't havo to 
apend money on 
outside, ready. 
made equipment. 

• 
lET THESE VAlUABlE 

FREE 8fJfJKS 
I 
I 
I 
I 
I 

SPRAYBERRY ACADEMY OF RADIO 

"How to leoti laJio Oio-• art</ Syntbolt" 
Here ' s a valuable and wonderfully complete new book 
which explains in simple English how to read and under· 
stood any Radio S.t. Diagram. Includes translation of all 
Radio symbols. S.nd for this volume at once, It's fr .. l 

14 POPULAR 
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Along ·with It, I will send you another lig free 
book describing in detail my Radio· -fll'~ 

Electronic Training . 

• 

F. L. Sprayberry, President, Room 5557, Pueblo, Colorado . 
Please rush my FREE copies of " How to MAKE MONEY in RADIO, 
ELECTRONICS and TELEVISION," and "HOW to READ RADIO 
DIAGRAMS and SYMBOLS." 

Name ............................................................... Age ....................... . 

Address .... ... ......................................... ; ...................................... . 

I 
I 
I 
I 
I 

; -c: : .. ::;·;:::·:i~~~~: :~:;:·=·~ J 
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The patent laws provide that any new and useful art, 
machine, article of manufacture, composition of matter, or 
design, or any new and useful improvement thereof, may 
be patented if the act of invention is involved. Therefore, 
every inventor with a valuable invention should take 
advantage of the patent laws and proceed for patent 
protection in order to safeguard his rights. 

A patent gives the inventor the exclusive right to 
prevent others from making, using, or selling the invention 
claimed in the patent for a period of 17 years. 

The patent laws were enacted for the benefit of the 
inventor to give him protection for the features of his 
invention which are patentable. These features must be 
properly and concisely set forth and claimed in a formal 
application for patent in order to comply with the require
ments of the U.S. Patent Office. For that reason, the Patent 
Office advises. the inventor to engage a competent reg
istered patent attorney to prepare his application for patent 
and represent him before the U. S. Patent Office Examiner. 

A specially prepared booklet containing detailed infor-. 
mation with respect to patent protection and procedure 
will be forwarded to you without obligation upon request. 

• 

·-------------------------------------------------------------------

Patents 
. 
Trade maries 

Copyrights 

Registered Patent Attorneys 

I 
I 
I 

I ·----

CLARENCE A. O 'IRIEN & HARVEY B. JACOBSON 
Registered Patent Attorneys 

72-E District National Bldg., Washington 5 , D. C. 
Please send me booklet containing Information regarding 
patent protection and procedure, and also " Record of 
Invention" form. Thla request does not obligate me. 

Nam•---------------------------------
Addre~a, ____________________________ _ 

City ______ -:-:-_____ _ __ State __________ _ 
(Please write or print plainly.) 

CLARENCE A. O'BRIEN 
& HARVEY 8. JACOBSON 

72-E District National Building + Washington 5, D. C. 

MAY 15 
1947 
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Subtract 
• wear, corros1on 

carbon, sludge ••• 

Add 

• 

Add 

The thoughtful thing 
to say when you drive up for gasoline or oil 
is "add Pyroil." Pyroil gives oil the property 
of adhering to cylinder walls, providing an 
ever-ready film of lubrication for easy, low 
friction starting. The protective film also 
prevents corrosion. The thoughtful-the eco
nomical thing to say is 
"add Pyroil." 

Pyroil for Aircraft Engines 

Use Aircraft Pyroil B for 
lubricating oil, Aircraft Pyroil 
A for gasoline. 

Manufactured and Guaranteed 
by Pyroil Company, 219 Main 
Street, La Crosse, Wisconsin. 

.-------------- --, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I PYROIL COMPANY 

I 
I 
I 
I 
I 
I 
I 
I 

219 Main Street, 
La Crosse, Wisconsin 
I want my car t{) last and run properly. Please tell me 
more about Pyroll and how It can accomplish this for me. 

Name ......... u ...................... . ..... u ......................... ............................................. _ 

Address ............................ ···U .............................. _ .......... -····-············· ••••• 

City or Town ...................................................... St ate ......... ................ . 
I 
L-- ·---------------
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Jerry, the talking dog, 
is entertainin.Q hospi
talized veterans, by 
courtesy of the PY R
OIL Company. Picture 
o I Jerry, Bent on re
quest. 

. 

How Not to Drive 

Sir: 
That was an interesting story on how to 

drive tractor trailers ( Mar. '4 7, p. 132) , but 
I wouldn't want to ride with Champ Smith 
if he is going to pass a truck with another 
car coming, as he is doing in picture No. 5. 

H. G. CRAGON 

Ruston, La. 

Reader Cragon, and the many others who 
chided Edson Smith, should give him credit 
for better sense. (If he didn't have it, he'd 
be dead, not a safety champion.) It isn't his 
fault that the caption writer's phrase, "'about 
to 'take' the truck ahead," was misunder
stood to mean that he was already doing it. 

I Treating Magnesium Lightly 
• 

Sir: 
In your March article on magnesium, you 

state that a cubic mile of sea water contains 
10 million pounds of magnesium .... Our 
physics book says there are nine billion 
pounds. I questioned our physics teacher 
about this, and he said they approximate 
the amounts. Did you ever hear of approxi
mations being 8,990,000,000 pounds off? 

JoHN LAWRENCE 

Hazleton, Pa. 

PSM wishes it could dodge as easily as 
the teacher did, but the Dow Chemical 
Co. says that the misstated approximation is 
even farther off than that. The figure should 
be 12 billion pounds. 

Fumbles 

Sir: 
In your February article, "Edison's Mag

nificent Fumble," ( p. 130), you mentioned 
that radar, using the klystron, has bounced 
signals against "even the moon." According 
to my information, the tubes used in the 
transmitter for Operation Diana for supply-

T o 
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alenl l.aws EncoaJ~a e 
The evelopmenl I 

Inventions 
The Rules of Practice of the U. S. Patent Office advisess--. 

unless an inventor is familiar with such matters-that he 
employ a competent registered attorney, as the value of 
patents depends largely upon the skilUul preparation of the 
specifications and claims. 

The firm of McMorrow, Bezman and Davidson is regis
tered to practice before the U.S. Patent Office. Additionally, 
it maintains a staff of attorneys able to readily understand 
inventors' disclosures, to advise concerning patentability, 
and to prepare appropriate specifications and claims for 
filing with the Patent Office. 

If an inventor believes he has an invention, a search of 
the most pertinent prior U.S. patents should be made and a 
report obtained relative to its patentability. Where such 
report indicates that the inventio;n appears patentable, in 
order to secure protection, diligence should be exercised in 
making application for a patent. 

• 

cMORBOW, BERMAN & DAVIDSO 
Ileqi&tered Patent Attorneys 

PATENTS - TRADE MARKS - COPYRIGHTS 

1424 VICTOR BUILDING, WASHINGTON l, D. C. 

r------ - -- - --- -- - ---.. 1 McMORROW', BERMAH & DAVIDSOH 1 
I Registered Patent Attorneys 1 

1424 Victor Building, Washington 1. D. C. 

I Send me further particulars as to patent protection and procedure tmd '1nventlon Record" I I form at once. I understand that this request does not obliqate me. I 
I Name ....... ·--·- ·-·--·· --·--···-···-···- ----·-···········-··············--·--·····- - ··--··--··--·--.. I 
I Addreu.-... ... - ···-·--··-·---··---····. ······- -····-················································································- I 
II C::lt]r ....................... ................................. ...................................... ~tCJttt ....•...•................................ _____ ....................... II 
·-- ----~-(WJ!!TEORPRINTHAMECLEARLY) ---.. n"'• ~ . ._ __ .. 

• 
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ALLIED'S 
NEW RADIO 

CATALOG 

Send for your FREE copy of the leading Buying Guide 
for Everything in Radio! Here's the handiest catalog 
for Servicemen, Dealers, Soundmen, Amateurs, Build
ers and Experimenters. Features the world's largest 
and most complete stocks of quality radio and elec
tronic supplies-all at lowest prices! Get the equip
ment, the speedy service, the expert help you want, 
from ALLIED-Radio's Largest Supply House! 

HUGE STOCKS-MORE THAN 10,000 ITEMS 

Everything for every radio use: new model home 
radios, phono-radios, communications receivers, 
Ham kits and gear, radio parts, tubes, tools, test in
struments, public address equipment, low-cost easy
to-build radio kits, diagrams, instructive radio books, 
radio's most complete stocks-all at lowest prices! 

HELPFUL RADIO BOOKS~ 
No 37-752 · · · 10c 

Radio Formulas ":~r:ms 'No. 37-751 . 1~: 
Oictlona~Y 0\ R~~~dbook No. 37-37l~5o · ~Sc Radio C•rcu• • H dbook No. • · 10c 
Radio Builderds. :!:-vlelng No. 37-755 . 25c 
Simplified Ra 10 k No. 37-754 · · · · 
Radio Data HandbOO N 37-799 .. $1.00 

BOOKS above o. 
ALL II d Series 
parallel-Resistance, ~~ No. 37-960 . 25C: 

·tance Calcu a • Capac• C .1 R-f Resonance and No~ 37-955 • . • 25C 
Winding Calculator· · 

ALLIED RADIO CORP. 
1 833 W. Jackson Blvd., Dept. 7·E·7 F/lff 1 
I Chicago 7, Illinois C'JltJ~too I 
: 0 Rush FREE 1947 Catalog : 
a 0 Send 6 Books No. 37·799 ~ 1 
1 0 Send Books checked above $ ••••• enclosed 1 
1 0 Send Calculators checked above 1 
I I 
1 Na111t •••••••••• •••••••••••••••••• •• ••• • • •• • • • • • • • • 1 
I I 
I Address ••••••••••••••• ••. • ••• • • • • • • • • • • • • • • • • • • • • • 1 
I I 
.\ City . •.•.••••••••••••••••• zon, • •••••••• Stalt..... • • I 
' , 
~-----------------------------~ 
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ing power to the antenna were a pair of 
1000-T's, which are not klystrons, but trans
mitting triodes. 

SHERMAN RIGBY 

Brooklyn, N. Y. 

Reader Rigby scooped up PSM's nonmag
nifitent fumble for a touchdown. Klystrons 
produce too little power to· reach the moon, 
and are used chiefly as local oscillators in 
radar receivers. For the record, the Signal 
Corps reports that 1000-Ts were used as the 
tmnsmitting tubes in the original moon con
tact; subsequent higher-powered transmis
sions were achieved by using W L530 s. 

Seeing Double 

Sir: 
I noted with interest your March article 

concerning the cable fire escape from burn
ing hotels ( p. 81 ) , for which the inventor 
received considerable publicity. . . . Being 
quite a fan of your magazine, this was noth
ing new to me, for if you will dig back in 
your files 26 years (to the March 1921 issue,' 
p. 42, to be exact) you will find a similar 
article concerning a very similar device, with 
a photograph of its inventor. . . . 

Now just what is the story on this "revo
lutionary" new idea of Mr. Bassett's? (Or 
is that Mr. Bassett as he looked in 1921, and 
you're running so short of material you have 
to print the same article twice over a period 
of time?) 

MON ROE STARK 

(No address given) 

1921 

At this late date, only Mr. Bassett, on the 
right, knows· if that is Mr. Bassett on the 
left, ·too. PSM is as curious as Reader Stark. 

Those New Fire Engines 

Sir: 
. . . In your January article on new fire 

engines, I would say that you belittle the 
present-day fireman, and infer: that he has 
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AUDRS REFRIGERATION I 
AIR CONDITIONING GUID! ••••• S4 

Mew hom Cover to Cover-1280 Pace• . ll'ullY :IUus. COferin~ 
.,ilic Principle&, 'lem eing, operation & repair or; housebold1 com• 
lllerelal & lnduatd al rerrlceration & a.lr condit1onlnr. A 10ld 
IDllle ot e11enUu 1mporta.nt tact• for qineen. aetvleemen, UJera. 

AUDELS CARPENTERS 1c BUILDERS 
GUIDES-4 Vols • •••• •••••••••• ••• $6 

:A 11raetlw Uluattat ed trade aaautant on modern construction tor 
earpenters, joiners, builders, mechanics and ill woodworkers. 4 
\'011., 1600 pages. 3:700 illustrat.lons, flezlble covers. l'ocket alZe. 
llach volume 4old separately $1. 50 a vol. • · 

ttUDELS AUTOMOBILE GUIDE .• • •• $4 
A practical Quick ready r eference book for auto mechanics, service 
IDeO. operators & owners. Explains theory, construcUon & aervic· 
Inc of modern motor ears, trucks, buaes & au~ t~-pe D lesel en
~nes. 1540 pages, fullY illustrated. 55 chapters. Indexed. A 
atandard book fiir mecbani~. New ftuld drlve covered. 

AU.DELS DIESEL ENGINE MANUAL.$2 
.A practical, concise treatise with Questions a.nd answers on t he 
theory, operation and maintenance ot .modern diesel engines in• 
eluding General l\lotors 2 cycle Diesel. 38 4 pages, t ullY illus •• 
.flexible binding, pocket alze. All details plainly brought out, th1l 
book 1s ot eltreme value to engineers, operators & atudenta. 

AUDELS WIRING DIAGRAMS .••• •• $1 
' 10 Pages. Illustrated. Gives p ractical facta on wiring or elec~ 
trical apparatus. It shows clearly bow t o wire appar atus tor prac
t icallY all fields of eleetrld ty. E acb d iagram ta complete & aeU

1.5 
tl\llU1ES 

,.o~'f 1 

AN AUDEL GUIDE IS A GOOD FRIENDt, e:(l;llanatotY. lD&lib' Endorsed P ocket. Companion. 
AUDELS PLUMBERS lc STEAMFinERS Use the brains and experience of others in these Gui des of the ' 

GUIDES 4 V I $6 Trades. Sove time a nd money with- right methods, short cuts, 
O 5• • • • • • • • • • .. • • • • • • • I b • 'd CHECK NOW I Y I k A d I :A Practical Trade Assist ant & Ready Reference. Explains in plain a or savmg 1 eas. ou can oo over any u e 

language & by clear illustrations, diagrams, chart a, graphs. pte- G "d • h Sf rt th E p t "f t ' f" d 
t ures _prlnciplea or modern plumblnf _practice includi ng Marine Ul e an your ome. 0 e asy aymen S I SO IS lO • , 
Pipe Fitt ing and Air Condlt1onlns. . Vola.-1670 P ages-3642 .. ----·CUT H £R £ ·----· J>laJtams. P ocket. ai.Ze. E ach VoL SolcJ .Bepaut.ety $1.50 a VoL . 

AUDELS. SHEET METAL .WORKERS I 
Practical lbside tnformaUon. F undamentals of Sheet Metal Work. 

AIL ~ORDER HANDY BOOK . . ••.• . . ••... .• ...•. $1 1 
8 88 pa1e1. Illustrated. 11 sections. Clearly written. E nenuat & ITH£0 AUDEL.._CO 49W 23St.,N v 0 klO N"' 
Important facta• tlguret, pointers in eveeydallan&uage. Bee. I ndex. · • ex; oa • ew & ' r , • & • 

AUDELS SHEETMETAL I Pleue mail m e f or 7 days ' free. ex~ination the books 
PATTERN LAYOUTS $4 marked (X) below. 1 a gree to lll&Jl $~ m 1 days on each, 

D enloped by Experts for Sheet M.etai W~k~r's: i::Y~~t" M.~n & I book or set ordered, an~ to further~mrul $1 amon~b on eac~ 
laleehantcs. A l'ractieal Encyclopedia 'in 10 Sections. size 7 x 10 book or set order ed until I b ave£rud purchase pnce. 
z 2-lU5 P attes'--350 Larouta-1600 Illustrafions. 1001 K ey I If I ·n t satlS• .J!ed Wl"th Gw" es I w "ll t th 
F acts. Fully indexed: rot .ready reference tn answering your l ayout am 0 "1 

. 
1 re urn em. 

J!.roblems. Covers aU phases ot sheet metal work filcl•Jding..Pattern I OAu dels ELECTRIC MOTOR GUIDE • • • • • • S.C. 
cutting. P attetn Development & Shop l'roeeduro. OAudels O IL BURNER GUI DE • • • • • • • • 1. 

A UBDLEULESPARINNSTWREERASDIONNG $2 I 8~:~::: ~~:~:£~l:¥~:C1~E~-;r:n;l:,~:;'l ~u~d•: :: . 
• • •, • • • • • • • • OAudefs PUMPS, H YDRAULICS A AIR COMPRESSORS 4. 

F or Mechanics & Builders. Covers aU tYJ>es or olue print. r eading 1 OAudel$. WELDERS GUIDE ·· · 1 
,including shlp & :airplane. 376 pages, fully Ulustrated. OAudels BLUE PRINT READING• ~ : : : : : : 2: 
AUDELS NEW MACHINIST & I O Audels SHEET METAL WORKERS Handy •ook • • 1. 
. TOOLMAKERS HANDY BOOK .•• ._$4 I OAudels SHEET METAL PATTE'!N .LA.YOUTS • • • 4. 

(lO't'era modem rnacntne shop p ractice in aU t ta branches. 5 prac· OAudels AIRCRAFT WORKER • • • • • • • • 1. 
tical booiU in 1. New f rom w vert,o cover. Tells ho'w to aet up & I O Audels MATHEMATICS and CALCULATIONS. . • • 2. 
e~perate l athes. screw and mllll.ng macbinesi shapm , drill presses O Audels MACHINISTS a TOOLMAKERS Handy Book 4. and all other machine tools. 1600 page~ fu Jy il~ustrated, 5 x 6 ~~ J OAude1s MECHANICAL Dictionary • • • • • • • .t. 
Jn~·e ~~e;:'ite~d~~c~~sH~;-t;~~~~ 3achi<f:lc~~~~1Jri;a~1~1a:h-;: OAAudels AUTOMOEBILE GEUIDEU. L• • • , • • • 4.. 
mattes for .M:achinist-s. 4- $ hop l'liystcs. 5- ·•·now to Use the •. 0 udefs DIESEL NGIN MAN A • • , • • • • 2. 
suae Rule. 6.0. chapters. Easy to read a.na understana. A abop O Audels MAfffNE ENGINEERS Handy Book . • • • 4. 
companion t.11at answers your questions. I O Audels MECHANICAL DRAWING GUIDE • • • • 1. 

AUDELS MATHEMATICS & 8:~5~1! f:lfEl'::a12i:~J»::JY.:..'!:h:~~~~~:~. : : :: 
CALCULATIONS FOR MECHANICS $2 I OAudels CARPENTERS and Builders Guides (4 wols. ) • 6. 
M athematics for home study or reference. 700 pages, 550 illus. I OAudels PLUMBERS a n d Steamfitters Guides (4 wols.) 6. 
P~etical matbematica from J>eginning. How to fil:ure correctly. OAudeJs MASONS and Builders Gui~es (4 wols ) · 6 
~y, correct methods covering a complete tel'iew. Ill. & Indexed. O Master PAINTER a nd DECORATOR • • • • : : : i 
AUDELS' HANDY BOOK OF I OAudels GARDENERS a GROWERS GUIDES (4 wols. ) 6~ 

PRACTICAL ELECTRICITY . $4 I O Audels ENGINEERS a FIREMAN$ EXAMINATIONS 1. 
li'or maintena.nco engineers. electrleians & all elect:t~ai ~~;kers, O Audels ENGINEERS and Mech anics Guides 
1 44.0 Pages, 2&00 l llus. Col"ers important electrical i nform11t1on I Nos. 1, 2, 3, 4 , 5, 6, 1 and 8 complete • • • • .12. 
tn handY rorm- lnc1uding Marine Wlrlng, Radio Pri nciples, OAudels Answers on Practical ENGINEERING • • • 1. 
;weldlng. lndexed. AXey to a practicaluuderstandiqg otelectriolty. I OAudels ELECTRICIANS EXAMINATIONS • • • • 1. 

AUDELS ·RADIOMAN$ GUIDE $4 OAudels WIRING DIAGRAMS • • • • • • • • 1. 
, · • • • • • • OAude ls Handy Book of PRACTJCAL ELECTRICITY • 4. 

A key t~ the p r actical understanding or r adio.tncludlng FreQuency 1 OAudels ELECTRICAL p.oWER :CALCULATIONS ·2 
M odulatiOn, T.elev1sion. etc., .A:ircraft & Martne Radio. F.or radio· . · . • • • 
engineers. gervicemen, amateurs. 772 pages. 400 Illustrations & I OAudels ELECTRONit? '!EVICES ;, ;, • • • • • 2. 
D iagrams. P hotos. Review Questiona & .Answers, ReCerenco Index. D Audels ELECTRIC D1ct1onary ~ • • • • • • • 2 • 
.Authentic, cle!lr. conoile. • . O Audels RADIOMANS GUIDE ~ , • • • • • • 4. 
AUDELS ELECTRONIC DEVICES $2 OAudels NEW .ELECTRIC LIBRARY at $1.50 a Volume-
U'ells Wbat You Want to KnolV About Electric Eye. East'ty Under·· I Vols . I, II, Ill, IV, v, va, VII, VIII, IX, x, XI, XII 
etood. Covers J)hoto-electrle cells & th.elr appJlcatlons. Amplifiers. 
i llumination, f reQuencies, voltage, p hotocell, tubes. Ohm'a Law. I 
Wiring diagrams, etc. Name • _ _ _ 

~~~'-~!cu~~~~n~!!u!P!~!~:n·c; ~r· a1t'~ei1~ I Address --~--================================~ machll\eJ for all mechanics. Over 400 pages. illUstrated. Covers all 1 · 
metbods or electric and acet.rleno we141ni including airplane work. Occupafion------------------------------------
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Easily.· •• Quickly ••• 
AT HOME $5 
for ONLY •••• 

Based on what you can learn a.t home 
f rom this lJig boolc- J•'OU ONLY $ 5 

complete- :rou can train to p•·otltably 
troulJle-shoot. repair and rewind all 

types of electric motors. J~very home, 
every olllce. eve~y business and factory 

is a prospect !or electri c motor repair 
wort;. 'l'he tleld Is tremendous, the pay 

good. Up to now, there has been no easy, 
practical way to learn the work in spare 

time study. l'he tleld is "wide open"-a nd 
ELl~C'l'RIC MOTOR REPAIR , the big 580-
page boolt by Rober t Rosenberg, helps you 
cash in on it within a few shor t weelcs I 

TRAIN FOR GOOD PAY 
IN A FIELD THAT 
ISN'T CROWDED 

You learn fast! You learn r ight. EL EC
TRIC MOTOR REPAI R covers alternating
current motors, direct-current motors and 
synchronous motors and generators. ALSO. 
it covers BOTH mechanical and electrical 
motor control systems. Quick-reference 
g uides show exactly how to handle specific 
jobs. E•·ery subject is not only written un
derstandably. but further explained VJSU
AI, LY by more than 900 easy diagrams. 
Im·aluable for beginners or for bench use 
In busy shops. Boolt divides Into two sec
tions , enabling BOTH text and related 
illustrations to be seen AT THE SAME 
TI ME. Lies open O.at while you work I 

"BORROW" IT FOR 5 FULL DAYS! 
Send coupon n ow. Practice from ELEC

TRIC MOTOR REP AIR for 5 full days. 
If not more than sat is fi ed with 
book , retur n it. E very cent of your 
money will be ch eer 
fu lly refu nded and 
absolut ely n o ques
tions ask ed. What 
could be fairer ? 

I De pt. PS·57 , Murray Hill Books, Inc., 

I 
232 Madison Ave., New York 16, N. Y. 
0 Enclosed ll n d $5 ( $5.50 foreign ) t or my copy or t he I 

I 
big ELECTRIC MOT OR REP AIR book : or 0 send C.O.D. (no 
rorelgn C.O.D. 's) for this amoun t plus postage. In either I 
even t. it b ook t s uns atis factory for any reason. I may ret-urn I It in 5 days and have my money refunded. I 

I 
0 CHECK HERE for free literature on Ghlrardl 

RADIO-ELECTRONIC books. I 
I N arne . . .. ... .• . . ... . .... ......... . . ... . . . • • •• . .• • 

Address . • • • • . . . . . . . . • . • • . . • • . . . • . . • • • • • • • • • • • • • • I 
I City &. Zone . . . • • • . • . • • . . . . . . • • • . • . . S tate • • •••• - . . • 1 •. -------------
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been asleep all these years and knows noth
ing of the improvements in fire apparatus; 
he resents being disturbed when a new 
improvement comes about . . . he doesn't 
like to do his work unless he has an audi
en<;:e; he always travels recklessly through 
the sb·eets at 50 m.p.h . or greater. . .. 

It seems to me that in writing this article 
with the co-operation of the New York Fire 
Department, which incidentally has a well
organized department and a good drill school 
and officers' college, that the modern fire 
department could have been presented in a 
much better light. . . . 

WAL TER A . RossMEISL 

. Captain, Fire Department 
Spring£eld, Mass. 

Capt. Rossmeisl' s c1·iticism is welcomed, 
but he. infers more than PSM said . Appar
ently he missed the references to aged equip
ment and to the vollies, who constitute 90 
percent of U. S. fire-fighting personnel. 

Bringing Up the Rear 

Your article on «How Electric Meters 
Work" (Mar. '47, p . HY7) is very interesting 
. . . but the picture shows the pointer driven 
directly by the worm gear on the left side. 
It should be on th~ right, and the other point
ers should follow. 

CLL~TON S NOW, }R. 

Chicago, Ill. 

Right, except that the dials were shown 
over the rear of the meter. If you imagine 
the dials swung around to the front, where 
they always are, the gear train is in the right 
o1·der. PSM' s artist did it on purpose, for 
pictorial clarity, and carefully omitted num
bers from the dials. 

Deep Freezing 

Sir: 
I was always of the opinion that water 

froze at temperatures below 32°, yet you 
mention (ocean ) temperatures of near zero 
600 feet down ("Television on the Job," 
Feb . '47, p . 66). I would appreciate it if 
you would explain this. 

ALBERT KRoNSNOBLE 

Kenosha, Wis. 

The temperatures referred to were Centi
grade-in other words, near freezing. 
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A PATENT IS A VALUABLE RIGHT 

On the basis of a provision in the Constitution of the United 
States, Congress has established a system under which inventors 
may secure the exclusive right to prevent the unauthorized use, 
manufacture and sale of their inventions for periods of seven
te~n years. The inventor secures this protection by obtaining a 
patent from the United States Patent Office . . 

V ICTOR J. EVANS & CO., has a staff of experi
enced registered patent attorneys, available to 

represent inventors in the preparation and prose
cution of their cases before the Patent Office. 
Detailed information and the steps to be taken in 
obtaining patent protection ~ill be furnished 
upon request. 

PATENTS • TRADEMARKS • COPYRIGHTS 
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Many Thousands of Dollars Worth of New· Equipment Enables Us to Increase 

Our Enrollment Quota-Personal Instruction by Expert Teachers on Big, Modern 

Television Equipment-Students May Keep the Television Receivers They Build. 

Stud ents are 
here checking 
a l ignment of 
television sets 
~hey are build
mg. 

• 

I
F YOU are inttrested in a big-money career in 
TELEVISION-here is good news! We have just 
purchased more thousands of dollars of up

to-the-minute television equipment. This enables 
us to accept 1 SO additional students in Ma,y, June 
and July. N ew classes begin every 2 weeks. 

Television is a highly technical subject. You 
can't expect to make the best progress unless you 
get expert, PERSONAL instruction and study with 
the right apparatus. You've actually got to handle 
the big, technical equipment YOURSELF. Y ou've g<?t 
to be in daily PERSONAL contact with your teachers. 
You've actually got to BUILD television receivers 
to understand them- and qon't let anybody tell 
you differently! 

Here's The Best Way To Learn Television 

The latest test equipment is available in volume to all 
studencs at N.Y.T.I. of N.J. Just learning how to use 
the latest types of television test equipment is ao im· 
portant part of your train in g. 

At the New York Technical Institute of New . 
Jersey-one of America's great technical schools
you can do all that. The school is located right 

22 POPULAR 
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Here you see one of the televi
sion laboratories in full swing.' 
The class is building television 
receivers, using many advanced 
types of teS[ devices. 

• 
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in Newark, N. }.-smack in the heart of the 
television industry. It is lavishly equipped 
with the very latest television test equipment. 
It maintains a large staff of expert instruc
tors-many of whom are also actively as
sociated \vith the television industry. 

Here you " live" right WITH these experts. They 
are all regular fellows who have come up "through 
the mill." They know your problems and they also 
know Televis ion. \"V'orking with these men makes 
it easier to understand even the most technical side 
of Television. They help you with the 77 different 
electronic experiments which each student must 
complete before he starts to build his very own 
television receiver- which he may keep as his own 
property-if he chooses. 

School Approved for G.l. Training 

N.Y. T.I. of N.J. is approved for training under 
the G.I. Bill of Rights. The government pays up 
to $500 a year for a veteran's educational expenses 
and pays $90 a month to veterans with dependents 
and $65 a month to those without dependents for 
their living expenses. (Of course, you don't have 
to be a veteran to attend the school.) 

We Will Teach You the Mathematics You Need 

N .Y.T.I. of N.J. is ideally located for Television 
Training-right in Newark, in the heart of the 
country's great radio and electronics industry, just 
20 minutes from N.Y. City. The school is near 
such leading television, radio and electronics man-

~ . - .. ·--· 
Here an Ex-G.I. is shown taking pictures "\ll.'ith N .Y. 
T«h's lconoscope Television Camera. When ir comes 
co television-you cao'c beat N.Y.T.I. of N. J. 

Eighr of rhese larest 
RCA High.frequen· 
cy Sweep Generarors 
are in almost" con, 
sranc use by stu· 
dencs in Advanced 
Television. 

ufacturers as R.C.A., Western Electric, General 
Electric, DuMont, Federal, Westinghouse and Edi
son. It is also near some of the biggest television 
transmitting stations. 

Here at the N.Y. T.I. of N.].-you can really 
start from scratch and become a television expert. 
No high school diploma is required. All you need 
is a grammar school education and a sincere desire 
to learn, plus a willingness to make an all-out ef
fort. If you are rusty in mathematics, we can teach 
you the radio and television math you will need. 

Send for our Special .FREE Bulletin 
The school issues a Special Bulletin, which de

scribes and illustrates its facilities and equipment. 
The FREE Bulletin also describes dasses which 
may be attended, housing conditions, costs, hours, 
etc. You can have it by mailing the coupon below 
to-New York T echnical Institute of New j ersey, 
(Dept. 35) 158 Market Street, Newark, N. ]. 

rr-------- -------=: 
1 New York Technical Institute of N. J., Dept. 35, I 
I 

1$1 Market StrHt, Newark, New Jersey 

Please send me your FREE Bulletin describing the I I famous Resident School of the New York Technical In· I 
stitute of New Jersey located in Newark, N. J .- in-1 eluding its facilities, equipment, courses offered, costs, I I hours, etc. 1 

I 0 Check here if you are a Veteran of World War II. I 

I I 
I N~···· ·~ftlttt••········,· ...... ·· ··""········ . I 

; A.tlltlll.. •• , •••. ...., ............................ ·-- ! 
II. ~ne I 

CiiJ ... ........ ..... ... (if any) ..... Stllle . ...... I 
I (N.Y~T.l. of N.J. ,,ploys no salmrw• to cllll.) I 

~-------- ------~ 
MAY 23 
19-47 
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111 PIIYII tllnm4K~ 

' 

says 

t(JO, 

....... AM add 
Po~Jjut POUNDS 
tVtd M!di/Nt'H&S of 
DYNAMI~ NJVSCI.£ 

zb lfo~r ARMS,LE6S, 
BACK, CHEST, 
4Jtd S~OULl>ERS 

qecvu;e Q). joweti 
WORLD'S GREATEST 

BODY BUILDER 

•. OR IT WON'T COST YOU A CENT! 
Let me prove to YOU that you can put Inches o f 
dynamic muscles on your arms 1 Add Inches to 
your chest! Broaden your shouJdcrs and power· 
pack the re~t o r your body. I can do for you 
what l've rlone for thousands the world over. 
tncludtng an;.~ny onlcers and men now In the 
U. S. nnof Bo•ftl sh Armed Forces! 

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

I'll help you l"arn the "Progressive Power Method" 
tho·ou~:h which I reuullt myself from a physical wreck 
to the noldl*r o f 1nore strength records than any other 
1\vln" athlete or teacher! No matter how sklnny or 

OabhY you :u·e. you can learn my methods right In 
vou1· o'"''" horlle. Through my proved secrets I 
· sho \'1.' you how to ctcvclop your power. inside 

and o ut . until YOU are fully s a tisfied that you 
c:1 r u the man you want to be , • 'The Jowett Syap 
Lean.•· says H.. F. Kelly, Physical Director o f th<! 

L11<.:A, Atlantic City, "Is the greatest In the world!" 
lf yuu want a physique that will Inspire respect 

•ru111 men, ancl admiration from women .. . ACT LIKE 
A BE-.IIolA.NI u.,clde at once! The famous book , "Nerves of Steel
Kuscles Like Iron' • w ill be Included FREEl Priceless for the strength 
fan! Full of photos of marvelous power-bodied men who will show 
you whAt Jowett has done f or them and how he can do the same 
fo.,. ynn. Rc>Ach nut . . . OrAsn thla Special Offer t o day! 

PROVE TO YOURSELF 
IN ONE NIGHT! 

seuu onl:r :A6c for teat Course, 
"Jioldlnll a Mlllbty Arm." Read I& 
the evening It arrlvea- leam froin 
exnertence the thrill you can ll'lve 
ynnr mu,.cleRf 

SEND FOR THESE FIVE FAMOUS 
COURSES IN BOOK FORM 

ONLY 25c EACH 
or ALL S for $1.00 

Jowt!lt Institute of 
Culture 

230 Fifth Avenue 
Dept. PS·74A 
NewYorkl . N.Y. 

Physical 

o~owETT INSTITUTE oF PHYstcAL cuLTURE Dept PS-75 
230 FIFTH AVENUE o NEW YORK 1, N. Y. 
oeoree Jo'. Jowett: Your propoaiUon loolul &ood to ma. Send 
by return mall. prepaid, the couraea checked below, for 
which I encloRe t I . Inc lude FREE book Of PHOTOS. 

le•rt• f · 0 All 5 couraea for . . • • a1 
Jawatt 

Ch•Jiila at 0 MoiOIDif a Jllllh~ Arm 26c 
Clla•JIIen 0 Jloldllllr a XltrhU' Back 25c 

0 Jloldllllr MltrhU' Letr• 25<' 

0 Koldllllr a Kl&hU' Grip 25c 

0 lloldlq a 111Pt7 Clleat Ue 

o Send all 5 c.o.D. <al plua Poatace.) No order• lea• 
than at llf'nt C.O.D. 

KAMW .... - .. --.. -· ... - ... -·--·--·-··--·--·---······· I' •••••••• !.a..--. .... __ 
(Pleue prtnt plalnb'. lnclucle ZOne Rlunber.) 

ADDRWSS ........................ --.. ------·---------· 

24 POPULAR 
SCIENCE 

Approved for 
training under 

G. I. Bill 

Men18to60. Ifyou aremechanieallyinelined. 
start now to Jearn to become an auto badyme
ehanie and fender repair man. U. E. I. spare 
time, home-study train ingeombined with 
actual shop practice gives you sound, basic 
knowledge of practical methods so you may get 
the experience which may bring you big pay. 
Courseincludesacetylenewelding,spray paint
ing, use of hand and power tools. 
THOROUGH, RELIABI:-E TRAINING 
Auto body and fender repairing is one of the 
best profit-makers in any garage or service sta
tion. Employment placement service included, 
or we'll show yon how to go about to get started 
in your own shop. Get the facts FREE today! 

t~T$i~Rt~~ • UTILITIES ENGINEERING INSTITUTE 
1314 BELDEN AVENUE. DEPT.3S7-XCHICAQO 14. ILUNOIS 

Cast thousands 
of perfect Plaques. Book Ends. Ash 

Trays, Etc. Plaster, Liquid Marble. Etc. ENOR
MOUS PROFITS. Start in basement or garage. 
LITTLE CAPITAL NEEDED. QUICK, EASY, NO 
PREVIOUS EXPERIENCE NEEDED. Rubber 
molds for speed production. MAKE YOUR 
OWN. SAMPLE KIT $1.00. 
PLASTIC ARTS STUDIOS, Raitt 5, Dtlll. 45, Muncie. Ind. 

• • • 
STUD. y AT HOME Legally trained men win higher POSi-

tions and bigger success in business 
and public life. Greater opportunities now than ever before. 
More Ability: More Prestige: More Money-:: ~,.u!t.,e. ~~: 
can train at home durin&' spare time. Degree of LL.B . We fumtt; all 
text material, includin&' 14-volome Law Library. Low <'Oit, .,..,. 
terma. Get our valuable 48-pajre .. Law Tralnina- for Leadenblp" 
and "Evidence" books FREE. Send NOW1 G. I. APPROVED. 
LASALLE EXTENSION UNIVERSITY ,41 SoutJI Dearborn Ma eat 

A CorrHpondence Institution, Dept, S83·L C:hlcaco s, til. 

Licensed Concrete Spaclallats wanted. No e.lQ)ertenee 
'""•"' needed. Make Coloralued concrete potter)' without molda. 

New, low coat, patented method. Cemetery products, 
novelUea. tllea. ftoora, etc. Baaement leakaeallnll. Other 
bllt pay proJecta. Booklet, detalla free, Men on~. 

NATIONAL POTTERIES COMPANY · 
542 WHt Lincoln, F•I'IPIS Falla, Ml•neaou 

-Train at Home In Your Spare Time 
Tralned Artists are capable of earning $50, $60, $75 a week. The 
fascinating field or Art offers commercial opportunities to men and 
women. COMMERCIAL ART, CARTOONING, DESIGN· 
lNG all ln one complete course. TWO ART OUTFITS 
furnished. Learn to draw step-by-step. Write t.oday 
tor tull InformAtion In FREE BOOK . "Art for Ple as· 
ure and Profit." Course available under G.l. Bill. 

Washington School of Art, Studio 135H 
Ill 5-1 5th St., N. W ., Waahln1ton 5, D. C. 

Name .. • .. • .. •. . ••• • •• ••••..•••••• , •••••••• AGE •••• • • 

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

I Clty . . . . . . . . . . . . . . . . .••• •. . Zone •••• State .. • • • • . ••• ••• J ---------------------

• 
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This big fire-proof 
building is occupied 
enti rely by Coyn e , 

Established 1899. 

Conditions today are different. Many "one-operation" jobs that pay well 
will not last. Plan for steady pay and advancement by training NOW. 
Come to the great shops or COYNE in Chicago. for "all-around" training 
in Electricity or Radio-the 2 great opportunity fields. 

NOT A "HOME-STUDY" COURSE 
Our famous"Learn-by-Doin~"method gives you practical experience on 
fu!J-size equipment. Not by correspondence. but actua l shop work plus 
necessary theory. You are trained right here in the great Coyne shops 
that has been training men and young men for over 48 years. 

ELE rLFCT ONICS 
ELh'ISIO 

INCLUDING INDUSTRIAL ELECTRONICS A great field now, even g reater growth 
ahead. H ere at COYNE you' re t rained 
fo r Construction, Testing, Trouble
Shooting on R adio . Public Address, 
Sound Picture Units, Training includes 
F M , Photo-cells, T elevision, e tc. Our 
t raining is Quick, easy, p ractical. M any 
Coyne trained men own well-paying 
radio businesses o£ their own. 

Big fu ture in P ower Plant Work, Mo
tors, Armature Winding, H ome and 
F actory Wiring, Appliances, Refriger
ation. M ain tenance, I llumination. etc. 
Electricians a re in demand everywhere 
- lifetime job service. Send for BIG 
FREE BOOK. 

ELECTRIC REFRIGERATION 
Added training in Electric R efrigera tion 
n ow included with either our Electrical 
or Radio Course-no extra t uition cost. 

Any Man With a Physical Dlsablllty 
whether a Veteran or not may Qualify 
for Coyne training at no cost to them 
for tuition or subsistence. Check coupon. 

VETERANS 
COYNE Is auth· 
orlzed to 
t rain those who 
qualify for train· 
In& under G. 1. 
Bill o f Rl&hts . 
Check coupon 
l or our Special 
G. I. Bulletin. 

. B. W. COOKE. Director 

COYNE ELECTRICAL 
SCHOOL 

500 So. Paulina Street, Dept. 57·73H, Chicago 12, Ill. 

N on-veterans who are 
short of cash can finance 
most of their tuition and 
pay it in easy monthly 
payments arter gradu
ation. 

• 

• 

-Get Ready QUICK 
~at COYNE/ 

. LEVIS! 

• •• 

PICK FIELD YOU LIKE
SEND FOR BIG BOOK 

FREE 
- MAIL 
COUPON 

a.w.Cooke 

Whether you p refe r 
Electricity, or R adio . 
t rain in a f ew short 
w eeks a t C o yn e . We 
have a big, fully illus
t rat ed b oo k on eac h 
c ourse, a nd we'll send 
you the one you want. 
without obligation. Mail 
coupon-TODAY. 

~~----~------------~-----• B. W. COOKE, D i rect or 
I COYNE E LECTRICAL SCHOOL 
1 500 S. Paulina S t ., D e pt. S7· 73H . Chlca ao 12, 111. 
1 Send me your BIG FREE BOOK- fo r the 
1 ClOu rse check ed below, also details of your ''Stu
l den t Finance" plan. T his does not obligate me. 

I 0 ELECTRICITY 0 RADIO 
• 0 Send special G.l. Bulletin 0 Phys1ca.l dlsa.bll!ty 
I 
I 
1 N AME . • • • ••••••••• • ••• • •••• • •••••••••••• •• 

I : ADDRESS .• •••••••••• • ••••• • • • •••••••• • • •• • 

1 C ITY .... . ....... . .......•.. ST AT E ........ . 

MAY 5 
1 9.47 .2 . 
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-
NEW peacetime 
production plans 

mean 

BIGGER PAY FOR MACHINISTS 
Master shop work quickly with these books 

'l'his big home-study and reference course gives you the 
practical facts on machines and methods you need to ad
vance in machine shop worlc Take advantage of the other 
man's experience as found In books, to solve your prob
lems, Increase your efficiency, with 

The AMERICAN 
MACHINISTS1 LIBRARY 

8 volumH-2388 pqes-2518 lllustretl-• 
(A combined home-study cou..- end reference llbrerJ~, 

Thla library of machine shop practice wu written tor practical 
men. It elves you the best methods tor every kind of machine shop 
work. It fully explains lathes. drllla, and other machine toola and 
their operation. automatic screw machines. speeds and teeds, lfe&r 
design and production, Hcs and ftxtures, punch and die work, 
metal surfacing, etc., etc. PlainlY written- completely llluatrated 
-the best ll:lnd of help to the machine shop man who want. to 
advance h imself . 

No money down-speclel prlc•-••11' pey-•ts. r--------------------, 
I - EXAMINATION COUPON I 
I I McGRAW-HILL BOOK CO., 330 W. 42nd St., N. Y. C. 18 I I Send me for ten daya • exami.DaUon the American Machlnlata ' 

Library. If aatlsfactory I will aend you .4.00 ln 10 daya and I I •4.00 monthly until the price of •20.00 Is paid. If not wanted, 

I 
I wm return the books poatpald. (To tneure pro•pt alltponent I 
write plainly and ftll In all linea. I 

I Name •..•..••• • . •• •••• ••• • • ••••• • • .•••• •••••••• 0. o o o J 
1 Home Ad<lreae •.••• •• • • ••• • • • ••••••• • • • •• • •• ••••• ••.. o J 

I City and State o o ••••••••• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • J 
Compa.n,y ............ ..... ....... . .. .. .......... ... .... . 

I Poaltton o o • o o o • o •••••••• o o • o ••••• •• • o o • • • • • • PSII. 6-47 I 

MAXIMUM TRAINING IN MINIMUM TIME 
CAL-AERO TECH TRAINING wiU add dollars to your pay chedc all 
the test of your life. Specializing in AERONAtrriCAL ENGINEER· 
lNG &nd MASTER AVIATION MECHANICS since 1929, Cal-Aero 
Tecb uaining is carefully designed for just one tbing-TO MAKE 

MORE MONEY FOR YOU. An alumni of over 6000 sue· 

26 

cessful g raduates proves our career training is unsurpassed. 

VETERANS -Write us about Aviation Training, 
as provided under"G.I .Bill of Rights." 

€AL- AE 0 
Te:c:H•tcaL I.S'I'ITUTG-

MAJOI C C. MOSIUY ••Is. \I NCI 1919 
FORMUtlY C URT ISS ~RICHT T(CHHICAL ! ,_!, TITUH 

GRAND CENTRAL AIR TERMINAL 
GLENDALE I, CALIFORNIA 

LOS ..an.n couwn 

Ce'o..,._ t..:h"'-1 IMti't ............ C•ah .. Ait,_.,.;o. Glu.•l• t , Calif--
,.._. .................. - A ...... , ...... ,.._.......,. ............. PI·S 

Nom•- ----- - --------li.th D-- - - -
Street _____________ _ _____ _ _ 

(~·---------------------~~--------

POPUL~R 
SCIENCE 

• 

AT 
With An Educational Institution 

Men with specialized training win higher positions, Insure 
larger earnings, and a r e bigger successes In business and 
public life. Opportunities NOW greater than ever before. 
Send for our Catalog. 

ARTS and SCIENCES 
Courses In Philosophy; Education; Letters ; Publlc Health; 
Medical Jurisprudence; Psychology; Sociology ; Physics ; 
Chemistry; Plastics: Geology; P olitical Science; Theology; 
Business and Commerce: Accounting; Mathematics ; Sta· 
tlstics; Agriculture. 

ENGINEERING 
Courses In Electrical. Civil, Mechanical, Drafting, Archl· 
tect ural. Steam. A,eronautical , Radio, Structural, Mining, 
Industria l , Petroleum, Ma rine, Chemical, Diesel , Automo
bile, Refrigeration, and Air Conditioning Engineering. 

LAW 
Complete Professional Law Course includes 18 Hornbrook 
Series college grade textbooks. Courses a lso in Commercial 
Law, Patent La w and Medical Jurisprudence. 
Me Rooaevelt I 4610·A Rd., 

Get Started in 
TEN "HOW-TO-DO-IT" BOOKS 

Get a s olid foundation In r adio by means of these 
t Oe timely text books. Each clearly written, pro
fusely lllustr'lted , contains over 1~ .000 words . 
You'll be amaze d at the wealth of lnfonnstlon 
packed Into these handy books. Excellent for 
reference-Ideal for technical library. Your 
money back It not satisfied. 

5 Books for 5 Oc- 10 Books for $ I 
We cannot 8end l eas than 5 book.t. 

SENT TO YOU POSTPAID 
No. 4-AII About Aerials 

No. l ...... How To Make Four No. 5-Betrlnners• Radio DlcttonM'l' 
Doerle Short Wave Sets No. 6-How To Have Fun Wltll Radio 

No. 2-How To Make The Most No. 7-HowToReadlladloDtacraftlS 
Popular All-Wave 1 and 2 No. 8-Radlo for Beclnners 
Tube Receivers No. 9-Simple Electrical EllDerl· 

No. 3-At t crnatrng Current for m ents 
No. 10-Televtslon 

order-register lett<!r If you send cash or &talDJI~· 
27X West Broadwa y , New York ( 

OUR 
S uccess. Happiness. 

Wealtb and Health re•eaJedl Revolution ize your !.l ire( 
FREE BOOKLET, entitled, " An Amazing Secret 

24 pages, sent to you uooo. reauest. No obllcatloo.. 
PA!l'Y CO .• 618 South Western. D't' 1.os An;eles. 

ao Important to wnte 
Poc>r Uleclble 
ure. WhY write a 
Wrl.te for our new 
eultable for abaded , ........ 

84 ..... 1816 Mo • • 

What Every Mason Wants 
We have Important Masonic books for 
Blue Lodge, Chapter, f'..ommandery. 
Sc6ttish Rite, and Shrine. 
OUR RITUALS ARE USED THE WORLD OYO 

Send for free catalog of books and rttuall!l for Masons, 
Odd Fellows. Knights of Pythlas. Knights of Columbus. etc. 
EZRA A. COOK, P. O. R.MY Ill. 

SELL COUNTER CARD PRODUCTS 
Build a .rood -pay loa: bnelneee of J'OOr OW1h 
Call on deaJers o f all ltinde; ehow natioaallJ'
a dvertl§ed Aoplrl~1 Vitamins, Ooemetlca IIDd 
200 otbu neeeseinee. Bic 6e and lOc ratall 
pacltageo, high q u.lity Attr.ctlve COGJ>ter 
diapl.,.s ee!!JI'oode fast. lrroe book clv• •mal• 
Inc facta. Write! . 
W.W'a Prt•ttts Ct., DlfL 13-M, llr•l••lli 
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IT 15 THE MAN 
W HO 

• . , .. 
In the prize ring, as In t he< fgger con test or m aking a 1 veUhood 
t or ourselves and ramille t tratntng makes t hecbamplo n brlnp 
t be real P AY OFF! ~ 

You can prepare to r bl~ger wtu nlogs, too, by tralnjng tor one 
or America's g reat c hamplonsblp fteJda-R,)\DIO ~nd ELEC· 
TRONICS-the bU ion d ollar opport uolt:y-pncked I ustry that 
Is on tile march. 

Mall coupon b low right n ow, tor l ate !acts abo 
events In F . M . R a dio, Broa dcas Radio, M otion 
Electronics. Soy nd R.ecor(ll~. the !uture 
T elevlslon .t di.dar and other bran ches. ~~~~;-:;;; 
score a kn ·oa; against low pay. ;t t1l1g 
uoeventrut ~e. 

You d {:W' t hawe to know a t hing about -Jbd io an 
Electron cs a t prnent. O ver a per iOd of 15 vear,a. De· 
FORES'~f S TRAINING. I NC. ha~rtected a ' c hatilplou-
shtp me od or hom raintn :l1111t 'GETS RE U LT 
QUI C K Y! 

~ 
We provide you.1 or use In your own ome, wl ll a BI 

F OUR- i ralnlng m {hod that Includes 
( I ) coalmcrclal pype R adio-Electronic parts and assem
blies tbr valu.,f)le "LEARN-BY-DOING" experience. 
{2) a.ll6 mm f M otion Picture Projector and 12 reels ot 

1(,-n - packei:l "LEARN -BY- SEEING" Instr uctive 
vies t o i peed your understanding or Important 
oclpiE>s, (3) many easy-to-read loose-lear lessons 

lllus tr&Jed with handy rold-out diagrams. and (4 l an 
e.lkctlve FREE EMPLOYMENT SE RVI CE to help 
tYOU get s t a rted t oward a good Radio Job when 
t rained-or to assist you In s tarting your own Radio 

. slness where you can be your own boss. 
•-...::.... __ ... T his championship method has started many men 

toward R eal Pay, Fascinating Work. and a Grand 
Future-see H OW It may do the same ror you. 
Mall coupon today for big tree book that shows 
you the way. 

. 
You useS Bill Kits of Radio-Elec
tronic narts and assemblie.~. Build 
and operate SEVEN different Ra
dio Receiver Circuits. Elect ric Eye 
Devices. Radio Telephone, Wire
less Microphone and dozens ol 
other fascino ting projects. 

DeFor est Tra ining, Inc. 
training school tn nation to 
New York Museum or Sclen 
outst anrtl ng achle \'ements. 

n a l Award •• 
c t e or 1\Ierlt o r 
tn ustry ror its 

Without obll!latlon, send for our valuable, lnfor• 
matlon-pncked hook, "VICTORY FOR YOU" 

MAIL COU,.ON TODAY! 

YOU USE A 10 MM. 
M OTION PICTURE 
PROJECTOR with 12 
reels of instruct ive mov
ies to he! p )'OU grasp im · 
portnnl lundamen<als 
faster , ca•ier. You enjoy 
one of t.oday's most mod
ern. effective trainin.ct 
aids. r ig ht in you r own 
ho m e . 

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

VE T ERANS!!! 
Both the Home Study a nd Chlca&o Labora• 
tory courees of DeForest's Tralnln&, Inc. are 
approved for your traln lna. If you quaUfy 
under the "G. I . Law", )'OU can obtain t ht. 
tralnln& without coat. 

• • • • • • • • • • I 
I 

DeFO REST' S TRAINING, INC. 
2533-41 N. Ashland Ave., Dept. P.S.-D5 
Chicago 14, Illinois, U. S. A . 

Send me both your big book "VICTORY FOR YOU" and Kit Supple· 
mcnt, showing how I may make my start in Radio-Electronics with your 
modern home training plan. No obligation . 

N :lme . . ...........••.•.•..••..•..• .• .•........•. Age . . . . ..•••• • 

Add ress ..•.•••••.••••.••....•. . .•....••..••••. . .. Apt .•••.•••••• 

City . ....................... • ..... .. Zone . ....... State .......• .• • • • • 0 H under 16, check here lor special inlormation. 
; 0 H a discharged veteran or World War II , check here. 

• ••••••••••••••••••• 
MAY 27 
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.. to go to College? 
• • or to enter a Profession? 

(8ucla ID Acco111ttiltD', Arcll.itecturc, NvrrittD'. Dntiltrg, 
T eaching, BCIC'ial Work, 03teopat1&,, Bea~~tr Olllture, 
0ptom6trv, Embalming, Ohiropod11, Law, M edicin6, etc.) 

•. or get an Office Position? 
To get anywhere. you practically MUST 1lnish High School 

Jo' IHS1'. You can complete our simplified High School Course 
in SPARE time at home. as FAST as your time and ab1lltiea 
permit. Equ!1·a1ent to resident school work-prepares you for 
college. pre-professional examinntions. business, industry. 
:Standard texts furnished. Diploma. Credit for H.S. subjects 
already completed. S ingle subjects H desired. Low tuition, easy 
terms. American School, Chicago, est. 1897-ndorsed by educa
tors. Finish your bigb ecbool education NOW. Write TODAY! 

Hiah . School Course 
at Home Manv Finish in 2 Years 

••••••••••••••••• 
1 American School, O..t. HS46, Drexel Ave. at Sltfl St., Chieato37 
t Gentlemen: Send me FREE information covering special tratn-
1 ing In suhiects rherked below. No obligation on my part. 
1 0 High School Course 0 Diesel Engineering 
1 0 Electronics, Industrial 0 Drafting and Design 
I 0 Architecture and Building for Men and Women 

0 Automotive Engineering 0 Plastics 
I 0 Business Management 0 Private Secretary 
I 0 Electrical Engineering 0 Mechanical Enaineerlnl 
I 0 Elec. and Gas Refrigeration 0 Aviation 

I 0 Air Conditlonlna 0 Salesmanship 
0 Railway Training 0 Radio 

I 
1 ~lame .•.•.••••••••••••• ••• ••• ••••••• ••••• ••••.••••••• 
I 
I A ddt'••• • • • • ••• ••• ••• • •••••• ••••• •• •• ••• ••• •••••••••• . 

• 

START 

$1., 756 to 
$3 .,021 Year 

Prepare NOW for 
VETERANS GET Early Examinations 

SPECIAL PREFERENCE ,---------
Railway Postal Clerks 
City Mail Carriers 
City Postoffice Clerks 
Rural Mail Carriers 

I 
I 

I 
FRANKLIN 

INSTITUTE 
/ Dept. H8l 

3rd & 4th Class 
Postmasters I Rochester 4, N. Y. 

I 
32-Page Book 
Civil Service 
FREE 

on ~ Rush to me, entirely free 
c of charge, 32 page book 

§ with : (1) A full descrip-

Mail 

c tion of U. S. Government 
10 jobs; (2) A list of U. S. Gov
/ ernment jobs; (3) Tell me 
, how to prepare for a job. 

Coupon 
today-
SURE 

I 
I / Name ..................................................... . 

* 28 POPULAR 
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I 
I , 

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

............................................ ~~1: ~ .................. . 

• P repare for the big earning power of Diesel Trained • 
Men. Start learning at home, in spare time. UEI's easy • 
practical training covers all phases of DIESE L engine 
operation, fuel systems, auxiliary equipment, repairs and 
maintenance. When home course is completed, you come 
to Chicago for actual shop practice on DIESEL MOTORS 
under expert instructors, at UEI's fine, modern school. 
BEGIN AT ONCE-GET ALL THE FACTS FREE. WRITE TODAYI 

i~~~Y!l~J!! E~ ~p'I!~-~R.INJlt~~llT.V!~ 

B.S. Decree In 27 months In Engineering ( 7 branches) , Bus. 
Admin. , Acctg. and Sec. Science. 64th year. School now tilled 
to capacity. No applications can be a ccepted until further 
notice. 557 Collece Ave., Ancola, Ind. 

T-pt blf an ••lf, home stud)~ method bJ' natfonaiiJ' lmcnm 
school. G .1. Approved. Prepare for LIF'li:l'IME CAREER. ll&DJ' 
earn up to 5600 moo tilly. Sell while you I earn. Write for FREE book. 

WUYER SCHOOL of REAL ESTATE, Dept PCl!:s.'":~r~,~~'?.~.~~cl.~o.~~~~ 

RA Ylll BURNS wUl teac.b you BOW to CR!!:ATE ORIGINAL • z. s 
CARTOONS at ho.me that you may SELL I Cour•e contaloa 
26 lessons and over 600 Illustrations. All for O..l11 •• 

So...t • .,.,.. a..O <144r.•• tor lr•• <i•taU • . 

RAVE B URNS SCH Bex 3583, CLEVELAND 

CORRESPOHDENCE COURSES IH 

RADIO and ELECTRICAL ENGINEERING 
ELECTRICALE.NGINEERING. Get good graap ofwldeelectrlcal 
nc&n. Moue.rn. Very unoersraodable . Theory mad~ easy. 
RADIO ENGINEERING. E><traflneeourseln radio. po.blleaddreas. pboto-e leetrle 
work. Traina YOU to be super· service man, real vacuum tube technician. Tuttloa 
ONLY 125. either course. Deferr ed payment plan. Servleen1en needed badlJ'. 

FREE Write for free coni es or aehool cRtalo~ea. atudent magazines. etc 
LINCOLN ENGINEERING SCHOOL, Box 931·5-101 

LINCOLN, NEBR. 

STUDY TO BE A DOCTOR OF PSYCHOLOGY 
OR MET A PHYSICS 

Would you 
Happiness. CompanionshiP. Love. 

F inanc ial S uccess. through the help 
of a mysterious International Secret 

Organization? Then Just aend l!ame and 
address on a post-car d TODAY for your 

FllF:E \ opy of grel\t Book • 'May:m M~·qtPrles•'. It can 
change your whole life! Address Rose Dawn, 
The Mayan Order , Dep•t. 757 , P.O. Box 2710,SanAntonlo, Tex. 

makes False Teeth TIGHT 
Ma.kes loose dental plates fit 
snugly a.nd comfortably. 
LASTS for MONTHSI 

Simply squeeze on dental plate and put 
it In your mouth. Hardens and becomes 
part of plate. Money-back guarantee. 

FREE Generous package of Dental Plate 
Cleanser with each order. Send 

$1.00 or mailed parcel post collect. 

Fit-Rite Co., 1573 Milwaukee Ave. 
Dept. 5·42 Ch ica.go, Ill. 

Copynghted matenal 
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IN LESS TIME
WITH LESS WORK
AND MORE PROFITS! 

M oToR's new AUTO REPAIR 
MANUAL shows you how 

to service and repair ANY part 
of ANY carl Now you can lick 
even the toughest jobs when you 
have this amazing Manual to 
make your work easie.rl 

Every job on every car built 
since 1935 is explained as simply 
as A-B-C. Clear, illustrated in
structions lead you step by step. 
NOW you can tackle ANY job 
'from carburetor to rear enli-and 
do it quick, easy, right, the FIRST 
time! Just look up make, model, 
and the job in the quick index of 
MoToR's AUTO REPAIR MAN-

·.uAL-and go to work! 

ONLY Manual of Its Kind 
No wonder this manual is used 

by the U. S. Army, Navy, trade 
and technical schools everywhere, 
and thousands of successful auto 
servicemen! 

To make this great book pos.o 
sible, the engineer-editors of 
MoToR Magazine condensed all 
t he meat from 150 official f actory 
manuals f or you. They dug out all 
the information you need; made 
sure et1e1'tf word is crystal-clear; 
and put ••the whole works" into 
this one g reat. handy book! 

MoToR' s AUTO REPA IR 
MANUAL is a big book: 856 , la111:e 
pqes, Slh x 11 inches, bound in 
sturdy covers. Nearly 200,000 ser-

vice. repair, adjustment, replaee
IDent. tune-no facts on every car 
built from 1935 through 19461 

Over 1 ,000 Pidures! 
More than 1,000 cutaway pho

tos, diagrams, drawings, charts, 
SHOW you what the clear text 
TELLS you! No wonder thou
sands of men call this amazing 
book their Auto Repair " Bible"! 
No wonder it will save YOU 
countless hours of work- and help 
you make MORE MONEY from 
auto repairs! 

See for yourself-without cost/ 
-what a work-saver. time-saver, 
and "life-saver" MoToR's AUTO 
REPAIR MANUAL will be for 
you! TRY it FREE-for 7 days. 
Learn first-hand bow it can paJI 
for itaelf the first few t imes you 
use itl 

7-DAY 
SEND NO MONEY 

J ust mail eoupon below-with
out monet~l When the postman 
brina-s your book, examine it t hor
oughly. Make it show 1/0U what 
it'e got! Unless you agree this is 
the greatest time-saver and work
saver you've ever seen - return 
book in 7 days and pay nothinJr. 
Mail coupon today! Address: 
MoToR Book Department. Desk 
2-E, 5'72 :Hadlson Ave., N ewYor"i 
22, New York • 

• 

tfecrr, Pictured Facts on Every Job 
on Every Ccrr Built Since 19351 

Nearly 200,000 service and repair facts on all 
these makes: 

American Crosley La Salle 
Bantam De Soto Lincoln 

Auburn Dodge Lincoln 
Austin Forcf Zephyr 
Buick Gratlam Mercury 
Cadillac: Hudson Nash 
Chevro let Hupmobile O ldsmobile 
Chrysler Lafayette Overland 
Cord 

Packard 
Pierce 

Arrow 
Plymouth 
Pontiac 
Reo 
Studebaker 
Terraplane 
Wlllys 

856 bl& pa&es; lnCiudl.n& 50 Paces of car
buretor text chsrta, mustratlons covering 
all models. Over 500 charts, tables: Tune-up 
Chart; Valve Measurements; Oompresaion 
Pressure· Torque Wrench Reading; Starting 
Motor ; Engine Clearances_l Genera ton Clutch 
& Brake Speclfl.catlons· .rTont End Measure
ments, etc.; Engines; Electrlc1 Fuel, Cooling, 
Lubricating Systems; Transm1ssions; Univer
sals; Front Ends; Wheela; Rear Ends, etc. 

- ' MoToR.Boak Dept., DeSk H. 572 Mldlsoa l""' N. Y. 21 
Baah to m e at - ee: (Check box: opposUe book you W&Dt) 

Same.FR££ 7-Day Offer Applies on 

MoToR's Truck Repair Manual 
-....tal Brakes s teerlnr. etc. , etc. 

Por mechanics, tTuck D"fi t Also 'services buses, farm 
I 0 H oToll's AUTO llBPAJB MANUAL. U O.K. I wtll I 

remit U In 7 days, (plus 35c delivery charge;) ·u 
monthly for 2 months and a fl.nal payment of 95c a month 

I 
later. (Book's price $5.95.) Otherwise I will return book I 
postpaid In 7 days. (Forel6n price, remU $8 cash with order). 

tsts. aer~g~e~ji~MtY ~b and industrial r~a~to~~~:g 
~!niV'i:RY truck made since tracto~e~ndstatlonary power 
193611400 plctures1 ~52~~ :~~ineri etc. (on all parts 
300,000 facts. Useated ~ con- described {n ManuaFl.RE) E 7_ 
Forces. warran act otrered on same 
ta1n every essential f bfu~u DaY examination as Auto 
need to Jtnow. Strong - Repair Manual . Check box 1n 
ln(z_size B~!.xltl . ,.._a-Une coUPOn at right. 

ll.iOvers all ypea """"" 
Engines· Diesels and Hessel - Publls hecl b,. 
mans Fuel Systems~ Gonr- MoToR . Th e 
non. · Lubrication ~{!~ma, Leadlnc Auto-
Jroltlon Systemsl S n, motbe Business Mi&'uihlnt 
G'enera ton, Clutcnes. Tra~r MoToR's manuaisassure s.n 
JDissloas. ~es. To~e - standards of repair work. 
'ficlers, Transfer Cases, 

• 

0 MoToB•s TBUCK BEPAIB MANUAL. (Deeeribed at 
left.} U O.K. I will remit $2 In 7 days, and $2 month- I 

Jy for 3 months. ~lus 35c delivery charge with 1lnal pay. 
JDent ($8.35 1n al : Otherwise I .wlll.retum book gostuald 
In 1 days. (Fore p price, remit $10 caab wltb order.) I 
Printi Name. . .... ....... • • • • • • • • • • • • • • • • • • • Al'e •••••• •• 

I Pri.nt Address • •• ••• • • • •••• •• ••••••••• • •• • • • ••••• ••• • · •• 
Zone No. 

Clf;J • •• • •••••••••• • •••• •••••• • • ••••• •• • (if any) •• • •••• • • • 

I sta~& V'E • 3Sc: ·sm.:i-~~a£·, ·ENCLOSE· i~i ~-..-y: 
• 

age. Same 7-day return-refund prtvi ege. --·-- ---
MAY 9 
1 947 2 
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COSTS PROFITS 

APPROPRIATIONS 

POLICIES 

PLANS FOR 
FINANCING 

AUDITS 

Become an 
Expert Accountant 

The Profession That Pays 
The demand for skilled accountants-men who 
really k now their business-is increasing. 
National and state legislation is requiring of 
business-both big and small-much more in matters 
relating to Auditing, Cost Accounting, Business Law, 
Organization, Mana~ement, ·Finance. Men who prove 
their qualifications m this important field are pro
moted to responsible executive positions-given an 
opoortunity to earn real sala ries. The range is from 
$3,000 to $10,000ayear,even tohigherincomefigures. 

Send for Free Book-
" Accountancy, the Profession That Pays'' 

Why let the other fellow walk away with the better 
job, when right in your own home you may equip 
yourself for a splendid future in this profitable, grow-
ing_,Profession? · 

Knowledge of bookkeeping unnecessary. Our free 
book on accountancy fully explains bow we t rain you 
from ground up, or according to your individual needs. 
Low cost ; easy terms. 

The facts about the new LaSalle training in Ac
countancy and the opport unities in thisJlighly prof
itable field are clearly outlined in a 4~:S-page book 
which LaSalle will send you f ree. 

The man in earnest to get ahead will find this 
coupon a most profitable aid to progress. If you 
have the::

1
ye and the will to increase your income, 

clip and · the coupon NOW. · 
G. I . APPROVED ---------------------------LASALLE EXTENSION UNIVERSITY 

A CORRESPONDENCE INSTITUTION 
D~Jt. 513-HR, 411 S.. Dearhrl St., UICIII 5 ~~~ 

I would welcome deta ils of oppor
tunities in accounting, together 
with copy of "Accountancy, the 
Profession That Pays," without 
obligation. 

DHigher Accountancy 
Other LaSalle Opportunities: 
LaSalle opens the way to success In 
every important field ofbusiness.lfinter
estedlnoneofthetleldsbelow, check and mall. 
O Buslness Management OLaw- Degree of LLB. 
OModern Salesmanship OCommercial Law 
OTraftlc Management OModern Business 
0 Foremanship Correspondence 
O lndustrial Management OE:spert Bookkeeplnt& 

OStenotypy (Machine 
Shorthand) 

OC.P.A. Coacbinll 

Name .. •.•• •• •••••••••••••••••••••••••••••• ••• 

Present Position •••••••••••••••••••••• •••••••••• 

Addrelss •••••••••••••••••••••••••••••••••••••• , 
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AVIATION 
Aeronautical University Approved Training meets ex
acting standards of aviation industry, prepares for key 
positions, big opportunities. 
Courses lnz 

AERONAUTICAL ENGINEERING. B.S. de&• a a. 
AERONAUTICAL ENGINEERING DRAniNG 
CERTIFIED ENGINE MECHANICS 
ADMINISTRATION-Includlnc salas 
PRE-ENGINEERINGI Special course for high school 
graduates and veterans deficient in math and science. 
Also refresher courses for Gov't. Airplane and Engine 
Mechanics Licenses for those with aviation experience. 

Oldest t ully approved aviation school. Out
standing faculty. modern eQuipment, outside 
employment. placement s ervice. Day, evenlnR". 
Approved for Veterana. Send today for FR£1: 
catalog "Opportunities In Aviation.' • 

AERONAUTICAL UNIVERSITY 
D.,t. 17, 111 I. llitllitn A"••· Cllll•l• I , 11*11 

1U\M\MG . 
Since 1927 

A~ 
11.ndlir G.l. Bill' 

''How lo Make Moaey_ 
Wilh Simple Cal'loons" 

A book avaryona who Ilk•• to draw should have. It Is fraa1 
no obligations. Simply address 

CARTOONISTS' EXCHANGE 
Dept. 1445· 0 Pleasant Hill_, Ohio 

207 N. 

ME 
Massage graduates . or even more per 
week. Large full time Incomes from doctors. hospitalJ, 
sanatoriums, clubs or private practice. Others make 

good money In spare time. You can win inde-
pendence and prepare for future security b;v 
training at home and qualifying for Diploma. 
Anatomy Charts and 32-page 1Uu6tra ted Book 
FREE-Now! THE College of Swedish Mas. 
sage, Dept.770E,IOO E.OhloSt. ,Chlcagoll,lll. 

To ma ke Crowns. Pla tes. Brldll:e work. e tc., to r Den
tis t s. Easy prac t l.ca l way t o le a.rn mecbanJcal den rla · 
trY al home In spare tJme. FULL EQUIPMENT OF 
TOOT, S ANO MA TERIA LS TN C LUDEn WIT H C'OU RSE 
Low tuition. Easy t e rms. Writ e f or FREE B OOK abou t 
t his money making prof ession that Is not affected 
bY the machine Rl!'e. 

McC.ARRlE SCHOOL OF MECHANICAL DENTISTRY 
Broad St. Dept. 862 Philadelphia-. Pa. 

CODE SPEED ~l!n°e~!rt.~! 
to be a Telegraph 

or Radio Operator. Tbo11AIIda o.f men needed . lntenael:v lnter.ttng 
work- good pay 6 Learn at home ur wherever you are, qutc:Jdy' eaau,. 
with the famous Candle.r Speed S:vatem. Book of parth:ulare Free. 
CANDLER SYSTEM CO., Dept. 6-E, Box 928, Denver 1 , Colo. U.S.A. 

Be our Dealer tn your locallw for 
STRONG UNION MADE WORK AND 
SPORT GARMENTS. No experience nee· 
esaary. Easy work. Millions or workers 
buy work uniforms. We supply everythlnR" 
needed . Write Immedi ately for FREE 
Outfit . 
ROBT. STRONG GARMENT CO • • 319·337 
w. V an Buren st., Dept. B·S, Chlc:aco, 111. 

Copynghted malenal 



This practical shop in
struction system g ives 

• 

You build this com-

y ou actual experience with a 
plete, modern su

perh e t erodyne receiver 
with the equipment that 
comes with your National 
Train ing at no cost. Home Radio Laboratory - part of the 

SHOP ETHOD HO E TRAINING 

Your Na
tional 
Train ing 
Kits include 
equipment 
for over a 
hundred 
practical 
electronic 
experiments 
in your own 
home. You 

get s tanda rd radlo pa rts for t h is aud io 
o scillato r which you get t o unde rsta nd 
by building it yours ell. 
You learn 
modula
tio n . beat 
frequen
c ies, slgnal 
generation 
by a ctu ally 
bu llding 
this small 
r a d i o 
trans m It- '--"""'~'ii~k&i!~j ter wit h your a '"'~'V 

Your tralnlng out fits from~:~]~~~1~ made up or the 
ern radio 

much of It 
Just out of 
the experi
men ta l 
laboratory. 
Y ou learn 
new ways 
of han 

dling equip
ment by mod

ern methods, Get the detalls by malllng 
Ulecoupon. 

from one of the world's Oldest and 
Largest Technical Trade Schools 

Send the coupon below lmmedtetely. 
Learn how this improved practical train
ing can fit you for the GREAT BUSINESS 
OF RADIO-for the NEW AND RAPIDLY 
EXPANDING FIELD OF FREQUENCY 
MODULATION I F .M. ). TELEVISION AND 
ELECTRONICS. 

This Is the thoroughly proved method 
us ed so extensively in wartime training
endorsed by the s uccess of Natl-•1 men 
everywhere-a system by which you study 
in spare time-off hours, even minutes 
right In your home and yet have the AD
VANTAGE OF REAL SHOP EXPERIENCE 
behind you. 

1 rained Radio Men Wanted 
The man who really knows modern 

Radio is in greater demand today tha.n 
ever before-not only In Radlo proper but 
in Television and Electronics-in Avia
tion. Transportation, Manufacturing, 
Communications. Good jobs await the 

trained man, In the production, opera
tion and maintenance of modern elec
tronic equipment-In radio stations. in 
hundreds of industries-in homes. thea
tres and studlos. Good sound training in 
this important field is absolutely neces
sary. And now. National Schools brin gs 
such training to you no matter where you 
live or wh•t you may be doing- not only 
the f undamental theory but the actua l 
experience th•t comes with knowing s hop 
practice and working with real equip
ment-demonstrating each step with first
hand knowledge. This Is true "learning by 
dolng"-direct !rom the great shops and 
laboratories of National Schools where 
new developments in methods . equip
ment and applications are constantly 
going forward . 

National offers you such practical 
t raining and National has the facilities. 
Sample this training yoursel!. MAIL THE 
COUPON FOR A FREE LESSON. 

SUCCESS and 
SECURITY FOR ctltck tM Je• Y11 IIIW Hut WI~ 

YOU 
RadiO Ia a Well· 
Establis hed Busl· 
ness. Television 
and all ied fields 
are Just on the 
thresho ld or limit· 
t e as expansion. 
Would you llke to 
profit rrom thes e 
d evelopments? An 
excellent job or 
perhaps Into a bust. 
neaa of your ow,n? 
Answer these quea· 
tlonll by readin lt 
the catalolt sent 
yo u FREE f rom 
Natlonal Schoola. 
Get the facta, 

UtSI 1'''"1111111 II IAIID 
l. Fina ncial Securltr Radio 
baa crown from UOO mllllon to 
$6 billion In p .. t f ew yean. 
2. Limitless Future pr~lct~ 
by over 1,800 maoutaetnrera of 
equipment. 
3. Television prornlles unreal· 
laed OPPOrtunity, 
4, Electronics opens wide new 
fields In home and lnduatrlal au. 
5. Your Own Buslne.. wltb 
little capital. 

let ~· lltlllls. 1st t•• ., •• , 

NATIONAL TRAINING WINS BIG ·JOBS 
You. too, can share the success of National rraduates. Clif

ford Hannah, Portare La Prairie, Manitoba, Canada, writes: 
"1147 traininr baa brought results aa I'm in line for another 
ralae'-thanks to National's encourarement and thorough train
ina. xou can count on me aa a real National booster and I am 
rlsd I used such rood Judgment in getting into a live and 
rrowtna fteld." 

WhUe atW a student of Na
tloDal trainlna, I, WUson or 
Vallejo, CalUornla, writes: 
"147 pa7 has Jumped from 
•52.18 a week to $72.65, and 
the end Ia not in alght. I am 
proud of m7 National Course." 

Joseph Michel. Jr. , Granite 
City, lllinola, writes: "I am 
enthused with National train
ing, I am now earning S225 a 
month aa a radio operator and 
technician and S20 a week 
more in my shop at home." 

1 National Schools, Dept. 5·PS (lllall In envelope I 
4000 South Flcue,... Street or paete on penny 

I L- Anples 37. California POetcard.) I 
I Mail me FREE the books mentioned in your ad Including I 
I a sample lesson of your course. I understand no salesma.n I 
l ~u~~me. 1 
I I 
I NAME ••• •••• •••• ••••••••••••••••••• AGE... .... . 1 
I I I ADDRESS • •••••••••••••••• •••• ••• ••• • •.•• • • • • • • • I 

I CITY. . . . . • . . . • . . • . . • • . • . ZONE. . . . STATE. . • • • . • . I 
I 0 Check here If Yeter- of World War II 1 

·---------------------------------~ 
MAy 31 
1947 



YOU CAN LEARN YOU~ FAVORITE 
INSTRUMENT THIS EASY A-8-C WAY 

• No special talent, no previous training needed. This 
U. S. School home~tudy method is so successful because 
you learn to play by playing real tunes by note. right 
from the start. And just think, you can learn your 
favorite instrument for only a few cents a day! 
If interested, mail coupon for FREE Book
let and Print and Picture Sample. See 
for \'Ourself how easv it is to • • 
learn any instrument. right 
at home, in spare time, 
without a private 
teacher. U.S. 
SCHOOL OF 
MUSIC, 85 
Brunswick 
Bldg., New 
YorklO,N.Y. 

U. 8. School of Mualc, 85 Brunswick Bldt., New York 10, N. Y. 1
1 

Please send me FREE Print and Picture Sample and Illustrated 1
1 Booklet. I am Interested in the Instrument checked below. 

1 Plano Plano Accordion Tenor Banjo 1 
1
1 

Guitar Saxophone Modern Elementary Harmony 1
1 Violin Trumpet, Cornet Other Instrument 

I I 
I 
I 
I 
I 

X a me •• •• •••••••••• ••.•••• ......••••••••• • •••••••••• . : 
(Please Print) 

1 
Street. • . • . . • • • • • • • • . • . • . . . • . • . . • . . . . . . • . • . . • • • • . • • • . 1 

I I 
1 City ................................. State ............. . 1 

If IT'S RESULTS YOU WANT-GO ACTION 
QUICKLY WITH THESE PRACTICAL IDEAS 
Never befCN'e has • more helpful book been print· 
eel tor those planninl: a business of their own. 
Gathered In this ••rse lllustr•tecl volume are the 
formulas, recipes. facts and secrete that have 
contributed SO larsely to Amerlc• 'I sreat IndUS· 
trial prosress. Capitalize on this Information for 
maklnc most any conceivable product without 
experience. special equipment or previous 
lmOwleclce of chemistry or manutaeturlnc. 
The .,xp.,rts who complied this book are authori
ties. an<1 present this Information In simple. un
derstandable language. They also give you whole
aale supply sources for needed materials . short 

MG!S cuts nnd methods for the most profitable reaults. 

USTRATED START AT HOME-Expand out of profits. 
Hundreds of good paying businesses have 

been bull't on a produc t made from a simple recipe. Choose from 
any of Ule 162.000 !act~ and 10.000 formulas of which Ule follow· 
lng are only a very few: 1\<lheslves. Alloys , Ant1 -Free&e Solutions, 
Cosmetics. Beverages and J.lquors. Candy. Gum, Caaetn, Celluloid. 
Ceramlca, Cheeae. Clean· S 0 Olla and Otntmenta, 
Inc Preparations, Con· A L Palnta. Paper, Perfumes . 
crete. Copper. Cotton. We Include Free Photography. Polishes. 
Dentifrices, Depllato- - our new book Powders, Remedies for 
rles. Dyes. Embalmlnl:' Man. Beast or Fowl. 
Fluids. Enameling. of helpful mon- Rubber Products, Re· 
Glass . GlAzes . Hous ehold ey • maktnSP: In· frlceranta. Soap&. Sol· 
FormulAs. lnka, Insect!- formation:- der and SolderlnSP:, 
ctdes, Iron. "ewelera' "The More You Tooth Cementa. T rans. 
Formulas, Lacquers . Know the More fers , Transparencies. 
Laundry Prer,aratlons . You Can Earn Varnishes and Thou· 
l.eather. Llno eum. l.u- sandJJ of oUlera for 
brlcanta, Manicure Prep. - Eaate'r and mall:tn&' all aorta of prof· 
nratlona. Marble ( artl· Quicker." I table and practical 
ftctal) . Metals. Mirrors. thln&'a. 

MANY FORTUNES MADE fROM A SINGtf IDEAl 
Tbla eomprebenahe book Ia an accepted authority by c:l>em· 
lata, ac:boola, lDduatry, etc. and Ia tbe lareeat and molt 
comprehenalve book ot 11.1 kind ever laaued. Notblnc elee 
like It In exlatence. A alngle formula baa been worth a 
tltooaand tlmea tbla book's amall c:oel lo countlua owners. 
Crammed wltb money-mall:lncldeaa. Invaluable for reference. 
Ideal for Fac:tory, Home. Farm, Olllc:e or Workahop. Aa 
necessary aa the dictionary and more uaefal for manataetur. 
era. chemlatl and salesmen who put up products for profit. 
$3.98 u. s. Funds. Postpaid anywhere In the world, (C.O.D. 
In U.S.A. onlY I. Immediate shipment. Safe Delivery Quaranteecl, 

ADAMS BROWN COMPANY lOOKS OP APPLIED SCIENCE 
Dept. 275 Chestnut Hill 67, MossochuseHs, U.S. A. 
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You're lnvlfad to hours~o~f~~~ 
faction with skilled tradesmen, 
businesa and professional men. 
Build your own scale model rail
road-easy, inexpeosive-looka 
and performs like the real thing. 
Getstarlecl nowiSendforour FREE 
illustrated booklet-.. Model 
Railroading For You." Send us 
your name and addreesTODA Y! 

MODEL RAILROADER MAGAZINE 
DEPT. 723-E • MILWAUKEE 3, WISCONSIN 

ELECTRICAL TRAINING 
Intensive 32 weeks residence CO\ll'8e in fundamentals of lndua· 
trial electrical engineering, including radio, electronics. Pre
pares for technician, engineering aides. Approved for veteran 
training. 54th year. Write for catalog. 

BLISS ELECTRICAL SCHOOL 
7608 Tllkoma Ave.. Wah. 12. D.C. 

~ 
of all-'
or~ 
...,.. tl •• 

Por Store PIODta and oalce WindoW. A.n70De caD D1lt 
them on. Samples furnlabed. Oeoulne cold and .u .... 
METALLIC LE111ER CO •• 441 Ill. Cl...tl. Chl~ 

TALK- SING thru Otl/n mdio /15;:-

w ith 10 MICROPHONE 
Be tne llf e of tbe party. Put on your own " 

at borne. Talk - Slng, make an.oouncement1 
any room. Wonderful voice p ractice. M lcrophone 

cUl ly att ached to nny radio . Follow enclosed lnstruc· 
lions. SEND NO MONEY-pas Postman $1 .98 plus POSt· 
sg.e. Send Money Order or check and 88ve POstage. 

EMPIRE RADIO & TELEVISION CO. « 52l.~<l_t_ordAve .. 

No pumping. F ast. P owerful. Finest 
made. Single shot. 30'h oz. 10~" long. 
$25.00 wtth pellets. Extra pellets per 1000 
$:!.50 for cal. .177 . S3 for ca l . 22 

SEE YOUR DEALER OR ORDER DIRECT 
Send I Oc for c/rcuh1r lo Oepl. P-5 

SIQIIS 
eN.. Ill 
..n 
LW 
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Learn 

Qualify For a Good Pay Job-or Start 
Your Own Business Without Capital 

Find out about the many money-making opportunities Radio oHers 
you. Learn how you can quahfy for a good-pay JOb or start a busi
ness of your own without capital. Send coupon below for my big 
FR2E book. "Your Opportumttes in Radio and Television," which 

tells of radio's vast opportunities and how HoLLYWOOQ 
RADIO & TELEVISION INSTITUTE has been training men 
for success iri Rad1o through home study. for over I 7 years. 
in over '10 countries. through its proven 2-WAY METHOD-

AIOVE - You bu ild this 
Multi-purpose Shop Test 
Panel. 5 Test instruments 
in one. 

My 
2-Way Method 
(Lessons plus practical 
experience) helps you get 
Into Radio Quicker. 

My regular course shows you the "Whys" of radio. My 
Home Work Shop Experimental Course shows you the 
"Hows" of radio, first hand-by doing. Thus you lean more 
thoroughly-quicker. 

HOLLYWOOD IS A WORLD CENTER 
of radio b roadcasting and ma nufacture-television-motion 
p icture production. Thus, H. R.T. I. is in an excellent 
location to bring you mode rn, up-to -the-minute ~· 
ins t ruction. Before yo u decide on any cou r se 
you owe it to your future to find out about 
H. R. T. I. t r aining. Read what graduates in 
40 diffe rent countries say f D ~ t! 
a bout t his famous ~ ~ ~ ~ 
course. 0 o ~ 

\ G 6 J ust paste coupon 
ll. on a postcard or send 
P in envelope for free big fully illus -
trated book "Your Opportunities in Radio, T elevision 
a nd Electronics" and explaining the advantages of 
HRTl t raining. No salesman will call. 

LESSONS PLUS HOME SHOP PRACTICE! 

ABOVE - You build 
transformer coupled 
audio stage. (Ex
periment No. 260) 

BELOW 
build this A . C. 

P ower S\lpply. 
Experiment 

No. 155) 

LE"-You build this tune<l rad io stage, 
regenerative detector and audio ampli
CU:J', (Expe1·iment No. 329) 

MANY H.R.T.I. STUDENTS EARN MONEY 
IN SPARE TIME WHILE LEARNING 

From the very s tart, through special "Spare Time Work Sheets," I ahow 
you how to earn money in spare time by doing good-pay radio jobs that 
abound in nearly e very neighborhood. Many s tudents earn $5, $10, and 
more a week while learning. A mighty good way to lay the foundation for 
a future radio business of your own. 

Now is the time to start preparing for YOUR career in t his fast-growing 
indus try. Take the first s tep- send coupon for my big FREE Book today. 

M 14 I L c; 0 U P. 0 N · N O :W . 
C. H. Mansfield, President, Dept. 04 
HOllYWOOD RADIO & TElEVISION INSTITUTE i 
110 WEST 6TH ST., lOS 1\NGElE$ 14, CAUF. 

Send me your FREE book, "Your Opportunities in Radio, 
Television and Electronics" which explains your 2-way home 

trainin9 method. (No salesman will c:all.) 

Name .... ---------------Age·-------
• Address ___________________ _ 

City·---------- Zone __ State ____ _ 

Afr Moit Read"' 1M o~ernight 

MAY 3 
1947 3 

Cllpyngh'ed m tenal 
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riter 
of Short Stories, Mysteries, 
Novels, Articles, Radio Scripts 

Learn at Home in Spare Time 
"A failure" Succeeds As Writer 

"I tried to write but no success·until 
I enrolled with you. Before I was half
way th1·ough your course I sold one 
story-and numerous other writings 
since.n 

Stephen K erro, Cleveland, Ohio 

Big New Opportunities Now 
'l'he puhllc's new interest in technical. mechanical subjects offers 

big new opnortunities for srlentiftc minded writers who are trained 
to make dry facts interesting and exciting. 

You don't hare to be a 1/Yr llt IITiter to mal;e oood money-using 
exper ienr~·s of your own. of friends- or just your imagination. Many 
heginnet·~ :<tart earning early in their training, sellin~; short stories. 
articles of all ltinds, which brinl{ in ~mall hut welcome checks of 
$~ 5 . $50, $100 and more. Such material may be turned out quickly 
on<·e you arquire the tJroper te<:hnlque. And now It's easier to learn 
than you may Imagine, thr·ou~rh Palmer's un !que method of training
for XOT just one fteld of writing, but for all: Fiction, Article, Radio. 

You Learn To Write Sy W riting 
You rere11·e i1uliridual roarhing by professional writers who go o1·er 

your writing, gil·ing you helpful suggestions and showing you how 
to cOI·re<'L weaknesses, how to capitalizt> on your good points. Thus 
yo11r otrll imlil'id11al toriti1111 style Is cart>fully developed. Study fast or 
slow. Sa1·e time and effort. To ftnd how rou too may mal;e money 
writing- part t irne or full time-send today for FREE Illustrated 
hool<. l'almr t· Institute of Authorship (sinre 1917), 6362 Hollywood 
Bll'd., Hollywood 28. Calif. Deslt U5 7. 

----..... --·------------, 
PALMER INSTITUTE OF AUTHORSHfPSince 1917 
6362 Hollywood Blvd., Desk U57, Hollywood 28, Calif. 
Please send me free illustrated book "The Art 
of Writing Salable Stories," explaining how 

FREE 
BOOK 
I your training helps new writers get started. This is confl-
1 dential. No salesman will call. 

Mr. 
Mrs. 
Miss 

Address----------------------------------------------

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I City ______ ..c.one __ state ___________ I __ _. 

ARE AVAILABLE 
SEND FOR FREE FOLDER OF LATEST MODELS TODAY 

If you want a REAL GUN for PRACTICAL USE Inside or outdoors get 
a SAFE·CLEAN·ECONOMICAL·BEN.IAMIN with Adjustable Power and 
Amazing A<'curacy. Use BENJAMIN H·C PELLETS tor BEST RESULTS. 

WRITE AT ONCE. 

BENJAMIN AIR RIFLE CO •• 811 MARION ST .• ST. LOUIS 4, MO. 

ARTISTS MAKE MONEY 
Do you like to draw·! Send name. address, age and occu· 
pation tor FREE AR1' TEST, to find out your ability. 

ART INSTRUCTION, INC. 
5147 Art Instruction Boug., 

• 

Qualify for Certified Gra~~ Analyst Pegree at 
bome, spare time. Credit, ployment, Personnel 
:Managers, Business, Professional men, women use 

r.:pho-enelyalsln theirwortc. -m substentlal 
sin eperetlme. Many study solely for personal 

benefit, no desire to earn money, find It so fascl• 
-tine th~ etert uslnc It to edd to their In• 
com-. Entertainment field pays well, up to $100 
tn a week r eported. Others establishmg_profit
able practices as Vocational and Family Problem 
Collilllelors, Personality Teachers, and lecturers. 

GROWING-UNCROWDED PROFESSION 
More end ntON pollee use crepho enelysls handline eus.-ets 
end crtmlnels. They understanol how crlmlnele think. 'rheir 
baaclwrltlnc tells. Men like Hugh Dunlap, university student, Harry 

· Allen, retired preacher, ose It in eourt, win eases, earn 
fees even before graduation. Only sch-lln world de
voted to t-chlne crepho analysis offers thorough 
training to earnest, ambitions men and women regard
less of where you hve~,.. small town, fann or eity. Send 
for GRAPHO ANALxST, filustrated lesson, personal 
handwriting analysis offer, ALL FRii:E. Must be 21 or 
over. Address A. 1. G. A. 1 N-1, Mls-urt. 

You can become n good penman right In your own home dut'o 
lng spare time by my Simplified Method. Write tor my FREE 
Book. ''Bow to Become an Expert Penman, '' whlch shows 
what others have teamed. If desired. send !Oc ror one of my 
favorite Pen Points and your name with a beaulltul ftourlabed 
bird written on a card. Write tor the Free Book today. 

T . M. TEVIS, BOX 2SR, CHILLICOTHE, MO. 

lVHOLESA.LE 
Start a Stand of Your Own 
SPECIAL GET ACQUAINTED OFFER 

SPARKLERS-B l.n:. 
(8 in box) per gross boxes $7.25 

These sparklers are double dipped for greater brilliancy 
and longer burning. We carry a complete line of fireworks 
at the lowest prices. Write tor [1·ee catalog. 
NORMAN NOVELTY CO. 323 Springbrook Blvd. Dayton 5, Ohio 

RAISE CHIN-CHINS 

GOLD TEETH WAI\ITED 
Dental gold teeth, plates and bridges with metal attached. 
Any broken pieces of gold jewelry. Immediate payment and 
free mailing container to you or your friends upon request. 
LOWIE DEPT. Holland Louis Mo. 

AMAZING NEW Pocket or 
Purse Size RADIO! 

34 POPULAR 
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Small as a pack of cigarettes! Weighs only a few ounces. Durable and beautiful black chrome 
plastic cabinets. Uses new pretested war born crystal diode. SLIDE RULE DIAL! RE
~UIRES NO TUBES-BATTERIES OR ELECTRIC "PLUG-IN" and should last for years. Many 
t1mes you can receive local broadcasts simply by snapping to metal trim of phones, floor 
lamps, bed springs, etc.! 

GUARANTEED TO PLAY for you if regula r AG system used. Complete 
_ instruc tions sent with each radio. You can use 

it at home, in many offices, hotels, cabins, in bed or most anywhere! Lots of fun-and real 
entertainment! 

SEND ONLY $1 00 (cash, money order, check) and pay postman $2.99 
• plus delivery fees on arrival or send $3 .99 for postpaid 

delivery. Complete as shown ready to play with sell-contained personal earphone. For 
sifts-children will love lt-crownups tool An exceptional value--order yours and enjoy the 
many good radio programs coming! Don't be without your Pa-Kette Radio another dayl 
(All foreign orders $5.00 U .S. cash.) 

PA-KE I IE ELECTRIC COMPANY Department PS-5 Kearney, Nebraska 

Copynghted malenal 
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Hydraulic Cylinders A Real Buy! 
%~>'-- VALVES. PUMPS. A 1001 USES! 

F1TTINGS. HOSE WINCH HOIST 
. & TANKS Capacity 2500 

The World's Largest lbs. Controlled 
Supply. l~~lpl~~~~ worm gear drive 

f 11. h' winch. with 19 Jt .• 
or pu mg. pus mg. l/1 ·• diam. alloyed 

lift ing operations. steel cable. !deaf for garages. 
Finest precision' work· truck loading. machine shopS. 

mcmship and mcrte rials. boat building. etc. 
Liquid · and 'or a ir opera- # IOOA Without handle .......... . . SI0.75 

s 12.50 

For portcrbla 
Racllos. Signal 
Lamps. Boats. 

# 515 Electric Trains. 
etc. 

79 :jj:516 9 Volt 8~ X 6 X 4 in. C 
3 run. 24 Volt Motor ·---- · • · 

#515 90. 45 o. I Y, Volt ggc 
tlon, developing terrilic # 100 With handle 
power. .. ............................ ~ .................. ~~~ .............. . 

15 /. OF GOVERNMENT COST! PLEXIGLASS DOMES 

all in one 4" x 4" x 7" Battcry-
#517 s7~ & ~~ Volt Battery ----69c· 

Write lor !5"xl9~"x6" deep. 1!." thick. Amplidyne Motor-Generator 
W i1h 24. v olt cu.rrenl, lt q lves 60 volt output. Thi£ 

Pneu· 
malic. Cicco, In· 
gersoll Rand 
Makes. 

PNEUMATIC 
ALLIGATOR 
SQUEEZER 

E3. E2. 3X. 
2X. O Y 

$55 Value 

$8.95 
sao Value 

$15·95 
Can be used tor home hot
house. fish bowl. washbowl. 
ornamental light. Can be 
Oatlened in oven and will 
make flat sheet, 15"x19Y," 
x 1/4'. Weight 3~ lbs. 

unit hos been oda.ptc<l to independent and rural ~LE~~~FJ;~~[~Nf~:.;;::~ liqhtlnq pC"wet. 

W e ldlnq end many 
other us o11. 

dish washing. 
31 1 ..... 69c ea. 

WINDSHIELD 
WIPER KIT 

1j 6 H. P.. 24 volt. D. C. 
series wo und m'oto:. with 
30" flexible shaft. switch 
circuit breaker. 10.000 for· 

5.000 reverse 
R. P. M. 

Wipe r & wiper 
bracket, a r m 
blade & switch. 

~only $7.95 

COMPASSES 
# 151 Marching. len
site. with luminous 
dial ..... ... ....... SL69 
# 152 Matchbox. 
both jewel & liquid 

floatir.g dial ... . 39c 
# 153 Jeweled Pock· 
et Watch Compa.s 
... ....... - ..... _...... Sl.l9 
#IS( Wrist stiap 
Compass 69c 

#f$1 

All Purpose H A M M E R 

:jj:700 $1.69 
Also 200.000 lbs. of othe r plexi· 

Weiqht 29 lh11. 

Gov' t. Cost 
Approximately 

$237.001 

glass sizes and shapes.. A Steal at $8.95 

Electric GYR.O PILOT Assembly Pert 
2 solenoids lor reverse cmd forward motor 
control. 2 solenoids throw clutch to en
gage d.rivc. With brake assembly. Can 
be used as boat rudder contiol. converted 
lor lathe tapping 
and slow speed 
motor tool. wt. 29 
lbs. Fin est preci
sion workmanship 

Cost Gov't. 
Thouscrnds! 
Your Cost 

OPTICAL GYROSCOPE! 
MARK 18 G YRO-SIGHT 

r'?-~~ An engineering 
marvel wort h 
hundreds of dol
lars! · Oui Price 

S8.35 
irlorces G u n • 

Sight. #I 03 NSA. 
w i t b polarizing 
variable density 

S2.95 
L3 Type, # I 02. 

For hunting or ar•owncl1 
house as slipper. 

sizes: mcd ium. larae. 

S7.00 Value 

$1.89 r. 
Synchron.lud 

Gout. Cost 
$40.00 

LJQUIDOMETER 
Sl 0 value in parts alone! 
Used for any type of gas
oline tank. with any auto· 
rnobile gage. A sensational 
value! 

Elect. jet. box 
w/ 2 Ma9ne1s $1.95 

Triple Lense S I 
t!"""" ......... ~ 

PRESSURE TANKS 
Stainless steel, shatter 
p roof. 400 lbs. / sq. in. 
G- 1 2100 cu. in. 

HOBBYISTS! 
#301 ~ANTEEN. 1 qt., alum.. 29C An ~~~~:1alled lej~ plashc top ... . .......................... ~--··· GADGET MIX 
# 302 MESS KITS, 2 pc. alum ........ .... 39c 
# 304 F1SHlNG KITS . Excellent fishing Rivets. spacers. 
knife. hook & line. mackerel & !eat her Clamps. b o I t s. 
jig, pork rind bait. abrasive stone. hooks. n u t s • R a d i o 
triple hook J' ig. dip net, sm. harpoon 53.95 parts. gears. etc. 

""' 106 
#400 WORK HEI.MET. Alum .• 12 oz.. 59c A gold mine .......... '!'. ...... 5 lbs. 
#510 & 511 Amp. &' Volt Me tPrs ea. $2.50 ... --...... --.... ----.... -tl 
#303 SLO:Pl:NG BACS. New. 100% woql .Mummy 120 

oype. hocvy 30" """ .. ........... "···-····- •• $4.9~ ~~ ~~~·o.Seacl \. II. Vir s :ld2e11 
Water Repellent Cover $1.00 Extr<l. 

#305 GOGGLES. New colored Adel Alum. rubber lined. 

II 'bl 1 Sh f - Mixed •. .• ... • . ... • doz. U c 
ex1 e ens. a.tte rproo · 59c #t21 Aoro·Soal RuJI R .. boano. 

Sponge Rubber Frame .... ........ ... ....... ~ Slou~d whh sa ew qear lop. 

Air Corp Tleece Lined Leather locket. u.aed .... Si.9$ V:t .. to 3 ... 
Req. 27c NOW tOe S1. doa. 

2 lbs. 89c 
A &hell treasure 
for e m ergencies! 

We Maintain La rge Stocks of: 
AVIATION SUPPLIES. AIRCRAFT COM
PONENT PARTS. A & N F1TTINGS. 
RIVETS, BOLTS. HARDWARE. ALUMI
NUM. BRJI.SS. COPPER. 
STAINLESS STEEL. 
ANGLE ENTRUSIONS 
TEES. SHEETS HARDWARE 

Write US . 
YOUR 

26 X J2 in # 105 $4,75 
D-2 500 cu." # 104 2.25 

GEARS 
Bargains I 

I to 1 IG!lo. sp\ocful 
drh•e ............ :1110 S2.tl 
4 lo 1 w ith acrew 
•haft ....... .._ :: 111 ... t$ 

8S to I (can be 
v.ud Jor rod.io 
ant•a•a•. •lc.J 

; I 12 $3,9$ 

qeanype .... •·-.. ~·· ·"-''' ..... - = 113 4.1:,\ 
1 •• t ................... ·-·"··-·-···· ....... ::1 t• us 
n \t:xlble QOQl s ha·ft w1th ond dri 'f'es 30'' #\1 $ 1.00 

GOvJ..J•~ RUBBE:R PAD 
24 • 14 i n . \.'2" thkk. Sl .9.S Soft 

a prinqy. ld•al Joot·ma:l 
worll• n wbo atoAd 

fef'l Ccshi•r-t. 
machinbt1, 

SELSYN 
MOTOR 

TRANSFORMERS 



10 0 0 PAGES OF PRACTICAL 
MOTOR INFORMATION 

JUST OUT! Audels Electric Motor 
Guide covering the construction, 

hook-ups, control, mainte
nance and trouble shooting 
of all types o~ motors includ
ing armature winding. Ex
plains entire subject in every 
detail. 31 Chapters, 617 
Illustrations and Diagrams. 
A Handy Guide Fully In· 
dexed for Electricians and 
all Electrical· Workers. 

$4 COMPLETE • PAY $1 A MO. 
ASK T 0 SEE IT 1-Cet This lnfonnetlon for YourseH 
No Obliga t ion Unless Slltls ftecl. 

-----·MAIL ORDER------
"uoEL, Publlsbers, 49 W. 23rd St., New York 10, N. Y. 
WAIL AUDELS ELECTRIC MOTOR GUIDE for .free exemlnetlon. It 0 . K. I 
oritl send If- $1 In 7 den : then remit $1 monthly until price of S41s paid. 
lhherwlse, I wt• retum lt. 

~•m&-------------------------------------------
WdNS~----------------------------------------
kc...,.tlon----------------------------------·-----
tmployed bY.------ - ---- - --- ----------------- PSII 

• • • • • • • 
: ELECTRO MAGNETIC LIFT 
• An important labor -saver every r e-
• palrman will use in many bandy 
• ways. For momentary work. P lug in 
• any AC socket. 110 volt, 60 
• cycles; size 4 %. w diam. by a·. 
• with 22w cord and plug at-
• tached. Complete with In-
• structions. Ship. Wt. 5~ lbs. 
8 No. 7618-only ........................ .. 

$7.35 
each 

• • • • • • • • • • • • • • • • • • • • • • • • e 

•• 
FULFLO HEAVY DUTY FILTERS e 

e Famous .lo'ulfio Filter is ideal for gas, • 
air or oil. Has JAw inlet and outlet 
I.P. T. Heavy bracke t a ttached for • 
mounting. Complete, ready to install. • 
Overall size 3-9/1r diam., 5~ high. • • e 

• • • • 

Sb~~·ly ~~: ... : .'~ ... l.~s.: ... ~.~.: .. ~.:~~ $1.95 : 
Lots of r en $ J .85 eac h • 

HI-POWER ELECTRIC DRILL 
8 Heavy duty 1/ 4 
e inch capacity 
8 drill. Light 
• weight - band balanced. 
e Three jaw chuck. Oil 

bronze bearings. Equipped No. 6%0! 
• with 6 feet flexible rubber cord $17·95 
e and plug. 900 rpm at full load. 
e Operates at 110 V, AC or DC. e a . 
8 S•• d d•d or ••••1 or d.,, l•eludl•t -••t•tl. ! Dealers. Write J or quantity d iscounts. 

• • • • 
e 
e 
e 
• • 
• 
e 
• • • 

G & E EQUIPMENT SUPPLY CO. 
• . · 400 N. SANGAMON ST., CHICAGO 22, ILL. 
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lEA/tN SilK SCREE/I ~~ 
PRIJtEIS 7 

Jealou~ J Guarded Tra de Secreta NOW 
A-rallable to You · 

l>#Wlop a Profit able Business of 
Your Own • • • or a Hobby 

Prepare youneU lor em interesting top paying positio11. 
Tbouscmds of lobs ope11. SUk Screen Procesa signa, dis· 
playa. Xmas cards. loys. etc.. IN GREAT PEMAND THE 
WORLD OVER. You may make enough the second week 
10 pay lor the entire course. EASY TO DO • • • EASY TO 
LEARN. No education or mechanical knowledge required. 

WRITE FOR FREE COLORFUL. INTERESTING 
.ILLUSTRATED CATALOG. 

CALIFORNIA SCHOOL OF SCREEN PROCESS 
Dept. P-67 3740 Overland Avenue, Los Angeles 34 •. California 

Play in One 
by Ear and 

Hour 
Note 

NEWL Y IN VENTED SLIDE·CHORD 
DEVICE. Fits plano. Play a n y 
chord at once . Plink out tunes by 
ear and note and add c h ords to 
play beautiful 2-han d professional 
radio style at one sitting! Complete course ln on e package- no 
ext r as needed. Fun! A game! No exercise or drills. Startle 
your friends. PLAY 2 7 COMPLETE SONGS WITH 4 CHORDS 
(SEND NO MON EY) (.lUST I C CARD ) , 25 lessons ABC METHOD, 
lncludlng many POPULAR SONGS and SLIDE CHORD DEVICE 
ALL for $2 plus C.O.D. Save C.O.D. and send $2 cash. check, 
money order . MONEY BACK GUARANTEE. No C.O.D. ln Canada. 

DALE SHEAR'S SCHOOL OF MUSIC 
Studio 41 05 Struthe rs 3, Ohio 

I VE TORS 
T he q uestion as to whether a subject matter is pat
e n table can be substantially determined by a search 
of the U. S. Patent records. Without obligation, write 
us for full information o n what steps a n inventor 
should take to secure a Pate n t o r T rademarks • 

RANDOLPH & BEAVERS 
R egistered Patent A ttorneys 

905-L Columbian Building, Washington 1, D. C • 

-· roR 
PROriT! 

If f OU have an Inven tive turn of mind, 
wr1te for free 28-page booklet explain
Ing how the Institute of American In
ventors Is helP,ing inventors pre-t est 
the profit posstbillties of proposed de
vices to fill today's unprecedented de-
mand for new Inventions. 

INSTITUTE OF AMERICAN INVENTORS 
Dept. 3. 1828 Eye St. NW. W•shlnaton 8, D. C. 

E 
AND TRADE MARKS Ej 

C.A.SN &CO. 
REGISTERED PATENT ATTORNEYS 

WRITE FOR INFORMATION TO 

426 SNOW BUILDING, WASHINGTON 1, D. C • 

WAN 
Patented or unpatented inventions, all ty~s needed by man
ufacturers. Write for free booklet " MARAETING YOUR IN
VENTION" and Protective Disclosure Form. We have a tre
mendous list of firms who may pay cash or royalties for good 
inventions. For full particulars. write today. 

NATIONAL INVENTION SERVICE 
1404J Mitche ll Street Oa kla nd I, Ca lif. 

• 

• 
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Here is an industry that offers every opportunity you could ask 
for. Good jobs-security-plenty of chance for advancement
a business of your own. 

And here is a school equipped in every way. to train you for 
Refrigeration and Air Conditioning work-one of the largest 
and most completely equipped schools of its kind in America
a school that already has trained thousands of men for just such 
opportunities. 

GET RfADY NOW I nical"know how" that makes the 
expert Refrigeration and Air 
Conditioning Technician . Learn Refrigeration and Air Con

ditioning-now, while the time 
is ripe: You don't need any ad
vanced schooling or previous 
experience. If you are at all 
mechanically inclined and have 
gone to high school for at least 
one year or have an equivalent 
education, we can teach you Re
frigeration and Air Conditioning. 

I.URR AT HOME 
OR COME TO OUR SCHOOl 

FACTS ABOUT THE 
INDUSTRIAl TRAINING INSTITUTE 

Founded in 1916. Has trained 
more than 400,000 men for prac· 
tical work in industrial fields. 
From 1942 through 1945 trained 
specialized technicians, exclu
sively, for the Army, Navy and 
Marine Corps. Now training 
thousands of veterans under the 
G.I. Bill, .both in its Residence 

You can take most of your train- Schools and by home-study. Oc-
ing at home, in your spare time- cupies five buildings of its own. 
or you can come to Chicago and Has over $500,000 invested in 
take your entire training in our training facilit.ies, with an in-
completely equipped shops and struction staff of more than 100 
laboratories. E.ith'er way you men. Known everywhere as 
quickly acquire the fine points, America's foremost school of 
practical skill, and broad, tech- practical training for indue~try. 

MAIL THIS 
couPON 

• 

Get all of ·the facts about the opportunities in this 
interesting field of work, and about the I.T.I . sys· 
tem of training that has helped so many men into 
key jobs in this industry. Fill out the information 
coupon below and mail it TODAY. You will be 
under no obligation whatsoever. 

AUTHORIZED TO ACCEPT 
VETERANS FOR C. I. TRAINING --

REGISTRAR P2 R 
INDUSTRIAL TRAINING INSTITUTE . 

-
2150 Lawrence Ave., • Chlcaco, 25, Ill. 

Please send me, FREE, your "Camera Visit" 
booklet and information about the opportu· 
nities for trained men in Refrigeration and Air 
Conditioning. It is understood that I will be 
under no obligation. 
Name . . ...... . . . .. ... . .. . , .. . . .. . .. . . . . . . 
Address . . . . .... . . . .... 0 •• 0 • 0 •• •• ••••••••• 

Cit'll . .. . . .. 0 • 0 0 • • 0 • • o • • • State . . • ••• • ••. 0 • • 

., 
I 
I 
I 
I 
I 

Are t/OU o veteran' . . . . . . . . . ... . . .•..... . . . 

..I 
~9~~ 37 

--------

• 

• 

Copynghtnd ma.enal 



-. 

• • 

' . 
I' • 

. 
'--... 

" 

• 

• 

LOANS MAIL 
$50 to $300 INJt/1/UR-RY 

~ONFIDENTIAL 
Salaried people, men or women, married or sin
gle, loans on your own signature, or your own 
security. NO personal interview . NO co-signers 
needed. NO wage assignments .. You mail the 
application to us ... we mail the money to you. 

l OAN OF YOU ·CAN REPAY MONTHLY 

0 IH IS IN 1 2 IH t IN ' 
PAY MINTS PAY MINTS PAYMI NlS ... YMI HU 

$ so $ 5.03 $ 6.43 $ 9.24 
100 8.40 10.07 12.87 18.48 

150 12.60 15.10 19.30 27.73 
200 16.75 20.09 25.68 36.91 

250 20.85 25.02 32.02 46.05 
300 24.93 29.94 38.33 55.17 

The above payments mode at regular monthly intervals will repay the 
entire loan and all charges in the time indicated. Charges ore based on 
lhe monthly rote of three per cent on unpaid principal balances to $1 50.00 
and two and o,._half per cent on that portion of unpaid balances in ex
cess of $1 50.00 but not exceeding $300.00. "Loans by Moil" may be repaid 
In larger amounts, more frequent payments or repaid In full ot further sav
Ings to yo11. 

CONVENIENT 
Just write us how much money you need and how you wish to 
repay .•• there's no charge or obligation. Whatever your needs 
for cash now or in the future, write for your "Loans by Mall" plan, 
loday. 

•••••••••••••••••••••••••••• 
I MERCHANTS INVESTMENT CO. a 
: 819-H 1st Nat'l Bldg., Omaha. Nebr. : 
1 W ithout obligation, rush complete details a nd all papers necessary 1 
I for a loan of $ to be repaid at $ I 
I on the day of each month. I • • I No- I • • • Add-. I 
I Oty Slate I 
I I 
I Occupation I 

••••••• • •••••••• 

IF YOU WISH TO PROTECT YOUR INVENTION, 
You should take steps to protect it by a U. S. Patent. 
Write me for " Record of Invention" form. 

Woolworth B ldg. , 3 5th Floor, De pt, 57C, New York City I Please send m e .. Record of Invention" form, I 
I NAME . . ............ . .. 0 0 • • •• 0 • •••• • •••• • •• •••••• • •• • I 

rnAtHome 
Men, Boys, Hunters, Fisher
men. mount and save your 

lovely wild-game tr,ophies. Be 
a T axidermist. Mount Birds , 

Animals , Heads, Fish \Tan aklns. 
YOU learn easily, quick yin s pa r e 
time. Have a grand home·mu• 

seum. The finest and the greatest ho bby 
known, for sportsmen. Fun. real profits. 

FREE B 0 0 K ;,.,~ ... ~~EB~:k'~fe\il~k
5~fr'!.'b~~t 

Taxidermy. Contains over 100 
beautiful game-pictures, And 
It's yours F REE , if you rush 
your request. You can mount 

•II kinds of wlld·• • m•J.. and common specimens too. We can posi
tively TEACH YOU. So ""RASP this opportunity. RUSH letter or 
postal for this amazing FREE BOOK. DOn't delay. State your AQE, 
N. W. SCHOOL OF TAXIDERMY, 3395 £1woodBitll-, Om1h1 2, Neb. 

ra~;:-f:ts one of America's high Industries In wages. 
Nearly depression-proof. Thorough baste home course 
lays sound foundation. Ir you have aptitude, write for 
FREE BOOKLET. "Opportunities in Commercial Baking."\~~~ 
NatlonaiBakiqSc:hool, 1315 Mich. Ave., Dept. 1365,Chlcll&oS ....__, 

Q u • c K I "REPAIRING CAR BATTERIES" 
MONEY• At Home! Easy 
WRITE, BATTERYMAN Dept. S-1 

Tool Free Circulars! 
Grand Junction, Colorado 

MARCOT KEY MACHINE 
Immediate 
Delivery 

Marcot No. 8 K ey Machine 
Mounted on Cabinet .................. $ 82.50 

Book on Modern Locksmithing.... 3.95 
Auto Code Book and Auto Depth 

J{eys .... .. ............................ ........... 12.50 
162 Doz. Popular Key Blanks.... 77.76 
Set Key Files. Tools. Pins. 

Springs. Thimble...................... 10.50 
$ 187.21 

1200 N . KEDZIE AVE. 
DE.PT. PS, CHICACO 51, ILl-A. J. MARCOTTE CO., 

"I grew 6 inches during a year I followed 
instructions given in "BUILDING HUMAN 
STATURE" says the younger man at left. 
"Now I am a head taller than my father." 

If you wonder why you are short send 
for FREE outline of this remarkable book 
loaded with practical inlormatlon. 
CARILLON BOOKS, Dept. 104, Boeme, Tex • 

Begin today. Write now for our Free Book. "How 
to Become a Good Penman," It contains 1pectmen1 
and tell• how others learned to write In 1pare time. 
Enclose I Oc for your name beautifully written and 
a pen point IUitable for shaded wrltlnc. Write today • 

THE TAMBLYN SCHOOL OF PENMANSHIP 
N-439 Rld&e Bulldlnc, Ka nsas CUy, Mo. 

For the amateur and 
p rofessional artist 
and sculp tor. Giv
ing detailed study 
of every part of the 
body. 

"The Book They'l'e T Aboul" 

38 POPULAR 
SCIENCE 

Contains over 300 Illustrations, c:harts end notes 

MALE AND FEMALE, POSED AND IN ACTION 
(Sent tn plaln wrapper .) Outalde of u . S. A. Send $ 1. 2 5 

MAJOR BOOK CO., DEPT. 54-D, LYNBROOK, NEW YORK 

ONLY 
$100 

• 
• 
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BIG MONEY 
INDEPENDENCE 
A PROFITABlE 

LIFETIME 
BUSINESS 

OF 
YOUROWNI 

I 

. .. 

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

New Course Tells All 
Profusely illustrated, our new course shows you in simple, e~y to under
stand language and drawings how to make each repair on refrigerators. 
vacuum cleaners. washing machines, motors, etc. Explains and gives you 
a working knowledge of electricity, welding, nickel plating, etc. Shows you 
how to build the power tools you need and how to solicit and keep business 
coming to you. Not a theory course but an honest to goodness course writ
ten by and used by repairmen the country over. Price of course is so low 
that the savings on your own household appliance repairs will quickly pay 
for it. Act now ! Mail the handy coupon below today . 
·----Read What Our Students Say About Course-----
I reallY believe your courae 
the beat tnveatment a me
ch&nicallY minded man e&n 
make.-Claude E . Allen. In
di&napolla. Ind. 
I have received your Course 
In Appliance Repatrtng and I 
muat say I am well pleased 
wttb same. I am onlY sorry 
I did not have said Course 
some years a~ro . I have learned 
so much more ' through thta 
course I would not part with 
it.-Charles Schwarz. Hamil
ton. Ohio. 

The Course In APPll&nce 
Servicing arrived a few 
days ago. Want to take 
out a few minutes of my 
valuable time to let you 
know that this Ia Just 
what I have been looking 
tor ever since I opened up 
my Fiz-It shop. I must 
admit ·that you told the 
truth when you said that 
It contains quite a bit 
more Information than I 
bargained for . - P . J. 
Bretl. Sebrtn~r. Ohio. 

I am a mechanic for the 
Weatern Union TeJegraob 
co. Three dan after re
cetvtnc the lessons In re
frigeration I earned the 
ezact coat of the course. 
-Henry S . Lee. Wlll!hlna
ton. D. c. 
I work day times at the 
shipyard and after t :00 
P .M. I operate from my 
cellar and garage. I av
eraae·txo.oo to t15.oo clear 
every day.- Walfer HanbY. 
Brockton. Mass. 

GET STARTED TODAY- MAIL THIS COUPON _________ _, _______________________________ . 
CHRISTY SUPPLY CO. 
2835 N. Central Ave •• Dept. D-5201 
Chlcaco 34. Illinois 
Please send me free Illustrated Uterature about Amerlca'a 
Fastest OroWlDI Industry-ELECTRICAL APPLIANCE 
REPAIRING. 

Name ........ ------·-· .. -... -... ----------··""""·-

Addrell •• - ....................... _________ ·----- · :--···--

OltJ ·---····· .. ·······-··--... ··-··-····-·--····-··-Btate_ .......... --

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

---------1~-------------------------------· 
MAY 39 
19-47 

CopynghtL'd ma.enal 



I 

I 
I • 

• 

....... -
• 

BAUSCH AND LOMB 
7x50 NAVY BINOCULARS 

$135.00 
Coated 
Optics! 

BAUSCH AND 
6x30 Binoculars 

Mfgd. to U.S. Navy Standards! 
(Alignment guaranteed to .001") 
Brand new glasses. Dust proof! 
Climate proof! Individual eye ad
justment. Instant focusing. Coat
ed optics insure sharp, clear 
images! Ideal for long range hunt
ing, yachting, watching planes, 
etc. This magnificent 7 power 
50 mm. Navy Binocular gives 
better detail, heightening image 
contrast. Complete with carrying 
case only $135.00 plus 20 % 
Federal tax. 

LOMB 
$37.50 

6 Power Binoculars made to rigid 
Army specifications by BAUSCH 
Al\"D LOZ\ffi. Used in good condition. 
Sturdily constructed of genuine brass. 
leather co,·er ed. Ideal for hunting, 
sports. etc. Thes e fine Bausch and 
Lomb glasses come complete with 
case and straps, ready to use. Similar 
to picture. $37.50 plus 20% tax. 
W H ILE THEY LAST I 

OTHER BINOCULARS 13 to 16 POWERII 
12x40 Carl Zeiss. Like new ........ . .. ... ............ $200.00 
t6x40 French. No case. used . . . . . . . . . . . . . . . • . . . . . . . . 125.00 
16x45 Frenc:h Monte Carlo. New . . . . . . . . . . . . . . . . . . . . . . 135. 00 
12x38 Frenc:h Monte Carlo. New . . . . . . . . . . . . . . . . . . . . . . 100.00 
10x32 French Monte Carlo. New . . . . . . . . . . . . . . . . . . . . . . 79.00 
10x50 German Dlenstglass. used. . . . . . . . . . . . . . . . . . . . . . 140.00 

8x30 French Monte Carlo. New . . . . . . . . . . . . . . . . . . . . . . 62.00 
8x25 French Monte Carlo. New . . . . . . . . . . . . . . . . . . . . . . 57.00 
8x25 French Monte Carlo. Used. . . . . . . . . . . . . . . . . . . . . . 45.00 
8x24 Busch. LI!Jhtwelght. Used . . . . . . . . . . . . . . . . . . . . . . 65.00 
7x50 German Dtcnstglass. Used. . . . . . . . . . . . . . . . . . . . . . 130.00 
8x30 Carl Zeiss. Used. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90.00 
8x30 Carl Zeiss. Used . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 75.00 
6x30 Universal. Navy. Llr;htwelght. Used.. .. ........ . . 38.50 
6x25 Ross. London. used. . . . . . . . . . . . . . . . . . . . . . . . . . . 60.00 
6x30 Heesch. Used . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55.00 
6x24 USN. Turner Reich. Lightweight. used . . . . . . . . . . . . 60.00 
5x40 Nat' I. Field Class. Coated Optics. New . . . . . . . . . . . 29.75 
4x50 Super Eye Field Class. No Case. New. . . . . . . . . . . . 15.00 
4X40 Fee & 5temwedel Field Glass. New . . . . . . . . . . . . . . . 20.00 
5x40 Fee & 5temwedel Field Glass. New . . . . . . . . . . . . . . . 22.00 
4x40 Wollensack Field Class. New . . . . . . . . . . . . . . . . . . . 16.25 
3x30 Fee & Stemwedel Field Glass. New . . . . . . . . . . . . . . 4.25 

10x, 20x, 30x. 40x Variable Telescope. New . . . . . . . . . . . . 42.50 
Add 2 0 o/i For Fe de ral F..xdse Tax. Carrying case and 
straps lncludE'd. Supply limited. Give second choicE'. 

MONEY BACK GUARANTEE! l'se for 20 days a t our r islt and 
expense. If not fully sati sfied, r eturn for full r efund or your money. 
ORDER TODAY! Send $2.00 deposit and we will ship ('.O. D. for 
bala nce. Cash orders sent postpaid. 

UNITED PRODUCTS CO. 
7941 s. Halsted Dept. ARF-116 Chlcaeo 20. 111. 

(Reference Dun & Bradstreet) 

Say You Saw 
It In Popular Science 

.. 
for Today's-and Tomorrow's 

Better Opportunities 
demand for trained photographers in 

advertising, industry, science, publishing. N. Y. I . ·s suc
cess-pro\"ed home study training Qualifies you. Previous ex

perience unnecessar y. Details FREE I Also resident courses. 
lEW YDRK lllnTUTE DF PHOTOGRAPHY Dept. 5 11 West 33 lt. lew Yerll 1, II. y. 

The most complete handbook on 
the subject ever published; with 
e\·ery step in identltkatlon and 
ana lysis clearly explained and 
illustra ted in full color. 

IDENTIFICATION AND QUALITATIVE CHEMICAL ANALYSIS 
OF MINERALS-By Orsino C. Smith, A. B., A. M. 

At last, all the facts about all minerals between the covers 
of one great boo!< ! More than 2,000 minerals listed and 
classified by specific gravity and h ardness. Hundreds of 
beautiful, full-color photographs and illustrations. Com
plete directions for determining any known mineral from 
its physical propcrties·- index of refraction, color, streak 
lustre, cleavage, fracture, fusibility, etc.-an or- $6 so' 
ganlzed for Instant practical use. • 

~~~~~~~~~~~~-~~~~~~--, 
2SO Fourth Avenue, New York 3, N.Y. GREAT BOOK FREE r 

I Pleas e send me a copy of " Identltlca. 
tlon and Qualitative Chemical Analysis of Minerals". Within 10 I 

I days , I will either return the book or send you $6.:50 Plus a few 
cents PostaJ:"e. I 

1

1 

Name .•• .•.•••••••••.••••••••••••••••••••••••••••••• . I 
Address .•.•• ••••••••••• o o •••• o ••• 0 ••• o 0 • o o o • 0 0 0 •••• 0 • • 

I CitY ... .....••.. o • • • o •• ••• • o Zone. . . . State .•.•.. .. 0 • J ______________ _P-2£~·~!1:..~4.!.. . 
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....-U ~~ Banner hal always 
T' been right theTe with the 

·newest and best in fireworks. Now we 
offer you .sensational new creations you never 

heard oC before. Thrills galore. You'll be the envy or 
your friends and neighbors when you start celebrating with 

BANNER FIREWORKS ••• always rock bottom in price. 

BIG SPECIAL DEAL- ONLY $495 
Big giant assortment of over 150 pieces including .Salutes, Roman 

Candles, Sky Screamers, Chinese Firecrackers, Sparklers, Vesuvius 
Fountains, Aerial Bombs and many others .•• regular $10.05, 

retail value for only $4. 95. Rusb your order. Supply limited. 
Catalog FREE. 

BANNER FIREWORKS MFG. CO., INC., DEPT. 246 
446 Capistrano Toledo OhiO 

REPAIR ELECTRICAL APPLIANCES, 
SEWING MACHINES, MOTORS, BICYCLES, LAWN MOWERS, ETC. 

Start on $20.00 and common tools! Earn up to $6.00 an hour I 
Build low cost eQuipment. Learn from illus- $5 50 Fre~ 
tra ted instruction course. On IY .... .. .. .. .. . .. ..... .. .. • D eta1l1 
REPAIRMAN'S SERVICE, 222 4th Ave., Janesville, Wis. 

HORSE MASTERYI 
ARNE HOBBY-A GREAT VOCAnONI 

LOVERS ASSOCIATION 
T ARIANA, CAUFORNI.A 

A gold mine of parts for repairmen, amateurs, and expert
mentors ... sockets, condensers. resistors, transformers, 
cons, hardware, wire, etc. , etc. An outstanding b argain 
in usable parts! Send $2.00 cash, check or M. 0. today l 
(Pay small express charges on receipt.) 

ELECTRONIC PARTS I Dept. 622 W. Randolph 
1 nCo St., icago 6, Ill. 

BATTERIES ~i~!~n!!it~~u~~e;'!~te~i~~~ 
Everythmg n eeded supphed. 

Complete copyrighted course, tool list, etc., only $10.00. 
BATTERY LABORATORY SCHOOL, Dept. C, Minneapolis 13, Minn. 

~ 
FUN! MAKE MONEY! Cash In on your sense 

humor at HOME- BY MAIL. No exper ience needed 
s tart. Wri te today FOU FREE TRIAL LESSON and 

full par·tlculars . 
MooN Cartoon Dept. Fall Wis. 

Amaztng rubber mold-making outfit makes per
fect fteztble molda or plaques, aah trays . book· 
ends, etc. Molds coat 6c to 2l5c each. Each m old 
ma.kea hundreds of novelties and gifts to aell for 
11.00 apiece and more! No experience neces · 
aary. Everything furnished. Quick and easy. 
Start profitable business In your home-sell to 
at ore a. II: 1ft shops. friends . reaona, road atanda 
bY mall. Full or spare time. Write for complete 
FREE details an<! eas)1 Instructions. 
SO-LO WORKS, INC •• Dept. U-801. Lovea.nd.Ohio 
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P lastics is one of the fastest 
growing industries-offering you 
unusual opportunities for an in
teresting, successful career and 
secu rity in the years ahead. 
Trained men, with plastics know
how will fill the important, well 
paying positions. YOU can be one 
o f them. Mail the coupon below 
for a big, colorful, free catalog 
o n Plastics and complete details 

about Plastics I nstitute, l.mer
ica· s oldest and largest plastics 
school. Resident School located in 
beautiful Southern California. 
Comprehensive Home Training 
Courses to prepare you in you r 
spare time at home for a career 
in plastics. You can enroll hn
mediately! Wr ite Pl astics 
Institute, Dept. PS7-5, 
1601 S. Western Ave., LosAW\:' 
Angeles 6, Calif. ·.l>J..o~' 

LEARN BY DOING - .. ... .... .. - - -.... .. - - - ... ... -- - .. - .. .. - -- - - - - - - -fOa vrtfaANS To J!'ive you praclical experience we supply 
t"olorful plastics to make useful, attractive 
creation;;. Yo u can also make and sel l 

l"stics arti lO earn while learning. 

P la sti,cs I ndust ries Techn ic" l Ins t it u te 
Dept . PS 7 -5, 1601 s. We s tern Ave., Los Angeles 6 , Cali f . 

Moi l tn Envelope or 
paste on penny postcard 

I"LAS1'IC$ lNS'f . Gentlem<-n: Ple:•se send me the booklet "World or Plns tics" and information o" 
your Res ident School Cout·ses ( ) Home Traininr: Courses. ( ) I unde rstand 
there is abso lutely no obligation. 

h ear t Of l! unn 11 UTE in t he 
modern l aho;..,:..,()~ Angeles. Here 
J:"lve Resident ~;c~"·'s "n<f Shops , 
cllitfe;; fo r I> . 001 s tti<Jcn ts fa. 
o f indus try.t"'cttce on the fin<.>st 
metH, Also ti.Pe plastics equ;p. 

N .ame <PRINT )----- ------ ______________ -- - -- _o ccupat ion _- - ---- - -----

S treet (PRI N T ) ___ --- ------- - -- - ---_- - ---_- - ------ - -- - __ Age_ ---- - --

C i t ·y _____ _ __ _ _____ _ __ _______ ___________ Z one ______ - _state __ _ ------ -

Im portant: Please fill oul <'OUJ>On Completely. lC VNeran, please check. ( ) If :rH:O:l\:f:E:T:R:A:I:N:I~:~:~:a:d:<J:u:":''l:e:r:s:r:o:t~J in Armed Set-vices now, J>lease Cl\eC'k. ( ) - -!. __________________________ _ 

STUDY AT HOME Cor PERSONAL SUCCESS and 
LARGER EARNINGS . 38 years e>q>ert Instruction 
-over 108.000 students enrolled . LL.B. Degree 
awarded. All texts furnished . Easy payments. Send 
for FREE BOOK-"Law and Executive Guidance" 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 77·5, 646 N . Michigan Ave., Chicago 11,111. 

LEARN MEAT 

The steady, dependable trade of Meat Cutting taught easily, 
quickly by improved HOME METHOD. National School, 
established over 25 years, has organized its famous " Learn 
Bv Doing" Classroom, Cutting room and Retail Market 
training system into sound, practical HOME STUDY form. 

Now, by the miracle of this EXTENSION TRAINING 
you can prepare in Your Spare Time At Home, for a better 
job, bigger responsibilities or success and security in a store 
of your own. Remember, PEOPLE MUST EAT! 

Buying, cutting, percentage, pricing, advertising, selling
a complete meat education. For beginner or men with ex-

.. , he .. • •ofuoblc coin in your pocket aow. 
ere Me4e .. ct. '"' fro• ,..; .... of ol4 c•i~tt. Know whet coiftt ore t.rittti.., 
to4ey's hfe" .,ic ... HeftMft'l C.in lade• ltrinst yov tiM letnt ewthBtic ,.,.,.,.. -
tiM. Suttscri .. Mw. $l • '"'· Send 2Sc Nr trial iuue. Mo,.ey refunftd if ,... 
Mtitfle4. HAN SAN'S COIN SHOP-U26 Mel•, Kon .. , City 6, M•· 

TTIN 
EASILY-QUICKLY 
At Home-In Spare Time 

perience. Thousands of successful graduates. Send coupon 
for FREE Bulletin NOW! 
NIAlL THIS COUPON TODAY FOR FREE BULLETIN r--------------------, 
J National School of Meat Cutting Dept. OS4, Toledo 4, Ohio 1 
I Send me your FREE Bulletin on Meat CUtting and Meat Me r- I 

cha nd ls lng. No o bligation, No Salesman will ca ll . 

I I 1 N ame. o o o. o. o .... o o . o •••••• • o o o o o o o o o o o o o o o o o o o o .. o . .. o 1 
I Street o o o • o • o o •• o o • o o o • o • o • o o •• o o • • • ••••••• • • • • • o • • • • I 
I Ctey •••••••••...• • .• 0 0 o o • 0 • 0 0 0 • • • 0 State .. .. ... . ... o • • • I 
~--------------------~ MAY 
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Prepare now for a permanent future, md·epend
OME t>nce and secunty with a business of your awn. 

Our practical. easy ·to-learn home course reaches 
In your you. durmg your spare rime, how to repa ir wash· 
SPARE in!! machines. vacuum cleaners, electric ranjtt>S. 
TIME lamps. motors, irons, etc., and do house wirinft. 

OPEN YOUR OWN SHOP 
Have a Secure Future 

For the man who is handy with tools, and likes ro 
work with his hands as well as h is head , tlfere IS 

~.-..."'--a WIDE OPEN OPPORTUNITY today, in 

WRITE 
TODAY 

for 
FREE 

lOOK 

this great growing' field. If you own your own 
shop you can depend on making more money in 
good times . . . and not losing your job in a 
depression . You can start a business of your own 
in your garage or basement with $20,00 worth of 
tools. One good repair job can pay for the cost of 
rhe entire course. Write today for further infor
mat ion. without obligation. 

- - - - - - - - - - - - - -- - --• • 

I PACIFIC TRAINING SCHOOL I 
J 7217 So. Broadway, Dept. 5·105, Los Angeles 3, Calif. 1 
I Dear Sirs : Please send me, without obligation, your free I 

catalog and free details. 
I I I Name ..• •••• •••••••••••••••••••••••••••••• • • • • • • • • • 1 
I Address .. . • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • I 

L
l City . . . . . . . . . . . . . . . • • . • . . • .. . . . • State . . • • ••.• . .. . .. . • Jl --------------------
Make Your Decision lor a 
BETTER JOB OR A 
BUSINESS OF YOUR OWN 
A I M high-pick one of these big fields. May never again be 

such opportunities to get in on ground floor and· go up 
fast. R EFRIGERATION & AIR CONDITIONING growing 
fast-frozen foods. commerc ial installations. many ot her de
l"elopments. I•;LECTRICITY & IXDUSTRIAL ELECTRONI CS 
offers good pay to trained men. BODY & FENDEU. RE
BUILDI:"JG urlnging many big money. AUTO MECHANICS 
In demand. DI ESEL a rapidly expanding field. Pick one of 
these fields now- for men who ACT FAST t hings can happen 
fast. <:"ONSHLTATION AND PLACEMEKT SERVICE whether 
you a re Interested In worthwhile job or setting up your own 
business. YOU CA:"J START TRAINI:-JG AT HOME IN 
SPARE TIME AXD THEN COME TO BIG TRAINING 
SHOPS LATER. A rew short weeks can make all the d if -

felence. VETERAi~S ENROLLED 
UNDER "G. I.'" BILL. COM· 
MERCIAL TRADES I NSTITUTE, a 
nationally known school, only ci
vilian school selected by Army to 
train service men for refrigeration. 
FACTS FREE. MAIL COUPON 
TODAY. NO OBLIGATION. 

Fill Out, Cut Out, Mail Today 
COMMERCIAL TRADES INSTITUTE, Dept. ElS 
1400 w. Creenleat, Chicago 28, 111. 
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Send FREE Illus trated Brochures and other lntonnatlon about 
the field I have checked below. 
0 Refrigeration and Air Conditioning 0 Auto Mechanics 
0 Electrtclty & Industrial Electronics 0 Diesel 

0 Body & Fender Rebuilding 

Name . ........... . ... .. ... .. . • • • •• • • • • • • • • • • • • • • • • • • 

Address •• ••••••••••••••••••••••••••• • •••••••• • • • • • • 

City ••••. 4 .. . . .... . ... . .... .. ... . . . State .. •• •• • • ••••• 
0 Veteran 0 Non-Veteran 

POPULAR 
SCIENCE 

Speciallze 1n Electronics, Radio, Electricity, Refrigeration, 
· Heating and Air Conditioning, or Welding 

Prepare in six or twelve months for position as Technician, 
or in three years secure your B.S. Degree in ELECTRICAL 
ENGINEERING with a Machinery or Electronics MaJor. 

Write for booklet, " Career Building." 

-, .., --M I L W A U K £ £..,. • r 

sc-=:~ 
Dept. PS·547 North Broadway and E. State, Milwaukee, Wis. 

INDIANA TECHNICAL COLLEGE 
B.S. degree in 27 mos. Aeronautical, Chemical, Civil, Electri
cal. Mechanical and Radio Engineering. 2-yr. diploma. Air 
Conditioning. Refrigeration. GI approved. Low rate. Earn board 
Dem11nd for grads. Enter June, Sept., Dec., March. Catalogue: 
657 E. Washington Blvd., Ft. Wayne 2, Ind. 

STAMMER? 
Thh new 128-page book. "Stammering, Ita Cause 
and Correction," describes the Bogue Unit Method 
for scientific correction of stammering and atut
tering- succeasrul for 46 years. Benj. N. Bogue, 
Dept. 1897, Circle Tower, Indianapolis 4, Ind. 

MASTER MACHINIST • MECHANICAL DRAFTING 
TOOL-DIE DESIGNING • TOOL ENGINEERING 

Days, Evenings • Approved for Vet.ran Training • Bulletin on Re,ueet 
ALLIED SCHOOL 0.. MECHANICAL TRADES, INC. 
44 ALLIED BLDG.. 1338 80. MICHIGAN, CHICAGO S. ILL. 

THE GEM MAKER 
Amateurs or profeaatonala •• • bobbnata or Jewelen 
. . . Polish your own gema with a B&I Gem Maker. 
You will tlnd thla a proiltable adventure. All neces
sary lapidary .equipment Ia furnlahed. including a 
· super·chareed diamond blade for aawinr. and all 

w)leela for grtndine. ahapine .and polish· 
ing. also complete instructions. The com· 
plete equipment as shown. le11 motor and 

belt. for only $29.50. f.o. b .. Burlington, 
Wia. Write today for information and ltt· 
erature on the Gem Ma.ker and aecellorlea. a• I M FG.CO., Dept. M,Burllalt1on, Wis. 

STORAGE TANKS 
Airplane Oxygen tanks; non-rusting, stainless steel, (used). 
Good condition. Tested for 400 lbs. safe pressure. 9 gallons 
capacity, 12x24 inches, weighs 16 Jbs., both ends tapped 3/s ,. 
stand.ard pipe thread, $4 .98. 24x6 inch, 2 1/ 4 gal. size $2 .98. 
Ideal for compressed air, any liquids, bottled gas, house trail
ers, buoys, floating rafts and other uses. Limited quantity . . 
Order now. No COD orders, send money orders or cashiers 
checks for faster delivery. 

MIDWEST BUY ANYTHING CO. ~!!!~~~;~ :,:;: 
EYE-GLASSES by MAIL NEW 
SendNoMoneyl LOW 

• 

PRICES 

Do Whoa Oahers Now Do
Wear a Form Flttlna 

MILLER Tru .. 
which pro'ridea Datura! free
dom aail comfort in workin«• 
walkin,, playinfj. hone back 
riding, daueiag, awimming or 
eleepiDIJ. You juet "cannot af. 
ford to be without thie protee
tioD aad couvemeDce. 
Wear two weeks thea coa· 
eult your thyeiciall before de
cidiJas to eep it. 
Write me today for FREE 

cleeaiptive circalar. Seat iD plaiD, aealed euvelope. 

rRED B. MILLER Maaalactue~ 
Dept. P.S. Hagastowa, Mu7laa._ 

CopynglltL'd material 
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Be A MASTER PLUMBER 
Earn$J5To$50ADay 

DON'J fNVY 1Hf P1UM8fR.;_If ONI 
Every akllled workman will tell J'OU tbat Plumber& have tbe beat of lt. 
WINTER and SUIQIER the Plumber Ia buaJ' at top wacea. No akllled 
Plumber Ia ever out of a Job-compare hla opportunities wltb &DJ' 
trade, plus the opportunities of havlnJr your own ahop. 
We teach you Plwnbtnc with TOOLS Cnot books) under Licensed 
.Master PLUMBERS In one of the ftnest equipped schools In America. 
We make you a Plumber. every branch Ia taua'ht thorouchly-Leacl 
Work- Blueprint for plan readlnll' - a ll other trlcka. 

LEARN IN 30 WEEKS WIT::~lRff.fXlOUS 
If you like to work with tools you owe It to yourself to lnvestl~tate. 
No need to ever work as an apprentice. Get free bulletin. Write nowl 
G .I. APPROVED. Our 24th year. 

UNIVERSAL PLUMBING SCHOOL 
ete HOLMES STR.IED UJISAS CITY, MO. 

PRACTICAL RISIDINr JRAINING IN 
HOUSE AND COMMERCIAL WIRING e MOTOR REPAm 

AND REWINDING e ELECTRIC REFRIGERATION, 
COMMERCIAL AND DOMESTIC. 

Approved tor Veterans Training 

PENNSYLVANIA INSTITUTE :~E~~~~~~~ 

*1 .~t " 
Kimball Hall Bide •• 25 E. Jackson, Chicago 4, Studio 1365 

STAY HOME AND MAKE MONEY! 
-Men! Women! Get Into profl.table, uncrowded profession you 
can operate from your home or small office after short home 
training course. No capital required. No goods to buy. No age 
limit. Others earn $50.00 to $100.00 per week making famous 
Stephenson corrective foot devices to order. Foot sufferers every
where pay gladly for relief. Send today for FREE BOOKLET. 
STEPHENSON METHOD, Estlbllsbed 1894, 35·62 Chatham Sl, Bostan, Mass. 

DISE 

GOV'T SURPLUS. A precision instrument. Easy 
turn of crank produces CLEAR, FULL SIREN 
TONE. Can be heard for great distance. I deal 

...-- for Boats. Autos. Schools, SI>Ortlng Events, etc. 
Otmcnslons 7" x 8" x 5". \Vt. 41h lbs. Prl_ce 

Includes shoulder strap and waterproof cover. SEND 
NO MONEY. Just name and address. We'll ship C.O.D. 

for $3.9S Jllus pOStage. or send money In advance. we'll 
ship prepaid. Canadian /rice S4.SO, ILLINOIS MERCHAN• 

MART, Dept, 401·A, 122 Loyola -Ave., Chlca&o 26, Ill. 

2000• F controlled beat quickly, easily de· 
stroys seeds, roots, brush, polson Ivy, wild 
morning glory. Canada thistle , other UD· 
wanted growths. Many uses: splitting rocks, 
burning stumps, sterilizing poultry houses. 
Burns kerosene. Does the work or 4 men. 
Safe. easy to use. 10 day trial. Satisfaction 

guaranteed. Free catalog. 
HAUCK MFG. CO. 

122 Tenth St., Brooklyn 15, N.Y. 

• 

ELECTRICIANS! RADIO MEN! 

HER E • S one of the gre.ates t 
"'g e t a cquainted" offer s ever 
made. This new book of 150 selected E n· 
Electrical Shop Prints and Wiring Dia- B .W. COOK • l r . 
grams i s YOURS- absolutely FREE. 5 to 1 Satisfaction 

GUARANTEE This book is' chuckfull' of valuable chart!$, 
d iagrams, wiring methods and instructions 
for reading and using wiring shop J)rints. I personally guo.r· 
AU the shop prints are full size sw X n• =~jeo~W'c;~ir~: 
with full explanatory information. Here's thedateyou receive 
all h t d th• fr b k: t hese books t hnt you ave 0 0 to get 18 ee 00 • t'; ,., mu 6 t hn\·e 

150 Dl·agram Book Free """'"dst!mestbeir 

FOR MERELY EXAMINING ~tr~u~d~~:£i'~!~l 
COYNE'S NEW 7 Volume SetL.--ro_u_pa-id_. _ ..... 

To get your FREE copy of this Shop Prlnt Book, all you ~ave'to do Is 
to let me send yon m y complete new 7 volume set of electrical books
COYNE APPLIED PRACTICAL ELECTRICITY for 7 days' FREE 
examination. H ere's a set of books written for the "beginner" or "old
timer" in electrical work who is anxious t o tr,et ahead. 

This 7 volume set contains thousands of 'show bow" methods and 
pbotos-tbe latest information in "easy-to-understand language • ., 
Electricity from •• A" to "Z" presented in new, practical, modern 
methods of explanation. A leader in electricity today must "know his 
stuff." To succeed from now on you muatkoow many branches. 

SEND No MONEY Youhavetoseethisnew7volume 
set to really appreciate how much 

it can mean to you an"d your future. l'llsend7,0U the complete 
set of 7volumes (pictured below) at my risk, postpaid for7 days ' F~EE 
E xamination. I'll also sendJ:ou the New Coyne Book of I50 Shop Pnnts 
and Motor Diagrams as my FREE szift to you TO KEEP REGARDLESS 
OF WHETHER OR N OT YOU D'ECIDE TO KEEP THE 7 VOLUME 
SET COYNE PRACTICAL APPLIED ELECTRICITY. . 

~~ Coupon is Not an Order 
Just a Request to See the Books FREE 
YOU ARE NOT BUYING THE 7 VOLUME SET 
WHEN YOU SEND THIS COUPON. You are 
m erely asking to see the books free for 7 days. 
Tbe coupon only becomes an order if you deCide 
to keep the 7 volume set after 7·Day Free Exam• 

nation. OFFER IS LIMITE D- Don't delay! 
II in and Mail F REE BOOK Coupon Now! 

B. W. Cooke. Dir., COYNE ELECTRICAL SCHOOL, Dept. 57-RS II 
5 00 S. PAULINA ST •• CHICAGO 12 , ILLINOIS 

Send me tbe NEW 7 Volume COYNE APPLIED PRACTICAL I 
ELECTRICITY. Also send tbe Bound Volume of 150 Shop Prints 
and Diagrams which I am to keep FREE wbetlter I .keep the 
7 Book Set or not. I'll either r eturn the 7 Book Set in 7 days and 
owe you nothing or pay S3 within 7 days and $3.00 a month until $21 

I 
is paid, or1'11 send the casb price of $19.75. You also include FREE 
one full year of Consultation service and technical bulletins. 

I N AJifiL------------------------ -- A ge. ______ l 
I I I ADDRES:S.-----------·--·------------~---'7--------·---- I 
1 TOWN-------:-----------_zone. __ _sTATE ___ :---------· I 
D Check here 1f you want to _pay postman cash prtce of $19.75 I I (you save $1.25) delivered. Same 7 day e;~:amination privilege l 
~-----~~=~= G~~~-----~ 

MAY 
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RHEUMATISM YIELDS 
TO .. DRUGLESS METHOD 

OF TREATMENT 
Excelsior Springs, Mo., March 30-So success

ful has a comparatively new, drugless method 
proven for treating rheumatism 'and arthritis 
that an amazing new book will be sent free 
to any reader of this magazine who will write 
for it. 

This book entitled, "Rheumatism," fully ex
plains why drugs and medicines give only 
temporary relief and fail to remove the causes 
of the trouble. 

The Ball Clinic, Excelsior Springs, Mo., has 
perfected a system of drugless treatment for 
rheumatism and arthritis combined with the 
world famous mineral waters and baths. This 
new, method of treatment is fully described 
in the book and tells how it may be possible for 
you to find freedom from rheumatism. 

You incur no obligation in sending for this 
instructive book. It may be the means of sav-

. ing you years of untold misery. For writing 
promptly, the ·company will also include a 
free copy -of the book entitled~ "Good Health, 
Life's Greatest Blessing." Address your letter 
to T4e Ball Clinic, Dept. 36, Excelsior Springs, 
Mo., but be sure to write today. 

BECOME A MANUFACTURER'S AGENT 
Be your own boss and earn b ig profits with little or no capital 
Investment . Send today ror the VIMAR PLAN which provides you 
In detail with soundly-tested methods on how to become a repre
sentative for prominent manufacturers, Learn how to contact con
cerns, select products and build a successful business for yourself. 
e2.00 postpaid. 

VIMAR CO. 210 LOEB ARCADE..r. Dept. A·21 
MINNEAPOLIS 41:, MINN. 

Lafayeue-world'e 4rJe1t n4io· ~' 
hoUJe-ptelellCS the wodcl't llft8tell ndlo 
catalos. t:U value-packed paJH. Onr 
10,000 itema. EftfYthins baqdlomely iU
trated-f\llly ~ribed-eCooom, priced. 
Smtlfor l'RBB ro,1 AT ONCB, . 

LAFAYETTE 10 
100 SIXTH AVE., NEW YORK 13 

110 fesleral St., Boston 10 • 24 Central Avt., NeWirk 2, N;·J. 

fiAPAYiniiAiiO. o;";:-te"E.7':iooswh A'v;;u~ N":'"v ?i37' N-:' Y' 
I RUSH ."" l..llfi/111111 CIIIIIIIIDIIDI 

INa-e •••••.••••••• ••••••••••••••••••••••••••••••••••••••••••• 
I i A•dreaa .•••••••••••••••••••••••••••••••••••••• •JOO •••••••••••••• 

1 CltJ .••••••• • ••• • ••.••• • Zone ...••. ltate ...................... •• l 

MAIL 
COUPON 

NOW 
.._ __ ....._ __ ....._ _______ ........ ~----

POPULAR 
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BABY 

SHOOTING 
GALLERY 

COIN OPERATED 
Great fun maker for 
Rumpus Room or Club. 
Makes money too! Ten 
shots for 1 coin ( lc or 
5c). Realistic army 
type pistol shoots steel 
balls, one each time 
trigger is pulled. Ten 
targets to shoot for. 

Scoring device at top registers all hits. Harmless. All action 
enclosed. Entirely mechanical. Sporty wood and metal cabinet, glass 
top. Lock and keys protect cash box. Fits any counter or bar . . • 
overall size 31 x 11 ln. Ht. 16 ln. Guara~ed to satisfy or money 
refun<!ed. Send $20.00 deposit, balance C.O.D. plus Express $9S OO 
charges. Wt. 40lbs. Immediate delivery. Specify lc or 5c, Each, • 

AMAZING NEW TRAP ~:l~~~~ 
CAN•T HARM CHILDREN. PETS. BIRDS, POULTRY 
It's amazing how the new HAY AHART catches rats, rabbits, squirrels 
and other animais,yet it's harmless to children and 
pets. Simple to set, 
rustproof. No springs! 
No jaws I Animal walks 
in to get bait, and the 
doors close! Send 
postal for free booklet. 

HAY AHART. 
476 Water Street 
Onl.nlng, N.Y. MODEL No. 3 

for farms and estates 

BUILD THIS CONCRETE BLOCK MACHINE 
Sell blocks: or bulld your home. garage, 

bam, or filllnlt station at 1 I 3 coat by mak
illlr and laying your own blocks. 

This slmfle machine which you can build 
yourself a a coat of alii (excluding 
motor) will make a block In 30 seconds 
usinlf only one form. Mass production can 
be achieved by a new simple method of re
movlnlt blocks which allows two to four 
forms to one vibrator. Power driven con
crete mixer plana also. Send dime for de
tails and "How to Make and Lay Blocks" 
folder . 

U·BUILD·IT SERVICE 
Dept. 4·A, 206 West Wilder st., Tampa 3, Florida 

C-THRU-MIRR.ORS 
SEE THRU ONE SIDE 

Mirror on other side. Leisurely watch others at close range who lm
a.,.lne themselves unseen. Loads of fun, Lasts a lifetime. 3" x 4" or 
2" X 6" sizes only. $2.95 postpaid. No. c.o.D. One day shipment. 
Bealer Enterprises. Dept. 10-E, North Hollywood, Calif. 

COSTS LESS THAN GAS 
More Power, Cleaner Motor. 
Mail card for data on $17.50 
Water- injecting Carburetor. - . 

OCTA-GANE 
2425 E. 57TH ST.• LOS ANGELES 11,CAL 

Sea Sllells • Pin Backs • Ear Screws • Screw E:YII 
Plutle Diaes • Ear Clips • Floral Stones • Jump Rines 

. Chains • Clasps • Wire • Boxes • Bracelets • Plrts 
Bow Knots • Catches • Plexialas • Cements • Dyes 

W W 11 E F 0 I FIt EE C A 1 A 1 0 G U E • DE P r. E 

' PHILADELPHIA BADGE CD.1007 Fllberl Sl . Phila 7. Pa 
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LEARN QUICKLY AND THOROUGHLY 

LATEST, MOST ADVANCED METHODS 

L~arn El~ctricity Fast . .. at nation's largest exclusive electrical 
school . .. in o nly 19 weeks! Learn Electricity Right .. . topfJight 
instr uctors help you learn easily, quickly, thoroughly ... 
on-the-job, up-to-the-minute methods of training. Qualify yourself 
for Construction and Industrial Maintenance ... Operation, 
Maintenance and Repair of AC and DC Motors, Generators, 
Controls, other Power Equipment ... House and Factory Wir
ing ... Armature and Motor Rebuilding. Entire building-4 
fJoo rs devoted exclusively to this one course. Individual atten
tion to students. Living quarters arranged for if desired. 

Pay alter you graduate . .. Lack of money need not hold you 
back. We will finance your rraining. Pay later in small monthly 
payments. 

MICHIGAN TECHNICAL INSTITUTE 
D~pt. P$-5 2281 V(. Fort St., Detroit 16, Mtth. 

APPIO..YIO lOR :.lltAINING VNDia OIYafL& 

. 
ON IODAYI 

~----...----------
1 MICHIGAN TECHNICAL INSTITUTE Dept. PS..5 

I 
I 

2281 W. Fort St., Detroit 16, Michigan 

0 Send me catalog and complete informa tion. 

0 I a m a Gl. Send special information. 

N AME ·-· ... ~-- .... 0.- .... .._ ....... ,. ............................ _ _. ···----
ADDRESS ............................. ._ ................... ··-·····-····-···-

CITY··········- ··--·-········ ....................................... STATE ... ..._ ____ _ 

WANT $1,756 to $3,021 A YEAR? 
RAILWAY 

POSTAL 
CLERKS 

City and Rural Carriers-Postoffice Clerks
Inspectors-Accountants-Clerks at Washington 

-Many other Government Jobs 

NORTHWESTERN Gl APPROVED 
VOCATIONAL INSTITUTE 

TRAVEL FOR 11UNCLE SAM11 

Prepare Now for Many Coming Examinations 
Veterans Get Special Preference 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • 
: FRANKLIN INSTITUTE, Dept. HBO, Rochester 4, N. Y • • • 
: Sirs: Rush to me, without charge, copy of 32-page 5 book. ··How to get a U. S. Government J ob," list of 
: p ositions, and full particulars telling how to prepare 
: for them . 
• • • • 
:: ~ (!~~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •• •••••••••••••••••••••••••••••••••••. 

• • • • : Address ...................................................................... V et 1 ........... . 

STUDY in 
S(;ENJ(; 

MINNESOTA 

MEN and WOMEN Earn Big Pay 
Learn the NORTHWESTERN way! Train under the skilled and highly qualified NORTHWESTERN instructors. Study in 
the nation 's beautiful, resort capitol! Scenic Minnesota's 10,000 lakes await you. Sports and recreations the year round! 
Fishing. boating. swimming in the summer. Skating, skiing, snow-shoeing and hunting in the winter. Train in this restful 
atmosphere the NORTHWESTERN way. Excellent opportunities in the BIG PAY fields of 

• Radio Maintenance • FM • Radio Communications • Industrial Electronics 
Practical Cour- of Instruction In Television, lncludlnc Receiver & Trans mitter Laboratory Training. 
Day or night classes. New classes start every thirty days. Don't miss this opportunity. Study in vacation land! It's up 
to you. Don't delay! Write for the interesting free facts, t odayll 

NORTHWESTERN VOCATIONAL INSTITUTE DEPT. PS 5 
745 CRAND AVE. 

ST. PAUL 5, MINN. 

MAY 5 
1U74 
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WOMEN or 
CHILDIUN 

POSTPAID 
We PayTcnc 

First time at anywhere near this low price! Au· 
thentlc replica of romantic western saddle. Hand· 
somrly formed from solid Sterling Silwer by u
pert silver craftsmen. Massive style for men, daln· 

- ty style for women and children. A 1Ift of dis· 
- -,. t inction. A pleasure to wear. Sent on approval. 

SEND NO MONEY! ~~st a:~p ~::l 
with your name and address. Pay postman only 
$4.95 plus few cents postage on arrival; or send 
cash and we pay postage. Wear this sensational 
ring for 10 dan. If not delighted, return for full 
refund. Specify for MAN, WOMAN or CHILD and 
RING SIZE. Use cut·out band to determlat size. 

RRIZOHH CRAFTSmEn ROOM •tHJA 
1904 FARNAM 

OMAHA 2, NEBR. 

How to Start 
YOUR OWN BUSINESS 

Make Flexible Molds, 
Composldon Floorin8 

. NO EXPERIENCE-UNLIMITED MARKET 
Start your own business at home in your spare t ime. Tre

mendous money-making opportunities for both men and women. 

FLEXIBLE MOLDS 
Make your own FLEXIBLE MOLDS. Cast novelties, statuary, 

desk sets, book ends, etc. Hundreds of casts made from single 
mold. Large size mold costs but a few cents. No experience nec
essary. Steady year- round demand. 

COMPOSITION FLOORING 
Make floors that last a lifetime with amazing COMPOSITION 

FLOORING I New discovery now enables you to lay artistic 
floors, in beautiful patterns In most colors and shades. Can be 
laid over wood, concrete, brick , steel, etc. This composition 
ftooring of'lers unlimited money-making possibilities. 

Free Catalog! 
For FREE informa tion about these and man7 other profitable 

lnulness opportunities, WRITE TODAY! 

BING PRODUCTS 
Dept. B-19, 88 Broad Street Boston 10, Mass. 
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HAVE YOU AN WRITING'· 
APTITUDE FOR 

Storycrafters Guild determines your writing 
potentialities with a FREE APTITUDE TEST, then 
teaches you fundamentals of ALL creative writing. 
You study current material editors have bought 
and published. You learn how to write Stories, 
Articles, Radio ,Motion-Picture, Novels,' ' Fillers" ; 
specialty writing of all kinds under personal di· 
rection of Frederick Palmer. EARN WHILE YOU 
lEARN through Storycrafters G uild Manuscript 
Sales Service. Send for FREE APTITUDE TEST today! ·-----------------1 STORYCRAFTERS GUILD, Dept. 34 I 1 5617 Hollywood Blvd., Hollywood 28, Calif. 1 
1 Send FREE · APTITUDE TEST and details of I 
I 

Home-Study Course in Creative Writing. 
Mr. Mrs. Min I 

I Address . I 
I City State I ,_ ______________ _ 

POPULAR 
SCIENC E 

Better Built 
Lower Prices 

s.te Boats With 
Ful Length Spray Rals 
K eep paasengera perfectl7 
dry~ven at h igh apeeda. 
Cataloe also shows t wo new 
mode ls o f " T a ke-Along•• 
Boats. Two big factories
save you freight. 

CATALOG-Filii 
Wrtt. t or 7oor COP7. Stata ldDd of 
boet In which 7 011 are IDtereeted. 

THOMPSON BROS. 
nn Vis. ( WriU eo ) 

All metal type with a dJa.table t oeuelng 
w heel. EnJoy Indoo r. outdoor abows , sport

log events , etc. Plated draw tubes extend for 
sharp Instant foeus lnl!' o n distant objects. Lq w 

price Includes handsome Carrylnl!' Case and long 
adjustable Shoulder Stra p. SEND NO MONEY. 
Clip ad and mall. We'll ship C.O.D . ror S6.91S plus 
taX and postal!'e charges. Address: 

LUIDII MERCHUDIS£ MAlT 2217 1n7 An. Chlca1• 21, • • 

.,... tor Free List of 
LEADING BOOKS 

on Watcn Repairing, Clock 
Repairing, Engraving, In· 
dustrlal Diamonds, Aircraft 
lnJtruments, etc. Dept. 1 0 

KIDNEYS 
UST R OVE 
CESS ACIDS 

Help 15 Miles of Kidney Tubea 
Flush Out Poisonous Waste 

If you have an excess of a cids in your blood, your 11; 
miles of kidney tubes may be over-worked. These tiny fil
ters and t ubes are working day and n ight to help Nature 
rid your system of excess acids and poisonous waste. 

When disorder of kidney fu.nct ion permits poisonous 
matter to r ema in in your blood, it may cause nagging 
backache, rheumatic pains, leg pains, loss of pep and 
energy, getting up nights, swelling. puffiness under the 
eyes, headaches a nd dizziness. 

Kidneys may need help the same as bowels, so a sk your 
dr~tggist f or Doan's P ills, a stimulant diuretic, used suc
cessfully by millions f or over 60 years. Doan's give happy 
relief and will helD the 1& miles of kidney tubes flush out 
poisonous waste from your blood. Get Doan's Pilla. 

Cllpyngh'ed m tenal 



GET THE 
Sl 

If so-yon can END this needless 
waste and expense forever, with 

"RECLAIMO" 
America's Fore most Oil He-Refining 
Filter. Continuously r e-refines crankcase 
oil throug h an ingenious use of mot or 
heat while driving! 

1. Removes solids by filtration 

2 
(Removes water-fuel dilution 

• by h eat and distillation 
3. Prevents ac:id-sludgeformation FRE 
4. Maintains stable viscosity , 
5. ELIMINATES ALL OIL CHANGES I BO 

• 

CAR-TRUCK-TRACTOR and DIESEL OWNERS I 
U. S. Bu. of Stds. Bul. 86 states: "Oil Does Not W-r Out Mechllnl• 
cally"-"Recllllmo's" re-refining action has fully confirmed that 
statement. This great oil-saving feature is indeed important, BUT of 
farereaterlmportance are the savings resultingfrom"Reclalmo's" 
tremendous reduction of costly motor wear! ~In avallabl-also to 
d-lers. Complete details in FREE Book "011 Facts". Write now! 
RECLAIMO MFG. CO •• 5087 Elston Ave., Dept. 45. Chicago 30. Ill. 

NEW! 2 H.P. BIKE "SIDECAR" 
Attache• to any bike-Motor under a low as 
sidecar aeat. Carries extra passen- $19 95 
ger or 800 lb. load! Up to 40 MPH • 
100 gal, gas-plenty of power! Han-
dle bar controla-You can uaemble or build It
It's easy-We can furnish parts. 

SEND ONLY $ 1 00 
(cash or M.O.) postpaid or pay postman 

• $1.62 C.O.D. CUSA only) for complete 
scale Isometric picture blueprint& (anyone can read them) 6 page details, 
lists of parts and prices complete! 
FREE with each order-big 48 pa~ee color book giving full details 

on O\'er 100 other new Inventions such aa: 
JET ENGINES-SUN MOTORS- MIDGET MOTORCYCLES-CARS AND 
SCOOTERS - BIKE MOTORS - ELECTRIC WELDERS - REAL AIR· 
PLANES-WALKIE TALKIES. ETC. DON'T PASS UP THIS SUPER 
VALUE-YOU li1AY EARN AND SAVE HUNDREDS OF DOLLARS 
WITH THF.SF. PT.!INS ! I All fnrcllm orders SI .50 U.S. caah with order). 
MOTOR INDUSTRIES INC., Dept. PSSC-5 Kearney, Nebruka 

KUT RITE 
LAWN MOWER SHARPENER 

IT'S SAFE-QUICK-SIMPI.E 
Patented. 3 popular sizes. Retail prices: 
14" $1.40; 16" $1.50; 18" $1.60. Malllnc 
charces .zo. 
ACCURATE SHARPENER MFG. CO. 
Dept. PS2 Milwaukee 12. Wis. I 

I 

u Ul ON£·UN\t lhe "e .... 

JAOHO·PA~ 

Kt"R\NG "\0 

THISISALL ~ 
YOU WEAR'' 

No Separate Battery Pack 
No Dangling Battery Cords 

The tiny new BJ!!LTONE 
Mono-Pac is about~ size 
and weight of ol d-style 
hearing aids, yet so 
powerful you hear even 
whis pers I Get helpful 
facts about this new 
"MIRACLE" aid in valuable FREE 

book about deafness. 

JIELTONE HEARING AID CO. 
1450 W. 19th St., Dept. •PS-75, Chlca&O 8, Ill. 

• • 
a ·eltone Hearing Aid Co. 

Dept.PS·7S,l4SOW. 18th St., Chlcape.lllo 
Pleue 1end me F'REE booklet about deafneu aDd what 
ean be done to overcome it. 

Plastics Supplies I Na?M,...._ __________ _ 

Everything in plastics-Lucite, Plexiglas, Dyes, Rods, 
Sheets. Lowest prices. Send 3c stamp with name, ad
dress and this ad for catalog. 

PLASTICS MFQ. A SUPPLY CORP, 

I I Addrus J 
• Town _____________ ..zon.e .. ___ state .. -------·- • 

Dept. 5·5 4707 Euclid Ave. Cleveland, Ohio 
....____________ - -

ARMY TARGET BALLOONS 
Oiant size balloons that Inflate to 3~2 feet In diameter. FUea 
better than a kite. Children love them. 29c each postpaid. 

HARRY FREEDMAN, Box 68, Revere 51, Mass. 

H ere' s the slide rule you' ve been wanting-an all-plCUitic pre
cision instrument! This r·ule operates smoothly and accurately 
undet· any atmospheric conditions. Precision graduations are 
not affected by weather or temper ature changes. Backed by 
the famous name Bruning, this new rule bas numerals and 
graduations of the CI scale in RE D to provide easier reading. 
A, B, CI, C, D, K, S, L and T scales provide widest possible 
range of service. Beveled edges of rule are graduated in inches 
and centimeters. Glass indicator is enclosed in a stainless s teel 
frame that holds it firmly in place -tension of slide easily 
~~sted by four screws on back of rule. Instruction manual 

· ished with each rule at no extra cost. 

• 

lnclndes sturdy lea
theret te case and 
instruction manaal. 
Price with genuine 
l e ather c a se and 
manna I, $10.60. 

N1 C. 0. D. O~lrS 

__ ..,_, 
I 

Charles Bruning Co., Inc. 1 
4710-18 Montrose Avenue, Chicago 41, Illinois 1 

Please send me (show number desired) ____ Bruning I 
10-lnch Slide Rule(s). ___ _ with leatherette case SS 25 each 1 
----_with genuine leather case $10.50 each 1 encloseS---· 1 
N arne _____ _____ ---- ---------- -- --- -- --- - . - ------- ...... : 

~ddress- ------------------·-· --~--- ------------· · · -- 1 
: City • ••• · --- ----------- .••••••. Stste.---------- · ···- 1 

-------------------------~ 
MAy 47 
1947 
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New SenstJtlontJI RADIO 

Developed by Army Radar Branch 
At last, the sensational post-war midget 
radio. known as RADARADIO. Sm all. super b· 
ly s u perior In qua li ty. Recent radar develop
m ent s make th is set unique. Enjoy your fa· 
vorlte radio broadc/lsts without disturbing 
others. Smart streamlined design. Cabinet 
made or durable . colorful plastic. Comes 
complete with earphone for Individu al re
ception. 

SEND NO MONEY-LIMITED SUPPLY 
Order today. Limited number avn llab le at 
special low pdce of only $7 .98, post paid . 
complete witb e:.rphone. SEND NO MONEY. 
UPon delivery PIIY postmnn only $7.98 plus 
postage. C . O .D. charges . Ot· send $7.98 with 
ord"r Cor pos tpaid delive ry. Retut·n In 10 
days < untampered) fo1· t·efuncl If 110 1 de· 
IIR"ht ed . RUSH orde r NOW! 

AMERICAN MERCHANDISING CO., Inc. 
12 Adams Avenue, Dept. PSR·2, Montgomery 
4, Alabama. 

FEATU RES 
Conventional sl ide 
ru le dial . US ES 
NO e lectrici ty, 
battery . tubes. 
Perfect lifetime 
111easure. G U A R • 
ANTEEO recep
t ion when used as 
di rected. Nothing 
to assem bl e
comes ready t o 
use! Order now I 

Oet in on the hlgg«.\st buildJng boom io histor)'. Pre· 
Vf'\r(' for u Jou~ ~ml vrotitahte- can•er as a biK·l)ay huilrt
lug t.radesm.an. Actual shop training under expert ln. 
struct.ors. Wl'ltc for htg free catalog today. 

M IDWEST SCHOO L OF BUILDINC TRADES 
De pt, M2S , 411 N . Cent e r Street . Bloomin g ton . 111. 

TRIGONOMETRY FORMULAS forRishtond 
Oblique Angle Triangles 

Condensed on 81/z x 11 page with durable plastic cover. Fits 
3 ring notebook. Handy reference for STUDENTS-DRAFTS
MEN. Send $1.00 today for your copy-Money Back Guarantee. 
Diamond's Service, 326 Pa. Ave., S.E., Suite 2, Washington 3, D. C. 

Mows and Trims Lawns 
In One Simple 
Easy Operation· 

11,4 Lbs~ 

Save Time 
and Labor with a 

MoNTAMOWER 
New model. New type metal handle has special 
device to adjust cutting height. Drive shaft 

now mounted on free rolling, factory lubricated, and se&led ball 
bearinrs. No tired backs or aching arms. 8'4 lbs. of · live 
precision made mechanism that ftrst pthers, then cuts smoothlY 
a clean 16"' swath through grass, dandelions, spike IIT&8I and 
weeds. · No noise or clatter. As modern and ell'iclent u )'Our 
electric razor. Cuts rt1ht up to walls, fences, trees or J)OSts: 
leaves no frln~tes to be trimmed b)' hand. Cutters are aell· 
sharpentnc. Built to last many years. Many thousr.ndl in use. 
Sold dlnlllt from factory. Costs little. Write at once tor 
IU&J'antee IDformatlon and UteratuN. 

MONTAMOWER DISTRIBUTING CO. 
831 K .. ler 81dc. GRAND RAPIDS 2, MICHIGAN 

_.8 POPULAR 
II SCIENCE 

ED? 
Get Relief This Proven Way 

WhY try to worry a.)ong· with trusses that gouge your 
fleah-preas heavily on hips and spine-enlarge opening
fail to hold rupture? You need the Clutbe. No leg-straps 
or cutting belts. Automatic adjustable pad holds at real 
opening-follows every body movement with Instant In
creased support in case of strain. Cannot slip whether at 
work or play. Light. Waterproof. Can be worn in bath. 
Send for amazing FREE book. " Advice To Ruptured. " and 
details of liberal truthful 60-day trial offer. Also endorse· 
ments from grateful users In your neighborhood. Write: 

Cluthe Sons, Dept. 14, Bloomfield, New Jersey 

Easy Self-Instruction In All 25 Branches Of 

ATHEMATICS 
Brought To You By Experts From Leading Colleges 

In tbe 4 volumes or tbe PRACTICAL MATHEMATICS LIBRARY . 
Helps you qualify for the better jobs In Industry. 1300 pages . 
600 Illustratio ns. Sent for free examination. Only $2.00 down. 
$2.00 a month; t o tal $9.80 plus posta~re. (Ca:;h price 1119.50. 
postage ' free. Money· back ~ruarantee . l 160-page 6·Place Losta· 
rlthm book Cree with ortler. National Educational Alliance, Inc., 
Dept. 805, 37 West 47th St., New York 19, N. Y. 

GET INTO CARTOONING! 
Learn cartooning rrom a professional catrtoonlst! Cre
ate original cartoons and Ideas. Send for free details 
about course. Also cartoonists' magazine. Full of les· 
sons. plans. etc. Only 25c coin postpaid. 
Hartman Studios, 2776 California Court, Lincoln 8, Nebr. 

START A BATTERY FACTORY 
-at home; the latest achievement; re-cast junk bat
teries into new. Complete instructions. We supply 
everything. Big profits! 

THE BAnERY LABORATORIES 
Dept. PS Minneapolis 13, Minn. 

Splendid oppo~tonitlee. Pre.Jl!lre In spare time. Praclll!ll! 
basic trainmg. Loog-eatabhsbed school. Send for free 
book, "Opportunitlea In Photograph,.." No obligation. 

A•erlcll Schill 11 P .. tti11JQ, 1315 S. Ml~lpt Aft., Depl 1365 c•Jcap 5,11L 

N 0 W 
CHANITE SELF-WELDING FLUX-REPAIRS all 
ELECTRIC HEATING ELEMENTS. So simple 
anyone can make repairs In your broken or 
burnt-out electrical appliances-Irons. toasters. 

,._., , ,.. .. ~~c. Guaranteed nothln~r like it . From our mines to 
your appliances. $1.00 per package. $7.50 per doz. Stick 
for m ~~r.. S2. 00 per doz. 
CHANITE SALES COMPANY, 914 South Main, fort Woath 4, Tu~ 

No More Bother Solving Problems 
100 000 problems solved instantly. Greatest mathematical 
aid' since the invention of the slide-rule. Details free. 

COLUMBIA GRAPHS, Columbia 6, Connecticut 

'~',,H.//, 
ELECTRIC HEATER ' 

S:. HOT W A TEll 
~ J.N FIVE MINUTES 
::J For baby's bnth, your wnshln5r. 1i>hnv .. 
~ lnt,r and m any other uses In· tht' home. 

c;unplng bustn~~s or on the rnrm .. 
; One Year Guarantee 

........ S~~ your local Dc:al("r or order dtre-ct .... 

'\'''\ AMBORY CORPORATION ~ 
Dept. >'S·2 Hazel Park, Michl&lln 

~~MAGIC VANISHING CARD" 
Throw It into the Air, It completely disappears; reproduce 1\ 
later from spectator's pocket. It amuses and contuses all. 
Easy to do, 25c with Amazing Catalog ot 300 Tricks. 

THE MAGICIAN 
Dept, a. 24a3 Kenslnat- AYe .. Phlla. 2S, Pa. 

• 



$2~ 
Sl.OO extra 

with signature 
or Initials 

l!FmiE GUARANTEED BY ZIPPO liiFG •. CO., BRADFORD, PA. 

START 

MUFFLERS 
STEELS and ALUMINUMS 
with a motorboat tone 

' SINGLES, Chev, V-8, Plymouth, 
Steels $5.50, Aluminum $6.50, 

OWN 

Chry., Old$., Buick$, etc., Steels 
$7.50, Aluminum $8.50. V-8 and 
MERCURY DUALS, Steel $17.50, 
Aluminum $20.00. Aluminum$ ore 
g uaranteed for life of your cor. 

DEAL ED 

SMALL Investment . . . BIG darkroom needed. EASY 
work. Write Immediately for 4 page folder and price list. 

GENERAL PHOTO PRODUCTS COMPANY 
15 Summit Avenue Dept. PS Chatham, New .Jersey 

Become a Doctor of PSYCHOLOGY 
Win the degree of Pe.D. Teach the secret of contentment, happineu. 
Solve mental worries. Experience the revelation of truth. Chartered 
college. Individual help. Write for FREE book. COLLEGE OF 
UNIVERSAL TRUTH 15153-A North Clark St., Clll .. lt. 

HOW TO CUT RA"ERS 
New vest pocket book glvea lengths, Side cutll, Plumb cutll, 
Deductions. For all rafters for a117 bull ding from one Inch to 
forty feet wide. Gives numbers to cut on square. Also degrees 
for same cuts for Radial Saws. All standard pitches from J,.il to 
%. Just open book to pitch page and there are your lengths , 
side cuts, etc. Anyone who knows what a Jack rafter Ia can 
f rame a roof If he has this great book. Price one dollar pre
paid. Builders• Topics, Dept. 5, Lock Box 828, Seattle, Wash· 
lngton. Original teachers of the square In five easy lessona tJ,. 
mall. SEND FOR FREE LIST OF TECHNICAL BOOK.S. Leara to 
read blueprints, etc. 

• 

Kills the fleas 
DuidiT! 

Keeps others oil 
''" Dt~T•· 

Either Kind 
25~&50¢ 

. 

WAR BARGAINS in 
LENSES and PRISMS 

ASSEMBLE YOUR OWN BINOCULARS! 
Complete Optics! Complete Metal Parts! 

Sine More Than 1;2 Regular Cost 

ARMY'S 7x50 
BINOCULARS 

Here's an unusual opportunity 
to secure· a fine set of Binocu
lars at a substantial saving of 
money. Offered here are com
plete sets of Optics and Metal 
Parts for the Army's M-16 
7 x 50 Binoculars (M-16 is 
not the waterproof model) . 
These components are new 
and all ready for assembly. We 
supply full instructions. Limit 
-1 set of Metal Parts and 1 
set of Optics to a customer. 
METAL PARTS-Set includes all Metal Parts-completely 1ln
ished-for assembly of 7 x 50 Binoculars. No machining re
quired. Bodies have been factory hinged and covered. A 
sturdy Binocular Carrying Case is included with each set of 
Metal Parts. 
Stock #824-N .. . 7 x 50 Metal Parts ...... $35.00 Postpaid 
OPTICS-Set includes all Lenses and Prisms you need for as
sembling 7 x 50 Binoculars. These Optics are in excellent con
dition-perfect or near perfect-and have new low refiectlon 
coating. 
Stock #5102-N ... 7 x 50 Optics ........ $25.00 Postpaid 
NOTICE! If you buy both the Binocular Optics and the Binocu
lar Metal Paris, your purchase becomes subject lo 20°/0 Federal 
Excise Tax. Be sure to add amount covering tax to your r•
mittanc• or your order cannot be filled. 

ARMY'S 6x30 BINOCULARS 
• 

COMPLETE OPTICS & METAL PARTS-Model M-13AI. 
C Waterproof Model) 6 x 30 Binoculars. Everything you need
ready for assembly. When finished will look like a regular 
factory job costing $102 to $120. The Optics are new, in 
perfect or near-perfect condition. Have new low refiection 
coating. Metal Parts are new and perfect, all completely fin
ished. No machining required. Bodies factory hinged and 
covered. Complete assembly instructions included. 
Stock # 830-N .................... .. . $40.00 Postpaid, 
plus $8.00 tax-Total-$48.00 
METAL PARTS ONLY-Model M·13A1, 6 x 30 Binoculars. 
No Optics. Same Metal Parts as described for Stock #830-N. 
Stock #832-N-6 x 30 Metal Parts ....... $25.00 Postpaid 
OPTICS FOR 6 x 30 BINOCULARS (No Metal Parts I Slight 
Seconds. Ce mented and coated. 
Stock # 5124-N ........... .. .•. .•.... $12.75 Postpaid 
If you buy both the Binocular Optics and the Binocular Metal 
Ports, your purchase becomes subject lo 20°/0 Federal Excise . 
Tax. Be sure lo odd amount covering tax to your remittance or 
your order cannot be filled. 
Optics. and Metal Parts are Available for Monocular& C 1/z • 
Binocular). For Complete Details, Write for Bulletin # 14-N. 
BATTERY COMMANDER'S PERISCOPE With Tripod-6 Power 
Instrument. Excellent condition. Length 2 7 lf:J inches-diam. 
1112 inches. Cost U. S. Govt. approximately $175.00. 
Stock # 717-N .. .............. . . . $20.00 F.O.B. Audubon 
MOUNTED KELLNER TELESCOPE EYE PIECE-Perfect coated, 
in Ordnance sealed boxes. F.L. 1 % inches. · Outside dia. of 
steel mount 40 mm. 
Stock #6198-N ......... .' ......... . ... $3.15 Postpaid 
35 MM KODACHROME PROJECTING LENS SET- Consists of 
Achromatic Lens for projecting, plus a Condensing Lens and 
piece of Heat Absorbing Glass with directions. 
Stock #4025-N ... ..... . .... ..•....•... $1.95 Postpa1d 
SCHMIDT OPTICAL SYSTEM. Black plastic body, size 
3-15/16" by 5- lf2 ". F .L . 2.4" ... .. with amazing speed 
of F.0.9. Used in Navy's Infra-Red Sniperscope and Signal
ling Units. Govt. cost $134. Limit-1 to a customer. 
Stock # 720-N ........... ... . . ......... $6.00 Postpaid 
MOUNTED PROJECTING LENS SYSTEM. F.L. 91.44 mm. 
(just right for 35 mm. Projectors) . Speed ofF 1.9. Outside 
dia. of mount at one end 60 mm. Length of mount 64 mm. 
Stock # 4033-N . ............ . .. . . ...... $3.00 PostfNIIId 
MOUNT FOR ABOVE PROJECTING LENS SYSTEM 
Stock #715·N . .. . .......... .... .. .... . $1.50 PostfNIIId 
CONDENSING LENSES for 35 mm ProJectors and Enlarsers. 
Consists of set of 2 Lenses-diam. 2- 3/s ". F.L. 3" each. 
Stock # 1077 -N . .. .•....•. ...•••...• •.. $2.00 Postpaid 
We have literally millions of war surplus ltnaes and prisms for 
salt at bargain prices. Write for Catalog "N"-Sent Frttl 

Satisfaction Guaranteed • Order by Stacie No. . 
EDMUND SALVAGE COMPANY 
P r 0. AUDUBON NIEW JERSEY 

MAY 49 
19.47 
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"THROUGH THE v~.,,., 
•• • FAITHFUL SERVICE 

TO THOUSANDS" 

POPULAR BRANDS 
• REGENTS 

. • OLD GOLD 
• PHILIP MORRIS 
• CHESTERFIELD 
• LUCKY STRIKE 
• CAMEL 
• RALEIGH and others 

$4.23 FOR 3 
CARTONS 

Minimum Order 3 Cartons 

PARLIAMENT • • • • • • • • • • • $2.30 
MARLBORO (Pialler Tl') • • • • • $1.81 
VIRGINIA ROUNDS (1'1111 1r Tl') • $1.11 

Dept. P6 
631 Newark Ave. JERSEY ~ITY, N.J. 

practical Shop Training 
in AIR CONDITIONING 

• Domestic • Commercial • Industrial 
REFRIGERATION 

Service Maintenance Installation 

Approved 

for 

G. I. 
Training 

SEE IT 
5 Times Closer 
S Times Lucer 

50 POPULAR 
SCIENCE 

Write for Details 
COMMERCIAL 

TRADES INSTITUTE 
202 So. 20th St.. Birmingham. Ala. 

•• Train In tile Malle City at tile SDDtll •• 

Easy to carry 
on your belt 

TavEL'S 4 West Market Street JEWELRY (0. Indianapolis 4 . Indian. 
P lease send me 0 5 POWER Spy Glasses with 
Case at $1.25 for both postpaid. No C.O.D. 
NAME ....... ... .... . .... .. ··· ······"'··---
ADDRESS............. .. ...... .. ... . . ... . . . ............... ---
M erchandose fully guar~nteed- 0 M 0 0 Ched< 

DRAFTO PORTABLE DRAWING 
MACHINES 

for MECHANICS and ENGINEERS 

Make the Save 
drawings 

time 
you need 

and on the 
job! energy 

AT DRAFTSMENs' SuPPLY HousEs 
OR WRITE 

DRAFTO CORPORATION, Cochranton, Pa. 

.2>a!JUnell 
Q-W PINE 
REMOVES 

? • 

BAR 

DOG ODOR 
EASILY .. ¢:' 

MAIL ORDER SIZE $1.00 SENT POSTPAID 

Q·W LABORATORIES, PLAINFIELD, N. J., DEPT. 9 
WITH DOGs• FREE BOOK I OED WITH 

I 

Opportunitu Knoek8 : 
With TRADIO . .. the radio FUNCTIONALLY DESIGNED I 
tor coin operation in Hotels. Motels. Stopovers. Clubs. 1 
Hospitals. Stations. Etc. Big Earnings . .. Steady Income 1 
. . . No Clock To Punch . . . Full Or Part Time! 1 

• QUANTITY DELIVERIES DAILY • • • ONLY SMALL INVESTMENT I 
Grow With A Young Industry! Get In On The Ground 
Floor and Be Independent For Life . It's Easy! I 
Send for Complete Information TODAY •.. No ltoutes Sold I 

w~~TE TRADIO, INC., AseuR~E:l;,:.s N . "·· Right Now! : 

PANTS- SHIRTS 
TO MATCH - FREE CtRCULAR 

Also other work and soo,rt 
Suitable for Indoor 
lng prices . Write 
J . R, ADDISON 

Modernize Your Gun! Improve Your Score! 
Most durable grips made. Positively UD· 

OH IO 

breakable! For Colt, Smith & Wesson, Hi-Standard. 
Ortgies, LuJfer & Mausers in a wide choice of beautiful 
designs In 1vory, pearl, walnut, onyx, etc. Low priceL FREE 
CATALOG. Dealers Wanted. 
SPORTS, INC.,(Mfrs.) 5501 Broadway, Dept S·5, Chicato40,111. 

~~:cli:':';y~o;u~~can borrow 
$60.00 to $300.00 this 

easy quick confidential way. 

IT IS EASY TO NO ENDORSERS NEEDED 
BORROW EMPLOYED MEN and women of good 

Y M A I L I character can solve their money prob
B lems quickly and in privacy with loans 
Completely con- MADE BY MAIL. No endorsers or co-

fidential and si JT!ers. We do not eon tact employers. 
fr1ends or relatives .Convenient month• 

private ly payments. Send us your name ancl 
f-0~~:~ address and we will mail aPJ!!ieatioD 

blank and eomplete details FREE lQ 
PAYMENTS plain envelope. Tbereisnoobliptioa. 

STATE FINANCE CO. 
303 ......_ ..... • Dept. M-13 • New Ortercs 12. LL 

• 

Copynghtcd matcnal 
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INVENTORS ••••••• • 
• • EXPERIMENTALISTS 

••• LOCATES TROUBLE 
INSTANTLY in electric cir-

SURPLUS B-29 PEDESTAL 
GUN-SIGHTS 

cuits, fuses, cut-outs, mo
tors, radios, appliances. 
Tests everything electrical 
from 100 to 550 volts. In
dicates hot or grounded 

wires. Tells AC from 
DC. Engineers prefer 
it because it has pat
ented safety features. 

Contains sighting sta
tion with lens, pola
roid filter. Four Selsyn 
generators with caps. 
Two gyroscope mo
tors, 10,000 r. p.m.
adaptable for tachom
eters. Adjustable 
double swivel mount

PUTS "FINGER'' ON THE 
TROUBLE SPOT--QUICKLY 

ing-excellent for telescope 
mounting or photographic work. 
Gear reduction assembly with 
right angle drives. Switches
knobs- dials- bearings--connect
ing cables. Hundreds of useful, 
accurately-machined parts. Thou
sands of practical uses. Shipping 
weight 50 lbs. Cost U.S. Govern
ment over $2,000. You pay only 
$39.50. Cash with order. No COD. 

Far superior to ordinary clumsy test bulb. 
Saves precious time. Indispensable In shop 
or home. Vest pocket size. Lifetime cuar· 
antee. (Pat. No. 1. 778,883) Purchase 
through recular electrical dealers. 

IDEA 

RUBBER GOGGLES 
protect against dusts - gases -
fumes-smoke! Ordinary air-tight 
goggles fog Instantly, but patent
ed wuter chamber keeps lenses or 
theoe es clear Indefinitely! 
Order JERRY BRYANT, 
Dept. 919 N. Mlchlgnn, 

11 Ill. 

AND INVENTIONS WANTED 
Cash In on your Ideas, Inventions, Meth· 
ods Now! Responsible Manufacture r gives 
complete protection on all Ideas. Meth· 
ods, Inventions submitte d - Costs you 
n othing. Write to 

* * 
21- VOLT DC MOTOR 
Geared for 120 r.p.m. operates 
on AC transformer ·or power sup
ply. Can be used for Model Rail
roads, Counter or Window Dis

* 

plays, countless other purposes! A MUST for the home 
workshop. Original cost $30. Now only $'7.50. Cash in ad
vance. No COD. Order today whlle they last! 

"IIICHMIIN'S IS IIMIIZ/Nfi'' 
23-31 Herman St. Rochester S, N. Y. 

MASTERFORM TOOL CO., 2547 Jrvlnl Park Rd., Cbicaro 18, Illinois 
AMAZING DISCOVERY! Corrects poor penmanship 1n few da:ya 
-btg improvement 1n three hours, no failures. Complete Outline 
Free. Write, C. Ozment, 35-B, St. Loula, Mo. DOriEDIATELY. 

COMPRESSED AIR INSTANTLY, Anywhere!! 
Portable Air Compressor and storage tank. Ruggedly built gauge. although flnger·tiP adjustment allows settlnll' of out
of best materials using lifetime lubricated ball-bearing on put press ure at any value. which will automatically be main· 
connecting rod and oil Impregnated main bearing on shaft. talried. Works from any 1,14 H.P. motor. Useful for s praying 
Unusual design forever eliminates valve trouble. the most paints or lacquers. disinfectants. Insecticides, annealing or 
common fault In air compressors. PATENTED unique air In· brazing with natural gas . Inflating tires. etc. Price 1114.~0 
take sys tem Increases efficiency tremendously over other postage prepaid anywhere In the U. S. Efficient. completely 
compressors so that air output Is much greater than that ad justable syphon type spray aun complete with 12 ft. of from larger compressors powered by heavier motors. Will h 

deliver approx imately 3500 cu. Inches or air per minute at 100 lb. tested hose available for only 117 .75 with pint con
maintained pressure or 30 lbs .. or will Inflate a 90 lb. truck talner, also prepaid. 25 o/o required on all C.O.D. orders. 
tire In less than one minute. Comes complete with 100 lb. Send for free catalogs or radio parts and surplus Items. 

BUFFALO RADIO 219-221 GENESEE ST 

DESIGNED TO DO HIGH GRADE WELDING INEXPENSIVELY! 
Maintenance Men; Farmers: Mechanics: Machine Shops: Foundries: Auto, Gen

eral Repair and Job Welding Shops; aJI using the DYNAMIC find it so indispensable 
and u seful that they cannot afford to be without it. If inexperienced you can easily learn to 
do a variety of high grade welding jobs by following the practical, simplified operating and 

w elding instructions furni s hed. Once you see a DYNAMIC In operation, you won't want to be 
without it. Its simplicity will amaze you. In a year the DYNAMIC only costs you about 

6c a day. Helmet, rods, cables, holder and operating instructions, etc .. furnished. 

COMPLETE 
lv•ll•••• 
UIMIDIAII 
DILIYEaiiS 

SAVES YOU VALUABLE TIME AND MONEY! Wriee TotlCJ1f for 
PCJreio"ICJr• 

a•TDnAILS 
•••urao••• 
Trl•l Offer. 
.,_.,.,~ 

Aa.oolatloD of 
OODli!DU'·o._ 

This portable industrial transformer tnle DYN AMJC WELDER easily car
ried right to the job, can be operated-from any convenient, properly wired 
llO Volt. 80 Cycle Une- has 8 metallic and carbon arc w elding heat stages 
-does work you would think only possible with a larger more expens ive ma
chine. Can also be supplied for220 volt, 60 cycle operation and other voltages and 
cycles at slight additional cost. Works on Iron, Steei,Brass, Bronze & other metals. 
DYNAMIC WELDER C0.,13 East 23rd St.. SD, Chicago 16, Ill. 
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Get one 

for your 

Boy 

DEALERS 
WANTED 

The Sensational Inland 

RACTALL 
The Greatest thing on wheels 

for Boys and Girls 4 t:o 8 
Cast aluminum and steel throughout, fin
ished in red baked enamel. Big rubber tires 
on ball-bearing disk wheels. Pedal driven, 
non-slip V belt. Bucket seat, mock four
way gear shift lever and throttle just like a 
real tractor. 
A toy that makes a boy happy, useful and 
teaches him to do things. 

SOLD DIRECT FROM FACTORY 
In no other way is this low price possible. 
Sent Express charges collect and guaranteed 
on a money-back basis if it does not satisfy 
upon its arrival • 

Give your full address and $2675 
enclose check or money-
order for • • • • • 

INLAND MFG. CORP. 
158-164 ELLICOTT ST. 

Buffalo 3, N. Y. Dept. No. B 

• For Modern La wn Care New
est type three-wheel rotary 
blade mower, Prompt .ship
men t with 1 1!2 h .p. Clinton 

eng in e. Choose from 
two models of as
sembled mowers or 
Build -It-yourself kit 
of parts: Guaranteed. Wrfte for Free 
literature. 

B·M MOWER CO., Box 66·5 
Blue Mound Kansas 

ONE & TWO MAN 

RUBBER BOATS 
Brand New Avlafor1s Model 
Bought Direct from Gov1 f 
SURPLUS 

Bright yellow color. 
Easily Inflated by 
mouth or band 
pump. 

Packed In bandy 
water proofed 
carrying case. 

Complete wltlt Repair ICit and Hand Paddles 

EDWARD LAWRENCE CO., INC. 

. 
• 

396 BROADWAY 
NIEW YORK 13. N. Y. 

S£NSAT'IONAt. 8AR6YIIN lJFF£11./ 
t.Ors OF NO/SE ANP 14"AUTY 

Here they are! ' Big combination as
sortment! Plenty of " Bang" for the 
day ... go rgeous, vari-colored display 
for after-dark thrills! Giant Salutes 

ild your future in fast• 
growing induscry. Prepue 
toi high PlY jobs or •d 

De,t. into ''"" OWII •• ,;.,,. 
1·5 RMident claSKs only. 

~nd ad with name anll 
addrMs for informatioa. 

VETEilANS 
Efigible for training undet 
G. I. Bill, Chu~ ht, 0 

BOSTON TECHNICAL INSTITUTE 

~chu(/1 (Jf RE-fri~errJt/011, 1-o- l·ud•d AH ., u~H·L•nd ·'· Oh ... 

Camping 
429 Market 

I. GOLDBERG A CO. 
Supolies 
Street 

Gov't Surplus 
Philadelphia 6, Pa. 

NEW REGULATION G. I. PUP TENT $6.75 P. P. 35c 
2-3-pieee poles &. 8 stakes 

New G I Mountain Ruck Saek .................................... - ....... $3.95 P.P. 35e 
New !'4Yion Mountain Tent $12 00 p p SOc 
Aluminum Stakes & 2·3 Piece Poles. ............................. ~ • · • 
New G I Canteen Cover & Cup .............................................. $1 .95 P. P. 30c 
New U.S. M.C. Camouflage Poncho .......... .............. ................ $1.95 P. P. 25c 
New Army Blanket ...................................................................... $6.50 P.P. 30c 

Remarkable disclosure reveals how Happiness, Good 
Fortune and Success may easily be yours by applying a 
tew simple, though little known rules that lead to the 
MASTERY OF LIFE! Good Luck Key included free! Both 
sent postpaid fo r $1.00. Money back if not satisfied. 

le Haven . P . 0 . B ox 9 87- A P a lo Alto. Califo rnia 

VETERANS! 
Be financially Independent. New booklet describes cha nges In Loan 
Guaranty not generally understood which provldl' not only opportu · 
n tty for a home but also offer amazlnR" possibilities for Income and 
profit. For your copy mall $1.00 today. 

H. B. SMITH Box 747 Dept. S Youngstown, Ohio 

New. Scientific Drinking Bird 
"TOP HAT BOBBY" complete with Colored 
High Hat, Attractive Lucite Stand & Glass 

ONLY Top Hat B obby is a new screw-

$2 95 ball drinking bird that will 
• fasrlnate young and old with 

his antics. P errhed on his 
STAND he will drink and dr ink for hours 
at a time. NO SPRINGS, NO MOTOR, 
NO ELECTRICITY. He is new. nol'el. dif
ferent. Wonderful as a ~tift, or for the home. 

Mall Your Otder Today 
BERNARD FINE CO. 

501 Ave. , D P .S. 3, N.Y. II N.Y. 

Copynghted material) l 
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SELL FLUORESCENT 
SEND FOR FIXTURES 
BIG FREE 
MONEY MAKING KIT 
NO EXPERIENCE 
NECESSARY-WE SHOW YOU HOW! 
National L ig hting Products of!'ers you an opportunity to become 
affiliated with one o f America ' a fastest growing and most profit
able Industries. Modern tluorescent lighting Is Ideal for. every
one and sells quickly. It Is easily Installed. Perfect for stores. 
theatres and hotel lobbies as well as professional waiting 
rooms-display rooms- hospitals-churches-farms and homes. 
It Is a • 'sale& getter' •. National Lighting Products backed by 
extensi ve a<lverllslng Including brochures. magazine lids. mall· 
lng pieces. No smnplcs to buy or other strings. I nvestigate 
today by wrltlnll to 

NATIONAL LIGHTING PRODUCTS, INC. 
4217 West Harrison St., Chicago 24, Ill . 

OSCEOLA 

ARTHRITIS SA ATORIUM 
DAYTONA BEACH, FLORIDA . 

In this Ideal year around climate our staff of Doctors make 
a comprehensive search for the body dysfunction causing 
rheumatoid disease. All diagnostic findings are cor related 
and treatment Is applied accordingly. 

W r( te /or free booklet 

Dep_t. 6, Dr. C. K. Heberle, Daytona Beach, Florida 

Save up to 50%. Pays for Itself. Fun to build. Only 
a wrench required. All materials available. Send 
$1.00 check or money order for simple and com
plete plans and operating lnstructrons. 

BOX 2732-S LAR MFG. CO. MINNEAPOLIS 7, MINN. 

LOOKING FOR SOMETHING? 
W1W go craz11 r We'll tlnd It for you I Save your valuable time. .Any 
hard-to-get item located for Juat $1 1 We advhe, locate, guarantee our 
service. Send your request to · 

Eddie DuPuy, P. 0. Box 267, North Hollywood, Calif. 

$2,300 a Year-To Commence! 
Ratlway Ma ll Clerks, Malt Carriers-Clerks, Storekeeper Gauger 
etc. $ 1,756 t o $3,021 firs t year. Write IMMEDIATELY for list of 
jobs and polnters on h ow to Jlet one. 

F'hANKLIN INSTITUTE, De pt, H82, Roch est e r 4, N. Y. 

COMB-A-TRIM 
THE NEW QUICK TRIMMER 

Bomethmr Newt Trim your hair with
out any experience. I t's easy! The 
excea, ha l.r comes off smoothly and 
easily by Just pulling trimmer through 
hair like an ordinary comb. Also re
moves hatr from legs-armpits. Save 
on hair-cut bills . . . . Trim your 
own batr or the whole family's . 
Send 59c and your Comb-A-Trtm 
will be aent at once. 

SPECIAL OFFER 

comb·A·Trlms for S end $1.00 tor 2 2 $l 
_.nd save 18c. 

cY:.r!:":_:•,~"asc COMB·A-TRIM CO. 
1734 Carew Tower Dept. 1 · 18 Ctnclnnatf, Ohio 

• 

ACTORY REJECTS 
l UNPOLISHED J 

FULL SIZED PIPES OF GENUINE 
IMPORTED BRIAR 

3 
PIPES 
FOR 

ONLY-
I ' s 00 

POST· 
PAID 

These pipes of genuine 1mported briar were tcrken 
out of the factory production line of $3.50 to $5.00 
pipea before final smoothing and polishing due to de• 
fects which do not impa ir their smoking quality. 

' Smoke them " aa is" or fill the defects w ith wood 
filler, then smooth and polish. Limited supply. Act 
.Today. 

5 NEW YORK CITY STORES 
10 E. 45th ST. e 3 W. ~1st ST. e 157 B'way· 
1789 B'way cor. 58 ST. e 93 Nassau cor. Fulton ST. --------------------------1 Send Mail O rders to- I 

• WALLY FRANK, Ltd. : 
: 150 NASSAU STREET, NEW YORK 7, N. Y., Dept. 330 I 
1 Enclosed find $1.00. Send postpaid 3 p ipes described I 

I 
above. If, upon examination, I am not satisfied, I will 1

1 return pipes for fu ll refund. (Sorry • • • no C.O.D.'s). 
: PRINT NAME AND ADDRESS BELOW I 
I I 
I • 
I : 
I I ·------------------------1 

Say You Saw 
It In Popular S.cience 

T~e ball point • • • of cocmet $ 
Universal, notionally known pe n 
maker for• over th irty years pre· 
sents the fam ous BUCK-BALL. 
BUCK, because it's a dollar, BALL 
beca use it wri tes on a minia ture 
sphere. 
Three months to three years at a 
stretch wllh no ti me out for refills. 
feeds e venly, -dries Insta nt ly, and 
writes under water. 
BUCK-BALL has a polishe_d plastic 
surface , . crowned with a silvery 
metal cap, and deep pocket 
clip, BUCK-BALL is stream lined 
for beauty. 
Guaranteed satisfaction. 

Boll Point 
Actual Size 

-----... ----------~---... ---------
1 DOL .LAR DISTRIBUTORS 1 
: . P.O.Box 26,MorrlsHeights Station, New York 53,N. Y. : 
1 Enclosed flnd . check 0, money order 0, for which send 1 
I· me .. : .................. , ...... :pens· at $1.00 each. -Check color deslr"~ . 1 
1: Grey . 0 Maroon -0 Black 0 1 
t Name ....... ..... ~·,•·!··········-···· ··········~·······~········· ·-········ ···· ···················· I t .... d 1 · .. . · . I 
1 ~ res ...•••• , .... ~·~·· ·•-··················· ·~····· ···-·- ·· · ·-··"··-·······-··"··········-········"· 1 
LCity ••• ,.~ ......... , ... - .• ·-··-·-··•··.State ....• - .................... Zone No •....••••.•.•.•.•• 1 

-----..,--------------~-------...-
MAY 5 
1947 3 
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Rich Bros' All-American Pre-war Quality AS
SORTMENT. Over 172 pieces including 100-2" 
Salutes, 20 Cherry Flash Bombs, 25 Flitter 
Crackers, Comet, 2-shot Repeaters, Whistle Bomb, 

Red & Green Fire Cones, Whistle Devil, Hum
dinger, Gyro Flyer, Vesuvius Fountain, Flower 
Pot, Roman Candles, Aerial Bombs, Sparklers, 6 
packages Chinese Firecr ackers, FREE 

~~~~k :~:. AJ~L ~ ~.:.~~---~~:~~:.-.......... $4.9 5 
RICH BROS' FIREWORKS CO. 
Dept. S Box 514 Sioux Falls, S. D. 

Shipped Ry, Exoress OnlY. None aent C.O.D. 
Encloae Money Order or Check. Name neareat Expreaa Otlee. 

Many other assortments and displays. Send for FREE 
CATALOG, FREE CAP and Cap P istol circular . 

AS REGlSTEREO 

brass So. 
cia I Security . plates 
(illustrated ~2 ac• 
tua I size}. pr1ced at 
o n I y SOc. Please 
print y o u r name 
lc number plainly • 

... . • • 

• 

54 POPULAR 
SCIENCE 

ACMI 
Stamplnc S.n'lce ._ •:s• ·-· 

Save Money! 
Save Time! 

Anyone -in the family can use it at home! 
leu lh1a Now you can look more handsome by 

2 
always keeplna- your HAIR NEAT with C this simple amulng Invention! Give 
yourself a BARBER-LIKE TRIM OR 

A TIIM HAIRCUT by running It through your 
bu I r as a comb. Easy ae combing! Abaolutely 
safe for men, women, children! Alao excellent ror 
un<lerarms, legs. More lban pays for Itself wltb 
the first few hair t rims. 
St ... No Maney Don 't aend a penny! J uat pay 

IAI postman on delivery 98 eent. plus 
postage for 1 "Hair Trimmer" plus 15 EXTRA 
BLADES with FREE "KLEAN HAIR-CUT COV· 
ER·ALL"! Tie It around neck, whether dr eased 
or In underwear before trimming balr. Helps 
cover ;your shirt, suit or body from tbe cut balr. Jr 
you wish to save postage. send only $1 with order. 
Money back guaranteed It not eatlefted. Order now! 
TESTED SALES, Dept. T-4403, 20 Vesey St., New Yorlt City 

• 

Ill 
* !Holo'tiJg Toy-? qno' #or,lties 

.4t /lome til Spore liine 
Now anyone can be an expert molder! Mold Art Kit 
is both a fascinating hobby and a money-making 
business . . . molding statuettes, book ends, toy 
a n imals, novelties, etc. Ideal for gifts, bridge prizes, 
church bazaars, etc. Free SOc Motd Art book .--.li)~ 
tells you ( 1 I How to make a rubber mold ( 2 I 
How to mold ptaster models ( 3 ) How to color 
and finish. Send for this free book today . ~~~~~~) 
Better stlll, order a trial set ( $1 .4 9 I on 
money-back guarantee. SEND NO MONEY. 
When package arrives, pay postman $1.49 
plus COD postage. (No COD outside 
U.S.). Write today. 

MOLD ART (Rubber-For-Molds, Inc.) 
Dept. 48- E, 6044 North Avondale Ave. 
Chicago 31, Illinois 

NEW! METAL FORMING TOOLS 
VISE IRON BENDER. Easily bends lh• square or round: 
%. • uo to 2"'. wide. Makes hooks. rina:s. hooos. eyelets. 
etc. Screw adiustment for accurate work. All steel. Price 
S8.50 PP. Immediate deliverY. 
VISE FORMING TOOL. Makes cylinders. 0\'als. cones 
and round corners In sheet metal. wire and tAl x2 steel 
atral> 2w to 60"' In dla .. 18 " wide. $8.50 PP. 

. 12• BRAKE. Fits in viae, or bolts to bench. Forma an• 
-- 11:Iea. channels. boxes and criml>s In sheet metal and 

su-arr Iron $14.50 PP. 
SHEET METAL PLIERS. Forms 
any len11th ana:Ies. Jaws 2%" ~-~~ 
wide. Price S2.50. All ltems~~:uar- • ~ p 
anteed. Instruction book. 50c. ___,._, s%-

VISE BRAKE MFG. CO., 1318 So. 30th Ave., OmahaS, Nebr. 

For salva.go, r escue. ex · 
p loration (!h·es and l>OOI 
cleaning. Cornrortable and 
efficient; seals absolutely. 
Low cost with long life. 
A I so, complete line deeo· div· 
ins gear. W rite for details. 

• Mask 
• Weight ed 

B elt 
•A ir Hos~ 
• Portable 

Com Pressor 

FOR JUVENILE AND 
INDUSTRIAL USE 

MANUFACTURER'S AND DEALER'S INQUIRIES INVITED. 

CIICLE METAL MFG. CO. * 42&& E. P1cific Way·LH Al&llts 23, Cal 

• 

EARN CASH SHOWING TO FRIENDSI 
Write at once if you want this fine made-to-measure suit! Y oa 
eao f et it by taking a few ordera from friends and earn up to 
$10, 12in a day. Your bonus suit helps you take more orderS 
with latest style, made-to-measureparanteed suits at amas· 
in.rlY low prices. Also complete line of Ladies' Tailored Satta. 
No expe~enee, no m oney needed. Write TODAY for FREE 
SAMPLES-telling about yourself-age, etc. No obli.ratlonl 

PIONEER TAILORING CO. g::f-:.s,m~so.:.::J::t 

This SI>ecial deck of playing cards with 
secret code on back of each card tells YOU 
what each card is when lYing face down. 
Easy di rections explain code and how to 
do many kinds of "i\lagic" tricks. Use 
same deck for usual card games, such aa 
ooker. bridge, etc. Only Sl.49. Get a deck 
today. SEND NO MONEY. Send Name 
and Address. Pay postman on arrival only 

$1.49 plus postage. )foney back If not delightell. Address 
Hollister-White Co., Dept. 452· M 

215 N. Michigan Ave. Chicago I, lllinola 

' 
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WAR BARGAINS SURPLUS ' • 

101. AtRFORCE DR IFT METER, TYPE 8 ·3, Built to ClOst: pn:ci· 
s lon toleran ce by Bendix for Bombers. Overall length 47" Net 
weight 24 lbs . Con tains many v a luable unreplacable Items s u c h 
as .Precision lenses. eyeple.::es . switches. electric gyroscope, fil · 
ters . prisms. scal es. etc. Invaluable to t he exper ime nter . Used 
to determine drift o f air c raft In flight. Cost many hundreds or 
dollars! ShiPPing weight a pp. 40 lbs. Slightly used . $19 95 
A bargain a t o nly . . . . . . . . . .. . . .. • 
102, A IR P LAN E GEN ERATOR, TYPE L-3 . Mfg. for Air force by 
Leece-Nevllle . 24 volt. H as been used fo r llg b t welders. lite 
plants as gen erators o n airplanes. boats. etc. 24 $24 95 
volt BRAND NEW! Cost $212. NOW only . • 

103. Triple Output Dynamotor 
Input voltage 12 or 24 volts! Output 
Is 300. 150 and 14.5 volts DC. RP:Vf 
6000. continuous duty, temperature 
rise 50 deg. C. Built by Bendix 
Radio. Has voltage regulator and ran 
for cooling. Weight approximately 18 
tba. Closing out at less $6 SO 
than one percent of cost...... • 

1 04. Gas Powered Light Plant 
HOmellte model HRU. Powered by 2 1/2HP 
gasoline . engine . one cyl inder, two cycl e. 
Generator attached; output 24 v o lts, 2000 
watts, 70 amps. Used but recond itioned. Can 
be used as portable lite plant for farm. boat , 
camp . etc. Also usable for batte ry cha rgers. 
light arc welders. e tc. Crat ed, shipping 
weight app roximat ely 1 1 5 lbs. '$75 00 
nrtgln a l cost over $500 N ow . • 
(State mettloel of transit. Express or Frelaht) 

. 
105. AIRCRAFT MACHINE SCREW and RIVET ASSORTMENT. 
Treasure box o f at least ten s izes o f screws a n d ten a tzes · o r 
types of aluminum rivets. N o t mixed but In separate con tainers; 
contains well over 15.000 separate pieces o f screws an d rivet s . 
Shipped In free metal mechanics tool box. Sh ipping $9 95 
weight app, 30 1bs. NOW only . . . . . . . . . . . • 
106. MINIATURE ULTRA·HICH FREQUENCE RADIO RECEIVER. 
Was used by Alrforce as marker beacon receiver. 75 meg. 
Contains tubes, coils . tuning capaclters, RF amplification. 
leak. condensers. many many more valuable parts. $9 .;15 
Ci rcuits furnished. Shipping weight app . 5 lbs , Only • 
107. RADIO INTERPHONE AMPLIFIER TYPE RL-7 . Fine Inter· 
phone for experimenters. etc Conta ins many valuable radio 
parts as well as tubes. 24 volt dynamotor 1250 vt out- $9 95 
put) • etc. Shipping weight 10 lbs, . . • • • • . . . . , . . , . • 
108. RL·7 lnterphone c o ntro l b ox , $1 29 
with switches. etc. • . . • • • 
109. RADIO HEADPHONES, fine fo r hams , crystal. etc. $1 10 
Used but good condition. only • 
~~~ TH~OAT ~ICROPHONE, used ~ondltlon, . . . $1.00 
111. SOLENOID ELECTRIC VALVE, Ty pe G I02AY16CAL. Stew
~~\·:ar~e~ .. ·2·4· _v,o.lt •. Shlppl?g. ':"eigh t 3 l bs.. . . .. • $1.49 
112. DUAL CYLINDER HEAD TEMP, CAGE, 0 to 350 deg. Cent. 
8 ohm lead type, Iron constantan. Type 76AT3 . When proper ty 
wired can be used to record t.emperature o r water, oil , cylin
der beads. etc. Two sensitive mic ro amp jeweled $6 95 
movements ! Brand new. Shipping weight 3 lbs.. . • 
113. ELECTRIC THERMOMETER, by Weston. Type 20L. Used 
on aircraft to recor d J'ree Air temperature . plus or minus 50 
deg. Cen t. Has sensitive micro-amp jeweled movement; used 

~:w ~~/inl<;,ur~e.".t: . ~~~~~~~~ . ":'~l.gh.t . ~~~·. -~ .1?~· .. ~"~?? $5,95 
114. ELECTRIC GYROSCOPE, f r om famous b ombsight . For ex
perimenters. practical Jokesters , etc. Cost hundreds of dollars : 
from Uncle Sam •s best bombsight. Precision bearing mount--

f~d. 'Q'~~ ~~ . ~~- .P~':~r.' . ~~~~~~~~- .':~lg~~. ~~p, . ~2 $2.49 
115. ELECTRIC FUEL QUANTITY CAGE, Has four scales, Misc. 
electronic parts, etc. Used con dition, minor damage. $1 29 
Shipping we~ht 5 lbs Now only . • . . . . . .... . . . . . . . • 
116. TOCCL SWITCHts. Double pole douole throw .. . . $ ,49 

Single pole single throw . . . . $ .39 
117. INTERPHONE AMPLIFIER BC347A. 2 4 vol t lnterphone 
6" x 14". Without tube . Shipping weight 3 l bs. $2.49 
~~1'- MALLORY · R.ADio Nci1si:' · !FI..:i£ri.' · s1ze · 2'1i2'•x a"x sv4". 
metal box. For cutting nois e between radio and motor, $1 29 
e tc. Brand new. Shipping weight app , 3 lbs, Only. • • • 

IMPORTANT: We pay no shipping charges! Inc lud e ade · 
quate on cash orders to oay charges or we w UI ship collect 
charge s. N o orders accepted for less than $2.00 . N o 
c .O.D . •s· shippe d unless 20 o/o deposit made In advan ce. 
App. shipping weight o r each Item Is listed . Canadian o r 
der s, add S 2. 00 extra charge per order. 

AERO INSTRUMENT COMPANY, Municipal Airport, Houston 12, Texas 

I 
LEARI lEW PROFITABLE PROFESSIOI 
AI a ... ia II Mea & w ... ., 11 le 711 

Earnings of men auu wo111en iu this profession 
run as high as $5, U00-$l;; .oJOO yearly Others 
make good money In spartl ttme Little money 
needed to start A business where your earn · 
ings begin sooner ~asy Lo l~arn :"o selling 
or goods to buy No experlente necessary .\ 
depression-proof business .\ course or action 
to gulde you st ep by step as you earn. All 53 
lessons sent at once to use as operating man 
uals. Easy terms. Diploma. l l oney-back 
aereement. Write for FREE BULLETIN. 

FRANKLIN CREDIT SCHOOL 
Dept. 999 ROANOKE 7, VIRGINIA 

WITH SPEED CONTROL 
.lus t the Thing to-

• Electrify your 
SEWING MACHINE 

out 
the aoss of Others. Be 
Respected. Meet Inlet• 

esting People. 

\\» 

• Run Sma ll La thes • -Turn Sma ll Blo w ers a nd m a ny o th e r jobs 
5-speed con trol , V4" double shaft, 5 000 R. P. M .. $21 95 
1 /20 HP, A C-DC. • 
EleetTICy your sewlnll' machine this easy way! All n ecessary parts, 
motor, foot control. bracket. s crews, pulley. Takes but a f ew 
minutes to turn your old f oot power sewing machine Into a mod• 
ern, electric machine, The hobby enthusiast will find 1000 and one 
usea for thi s kit! 
Mone y back guarantee. Order t oday! Kit sent by return mall. 
C. 0. 0. or you may enclose your ch eck. Send your name and a ddr ess to 
America n Appli ance Co. , 12427 Supe rio r Ave . , Cle v e land 6 , 0hlo 

NO EXTRA COST 

thoro-lie en 
AIR COOLED ALUMINUM PIPE WITH INNER AND 
OUTER BOWLS OF GENUINE IMPORTED BRIAR 

Ask Your Dealer fo r the Genuine Thoro-Kieen 

MAY 
1 947 55 
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War Surplus Bargain Special 
lr•ntl New! ll•cuum-Air 

HYDRAULIC 

FUEL PU p 

* * 
• 

Original Cost $45.oo-Now Only S9;!§PAID 
In U.S.A. 

WORTH MANY TIMES THIS LOW PRICE 
USE THEM 

ON 

Originally cost $45.00. Used by the Air 
Corps to drive bomber de-Icer boots. gy
roscopes, automatic pilots, etc. May be 
used as air or fiu!d pump-for pressure 
or vacuum. Standard % Inch pipe thread 
with Interchangeable port&, Will pump 
7 ~2 gal. SAE 30 oil per minute at 300 
JWM. Builds air pressure of 30 lbs. per 
sq. ln. a t 1000 RPM. Vacuum w1ll draw 
26 Inches of mercury a t 1750 RPM. Will 
develop up to 120 lbs. per sq. Inch of hy
draulic pressure which. In conjunction 
with the 3 inch hydraulic cylinder. w!ll 
lift 840 lbs. minimum. Runs forward or 
reverse. Self aligning shaft. Die cast 
aluminum housing 6x4x4 inches. Has 
stainless alloy steel vanes and impeller. 
Made by Bendix Av!a. Corp. Spline ter
minal for direct drive--readily replaced 
with a pulley. Recommend a ~~ H. P. or 
stronger electric motor as source of pow
er. Rated capacity 1500 RPM with high 
overload factor. Special price for quan
tity users. Send check or money order 
today. Complete illustrated 

OIL BURNERS 

SPRAYING 
MACHINES 

MILKING 
MACHINES 

COMPRESSORS 

VACUUM 
PUMPS 

HYDRAULIC 
SYSTEMS 

MANURE 
LOADERS report and Instruction book- $9 9 5 

let FREE with every pump. • 
Postpaid in U.S.A. PRESSES, etc. 

GROBAN SUPPLY CO. 
1522 So. Michigan Ave., Dept. PS5, Chicago 5, Ill. 

Get FREE FOLDER NOWI 
Get details on 1 to 9 H. P. walking 
and riding tractors. Do 1000 jobs on 
small farms, estates, orchards, gar
dens. Low-priced. Send postcard 1 

SHAW MFG. CO. 
870SFrontSt.,Galesburg,Kans. 668PSNo.4thSt.,Columbus,Ohlo 

New! 6 in 1 CIG·SMOKER 
A WORLD SENSATION. Now tor the FIRST TIME tn 
smoking history, smoke cigarets wltbout Fire and 
Burning hatards to Person, Home, Clothes, etc . - and 
also SAVE HALF on your clgarct expense. A scientific 
Invention of beautiful, durable design , made or miracle 
war·born fireproof SI LVERGLAS (won't burn out) and 
Sll very Aluminum A Hoy. Relax and enJoy long, cool 
smokes SAFELY, anywhere-even In bed. No sparks 
fly , no ashes fall. Has safety self-snuffer and nicotine 
tar filter. 
Tested , approved. exclusive. It Is now ready for world 
cllstrlbutlon. Try lt. A smoking thrill for men and 
women. Shipped prepaid promptly-GUARANTEED. 
1 Clg-Smoker-fi lter supply, boxed~ Send $2.00 
3 Clg·Smokers-fllter s upply , boxeo. Send $5.00 

Ciq-Smok er11 pay for themaelve• in Jew dav•. 
Dealers, Importers Pat. & Mfr., SAFE-GARD MFG. CO. 
Write Airmail 22 Perry-Payne Bldg., Cleveland 13, Ohio 

Thrill audiences at your 
8-16 mm. screenings! 
Breath -snatching Bull
fights . . . Movie Stunt 
Men in life-and-limb ac
tion ... Death Defying 
Dives. 

- 0 -

GLAMOROUS subjects star
ring Hollywood's most beauteous daughters. 
Models selected by artists as the loveliest in all 
the world in beautiful scenes; sensational dances. 

SPECIAL OFFER: Send only one d ollar for 
new film short, ·'Glamorous Exciting Stars" 
featuring four glorious Beauties. State 8mm. or 
16mm. For listings of all Exciting Films free, 
and this Exciting Film, send only a single dollar, 
now, to 

EXCITING FILMS 
1071 El Centro, Dept. 12, Hollywood, Calif. 

• Amazing! So Easy! So P ractical! Here is the 
World's only piano course using this new per 
fected method. You Jearn Faster, Easier thru 
exclusive aids never before available . First lesson 
star ts you playing actual pieces with both hands. 
St op Wishing. Start P laying. For complete infor
mation Kit FREE, Send Your Name and Address 
to TRACY INSTITUT E OF MUSIC, D ept. PS- 1 , 
54 H o lmehurs t Ave., Baltimore 28, Md. 

WATCH MPN£~~S~n!t~r.~!U!! 
Prepare for a happy future of prosperity and seeurlty
and: eet a irood job Now. A fasclnatln_g, thorough aelf
loatroctloo training in American and Swiss watches, 
clocks. Special section on alarm clock repairs. Fast
II'I:'!WinJr field. Snecess-Cataloe Free. NELSON CO., 
11395,WabashAv., Dept, EOl ChlcaaoS, IU. 

Good News o 
Fistula Suffers 

FREE 
of 

Interesting 
Dangers 

BOOK 
Delay 

on 

BACKACHE 
PHYSICAL 

WEAKNESS 

SCIATIC 
:>AINS 

I llustrated, authentic 40-page book on 
(Hemorrhoids), related ailments and colon 
yours FREE. Write today. Thornton &: Minor Clinic, 
549, 926 McGee St., Kansas City, Mo. 

Piles 
is 

Suite 

CopynghtL'd ma.enal 



ARMY RADIO PHONES 
They're Weather- Water 
and Shock Proof --~·.;...;..: 
When we say they are made to 
Army specifications. that's enough 
assurance they must be of best 
quaiity. These Army Radio Phones 
are perfect and were O.K. 'd by 
Signal Corps Inspectors. These 
Dynamic Mikes and Receivers, 
were used on aircraft and tank 
inter communication systems. Use 

j them for recording, for battery-
less phone. for pocket size set loud 

speaker or talk through your radio set. We bought a good 
many of these Radio Phones, they are brand new, $345 
and cost a great deal more than you can get them 
for. A complete dynamic hand mike, 2 earphones, 
headband, cord set. A wonderful buy for only ... 

Send check or Money Order. FOB warehouse 

LEEUS RADIO t:U. 
75 Vesey St. Dept, PSS New York City 1 

Learn LANDSCAPE GARDENING 
A thorough, Interesting. home study course for those who wish to 
become Landscapers. Gardenet·s .. Designers, etc.. for profit or 
pleasure. \\'rite today for F ree Book to 

APPROVED NATIONAL LANDSCAPE INSTITUTE 
FOR VETERANS Dept. PS·S, 310 So. Robertson, Los Angeles 36 

DIGHW A Y ENGINEERING 
PRACTICAL TRAINING IN H IG HWAY DESIGN AND PRACTICE, 

HOME STUDY -BY MAIL ONLY -WRITE US NOWI 

SCHOOl. OF DIGH"'AY PRA.:TJCE 
DEPT, C. 2161 S HATTUCK AVE, BERKELEY C, CALIF. 

Qei tlu4 New. RADIO RULE! 

COLETTE PRODUCTS 

• your own 

Needed by a 11 rad to 
engineers. draftsmen 
and technicians. 
This accurate 6 Inch 
symbol rule saves_you 
time and money. Sent 
Immediately upon re. 
celpt of $1.00. 

ORDER YOURS TODAY 
Co 413 FOX BLDG, 

•1 DETROIT 1, MICH • 

w. 
$50, s 

\Ve t ell you 
E. Wolff Co. , 817-A High St., 

SELL ULTRA-BLUE STOCK SIGNS 
To General Stores over 1000 Different Slogans and Sayings. 
Fine Line of Religious Ultra-Blue Signs for Homes and 
General Display. Make Money on these Fast Selling Signs, 
35e Sellers. 15-Sample Ultra-Blue Store Stock Stgris-7xll, 
$1 .00 ppd.15-Samplc Ultra-Blue RellgiousSlgns-7xll, $1.00 
ppd. 100-Uitra·Bluc Stock Slgns-7xll, S6.00. No C.O.D's. 

L. LOWY, 8 WEST BROADWAY, NEW YORK 7, N, Y .-Department 319 

28 Lawn Ornament Patterns, 25c, Other patterns: 15-20" high; 
Dutch Girl, Dutch Boy, Pirate, Bull Terrier, Mex1can Girl, 
1\Iexican Boy, Dwarf, P enguin Flower Girl, lOc each. 25 Nov
elty Patterns, 30c. All 62 Full Size Patterns. $1.00 Postpaid. 
Strother Pattern Service, Dept. 7· R, Box 383, Belington, w. Va. 

with 
RED LATEX MOLDING COMPOUND 

Earn money, have fun; make your own molds f or plater obi;f8ts. Pro· 
duce novelties snd gilts for home and to sell to friends, R LATEX 
MOLDING COMPOUND ( 60% density) now available In quart and 
gallon quantities. Gives perfect results, easy to apply, Send for 
complete lnformntlon And nrlces. 
FRANCIS SUPPLY CO., Dept. E-3,1836 E. Fulton St., Columbus 9, Ohio .. 

EYE-
GLASSES 
BY MAIL 
16 Da,s Trial 

Write Today for Fr- Catalog, Send no Money 

ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street. D1pt. SP5, Oh1Cil80.IIIInois · 

No. SF 382 - Calendar watch, 17 lewela $49· 75 
waterproof, ahoclcJ)roof, anti-magnetic, to• • 
dium dial and hands, stainless steel back, 

OTHIR SPORTS WATCHES :.~~:::gg~ 
Precision tested,guaranteed. 
17 jewels, anti-magnetic, 
radium dial and hands, 
unbreakable crystal, sweep 
second hand. 

No. Sf 196- Stalaless Steel lack .. ... .-...... $24. 7S 
No. SF220- ALL STAINLESS STEEL CASE ... $28.8S 
ORDER IY MAIL: Send check, money order or ·pay 
postman C.O.D. Prices Incl. fed. Tax and Postage, 
Write for FREE Booklet "SF" 
REPAIR URVICEa All types and makes of quality 

• 
1mro 

PIPE LITER 

Dept. 36-B, 2968 Jessamine St., Cintl. 25, Ohio 

* MAy 5J 
1947 
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BOOKS ON APPROVAL 
SEND NO MONEY. Just mail the coupon 
for a complete set of Six B ig Auto 
Books. 20th Edition. Whether you are 
a mechanic ·or helper, expert or ap
prentice, auto owner or driver, take 
unmediate advantage of this FREE EX
AMINATION OFFER. 

MAKE GOOD MONEY NO""- . 
HOLD A PERMANENT JOB 

America wants its automobiles kept lD 
good repair. Men with "know how" are 
in demand, at big pay. These books will 

CAN YOU FIX IT? helP you get and hold an important Job, 
or give you a chance to eo tnto bustness 

These wonder books t ell for yourself now or later. ~ man who 
s tep bY. step HOW to h 1 1 make ct•fficult repairs and half tries to improve tmse can earn 
adJustments, how to auto servicing and repatrtng by thia 
keep a car at maximum quick reference method. Use the JIFFY 
-efficiency, including lat- INDEX to find easily understood answer 
~:~~pr~~'isme~~r!.11g~ to any auto problem. These wonder books 
Engine troubles and how prepared by eleven of America' s treat 
to correct them weU automobile engineers. Many hundreds of 
covered. valuable Illustrations. Send the coupon 

6 BIQ VOLUMES T O _I) A Y . 
2800 pages. 2000 mus- [A y••r's eonsultln"' privileges with] tratlons, wiring dla- - .. 
grams, etc., including our eng I nee r • now given with 
Diesel engines. Beauti· these books without extra charge. 
ful modernistic, wasb- v . __ y p bl' h s· 1898 able cloth binding. ocattO'I'UJ.&o u 1.8 erB UlC6 --------------------------------AMC:RICAN TECH"'ICAL SOCIETY, Dept. ASZO, 
Drexel Ave. at 58th St., Chicago 37. 111 . 
l would Ilk" to examine your Slx·Volullle Set of Auto Books. I will 
pay the delivery charges only, but If I choose I may return them 
express collect. If after 10 days • use I prefer to keep them, I will 
send you 82 and pay the balance at the rate of only 83 a month 
until 824.80 has been paid, Please Include consulting service as 
o fTere<1 ahnve 
Narne •..••. •. ••••• • ••••••• • • •• •••••••••••••••••••• • • •• 
1\ ddrese ...... .. ... ... ......................... ... ... ... ......... . 

C"tty . ................................... State ................ . 
Please attach letter stating age. occupation, emploTer'a name and ad
dress, and name and address of at least one bWJlness man as refer
ence. lllen in service. also please trtve home addreas. 

EXPERIENCE WHILE 
LEARNING 

Your training will be 
experience because I 
give you practical jobs 
to do. And I list 
your experience and 
send lt to employers 
as a refen.nce wben 
you are ready. All 
Do be trained men start 
out with experience. 
You will too, because 
I will train you until 
you get a good pay 
Job in drafting. 

MY DIJI£. TRAINING 
WAS All PRACTICAl 

EXPERIENCE! 

I WILL THAIN YOU 
AT HOME UNTIL 

YOU GET A 

GOOD PAY JOB! 

Take the first step now and step Into Draft· 
lng-the blg opportunity field-as an experi
enced, well paid draftsman. Act now for a 
better Job, better pay and better working 
conditions. The field for draftsmen is bigger 
now than ever be!ore for all new products, 
machines, construction start with the draft&• 
man. Get Into drartlng now. I will train 
you at home In your spare time. and give 
you a<'tual experience on actual work-the 
same kind of Jobs you will do with thE! best 
paying firms. I will train you until you are 
competent. fully experienced, and holding a 
position that will bring advancement and 
pay raises. Write me today. 

WOlliN& TOOlS SENT WHEN YOU START 
All drafUnp; Instruments and table and other 
needed equipment sent wben you start. Noth
Ing to buy. Act today. Mall coupon to me 
now and be sure to give qe. 

Engineer Dobe, Dlv. 25 -Libert)<ville, Ill. I 
I Send me the Vltal Facts on Drafting and Industrial Designing, 

your Free Book and advertised list of positions tor Drattamen I and DeelKOers wanted. • 
J Na.me. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • Ace· ••.•••• 

Add.resa •• ••••• •••••••••••••••••••••• ••••••• ••••••••• 

l Clty .•••••••••••••••••••••• 

58 POPULAR 
SCIENCE 

Zone... • • . State •• ••• • ••. • 

I 

BECOME A 
SERVICE 
EXPERT Now. not "next week." 11 the time to start tralJI. 

lng for a toP·PAT job In this vital lleld. A drutla I 
ahortaae of trained eervlce experts exlete.l llanJ' : ""'111-----....... 
thousands more will be Deeded for biS' poat-war ex- 1 
panalon caused bJ' new IDdaetrlal a-. Train NOW 1 

to S'•t your pick of beet jobs. We willcfve J'oa the I 
practical tralnlna' J'OD need', For 2 yeara we trained 1 

men and women for the ArmJ' and NaVJ' 011IJ' in line- : 
precision .aircraft lnstrament work. So our ;...,tbocla 1 
moat be n.,bt.Common achoollnS'isall J'OG need.Oar I 
unique system makes everJ'tblng eae,. to ...... p. You I 
cao train at home and in our . Write 
for full facta TODAY, without obliptiou. 

Apprond for Vet• 
•rans'G.I. 'Training 
llllllens If Old Units 
leed Ex,ert Service. 
111 Balldla1 11111 
Will Crute Ena 
Men DJportualtles. 

STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 38 years expert instruction 
- over 108.000 students enrolled. LL.B. Denee 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK- "Law and Executive Guidance" 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 77•5, 646N.MichlcanAve.,Chlcaco 11, 111. 

OVIE 
PRO-JECTION 

. THEATRE MANAGEMENT 
The Motion Picture TheatTe Business offers big op
portunities for trained men. Get Into a fascinating
field with a promising- fu ture. Train at home In 
spare t ime. Free Catalog-. Established 20 year-s. 

THEATRE INSTITUTE 3:~m'i'::~h~"e~0~0~" 

APTITUDE TESTS ::·:o~r o~:tu~~~ 
best for your eue

cenl You S'et a peraonal report- -"lela for lU&--more bapptne .. -
more proaper1t7. (for men, women, bo71, rtrll.-} Write for complete facti. 

VOCATIONAL COUNSELING INSTITUTE 
5057 Woodward Ave., Detroit Z, Michigan 

ELECTRIC LIGHT PLANTS ~~es~G~~;:~:~~~:~~ci 
mechamcal and oper

ating condition. 110 volt, 3000 watts, powered by Briggs
Stratton or Wisconsin air cooled engines, $149.50. No COD 
Orders, Limited quantity, act quick. Send for descriptive circular. 
MIDWEST SURPLUS SALES CO., 1520 Locust St., Kansas City, Mo. 

Amazing dlaeovery permits you to print pictures from any or your 
snapshot negatives on wood, cloth, leather or paper. Like magic 
your pictures will show on tlee, handkerchiefs , purees, cards and 
letterheada. Takes only a few minutes In broad dayllgnt. Won't 
rub off or harm negative. An attractive aet with enough material I·~• 
for over 100 pictures. ORDER TODAY. Send $2.49 POstpaid. 
C.O.D. pay POStman a rew cents more In addition. (Forelp 
!2.60 money order only.) 

• 

Dept, z-c, 
STYLE-ARTS, Inc. 

4649 Broadway, Ctolcaco 40, 111. 

pHOTO 
tUDllS 

~f AR'T\S'TS' MODElS 

IIHQiack 
Sa1rantee 

On 16mm film complete with movie 
viewer that fully encloses and protects 
the film . Lovely models in charming poses 
• •• with lighting data for photographers 
, • . on old to artists and sculptors. 

Extra reel (series 3-4-5-6, all diHerent 
poses) of studies for 25c. 

PARISIAN ART STUDIOS, Dept. PS 
545 5th Avenue New York, N. Y. 
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Ball-Bearing 

_SPEED WHEELS_ 
with semi-pneumatic Tires 

ORDER NOW FOR 
PROMPT DELIVERY 

I 0% REQUIRED 
WITH C.O.D.'S 

JIM BROWN 

12" x 1. 75" wheel. ... $3.25 
10" x 1. 75" wheel.. .. $2. 75 
8" x 2" wheel.. ........ $2.00 
10" or 12" wheels witll V-pulley. 
Low Price Derby St-rine Wh-1. 

Write Us 

-AXLES-
24" Steel axle ............ 75c 
~Solid Tire WHEELS-
7" 
6" 
4" 

(no bearlnp t 
wheel. ..................... 60c 
wheel. ..................... 50c 
wheel. ..................... 30c 

TOY COMPANY 
• 

A NEW LI Q UID P LAST IC! Just pour PLASTICAST Into any kind 
or m old or pan and It harde ns In a f ew '"inutu t o a solid. 
s m ooth , clenr :til glnss plnsticl No 1nnchlnery or tools r equired. 
T here Is NO E N D to the fascina ting, brUIIant , sparkling and 
colore-d plas ti c articles _you can eas-tly 1nake becaus e P LASTI · 
CAST bas UNLIMITED POSSI BILITIES. B e ing transparent It Is 
Ideal for imbedding fl ow ers, coins . Photos. souve nirs. e t c. Can 
also be cast Into rods, s hee t s '- or any ~/tape. Ma k e Pla.stica stlng 
A T h rilling New Hobby or A t'rofi tab le Busine ss! Full lnstru c· 
tlons and :.. cce~sorle!' orovtcted. 
Complete Mast er Outfit, will make over 200 a rtlcles ............ $3.00 

PLASTICAST CO. 
( S ttnrl order t o taearest offi ce) 

St. . Deot. A. ' 

METALLIZE 

BABY SHOES 
L ear n this easy, money making business 
from nationally r ecognized cons ultant. 
P erpetual market, small investment, in
t er esting work. Get know how from out
standing authority. F or free detai ls 

JOSEPH B. KUSHNER, Metal F ini.sh-
STRO PA. 

. 

\ 

• 

From 
Your 
Cold 

Water 
Faucet 

with 
ROLEY Instant Hot Water Heater 

H e r e's one of tbe g r eatest household Inve ntions 
of all ttme ••. back again for the first time In 
m any years. Now you can actually have all the 
hot water you need the Instant you need It 
.•• FROM YOUR COLD WATE R FAUCET ! Th is 
n ew postwar type heater quic kly attaches to a ny 

cold water faucet ... In the basement for 
extra hot laundry work . . • In t he bath
room for bathing needs ... In the k itchen 
for dishes. cooking and cleaning. You reg. 
ulate the temperature and quantity with 

your faucet handle. Just plug the cord 
In any electric outlet ( AC or DC 110-

1 20 volts) , tum the faucet a n d 
PRESTO-Rot Water , anytime of 

day or night, as much a n d as hot 
a s you want. Easy to Install, 

c omplete with 6·foot ext e.n· 
· slon cord. Order one or mor e 

Hot toater as tast as 
it flows from 11011r 
colcl water ·f aucet . 

TODAY. 

.Just write today . . . order 
your Roley electric Water Heater and pay the postman .8.4 9 plus 
p ostage when delivered, or sen d $8.49 and we wil l pay tbe postage. 
Try for !! days and If not completely satisfied return to us a n d we 
will gladly refund full purchase price. No C.O.D. ' s outside U, S. A. 

1 iiOliY uifscO..iNC-" 1.,1." R.7e -1iS,QeiSi.- New brk T. i.Yl 
I Name ..••.••• •.. ••••..• .. • •. · • ..••• • •• • •••• ••• • • •• • • • J 
I A ddress .•••••• • • •• •• • •• •• • • •••• : • • • • • • • • • • • • • • • • • • • • • 1 
• City & Zon e .. . .. .... ... . . • . .......••.. State .. .. •. •.••. ...1 ---------------------
Personalized Playing Cards 

EACH CARD GOLD STAMPED WITH 
YOUR NAME OR INITIALS 

eOO 
Per Deck 

OR 

6 decks $5.00 
Postpaid 

Here is a new idea in games and gifts-your 
name or in itials gold-s.tamped on each card of 
the deck-to give it that PERSONAL TOUCH I 
Each deck attractively boxed and mailed to you 
promptly upon receipt of order. 

ORDER TODAY! ILimil name lo 20 lelfe_rsJ 

HERBERT CO., 143 Am. Red Cross Bldg., Detroit 1, Mich. 

Enclosed Ia. ................................ . Please mall ........................ decka 

playing cards. personalized as follows : 

Mall To : ...... •·•·•••••••••••••••••••••••·•• .. •••: •••••••••••••••••••••••·•·••••••u ... - • .. •••••••••• ••••uu 

Address. ............. -........................ - ............................................ ............... . 

C ltr -·························· ... ···········- ····························State ................ ............ . 

Write tor free bUlletin of persona iiJred &lfts. 

MA Y 59 194 7 

, 
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• 

HU DREDS Of THOUSANDS Of MEN 

Malee 
This Test 

with your own hands 
and feel what w e mean 
The Secret of the 

I 

OnJ.v COMMANDER contains Lhls New 
principle. A porous non-stretch materlnl 
Is built Into the special stretchy body 
or the COMMANDJ::l{ ... In the o u tline 
of two interlocking hands for EXTRA DOUBLE SUPPORT where you 
need it most. No BUCKLJ::S, LACES or STRAPS. 

Commander Wearers All Ove r America Say-
" I am sure you will be pleased to su pporter for ten times what It 
know that It Is by far the best and costs." 
most practical s upPOrter I have -Dr. C. c. s .. St. Charl es, Ill . 
ever had. I have hocu piMsed to • • • 
show It to several of my f riends 
anrl they arc ttkcwisc Impressed 
with lt. You shall prol)a hly hear· 
from soRlc of them In the future." 

-Dr. A . M . S. Standish. Mich. • • • .. Enclosed find or tler fot· another 
belt. 1 wouldn't be ~thout this 

• • 1 recrnmu.~nd the Commander for 
what lt Is made · for. It sure has 
been n great help to me . I want to 
thank you for what It has done. I 
might add It has helped me more 
than anything r have ever tried." 

P. N., Fort Knox, Ky. 

M . Ail THIS CO ·UPON TODAY 

INTRODUCTORY TEN-DAY TRIAL OFFER 

WARD GREEN CO •• DEPT. T - 915 
113 WEST 57TH STREET. NEW YORK 19, N. Y. 

Send me the " COMMANDER" !or t e n days Trial. I will 
pay postman the special price of $2.98 plus postage_ If 
not satisfied after wearing it ten days. I may return it 
and the purchase price will be promptly refunded. 

My waist measure is •• • • •.••• My height ls • • • ••• ••• 

NAME •• • •• ••• •• • •• •• •• • • • •••• • •• • • • •• •• • • ••• 

ADDRE.SS •• • ••• •••• • • • • • • • • • • • • • • • • • • • • • • • • • • 

CITY. . . . . . . . .. . . . . . . • . . STATE ..••• •• ••• •••• • • • 
0 Check here if you enclose $2.98 with this order and we 
will pay postage charges. The same refund offer holds. 

60 PO PU LA R 
SCI ENC ' 

~ 

•• 
FEEL BETTE~ LOOK YOUNGER 

with COMMANDER 
The Amazing New Abdominal Supporter 

Yes, instantly. you. too, can b egin to feel ALIVE . _ . 
ON T OP OF THE WORLD by joining the Parade of 
Men who are marching up the highway of hap pier 
Jiving with the COMMANDER, the amazing n ew 
Men's Abdominal Supporter. 

GET " IN SHAP£11 INSTANTLY 
AND ENJOY A HAPPY STREAMLINED APPEARANCE 
The COMMANDER presents the exclusively designed 
" INTERLOCKING HANDS" p r inciple for extra sup
port where you n eed it most. It flattens the burden
some sagging .. corp oration " and restores to the body 
the zestful invigorating feeling that com es with firm, 
sure .. bay window " control. Order this new b elt to
day and begin enjoying the pleasure of feeling " in 
shape" at on ce. 

BREATHE EASIER-TAKE WEIGHT OFF TIRED FEET 
The helpful uplifting EXTRA SUPPORT ING power 
of the COMMANDER firmly s upports abdominal sag. 
The in stant you pull on the belt you breathe easier .• . 
your win d is longer ... you feel bette r! 

YOUR BACK IS BRACED-

YOUR CLOTHES FIT BETTER- YOU APPEAR TALLER 
T he COMMANDER br aces your fig ure . - . you look 
and feel slimmer ... your clothes fit you b etter. You r 
fri ends will notice the improvement immediate ly. 

COMMANDER IS NEW AND MODERNI 
The a bsence of gougin g steel r ibs, dangling buckles 
and bothersome laces will p rove a j oy. COMMANDER 
has a real man's jock type pouch. IT GIVES GENU
INE MALE P ROTECTION. Try this amazing n ew 
belt with full confidence . . . and at our risk. SEND 
FOR IT NOW! 

A. bove and to left are just a f e10 of the n1anu unsolicited 
testimonials /or the Commander tllat we reoeit:e regu
larlfl. Ori ginals oJ these and others are on file. 

BE FORI AFTI R 

IREE 
J 0 DAY TRIAL! 

If it fails to do all we say. 
send it back and t h e pur
chase price will be prompt
ly r efunded. 

Only $ .98 
S pecia 1 
L a r g e 
S i zes. 4 8 
t 0 6 0 

.3.98 
SIZES 

28 to 47 

-

Cllpyngh'ed m tenal 



Classified Ads only 60c per word per insertion, payable in advance. Minimum 

ad 1 0 words. To be included in J une issue copy should be in our office by 

April 28th. June issue on sale June 1st. 

POPULAR S CIENCE MONTHLY - 351 FOURTH AVE . -NEW YORK CITY 10 

12 AUTOMOBII.ES 

"CUSTOM-Styling" manual - Easily 
make car look Hollywoodlzed, CUstom 
bu1lt. ultra-beautiful! New. simplified 
customizing 1llustrations. Plans for acces
sories. refinishing, mufflers--model changes 
for new and old cars. $2. Almquist Engi
neering. 447- A 64 Street, Brooklyn 20. 

RACING Car performance for all cars. 
Increase power, speed. Special "Custom 
built' · equipment. Free literature. Write 
Lee Motorcraft, 1412-B Great Northern 
Bldg.. Chicago 4. Illinois. 

AUTOMOBILE Racing Book. Fifth Edi
tion-Revised. Tells how to build dirt 
tracks bodies, frames, engines. Records, 
superchargers. rules, formulas, plans. 
stock conversions. roadster racing. fast 
Fords. $1.00 . postpaid; $1.15 C.O.D . . Ray 
Kuns Department 274, Madlsonv1lle, Cin
cinnati, Ohio. 

BUILD your Midget Racer complete 
plans Blueprints Parts buying guide, etc. 
50c. Arthur Sibley. Mendon. Mass. 

HOT- rod and fast stock car equipment. 
List 25c 1 ~~ h.p, from older Briggs and 
Strattons. Instructions $1.00. Alden Mo
tors, Oakland City, Indiana. 

CUSTOMIZE your automobile. Illustrated 
new restyling Ideas, instructions. specific 
model changes by simple methods. Sl. 
Speed-wheel, Box 723-C, Arcadia, Calif. 

MAKE your Ford fast! Complete det!C1ls. 
photographs. How to construct 120 mph 
Hotrod. $1 postpaid. California Bill, 
Box t.-2. Eaglerock .. Los Angeles 41. Cal1f. 

DUALTONE Chrystalline packed muf
flers. Single or twin mufflers for all cars. 
Duals priced complete V8's $23.00. Six cyl
Inders $33.00. Eight cylinders $36.00. Large 
chromed tailpipe extensions $3.30. Polished 
carburetor velocity stacks $1.30. Chromed 
station Wagon stacks $15.00. Request cat
alogue. Dualtone Mufflers, 2636B India 
Street. San Diego 1, California. 

SEE our ad under Motorcycles for 
midget racer bargains. Midget Motors DI
rectory, Athens, Ohio. 

IDSTORY of Buick, City of Flint book, 
now available. Illustrations early, late 
Buick. Beautiful binding_ $3.00 postpaid. 
Clymer. Dept. B-56. 2125 W. Pico. Los An
geles 6, Calif. 

INDIANAPOLIS Official 1946 Race Pro
gram, 102 pages. Photos, results. Limited 
supply, 60c each postpaid. Clymer, Dept. 
B-57. 2125 W. Pi co. Los Angeles 6. Calif. 

MOTORACES, new book Orand Prix 
auto racing, Includes 100 photos famous 
foreign cars. drivers. $2.00 postpaid. Cly
mer. Dept. B-51. 2125 w. Pico, Los An
geles 6, Calif. 

RACING Auto Lapel Pins. Non- Tarnish
ing colorful chromed. Identifies your favor
ite sport. Specify Midget. Indianapolls car, 
Indian or Harley Motorcycle. or Indian
apolis souvenir crossed tl.ags. $1.00. each 
postpaid. Clymer, Dept. B-58, 2125 W . 
Pico. Los Angeles 6, Calif. 

''S'l'REAMLINED Roadster"-Amerlca 's 
lowest priced car! Small, speedy two pas
senger sportster I Amazingly easy to build 
from Inexpensive material-small motor. 
Complete Instructions. drawings $1.98. 
Almquist Engineering. 447-A 64 Street, 
Brooklyn 20. 

CLYMER'S Motor Scrapbooks (old au
tomobiles) Editions 1, 2. 3, each differ
ent, $1.50 each. Motor History of America, 
$3.00. Fastest on Earth racing book, $2.00. 
Motor Racing With Mercedes-Benz. $2.00. 
Book Steam Automobiles, $2.00. Power & 
Speed, $2.50. Henry Ford, His Life & Work, 
$3.00. Midget Automobile racing book, 
$1.10. Indianapolis "500" Race History 
book-1909-1946, $3.50; 1946 only, $1.00. All 
postpaid. Catalog free. See ad motorcycle 
section. Clymer, Dept. B-53. 2125 W. Pico. 
Los Angeles 6, Calif. 

USED-Car Handbook. "Judging the Used 
Car." Dealers' tricks exposed. comprehen
-sive simple tests. photographs. Postpaid 
$1. Truvalu. Box 723-C. Arcadia. Calif. 

AUTO racing magazine subscriptions. 
Pacific Speedway News. $6.00 yearly. Na
tional Speed Sport. $4.00 yearly. Illus
trated Speedway News, $4.00 yearly. All 
give complete data midget. big car race 
results. Sample copy each soc. Specify pub
lication wanted. Clymer. Dept. B-50, 2125 
W. Pico. Los Angeles 6. Calif. 

SPARKRITE Electronic Co11 gives 25% 
more power. pep, & miles per gallon. 
Cures Hard Starting. No more dead bat 
teries. One minute to install. Thirty day 
double your money back guarantee. $5.00 
postpaid. Send today! State make. year 
automobile. Pacific Engineering Enter
prises, Box 3030. Los Angeles. California. 
Dealers wanted. Send for particulars. 

"BUILD speedy Midget Track Racer 
from castoff parts! Plans. specifications. 
construction information, $1.00. Motor 
Supply. Box CS-1682. Toledo. Ohio. " 

SPEED & M1leage manual-Qbtaln 
greater speed. mileage. racing performance 
from any automobile! Includes simplified 
methods. speed tuning. gas saving secrets 
- Instructions on building economizers. 
speed equipment. duals. mufflers. super
chargers. racing fuels, fast conversions. 
$1.98. Almquist Engineering, 447-A 64 
Street. Brooklyn 20. 

L3 AUTO SUPPLIES & 
EQUIP.l\IENT 

HAVING Car Trouble? New: used, guar
anteed auto, truck parts save money. 
Transmission specialist. Describe needs : 
immediate reply. Victory, 2930~'4 No. West
ern. Chicago 18. 

AUTO parts for all autos .and trucks. 
Trans. motors, d11Ierent1als, fenders, car
buretors. Also Body Parts. Security Auto 
and Truck Parts. 1941 BP Eddy, Chicago 13. -WANTED: complete overhead valve 
head- Ford-A. C. curtiss, Box 108, Shel
ton, Conn. 

GLAZE your car twice-SOc! Guaran
teed·! New concentrated quick. easy-to-use 
powder. Just mix with water. No harii 
rubbing. Postpaid 50c. Write for other 
products. 3 Star Products. 3800 Oenessee, 
Kansas City 2. Mo. 

BURN water in your car with the Van
derpoel water inJecting carburetor. More 
power, faster pickup, cleaner, cooler, 
smoother motor, $22.50 complete with 
tank and fittings. State make and year of 
your car. Ralph A. Shade, 563 Lake Road, 
Webster, N. Y. 

MANIFOLD Whistle - Imitates "Wolf 
Whistle". Barking Dog. Siren. Etc. Con
nects to any car manifold. Complete In
stalling instructions. Send $6.00 to P ro
tecturod Company, 4033 Windsor #5, 
Youngstown 7. Ohio. 

MUFFLER manual. Convert eas1ly to 
Hollywood, Laguna, Westwood, duals, etc. 
Includes construction details, regulations, 
diagrams. Post paid $1. Mellotone, Box 
723C. Arcadia, Cal1f. 

GRILLES for most all cars. Meyers 
Auto Parts, 820 Dryades, New Orleans, La, 

CLYMERTONE Twin Muffler Sets. beau
tiful sound. complete with necessary welded 
pipes. E-Z installation. Ford V -8. $20.00. 
Chevrolet set with split exhaust manifolds. 
$37.50. Specify car model. Clymer, Dept. 
B-52. 2125 W. Plco. Los Angeles 6 , Cal1f. 

SPEEDY Piston Ringer. amazing new 
tool. Instantly removes. replaces any size 
ring. Saves time, el1minates breakage. 
$3.00 postpaid. Clymer. Dept. B-511. 2125 
W. Pico. Los Angeles 6, Cal1f. 

. NEON warning light operating with ig
nition as stop light, before brakes are ap
plied. $3. 00 plus 30c for postage, 26 ft. Ig
nition wire $1.56 extra. See February 
Science, P. 119. Automobile Safety Light 
Co., 858 East !)5 St., Chicago. 

------
RAC~NG Equipment. Cylinder Heads 

with ::;ing.e or Dual Ignition. Camshaft 
grinding. Camshafts duplicated. Dual 
Manifo.- s. 180 degree 60 ~8 Crankshafts, 
w;1eels. eLC. t<:nepper Manufacturing Co .• 
504 S. J>iu;g.Jeny, Tulsa 4. Okla. 

NEED Auto Parts ? We have them. New 
and Rebuiit. Prompt Shipment. Write Re
quirements. Save Money. Buy Direct, Fac- ' 
tory Warehouse. Mechanics Auto Parts. 
3807-A North Ashland. Chicago 13. 

ATI'ENTION! Stations. Garages Air Gun 
35c; chucks SOc; defiators 10c postpaid. 
Box 136. Galveston. Ind. · 

OIL Pumping Mot ors- brought back to 
normal without ring Job. Send address on 
Post Card for Free detaUs. Mullner Co., 
Box 3102. St. Paul 1. Minn. 

CARBURETOR repair kits. gasket sets. 
needle and seat assembl1es for most popu
lar carburetorA. State requirements. Car
buretor Service, 600 LaPrairie, Ferndale 
20, Mich. 
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'PO 'PU l.A 1l SCIENCE O'PPO'ITVNIT/E8 
14 AUTO TRA.ILERS 

BUILD your own Traller! Save Money! 
Have every feature you Vlant l Plans for 
House. Sport, Camp and Utility trailers. 
Catalog describing 9 models 10c. ( 15c In 
Canada and overseas). Jim Dandy, Box 
125-B. Wausau. Wisconsin. 

TRAILER Travel Monthly Magazine, 
Plant City 9, Fla. Twelve issues $1. Sam
ple 15c. 

91 1\-IOTOltCYCLES, BICYCLES, 
SUPPLIES 

LAROE stoc.k Indian parts. Expert mo
tor rebuilding, New and rebuilt Chief Mo
torcycle, motors only. Indian Motorcycle 
Sales. Kansas City 1. Mo. 

WHEELS, Tires, Tubes for Motor Scoot
ers, Midget Cars, Wheelbarrows, and In
dustrial equipment, All sizes. Bicycle Parts, 
accessories. Largest stock In United Statea. 
Send dime tor list. Cycle Transport Com
pany, 1241 s. Michigan Ave .• Dept, C, 
Chicago 5, Illinois. ' 

WHEELS! Build wagons, scooters, mow
ers, trallers. wheelbarrows, rrocery carts, 
baby carts, play pens. baby carriages, t" 
to 16". Free list. Trulsen Mfr. Co .• 811 E. 
31. Kansas Cit y, Mo. 

MOTORCYCLE Illustrated Magazine. 
$1.00 year. Anniversary Edition featuring 
Mpvie S tar Motorcycli&ts 25c. Buzzzz. 
5424-B Sawyer. Chicago 25. 

BICYCLE Bargain! Brand new 1947 
Schwinn or Roadmaster full siZe 26" bal- · 
loon boys or &irls only $36.75. Send check 
or money order to Holterman's Bicycle 
Store. 308 E. Walnut St.. Kalamazoo. 
Michigan. 

CHROME plating on motorcycle and all 
other parts. Silver. Gold, Brass. Bronze 
and Tin plating on all met als. send parts 
or description for prices. Master SUver
platers. 2031 Canlff, Detroit 12, Michigan. 

CLYMER'S Motorcycle books. Speedway 
Motorcycle Racing, $2.00. Motorcycle 
Speedway Annual, $1.00. How to Manage 
Motorcycles, $1.50. Motorcycling Manual, 
$2.00. How to Obtain Speed, $1.50. Motor 
Scooter Plans, $2.00. Books on Ariel, BSA. 
Norton~ Triumph, VilUers engines. $1.50 
each. ..:;ngllsh Motorcycle Magazine, SOc. 
All post paid. See our ad automobile sec
t ion. Catalog free. Clymer. Dept . B-54. 
2125 w. Plco. Los Angeles 6. Calif. 

HARLEY single motorcycle $50.00, Har· 
ley twin $65.00, complete. Motorscooters 
$9.00 up, midget cars. $10.00 up, motor
cycle $25.00~ less motors. Used motors 
$3.00 up. Ptenty of brand new 2 horse
power motors never taken from factory 
crates. Over 5000 balloon tires for motor
scooters and small cars $1.00 up, mailorder 
only. Send 25c for Big War-Bargain cata· 
logue Number 18, just out listing the 
above and hundreds of other bargains in 
new and used motors. motorscooters, 
midget cars, racers, etc. (35c by first class 
mail. ) Midget Motors Directory, Athens, 
Ohio. 

SCOOTER-CAR Runabout! Two passen· 
ger, three wheeled, motorized, speedy. 
Simple const ruction from available sec
ond hand part-s. Detailed plans $1.00. 
Midget "Jeep" plans included free. Uni
versal. 2671 Algonquin, Toledo 6, Ohio. 

MOTOR Scooters. bicycle engines. 120 
miles gallon. Dime for catalog. Clymer, 
Desk B-55. 2125 W. P!co, Los Angeles 6, Cal. 

MOTORCYCLE (miniature) lapel pins. 
Exact duplicat es favorite 1947 model. 
Chromed. colorful. non-tarnishing. Specify 
Harley, Indian. BSA. Norton. Triumph or 
Ariel. or Daytona race souvenir crossed 
fiags. $1.00 each. postpaid. Midget or In
dianapolis racer same price. Any above 
pins on attractive tie-clasp, $1.25; tie
holder, $1. 75. Postpaid. Clymer. Dept . 
B-59. 2125 W. Plco. Los Angeles 6. Calif. 

BEAUTIFUL new bicycles also tricycles 
all makes all sizes. Reduced price lis t free. 
Atlas Cycle Co., 3002 B . Broadway, Chi
cago H . Ill. 

&2 POPULAR 
SCIENCE 

MOTORCRAFT Manual complete mo
torbike, motorscooter. midget car plans. 
Instructions. other Information. 75c De
tails free.. Reed Motorcraft Co. . 215 No. 
First Avenue. Maywood, Illinois. 

"BUILD America's lowest priced motor
scooter speedster! Complete plans. speci
fications, $1.00. Big list bargain priced 
used motors, etc.. Included free! Motor 
Supply. Box 1682-CS, Toledo. Ohio." 

" PROFESSIONAL Midget Racer, Mo
tor-scooter. Midget Roadster. and Midget 
Motorcycle. Plans. specifications for all 
four contained in illustrated handbook, 
25c. Big list bargain priced used motors. 
motorscooters. Servicycles, etc.. included 
free I Midwest, 3839 Drummond, Toledo. 
Ohio." 

"CUSHMAN motorscooter $15. Shaw bi
cycle motor $15. Harley-Davidson Motor
cycle $351 Send 25c for bargain catalog 
#8, ' Just off the press. packed with money 
saving buys in motorscooters. motorbikes. 
midget cars. motors, wheels, tires and 
parts. Gail and ·company, 538 Erie. To
ledo. Ohio." 

"CUSHMAN Motorscooter $20 (includes 
motor and extra tires). Midget Racer $15! 
Send 25c tor big Summer catalog #938. 
just printed, listing these and scores of 
other sensational bargains in motors. 
wheels. motorscooters. motorbikes. Servi
cycles. tires. etc. Associated, Box CS-1764. 
Toledo, Ohio." 

WHEEI,S Steel Disc rubber-tired for 
toys, wagons, scooters, etc. Stzes 5". 6". 
7" 8" 10" avallable. United Wheels Mfg. 
co .. 1h27 La Fayette Ave .• Chicago 28. Ill. 

SERVOCYCLES no more oll and gas 
mizing. Write for det ails. new lubrication 
system. Kalamazoo Tool Design, 331 
South Burdick. Kalamazoo, Michigan. 

''MOTORSCOOTERS 1947 models. Im
mediate delivery. Send 10c for lllustrated 
catalogue. Johnsons' Motorscaoter Sales 
Co .. Milford, Ind." 

15 AVIATION 

AIRLINE employment interest you? 
Write for helpful, free information. Air 
Transport Research, Dept, E. Box 1044, 
Kansas City 10, Missouri. 

PROPELLERS--Especially designed. Air
liner 3 Blade for Ice-snow sleds, boats. 
Also 2 Blade. Aluminum castings Ford A 
air-cooled conversion. Free literature. 
Standard Aero Craft. Ft. Worth. Texas. 

VETERANS: Flight training under the 
G.I. BUl. Private, Commercial and Flight 
Instructor Ratings, Write for information. 
Gottschalk School of Aeronautics, Adrian, 
Michigan. 

CAREER Counselor. Guidance for be
ginners. 23 years aviation experience. 
George Miller. 133l-18th Street. Santa 
Monica. Callf. 

"CUBS. Wacos, Taylorcrafts. Aeroncas. 
Big catalog 25c, lists these and thousands 
of other sensational airplane bargains. 
Some are "easy to repair" crackups. Na
tional. Box 1682-CS. Toledo. Ohio." 

(. A V.IATION INSTRUCTION 

TRAIN For Aviation Mechanics High 
Salaries. This famous school approved for 
veterans. Immediate enrollment. For in· 
formation write California Flyers. Ingle
wood, California. 

f9 ELECTRICAL 
SUPPLIES & EQUIPMENT 

ELECTRiC Fan. Assemblies counter mod
els. fioor models, attic tans. AAlco Elect ric, 
1430 Franklin, Saint Louis 6, Missouri. 

ELECTRIC Pencil- writes, emtraves all 
metals. Battery model $1.0()-110 volt 
model $2.00 postpaid. Guaranteed 5 years. 
C.O.D.s accepted. Reb Industries, Dept. 
265-Y Elmhurst, Illinois. 

BLOWERS. Air · conditioning supplies. 
Gas burners. Sell for us. Card for litera
ture. Thuman Equipment co., 1225 Fifth 
Ave., S t . Joseph, Mo. 

ELECTRIC Pencil: Writes. Engraves all 
Metals. $1.00 postpaid. Beyer Mfg., 229-C 
Dixson Blvd.. Uniontown. Penna. 

MOTORS, elect ric, new, 1/25 H.P .. 110 
volts. immediate delivery. write for speci
fications. J . Fisher. 126 Richland. Pitts
burgh 8. Penna. 

LAMPs-All parts to build or repair, 
Catalog 10c. Gyro Lamps, 5416 Clark, 
Chicago 40. 

· SELSYN motors, Bendix 3~2" X 5~2" 
heavy duty 115 volts, 60 cycles. $10.25 per 
pair. J . A. Weber, 150A Maple, Hershey, Pa. 

FANS. irons, clocks. motors. toasters. 
radios. e tc. Jeanet te Electric. 159 West 
23rd S t . , N. Y. 11, N. Y. . 

HOUSEHOLDERS Attention: Repair . 
your own electrical equipment . Detailed 
instructions on motors. 1luorescent lamps, 
etc. 50 cents E . W. Lutz. 182 w. Como 
Ave .. Columbus. 2. Ohio. 

WASHING Machines. Parts all makes. 
Northeast Burner. 1358 H Street. Wash
ington 2. D. c . 

" GAS-MIZER" - America's finest hot 
water system. Dealership opportunities 
avaUable. Safety Con~rol Company, 2519 
Wilson. Arlington. Virginia. 

MAGNETS Alnico. New Number V 
stocked. Terry Sales Company, 3726 South 
Detroit Ave .. Toledo 9, Ohio. 

MANUAL On multispeed three phase in
duction motors $2.00 free literature. Elec· 
tric Generator Mfg. Co.. 1333 N. Dale 
St., St. Paul 3. Minn. 

ELEMENTS, Irons. Toasters. 55 cents 
each. Claudlo, 67 West 101 Street, New 
York 25. N.Y. 

ELECTRIC fan assemblies. Assemble 
your own. Ted Riseman, 207 North Fifth, 
Springfield. Ill. 

WIRE Recorder Magazine-Sixty min
utes of recordin& voice. radio or music, 
reproduces and erases. Brush Laboratory 
mad&. completely assembled. chassis 
mounted, enclosed untt with wire spools 
ana 10.000 feet of stainless steel wire, 
level-wind and brake control mechanism, 
elapsed t ime Indicator. warning and stop 
switches. brand new. Add your ampWler 
and motor drive for complete recorder. 
Price $54.50. McCoy Sales Company, P. 0. 
Box 335. Berea. Ohio. 

140 WELDING, SOLDERING . 

MYRTLEWOOD Lumber 60c Bd. Ft. for 
turning or Furniture. Box 1. Agate Beach, 
Oregon. .. 

ACETYLENE Generator. Easy to build
Plans. Instructions $2.00. Weldox-R. 2. 
Box 264, Phoenix. Arizona. 

. 
WELD, Cut, Braze with gasoline! Amaz

ing new d iscovery shatters costs, Boosts 
profits. Important! Write Matthews Mfg. 
Co .• Calgary, canada. 

GUARANTEED 20 to 160 amperes output 
welder. uses 1/ 16" to 3/16" rods. with 
complete supplies $135.00. New. heavy
duty industrial portable. Others. $35.00 to 
$245.00. Free illust rated literature. Wil
liams Co.. Box 4100. Portland 8. Oregon. 

80 l\IACWNERY, TOOLS, 
SUPPI..IES 

WAR Surplus In small tools for machine 
shop-Send 10c for bulletin. Travers 
Tool Co., Dept, s . 5 Court Square, Long 
Island Ci ty 1, N . Y. 

BUILD Qulckchange gear box without 
cast ings for $10.00. Craftsmen, Atlas and 
ot her lathes. Complete drawings $3. 75. 
S tevens Engineering, 2604 Military, Los 
Angeles 34. 

SHEBEL Saw Filer, $'1.50. Files all saws. 
Free trial. Circular. 730A So. 2nd St •• 
Milwaukee t, Wis. 

• 
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'PO'PU£A1l SCIENCE 01i'PORTNNITIE8 
SOCKET Wrench Sets-9/32-1,2-11/16-

13/16-7/ 8-15/16 5 and 10 Inch ext ension 
High speed handle $4.50. A. Friedman. 
1514 N. Poinsettia, Hollywood, Calif. 

GEARS For 11\ventors. experimenters. 
model makers, schools, work shops, lab
orat ories. etc. Government surplus made 
of brass, bronze, dural steel and stainless 
steel. 12 matched pairs; 24 gears, bevel. 
spur and ratchet. List price $12.00. our 
price $2.50. 25 matched pairs; 50 gears. 
includes larger sears, also sets of worm 
gears. List price $30.00. our price $5. 00. 
Limited quantity. Order now. Write for 
our bulletins on ball bearings, rectifiers. 
Relays, Selsyns, Horns and government 
surplus materials. Met Exchange, 323 Ca
nal S t reet. New York. 

BRASS parts made to order on ·auto
matic Lathe. Send pencil sket ch for price 
and delivery. G. K. Keller Company. Bal
timore 23. 

WORK wanted for hand Turretlat hes. 
Glenbern Machine Co.. Youngwood. Pa. 

DRILL GRINDE~rinds drills t o fac
tory accuracy. Calipers with direct reading 
scales. Cl.rcle cutters. New Tool grtnde.r . 
Lowest prices . Free literature. Factory. 
811-A East 31st. Kansas City 3. Mo. 

MENDALL Metal. Permanent repairs for 
leaks. cracks. splits. holes, In all pipe and 
fittings, right through rust. corrosion. 
paint. Also motors. cylinder heads. water 
gaskets. etc. Easy to use with blowt orch 
flame. FUses with any metal at only 250 
degrees of heat-less than red heat. Con
tains own 1lux. Permanently mends In ten 
minutes. Any part accessible to blow torch 
can be mended in place. Money back guar
antee. Used nationally !or 30 years. Send 
$5.00 tor 6-bar package, prepaid to you. 
Immediate delivery. 4 A Manufacturing 
Co., Dept. U. Littleton. Colo. 

TANKS, Stainless Steel, 9 gallon capac
Ity. 12" diameter 24" long. Rated 
strength: 400 lbs. per square Inch inter
nal pressure. Ideal for air compressor. 
rustproof tank for boat or camp. Writ e 
tor details and "How To Make It" free. 
Surplus bargain at never-again price of 
$8.00, fob Irela.nd and Vice, 48 Chedel 
Place. Auburn. N. Y. 

AIR Compressors, Electric. 3 Stage. 
Value over $200.00. New 27 Volt AC-DC. 
Convert Easily with Transformer or 4 1000 
Watts Heating Elements . . Weight 28 lbs.
instructlons Free. A real buy $15.00. Im
mediate .Delivery. Write For Quantity 
Prices-General Vacuum Co .. 1439 Grand 
Ave .• Kansas City 6. Mo. 

AT last- a wire brush that really 
whisks off rust. paint or slag in a hurry. 
Heavy, powerful bristles. 6" Diameter. 
Fits any ;2" shaft. Send for o.ne or more 
of these wonder brushes today. $1.00 each 
or 6 for $5.00 post paid. Enclose check or 
Money Order. Penn Electric Co., 222 La· 
fayette St .. New York 12. N. Y. 

WAR Surplus. Machines, Tools. etc. 
Free literature. Wayne Enrlneertnr. 
Oreenvme 2. Ohio. 

MAGNETIC Dial Indicator Bases-$3.f51 
Wrlt&-Eyrlch, Box 849-A, Milwaukee 1. 

TAPS & Dies direct from manufacturers. 
Equip your shop at small cost. Write for 
free price Ust. King Tap and Tool Co .• Inc .• 
North Attleboro. Mass. 

HOBBYISTS! You can equip your work· 
shop at a fraction usual cost by building 
your own MUl. Shaper. Drillpress. Band
saw and other shop tools for metal and 
woodworking from Lewis Castings, Ma· 
terials and Blueprints. Easy to complete. 
and ideal for home use. Send 10c to cover 
cost of matling latest Catalog descrlblnr 23 
Items. Lewlll Machine Tool Co. . 3217-S 
Union Paclftc Ave .. Los Angeles 23. Calif. 

HOISTS. surplus Spur Gear Hand Hol.at 
wUl U1t 500 pounds 20 feet. Made by fa· 
mous manufacturer to llft bombs Into air
craft. Easy to Install and operate. New ... 
unused. Shipped postpaid anywhere in 
U.S.A. for $10.00. or write for Illustrated 
details and dozen uses. Hurry! Ireland and 
Vlce, 48 Chedel Place. Auburn. N. Y. 

FILE&-New 6" to 18", Assort ed shapes 
$1.00 Dozen. D & H . 1362 College Ave .. 
Bronx. N. Y. 

MACHINE shop tools released for private 
indust ry; 14" Loose Change Lathes $150; 
16"- $180; Vertical Miller $410; 16" Quick 
Change Lathe $440; Gould & Eberhart 
Gear Cutter $430; .18" lathe $340; #2 Cin
cinnat i miller $660; ftoor type sensit ive 
drill $40; small hand m1Uer $130; Plain 
milling machine $180; Med.ium sized $250; 
Conversion Parts Co.. 277 Adams Street, 
Boston 22. Mass. 

DRILL Grinder for twist drills $2.95. 
See ad on page 272. 

79 MACHI~"ERY FOR SALE 

ACETYLENE Welding Outfits. new. con
sisting of 2 gauge Regulators. torch. 3 tips, 
hose. connect ions. clamps, lighter. $54.50. 
Eagle Welding, Dept. 42, 5085 Broadway, 
Chicago 40. Ill. 

1 '7 BATTERIES, 
GENERATORS, ETC. 

MIDGET Magnetic Motor. Small n.ash~ 
light cell operates. Parts plus Instruct ions 
30c. Eltro. Deer Park. N. Y. 

19 BOATS, OUTBOARD 
l'IOTORS, ETC. 

FULL size. cut to shape boat pat terns. 
blueprints. H2- 38 feet. Illustrat-ed "Build 
a Boat" catalog. lOc (coin). "How to Build 

. Boats" book. $1.00. Cleveland Boat Blue
print Co .• Dept. A-77. Cleveland, Ohio. 

INBOARD marine motors, conversions. 
supplies. Catalog on request. Stokes Ma~ 
rine Supply, Coldwate.r. Michigan. 

MARINE Power- Easily convert any 
Ford and Jeep motor (domestic and for· 
eign) with Oeco parta and tits. Complete 
catalogue 25c (coin) . Osco Motors Corp., 
2020C E. Orleans St.. Phila. 34, Pa. 

ATTENTION Sportsmen I Go Kayaklng! 
Build yours from complete. easy-construc
tion kits. Literature. Play-acks, Ded
ham, Mass. 

KAYAKS, Rowboats. Weldwood ready 
cut ldta. Booklet. E. J. Croot Co., #103·E 
Basking Ridge, N. J. 

WHY lug your outboard motor? New 
easy carrier $8. 75. Catalog free. Sports
man's Pat. -Tahoe Valley 4. Calif. 

ANCHORS navy type. sizes 10-15·20-25· 
30 lb. Semi-s.t.eel. aluminum finish. Rec
ommended size. 1 lb. per ft. Price 20c lb. 
! .o.b. Wilson Patterns. Coffeyville. Kan
sas U.S.A. Discount to dealers. 

CANVAS for boats. Sailcloth. win.rdope. 
canvas cement. paints. Salls for sailboats. 
canoes. etc. Catalogue. Alan-Clarke. 96 
Chambers. New York City. 

"MARINE conversions for Ford and Jeep 
engines. Catalog 10c. Lehman Manufactur
Ing Company. Department A. Newark 2. 
New Jersey." 

RUBBER Boats-Holds 1 to 5 men; 
wei.rh 5 to 40 lbs. Ideal for fishermen. 
duck-hunters. yachtsmen. seashores. Made 
to rigid government spec111catlons. Price 
$14.81 to $69.75 depending upon size and 
condition. Wrtte for circular. Karl Ort. 
Dept. PS-2. York. Pa. 

KAYAK Blueprints. Deluxe Models
catalogue 10c. Viking Kanoes. Merrick, N.Y. 

PRACTICAL. light, folding Kayak. 
Specify 10;2' or 15'. Rush $1.00 for plans. 
Hoosier House, Dept. A. P.O. Box 12M, 
Indianapolis 6, Ind. 

ISl ENGINES, MOTORS, ETC. 

"BUILD Your OWn" sas drive arc weld
er easily with Hobart Generator. Save $300 
to $500. and need onb add used auto en
gine and Chaul.a to butld portable raa 
drive welder that goes everywhere after 
profttable construction and repair Jobs. 
Write for free Instruction book. further de
tails. Hobart Brothers oo.. Boa P-10411. 
Troy, Ohlo. 

MOTOR wlndtng t-ester. indicates 
burned out or part ly sho.rted coils in sin· 
gle or three-phase motors. indispensable 
for repairmen. Send for bulletin. Motor 
Industries, Quincy, Illinois. 

150 AMPERE Generators for welding 
$47.50. Extra Flexible Cable, 6 ft. lengths 
$2.75: Other Bargains. Butler Electric 
Company, 1885 Milwaultee. Chicago 47. 

ELECTRIC Motors 110 Volt AC-DC ~~~ 
horsepower 80QO R.P .M. (Reconditioned) 
Marvelous Value $6.50. Limited Quantity. 
B. Price, 1394 Fulton A venue. Bronx 56. 
New York. 

WINDI.NO Data. listing 225 motors. sin
glE! and three phase, $1.00. Motor Data, 
Box 7631 Kansas City 3, Mo. 

'7 Al\IERICAN POLICE 
.JIU .JITSU 

DEADLY Judo-Fiercest fighting tech
nique. Trick knockouts. (200 photographs 
-plus mustrations. ) Expert instruct ions
Three volumes. Complete $2.25. Variety 
House. Box 46-AR. Wall Station, N. Y.C. 5. 

20 BODY-BUILDING COURSES 

BAR-BELLS, Dumbbells, Exercise equiP· 
ment. Courses, Free booklet. Good Bar
bell Co .. Reading, Penna. 

BARGAIN sales, Barbell Equipment. 
Muscle Courses. Free Strongmen Physique 
Cucular. Write Sid's System. (CPs M 10) 
8421 ~2 Evergreen, South Gate. California . 

1947 NEW Low Prices. Burgo Barbells, 
405 Martinique. Dallas 10, Texas. 

124 SPORTING GOODS, GUNS, 
FISWNG TACKI.E, AR.()HERY 

"AMMUNITION"- "New and Used"
"Shotguns" - " RUles" - "Revolvers" 
- "Pilltols" - "Fishing Tackle" - Llllt 
10c. Rudolph's, Atchison, Kansas. 

2000 BARGAINS. firearms, binoculars, 
war relics, catalog 40c. Smith Museum, 
Runnemede, N. J. 

SEND 10c for list 100 used guns. Fray
seth's. Willmar. Minnesota. 

BOWS-Arrows. Write headquarters for 
Archery equipment. · Quality products. 
Popular prices. Catalog 10c. Large Ulus
trat ed Hand Book Instructions. making 
and shooting. SOc. Archery, 617-A So. 
State. Chicago 5. 

" GLO Lite" Bobber Releas&-allows 
bobber to slide free on line when the fish 
bites- 35c postpaid. Glo Lite Bobbers. 2111 
Woodward Avenue, De'trott 1. Michigan. 

FISHING Poles, Ferrules, Guides, Tip&, 
Clamps, etc .. Native canes, Bamboos, Ton
kins. 1-Piece All-purpose rod, guides, top, 
reel-seat, butt, varnished, $6.60. 3-Piece 
Nat1ve Cane, Painted, $2.50. 2·P1ece steel 
Rod, Guides. TIP. Hardwood Handle $2.50. 
Dealers write. Bob Pace. Combs, Ark. 

SPORTS Bassrod Sensational Design, 
Lifetime Guarantee. Catalog Free. Na· 
tiona! Distributor Goff, 5017-19 Cermak. 
Cicero 50. Illlnoia. 

WAR Surplus-Repair Kits. For repair· 
lng Guns, Fishing Rods. Reels, Radioa, 
Electrical Appliances. OVer 100 items. 
$2.70. No C.O.D. shipments. Turley Sport
Ing Goods, Brigham. Utah. 

SPECIAL Sale: Hunting Knives $1.00; 
Telescopes $1.00; Compasses 35c. l"olde.r 
"S" Sporting, Pollee Goods, Badges etc. 
Nassau .Sales Co .. Floral Park. N. Y. 

3,000 BARGAINS:-Antique Firearms, 
. Indian Relics. Coins, Minerals. Flintlocks. 

RUles, Pllltols, swords, Cartridges, Fossils, 
Illustrated Catalog 25e. Helke, wenona. m. 

AMERICA'S most fascinating hobby. Col
lect famous American and foreign insignia 
emblems. 77 selections. Airlines, Railroads. 
Steamships. Hotels. See pare 112 M4rch 
Popular Science. Introductory package. 
plus Free Baseball sticker. 25e. 8amples 
lOc. "Traveler" c / o Vo1ue Bpeclalties. 
Carne11e Hall. Cleveland 15. Ohio. 
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POPlllA1l SCIENCE 01i'P01lTIINITIE8 
ISIS FIEI.D GLASSES, 

TELESCOPES, ETC. 

REFLECTING Telescope, complete 3%" 
diameter, equatorially mounted. View 
planets. stars. $19.75. Write Skyscope Co •• 
'75-5th Ave .• New York. 

60 POWER telescope, $2.95. 250 power 
microscope, $2.45. send for free catalog of 
Telescopes, Binoculars and Microscopes. 
Brownscope Company, 24 West 45th Street, 
New York. 

FOR Sale: 6 x 30 and 7 x 50 Binocular 
optics. Fine quality. Cemented doublets. 
All optics coated. 6 x 30 . . . $6.50 com
plete set. 7 x 50 . . . $12.50 complete set. 
Mall Your Orders Today. Mitchell Optical 
Co.. 236 East Monroe. Kirkwood 22, Mo. 

INFRA-RED filters glass n~" (40 m11) 
diameter. mounted. Snap on binocular or 
camera. $1.00 per set. Ross. B68 West 
Broadway, New York. N. Y. 

GENUINE polaroid glass-2)8" (72 mil) 
diameter. $1.25 each, 2 for $2.00. Ross. 
B68 West Broadway, N~w York. N. Y. 

MAKE high power refiecting telescope. 
complete kit of precision optical parts. 
fully finished: 3" diameter, 44" focal 
length. mirror and diagonal both hard 
aluminized. p lus 3 lenses for high power 
eyepieces. The buy o! the year. All $6.00. 
Ross. B68 W. Broadway, New York 7, N.Y. 

TELESCOPES, Microscopes. binoculars, 
barometers, books, photographic equip
ment; Buy, sell, repair. Lists 10c. Ras
mussen & Reece, Amsterdam, N. Y. 

MAKE your own powerful, emcient 
astronomical telescope. Lenses and in
structions lOOX $2.50. 200X $3.50. 400X 
$5.50. Instructions alone 10c. Carl Jamer. 
Manorvllle, N. Y. 

MAKE your own eftlclent compound mi
croscope. Lenses and inst ructions 5QX 
$1.00. 200X $2.00. 400X $3.00. Instructions 
alone 10c. Carl Jamer. Manorville. N. Y. 

DOGS, BIRDS, 
PETS, RABBITS 

ANGORAS, Chinchillas. White Giant 
Rabbits - ·"Rabbitry Management" tells 
everything, $1.00. Self-cleaning Hutch 
plans $1.00. Automatic Feeder plans $1.00. 
All three $2.50. Catalog finest Pedigreed 
Rabbits free! Grlnsteads. Dept. 16-D, Ed
wardsville, Ill. 

RAISING Rabbits. Cavies, Hamsters. 
Chinchillas is a growing and profitable 
Industry. Magazine 10c. Descriptive Book 
and magaZine 25c. Book and magazine 
(monthly) one year $1.00. Address Small 
Stock Farmer, Pearl River 16. N. Y. 

GUARANTEED Chin-Chin Giant Chin
chilla rabbits. Greatest amount of deli
cious meat. Largest, finest, most valuable 
furs. Tremendous demand for breeding 
stock. We buy youngsters. Contact world's 
largest breeder. Willow Brook Farm, R16, 
Sellersville, Pa. 

RABBITS for Fun, Food, and Fur. New 
Zealand White breeding stock. Easy to 
raise. Instructions free. Hazelbrook, R 5 c. 
Gettysburg, Pa. 

$250 MONTHLY. Raising Angora Rab
bits, Particulars free. White 's Rabbitry, 
Lawrence, Kansas. 

REAL Giant Chinchilla Rabbits. Offered 
by their originator. Free details. Stahl. 
Pearl River, N. Y. 

FOR Sale - Coonhounds, combination 
treehounds and high class foxhounds. Rab
blthounds a specialty_ Raccoon Mountain 
Kennels, Dures Thomas, Rt. 3, Albert
ville, Ala. 

$2,500.00 YEARLY raising Angoras year 
round market. Wilsons. 1065 Shryer. St. 
Paul 8. Minn. 

RAISE Angora Wool Rabbits, very profit
able. wool $14 a pound, shear four times a 
year. Also good for meat. easy to raise. we 
teach you In 20 lessons. Details free. Inter
national Angora Institute, 200 Burrell 
Bldg.. San Jose, California. 

64 POPULAR 
SCIENCE 

. ,. .-

RAISE Guinea Pigs. Make money at 
hollle. Big demand. Booklet free. Taylor, 
Box 426B, Hapeville, Georgia. 

ST. BERNARD Pups: Champion sired 
beauties. Franklin Young, R. 3, River
head, Long Island, New York. 

83 !fiLK GOATs· 

"MONEY from dairy goats!" Booklet 
free. Introductory 3-month subscription to 
leading magazine 25c. Dairy Goat Journal. 
Dept. 768, Columbia, Missouri. 

IS2 F AR.l\lS, 
OTIIER REAL ESTATE 

HOMESITES $450--<:onvenient payments. 
California's finest garden section. On 
Morro Bay's scenic shores. Wonderful fish
Ing, hunting_ boating_ bathing. Fertile 
soil, softest water, temperate climate, con
genial communitY. Free literature. Richard 
Otto. 6560-Z, Hollywood Blvd .. Hollywood 
28, California. 

OZARK Lands for All purposes. Actual 
river frontages. 5 acres $90.00 and up
wards. Free list and literature. Hubbard, 
424H, Minnesota Ave., Kansas City 4. Kans. 

GOOD Farms-Ranches. Washington. 
Minnesota Montana, Idaho, Oregon, 
North Dakota. Dependable crops, favor
able climate. Write for literature, lists de
scribing typical postwar farm opportuni
ties. Specify which state. J . W. Haw, 120 
Northern Pacific Ry., St. Paul 1. Minn. 

STROUT'S Green Farm Catalog-over 
2400 Bargains-money-makers-32 states
Coast to Coast. Malled Free. Tell us what 
you want-Where? Price? Terms? We will 
try to save you Time & Money. Strout 
Realty, 255-ZB 4th Avenue, N. Y. 10. 
N. Y., 20 W. 9th St., Kansas City 6. Mo., 
453 s. Spring, Los Angeles 13, Call!. 

WANT To Be Your Own Boss? A good 
farm In Canada is your answer. Low 
prices. Favorable terms. Drop a postal to
day, giving your preferences as to siz-e and 
k ind of farm, and province in which you 
are interested. Address H. R. Cresswell, 
Canadian Pacific. Mont real. 

GET up to 120 acres of Land Free, for 
your own Fur Farm, Resort, Etc. In 
United States. or Alaska. Send $1.00. Info. 
P. 0. Box 373. New Holstein. Wise. 

CHEAP Homes. Stock Ranches. Free 
stock range, lovely climate In healthful. 
fertile , beautiful Ozarks. Free literature. 
Write Barnsley, Ozone. Ark. 

FARMS free list Dairy Chicken Muskrat. 
Timber Lands. R . J. Sheehe, Broker, 
Arcade, N. Y. 

FILE now! Government accepting ap
plication 5 acre sites this area. Information 
and maps $1.98. T. Ray. Palm Springs, Cal. 

108 POULTRY AND SUPPLIES 

RAISE turkeys the new way, write for 
free information explaining how to make 
up to $3000.00 in your own backyard, ad
dress National Turkey Institute, Dept 57, 
Columbus, Kansas. 

POULTRY Pays. Learn how Post Card 
brings free booklet "7 Keys to Poult ries 
Profits. " Information- Factual write Poul
try Guild. 1046 South Olive Street. Room 
109. Los Angeles 15. Cal. 

111 PROl"'TABLE OCCUPATIONS 

DETECTIVES Earn Big Money. Excel
lent opportunity. Detective Particulars 
free. Write, Wagoner. P-125 West 86th, N.Y. 

WELDING-Electric Arc. Learn profit
able trade quickly through actual practice. 
Incllvidual welder instructions at bare cost 
of materials. Full particulars free. Valu
able welding lessons book 50c. Hobart 
Welding School. Box P-1064. Troy, Ohio. 

LOCKSMITHING- Profitable Business 
or Hobby! New course teaches you how to 
pick locks. fit keys, de-code, masterkey, 
etc. Easy self-Instruction lessons. Bargain 
price. Fascinating 100-page illustrated 
catalog Free! Write Nelson Company, 
Dept. 2-01, Chicago 5. 

MUSHROOMS Grown. Boxes, Barrels; 
Illustrated Instructions, soc. Spawn $1.00. 
Gordons, 553 Willlam, Winnipeg, Manitoba. -

$5000. FROM Half-Acre Growing Gin
seng. Seed Cont ract supplled. Particulars 
lOc. Associated Growers, Dept. 12, 340 
FurbY. Winnipeg, Manitoba. 

$40.00 WEEKLY. Made growing mush
rooms. Fresh_ Dried. Dominion Patent 
331,583 . free spawn. North American. 169Y 
Yonge_ Toronto, Canada. 

MAKE beaut iful costume jewelry at 
home for large profits, hobby or therapy. 
Free illustrated wholesale catalogue of sea 
shell, metal and plastic parts contains 
detailed instructions. Florida Supply 
House, Bradenton, Florida. 

CUSTOM Made jewelry. profitable hobby 
or business. Copyrighted laboratory man
ual starts you working with precious met
als. Designing, pattern making. casting by 
proven methods using simple equipment. 
$1.00 refundable in seven days l! dissatis
fied. Hobby Craft Research Bureau. Suite 
312-B. Guaranty Bldg., 6331 Hollywood 
Blvd .. Hollywood 28. Call!. 

"CASH In on hard water in your com
munity. Complete instructions $1.00. Mr. 
Clevenger, 6342 S. Loomis Blvd . . Chicago 
36, Ill. •. 

BE a Novelty Manufacturer. fascinating, 
Interesting work. Exceptional profits. No 
expensive equipment needed. Quickly 
learned. Use garage or basement. success
ful manufact urer shows you how to start 
on limited capital. Plastex Products. 711 
Laguna. San Francisco 2. California. 

START Back Yard. Perennial Plant 
Business much more Profitable than Gin
seng. Instructions $1.00. Richland Gar
dens. Martin. Tennessee. 

EARN Money At Home With Type
writer! Addressing Envelopes. Circulars, 
Typing. 25c brings deta1ls also 68-Page 
Book of Money-making Opportunities. 
Ace-9, Box 183. Birmingham. Ala. 

MAKE beautiful mirrors from inexpen
sive window glass. No special equipment 
required. Details Free. Tes-Co.. Box 
189-SE. Wilkes Barre. Penna. 

METALLIZE Baby shoes for big profits. 
Several methods $1.00. Tes-Co, Box 
189-SF, Wilkes Barre. Penna. 

SCRAP Metal costing Sc pound brings 
Dollars in finished castings. Information. 
Fritz Foundry & Supply, 622 N. Fulton. 
Allentown, Penna. 

MONEY from Wood Scraps. Details 
Stamp. Woodcraft, Lovers Lane. Gaines
ville. Tex. 

SEA Shell Jewelry_ Free instruction. 
Werts, 1429 56th Avenue, Oakland 3, Calif. 

TRADES that often pay $50.00 daily 
completely described and lllustrated. 
"Flagpole Painting and Repairing"
$2.00, "Smokestack Painting and Repalr
ing"-$2.00. The Skyline Company, Box 
1601-A, Uniontown, Pa. 

22 BOOKS, 
PERIODICALS, ETC. 

WHAT Every Mason wants. We have 
Masonic books for Blue Lodge, Chapter, 
Commandery Scottish Rite and Shrine. 
Our rituals are used the world over. Send 
for our free catalog of books and rituals for 
Masons. Odd Fellows. Knights of Colum
bus, etc. Ezra A. Cook, Publisher, Inc., 
P.O. Box 796-RMY. Chicago 90, Ill. 

MAGAZINES (back dated)-foretgn, do
mestic, arts, Books, booklets, subscrip
tions, pin-ups, etc. Catalog 10c. (refund
ed) . Cicerone's. 863 First Ave .. New York 
17. New York. 

BIG Profits Taking Subscriptions For 
All magazines. Agents' Confidential Cata
log listing over 2500 periodicals and com
plete starting supplies Free. Pines Sub
scription Agency, Flushing, N. Y. 

BOOKFINDERS! (Scarce, out-of-print 
unusual books.) Quickly supplied. Send 
wants. Clifton, Box 1377-PS, Beverly Hills, 
Calif. 



'PO'PUl.Atl SCIENCE OPPOJlT(,(NfTIE8 
GOOD "Used" Self-inst ruction educa

tional books on all subjects bought, sold, 
rented, exchanged. Satisfaction guaran
teed. Complete tnformatlon and 100-page 
filustrated bargain catalog Free! Write
Nelson Company, Chicago 5. 

EDUCATIONAL Books sold cheaply or 
rented for small fee. Books bought. Mon
ey-back guarantee. 4,000 Bargatns. Catalog 
Free. (Courses Bought.) Lee Mountain, 
Pisgah. Alabama. 

NATIONAL Geographic Magaztne, 1888-
1946. Any issue. Periodical Service, Box 
327-S. Swarthmore. Penna. 

FREE bargain catalogue for adult book 
buyers. Klsstn. Box 134, Madison Sq. 
Sta .. New York CitY. 

ADULT Books 25c. Five-$1.00! Free 
Bookalogues! Hirsch, Sprtng Valley 3, N.Y. 

MAGAZINE Export Sales Co .• 2084 First 
Ave.. New York ' 29, N. Y. Over-issue 
popular American Magazines and Pocket
Size Books. Comic, Screens. Fashions Pic
torials, Romances. Pulps and many others. 
Export OnlY. 

BACK Issue magazines. Prices catalogue 
for $1.00. Credited on first order. Kovach. 
712 So. Hoover. Los Angeles 5. Callt. 

AUT'O drivtng for learners. Actual 
course of inst ruction. Booklet by profes
sional drivtng instructor. 75c, Bradford's, 
Box 636, G.P.O. Brooklyn 1, N. Y. 

ADULT Book. Revealing Sex Truths. 
"Illust rated." 50c. Kogan. 1032-SF, N.Y. 8. 

RADIO-electronics books supplied by 
mall. Servicing, troubleshootl.;lg, home 
study, radio math, electricity, etc. Send 
postcard for free !llustrated catalog, 
Nephews Publishing Company, 300 Pacific 
Street, Brooklyn 2. N.Y. 

1947 WHOLESALE catalog and Directory 
10c. Latshaw Sales. Sunnyside-C. Indian
apolis 44. Indiana. 

SECRETS and Tricks of Hypnotism ex
posed in " Confessions Of A Hypnotist" 
$1.00. W1lllam-Frederick Press. 313 West 
35th Street, N. Y. 1. 

ARTIST'S Ptn-ups. Gorgeous models in 
tantallztng, breath-taktng poses. Set 35 
pictures $1.00. Baker Service, Box 1840 
Cleveland 6. Ohio. 

ADULT Books. Catalog and Sample. 10c. 
Ba)f.er setvice. Box 1840, Cleveland 6, Ohio. 

BOOKS! (out-of-print, scarce); quickly 
supplled. Send Wants. Spotlight, 141 
Broadway, New York. 

MAGAZINES-Business. Vocational. Di
version. Current single copies. Choice over 
850 periodicals. All fields .. Free price-list. 
Commercial Engraving Publishing Co .. 
34S North Ritter. Indianapolis 19, Indiana. 

BACK-Date Magazines, Books. Specific 
issues- years. Arkell's , Tarzana. Calif. 

BACK issues magazines. reasonable. 
Reedmor, 841 Intervale Ave. , N. Y .. N. Y. 

"RADIO For The Millions"-practlcal 
book. Complete instructions for building 
78 radios. phonographs. other sets. 192 
pages. 648 pict ures. Regular Edition $1.49. 
Popular Science. Dept. 57-C, 353 4th Ave
nue, New York J,.O. N. Y. 

"FIX It Yourself"-home repair book. 
How to fix appliances. furniture. plumb
ing. e tc. 256 pages. 163 pictures. $1.49. 
Popular Science, Dept. 57-C. 353 4th Ave
nue, New York 10. N. Y. 

"WHOLESALE Catalog, Directory lOc" 
Big 8 ~2xll Catalog. S t afford Sales.. Box 
5211. Indianapolis 1. Indiana. 

ANY Back Number Magazines quickly 
supplted. Books all subJects. American 
Book Mart. 20 West Jackson, Chicago 4, Ill. 

AMAZING new book gives instant solu
tions to 100.000 practical problems. De
tails free. Columbia Graphs. Columbia 2, 
Connecticut. 

81 1\lAGlC TltiCKS, PUZZLES, 
ETC. 

FREE catalog magic, puzzles, tricks. 
Scheetz's, 981 Branch, Sellersvllle~ Penn. 

MAGICIANS' . Gamblers• secret-s exposed. 
Cards, Dice, Punchboards .. Slot Machine. 
Catalo~t lOc. Book Co .. Box 671. S t. Louis 
1. Mo. 

"MAGIC Vanishing Card". Throw it in
to air, it completely disappears, reproduce 
It later from spectators pocket. Easy to 
do. Complete 25c with magic catalog. The 
Magicl~. 2463-D, Kensington Ave .. Phila
delphia, 25. Pa. . 

WORLD'S largest professional magic 
shop, keeps you in touch with latest tricks. 
To receive mailings, send 35c for new cat
alog. Holden's, 220-P West 42nd St .• N. Y. 

500 TRICKS! New 1946-7 edition Doug
las famous Catalog. Now ready, on,ly 10c. 
Brand new magic for pocket, parlor. club . 
stage, professional. amateur. America 's 
fastest . service to magicians everywhere 
for over 25 years. Send lOc Today. Douglas 
Magicland, Dept. 2, Dallas, Texas. 

THE True Secret of Ventriloquism. Free 
booklet . Quackenbuch, Big Flats, N. Y. 

FREE! Large Catalog of magical appa
ratus if you remit 25c for "MAGIC IS 
FUN" magazine. Robbins Co .. 152-F West 
42nd Street, New York. 

READ t he Fakir Monthly Magazine for 
Magicians. Copy 25c. Subscriptions $2.00 
yearly. Racbun, 114 Grand, Brooklyn ll.N. Y. 

VANISHING Quarter trick and catalog 
25c. Sterllng Magic Co .. Royal Oak, Mich. 

200 ELECTRIC Stunts,. 110 volts, $1. 
Cutttng Sons, Campbell 3, Calif. 

STARTLING. Bewildertng Hindu Mystic 
Trick 10c! Post ways, Box 5325-Z, Phila
delphia 42. 

BUBBLE Gum: .25c brings 25 pieces and 
latest list magic. novelties. useful articles. 
etc. Lion Sales-Box 822-Fond du Lac, 
Wisconsin. 

INSTRUCTIONS-279 tricks (illustrat
ed)-50c. S teiner's, 33 Rockwell Road, 
Danbury, Conn. 

VENTRILOQUISM Taught. 3c stamp 
brings particulars. Smith, Dept. 410. 801 
Bigelow, Peoria 5, Dl. 

EXPLODING Booby Trap; Joy Buzzer; 
50C. Catalogue included. Box 99. Brook
line 46 .. Mass. 

• 
JOIN Trick Of The Month Club. Mys

tify friends throughout the year. 12 
months membership only $1.00. Trick Of 
The Month Club. Box 710. Roseville . Calif. 

HYPNOTISM! 25 Lesson Course, $1.00. 
Monarch. 38-S Jefferson. Auburn. NewYork. 

BE a Magician. Large professional 
magic cat-alog of latest tricks. 25c. Ire
land, F-109 North Dearborn. Chicago. 

MAGNETIC Tricky dogs amustng, un
usual instructive. terrific novelt y on power
ful magnets. four pair $1.00. Gross $21.00. 
Auerbach. 14 East 34th, New York. 

GUARANTEED Magic tricks! . High 
quality, low prices. and fast service. Big. 
Illustrated catalog and five good tricks ex
plained. only 25c. Satisfaction guaranteed ! 
Bargain! Act now! Newton Magic Com
pany, 121-B Main. Bonham·. Texas. 

63 GA1\U:•~S, ENTERTAINMENT 

PHONOGRAPH Records Cheap. Cata
logue. Paramount. S-313 East Market, 
Wilkes-Barre. Penna. 

36 COIN COLI~ECTING 

FREE! Foreign coin, banknote and Coin 
Collectors' Illustrated Cat.alog to ap
proval service applicants. Send 3c pastage, 
Tatham Coin Co .. Springfield-D50 •. Mass. -

COMMEMORATIVE $~~ -Columbus, 
Washington. Cleveland, Stone Mountain. 
$1.50 en.Illustrated Cata logue 25c. Norman 
Schultz, Salt Lake 9, Utah. 

FOREIGN Coins on Approval on Re
quest. Del Monte. 40 W. 18. N. Y. 11. 

2.000 YEARS old! Ancient coins. $1.00 
for assortment. Allyn Roberts, 1018 Third, 
Marquette. Mich. 

INDIAN head cents 22 different $1.00. 
Sayers. 219 S. Main, Winston Salem. N. C. 

"GREEK Drachma currency- Authentic 
issue during German Occupation. 20c each 
while they last-Send coins or Stamps. 
Meismer Supply Service, 1816 Griswold 
St.. Port Huron, Mich." 

$2.00 TO $200 each paid for hundreds 
of Old or Odd Coins. Indian-Ltncoln-For
eign Want ed. Keep all unt!l posted. Send 
20 Cent-s for illust rated Coin Val ue Book. 
4 x 6, Guarant eed Prices. 40 years in busi
ness. Coin Exchange (1), Le Roy, N. Y. 

WILL Pay $10.00 each for certain Lin-. 
coln Pennies! Indianheads $50.00; Dimes 
$1.000.00. Catalogue lOc. Federal Cotn Ex
change. 6-PS. Columbus. Ohio. 

WORLD Coins 25 different '1.00. Harry 
Elsholz, Box 9014. Pittsburgh 24. Penna. 

FREE Coin Blll and Catalog to Future 
Approval Accounts. Nassau Hobby Center. 
Freeport. New York. 

FREE! Stamp and Coin Collector's Cata
logue. Box 418. Beverly Hills. Californla. 

20 DIFFERENT Indian Head cents, 
$1.00. Price list 5c. F;. Walton, 7 Water, 
Boston 9. Mass. · 

JAPANESE invasion currency. Dutch 
East Indies and Philippines. Large assort
ment incl~J,dtng scarce denomtnatlons. Only 
$1. S t ewart Byers. Box 187. Rayville. La. 

3,000 BARGAINS:-Antique Firearms. 
Indian Rellcs. Coins. Minerals, Flintlocks. 
Rl!les. Pistols, Swords, Cartridges, Foss!ls, 
Illustrated catalog 25c. Helke, Wenona, Ill. 

NEW Half Dollars-Iowa $3.50; Booker 
T. Washington Set (3) $4.00; Stone Moun
tain Memorial $1.25. Lincoln Cent Bar
gains; 1909 SVDB $10.00; 1914-D $2.25; 
1909-S 60c; 1922-P $1. 75; 1931-S 65c. 
Other Lincolns, 10 Different $1.00. Twent y 
Different Indian Cents $1.00. Whitman 
Folders 25c. Minimum Order $1.00. Beebee 
Coin Co .. 1180 East 63rd, Chicago 37. Ill. 

96 OLD STJUIPS WANTED 

WHAT have you to offer? A collection? 
A '-'Shoe Box" accumulation? Anything in 
stamps. We urgently need them. Spot 
cash paid. Cosmopolitan Stamo Co.. U57 
Broadway (Times Square). New York. , 

12'7 STA~IP COI.LECTING 

WORLD'S Largest Diamond And Tri
angle Stamps, Free Stamp Magazine. 
Stamps from Fighting Free French. 20 
stamps from 20 different Countries. Picto
rials. Airmails. Big Bargain Sc with ap
provals. Capital Stamps, Dept. 10, Little 
Rock, Ark. 

BRITISH Empire! 55 Diflerent including 
Batum, Burma, Cyprus, GwaUor, Tas
mania. 5c to Approval Buyers. Lyman. 97 
Nassau St .. New York 7. 

FREE-Canadian Sets Royal Visit, 
George VI, George V. Coronation, Jubilee, 
others. to approval applicants. Ensign, 
Box 118-P. So. Orange, N. J. 

DEALER'S Wholesale Catalog. Post age 
3c. Franksco. 5031 Queensbury, Baltimore, 
Mal'Yland. 

WOW! $10.00 Worth Of Fun On1y 10c. 
What a treasure hunt! Big packa-ge 500 
Foreign Stamps-just as received from for
eign missions other sources. Includes 
stamps from Africa. South America. Phil
ippines. Free French. Cape Juby, Palestine, 
etc .. including airmails, commemora t1ves, 
and stamps worth up to soc and 75c. This 
amazing offer is given for lOc to serious 
approval appl~cants only. One to a cus
tomer. money back 1f not more than de
lighted. Jamestown Stamp Co. . Dept, 5, 
Jamestown, New York. 

50 DIFFERENT including scarce dia
mond-shaped airmail 3c to approval serv
ice applicants. Avalon Stamp Co., Dept. 
S, Springfield 8. Mass. 

$2000 IN S t amps free to Contest Win
ners. Particulars, entry blank, to approval 
applicants enclosing only 10c for scarce 
Roosevelt Mourning stamps from Nicara
gua, Greece & Argent ina, plus photograph 
of • 'Roosevelt Collecting Stamps. • • National 
Stamp Sales, 276 R. West 43rd St., New 
York 18, N. Y. 

MAY 65 
194Z 

Copyrighted material 



SCIENCE . OPP01lTUNIT/E8 
ROUND The World Colonies, British, 

Dutch, French, Portuguese. strange little 
known countries. primities. cannibals. etc. 
All for 3c to Approval Buyers. Dude Stamp 
Company, Dept. 11, Milwaukee 1. Wise. 

118 Different Stamps including Com
memorative&, Charities, Airmail, sur
charges, Sets etc. Only Jc to approval buy
ers. Badger Stamp Stamp Company, Dept. 
S, Milwaukee 3, Wise. --- ----

TREMENDOUSLY Popular, virtually 
certain to rise to value, is Nicaragua' s 
Roosevelt Memorial Issue, picturing 
Roosevelt Collecting Stamps, Conferring 
with Churchill at Atlantic Conference. 
and Signing Declaration of War against 
Japan. Three handsome genuine unused 
stamps (Nos. 695-'7) t hat every collector 
wants! Special price, with attractive ap
proval selection, only lOc! Garcelon Stamp 
Company, Box 818, Calais, Maine. 

:SRITISH. Spanish and French Colonies. 
Vatican, Hitler heads, and airmail packet. 
free with approvals. Pan-American 
Stampco, Box 145. New York 33. N. Y. 

FREE. Irish Commemorative Collection. 
Including Dramatic Easter Rebe111on 
Issue With Approvals. Raymax, 123-X 
WliUam St., N. Y. C. 

FINE Approvals, freshly mounted. Fast, 
persona) service. Tell me what countries 
you prefer and I'll send their stamps. 
Milton Skinner, 438 Locust. Long Beach 
2, Calif. 

UNITED STATES Price ' list. Send Post 
age. State Stamp Corp., 1225 Park Bldg., 
Pittsburgh 22. Penna. 

UNITED STATES approvals complete 
coverage fine quaUty, attractive prices. 
Seminole Stamps, Box 3'78, Coconut Grove, 
Florida. · 

FREE U. S. Price list postage 3c. M. 
Hanna, 335 5th Ave . . Pittsburgh 22, Pa. 

FREEl Negro Triangle; Turks Islands 
"Cactus"; Dakar; Guinea; Palestine; 
"FairY Tale". Pirate Chart. Map, Ship, 
Sea Lion and Snake stamps: French. 
British. Portuguese Colonies. etc .. Free for 
3c postage. Approvals. Potomac Stampco, 
Washington 10. D. C. 

FREE-Abyssinia, Cayman Islands. Tuna 
Triangle, Indochina. Syria, Ivoire, Phil
iPPines (Jap "Shame'' issue), Tufkish 
Harem, Damascus Cambodia, African 
" Beauty," Pirate Islands, Colonials, others 
- All Free for 3c postage with approvals. 
Belmont Stampco. Washiqton 10. D. C. 

FREE-Famous Americanl Set, plus Flar 
Set, plus the National' Parks set, plus 
the Presidential Set to the $5. A total of 
90 stamps absolutely Free to customers 
for our unsurpassed United States or For
eign selections. Send 3c postage for 15 of 
the above mentioned stamps and full par
ticulars. Trlboro Stamp Company, 145 
Nassau Street. Dept, 203, New York. 

FREE-plck 25c worth of stamps from our 
first U. S. approval selection. Special 
illustrated Lists included. S. D. Engel Co., 
38 Park Row, New York City. 

200 DIFFERENT stamps, 6c, to approval 
service applicants. Tatham Stamp Com
pany, Springfield 50, Mass. 

u.s. $5. Stamp given free. Approvals sent 
Bala Stamps, Bala Cynwyd, Pa. . 

BET You Haven't These! South Geor
gia, South Orkneys, Grahamland, South 
Shetland& Shortl1ved Falkland Dependen
cles-Everythipr 3c with approvals. Vik
ing. 130-PP Clinton St., Brooklyn, N. Y. 

PROTECT Your Stamps with Crystal
Mount. Send for free samples. Harris & 
Co., 204 Transit Bldg., Boston 1'7, Mass. 

TEN beautiful mint stamps free with 
approvals. Cornell Stamps, Box 4259, 
Miami 26, Florida. 

AIRMAILS, British colonies, free with 
1\Dprovals. Granada Stamps, t891 S. W. 
5th St., Miami, Florida. 

&& POPULAR 
SCIENCE 

FRENCH. P9rtuguese. Spanish colonies. 
free with approvals. H111 Stamps, Box '732, 
Woodmere, N. Y. 

ABSOLUTELY Freel Scarce airpost 
stamp (guaranteed genuine-Catalog Price 
50c!) and illustrated "Get-Acquainted 
Folder" describing other free stamps given 
with our valuable publications. H . E. Har
ris & Co., 204 Transit Bldg., Boston 1'7. 
Mass. 

50 GERMAN Hitlers & Swastikas SOc. 
Buckey, PS-208 Ludlow Bldg., Dayton 2. 
Ohio. 

25 SCANDINAVIA 10c with approvals. 
Bjorn Nielsen. Monmouth 1. Maine. 

BIG packets, all different stamps, 10c 
each (11 for $1) 30 Asia; 30 Belgium ; 50 
British Colonies; 50 Denmark; 50 France; 
40 Hungary; 30 India; 50 Italy; 25 Nor
way: 25 Portugal; 30 South America; 25 
Spain; 30 Sweden; 25 Uruguay. Longacre 
Shop, 100-C West 42nd .. New York City 18, 

"MINT French Coat-of-Arms. Vatican. 
Hitler Heads. Airmails. Free with approv
als. Gulfstream, Drawer 71. Miami. Fla." 

PHILIPPINE Occupation stamps Free 
with approvals! Miami Stamp Company, 
Box 243'7. Miami 14. Florida. . 

EGYPT- 15 different. Sc to approval ap
plicants. Bohemia Stamp Servlce-2. Bo-
hemia. N. Y. . 

FREEl Rhodesian Bi-colered Waterfall; 
old El Salvador lssuesi·-plus 25 different 
worldwide stamps. AI free to approval 
applicants. Pladon Stamps, 1'71'7-S Idaho. 
Toledo 5, Ohio. 

POSITIVELY Greatest free offer-Lat
est Scott' s International $6.00 stamp al
bum-covering entire world. contains 
36.000 Ulustrated descriptive spaces; 
Scott's 1947 Standard $6.00 catalogues 
"Philately's Encyclopedia" - absolutely 
free to applicants for foreign approvals 
becoming customers. Plymouth Specialty 
Company, Dept. AJ. Bell. California. 

300 DIFFERENT given free with approv
als. Postage Jc. Windsor Stamps, 1435 E . 
67th Place. Chicago 3'7. 

U. S. '79'7 SPA Sheet only 5c to appli
cants for U. S. approvals. M. Haycock. 61 
O'Brien Pl.. Brooklyn, N. Y. 

PORTUGUESE Colonies 25 different 5c 
with approvals. Loran Brown. Marlon. 
Mich. 

CUBA'S Latest Retirement Set shows 
aged couple receiving pension check. This 
set se.nt to approval applicants for only 
Sc. Bryson Stamp Company. Drawer F-1. 
Rossford. Ohio. 

ALL different 100 25c. 200 40c. 300 60c. 
1000 $2.00. Leventhal. 83l Lafayette Ave .. 
Brooklyn 21. N. Y. 

FREE! Tiny Chinese "Midget" War set 
Approvals. Seminole, Elliston 10. Va. 

UNITED States Bargain. Here's an offer 
so stupendous that it l.s almost unbeliev
able: 50 different U. s. Stamps ranging in 
age as far back as over sixty years and in 
face value as high as the dollar value 
composed entirely of face different post
age. airmail and commemorative stamps. 
nothing else. In addition. we Include 2 
Japanese stamps of the Philippines. We 
will send aU these for only 10C. but only 
for sincere approval applicants. In asking 
for approvals. please state whether you 
are lnt,erested in United States, or foreign 
stamps, or both. Approval Headquarters. 
Globus Stamp Company, 268 Fourth Ave
nue. New York City 10. Dept. 217. 

PROFIT. in stamps. Cover every angle 
with the new book "How To Gain Pleas
ure and Profit from Stamp Collecting." 
$2. 75. Funk & Wagnalls. Dept. PS. New 
York 10. 

20.000 DIFFERENT le-Se each! GordOn 
Davison, Box 1019A, Manchester, N. H. 

PENNY Approvals . that satisfy. Nell 
Gronberg, Box 5441S, Philadelphia 43, Pa. 

MEXICO Mixture-plenty of pictorials, 
400 for $1.00, Biehl, Apartado 2887, Mex
ico City, 

FREE! 25 Different Foreign. Mostly pic
torials. Approvals . . Streiner, 898 East '75, 
Cleveland 3. Ohio. 

54 DIFFERENT Argentine ''Roosevelt "; 
Libia, Ukral.ne "H1tler-Mussol1n1" stamps; 
others-Sc. Maryland Stamps. Arllng
ton-P. Baltimore 15. Maryland. 

50 DIF'F'ERENT United Statea 10c. Price 
list free. No approvals. Seidenberg, Cas
sopalls. Mich. 

10 DIFF'ERENT U. S. Over 40 Years Old, 
5c. Foreign, U. S. approvals. Scott, 22 
Middle St. , Lexington '73, Mass. 

MAGNIFYING Glass - Fifty different. 
lOc. Approvals. Buchanan, 30'7 East 23rd, 
New York 10. 

. 
UNITED States and Foreign stamps sent 

on approval; outstanding quality; low 
Prices. Fred Herzberg, PS 168 Oak St .• 
Elmhurst. Ill. 

ASSORTMENT each Airmails, U.S. Com
memoratives. Spanish Colonies. Hydera
bad. Triangles. Portuguese Colonies, etc. 
Everythlhg lOc to approval applicants. 
Kay Stamps. Box 216. Great Neck, N. Y. 

100 DIFFERENT world SOc (coin) in
cluding airs and new issues. Knopp, Box 
1381, Bristol, Conn. 

25 DIFFERENT Stamps 10c. Tunis And 
Carpenter, Wakeman Ave .. Newark 4, N. J. 

WORLDWIDE Different: 200-25c; 500-
60c; 1000-$1.50. Beacon Sales, Maynard 3, 
Mass. · 

BERLIN Bears Complete set of eight 
and 100 different stamps only lOC to ap
proval applicants. Reich Stamp Co.. 464'7 
Kenmore, Chicago tO, Ill. 

BEAUTIFUL Iceland packet free to ap
proval appl!cants. Everglades Stamps, Box 
3222, Station F. Atlanta, Georgia, 

OLD scarce U.S. Seconds on approval. 
SUghtly defective, nice appearance, bar
gain prices. Hearnfeld. 551 Clinton. Newark 
B. N. J. 

MAGNIFYING glass with plastic han
dle, lOci To Foreign or United states ap
proval applicants only. Elliott Stamp Com
pany, Box 51, Miami Beach 39, Florida. 

COLOSSAL Bargain! Includes Falklands, 
Fiji, Gilberts, Stratosphere Stamp, 3 differ
ent Abyssinia, Airmails, numerous others. 
Everything lOc to· approval applicants. 
Neal, 1604 Franklin, Cedar Falls, Iowa. 

EXOTIC Pictorial collection: Tahiti 
spearftsh!ng, Melanesian Idol, Ingavi bat
tle, Reunion, Madagascar, St. Pierre Ml· 
que.on. DJibouti. Wurttemberg, Dutch In
dies. Newfoundland, many others. Thla 
outsta.nding offer only 5c. Imperial, Box 
1491, Tampa, Florida. 

BIGGER, Better, Pleasingly priced For
eign Approvals. Inter-Continental Stamps, 
Englewood t. Florida. 

FIVE Vatican City Stamps Free to ap
proval appllcants. Florida Stamp Co., Box 
80'7, Miami 5, Fla. 

UNITED STATES. #303, #304. #305, 
#306, #307. #36'7. Used. #656 (Mint). 
Only soc. Approvals accompany. Whiton
Stamps. Westport 1, Connecticut. 

FREE! 25c worth from Du-luxe approv
als. Williams Deems. Ravenswood. w. Va. 

FLAG stamp free with U. s. Approvals. 
E. Wenlgman. 929 Oakdale. Chicago. 

MISSION Mixture 500 stamps 25c. oar
row. 84 Montevista. Chula Vista. Cal1f. 

UNITED STATES Collection-Thirty
seven fine unused commemoratives before 
1943 Including Columbiana. Bicentennials. · 
Parks. Price $1.03 approval applicants 
only. Orange Stamp 0<\ .. Albany 3. N. Y. 

UNITED STATES Approvals-Larrest 
varieties. Americas lowest selling prices. 
Stamp Company, Albany 3. N. Y. 

PICTORIAL Packet! Ph!Uppines. Pan
ama. Palestine. Paraguay, Portugal, Porto . 
Rico, Poland, Peru. Persia. Free to Ap
proval Applicants. Eliot Stamps. 86-31 
Eliot Avenue. Reco Park. N. Y. 

PENNY Approvals that more than sat
Isfy. Royal Stamp eo .. Tamaqua 2. Penna. 

• 
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UNUSUAL! 25 unusual mint stamp 
only 10c to approval applicants. Bamboo 
Stamp Co .. Box 605. Los Angeles 25. Calif 

t 
FREE-Unusual. Italian Social Republic 

Set with Approvals. Want Lists Filled a 
Lowest Prices! Home Hotby-Craft. 3322 
Decatur. Phila .. 36. Penna. 

-FINLAND! 20 different, including sev 
eral recent commemorative&. Only 10c 
with approvals. Wollaston Stamps, Wol
laston 70, Mass. 

1 1.000 GRABBAGS, 15c each. Specia 
Bags 25c. Sandy, 630 Bingaman, Reading ' Penns:vlvania. 

. 

. 

RICH Man's approvals. poor man's prices 
Orand value pa.cket containing five For
eign seta. Free with approvals. Stoll Stamo 
Service, 2632 W. Burnett. Louisville 10. Ky 

UNPICKED : 5000 U. S . $2.00; 3000 For
eign $2.00. Satisfaction guaranteed. Kuhn 
3315 80th. Jackson Heights. N. Y .. 

' 

ATTENTION! 5-5c sets-5c with ap
provals that satisfy-Lawrence . Box 1616 ' 
Hartford 1. conn. 

DOLLAR Each: 1500 Foreign; 750 Aus
t ralia; 2000 Canada; Selden. 1331-S Inter
vale. N. Y. 59. 

1000 MIXED United States 18c. Two 
pounds $1.25. Halay. 132 West 63rd. New 
York 23. 

SMOKY Mountain Commemorative Sou
venir sheet and 30 .d11ferent U. S. stamps, 
including commemoratives, Airmail, etc. 
( catalog value exceeds 65c) for 10c to ap
proval applicants. Cur han Stamp Co .• 
Dept, 1, Gloucester, Mass. 

FREE Vatican Cardinal set five values 
to approval applicants. Wesken Stamp 
Company, Box 66P, Quee.ns Village, N. Y. 

BOLIVIA Music set, Greek Occupation of 
Albania. Air mail packet. Free to approval 
Applicants. Middleton Stamp Co., Elm
hurst, N. Y .. 

CHINA 20 Colorful Historical Stamps 
10c with approvals. Collins ' . 71 Coleridge, 
San Francisco 10, Calif. 

25 DIFFERENT Switzerland 10c with 
~~- ~fz-1c Approvals, Carroll 's, 4357-C S . 
Hoover. Los Angeles 37. Calif. 

WORLD'S Largest Diamond And Tri
angle Stamps, Free Stamp Magazine. 
Stamps from Fighting Free French. 20 
stamps from 20 ditierent Countries. Picto
J'ials. Airmails. Big Bargain 5c wit h ap
provals. Capital Stamps, Dept. 10. Little 
Rock, Ark. 

FREE! Western Hemisphere Packet. 
Postage Jc. Owens, 801 Welshbldg., Bay
city. Michigan. 

FREE! Pony Express set (facsimiles) . 
Postage 3c. Roberta. 401 Shearerbldg .. 
Baycity, Michigan. 

SCARCE U.S . S tamps Nearly 100 Years 
Old. 1893 Commemorative. $5- $10 sta mps. 
Armed Services Pictorials complete. Roose
velt set. large Allegorical Figure of Com
merce. Old Revenues. everything 5c to 
serious approval applicants . Metropolitan. 
140 Nassau. New York 7. 

300 COMMEMORATIVES. Pictorials. 
e tc .. plus surprise packet $1.00. Schneider. 
Box 1012. Chicago 90. 

~------------------2000 MIXED U.S. . $1.00; 5000. $2.00. 
Kaye. Beaumont. Springfield 8. Mass. 

MINT Hit lers. 15 different 25c; Approv
als. Philatelic Corner. 175 Strat ford Rd .. 
Buffalo 16. N. Y. 

SPECTACULAR Beginner's Packet. Ba
sutoland - Newfoundland - Kath!ri - Pit
cairns-Falklands- Rhodesia- Conunemo
rat ives-Triangle. Everything lOc. Approv
als. Royal. Box 531-S. Waterbur y. Conn. 

100 DIFFERENT 10c with Approvals. 
Jacobsen. 59 Nagle Ave .. New York 34. 

BRAZIL Diamond Shaped Set 10c. with 
approvals. Vargo Stamps. 6044 South Fair
field. Chicago 29. Ill . 

$27.00 CHINESE Airmail and 50 others 
10c to approval applicants. Burmaster. 
Box 1910- P, Los Angeles 53. 

' 

AIRMAILS of World-19 different In
cluding Bol1v1a Triangle, World's Fair 
Commemoratlves. new Issues 5c with ap
provals. Continental Co .. Dept. C. Box 639 

' 
• 

New Rochelle, New York. 

VATICAN Cit y! Four varieties of Vati
can City (world ' s smallest count ry ) includ
ing portrait of Pope Pius! Also stamps 
from Afghanistan, Cape Juby. Libya, 
Macao. Palestine. Syria. Liechtenstei.n . 
San Marino. and many other Interest ing 
countries. All together 48 different stamps. 
total catalog price over $2.50 !-only lOc 
to approval appllcants! Methuen Stamp 
Service. Inc . . Dept. 210. Lawrence. Mass. 

HISTORY'S International Criminals. 
Hitler and Mussolini. learned too late crime 
doesn't pay. Both are on set of six Italian 
stamps. worth $1. 45 in 1947 catalog. which 
we offer for only 10c with approvals. 
Detroit Stamp. 10304 Dexter. Detroit 6. 
Michigan. 

5.000 MIXED U.S .. $2.00 postpaid. good 
va lue. William Waugh. 2140 N. NW. Wash
ington 7. D. c. 

25 SCANDINAVIA 10c with approvals. 
BJorn Nielsen. Monmouth 1. Maine. 

WHOOPIE! Wowle! 25c worth of U. s. 
stamps free! No obligations ! Write : M & N 
Co .. 74.2 She11ield Ave . . Brooklyn 7, N. Y. 

600 MIXED 10c! Australia. China. Ec
uador. Fine Bank Mixtures From Many 
Lands. (One to a CUstomer) Approvals In
cluded . Limited supply so write today! 
Brady, Cheswick. Penna. 

600 U.S. MIXTURE lOc to approval ap
plicants. Barrett. 975 Wells Street. Cin
cinnati 5, Ohio. 

70 HOBBIES, COLLECTIONS 

JEWELRY stones removed f1·om r ings, 
etc., 100 assorted $2.40; 50 large ones $2.40. 
B. Lowe. Holland Building, St. Louis 1. Mo. 

INVENTING can be an interesting and 
profitable ho~bY. Write for complete par
ticulars. Institute of American Inventors. 
Dept, 30-E, 2926-Eye St., N. W., Wash
ington 6, D. c . 

UNUSED Match Book Covers. 100 all 
different $1.00. 35 Royal Flash Covers 
$1 .00. Free catalog. Charles Edelman. 1311 
P East 84. Cleveland 3, Ohio. 

INTRODUCTORY Offers:- 10 Omcers 
Insignias 25c; 22 different American or 
15 different foreign- $1.00. 10 different 
Metal Collar Insignias our choice-$1.00. 
Illustrated catalog IOc. Hobbygulld, 35X, 
West 32nd St .. New York. 

296 COLORED Illust rations; new book 
" Foreign Medal Ribbons" $1.00 Foreign 
Campaign Bars, Insignia, lists,· samples. 
20c Packets. $1.00. Insigniacraft, 236 28th 
Ave .. N.W. Calgary, canada 

EXCHANGE Your duplicate stamps. 
match covers. or any hobby. with collec
tors everywhere ! Directory listing swap
pers. 10c. (Mention hobby). World Hobby 
House. Box 721-B, Olympia. Wash . 

"OEM Cut ting," Interest ing Hobby, In
s tr uct ive Illustrated Booklet . One Dol
lar. Mineral Specimens Company, Box 
1191. Santa Monica. California. 

SW APPER? Collector? Send 25c for 
sample copy, " Hobbyswap Contacts.' ' 1326 
South 27t h , Omaha 5, Nebraska. 

LEATHERWORKER'S Bible. Every 
leatherworker should own this completely 
lllus t ra ted catalogue combined with valu
able inst ructions and information. Largest 
in this field. Actual lea ther samples. $1.00 
postpaid. Satisfact ion guaranteed. Art
craft Leather of California. 271 Twelfth 
St.. Oakland 7. Calif. 

MILITARY Insignia; Metal Regimental 
Crests; 12 assorted Officer Insignia $1 ; 
1001 Collectors Items. Send 25c for Sample 
Crest. Catalogue. Bon-Lee Company, 5801-
ISth Ave .. Brooklyn 19, N. Y. · 

8 ANTIQUES, REUCS, 
I NDIAN GOOUS 

WAR point. scraper. Lists 25c. Wil
liams. 405 s. Monroe. Green Bay. Wise. 

ANTIQUE-modern pistols, r evolvers, 
swords, daggers. armor. 174-page illus
t rated catalog 50c. Robert Abels, 860~2 
Lexington Avenue. New York 21 . 

3.000 BAROAINS:- Antlque Firearms, 
Indian Relics , Coins, Minerals , Flintlocks, 
Riftes, Pistols. Swords. Cartridges, Fossils, 
Illustrated Catalog 25c. Helke. Wenona, Ill. 

4 FINE ancient arrowheads $1.00. Stone 
Tomahawk $1.00. List free, Lear's. Box 
569, Galveston, Texas. 

145 :'\IINEUAI. S k I' RECIOUS 
STONES 

"GENUINE" Arizona Rubies (Garnets) . 
Send quarter for packet. Mineral Speci
mens Company. Box 2651. Phoenix. Ariz. 

OBSIDIAN small stones SOc, large $1.00, 
red and black $1.00 per pound plus post
age. Charles Richards, Box 556, Jackson, 
Wyoming, 

GEMS, precious and semi-precious all 
genuine from world wide sources. Deai di
rect, no overhead, save money. Catalog 
lOc. Hlll Co .. Route 7-K. Salem. Oregon. 

FIFTY mineral specimens, boxed. mount
ed, identified. described. Postpaid $4.00. 
Old Prospector. A- 73. Dutch Flat. Calif. 

MINERALS-Gems. Cutting, specimen. 
Low prices. Free list. Plummer's, 5068 
Brighton, San Diego 7, Calif. 

....;_----'-- ---
" GENUINE" French Rhinestones P acket· 

Assortment SOc. Herber. 1360 Hicks. 
N.Y.C. 67. 

26 CMIEBAS, 
J•HOTO StTPPLIES 

CASH! Spot cash for cameras lenses 
binoculars. movie and st111 equipment: 
Send full description for prompt cash 
offer. o ver 36 years of dependabllit Y. Bass 
Camera Co .. Dept SP, 179 w Madison 
St . . Chicago 2. · 

USED Camera Directory, Box 1031-K 
Canton, Ohio-lists hundreds of War-Bar~ 
gain Used Cameras-35mm. Speed Graph
ics. Kodaks. Rolleiftex- many others. Send 
25c for latest Issue. 

BASS Says: Trade Cameras? F or 36 
years Finest equipment avallabl€ Always 
Satisfaction Guaranteed Or Your Money 
Back! Bass buy 'em, trades 'em. Bass 
Camera Co .. Dept. SP, 179 W. Madison St. , 
Chicago 2. 

PHOTOGRAPHY for pleasure or profit 
Learn at home. Practical basic training: 
Long .established school. Write for booklet. 
Amer.ican School of Photography, 1315 
Michigan. Dept. 1741, Chicago 5. 

INFRA- RED fil t ers glass 1 ~~" ( 40 mil) 
diameter. mounted. Snap on camera or 
binocular . $1.00 per set. Ross. B68 West 
Broadway. New York. N. Y. 

SPEED-0-COPY Oroundglass focusing 
a ttachment for Leica. Contax Argus C-2 
and C-3. Send for Literature. D . Paul 
"lhull. 240 S. Union. Dept. PS-4. Los An
geles . California. 

COMPLETE camera repair service. we 
buy foreign cameras d amaged beyond re
"\ir . Northwest Camera Repair. 209 Loeb 
Arcade. Minneapolis 2. Minn. 
I 

---------
CAMERAs-movie projectors~nlargers 

- free catalog, Ca valler Ca mera. 1822 Cen
ter, Pittsburgh 19, Pa. ---- .... ____ _ 

ART Studies of Hollywood's most beau
t iful models! 350 masterpieces of the fe
male figure l For adults only! 2x2 Color 
Slides for projector or viewer. 10 for $3.00. 
100 for $25.00. 35 mm Fine Grain Nega
tives for salon qualit y enlar gements , 10 for 
$1.00, 100 for $8.00. All Different! Color
cra ft. 1302 Broadway, Burbank. Call!. 

MICRO 16. New sensational pocket pre
cision camera. 2~2x3~~ prints. Smaller 
than package cigaret tes. $29.95 postpaid. 
Clymer Motors. Dept. B-522. 2125 w. Plco, 
Los Angeles 6. Calif. 

200 POWER telephoto camera easily 
made. ObJects miles away photograph 
close up. Telephoto lens and instruct ion 
$3.00. Instructions alone lOc. Carl Jamer. 
Manorville. N. Y. 
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CONCORD Camera-(formerly Lafayette 
Camera) pays top dollars for used cameras 
and all type photographic equipment . 
Write Concord Camera. Dept. CE-ll, 901 
West Jackson Blvd .. Chicago 7. Ill. 

·40 INCH lens adaptable to most cameras. 
Cost $3 to install. Instructlons- $1 . De
lareuelle. 1136 E. 33 Street, Oakland 10. Cal. 

102 PHOTO 'FINISHING 

8 EXPOSURE rolls developed. 1 print 
each and one enlar gement coupon 25c. Two 
each and coupon 35c. 3 each and coupon 
40c. Reprint s 3c. Fred A. Eastman. Bode, 
Iowa. 

NEW Color Process makes full color 
prints from black and white film or 
negatives Send dime for Sample. We have 
Films. Midwest Photo. Janesville 2'l. Wis. 
_B_I_G_G_E_S-:T- $1- .-:-0o- v;iu-;-In 35 MM finish
ing today, 36 exposure fine grain J ~~x4 1,fz 
enlargements; deckled. embossed margin 
and date. Eighteen exposures 75c: 16 ex
posure splits 55c; J6 exposure reloads 50c. 
Special: return this ad with $2.00 and we 
wlll send ·five 36 exposure reloads. F ree 
mailers. 8 exposure rolls in beautlf.ul . 
Deckled contact finish with embossed w1de 
marl{in. 25c. Ma!lbag F ilm Service. Box 
5440-A. Chicago 80. 

SENSATIONAL Introductory Otler! Send 
snapshot or negative, t his ad and 3c. We'll 
send you a beautiful 7 x 5" enlargement ! 
O r Kodak roll developed and printed 
(with free coupon) only 25c; or 8 Giant 
prints from roll, JOe. Reprints from nega
tives- any quantity-regular size, Jc; 
Giant size 4c. Candid rolls- 36 exp, 35mm 
developed, vaporated, enlarged to 3 x 4. 
$1.00, 18 exp, 50c. Free Mailers. Free Pre
mium otlers sent on request. American 
Studios. Dept. 365. Lacrosse. Wisconsin. 

PHOTOGRAPHY for pleasure or profit. 
Learn at home. Practical basic training. 
Long. established school. Write for book
let. American School of Photography, 
1315 Michigan, Dept, 1 'l22. Chicago 5. 

50 REPRINTS $1.00, 5 new rolls 12'l. 
$1.10, 12<1-620, $1.40; 616-116, $1.60. 
Camera Shop, Albany, WlSconsm 

LAROA-PIC- We have only one otler. 
but It' s an outst anding one! Your roll de
veloped and 8 prints made into brilliant 
Larga-Pic photos for JOe. Reprints from 
your negatives 4c each. Write for Free 
ma.llers. Larga-Pic. Box Z-4. Brookline 
46, Mass. ·. 

. 

. 

EVERY P icture an enlargement . . . Big
ger and Better Snapshots than you have 
ever seen before ! New Elect ronic develop
ments give you Improved lifetime deckled
edge enlargements at our same low prices 
Any 8 exposure roll developed and prmted 
Enlarge size 25c; Reprints 3c each. Fast 
Accurate Service Guaranteed I Send !or 
free mailers. today! Enlarge Photo Serv
ice. Box 791L, Boston, Mass. 

ENLARGEMENTS f> x 7-10c; 8 x 10-
25c: National Film Service. 3111 West T us
carawas. Canton. Ohio. 

BEAUTIFUL enlargement from each 
picture on r oll 25c. Cut Rate Photos. Dept . 
A-6. Janesville. Wis. . 

TWO beautiful prints .fr om each picture 
on roll 25c. Twenty five years of satisfied 
customers. Quick Service. Lens P hotos . 
Dept. J-9. Janesville. Wis. 

• 1 
-. 

UNIVEX Mercury film finegra!n devel
oped, beautifully enlarged 3~~ x 4 ~fz glossy 
65 exposure roll $2.58;-" 32 exposure rol 
$1.31. Fresh 65 exposure film 4f>c. accesso 
rles stocked. Sptratone, Dept, (SC), 49 W 
27 St .. N.Y.C. 

"SALON Enlargements: 8 x 10 expertly 
colored. Framed $2.00. K lossart. Loudon -

8 
ville. Ohio:....'_' --:----:---:---:~--:--:--::~-

ROLL Developed and 8 prints 25c or 
enlargements JOe. Reprints r3c. Enlarge 
ments 4c. Young Photo Service. 406-C. Al --
bany 2. N.Y. 

7 4 ACTUAL Photographs 15c. Four 5x 
Enlargements $1.00, Movie-Film Enlarged 
3 Wallet-Size Photographs 75c. 100 Photo 
stamps $1.50. Artcraft. 1600 Coney Island 
Brooklyn 30. N. Y. 

68 POPULAR 
SCIENCE 
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PHOTO copied, 25 prints Sl.. Suburban. 
1410-S Bond. Rockford. Illinois. 

YOUR photograph reproduced. enlarged 
or restored. Write for details. Promenade 
Photos, Cooper St-at ion. Box 198-W . N.Y. 3 . 

ROLL developed and 8 prints 30c. Over
night Service. Free Mailers. 'l'ri-F iex Photo 
Service, Box 375, San Francisco, Calif. 

8 BEAUTIFUL Double Size pictures and 
roll developed 30c. 8 hour service. Free 
Mailers. Pacific Photo Service. Box 666, 
San Francisco, Calif. 

DO !\lOTION PICTURES, SOUND 
EQUIPMENT · 

HOLLYWOOD Films! Sample and cata
log 10c. Stone, Luneburg 10. Mass. 

UNUSUAL home movies: Travel, adven
ture, sports, comedies, Silent-Sound. 
Many film bargains. Big Ulustrated 1947 
catalog, sample- dime. Audet. Box 6520-
AG. Philadelphia 38, Pa. 

MOVIE camera Films. 100' 16mm $2.50. 
25' double 8mm, $1.25. Free Developing. 
Better Films, 742 New Lota, Brooklyn 7, 
N. Y. 

GUARANTEED Fresh anti-halo outdoor 
movie fi lm! Weston 12 . Daylight load
ing! Processing free! Three spools Double 
8mm. $J.45! Six single 8mm for Univex, 
$4.60! Postpaid! Catalog, ESO-s. 828-A, 
West 39th, Kansas City 2. Missouri. 

8-16mm SILENT-sound films. Complete 
rental library. All latest subjects. Free 
catalogue, (sample tum 10c). Garden FUm, 
J17 W. 50th. N. Y. 19. 

EXCITING Film. For artistically pre
sented subject, "Exciting Stars in Action", 
starring glamorous girls, send only $1. 
State 8-16mm. Exciting Films, 10'll El 
centro, Dept. E . Hollywood, Cal. 

16rnm MOTOR Driven Projcctors-$16.00 
-Up, Selco Products, Denvers, Mass. 

LEARN movie projection, management. 
Free catalog. Theat re School, Elmira, N.Y. - -

HOLLYWOOD Home Movie Headquar
ters. Free Catalog . Bailey Films. Dept. 
PS. P. 0. Box 2528. Hollywood 28. · 

"MISS America. 1946". Projection 
lengt h test film. $1.00. Complete editions. 
8mm, 50 ft. Kodachrome, $7.50. black
white. $2.00. 16mm, 100 f t. Kodachrome. 
$14.75. black-white, $4.00. 43 subject color 
catalog. 25c. World In Color, Box 392-A. 
Elmira. N. Y. 

LATEST subject including the sensa
tional hit of the year " The Anniversary 
Waltz' ' . Complete 16mm sound only. Ap
proximately 400' . Immediate delivery. 
$17.50. ''Parade of S tars" Approximat ely 
400' Kodachrome sound, $67.50. Garden 
Film Service. 317 West 50, New York 19. 

16-35mm Silent, Sound films, projec
tors, Bedner. 5300 So. Talman, Chicago. 

SELECTED Films, Photos, Slldes, List 
10c. Thomas Productions. 2709 West Ave. 
34. Los Angeles 41, California . 

MOVIE Cameras. Projectors, Films. Sl• 
lent-Sound. Catalogs 10c. Richardson. 
Wyoming, Pa. 

FASCINATING Home Movies. Free Cata
log, Loja, Box 74-G. Station B, Brooklyn 16 . 

' 
IMMEDIATE delivery of 16mm Sound 

projectors. Large stock of Castle, Official 
Nu-Art and Pictorial films. Soundies 
Comedies. 16mm Anscocolor film. Used 
8mm. 16mm Sound. List Titlers. Splicers 
Editors. Rew!nders. (Home Movies. 41 
South Fourth Street. Allentown. Penna. ) 

• 

' 

• 

DEVELOPING units for movie film 
with Instructions. Literature. Duro. Movie 
Products. 1519 Eggert. Eggertsville 21 • 
N.Y. 

FILM Movetone is back. It's Weston 12 
nonhalation. Free processing 100 ft. 16mm 
$3. 25. 25 ft. double 8mm $1.50. Bulk film 
without processing 100 ft. 16mm $2.25 
double 8mm $2.45. Free circulars. Froma 

• -
der Genera. Davenport 5. Iowa. 

I 
SEND stamp for 16mm. 8mm lists. Ster

ing•s. 679 Nor thampton, Easton. Penna. 

CHILD Is Born By Caesarean Delivery. 
The outstanding home movie produc
tion. Proje.ct it free. Send postal card im
mediately, Preferred Movies, Hamtlton 10, 
Ohio. 

s 
HOME Mpvies. Rent -buy-swap 8/16mm 

ilent and sound at money-saving rates. 
Details for a dlme. Midland, Box 429, Oak 
Park 3 , Ill. 

i 

TALKIES: Conver t your silent 16mm 
Projector into sound with our guaranteed 
parts kit. Plays a ll' 16mm sound films. 
Quickly assembled at home. Special intro
ductory offer: Send this ad now with 
$19.95. check or money order, and we will 
nclude sound test film. instruction man
ual and full information on how to use 
with your radio. Kit includes photocell. 
exciter lamp. optic. which makes a sound 
head complete. Or send $1.50 for complete 
blue prints showing how to make adapter 
yourself. Sound Tech. Box 3071, Holly
wood ~8. California. 

UNUSUAL movie. "Temptat1on"featuring 
beautiful models. 100 ft. 16mm $5. 50 ft. 
8mm $3. COD's accepted. Catalog free. 
Fine Art s. Box 2084, San Antonio 5. Tex. 

BEAUTIFUL Kodachrome Slide and 
Lists 25c. Slide Supply Service. 3111 West 
Tuscarawas. Canton, Ohio. 

PANCHROMATIC Movie Film Indoor
Out door. Top Qualit y-not Surplus! Extra 
speed-Weston 32. F ine Grain. Anti-Halo. 
Spooled, ready for Camera. Dalite load
ing. Processing included ! 25 ft. Double 8 
....:...$1.65. 100 ft. 16mm- $3.95. 'Fast Service ! 
Postpaid ! Order Now! Satisfaction guar
anteed or money back. Chromex Films. 
Dept. E. Rutherford. N. J. 

EXCEPTIONAL Entertainment; In-
structionals. Free Catalogues. Meginnis. 
115-J Anchor. Oceanside. N. Y. 

RARE 8- 16mm. Silent-solin11 films. In
ternational, 2120 Strauss. Brooklyn, N. Y. 

FREE. Movie Catalog; sample film lOc. 
Cameras. Projectors. Goodwill Company. 
Jackson. Tennessee. 

JOIN World's largest Movie Society. 
Many advantages. Details Free. Interna
t ional Cinematographers. 6770 Hollywood 
Blvd .. Suite 218. Hollywood 28. Calif. 

FREE-Movie Titles. l;>ime brings de
tal.ls. samples, etc. Peerless Service, 6411 
Hollywood Blvd .. Suite 218. Hollywood 28. 
California. 

FRESH Movie Camera Films-100'-16mm 
$2.25 three rolls $6.00 25' double 8mn1 
$1.21>. Ambassador. 4'l9 A Quincy St .. 
Brooklyn 21. N. Y . 

NEW Da-Brite 16 mm projector. AC 
Motor! 400' capacity I 120 Watts! $17.95 
complete! Case $J.95. Satisfaction Guar
anteed. Stone. Lunenburg 40. Mass. 

ART model films 16mm rentals exclu
sively, adults list. Enclose stamp, Revere 
Films, Box 101>1, Detroit 31, Mich. 

92 l\IUSI C. lfUSICA.L 
IN STU U1\lENTS 

RECORD Collectors-Send Me Your 
" Want-List" Today. O lin M ilner. 3J5 Mc
Daniel. Atlant a. Ga. 

PIANISTS Popular Music Chord Chart: 
shows names; symbols; readings; enhar
monics;. notations; 648 treble, 180 bass po
sitions. Sensational! Desirable! Practi
cable ! Only $1.00. Carol Music Chart Co .• 
Box ·21-PS. Lefferts. Brooklyn 25. N. Y. 

-
CHORD Chart: (364 popular. including 

modern chords) 25c. Calculator. Box 1-PS. 
Station A. Brooklyn 6, N. Y. 

WHOLESAL~ood Used Jukebox Rec
ords. $15.00 per 100. Olin Milner. 3J5 Mc
Daniel S t .. Atlanta. Ga. 

"SONGWRITERS. Send Poem For Free 
Examination. OUtstanding Otler. and Free 
Instructive Booklet. United Music, 108, 
Salem, Indiana" 

Copyrighted material 
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122 SONG WRITERS 

POEMS Wanted to be set to music. Free 
examination. Send poems. McNeil, Mas
ter of Music. 510-PS. S. Alexandria. Los 
Angeles. California. ---------------------SONGWRITERS. Songs Published 
Monthly. Advance RoyaltY. Send your 
songs or poems today for our exciting 
offer. Hollywood Tunesmiths, Dept, 10F-C. 
1537 N. V.ine. Hollywood 28, Calif. 

POEMS Wanted For Musical Setting. 
Send poem for immediate consideration. 
Five Star Music Masters, 646 Beacon 
Bldg . . Boston. 

SONGWRITERS-Protect your songs. Get 
the facts first. Free booklet. attractive 
offer. Song Service. 331-J West 46th. N. Y. 

POEMS wanted for musical setting. Send 
Poem for immediate consideration. Hamann 
Service. 626 Manhattan Bldg .. Milwaukee. 
Wise. 

SONGWRITERS Outstanding Honest, 
Music writing offer. Dick Reynolds, 
Leonard, Texas. 

POEMS Wanted for new songs, Send 
poem for Free examination. EUot Wright, 
Master Composer, 206 RivoU Theater 
Building, Portland, Oregon. 

"POEMS Wanted For Musical Setting! 
Send Poem For Free Examination. Out
standing Offer and Free Instructive Book
let. United Music. 107. Salem. Indiana" 

SONGWRITERS: $100 Cash Awarded 
Each Month For Best Song or Song Poem. 
Melodies supplled Without Charge By 
Hollywood composers. Lead sheets and rec
ords furnished . Cinema Song Co.. Dept. 
B-45. Beverly Hills. Calif. 

CATCHY Melodies. Arrangements Writ
ten. Sholl. 2217 Penn. St. , Harrisburg, Pa. 

112 RAIHOS, SUPPLIES & 
EQUIP~IENT 

MAKE Simple, Tubeless. Batteryless. 
Distance-Getting Crystal Radios. Crystal 
and lllustrated instructions 25c postpaid. 
Allen. 427-S. Clinton. Mo. 

RADIO Service men and experimenters 
send stamp for our giant radio catalogue. 
Save dollars. United Radio Co .. (1000-Vl 
Newark 1. N. J . 

BUILD "Scottys 4- Way" crystal radio. 
using New Radar Crystal, good volume, 
distance. diagram and lnstructions- 25c. 
Scotty Bottom, 1305A Monroe, St. Louis, Mo. 

BUILD "Loudest" Crystal Radio. In
structions and Crystal. 25c. Amoroses
Route Four. Richmond. VIrginia. 

SPECIALS: Assorted guaranteed Filter 
Condensers $8.75; 100 assorted Bypass 
$6.95; 100 assorted Resistors $3.95; 10 
20-20 Filters $4.95; Radio Tubes. Parts. 
Wholesale: Free Flyer. Variety. 601 Broad 
St .• Newark 2. N. J. 

1947 REVISED "Plans 18 Crystal Sets" 
(SW record 5800 mlles). Catalog. " Radio
bu1lder"-25c. 3 Issues " Radiobuilder"-
25c. Laboratories. Box Eye-T, San Carlos . 
California. 

FREE New Radio Catalog Is Ready! Ra
dionic's catalog lists hard-to-get radio 
parts, books. amateur. test and P.A. Equip
ment. All available for Immediate ship
ment . Send today to: Radionic Equipment 
Co .. 155. 170 Nassau St .. New York 7. N.Y. 

FREE crystal radio diagram send post 
card. Pierce Radio, McAlester. Okla. 

RADIO Crystals Guaranteed non-tech
nical formula $1.00. F. C. Engineers. Box 
576. Glendale, Calif. 

BUILD Radio. Phonograph. Combina
tions. Complete Kits. Catalog. Radlon. 
6922E. 21st Ave .. Brooklyn 4. N. Y. 

RADIO Tubes 29c up. Free Bargain lists. 
Potter. 1314 McGee. Kansas City 6. Mo. 

WESTERN Electric fixed detector-no 
adjusting--excellent for crystal sets. 
scarce. cost Govt. over $5.0G-Special 99c 
prepaid. Free Radio List 8 Radio City 
Labs, 30 Church St .• New York 7. N. Y. 

"25 YEARS Experience in radio repair
Ing a t your fingertips for $1.00. I've re
paired 45.000 radios and have perfected 
system you can follow step by step. My 
methods are far simpler than any other 
course published. Requires no calcula
tions. Total price $1.00 postpaid or COD. 
Money-back guarantee. Ross Radio Com
pany. 14615-B Grand River. Detroit 27. 
Michigan." 

PARATROOP All metal folding an
tenna. used by landing troops. New-real 
sensation-expands to 128 in. with flick of 
the wrist. Good for boats. radios. auto. 
Worth $10.00. prepaid $1.98. Free list 9. 
John Barron. Box 128. Ft. Hamilton Sta .. 
Brooklyn 9. N. Y. 

NEW RCA Phllco radios. combinations. 
Refrigerators. Washers. Fans. Immediate 
delivery. Discounts. Gravlee Company. 
Kennedy. Alabama. 

RADIO Tubes, parts wholesale retail 
large stock. Radio Mail Order Company. 
46-13 188th St . , Flushing, N. Y. 

RADIO book:-"Everybody's Radio Man
ual. " Tells how to service all radios at 
home. 256 pages. 216 pictures. DeLuxe edi
tion. $1.49. Popular Science. Dept. 57-C. 
353 4th Avenue. New York 10. N. Y . 

RADAR Crystals. Super-Sensitive. Free 
detalls. Hayes. Box 636. Santa Barbara. 
California. 

IN Stock - No Waiting - Hall1crafters 
Short Wave Radios. S-38 $47.50: S-40A 
$89.50. Covers Broadcast and all short 
Wave Bands. Ideal for Short Wave Lis
teners. Send $5.00 deposit and we will ship 
COD for balance. Henry Radio. 11240 W. 
Olympic. Los Angeles 25. Cal. and Butler. Mo. 

COMPLETELY assembled crystal radio 
plus 100 foot ant-enna. Postpaid $1.00. 
J . Kennedy. Box 653. Boston. Mass. 

HIGH FideUty. 14 watt amplifier! Com
plete schematic and electrical parts list
soc. J. R. Johnson. Mount Arlington. N. J. 

FCC Exam samples; any class commer
cial or ham. We send you exam and cor
rect your answers, $1.00 per element. J. R. 
Johnson. Mount Arlington. N. J. 

RADIO crystal detector kit. Easily as
sembled and ready to get reception with 
your headphones and aerial. Complete with 
crystal. parts. base. Illustrated instruc
tions. 40-page radio beginners booklet. 
extra crystal and crystal set building dla· 
gram. all for only $1.00. Al's Radio Service. 
Box 1285-S. Sioux City 7. Iowa. 

RAZOR Blade Radio. Make one. We sup
ply headphones $1. 75. Complete plans 25c. 
Send check or money. Nlco Supply Co .. 
1700 Walnut. Phila. 3. Pa. 

:H Bl.'SINESS OPPORTUNITIES 

GOOD Paying Business Silvering mir
rol'S. plating autoparts. reflectors, b icycles, 
bathroom fixtures. etc .. by late method.s. 
No tanks or shop reauired. outfit furnished. 
Free Booklet. Gunmetal Co .. Ave. E , De· 
catnr. Illinois. 

START Home business making statuary, 
plaques, art goods, pottery, garden furni
ture. a rtificial marble flooring, liQUid 
marble. Make flexible molds yourself. 
Amazing profits. Folder tree. Creative 
Publisher~>. Box 236-M. Winnetka. Ill. 

$25 WEEKLY working two hours daily. 
No canvassing. No Manufacturing. Lycke, 
BQX 2471. Cleveland 12. Ohio. 

OPERATE profitable home business sell
ing merchandise by mall. Fast sellers. 
Large profits. Powell Service. 5713 Euclid, 
Cleveland 3. Ohio. 

RECAST old batteries into new. Latest 
achievements. Battery Laboratories, Min
neapolis. 

BIG Pay Jobs in welding. Complete weld
Ing lessons and reference books, 516 pages. 
41 lessons. $2.00 COPY. Money.back guaran
tee. Hob~trt~eld . Box P-1065, Troy. Ohio. 

BOOKKEEPERS-Operate your own sim
plified "Dollar-A·Week" Bookkeeping & 
Tax Service. Full or spare time. Details 
free. Ellis, Box 203, Cedar Grove, N. Car. 

MAIL Order Business course shows you 
how t.o make o1oney, spare or fulltime. 
Teaches professional mall order technique 
-not penny-snatching schemes. Fascinat
Ing 100-page Illustrated Success-Catalog 
Free ! Write-Nelson Company, Dept, 4-01, 
Chicago 5. 

LEARN Shell Jewelry Manufacturing. 
No tools or experience needed. Learn-earn 
within a week! Complete home Instruction 
course, beautifully photographed, shows 
how to make 75 styles of Pins. Earrings, 
Brooches , Hair Ornaments, Dress Clipsi 
Necklaces, Bracelets, Candy Dishes, Wal 
Plaques. Ash T rays, Candle Sticks, et-c. In· 
eludes Pearllzing, Golding, Dyeing, Lumi
nous methods. Illustrates 55 species of sea 
shells. Lists hundreds of raw materials 
with wholesale p1·ices. Complete course 
$1.00, postpaid. Beginner's Kit, $3.00 
($3.50 in Canada). House of Gifts. Box 
4550-AS. Coral Gables. Fla. . . -----------

DOLLARS Dally! Cleared $1900 ln two 
months. Details. Loeb. 7201 B-5. Mont
gomery. Cincinnati. 

. . -
START Mallorder Bookshop-Everythlng 

furnished; publisher cooperation. 25c 
brings booklet. exclusive setup, samples. 
exciting Ideas. General Publications. Os
sining 1. New York. - .. --

POPCORN Machines, all-electric popping 
units, geared aluminum popping kettles. 
used Victory Dup.ex stamp vendors. coin· 
operated scales. Northsyde Sales Co., 
Indianola, Iowa. -----

ASTOUNDING modern mall order plans. 
Brings quick profits. Darrah. Orono 8, Me. 

LEARN Piano Tuning, Repairing, at 
home. Tremendous field! Plano parts, 
t.ools furnished. Established 1935. Empire 
School of Piano Tuning, 606-A East Uni
versity Ave., Champaign, Ill. • 

IF you'd like to make $5,000-$10,000 
yearly in the Collection-Credit Agency 
business, write us at once. Outstanding 
opportunity. Cole Associates, Syracuse 2, 
New York. 

FELLOW Workers-Down with Bosses
Start own business- Be Independent
Booklet describing 137 Tested Plans. free. 
P. Padney, 307 York St.. Jersey City, N. J. 

GOT $.24.500 Using "Schemes" from 
"Schemer" Magazine, Alliance, Ohio. 49th 
year, $1.00. Three samples 25c. - - - --

WANTED unused U. S. Postage S tamps, 
small discount. Advance Stamp Co.. 24 
East 23 St ., New York. ---------------

COLORGLAZED Concrete Pottery made 
without molds. New, low cost. patented 
method. Cemetery products. novelties. tUea. 
Hoors. etc. Basement lealt.sealin&. Other 
money-making proJects. Booklet. detalla 
free. Men onlY. National Potteries. Fergus 
Falls. Minnesota. 

MANUFACTURE costume jewelry at 
home tor profit , hobby, therapy, Free 
wholesale supply catalogue. Instructions. 
Florida Supply House, Bradenton, Florida. 

YOUR own Plastic business at home. 
Produce costume Jewelry, novel ties, statu
ettes. Liquid Plastic, Liquid Marble, Flex
ible Molds. Write for free book. American 
Trades, Box 1016-B, Peo1·1a, Ill. 

PUBLISH community newspaper. Share 
big profits. prestige. "Know How" will 
help you launch, operate. fascinating 
buslne:;s. Reveals practical methods of 
newspaperman whose popular weekly 
grossed $41.000 advertising in 18 months. 
Illustrated. Free literat ure. Success Pub
lications. (Dept. B), 15870 Wisconsin, De
troit 21. Mich. 

AGENT or exclusive distributor for ciga
rette lighter Mfg. MacGregor. Tahoe Val
ley 15. Calif. 

COLOR Concrete with chemicals. Make 
Hollywood style pottery; home or shop. 
Marbling, water-paints. 10c brings sam
ple. pictures. Hollywood Cc:nentcrn.ft. 8530 
Wonderland. Hollywood 46. Calif. 

BUYERS Wanted for plaster novelties. 
Painted- Unpainted. Retnil -Wholesale. 
Write today for free information. Bing 
Products. 88-XB Broad. Boston 10, Mass. 
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~OPUl.A1l SCIENCE OPPORTIINITIE$ 
NEW Batteries from Junks. Card for De

tails. L. Wertz. Pekin. Illinois. 
MONEY In "Bobby-Jo" Baby Shoes. 

Complete, tested Mall Order Plan and 
sample pair 50c. No-Co-Ro. Oakland 6. 
Calif. 

PROFIT ABLE mail order business. Free 
details. Fosler. 1328 N. Newkirk St., Phil
adelphia 21 . Pen.na. 

MOLD-MAKING. Plaster casting. 
Money-making Business. Literature Free. 
Kemico, Park Ridge. Illinois. 

RED latex for making rubber molds! 
Cast plaques. novelties.. bookends! Free 
sample! H. Tooker. Hamil ton 21. Ohio. 

START selling costume Jewelry. $1-$5 
sellers order assortment $12.00 Dozen. 
Double your money. A. & S. Jewelry, 31-49 
12th St .. Astoria. N. Y. Dept. s 1. 

COMPOSITION Flooring-made in most 
colors. Lifelong, Soundproof, Resilient. 
Flexible Molds. Cast novelties. plaques. 
statuary. Big money-your own business. 
Catalog Free. Write-Bing Products. 
88B2W Broad Street, Boston 10. Mass. 

OWN A Mirror Shop! Resllver Mirrors. 
Write for information. John Sprinkle. V90, 
Marion, Indiana. 

OPERATE profitable mail order busi
ness. Splendid OpportunitY. For details 
write, George Radatovich. Box 142, Fair-
mons_ W. Va. _ _____ _____ _ 

SPECIALTY Manufacturing, the big 
money business that can be operated any
where. start on a very small capital; we 
supply dependable formulas and complete 
Instructions; get interesting Free booklet, 
"Money-makin~r Opportunities In Specialty 
Manufacturing," Howard Robinson. Ph. G .. 
1300-B s. Ohio St .. Sedalia. Mo. 

MEDICAL Laboratory Technicians In 
great demand. We train you in your spare 
time, in your own home. You can pract ice 
while studying. Write for free catalogue. 
Imperial Technical Institute. Box 973-X, 
Austin, Texas. 

SMALL Capital. Start your own adver
tising agency at home In spare time. Com
plete o;>eration revealed. No stock or 
equipment. Large earnings and permanent 
income. Free folder and proof. S. Snyder, 
Box 4907 -A. Philadelphia 19, Penna. 

QUICK Money! "Repairing Car Batter
Ies." At home! Easy too ! Write, Battery
man. Grand Junction 1, Colorado. 

TY.I:'EWRITER Repairing Instructions. 
standard typewriters. Webers•. Box 1008. 
Cant on. Ohio. 

137 PLANS to make money local. mail 
order. Particulars free. Elite co .. 220-A 
Grand St .. N. Y. 

I MAKE big money in the mail-order 
business. · You. can do the same at home 
with copyrighted system. Write me I'll tell 
you how. F. Little. Glenshaw. Box 8. P a. 

BE your own boss. small investment. 
large income. Write. Russells Camp. R .D. 
1. Box 55. Oak Ridge. N. J. 

START Mail Order Business-our plan 
proven successful--Send $1.00 for complete 
plans. Satisfaction Guaranteed or Money 
refunded. Service Bureau. Box 172. Ko
komo. Indiana. 

FLEXIBLE Molds to order, also origi
nals. Professional course manufacturing 
molds and cast novelties. Latex, lacquers. 
flocks. tlocking equipment. supplies. Plas-
tics. Box 1574, Boston 4, Mass:.:. ___ _ 

UP to $1500 yearly selling by mall in 
spare time interest you? New ideas and 
plans every month. Details free. Idea of 
Month Club. 3023-D Greenmount. Balti
more 18. Md. 

200 Money Making Deals. Plans-Rare 
formulas--Schemes. Folio Free. Formico 
Prod .. Box 572. Dayton, Ohio, 

VITAMINS! Big Sellers! Guaranteed 
Finest! Your labels. Dr . . Swearingen. 9128S. 
Statton s. Los Angeles. 

DISTRIBUTORS. Insecticide spraying 
equipment . Vital Sales Company, 408 
Walton Building. Atlanta. Georgia. 

POPULAR 10 SCIEI'ICE 

HOW and Where to obtain capital. Par
ticulars free. Star Service. Wapakoneta. 0. 

BABY Shoes preserved. Formulas, In
structions. $1.00. Novelty Bronzinr, Box 
56, Hyde Park 36. Mass. 

REDUCING Salons make money, Start 
at home. We supply automatic equipment. 
National Products. Portland 2. Oregon. 

START profitable business. Sell herbal 
remedies under your own name mail
Local Delfa Co., 3956 Avondale, Chicago41. 

TYPEWRITER Repairmen urgently 
needed. Earn $40 to $50 weekly spare time. 
Our easy t o learn home study course teaches 
how to repair typewriters. Write for free 
Information. Houston Typewriter Repair 
Service. P.O. Box 5357. Houston 12. Texas. 

START a clock shop while clock repair
Ing is booming. Our easy to learn home study 
course with pictures and illustrations 
teaches you how to repair an kinds of 
clocks. Information free. Houston Clock 
Shop, P.O. Box 5086B. Houston 12. Texas. 

MAKE Shell Jewelry-Easy, profitable. 
Illustrated book instructions 75c. Free 
Catalogue. Florida Shellcraft Co.. Box 
1840, Sarasota. Florida. 

BRONZING and Metallizing baby shoes! 
Gold, Silver. Copper, Nickel, Bronze. 
Pearl, Ivory and "Luminous glow" col
ors! Big pro.fits! New Field! Details free! 
Write R. 0. Morgan. Box 349, Long Beach 
2, Calif 

OPERATE profitable mall order bust'
ness. Write. Walter Service. B-4159 East 
112th. Cleveland 5. Ohio. 

EARN $20-$30 dally "Textra-Cleanlng" 
upholstery. rugs; demand everywhere. We 
start you. furnishing everything. Booklet 
free. Textile Cleaners, Inc .. 11106-B So. 
Longwood. Chicago. 

OPERATE profitable Mall Order busi
ness $5. Capital. Write Crafts' Pursui t . 
Davison 2. Mich. 

START your own Business Rug Carpet 
and Upholstery Cleaning and Rejuvenat 
Ing all kinds all makes household and au
tomotive products to distribute $875 to 
$1000 for Merchandise and Equipment ex
clusive territory. Write Hinson and Com
pany Inc., Richmond. Indiana. 

SYNTHETIC Latex with Neoprene base 
for making flexible molds! Quick Drying ! 
Safe! For home. classroom. or IndustrY. 
Quart $2.00. Gallon $5.95. Full instructions. 
Plastercratt Supply Company. 1406 East 
43rd Street. Cleveland 3. Ohio. 

HANDYMEN-Earn money home oper
ating Community "Fix-it" Shop Write. 
Stafford, 708 Rawling:~..:..... Carbondale, Ill. 

MAKE $6.00 an hour Sharpening Lawn
mowers. Details lOc. Angle Slide, Box 582, 
Binghamton, N. Y. 

MANUFACTURE Nameplates House 
Numbers, Signs. Crabtree, Box 2'21 New-
port News ~. Virginia. ' 
==~~~~~==~-----------REPAIR Appliances, motors. bicycles. 
etc. $20.00 capital! Illust rated instruc
tions. $5.50. Repair Service. Janesvme, Wis. 

UNPAINTED plaster plaques and statu
ett es. Free illustrated catalog. Edison. 710 
Welser. Reading, Penna. 

SPECIAL Liquid Molding Rubber. Free 
Sample. Quart $3.00. Gallon $10.50. Free 
Instructions. Universal Sales. Box 1076-B. 
Peoria. Ill. 

WHOLESALE Distributor. Amaz ing 
screw holding screw drivers! Removes. 
holds. inserts screws hard-to-get places ! 
Stores. mechanics. factories buy quanti
ties. Counter displays furnished . Also 
Staple Driver for all wiring purposes! Fast 
sales, big profits. repeats. tremendous do
mestic & foreign market. Refundable trial 
offer! Millen Mfg .. 519 Miller Bldg., Bos
ton. Mass. 

SOAPMAKING. Learn at home. No ma
chinery needed. Posera. DN-4545 Bartlett. 
Milwaukee 11 . Wisconsin. 

StiPER. X liquid molding rubber. Sam
ple Jar 25c. quart $3.00. gallon $10.00. 
Free sample. w. Wooley. 115-A Donald. 
Peoria. Ill. 

SIL VERPLA TE Mirrors-Make Mirror 
Novelties $1.00. Universal. Box 1076-B, 
Peoria. Ill. 

START profitable Mail Order business. 
Writ e Tes-Co. Box 189-SH. Wilkes Barre. Pa. 

$46 FROM Square Foot Plywood: Jigsaw 
necessary. Write, Woodarts. X-47. Bridge
water. Mass. 

DON'T throw it away! There could be a 
fortune in your a ttic or cellar. Research 
Enterprises. P.O. Box 5296, Baltimore 24. Md. 

BELTS! Make'm and make money. No 
tools! Sample 50c. Art Leather , 411 Joseph 
Ave .. Rochester 5, N. Y. 

6 INTERESTING Mail Trade Magazines 
25c. Containing many wholesale offers and 
helpful money making information. Send 
todaY. Giard, Aurora 12, Missouri. 

BY Now you've surely heard of Colo
rado's fabulous oil boom. Take a shot at 
$1.000 to $20.000 on Invest ment of $160 In 
4 monthly installments. Red Bloods of 
America register In now for your share tn 
this new oil Klondyke. Rocky Mountain 
s t a tes are swarming with new daily op
portunities. Big Pay-Otis ahead. More 
than 160 big new wells in one oil field 
alone. Write me this very day for details. 
Dyer, 1835 Champa, Denver. Colorado. 

START home plaster novelty business. 
Amazing course tells how. Literature free. 
W. Belfort, Engineering Bldg., Chicago 6. 

MAKE strange plastlcs-lc pound. 
Makes durable attractive floors. walls, 
Build with waste-Save half. Bays Lab
oratory, Oklahoma City 9. 

CASH For Common Ashes! Information; 
Sample Product, 35c. Duffy, V49, Cov
ington. Ky. 

DO it with Sea Shells. Big profits. Werts. 
1429 56th A venue, Oakland 3, California. 

BOOKKEEPERS : General ledger and 
t ax report experience operate permanent, 
profitable accounting service for the 
smaller business. Part or full time. Sim
plified met hod . .Write now! L. A. Bell. 
1402 West 25th St., Cleveland 13. Ohio. 

INVESTIGATE Wall-Cote Franchise 
profit opportunities your territory. Wall
Cote protects. beaut ifies concrete masonry, 
stucco. Tremendous demand. Your profits 
except-Ional. Wall-Cot e Company, Elmdale 
Court. Holland 2. Mich. 

INTERESTED in a. new field with grow
ing opportunit ies? If so ask for informjl
tion on our Oil Burner for Ki tchen Stove 
- "read what folks like yourself say about 
it" -Qil Burner Supply, Box 327, Cam
bridge. Massachusetts. 

YOUR own Hustling Business with 75c 
profit on every dollar merchandise sale. 
plent y of repeats. Work locally or by mail. 
New complete plan tells all. Write : Einert 
Sales. 150-23 115 Ave .. Jamaica 4. N.Y. 

MEN ! Spicy Cart oon Booklets. Vest 
Pocket Size. Distributors want ed. Melvin's 
Studio. Box 34-l'', R iverdale. Dayton 5. Ohio. 

2000 NEW representatives needed, some 
sect ions exclusive terri tories- Big oppor
tunity small investment. Midwest Drug 
Company, Inc .. Columbus 15, Obio. 

25c BRINGS you lots of Mail Catalogs. 
magazines. opportunit ies for one full year. 
James ' 'E" Summerson Agency, 621 E. 
Church St .. Lock Ha.ven. Penna. 

SILVERING Mirrors- profitable home 
spare time business. Formula 25c. Charles, 
12 EA. Norwood. Ohio. 

WE sell the Wholesaler for you. Do de
tall selling for wholesaler insuring active 
accounts full coverage Drug. Gift Trade. 
South Cali.fornia Rector Sales Company, 
Twenty Six Sixteen Three Quarters Re
dondo Blvd. , Los Angeles 16. Caltfornia. 

START Manufacturing now. Own your 
own business. big profits. good instructing 
chemists. 26 years experience. Reliable 
Silver Cleaner Formula. Manufacturing 
Instructions. Samples. other particulars. 
complete for $3.00. Kimia Testing Labora
tory. Box 262, South Bend. Incl. 

' 
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INVESTIGATE Mall Selling! What's the 
one best thing to sell, happily, honestly, 
profitably? We know! Get free particulars. 
free samples. What-To-Do Shop, Box 
1082, Tacoma. Washington. 

PLASTic-Wood-cast Bookends. Ash
trays. Statuettes; 12 assorted samples with 
big list models $1.00. Plastic Artcraft 
Products. 3151-7. Southport. Chicago. 

AVAILABLE exclusive territon•. dist rib
ute Travel and Sports Insignia Emblems. 
See page 112. March Popular Science. 25c 
brings samples. full details. Vogue Special
ties Corp .. carnegie Hall. Cleveland 15. 0. 

WOULD you pay 3'iC- first $350 made? 
Color-Illust rated book "505 Odd, Success
-ful Enterprises" free! Some offer occa
sional "day off." Work home. Expect some
thing odd! Pacific, San Clemente, Cal. 

POWER lawn mowers. Drop shipment 
prepaid. Agents-dealers. Rotacut M-2014. 
Ex. Springs, Mo. 

88 1\IONEV !\lAKING 
OPPOUTUNITIES 

DETECTIVES Earn Big Money. Experi
ence unnecessary, Particulars free . Wag
oner, P-125, West 86th, N. Y .• N. Y. 

ELITE Collection describes 137 money
making plans; local, mail order. Particu
lars tree. Elite co .. 220-A Grand St., N. Y. 

EA.RN money at home-steady Income
Write Successful Income Builders, 508-B. 
H91lywood 28. California. 

$25 WEEKLY Working two hours dally. 
No canvassing or manufacturing. Lycke. 
Box 2471. Cleveland 12. Ohio. 

MAKE Perfume. Make Money. Free book 
tells how. Lawson, 21 Joiner, Saint Augus
tine, Florida. 

START Your own business! Big money 
manufacturing novelties, plaques, statuary. 
Free catalog. Write Bing Products. 88-B2X 
Broad S t reet, Boston 10. Mass. 

AT Home-Your own manufacturing 
business; making popular $1.00 novelties. 
Cost you Jc to 15c. Everything supplied. 
Write So-Lo Works. Dept. T-6011. Love
land, Ohio. 

GET Dollar Orders by Mail! You keep 
90c profit! Easy, pleasant. home operated 
business. Just $5.00 capital starts you! 
Complete plan, only $1.0G-Interest ing de
tails free. Send today! William Redmond, 
1216-B Park Row Bldg, , New York 7, N.Y. 

MANUFACTURE costume jewelry at 
home !or profit, hobby., therapy: Free 
wholesale supply catalogue. Inst ructions. 
Florida Supply House. Bradenton, Florida. 

A Factory In your own home or garage; 
Manufacture and sales rights mechanics 
waterless hand cleaner; $500-$1000 month
ly; NG Special Equipment Necessary. 
Schaftner Laboratories. Pittsburgh (2) . Pa. 

FREE Literature describing 20 money
making plans. Dallls Ruth, Wheelersburg, 
Ohio. 

5000 QUARTERS Monthly! Detailed p lan 
only 25c. Schneider, 1038 Holland, Schen
ectady 3. N. Y. 

$246.50 MAKING bamtng secret device 
without skill. machinery. from former top 
priority war material costing $1.50! Guar
anteed simple. revolutionary new discov
ery, unbel.ievably profitable. Universal ap
peal. . Frank. Illustrated proofs. free! Rolls 
Enterprises. 115 W. 16th . . New York 11 . 

RUBBER moulds made to order. Stock 
moulds. Va llance Art Products. 1873 East 
70 St.. Cleveland 3. Ohio. 

"THERE'S Big Money In Jun.k." and re
pairing Car Batteries! Batteryman, Grand 
Junction, Colorado. 

I . 

SHELLCRAFT Inst ructions-Free! Make 
beautiful seashell jewelry! Wholesale Cat
alogue of complete line shells! Plastic 
discs! Animal Shapes! Pin backs! Earrings 
Cameos! etc. (Buy Direct). Pace's. Box 
279. Bradenton. Florida. 

25c INSTRUCTIONS and drawings for 
manufacturing Gamepuzzle. Mason. Box 
86. Lynwood, Calif. 

• 

SCIENCE OPPORTIINIT/ES 
FREE literature describing 137 tested 

money making plans. Sars Sales. Hatch. 
N.Mex. 

CASH In on one of today's fastest 
money makers. Make up to $200 weekly re
finishing leatherette and leather stools. 
seats. chairs, booths. etc. with Leather
cote Plastic. Simply brush It on; dries al
most Instantly, leaving beautiful. scuff
proof. Jeatherllke finish . Eliminates ne
cessity of expensive upholstering. Refin
Ishing quickly done on customer's pr~m
lses without disrupting business routme. 
Refinish plain stools for $1.00 each. Aver
age tavern job brings $20.00 In two hours. 
Every tavern. restaurant. hotel. beauty 
parlor. picture show. etc. a prospect. No 
competition. Leathercote Company. Inc .. 
Dept. 30. 713-A Linwood Blvd. , Kansas 
City. Mo. 

UNLIMITED Earnings, create ideas and 
business builders for merchants, Copy
righted materials, instructions. $2.00 Re
fundable . Kelrstead, 3541 North Meridian, 
Indianapolis 8, Indiana. 

YOUR town Is ripe for a profitable col
lection agency. $5000 fi rst year easily pos
sible. We train you. coach you. ge~ you 
started and help develop your busmess. 
send $1.00 for starter course. or ask for 
facts. American Collection Associates. 226 
State St .. Schenectady 5. N. Y .. Dept. S. 

LEARN Battery repairing, rebuilding. 
Engineer offers money making methods. 
Battery Bureau, 2225 North 44th St., Mil
waukee 8. Wise. 

GET Your Mail Order Start by Joining 
the National Mall Order Guild. They tell 
you all the facts. What Sells- who Buys 
by mail and How to reach them. They 
help you every step of the way. Write 
today. A. J. Shutt. Dept. G-4. 506 1,2 S . 
15th St.. New Castle, Indiana. 

FORMULAs-Money Making Plans. Lit
erature Free. Jackson, Box 111, Newberg. 
Ore. 

WIN money on contests advertised In 
every magazine and on radio. General 
Contest Magazine, published monthly, 
gives hundreds of Ups. Lists current con
tests and rules. Sample 25c. General Con
tests. 1609-A East 5th, Duluth, Minn. 

500%-1000% profit and up. Your own 
Interesting service business. Tremendous 
demand everywhere. Experience unneces
sary. We teach. help. supply everyth ing. 
Practically no capital needed. Reslstal. 
Inc .. 1757-A Sunnyside. Chicago 40. 

WHOLESALE Directory $2.00. Racetrack 
Systems $1.00. Business Opportunities 
$1.00. Reimer. T-1119 Chestnut. Saginaw • 
Michigan. 

. 
SEWING Machine Repairmen make big 

money lifetime. Start neighborhood shop 
Complete repair manual. covering all 
makes. $1.98 postpaid. Money Back Guar
antee. Sewmachlne Serviceman. HamUton 
10-A, Ohio. 

. 

. 

ELECTRIC Clocks are everywhere you 
go buildings. homes. parking- lots. factories 
Repairs Increasing. Our easy to learn 
course with pictures and · drawings teach 
You how to repair these clocks. Electronic 
Supply Co .. Box 2350-B. Houston 1. Texas 

UNUSUAL mall order opportunity, For 
details write, Ray's Supply Co., 1741 
Stephens Rd., Kalamazoo 81, Mich. 

• 
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YOUR Own Profitable Business. Spare 
or full time. Information lOc. Marvett 
211 Hightower Building, Oklahoma City 
Oklahoma. 

-A $100-A-MONTH hobby at home! No 
soliciting. no mail order. no meet ing peo 
ple. Easy. enjoyable past ime. Details . 25c 
( refundable) Laura Dickson. 808·PS Eliza -
beth St . . Anderson. s . c . 

I . MAKE flexible molds! Few cents each 
Cast plaques, novelties, bookends! Free 
sample! H. Tooker. Hamilton 7. Ohl-'o..:.._ 

. 

. 
' 'FIRE Alarm systems for the home 

Fast seller. Every home owne1· a prospect 
Plans $1.00. or send postcard for furthe 
details Regent E lectric, 70 Rockland St. 

r 

Boston·, (Rox.). Mass." • 

EXCELLENT profits raising mink. De
tails furnished. Franklin Young. River
head. N. Y. 

PRIZE Contest Fans Reap Rich Re
wards. Enclose Jc stamp. National Con
test Bulletin. Box 2685-S. Miami 31. Fla. 

EARN $25-$100 weekly. Complete De
tails. 25c. S. Goldstein. 6324 Bay Park
way. Brooklyn 4. N.Y. 

METAL Eagle foot S'Crapers. etc. Paint 
per instructions. Great demand by homes 
and antique shops. Literature. Sheldon · 
Fisher. Fishers. N. Y. 

LADIES. Want Independent income? 
Write for particulars about The Very 
Thing to do. No selling. Spare time work. 
West Agency. Box 2115. Pueblo. Colo. 

VETERANS Only. Earn money. spare 
time. No selling. Disabled welcomed. Vet
erans Cooperative.· LaGrange. Georgia. 

A Business of your own! Go Into business 
for yourself. Start a t home in your spare 
time. We can help you! Details free. Ren
nolet. 1022-B 9th Street . Rock Island. Ill. 

AMAZING Profits In Home operated dis
tinctive exclusive. Art-Gif ts Specialty Busi
ness. Write for starting Ideas. Valvick. 
Warba. Minnesota. 

"TIMELY Tips Magazine." Paulding. 
Ohio Prints Promotional Plans. Ideas Op
portunities Galore! 19th Year. $1.00. Three 
Mont hs. 25c. 

WHOLESALE Catalogue and home prof
Its 10c. Holm Sales. Box 12B. Oaklandon, 
Indiana. 

$100.00 WEEKLY Easy. as our Agent. 
Rush $2.50 for Sample. Information. Valley 
Sales Company. Weslaco. Tex. 

RECONDITION Motors without new 
r ings. Instructions 25c. Charles, 12 EB. 
Norwood. Ohio. 

$50- $100 WEEKLY! Almost no Capital. 
no selling or manufacturing. Instructions 
$1.00. Pamats. Brooklyn 21. N. Y. 

$1.000.00 REWARD For A Bible Text!! 
Complete details of this remarkable late 
offer absolutely free with our "20th Cen
tury Bible Course" with 30 lessons. con
sultation and lesson grading service. di
ploma and three beaut iful volumes from 
"Timely Topics Library" . A $25.00 course 
for only $4.95-Refunded with your diploma 
making course virtually free! Paul M. 
Jenkins. 1719 Larrabee. Chicago 14. 

VETERANS! Loan Guaranty offers amaz
Ing opportunity for financial security. See 
Page 52. 

~9 FOUMUI.AS, PLANS, ETC. 

137 MONEY -making plans, also formulas 
tor salable products. Descriptive booklet 
tree. Elite Co., 220-A Grand St .. N. Y. 

MAKE Products yourself. Free formula 
Catalogue. Schaffner's Laboratories, Ems
WOl'th, Penna. 

FORMULA8-All kinds. Latest money
makers: literature. Free. Kemi-Kal. Park 
Ridge. Ill. 

"NEED Chemists? Products duplicated? 
Formulas? Analyses? Consulting Scientific 
Company. Swarthmore. Pennsylvania." 

APPROACHING person operates elec
t ronic switcn. Illustrated plans $1. 00. Tie
man. 4425 Redmont Ave .• Deer Park 13. 
Ohio. 

10.000 FORMULAS and Trade secrets. 
Free Literature. Stlllmans. 555 K ingston 
Ave .. Brooklyn 3. N. Y . 

FORTUNES in Formulas. 900 pages, 
10.000 Ideas. processes. secrets. Moneyback 
guarantee. $2.95 postpaid. Free details. 
Ray's Supply. 1741 Stephens. Kalamazoo, 
Michigan. 

100 SINGLE Ingredient formulas 25c. 
Tes-Co. Box 189-SG . Wilkes Barre. Pa. 

FORMULAS - Latest Best. Analysis . 
Giant formula catalog and chemical In
struction Sheet lOc. Refunded first order. 
E-Belfort, Engineering Building, Chicago 6 . 
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106 PLASTICS 

PLASTIC8-7 colors sheets and rods. 
Send stamp for price list. Hanson Plas
tics, 7625 South Parkway. Chicago 19. 

. 
NEW liquid plastic Clear. colors. Cast 

without heat. Embed flowers. insects. 
coins. Saw, drill. carve, Manual tells how. 
Send $3.35 for complete 20 project kit in
cluding one pound liquid Castolite. Casto
Ute. Dept. E-24. Box 211. Kenilworth. Ill. 

SPECIAL:-One Pound Lucite. Cement. 
Instructions. Diagrams. Only $1.00 C .O.D. 
Novalte Plastic. P. 0 . Box 106-S, Brooklyn 
19. N. Y. 

PROJECTS. Ten Marvelous Plastic. 
Guaranteed. Sl. Plasticplan Co .. Box 181. 
Cincinnati 1. Ohio. 

GUARANTEED: We are America' s lowest 
priced p;astic supply house. Write for free 
price lists: Allcraft Products. Hempstead, 
New York. --------·--------------

HOME Crafters! Plastic formula-mould-
ing instructions $1.00. Box 84. Station K . 
Toronto, Canaoa. 

HO~ Training through " Working With 
Plastics." covering every step. every ma
terial. $1.25.-Plastic Hobby Kit : 2 lbs. 
Lucite. Plexiglas. bottle cement. 2 bottles 
plastic dye (red. green) $3.25 postpaid. (In
cludes instructions.) Modern Tech meal 
Book Co.. Dept.· MS. 55 West 42nd St .. 
New York 18. N. Y. 

MAKE money assembling our pre- fabri
cated plastic kits. Sample Kit 50c. Cata
log free. Fabros .. Box 156. Station F-2. 
Buffalo 12 . . ~N~· ~Y~·---------------------

PLASTICS and supplies; book on Plas 
tics $1.50; kits $3.0Q-$5.00. Special inter
nal carving drUI $1.30. FOB St. LOUIS. 
List. Plas-Met Sales and Engineering, 
4648 Shirley Pl. . St. Louis 15. Mo. 

PLEXIGLAS masked sheets 12" x 12" 
1/ 16" $1.00, ~~"-$1.25 , 3/ 16"-$1.55. ~4" 
- $1.85. Include 10% postage, Dyes. Rods. 
cements shells, Jewelry findings, tools. 
bufting ·compounds. free listings, Craft 
Plastics. Box 129-S. l::iomerville, N. J. 

.. ·- -· . . . -----
PLASTICS, Free List. Swiss Music Box 

Units $3.50-New Plexiglas Manu~! $1.50. 
Plastic Supply Co. , 2618 St. Lou1s Ave .. 
Dept. P S52. l::it. Louis 6. Mo. 

MAKE perfect copper molds for plastics. 
Complete Instructions $2.50. A. Manning. 
Box 165. Tuckahoe. N. Y. 

INJECTION Molded Plastic Parts for 
4" Baby Ball-Gyro· Singil1g Top-Three 
Compartment T ray. Red, Blue. I vory, and 
P ink colors. Tenite and Polystyrene mate
r ials. Easy to assemble. Complete kit $1.00 
postpaid. Quantity prices included. Econ
omy Precision Products Co.. 10 Main 
S t reet. Germantown. Wisconsin. 

GOLD Impr inter $3.25. Samples .10. 
G.P.E.. 8 Walden. Cambridge 40. Mass. 

MAKE Plastic Novelt ies with Hollywood 
tit containing 2 lbs. of Lucite and Plex
iglas ; 3 colors of dye. bottle o! cement and 
complete instruction s. Postpaid $3.25. 
Hollywood Items Co., Dept. PS. Box 1151. 
Hollywood 28. Cal!fornia. 

NOW we are able to offer a complete 
line of plastics casting supplies. Complete 
Instructions. Free literature. Sample kit 
$3.00 F.O.B. Plast!cast Indust ries . Box 
199. Romeo. Michigan. 

ATTENTION! Hobbyists and Experi
menters-You cannot miss on a buy like 
this: Sample K it-Lucite and Plexiglas 
odds and ends. Makes many useful t hings: 
rings. tie pins. pencil holders. earrings. 
etc. Price . . . 98c. DeLuxe Master Kit
Makes cigarette boxes. jewel boxes. ear
ring stands. picture frame. Jewelry pieces. 
etc. Price . . . $2. 98. Fairyland Plastic 
Products Co.. 2316-18 Third Ave.. New 
York 35. N::.:..... Y.:.~· -----------------

. 
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PL.ASTIC Tablecloth Covers. Curtains 
Drapes. Baby Pants. Bowl Covers and 
ot her Plastic Articles seiUng like wildfire 
Make big money Now! Free Detalls. Wrlte 
Plastics. Dept. 59-E, 206 N. Fourth, St 
Louis. Mo. 

72 ~reuJt: 

SC·IENCE OJ:JPO'RTUNITIES 
33 CHEl\U CALS AND 

APPARATUS 

LUMINOUS Paints will g low In dark. 
Six colors. Fairmount Chemical Co. . 136 
Liberty St .. New York Ci ty 6. 

THE House of Wino. home of supplies 
for amateur chemists. See Wlnn's New Idea 
chemical kits and apparatus olllfil s for 
home eJtperimentlng. Send !Oc for reta il 
catalog. Es tablished 1931. John H . W lnn. 
DePt. 607, 124 W. 23rd St .. New York 
11 . N. Y. 

CHEMICALS-Lab. Supplies New Catalog 
10c. Mel-Glo Chemical Co.. 258 Fourth 
Avenue, Brooklyn 15. N. Y. 
- ---. . ---

CHEMICALS and apparatus for indus
trial, analytical, and private laboratories. 
complete supply service for correspondence 
school students. Send 3c !or catalog. DePt. 
M-26. BiololliCal Supply Co .. 1176 Mt. Hope 
Ave .. Rochester 7. N. Y. -- __ .... --

FREE Catalog; Chemist ry. Mineralogy. 
Biology. Physics. Tracey Laboratories. 
Evanston. Illinois. ·------------------NEW laboratory Supply Catalog of 
Chemicals and apparatus. Contains over 
5000 Items with illustrations, 212 pages. 
Send 50c. Standard Science Supply Co .. 
1232 No. Paulina St .. Chicago 22, Ill. 

HANDBOOK for Chemical Experiment
ers. Hundreds of experiments ; Illus trated: 
50c. Experiment Booklet. 15c. SUPPlY 
Catalog, 5c. Rea<iln ~r Scientific Co . . Read
InK. Pa. 

CHEMICALS, ounce quantities, appara
tus, catalog 5c. Fleischer's Laboratories. 
Everett 49, Mass. 
- CH- EMICAL l~dl;._~~ ~-1-t -$-1-. 7-5,- ot-he-r-s. 
Microklt, Box 324, Jamaica, N. Y. 

SOMETHING New ! Student chemists 
send 5c for catalog and free copy of "Know 
Your Chemicals" Met & Co., 160 H!llslde 
Ave., Nutley, New Jersey. 

"CHEMICALs-Ten pure samples; val
uable information. Send $1.00. Zahler. Rt. 
1. Clackamas. Ore." 

HANDBOOK of Chemical InformA.tion, 
50c postpaid. Catalog Free. Amaco Labo
ratories, Box 3246 A. Amarillo. Texas. 

1)8 H ELP WA~TED 

CONSTRUCTION workers attention! In 
Philippines. Hawaii. Okinawa, . Alaska. 
South America. large constructiOn con
tracts. Excellent opport unity. Send $1.00 
for details. Personnel Service. Box 949-B. 
Knoxv1Jle. Tenn. 

MAKE More Money selling lndlv!dual
Jzed buckles. belts. tie holders. cap badges : 
Choice of 2000 emblems. Quick. profits
repeats. Special Outfit Offer. wnte Hoo.k
Fast Products, Dept. B. Columbus 6. Ohio. . 
5 .-\GENTS WANTED 

GOOD Paying Business 'suv-e""ri""'n_g_m-=-!r-
rors, plating autoparts, reflectors, bicycles, 
bathroom tlxtures. etc .. by late method. No 
tanks or shop required. outfit furnished. 
Free Booklet. Gunmetal Co .. Ave. 0 . De
catur. Illinois. 

LICK After-war layoffs; Start own busi
ness; home. office. Booklet describing 
"Collection of 127 Tester Plans" free. Elite 
co . . 220 Grand St .. New York. 

FREE Water and our concentrates makes 
flavors, lotions, shampoos. 72 products, 
labels. bottles f urnished. Qualco. F-20030 
Russell. Detroit. 

FREE! Lates t Issue O pportunity Maga
zine Salesman's Guide. Insplr!nr. construc
•ll'c: Shows how .to earn money selling for 
others or In your own business. Hundreds 
postwar opportunities. Send name and de
scribe what you have sold or are selling. 
Illustrated copy sent Free. Opportunity 
Magazine. 620 N. Michigan. Dept. 18. Chi
cago 11. Ill . 

AGENT5-300% pront selllng genuine 
cold window letters; stores and omces. Free 
aamplea. MetalUc Letter Co .• 07 N. Clark. 
Chlcaro. 

SELL Greeting Cards, Display Signs, 
Pictures. Books. Novelt ies. Big Profits. Bul
letin Free. Elfco. 432 North Wells. Chi· 
cago 10. 

SELL Personal Init ialed Individualized 
Belts. Buckles, Cap Badges, Tie Holders, 
2.000 emblems to choose. Fast profits. Re
peats . Write today special outfit offer. 
Hookfast Specialties, Box 1425, PS, Provi
dence. Rhode Island. 

AMAZING New Zipper Shoe sells on 
sight. Big profi ts for salesmen. Leads line 
200 splendid styles. Territories open. Get 
Free Sample Outfit. Write V1ctor Thomas, 
Dept . V- 784. Chippewa Falls. Wise. -· . 

90c PROFIT Each Sl.OO Sale, Sell Posi
t ive mot hproofing solution to housewives. 
stores. agents. Experience unnecessary. 
Postal brings details. Kinford. Wayne 4. Pa. 

AT Home--Your own manufacturing 
business; making popular $1.00 novelties. 
Cos t you Jc to 15c. Everything supplied. 
Write So-Lo Works. Dept. T-601 . Love
land. Ohio. 

-----~--~~- . .. -
$1. STARTS you in business. Sell DeLuxe 

ties, 100% wool interlining. Costs you 
only $7.00 per dozen, you make $5.00 
Dozen. Send Sl.OO for special introduc
tory offer two DeLuxe ties. Catalog com
plete line Free. P h111p 's Neckwear. 20 West 
22nd St .. Dept. P -11. New York 10. 

SELL Personalized soaP. Name on e.very 
cake. Ideal for gifts. Get sample offer: 
Dunbar Soap, New Brunswick, N. J . 

GOLD lacquered Window Sign Letters. 
Large Sizes P enny Each. New Foils. Ab
solutely Beaut iful. Free Samples. Atlas. 5U 
W . 79th. Chicago 20. 

MAKE money In your spare time! Helps 
furnished. Easy sales. Voluntary repeat 
orders. Liberal commissions. Write for 
Free Wholesale Price List Today! Mc
Gregor Magazine Agency. Dept. P S-7, 
Mount Morns. 111. 

"BIG bargains for big profits. O ver 100 
sensational values. Men's used suits $2.00, 
pants 35c, topcoats $1.25, Overcoats $-2.00, 
shoes 20c. Experience unnecessary. Free 
wholesale catalog, Superior. 1250-A Jeffer
son, Chicago 7. " 

·~----~~--~--~~ 
MAGIC Cleaner- Hotter than a fire-

cracker. Saves Soap-Big Profits--Sample 
Free. Uco, 5007 Irving Park, Chicago, 

. .... -- - - ·-· . 
GREETING Card Agents: " Line Up" 

with " Pines " for bigger. better and quicker 
profi~s. Rush name, address on postcard 
today. Box 32, Flushing 6, N. Y. --

EARNING Less than $200 weekly? Boost 
Income quickly, Fast selling celluloid price 
tags, metal moulding, menu covers. Every 
store, restaurant buys, Pricing Press, 
Dept. CX. 124 White St.. New York. 

START Your Own Business on Our Cap
ital. Always your own boss. Hundreds av
erage $6,000 to $25.000 a nnual Sales. We 
supply stocks, equipment on credit. 200 
home necessities. Selling experience un
necessary to start. Wonderful opportunity 
to own pleasan t. profitable business backed 
by world-wide Industry. Write Rawlelgh's, 
Dept. E-U-PSC. Freeport. Ill. 

DOUBLE-Duty Shopping Bag, Zips open. 
Instantly changes from small to large 
size. Lightning Seller. Sampl~s sent on 
trial. Kr!stee 135. Akron. Ohio. 

JUST Out! History of World War II. 
H uge Volume. Popular price. Authentic 
text . Official photographs. Big profits. 
R::.:.iv.:.:e::r~s.:.:ld:.:e:...::B~o..:o.::k...:C~o=m=~p=an=y .. Iowa Falls. low a. 

NEW Patented Invisible belt, keeps 
shirt - tails In, Men, Women. unlimited 
earnings, sells easily, millions prospects, 
Free particulars. Inv!sibelt, PSI Box 26, 
Elmwood Station. Omaha 6 , Nebraska. 

AT Home--Your own business making
selling-popular $1.00 novelties. Cost you 
3c to 15c. Everything supplied. Write 
So- Lo Works. Dept. T-6013. Loveland. 
Ohio. 

ENJOY lifetime security recommendlng1 best life and disabll!ty insurance. Write 
Reliance Life & Casualty Co., Dept. 1070, 
Phoenix 3. Arizona. 

• 
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NUPROCESS P roducts Laborator ies. 
Dep t . 279. Aurora. Illinois. have some 
choice Distributorships open . Exclt.lslve 
territory franchise. Big Profits. Wholesale 
and Retail. Age no barrier. Men and wom
en eligible. Cash profits start first hour . 
T wo products ( 1) Silver P lating Liqu id 
(NuS!lver Trademark Patent No. 245.336. 
and Re-Plate-0 Trademark Patent No. 
367.355). and (2) Lectrlk Silver Kleaner 
P late for quick de-tarnishing of sliver
ware. Full details free. Write them today. 

EXCELLE;NT Sldellne for printing and 
advertising salesmen. Decalcomania name 
plates in small quantities. Great demand. 
Also. make money with our line of Auto
mobile Initials and Sign Letters. Free 
Samples. ··Ralco". XL-Roxbury. Boston 
19. Mass . 

FREE- New 42-Page Book Entitled
. 'How to Become a Successful Direct Sales
man." written by salesmen for those who 
want to become salesmen a nd earn up to 
$100 and more weekly. Send penny post
card. Specialty Sa lesman Magazine. Dept. 
PS-3. 307 N. Michigan. Chicago 1. Ill. 

IMMEDIATE Profits! Take orders for 
our beautiful Laminated P lastic Repro
ductions of any picture or negative. Full 
or part time oppor tunity for Big Ea rnings 
without Investment . F ree details. Gotham 
P roducts Company, Box 5427. Philadel
phia 43, Pa . 

SELL Stewart's E-Z Silver Detarnlsher 
to Hotels, Restaurants , Public eating 
places. Detarnlshes, cleans, brightens, tn 
one operation . Takes the place of soap and 
palish. No rubbing, brushing, pollshlng or 
bolltng. Saves 100?i- time, labor . and 
money. E very demonstration a sale and 
steady repeat customer. Protected terri
tory. No experience necessary. Factory to 
you. A postal card will bring you "Once 
tn a Ufetime road to fortune," full par
ticulars. F. P . Stewart. Manufacturer, 
P . 0 . Box 692, Mlaml Beach, Florida. 

200 Money Ma king Deals. Plans-Rare 
formulas--Schemes- Folio Free. Formico 
Company. Box 572. Dayton, Ohio. 

100r.f PROFIT or more. No Investment. 
Unusually steady business. Handle Photo 
S tamps. Amazing Stamp size gummed
back. glossy photographs. 100 Retail for 
only $2.00. Free samples and Information . 
American Foto Stamp Co.. 103 East 125th 
St reet. Dept. ( 401). New York. 35. N. Y. 

EARN Money With Handmade Jewelry. 
Assemble original creations !or gifts. re
sale. We supply the necessary parts. Dollar 
starts you! Free-Wholesale proposition. 
Hughes Plastic Works. 712 K imball. Dan
v111e 2. Ill. 

SELL Men's Latex. Large Profits. Send 
$2 for samples. details. Peerless Sales. 
913-H Main. Kansas City. Mo. 

BOYS, Men, Lawn Mower Sharpening 
Shops. It's easy to build your own power 
mower ustng our " Handy Dandy Conver
sion Kit." Write us for details. Le Claire 
Mfg. Company, Le Claire, Iowa. 

QUICK Profits selling tun or part time. 
Individualized buckles. belts. cap badges. 
tie holders. uniform shirts. caps. ties. 
Choice of thousand emblems. sure repeat 
orders. Easy-selling outfit offer. Write 
Hook-Fast Co. . Dept. 14. Roanoke. Va. 

WHERE To Buy 800.000 articles direct 
from manufacturers; save middleman 's 
profi t; folder free. Glass P ub. Co . . Ellwood 
City 5. Penna. 

SELL Dellclous Candles. Nuts. Gum. 
Immediate delivery. Write Casterline, 
2031-PS Sunnyside. Chicago 25. Ill. 

$3 FIRE Extinguisher sells wholesale or 
direct. "Fire-Killer". 101 Franklin, Syra
cuse 1, New York . 

MAKE flexible molds! Few cents each ! 
Cast plaques, novelties, bookends ! Free 
sample! H . Tooker. · Hamilton 7. Ohio. 

AMAZING discovery, Master G la ze . puts 
brilliant glass-llke surface on cars. Free 
sample, tnformatlon. Big commissions. 
Master Glaze, Dept. 584, 7720 Harwood. 
Milwaukee, Wise • 

SCIENCE 0 Jt'Jt'OR TV.NIT/E8 
MILLIONS want foot comfort! Amazing 

daily profits. Sensational new arch sup
port body-balancer for men. women sell
ing like hotcakes. Experience unnecessary. 
Complete outfit free. Special deal to distribu
tors. crew managers. Write : Colt Shoe 
Company. 244-CS Purchase. Boston 10. Mass. 

BIG Profits. Sell hand colored P hoto 
enlargements. Rich. 215 W. 98. New York C. 

AGENTS. Substantial profi ts. Repe.at 
order products. Not me.re " Job" but op
portunity establlsh steady Income. Addi
tive lubricant. Limitless field . Factories, 
autoists, service stations, fleet owners buy 

• in huge quantities. Write Kidder Oil Com
pany, La Crosse 4, Wise. 

SALESMEN Collect, Keep $1.00 each 
$3.50 Sale. We collect balance. A-1 Fire 
Ext inguisher. Easy Sales. Flame- Killer. 
Box 27, Flint. Michigan. 

GREETING Cards. Gift Wrappings. 
Novelties. Personallzed Papeterles. Raum. 
4154 Fifth Street. Philadelphia 40. 

PLASTONE-Amazlng new pollshes for 
floors, furniture, autos. Beautifully pack
aged. Low priced. Whirlwind seller to 
stores, gas stations. homes. fast repeater. 
Big profits. Unconditional money back 
guarantee. Write for free samples ofter 
now! P last-one Company. 2207. PS-5. West 
Chicago Ave .. Chicago 22. Ill . 

COI·I.EGE Students ! 100% Profits selltng 
Costume Jewelry, W. Morr is. Maywood, N.J . 

BIG Cash year •round profits. Show 
friends sensational value 14 card All
Occasion Box assortment. Wlld1lre $1.00 
seller. Your profit up to 50c per box. Also 
quick money maklng Birthday, Get Well. 
CorresPOndence Notes. Gift Wrapping 
boxes. Extensive Personalized Stationery 
line. No experience needed. Special Offers. 
Request $1.00 Everyday box on approval 
and Free Stationery Samples. Holiday Card 
Co .. 463 Congress St .. Dept. E . Portland. Me. 

SELL Everyday Greeting cards. station
ery, Notes. Large assortments. Free Cata
log. Atlantic Card. 3525 Reisterstown Road. 
Baltimore 15. Md. 

WOULD you pay 3%-tlrst $350 made? 
Color-mustrated book "505 Odd Success
ful Enterprlaes" rree I Proven I Work at 
home, omce. ExPect aomethlna odd I Pa
cific. San Clemente. Cal. 

NEED Money? Start your own business! 
137 Dltferent detailed plans. Sparetime. 
home. omce. Small Investment. immediate 
returns. Free booklet . Twin Park Co .. Box 
4696. Dallas. Texas. 

AMAZING dally profits. Big repeat 
bustness. Sell top-quality. lowest-priced 
men's. women's hosiery. f ull . part-time. 
Experience unnecessa ry. Take orders . We 
deliver. Complete outfit free . Write Colt Shoe 
co .. 242-CS Purchase. Boston 10. Mass. 

69 HIGHGRADE SALES~lEN 

AMAZING dally profits. steady repeat 
bustness selling Colt's famous Foot-Bal
ance Shoes direct. Exclusive features make 
selling easy. 216 styles ! Experience unnec
essary. Patented Foot-0-Graph assures 
accurate fitting. Free Selling outfit. Colt 
Shoes. 601- CS Atlantic. Boston 10. Mass. 

POCKET Pal: The All-Purpose CUtting 
Tool. Wagon Jobbers--Salesmen. Sell to 
retailers and Jobbers. SOc seller. Steady 
repeat Item. Exceptional profit. Sample 
25c. Nelson Manufacturing Company. 222 
W. Kellogg. St. Paul 2. Minn. 

50 El\IPLOYl\fENT SEUVICE 

TEACHERS Needed central. Rocky Mt .. 
Pacific states. Vacancies : G rades. H .S .. 
College. Free Enrollment. Western Teach
ers ~change . 215 Plymouth Bldg .. Minne
apolis 2. Mtnn. 

HOW to get the job you want. Free in
formation . Dee Enterprises. 3360 Sims. 
Overland 14. Mo. 

$1.00 BRINGS list of 100 firms with 
Latin American proJects or branches ln
cludtng job requirements and simple let
ter of application. Foreign service Train
tog Institute. Box 1897. R iverside Station. 
Miami 35. 

LOS ANGELES Area-Our brochure &ivea 
latest employment demand by tradea; 
housing posslblltties;. present & future in· 
dustrla l expansions. Post paid $1.00. H . R . 
Brown. Box 1315. Sant a Ana. Calif. 

~7 EDUCATION.-'L 
AND INSTRUCTION 

MODERN Welding School elves thoroUArh 
tratntng for one of industry's best paid 
Jobs. Experienced Instructors. Ilidlvldual 
attention. Nonprofit tnsUtutlon. Qualified 
under G. I . Bill. Write for literature and 
details. Hobart Brothers Co .. Box P-1067, 
Troy, Ohio. 

GOOD "Used'' self-Instruction educa
tional books on all subJects boueht, sold, 
rented, exchanged . . Satisfact ion guaran
teed. Complete Information and 100-paee 
!llustrated bargain catalog Free 1 Write
Nelson Company, Chicago 5. 

HAVE your own offic.e! Many earn up to 
$5.000-$15.000 Annually. Learn credit
collection agency business by home study 
course. Experience unnecessary. Write for 
Free bulletin. No obligation. Franklin 
Credit School. Dept. 203-E. Roanoke 7. Va. 

BIG money rebuilding shoes. Help needed 
everywhere or start big-income businesa 
of your own. Learn practical. sure, easy 
way tn 3 months. Anyone from 18-60 yer.ra 
can learn easily. Approved for G .I . train
Ing. Rush postcard today. Modern Shoe 
Rebulldtng School. Est. 1927, 2935 Bel
mont, Chicago 18. Illinois. 

HYPNOTISM. "How I Hypnotize" 25c, 
Dr. Lonk, Hypnotist . D-1619, Palatine, Ill. 

PREPARE for civil service examination . 
.>ay for course after securing pesitlon. 
Write Free School. Dept. PS-5 Kokomo. 
Ind. 

HOME Study course, drugless therapy. 
Free Literature. Inst. of Drugless Ther
aPY. Tama. Iowa. 

"UNCLE Sam" Jobs! $1756-$3021 year. 
Men-Women. Prepare for next examina
tions. Veterans get preference. 32 page 
Booklet on Civil Service Free. Write 
Franklin Institute. Dept. H-23. Roches
ter. N. Y. 

WHY Don't You Write? Wrltlne short 
stories. articles. etc.. will enable you to 
earn extra money. In your spare time we 
teach you to write the way newspaper men 
learn-by writing. Free "Writing Aptitude 
Test" tells whether you possess the fun
damental qualities essential to successful 
wr iting. Veterans : This course approved 
ror Veterans' Training. Write today! 
Newspaper Institute Of America . Suite 
566-A. One Park Avenue. New York 16. 
New York. 

CLINICAL Laboratory Technicians tn 
great demand. We train you in your spare 
•lme. In your own home. You can practice 
:\'hlle studying. Write for free catalogue. 
Imperial Technical Institute, Box 973- B, 
Austin, Texas. 

LEARN Trigonometry better than others. 
Master method instructions $1.00. Guar
.nteed. J . Ziemba. 6123-B Orchard, Dear

:>orn. Mich. 

HERBALISM- Complete Course · tn 2 
volumes. 1000 recipes. Home service, For
estv111e 3, Va. 

BUILDING boom is here. Free particu
lars about most lucrative trade. Lldemark, 
:l26 Potomac. Buffalo 13. N. Y. 

HYPNOTI~ anyone. Secrets revealed. 
E: ·citing experiments. $1. Mohr. 810. 75 
Kneeland. Bos ton 11 . Mass. 

LEARN To "Speak In Public". Over
: ome fear . Speak fluently with confidence. 
New Slmpltned method. Easily mastered. 
Absolutely guaranteed. Amazingly low 
cost! Write for free details. Trlssel-Hey
mann. P ublishers. Mason City 3. Iowa. 

OPERATE commercial Employment 
Agency. Many more needed Nationally. 
Earn $5000. upwards annually. Experi
enced Director has low-cost full tnstruc
tlon course. Information free . Hunt . Box 
308, Burltngame 22. Calif. 

MAY 73 
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SCIENCE 
LEARN Photo-Retouching. One of the 

most profitable fields of commercial art. 
Positions always open. Experts earn $5000 
a year. Practical and easily mastered 
course. Personal instructions. No spectal 
ability n eeded. Write at once for full par
ticulars. School of Commercial Illustrating. 
3720 N. Penn St. #40, Indlanauolis. Ind. 

LOCKSMITH Course. Lock-picking, key
fitting, etc. $1..00 prepaid. Miller, Box 239, 
Holdrege, Nebr._:as::· =k=a:... ---------

USED Correspondence Courses and Edu
cational Books Bought, Sold. Rented. cat
alog Free. Educational Exchange, Hena
gar. Alabama. 

OCCUPATIONAL Success Chart. How to 
Study Guide. Free. Prepared by college 
authorities. Learn how to make your own 
practical Home Study Course of every text 
1n big educational catalogue. Send for 
free Chart and Guide today. Central Edu
cational Servk.e. Dept. B-34, 6009 Belmont 
Avenue. Chicago, Illinois. 

BETTER your conditions through nerve 
force. Development. Instructions reveal all. 
tells how to overcome fear. nerves. worry, 
obstacles, free details. O'Leary, Box 594-
B3. Baltimore 3. Md. 

AMAZING discovery: Review Touch 
Typewriting develop terrific Typewriting 
speed. 25c coin. Walker. Box 394. Union, N.J. 

SAVE money! Enjoy interesting hobby 
brewing beer at home. New manual fur
nishes Instructions. Send $1.00. Scientific 
Publications. 274 Brookline Avenue. Bos-
ton. Mass. · 

77 LANGUAGE OUTFITS 

29 LANGUAGES by Linguaphone, Rua
sian. Spanish, Portuguese-Direct Conver
sational Method for · Mastering any lan
guage quickly, easily, correctly at home. 
Available under GI Bill of Rights. Send 
for free Book. Linguaphone Institute. 54 
RCA Bldg., New York, CI 7-0830. 

10 AUTHORS SERVICE 

I WANT New Writers to cash hundreds 
of checks for $1 to $100, offered each 
month. The easiest way to write for pay. 
No previous experience necessary. Send 
for Free details. No obligation. Saunders 
M. Cummings, 467-S Independence Bldg., 
Colorado Springs, Colo. 

NEW Writers Needed. Nonfiction mate
rial demand is booming. Many magazine 
editors buy features and "fillers" from 
new writers. Our Earn As You Learn les
sons prepare you to meet their require
ments. Experience unnecessary. Reasonable 
price. unexcelled service. Details. sample 
lesson free on request. Use postcard. No 
obllgation. Comfort Writer's Service, 210RN 
S . 7th St.. St. Louis 2. Mo. 

25 BUSINESS SERVICE 

·GOOD "Used" self-instruction educa
tional books on all subjects bought, sold, 
rented, exchanged. Satisfaction guaran
teed Complete information and 100-page 
1lluairated bargain catalog Free! Write-

" Nelson Company. Chicago 5. 

SAVE-Buy direct from manufacturers. 
Any article. Guaranteed lists. Plttshire 
Research. Box 90. Pittsfield 4. Mass. 

TO Whom It May Concern: We w111 rep
resent . you in all principal cities of ·the 
world. Personal or business assignments $1 
per hour. James W. Farley, Citizens Bldg .. 
Cleveland lf. Ohio. Note: Would appreciate 
bearing from someone who wishes to enter 
thi8 bualness in your citY. Will send you 
assipments immediately. References ex
changed. Stat~ quaUftcattons. 

ENJOY Big MaU Sales. Your Ads. Let· 
ters. Folders. etc. That Sell! Written by 
Faultless Advertising. 3439-S. Michigan, 
Chicago 18. 

30 .CARTOONING, 
SIGN PAINTING, 
DRAWING AIDS 

• CARTOONS drawn to order. Jagoda, 'l9 
St. Alphonsus St.. Roxbury 20. Mass. 

14. ~reUJt: 

"HOW To Make Money With Simple 
Cartoons''-A book everyone who likes to 
draw should have. It Is Free: no obliga. 
Uon. Simply address Cartoonists' Ex
change, Dept. 1445-C, Pleasant HUl. Ohio. 

ADS, letterheads !llustrattons. trade
marks. cartoons. etc. Free literature. Hal 
Barbo. O'Fallon. Mo. 

LEARN sign painting, be independent. 
Slgnways, 49;J3 W. Erie St .. Chicago 44. 

' 
LEARN Showcard writ ing at home. in 

spare time. Fascinating lifetime business 
of your own. No special skill needed. Free 
information. Sherwood Publishing Co., 
Irvington 56. N. J. 

MAKE Signs, 9 complete alphabet pat
tern sets 3 complete numeral pattern sets 
and eat&log $1.00. S ign Let ter Distribu
tors, P.O. Box 101. Mineola, N. Y. 

EARN Money Even1ngs, copying and 
duplicating comic cartoons for advertisers. 
Adservice. Argyle 2-B Wise. 

ARTISTs-Turn talent into Cash. Send 
for Portfolio of Stencil Prints. Heath 
Filmed Stencil Products, Lawndale. Calif. 

31 CHAI.K TALK STUNTS 

CHALK Talks, Laugh Producing Pro
gram. $1.00. Illustrated Catalog 10c. Car
toonist Balda, Oshkosh, Wisconsin. 

136 TYPEWRITERS 

RECONDITIONED Typewriters, Printing 
Devices, Omce Appliances Supplies Dixie-
graph, King, t:!:.~'----------

PORTABLES-Standards· immediate de
llvery, Every machine guaranteed. 30 day 
refund privilege, All Makes Typewriter 
Co .. Omaha. 

ll8 RUBBER STAl\IPS 

3 LINES 40c; Pads 35c; Signatures 
$2.00. Prlntrite. Wawatusa, Wis. 

RUBBER Stamps_ Buy direct from man
ufacturer. Literature free. Lee-Vall Press, 
Box 1242. Indianapolis 6, Indiana. 

110 PRINTING OUTFITS, 
SUPPI.IES 

"PRINTOMATIC" Selffeeding Post Card 
Stencil Printing Duplicators $9.50 Up, 
omce Slze Duplicators. Speedoprints. Hll
cos Excellographs $33.41 Up, Literatqre Free. Pittsburgh Typewriter Supply, 336 
WE Fourth Ave .. Pittsbureh 22. Pa. 

HOME Made Presses. Writ-e Riegel, 1111 
Harrison, Philadelphia 24, Penna. 

HAND Presses. Cutters. Bindery equip
ment. Jobbers. Your requirements? Box 
918. New York 8. 

MAKE Your own Plastoplate printing 
cuts. Simple easy process. Plastoservice, 
Argyle (2-A) Wisconsin. 

109 PRINTING, i\IUI~TIGRAPH
ING, ETC. 

FIFTY sheets. fifty envelopes. printed 
your name. address. 75c· postpaid. Atlan
tic. Box 653-P. Rock Hill. s. c. 

QUALITY Printing: Business. personal 
stationery, Prepaid delivery. Samples free. 
Mero Products, 99 Morrison, Punxsu
tawney, Penna. 

SEND lOc Now. for our 36-page 1947 
price-list-refunded first order. McCall 
Press, 1326 s. 27th. Omah.a 5. Nebr. 

1000 GUMMED Labels 75c. Stationery. 
etc. List free. Hugh Reed. Spiro, Okla .. 

CUT Printing Costs; 1.000 offset 8~2 x 11 
printed $3.95. 5.000. $15. 75; larger quan
tities less; 48 hour service; samples. price 
list free. Fldellty Company. Parkersburg 
12. w. va. 

MAY Special. 500 8}':r x 11 letterheads. 
500 8~~ envelopes prmted, $4.00. H. J. 
Vrazel, Yoakum 2. Texas. 

2.D00--4~2x6 Clrculars-$4.25 postpaid. 
150 word Umit. Schultheis; Box 449; 
Irwin. Pennsylvania. 

. 
''8 I' A TENT ATTOUNEYS 

INVENTORS: Without obligation, write 
us for information as to what steps an In
ventor should take· to secure a Patent. 
Randolph &; Beavers. RegistereCl Patent At
torneys. 340-A Columbian Bldg .. Washing
ton 1. D. C. 

INVENTORS: Write for free brochure 
"Evidence of Invent ion." Labiner, World 
Building, New York 7. 

INVENTOR'S Guide free on request. 
Frank Ledermann, Registered Patent At
torney, 154 Nassau St. , New York 7, N. Y. 

INVENTORs-Patent Laws encourage 
the development of inventions. The Rules 
of Practice of the U. S. Patent Omce ad
vises-unless an inventor is familiar with 
such matters-that he employ a compe
tent registered attorney, as the value of 
patents depends largely upon the skilful 
preparation of the specifications and 
claims. Write for further part iculars. as to 
patent protect ion and procedure and "In
vention Record" form at once. No Obliga
tion. McMorrow. Berman & Davidson. 
Registered Patent Attorneys, 1437 Vic
tor Building, Washington 1, D. c. 
• 

PATENT and Trade-Mark Practice be
fore U. S. Patent Office. Validity and 
Infringement Investigations and Opin· 
ions. Booklet and form "Evidence of Con
ception" forwarded upon request. Lancas
ter, Allwtne & Rommel, Registered Patent 
Attorneys, Suite 413. 815-15th Street, 
N. w .. Washington 5, D. C. . 
INVENTORS: Learn bow to protect your 
Invention. The patent laws afford the in
ventor protection for the patentable fea
tures of his invention. The United States 
Patent Omce advises the inventor to en
gage a competent, registered patent attor
ney to represent him. We offer inventors 
experienced, confidential service. Specially 
prepared booklet containing detailed In
formation concerning patent protection 
and procedure with "Record of Invention" 
form wiJl be forwarded to you upon request 
-.:-Without obligation. Clarence A. O'Brien 
& Harvey Jacobson, Registered Patent At
torneys, 72B-D District National Bldtr .• 
Washington, D. 0. 

C. A. SNOW & CO., S-427 Snow Blc:tB .• 
Washington 1. D. C. Registered Patent 
Attorneys. Established 1875. Literature 
_mailed on request. . 

INVENTORS-Send today for "Detailed 
Patent Information" outlining prelimi
nary steps to be taken toward Patent 
Protection, Also convenient "Evidence of 
Invention" form. Victor J. Evans & Co .• 
241-E Merlin Bldg .. Washington 6. D. c. 

INVENTORS.· For "Record of Inven
tion" form. contact Carl Miller. Regis
tered Pa tent Attorney. Woolworth Build
Ing. New York. 

PATENTS-Trade marks. Irving L. Mc
Cathran, 316 McLachlen Bldg,, Washing
ton 1. D. C. Registered Patent Attorney. 

58 FOR INVENTORS 

THE Inventor who believes be has a new 
and useful Invention, and needs advice, 
should consult a competent registered pat
ent attorney. Without obligation. write for 
run Information on how to secure Patenta 
and Trademarka. Randolph & Beavers. 
Registered Patent Attorneys, 340-E Co
lumbian Bldg .. Washington 1. D. C. 

"INVENTOR'S Guide" free on request. 
Frank Ledermann. Registered Patent At
torney, 154 Nassau St., New York 7, N. Y. 

INVENTORS: Avoid unnecessary ex
pense, Write for free booklet explaining 
bow our Consulting and Advisory Service 
can assist you tn deriving greatest proftt 
from inventing, Institute of American In
ventors, Dept. 30-A, 1928 Eye St., N.W .• 
Washingto=n...:6::· ..:D:.:·...:C:.:·~--------

INVENTORSI Have you good patentable 
ideas? Write Patent Aeent MetzJler. 11 
West 42nd, New York. 

PATENTED, Unpatented inventions pro
moted. M. Joyce Humphries, 1424 Land-
title. Phlla 10, Penna. · 
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SCIENCE OPPD11TVNIT/ES 
HIGHEST Royalties and cash for your 

inventions when we market them. Free 
pa.rt iculars without obligation. Universal 
Marketing Co .. Depart. 4C, 126 Lexington 
Ave., New York 16. N. Y. 

HOW to make money from Inventions: 
complete forms, with valuable Informat ion 
on avoiding costly blunders. One dollar. 
J. O'Brien, Patent. Development Engineer, 
132 Nassau St., New York. 

INVENTORS: Learn bow to protect your 
invention. The patent laws afford the In
ventor protection for the patentable fea
tures of his Invention. The United States 
Patent Otnce advi.ses the i.nventor to en 
gage a competent. registered patent attor
ney to represent him. We offer inventors 
experienced. confidential service. Specially 
prepared booklet containing detailed In
formation concerning patent protection 
and procedure with "Record of Invention" 
form will be forwarded to you upon request 
-without obl!gat.lon. Clarence A. O'Brien 
& Harvey Jacobson, Registered Patent At
torneys, 72A-D District National Bldg., 
Was hington, D. c. 

INVENTOR~Patent Laws encourage 
the development of inventions. The Rules 
o! Practice of the U. S. Patent Omce ad
vises- unless an Inventor is familiar with 
such matters-that he employ a compe
tent registered attorney. as the value of 
patents depends largely upon the skilful 
preparation of the specifications and 
claims. Write for further particulars as to 
patent protection and procedure and "In
vention Record" form at once. No obliga
tion. McMorrow, Berman & Davidson. 
Registered Patent At torneys. 1436 Victor 
Building, Washington 1, D. C. 

INVENTORs-send today for "Detailed 
Patent Information" outlining prelimi
nary steps to be taken toward Patent Pro
tection. also convenient "Evidence of In
vention" form. Victor J. Evans & Co., 
242-E Merlin Bldg.. Washington 6. D. c. 

IF 5.000 people in America can use or 
benefit from your Idea, I guarantee its sale 
at your price in less than sixty days. Don' t 
show your idea to me or anyone else. Write 
for free information. George Pearce. 47V 
Bartholomew Street , Peabody. Mass. 

SCALE Models Inc.. Consultant Engi
neers development and construction of 
Mechanical, Elect rical. Electronic and Dec
oratlonal models for patent and Industrial 
purposes. 104 Penn Street, Brooklyn 11. 
New York. 

INVENTORS . . . There is absolutely no 
Legal way to protect an Invention without 
a Patent . Learn how to protect yours and 

•receive selling help. Buyers waiting. I 
save you considerable in Patent Applica
tion cost. Invention Record Free. Charles 
R. Morton. Patent Broker. 11 West 42nd 
Street. New York. 

HOW I made Gadget Inventing Pay, De
tall book.let. $1.00. W. C. DeWeese, Del 
Rlo, Texas. 

--~~--------~~ 
INVENTORS: You save up to 300% when 

dealing with your patent searcher direct. 
complete search with patent copies $6.00. 
Reports mailed In 5 days. Invention protec
t ion forms free . Wri te Raymond L. Smith. 
Patent Searcher. 703-S Albee Bldg .. Wash
ington 5. D. c. 

75 INVENTIONS \VA.NTED 

INVENTIONS Promoted. Patented or 
Unpatented. Write Adam Fisher Company, 
183-A Enright.. St . Louis, Mo. 
- WANTED :l'>ractical In ve-n-:-t :-lo_n_s_s-u""it,..able 
tor sale through 5c-$1.00 stores, drug
stores. cigar stores; also sportsmen's items 
of all kinds. Write Matt , 1412-S Great 
Nor thern Building. Chicago 4. 

INVENTORS: Hundreds of m.anufactur
ers have requested our assistance in locat
ing marketable new products. Complete 
Information. free. Institute of American 
Inventors. Dept. 30C, 1926 Eye St., N. W., 
Washington 6, D . C. 

INVENTIONS Wanted. Patented or 
Pending, Inventors Exchange, Dept, D. 
Hartford 1, Connecticut. 

PATENTED, unpatented Inventions 
wanted. We have tremendous lists of man
ufacturers who may pay cash . royalties. 
Descriptive booklet free. Nat ional Inven
tion Service. 1404-D Mitchell Street, Oak
land 1. Calif. 

FREE Service : Descriptions of your in
ventions sent to 1000 manufacturers. Na
tional Industrial Chamber. 107 Washing
ton Street. New York 6. 

WANTED: Practical Inventions by Man
ufact urel's, Patented or Unpatented .. John 
D & Son. Dept. PS-5. Box 3213. 285 
Howard Ave., Bridgeport 5, Conn. 

EARN up to $2.000 year. Invent ing sim
ple items for special cash markets. Ideas 
only. No patents. Hendrickson, ArgyleS. Wis. 

·~'I PATENTS 

INVENTORS: Test the commercial value 
of your patented or unpatented Inven
t ions, quickly and inexpensively. Write for 
free Information. Institute ot American In
ventors. Dept. 30-B, 1926 Eye St., N. W., 
Washington 6. D. C. 

100 PATENTS FOR SALE 

PATENT No. 2149816 Air cooled rubber 
Sanding Drum Pad. F. s. Mitchell. 4674 
Ohio St . . San D iego 4, Calif. 

"DENTIFRICE containing, Dispensing 
Toothbrush" "automatic." Seibel. 6467 
Wanda. St. Louts. Mo. 

82 1\lANUFACTURING 

MODELS. small lot manufacturing, 
metals, plastics, etc. Millburn, Burlington, 
Kentucky, 

87 ~IODELS, l\IODEL SUPPLIES 

MOST complete Illustrated Catalog
"0-HO 00" Model Railroad Parts ever 
published. Send 5c for mailing, Selly, 1377 
Gates Ave., Dept. 836, Brooklyn, N. Y. 

SHIP Model and yacht supplies, com
plete large 64 page cataloguek 30c. Wm. 
Wild, 510 E. 11th St., New Yor CitY. 

MODEL Ship Builders! Are you looking 
for authentic, precision ship models? Send 
for richly lllustrated fully descriptive cat
alogue in full color of famous ships of all 
kinds. Only lOc. Halesite Yacht Service Inc., 
Dept. C-28, Halesite, Long Island, N. Y. 

·- - - ·. 
SHIP and Yacht model fitt ings; blue

prints Send 25c for lllustrated catalog No. 
20-Listing hundreds of items. A. J. Fisher, 
1002-2 Etowah Ave.. Royal Oak. Mich. 

BUILD Model Ships, Railroads, Catalog 
lOc. Ideal. 21 West 18th Street, New 
York 11. N. Y. 

RAILWAY models, complete line. Com
bined HO and 0 gauge, catalogue. 35c. 
Walthers, 269 Erie, Milwaukee 2. Wise. 

SHIP Model Kits and Fittings . . . 
most complete stock in New England. 
Boucher, Fisher, Marine Model and Model 
Shipways fitt ings, blueprints and model 
yacht equipment at standard priCes. Send 
25c for new illustrated 1947 Catalog and 
price list. Dept, S., James Bliss & Co .. 
Inc .. 220 State St., Boston. Mass. 

BUILD HO Gauge Wrecking crane. Com
plete kit with brass wheel trucks. $2.15 
P .P., Catalog lOc. Ideal, 21 West 18th 
S treet , New York 11, N. Y. 

MOTORS - Kits ( Aeroplanes. Racing 
Cars, Boats, Model R.RJ -Tools-Every
thlng for the Hobbyist. Catalog 15c. West
chester Hobbles, I no., 257 Mamaroneck 
Ave., White Plains, N. Y. 

STEAM engine. precision made to scale 
from brass and bronze. A practical work
ing model that performs like its full size 
brother. Complete. fully assembled-ready 
for steam. Overall size 6" by 3"; weight 
2~~ lb. $17.50 postpaid. Ross. B68 West 
Broadway. New York. N. Y. 

STEAM boiler for model engines. with
stands 500 lb. pressure. Complete with 
pressure guage and all fittings. Postpaid 
$22.50. Ross. B68 West Broadway, New 
York. N.Y. 

BRASS Gears and model supplies for 
the Inventors. Send 10c for catalog, Pierce 
Model Works. Tlnlev Park. Ill. 

SCALE ship model kits and fittings of 
fine details. Price list 10c. Model Ship
ways, 476 Main St .. Ft. Lee. N. J. 

GET your Lionel Equipment while the 
choice is good and all items available. 
Send for list. Out' Scale Illustrated Cata
log 25c. Refund coupon first order. Fac
tory Authorized Sales and Service for Lio
nel and American Flyer. Tri-Lor Hobby
Ist. Box 260. North Dartmouth. Mass. 

BUILD Jet Propelled Auto Models de
scribed February Popular Science. 12 cyl
JDders $1.00 postpaid. A.maco Laboratories, 
Box 3246, Amarillo. Texas. 

BIG lllustrated Model engine catalog lOc. 
Active Products & Supply Co.. 53 W. 
Jackson . Chicago 4. 

BALSA Wood Generous Supply $1.00 
Price List Free. Sanlader, Manitowoc, Wis. 

STEAM Engine unique valve gear. Build 
It yourself from stock items-without cast
Ings. Send only $3 for expert blueprints 
of co.tnpleted Job. Steam ProJects Co .• 
1616 Walnut Street. PS1. Phila .. 3. Penna. 

RADIO Control. 10 tube unit. Revolu
tionary Design. Write tor details. Box 
1097, N.Y. 8. N. Y. 

87A l\lOLDS AND 1\IOI.DING 
1\'lATERIALS 

LIQUID Rubber for making flexible 
molds. Literature and Sample free. Chaney, 
1130 E . 16th St. , Jacksonville 6, Fla. 

PLASTERCRAFT supplies. Molds, liQUid 
rubber, plaster. Instructions free. Jay
hawk Plasters. Blue Rapids, Kans. 

MECHANICALLY Inclined Men-own 
and operate general Appliance Repair 
Shop. Complete. lllustrated course shows 
you how. Welding Refrigeration. Motor 
repair. How to get business. et c . . all phases 
covered. Free literature. Christy Supply, 
Dept. 775. 2835 N. Cent ral Ave. , Chicago. 

EARN $126 weekly at home. $1 brings 
samples. details. Moneyback guarantee. 
Box 72. N. Y.C. 16. 

$300 MONTH. sparetlme. $10 starts you. 
Guaranteed plan 15c. Cue, Box 256. 
Batavia. N. Y. 

OPERATE home mallorder business. Full 
or spare time. Fascinating. Profitable. 
Learn how. Literature free. Dallis Ruth. 
Wheelersburg. Ohio. 

LIQUID rubber for t;lexible molds. In
struct ions. Advanced $1.00. Simple 50c. 
Apex Plastic Products. 1915 Lunt. Chicago. 

• 'HOW To Make Simple Molds and 
Plaster Plaques. " Prlfit able business or 
hobby! Instructive booklet 25c. Plaster
craft Supply Company, 1406 East 43rd 
Street, Cleveland 3. Ohio. 

MAKE flexible molds! Few cents each! 
Cast plaques. novelties. bookends ! Free 
sample! H. Tooker. Hamllton 19. Ohio. 

RED Seal Moulding Compound. DuPont 
Latex Base! Guaranteed! Made by Experi
enced Latex Compounds. Free Instruc
tions and llterature sent upon request. 
Dept. 907. Red Seal Rubber Co .. 116 Nas
sau St .. New York 7. N.Y. 

LIQUID rubber. molds. models four col
ored plastic paint that Glows. And com
plete course In s ta tuary art casting. Dollar 
brings you sample mold of bear. Robert 
Fitzpatrick. 15825 Wormer Ave. , Detroit 
23, Mich. 

71 HOnt~ CRAFTi:\IEN 

PLYWOOD Cabinet kitchen plans 25c. 
Playne Cabinets, 4617 Johnson Ave. , West
ern Springs, Ill. 

SHELL Jewelry Supplies. Wholesale only. 
McFarland Plastic Co .• Sarasota, Fla. 

TOY patterns. Circus wagons. trucks. 
carts. pull toys, etc. 35 patterns $1.00. 
Continental Homecrafter. 907 Birch, Eau 
Claire. Wisconsin. 
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tpO'PIIlAR SCIENCE 07/'PORTIINIT/E$ 
JEWELRY made In your own home. eco

nomically. We supply findings. Imitation 
gems. small Luclte and P lexiglas squares. 
chemicals. Ideas. Send for the Big Ulus
trated Craftsmaster's Catalog. Only 25c 
(Refunded On First Order) P lttshire Plas
tics. Box 90. Pittsfield 4. Mass. 

LEATHERCRAFI'ERS! Send for free 
catalog listing leathers. tools. supplies. Kit 
Kraft. 1607 South Western. Los Angeles 6. 
Callfornia. 

ln.ECTROPLATING service: Chrome. 
Silver. Gold. Bronze. Brass and Tin plat ing 
on all metals. send Article or description 
we w!ll quote prices. Master Silverplaters. 
2031 Caniff. Det roit 12. Michigan. 

LEATHER Designs. Fifty belts. $1.00. 
Twenty b111folds, $1.00, Ten Handbags, 
$1.00. Lampkin Artcrafts. Box 641-S. 
Cui ver City. Cal! f. 

EXPERIMENTERS! Interested In Elec
trical Mechanical devices from war sur
plus?' List Free. F. Siefke, Box 18, Station 
E . Buffalo, N, Y. 

KNOCKDOWN Cedar Chest Lumber 
Veneers Free Price List. Giles-Kendall, 
Box 435, HuntsvUle, Alabama. 

JIO saw patterns. Full size, ready to 
use Artistic .Gothic wall shelf 20" high; 
corner shelf 17". Both for lOc. Jig Saw 
Guild, 117-JS Worth St., New York 13. 

WHITrLERS. Carve six amusing ani
mals. Plans . red!cut pine blanks. $1. 75. 
Free list expert kits. wm. Rackham. 7122 
Ingleside . Chicago 19. Ill. 

WHITTLERS, easy to finish I Basswood 
animal Forms-In the Round (not Jig
sawed Patterns). Skunk .50, Squirrel .50, 
Beaver .50. Cash with Order. Fieldcraft, 
Inc. , 755 Boylston Street, Boston 16, Mass. 

"SEA Shells and all parts for making 
pins: earrings. novelties. Instructions Free 
with $2.00 Kit . Free Catalogue. Herbert 
Diamond Co . . Box 4619. Miami 28. Fla." 

NEW ! Money Making Shellcraft Kits! 
Violet Corsage $1 . cameo B.rooch. Earrings 
$1. Chatelaine Gardenias $1. Instruction 
Booklet 35c. Wholesale Supplies. Shelart, 
302H2 6 St. s .. St. Petersburg. Fla. 

PAINT Beautiful Pictures quickly. easily. 
Inexpensively. Free literature. Art Book 
Shop. Arnold 6. Mo. 

WHITTLER'S supplies readicut blanks, 
special woods, knlves.::Old Whittier. 1402 
Charles, LaCrosse, Wis. 

PANTOGRAPH. Indispensable home
craft Instrument eliminates enlargement 
headaches. Details dime. Pantographs. 
Munising 2. Michigan. 

REDWOOD Burl sample Block $1.00 
postpaid 3 for $2.00. E. McLean, 1325 
Bryant. Eureka. Calif. 

70 PATTERNS Lawn Ornaments and 
Novelties, $1.00, Modern Woodcraft, Sagi
naw. Mich. 

PIRATE treasure chest plans. Inexpen
sive. easily built. 25c postpaid. Henry 
Morgan. North End Statton. Box 127, De
troit 2. Michigan. 

LEATHER Designs on plastic eliminate 
tracing. Introductory offer $1.00, Sample 
10c. Lampkin Artcrafts, Box 641-S, Culver 
CitY. Calif. 

18 BLUEPIUNTS AND PI.ANS 
"BLUEPRINT Reading Made Easy"

ready reference book for reading any type 
b lueprint. 596 pages. 463 pictures. Former
ly $8.95. now only $1.98. Popular Science. 
Dept. 57-C. 353 4th Ave .. New York 10. N.Y. 

23 BUILD IT YOURSELF 
BUILD your own Loa Cabin home. Richly 

lliustrated book packed with plans, Ideas. 
Pictures, Instructions. Send $2 to Otsego 
Log Homes. Gaylord 2, Mich. 

MIDGET 1" Motor. runs atop flashlight 
cell! Parts, Instructions, 35c. Fonskov, 
655-E Amboy, Perth Amboy, N. J. 

GARDEN Chair. Pull size Jig saw pat
tern postpaid 10<:. Naaterprlnt Company, 
White BuUdlna. Buffalo 2. New York. 

76 POPULAR 
SCIENCE 

HOT Water Free--from Sunlight. System 
efficient any locality year 'round. Standard 
materials-easily built-low cost. Facts 
Free. Solar Water Co . . Box 175. Dept. K. 
Coral Gables, Fla. 

MAKE Popular novelties, statues, at 
home---3c to 15c each. Sell at big profit. 
Everything Supplied. Write So-Lo Works, 
Dept. T-6014. Loveland. Ohio. 

BUILD concrete block machine. 2 blocks 
per m1nute. Build concrete mixer. Ea~y. 
inexpensive. Details free. Horne, 206 West 
Wilder. Tampa. Florida. 

MAKE your own Fluorescent Lighting. 
Modern. economical. simple. Fascinating 
possibilities for special designs In every 
home. shop. All electrical parts for 20-watt 
fixture---$2.00 postpaid. Complete Instruc
tions. Fluoroklt. 332 E. Reservoir. Mil
waukee, Wise. 

CONCRETE Block Homes. 24 pare book
let; drawings, Instructions on how to build. 
$1.00. H. C. Lightfoot, Civil Engineer, 
Richboro. Pa. 

" BUILD Your House as a Hobby." Save 
50%. No rent. No Mortgage. 24 page book
let: drawings. Instructions on how to 
build. $1.00. H . c. Light foot. Civil Engi
neer. Richboro. Penna. 

LANE oak table, fun for all, felt side 
cards, wall side dice, ea.sy made, Patented 
instructions $1.00, Geo. H . Lane, 62 Edge
wood, Md. 

"LAY Cement Block Faster. more ac
curately! Kingsley Bonder guarantees uni
form Joints by providing adjustable slot 
for mortar. Place Bonder on top of block. 
trowel mortar into slot. sweep clean. re
move Bonder. Neat. accurate bond re
mains. without waste of material. $2.00 
postpaid-Kingsley Shop. Inc. , P .0. Box 
1832. Atlanta. Oa. 

"BUILD Cablns"-book offers complete 
instructions and plans for building your 
own cabin, lodge. t,ourist borne. or wayside 
stand. 251 Pages. 200 plans and pictures. 
$2.48 Deluxe. Popular Science. Dept. 57-C. 
353 4th Ave . . New York 10. N. Y. 

BUILD real heavy duty machines using 
our production tested plans. 30" Bandsaw. 
12" Lathe. Dowel Machine, Portable saw
mill, Planer. Concrete Block Machines, 
Mixers. 70 machines for shop. farm. home. 
Catalog- Handbook Free. Nichols Equip
ment Co.. Dept. PS. Purviss. Miss. 

AIR Plane Jettison Tanks streamlined. 
10~~ foot tear drop shaped, 165 gallon of 
Light weight lead. coated steel weighs 75 
pounds floats over 1200 pounds. Ideal !or 
making trim. Inexpensive boats. canoes, 
Kayaks. Dlnghys. Duck Boats. Powered 
Catamarans and Runabouts. prices $12 .. 50 
complete. $9.75 each for three or more 
US Freigh t prepaid. General Sales. 205 
Market. Orand Rapids 3. Mich. 

139 WATCH REPAIRING 

WATCH and Clock Repairing- complete 
practical course In modern horology, 66 
Illustrated sel!-lnstructlon lessons. Just 
out! Low price. Fascinating 100-page il
lustrated catalog Free! Write-Nelson 
Company, Dept, 3-01, Chicago 5. 

FINE Watch, Clock. and chronograph 
repairing at minimum rates. 10 Day serv
ice for popular models. The Lit tle Jeweler, 
Box 17, E. Dedham. Mass. A. R. Ciriello, 
Watchmaker. 

EXPERT Watch repairing Reasonable. 
Send by Insured mail for free estimate. 
Ernest Parlgan. P. 0. Box 2866. Miami. 
Florida. 

WATCH and clock repairing Increasing, 
complete home study course with draw
Ings and plcturea. Information free. Hous
ton Chronometer and Watch Co .. P .O. Box 
!HOB Houston 12. Texaa. 

!15 OLD GOLD, WATCHES, ETC. 

CASH for Old, Broken Jewelry, Highest 
prices paid Immediately. Mall gold teeth. 
watches, rings, silverware, diamonds,~ spec
tacles. Satisfaction guaranteed. Imorma
tion free. Rose Smelt!nc Co.. 29Y East 
Madison, Chicago. 

GOLD $35.00 Ounce--Mall old ~told teeth, 
diamonds, Jewelry. watches- receive cash 
by return mall. Satisfaction guaranteed. 
Free Information . Dr. Weisberg's Gold 
Refining Company, 1500-B Hennepin, Min
neapolis. Minn. 

WATCHEs-Broken or Usable: All kinds. 
Highest prices paid for Jewelry, rings. 
spectacles. gold teeth. diamonds. sterling 
silver. etc. Cash mailed promptly. Write 
for free shipping container. Lowe's. Hol
land Building. St. Louis. Mo. 

76 JEWELRY 

CERAMIC Jewelry Supplies, Bar Pins, 
ear screws, for ceramic and woodworkers, 
also. glass and sea shell auemblers. Free 
catalog. Philadelphia Badge Co .. 1007 Fil
bert St., Philadelphia. Pa. Dept, E-1. 

MAKE' your own jewelry! Findings in 
metal and plastics: earwlres. plnbacks, 
cameos, stones, beads, clasps, sprays, 
combs, hairbars, plastic and metal chains, 
Hobby Art Corp., Dept, 6, P .O.B. 276, New 
York 18, N. Y. 

MANUFACTURE costume jewelry at 
home for profit, hobby, therapy, Free 
wholesale supply catalogue. Instructions. 
Florida Supply House. Bradenton, Florida. 

TIGER Eye Cameos - Rectangulars 
12 x 16 M.M. $4.50 each. Any quantity. 
Creative Shops. Inc .. 2916 North Qaltland 
Avenue. Milwaukee 11. Wisconsin. 

JEWELRY Findings. supplies. Cata
logue lOc. George Sassen. 154 Nassau St .. 
N. Y. C. 7. 

MAKE Money, Making Shell Jewelry and 
novelties. Instruction book 75c. Kit $5.00. 
Catalogue free. Palm Shellcraft Co., 220 
W. 9th St. , Sarasota. Fla. 

SHELL Jewelry-easy to make-Instruc
tions and materials for making six colorful 
pin and earring sets. sent postpaid. only 
$3. Price list free. Don-Dee Shellcraft 
Industries. Box 1183-C. Orlando. Florida. 

SEND dime for Cameo Samples included 
Rhinestone and Findings Pricelist. Perry 
Met ros, 34-37 100 St .. Corona. N. Y. 

132 TOBACCO & PIPES 

PIPE Sale; custom Bullt-79c. 3 for 
$2.25; Genuine Briar; Super grains; Alumi
num Filter; Hard rubber filters; All 
shapes; Guaranteed satisfaction or money 
refunded. Pipes Repaired reasonable price. 
Metropolitan. 2020 E. 41 St .. Bklyn. N. Y. 

CIGARETTES-aU popular brands. $1.45 
per carton, postpaid. Three cartons. mini
mum. Send check or money order. No 
limit. Durham's Mail Order Co. , North • 
Branch, N. J. 

CIGAR Smokers-Free Trial Offer. S. 
Kelley. 2302 Ontario St .. Ft. Wayne 6, Ind. 

NATIONAL Brand Cigar. List Free. 50 
Mild Coronas $3.20. Continental Cigars. 
Corning. New York. 

86 l\IISCELI.ANEOUS 

BOOKFINDERS! (Scarce. out-of-print 
unusual books.) Quickly supplied. Send 
wants. Clifton. Box 1377 PSM, BeverlY 
Hills. Calif 

GOOD "Used" self-Inst ruction educa
tional books on all subJects bought, sold. 
rented, exchanged. Satisfaction guaranteed. 
Complete information and 100-page lllus
trated bargain catalog F'ree! Write-Nelson 
Company, Chicago 5. 

UNUSUAL Novelties. samples 10c. Mod
ern. Box 2. Kplckerbocker St .. New York 2. 

GET Lots Of Mall: Name Listed Three 
Director lea 25c. Harvey Teeple, Decatur, Ind. 

LOST Western Nines. True Stories. 
Authentic data, landmarks. etc., 22 fabu
lously rich lost mines. $1.00. Lost Mines 
Press. 1047-A Irolo St., Los Anreles 6, Cal. 

"HOW To Break And Train Horses"- A 
book every farmer and horseman ahould 
have. It is tree; no obUeatlon. Simply ad• 
dress Beery School of Horsemanahlp. Dept. 
685-C, Pleasant Hlli, Ohio • 

• 
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MECHANICAL Drawing Instruments- • 
Veeco, t Piece, compact, precision set, 
bl'and new in lined case, value $12.50, Spe
cial $7.25. Hull Automobile Compass, !or 
accurate road direction, brand new $2.50. 
Prisms for 6 x 30 or 8 x 30 Binoculars 
brand new $1.50 each. Offset prisms to be 
attached to 7 x 50 B. & L. Binoculars gives 
double t he field of the ordinary 7 x 50 Bin
ocular. Cost $98.00. Special $25.00. Green 
Sunshades for Binoculars size 6 x 30 and 
7 x 50 snap on type, value $7.50, Special 
$1.25 per pair. Forward money order. No 
C.O.D. shipments. Public Sport Shops, 13 
S . 16th St.. Philadelphia, Pa. 

ART Photos of · Beautiful Hollywood 
models 4 x 5-8 for $1.00, 32--$3.50 Pre
paid. Visual Slides, 1269 Broadway, New 
York 1. 

AT Home-Your own manufacturing 
business; making popular $1.00 novelties. 
Cost you 3c to 15c. Everything supplied. 
Write So-Lo Works. Dept. T-6012. Love
land. Ohio. 

YES, Men's shoes In Sizes 11% to 16. 
Widths AA to EEE. Finest Quality, mod
erate price. Free Circulars. Write Kingsize 
135, Brockton. Mass. 

MEDICAL Laboratory Technicians In 
great demand. We train you In your spare 
time. in your own home. You can practice 
while studying. Write tor tree catalogue. 
Imperial Technical Institute. Box 973-S. 
Austin, Texas. 

VISIT N. Y. by mall, assortment 25 cts. 
Monthly service $1.00. Persll, 436 N. Y. 
Ave., Brooklyn 25, N. Y. 

SHIPPING Room suppl!es Gummed Tape. 
Labels. Tags. Twine. etc. Price list free . 
Fountainhead Supplies. 1049 Bluff, Beloit, 
Wisconsin. 

PLASTIC Letters 2 inch. 4 for $1.00 
additional 20c each. House Numbers. 4 
inch Shine in any light never fade out 29c 
postpaid. Midwest Plastic' s, 217 Bates, 
St. Paul 6. Minn. 

PERFUME OUs- Perfume's price list 
S tamp. G & W Supply Co., 217 E. State 
St .. Trenton. N. J, 

MEN! Six daring G lamour photographs 
-$1.00. Box 699-Q. Westfield, N. J. 

ART Photos! Spicy; sample .50. 3 for 
$1.00, Sandige, Route 1, Box 995, Phoenix, 
Arizona. 

PANNING Gold. Learn Now. $60 ounce 
possible soon. Free illust rated booklet, 
How To Get Started. Catalogue Mining 
books. Supplies. Old Prospector. A-12. 
Dutch Flat. Caltfornia. 

FREE literature how to locate burled 
treasure and minerals. Fisher Laborat ory, 
Inc., Palo Al to. Calif. 

. PLAY Postal Chess. Partner. Details 
Furnished. $1.00. Nowlin. Box 164, Ala
meda. New Mexico. 

MEXICAN Law General Practice At
torney. 1203 Ari?A>na S t . . El Paso. Texas. 

COMBINATION mimeographed letter
head and letter. 10()-$1.35. Samples free. 
Martin Mimeo, 3212 Harper. St. Louis '1 . Mo. 

ARMY Blankets-A ll wool , used , m inor 
defects. special. $3.33 postpaid. Send 3c 
stamp for circular. Midwest War Surplus 
Division. 54-J South Jrd Street. Minne
apolis . Minn. 

HYPNOTIZE anyone! Get the most per
fect , easily learned, modern scientific 
course of "Genuine Hypnotism" in the 
world. Fully Ulustrat ed. Only $1.00. Money 
back guarantee. Fowler. Box 1284. Bos
ton 4. Massachusetts. 

"FAN6-Save $100.00 on 42-inch Attic 
Fan. Cools 6 room house. Build your own. 
All parts. including 42-inch hi-capacity 
aluminum blade. rubber mounted bearings. 
shaft. pulleys. V-belt. etc .. for only $29.95. 
Other stzes priced accordingly, while they 
last. Rush M.O. or check to Sedco. 1313 
Silver St .. Houston 10. Texas. Motors not 
Included, but any ~~ H .P . or larger motor 
w111 work. Complete Instructions furnished. 
All parts guaranteed 5 years. Dealers 
solicited." 

~=~ -----

GLAMOR Girls, Real Photographs, Cap
tivating Poses. 10 for $1.00. Wilkins, 41'1 
Hlll Street. London. Canada. 

FREE-Samples, Magazines. catalogs, 
Lit erature. Moneymaking Opportunities! 
Receive lots of Mall from Everywhere! 
Malls Galore! Your Name Listed in over 
15.000 "Surefire" Mailtng Directories, 
$1.00. Smaller, More Select listing-same 
price. Here's your chance to receive plenty 
of Interesting mall! Act Now! Stanford. 
6220-N 16th St.. Phlladelphla 41, Penna. 

FREE Details-Cash In your spare time. 
Charles. 12 EC. Norwood. Ohio. 

RECEIVE Moneymaking Opportunities, 
Samples, Mails, Catalogs, Magazines. 
Your Name In Thousand MaUing Lists, 
25c. Glassminex. 1654-P Amsterdam Ave
n ue. New York 31. 
-

SAFES New $25.00. Delivered Free any
where in U.S.A. Send for our Catalog 
Showing complete line. United .Safe Manu
facturing Co. , 23 S. High Street, Baltimore 
2 . Md. • 

250 GUMMED Shipping Labels. 2~2x3~2. 
blue Ink. $1. 75; 500. $2.50; 1.000. $3.25. 
4 Jines your copy. Other sizes. Stock Labels. 
Ad-Man. 305 Liberty Bldg., Indianapolis. 
Ind. 

101 PERSONAL 
HOW You Can Find Out! Information 

discreetly developed, any matter, person, 
problem anywhere. Personal-business as
signments. representations, undertaken. 
Nationwide. Officially Licensed and Bonded 
Service established 1922. Reasonable. All 
Inquiries confidential. W1lllam Herman, 
170 Broadway, N. Y. 

PSORIASIS Sufferers: Has everything 
failed to bring even temporary relief from 
scales, lesions and Itching? Then write 
~oday for Free Important information. You 
needn't Invest one cent! Pixacol Company, 
Dept, s. Box 3583, Cleveland, Ohio. 

STAMMER? Maybe I Can help, Sauers, 
Box 139E, Mars, Penna. 

ALL Diseases treated. Worldwide tele
kinetic theotherapy, Health-Center. Co
lumbia City. Ind. 

PIMPLES? Send tor latest Report, Free. 
Harmel Co. (Dept. D) 4718-18th Ave .• 
Brooklyn 4. N.Y. 

PROBLEMS counseled send dollar. 
.Suite 1. 54 Clark Ave .. Chelsea. Mass. 

MEN: Don't forget Important dates. We 
wlll remind you. Send $1.00 !ee. Your Date 
Reminder service, Box 64, Jamaica 1. N.Y. 

MATRIMONIAL-Sweetheart Magazine, 
SOc. 6 mos. $1.00, Yr. $2.00. Barwood, 
2037-E 42nd, Astoria, N. Y. 

I Don't Care What Laxative You Now 
use for constipation. Test genuine Old 
Mohawk Herb Laxative and you'll never 
use anything else again. It works. Gener
ous sample 10c. Write today. A. J. Shutt. 
Dept. L-4. 506 ~2 S. 15th St .. New Castle. Ind. 

MEN Only! Six daring Glamour photo
graphs-$1.00. Box 699- R. Westfield. N. J . 

BORROW By Mall! Loans $50.00 to 
$1.000.00 to employed men and women. 
Easy, quick. Completely private, confiden
tial. No endorsers. Repay in convenient 
monthly payments. Details Free In plain 
envelope. Write First Loan Co.. World 
Herald Bldg., Dept. M-15, Omaha. Nebr. 

SINGLE Persons desiring information 
concerning future. personal affairs. re
quest Free particulars. Strone. Box 157. 
New York 11. 

TOBACCO Habit Broken Quickly Pleas
antly. Quit Cigarettes like Magic. Latest 
Scientific Method. Booklet Formula-De
tails $1.00. Psychogenic Science, Dept. A. 
Box 402. Canton l , Ohio. 

PRETEND Visiting Atlantic City. Post 
Card Views mailed. 25c ea .. Address. Re
turn for mailing. Letters SOc. Bernard 
Weinsaft. 280 So. Congress Ave., Atlantic 
C~:-· N. J. 

= 

"THE Case For Creation," 85c. Chris· 
tian Evidence League, Malverne. N. Y. 

RUPTURED? Positive comfort, no un
derstraps, no steel, no elastic. Write Smltb 
Manu!acturln& co.. Preston. Ontario. 

HAIR Falling? Dandruff? Write Trlch· 
ologlst, 139 Lewis Street, Phillipsburg, N.J. 

TURKEY In Prophecy. 5c. Bulletin. Box 
87. Station H. New York 25. 

YOU Can Find happiness and good !or
tune and have friends everywhere through 
My Magazine of "Friendship" you're real}J' 
missing plenty. If you do not send dime 
to cover cost tor sample copy-you'll never 
regret it. Address. Jack Wilcox. Editor, 
G .P.O. Box 112. New York 1. New York. 

STUTTER? Stammer? Literature sent 
free. Frank Teu.rfs. 25 E. Jackson. Chicago, 
Illinois. 

PICTURE Post Cards from Photograph. 
1000 $9. 75. Raum. 4154 Fl.fth Street. 
Philadelphia 40. 

BUY Vitamins Direct. Amazing Savings. 
Money Back Guarantee. Our 9th year! 
P011tcard. Matoaka Products. White Bear 
Lake. Minn. . 

THINK! Mysterious "Cosmic Key" brings 
results-Health! Money! Success! Great. 
leaders amazing discovery-carnegie! Na
poleon! Psychology that works: healinc 
science-helps anyone. Cosmocracy, Bolt 
7-DZ. Long Beach. Calif. Mystery Mes
sage Free. 

PRETEND visiting CaU!ornia or Reno, 
Nevada. 3 postcard views 25c writ e mes
sage. address. return to me for remaillng. 
Letters mailed 25c each. Free Information. 
Smith, Box 4685. San Francisco 2. Callt 

SEND $1.00 and I will tell you how 
cheaply I s topped my hair from fallU. 
out. Hartley. 1014 Dakin, Chicago 13. 

ATHLETE's foot remedy. Guaranteed 
$1.00 bottle. Dr. Renz. Room Three. 
Chavanne Building-Lake Charles. La. 

1 ADVICE 

YOUR Life experiences might make a 
book! Will discuss your Ideas without ob
ligation. E. Jervis Bloomfield, Literary 
ghost. Present address: Gabrlola I'land. 
British Columbia. 

. .. -·---- - - ---
"VITASCIENCE"-The Scien ce of ll!e.. 

Drugless healing through the spoken word. 
Inexpensive. Details free. Cedric S. Moore. 
1313 South Union, Kokomo. Indiana. -DRUNKENNESS is a disease which re-
sponds to treatment. In 68 Years. the 
l»'ief. pleasant Keeley Treatment hu 
b1·ought new healt h, happiness: opportu
nities to many. Endorsed by thousands of 
Phfslclans. All correspondence confiden
tla . For free , descriptive book.let In plaiD 
wrapper, write P. T. Nelson. Keeley In
stitute. Dwight, Illinois. 

ADVEUTISING 

ADVERTISERS: Mail order ad covering 
United States..-2,000,000 circulatlon-$21.00 
inch. Classified ad, 24 words, 20 metropol
itan Sunday newspapers-$25.00. Magazine. 
newspaper, mailing-list rate-book, adwrit
ing ass istance-free. Chicago Advertlsln&' 
Agency, 20-PS West Jackson, Chicago 4. 

ADVERTISE : 24 words. 40 Newspapers 
$3.50. Lists Free. Advertising Bureau, 
229-P Dixson Blvd .. Unlont ov1n. Penna. 

ADVERTISERS: Mail order ad covering 
United Stat es - 2.000.000 circulation -
$21.00 Inch. Classified ad, 24 words. 20 
metropolitan Sunday newspapers-$25.00. 
Magazine. newspaper. mailing-lis t rate
book. adwrlt !ng assistance-free. Chicago 
Advertising Agency. 20-PS West Jackson, 
Chicago i. 

"GET Results! Inch displa1 ad Midwest 
Mail Directory $2. F . A. Pnebe. Box 90, 
Kearney:_ Nebr. :: ___________ _ 

24 WORDS tn 64 Weeklies $4.96. J. Dar~ 
nell, '130 Hays, Jackson. Tenn. 

17 WORDS 60.000 Readers 3 months 
$3.00. Renick. Holland 3, N. Y. 

- ·-==== = =-
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SCIENCE 07i>PORTNNITIE8 
9 ASTROLOGY 

FREE Advice About Your Problem with 
solar Horoscope. Send birthdate 25c. 
Eleanor Victor, L-540 Elaine Rd .• Colum
bus, Ohio. 

66 HAN DWRITING ANALYSIS 

YOUR handwriting reveals your per
sonality. Are you generous. affectionate . 
sensitive? Send 75c for personal character 
anl,llysls. Any two for $1.00. Frank Konlck. 
Oak Hill 2 . W. Va. 

45 DRAFTING INSTRUl\lENTS 

SAVE on drafting materials. Free cata
log. Draftsmen's Supply Co., 32 North 
Wells , Chicago 6. 

128 SURVEYING I NSTRUMENTS 

TAYLOR Precision Compasses. Oil filled. 
luminous. adJustable directional dial. Wrist 
attachment.· Send $2.95. prepaid. Hahn
Masten. 50 South Broadway. Denver. Colo. 

• 
129 TATTOOING SUPPLIES 

TATrOOING Outfits-engraving Outfits. 
Circulars Free. Write, Zels, 728 Lesley, 
Rockford. Illinois. 

BIGGEST Money In tattooing now! No 
experience required. Complete instructions 
with outfits. Send for free literature. 
Tatuco. 651 South State. Chicuo. 

Z'7 A CANDY l\IAKING 

MEN-Women- ' 'Everybody Likes Candy' •. 
Learn to manufacture professionally at 
home. (Our 36th Year). Ragsdale Candles. 
East Orange, N. J . 

29 CARNIVAL OUTFITS 

KIDDIE Auto Ride Plans $5; Brlll. 228-
A North University, Peoria. Ill. 

81A MAGNETS 

" ALNICO'' Magnet-Lifts 10 pounds -
$1.00. Five assorted smaller magnets
$1.00. Ronald Eyrich. Box 849, Milwau
kee 1. Wisconsin. 

SPECIAL. 12 Alnico Magnets plus 100 
experiments. $3.00. 100 experiments only, 
25c. War surplus. extra powerful 1"' Disc 
Alnlcov magnets-fascinat ing; pair $2.00. 
G . E. Midget precision switches, llOV. 
lOA-2 circuit; each $1.00; six $5.00. ElJay. 
Box 891. Newark 1. N. J. 

P ERFORM astounding stunts with Al
nico. Defy gravity. Mystify your friends. 
Two bar magnets. ( 4 oz.). Instructions. 
$.60 Postpaid. Ross. B68 West Broadway, 
New York. N. Y. 

134 TREASURE FINDERS 

MT-SCOPE Metal Locator fully guaran
teed and unsurpassed in efficiency. Time 
payment plan, trade-in and accessories. 
Free literature. Fisher Research Labora
tory, Inc .• Palo Alto. Calif. 

METAL Detectors. The Very Latest Cir
cuit. Free Literature. Hedden Metal De
tectors. 538 North Homewood Avenue. 
Pittsburgh 8. Penna. 

DETECTIVES 

DETECTIVEs-Work h ome-Travel , Ex
perience unnecessary, Write Wagoner 
t>-125 West 88th, N. Y .. N. Y. 

DETECTIVE Trainlne. Phillips Secret 
service, 1917C. N. Kenneth, Chicago 39. Ill. 

BE A Detective-Send for price-list of 
self- instructional courses at reduced prices. 
Perkins Publications. 300-C Brandeis Thea
tre Bldg.. Omaha, Nebraska. 

--- -----
DETECTIVE training. Department store 

work, shoplifters, etc. Also general detec
tive procedure. Thirty years d iversified 
detective experience. Free details. Write 
Shewbrldge System, 216 Valdez Avenue. 
San Francisco 12, Calif. 

89 MONUMENTS 

WRITE For Direct Prices $14.00 Up. 
Freight Paid. Guaranteed. Free Catalog. 
Granite-Marble Factory, A49, Oneco, Fla. 

93 NAME LISTS 
-----------------------------WANT Mall? Your name listed three di-
rectories 25c. 841 Belmont. Dayton 5. Ohio. 

"MANUFACTURERS" addresses 3. 50c. 
additional& 20c each. J. R agno, Berwick. Pa. 

WHOLESALE anything Imaginable. New 
guaranteed list 10c. Refundable. La Salle 
Novelties. Box 2172. Waterloo. Iowa. 

500 WORKING. Peoples names and ad
dresses $2.00. A. Reeves. College Station, 
Box 184. New York City. 

SEND for prices of mailing lists. 1412-B 
Great Northern Building, Chicago, Ill. 

81 MILITARY INSIGNIA 

COLLECT colorful Army Patches. Pic
tures, Price and sample patch only 10c. 
Insignia Mart, 703 Broadway, N. Y. 

123 SOUVENIRS 

FREE German War Relics with each 
purch ase. Send 10c for price list of cap
tured Foreign medals. daggers. uniforms 
and receive 4 German Ration Potato 
stamps, free. Hobbygulld, S35, West 32nd 
St .. N . . Y. 
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USE THIS ORDER FOR TO INCREASE YOUR MAIL ORDER BUSINESS 
LOOK AT THESE LOW RATES 

60c 
• 

Per Word, Per Insertion 
WHITE SPACE-$3.60 Per line. 
Minimum Ad-1 0 Words-$6.00 
CASH WITH ORDER 

• 

If You Sell A Product or Service To Men,UseThis Easy Means To Get More Sales 

,----------------------------------------------------------· 
: CLASSIFIED ADVERTISING ORDER : 
: Popular Science Monthly • 353 Fourth Avenue • New York : 
I I 
: Please insert the ad below in your .............. ......... ........... ............ .. issue. : 
: Heading.. ................... ...... ........... ................ ........ ... ...... ............ ...... ....... : 
: Enclosed is $.. .... ....... ............... Word Count....... ...... ............... : 
I I 
I ····· ·· ·••• •• ••••• ••••••••• • •• •············· • •• ••• •••• ······· ············· ·· ·································· I 
I I I ........... ,...... ............ ............ ................................ . ................................... I 

I I I . .. ........... ... .. . .......... . .................... ........................... . ............. .. . ....... . . .... . . I 

I I 
: Name. .. ............. ....... .......... ................... .... ...................... ...................... : 
: Address ..... .. .. .. .... ...... .. ......... .. ......... City & State...... ................ .............. : 

·--·--------------------------------------------------------
To be inserted in the June Issue, this order must reach us by April 28th. 

·= 
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SATCHEL POUCH 
Heavy canvu pouch. Ideal for 
totlnlt_lnnehes, shopptnc, bookl. 
ete. Baa 11 x 12 Inch poeketa. 

Brand new 
guarantee.i 
per f 
All• 
Each •••• • , 

ARMY IANDOUERI 

Ot line hea "Y 
khaki. Blc 

roomy J>Oeketa w ith anap 
button faatenera. Fine 

for hllDtera, eampera, boy IICOUta, etc:., 
alao for mop work In carrrtne amall 

Material alone le worth 

Heavy rub• 
ber frame, 
ehamoluktn 
lined. Made 

b y Polorold. 
Complete wlth 
8 extra leaeea~ 

. 3 creeni ll 
ruby 2 e ear. 

Shatterproof. Ventilated. A4Jaatable 
head band. Proteet clare, 
duat, dlrt, wind, etc:. at work 
and pla,y. Brand new, 
wet. 1 lb. No. a29. Each 

IERNARD WIRE PLIERS 
Para.llel actin&' 
Jawa. Wlre 
eatter at top. 
Brand new. 
Wet. 2 lba. 

=cl.... . . . . . . . . . . . . $1.29 
McCLELLAN SADDLE 

Brand new I Top 
grade cowhide. 
12 lnch aeat. 
Hair glrth. Bas 
strap• for blan· 
ket roll and 

knapsack. Gun boot 
and sabre loop•. A 
real buy for any 

horseman. Worth much 
more. Shipping weight 
15 lbs. Stodl No. 

A14S. $•6 95 Each. , ... II. 

- . . . . . 
2-Pc. Rain Suits 
New 2 piece raln aulta. 
Of durable wear reslat· 
lllll' water and Wind , re· 
peJJeut OD fabric. Bib 
style panta, ztpper fty. 
.Jacket baa parka at· 
tacbed. Guaranteed 
100"' weatherproof. 
Small . medtum and 1a11re 
alzes. Shp. WJrt. 3 lbs. 
No. R54• $4 ,95 Each.... • 

Officers Watch Compass 
Brand new gov•t. aurplus. 
Army-Navy model. Single 
Jewel mounted needle. 
Sliver colored dial. A 
splendid value. Sbp. wet. 

1 lb. 98 
A174-EACH C 

CAMERA TRIPOD 
Purchased from Gov't. Used 
but perfect. For cameras up 
to Sx 10 Inches. Folds to 32 
inches, extends to SS Inches. 
Needs adapter to mount 

. Wg~o~$4.95 

TELESCOPING IAIT and FLY ROD 
Combination 4 piece teleacoplu&' and fty 
castin&' rod. Screw Jocklnlr reel Cork 

grip. Snake trU.ldes. 
Shp, WJrt, 1 lb. 

Extencla to 9 feet, telescope• to Inches. 

•••••••• 

LEVEL WIND ANTI lACK LASH RHL 
Blgheat quality wttb chrome plated frame: 3 
piece take down deslJrn. 4x gears , bronzed bear· 
angs and jeweled spool caps. Spool dtametu llh 
tns; plllar leD2tbs 11h Ina. caraclty 100 yard 
ltne. Onyx heacl rlnlr. Shp. wgt. lb. 8 55 
Mo. 450 F. Each ollly . • • . • • . • • • • • • • 

POPULAR RECORD ~IIORTMENT 

OXYGEN TANKS 
A ahatterproof, welded 
11e11m oxnen tank. Flta 

llated above. 
WJs:8 tn. Ja. 

volume 104 ea. 
Inch pre•· 

eaL · ft. Ba1 ~ 
PIJ~E ~bread vent: 

• ztba.49C 
. . . ._ " ..... 

DECORATIVE 
CHROME STRIPS 

For your car, 
boat, farnl· 
tare, etc. 
Blgbly pol· 
lahed chrome 
ftnlllhed stripe 
with ellne bed 
edcea for fta11h 
moantln~ to 
any 1urrace. 
The 3 pound 
kit provldee 
approx. 43 

r. lece• In 
enctba from 

.C lncbe• to 3 
reet and II• to ~ tnebee wide. 
Wet. 4"1ba. $2 00 No. R·224- 8 lb. • 
As10rt. onlY . . .•. · 

7 Ll. EXPERIMENTER 
PARTS ASSORT. KIT 

·A .. ~14 mtne" lor the radto 
aervlceman. Hundreda of valuable 
rldlo J)arta . new radar and elec· 
tronlc and eub·usembllea, 
eolia , trimming con. 

ttmee tbla 
• 1.79 

G.l. PISTOL .BELTS 

ORDER DIRECT FROM THIS AD 
Values a:alorel Hundreds of hard·to·ftnd Items for home, BhOP 
and outdoors. Make remittances by money-order, bank .draft 
or personal check. Send 25o/o deposit on C.O.D. orders. No 
C.O.D.'s on orden for less than .5.00. Include sufficient 
poetage on parcel-post orderii-8Dy overage Will be promptly 
refunded. All quotations F.O.B. Chicago. Used Items and 
materials are guaranteed serviceable and aa described. Your 
money back If not more than satisfied. 

HAND 
MICROPHONE 
Top qallt7 haad 
microphone wttb 
control button tn 
handle. B~bly -· lltlve. BU rubber 
covered cord and 
tel. plq. Flne for 
uae on borne re. 
corders, PQblle ad· 
dreaa arstema. etc:. 

r~ds::.w .;,r.'i $ 95 
lba. Stock No. 1 
170. Each...... .. • 

IAYONO ILADE 
• 

Ftne fo11red steel. Ground but 
not polls bed. May be made 
lnto tbrowlnr: or buntiJUr 
knlte or spear. Blade 6~xVe 
lnch~•~- 11 o/f< Inches overall . 
Will ULKe and bold a ftne edJfe. 
Sbp. wrt. 1 lb. 49 
No. 864·8. Each... C 

MESS KITS 
Replatton two pleee 
Army lieN J(lta with 
foldlnc handle. Uled, 
bat perfect. Wetcbt 

· z lba. No. 69c 
Atla. Eaeb · 

CANTEENS 
llq. U.S. laaae canteena. 
Plutle acrew top chained 
to bodl!. SllcbtlJ' aaed bat 
perteef. Wet. l lb, No. 
117- Metal. No. ue-
L~~: .... ....... 69c 

CANTEEN CUN 
All metal. Foldlnc handles. Wet. 
1 lb. 25c No. A120. Eacb .. ...... . 

. 
CANTEEN COVEll 

lla"f')' eanYU, -.uoc futeaer, 

~;b -~~: .. ~~~· . .. .. ....... .. 69c 
usee~ No. u•. 3 5c 
Eaeb ......... .. . . ............... . 

JUNGLE 
HAMIJ\OCK 

For baek )'1lrd , 
coantry bome 
and camp uee. 
Ba1 water• 
proof roof 
with moaqol· 
to-proof nylon 

· netting aide. 
Leta you aleep outdoors Afely, Ftn• 
e1t eon•truetlon. Orlclnally de· 
al~ed for U. S. A11117 qae. 

~~~~~· .. ~ .. 1.~~·. • $5.95 
2 MAN MOUNTAIN TENT 
Reculatton 
Army type 
two man 
moantatn 
tent. com· 
phte wltb 
polee, I'11Y 
rope•, etc:. or 
clurable aylon 
wttb rein· 
forced aearna. Ideal for OCitdoors· 
men, eampert, etc. Sbp. wet. 
10 lb1. A aplen· $9 95 
dld Y8lae. Stodc • 
No. 202. Each ... .. 

PUP TENTS 
Replatton Army Pup Teata or 
durable, brown canvae. Uaed, bot 
ln &'OOd condition. Fine for camp. 
era , outdooramen. boy acouta , etc:. 
Worthwhlle cttt for children • 
Wet. o lbe. $3 95 A·IOO Tent 
only . . . . . • . • . • . 
A·IIO .Tent, New .•.... $7. 95 
A·lO 1 Ropes, wooden . poles 
and stakea· for above. 
Per Mt .... ...... . . . . . . 

LIFE PIEIEIVEI IELT$ 
. 

llJcbt from 
tnvulon 

I bE• a cbes. Cora
s lats of two 
11Jr ch1mbers, 
May be In· 
11ated auto. 

BIG ILLUSTRATED CATALOG FREE 

' 
De.-.NM7 

SOt So. State St. 
CHICAGO S, ILL 

matleaUy with "apark let" cartrldJu 
or mauuall7 bJ' attached bOIIe. A.d· 
Juatable ln walst alae . One alr cham· 
ber cuaranteed air ttght-otber may 
need a ttre patch. All belta are uaecl 
and sUCb:f. sotlecl-bat a b811ratn at 
thls lo'W ce. $1 00 No. 12e1. Each . • • • • • • • · · 
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Every home game- day or night
played by the New York Giants, 
Yankees and Brooklyn Dodgers will 
b~ seen over television this season ! 

Owning a television .receiver in 
the New York area will be like hav
ing a season pass for all three ball 
club1. And in other cities, prepara
tions for the future telecasting of 
ba.seball are being made. 

When more than one home game 
is on the air, baseball fans can switch 
from one to the other- see the most 
exciting moments of each! 

Those who own RCA Victor tele
vision receivers will enjoy brighter, 
.cle'..rer,&teadier pictures through the 
exclusive RCA Victor Eye-Witness 

: 

picture synchronizer that "locke" the 
receiver in tone· with the sending 
etation. For television at ite finest, 
you'll want the receiver that bears 
the most famous name in television 
today-RCA Victor. 

When yon boy an RCA Victor tele
vision receiver or radio, or Victrola 
radio-phonograph, or an RCA Victor 

· phonograph record or a radio tube, 
yon know you are getting qne .of the 
finest products of iti kind science 
bas yet achieved. 

Radio Corporation of America, RCA 
Buildin.J, Radio City, New York 20. 
"Litten to tlae RCA Victor Slaow, Sunday•, 
2 :00 P.M., Dayli,lat Savini Time, NBC 
Network. " Victrola" T. M. Reg. U. S. Pot. Off. 

, 

Several televilion. CGJRerai brin~~t 
you a close· up of the action wher· 
ever it occurs. Here are two RCA 
Image. Orthicon television eam· 
eras used by NBC's New York 
station WNBT in televisins home 
games of the New York Gianta. 

RAIIIO . CORPORATION o, .AIIi~RICA 
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EDWARD L. YOUMANS 

1872 ... 19(7 
A statement by the publisher 

of Popular Science Monthly. 

' 

WHEN Edward Livingston Youmans was 
the editor of this magazine, there were 

no such things as the long-distance calls, 
linotypes, half tones, high-speed color presses, 
airplanes and teletypes that fill the days of 
Perry Githens. But the present editor shares 
with the first editor the same conviction: 
that science is not only the concern of star
watchers and laboratory hermits. Today, in 
fact, science is more than ever what You
mans called it: everybody's business. In the 
past 75 years science has emerged from the 
library, through the laboratory, into daily 
use in our houses and industry. And it is 
this b~sic belief, I think, which has kept 
Popular Science Monthly growing for three
quarters of a century. 

Seventy-five years have changed PSM 
physically from a magazine of words to a 
magazine that delivers its message with a 
liberal use of illustrations as well as articles 
from authorities in their fields; nine hundred 
issues published have sharpened it editori
ally. Youmans solicited his manuscripts from 
the scientists, pleading with them to put 
their ideas into plain people's language. 
Nowadays, science has become an important 
subject in every kind of magazine and news-

·: ! 

~< 
:j~, 

PERRY GITHENS 

paper. There has evolved a whole new body 
of scientific journalism. 

Today, with a circulation of more than a 
million, Githens arouses his readers to 
awareness and understanding of the com
plex world about them. He must anticipate 
their timely interests with a journalistic ap
proach almost as breathless as the morn
ing paper. He must take his readers inside 
the things and situations, big and small, 
which affect their living. 

To do this more complex job, today's 
editor has a large permanent staff of pro
fessional writers, artists and photographers, 
plus a corps of specialist contributors. For 
everything that goes into this magazine 
must be specially fitted to the needs of its 
readers. 

But the purpose of PSM has never 
changed. And the technig_ues of idea
presentation originated by Youmans are still 
used, with the added force of modern ·meth
ods for the speedy and colorful dissemina
~on of ideas on paper. 



The world has made vast strides 

in the last 7 5 years; even greater 

triumphs lie ahead if mankind has 

Painti nu bv Ra11 Pwch 

• 

By Harland Manchester 

Illustrations by John Gaydos 

MAN, standing upon the eminence of 
1947 and gazing into the future, may 

well be dazzted and also perplexed by the 
promise of science to redeem his world. New 
discoveries and improved techniques on a 
hundred fronts present golden chances for 
a richer and fau·er existence-if man has the 
sense, the honesty and the guts to seize and 
exploit them for the good of all. 

Science is a blank check, and this is no 
time to be niggardly in filling it out. There 
are, of course, the doubters, like the 19th
century patent commissioner who wanted to 
close his office because nothing remained to 
be invented. If these timid souls look about 
them, they will see men and women who 
were living when there were no telephones, 
electric lights, automobiles, airplanes, radios, 
motion pictures, antitoxin serums or anti
septic surgery, to mention a few advances 
of the last 75 years. 

THE CovER: Left to right, top to bottom-early 
McCormick harvester; Remington Type-Writer; 
wood-burning locomotive; early telephone; 
.. wet" battery; Edison tinfoil phonograph; 
Singer sewing machine; early camera; Edison 
incandescent lamp; dynamo; telegraph printer; 
steam turbine generator; Duryea auto; X-ray; 
first linotype; stereoscope; streetcar; Boulder 
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the courage to go on with the job. 

Modem techniques have shortened the 
time lag between the original idea and its 
practical application. Today's machines and 
methods, which amaze oldsters, may be 
nothing compared with the parade of 
triumphs soon to come. 

There will be · many discoveries and feats 
of engineering that we cannot foresee, but 
if we consider the significant projects now 
under way and the world's most obvious 
needs, we can reasonably make an informed 
guess as to the shape of things to come. 

AT THE top of anyone's "future list" 
.1"\. stands the great question of atomic 
energy. Will the splitting atom bring a 
millenium of cheap power, supplanting oil 
and coal? At present there are two answers: 
a short-range program based on actual 
knowledge, and distant possibilities based on 
audacious hopes. 

Many corporations, aided by the country's 
leading scientists and engineers, are now 
working on projects to apply the energy of 
the splitting atom to stationary power plants, 

Dam; pressure cooker (symbol of light metals); 
high-voltage power line; Wright airplane; early 
radio; nylon; Diesel streamliner; fountain pen; 
petroleum cracking plant; machine tool; induc
tion heating; helicopter; prefab house; V-2; 
television; steamship; hypodermic needle ( sym
bol of vaccines, sulfas, peniciUin); radar; jet 
plane; over aU: the symbol of atomic energy. 

Copynghted matenal 



ships, guided missiles and planes. Atomic 
power plants at Hanford and Oak Ridge 
wlll be in· operation within a year or so. 
That project is simple. Heat and power are 
interchangeable, and ~every hour the Han
ford pile turns out heat equal to that ob
·tained from burning 7,100 gallons of fuel 

· oil or 38.5 tons of coal. This heat can be 
used to make steam to drive turbines, or, 
more efficiently, to heat mercury v~por 
that will drive a turbine and then make 
steam to drive a second turbine. This mer
cury-steam combination (now used in ooal
fired plants in Kearney, N. J., Hartford, 
Conn., and Schenectady, N. Y.) is· the only 
prime mover lqlown that gets as m~ch 
power from its fuel as the Diesel, long the 
yardstick of superior efficiency. It may be 
still better to use the heated air from the 
pile to drive a gas turbine of the closed
cycle type, in which the hot air constantly 
recirculates, and heat wasted through the 
exhaust in the open-type gas turbine is used 
to make more power. Since radioactive air 
may eat away the turbine blades, helium, 
which cannot be "poisoned;' may be used 
in this efficient engine. 

That brings us to one of the greatest prob
lems of atomic power- radiations that cause 
falling hair, sterility, wrecked red corpuscles 
and of\en lingering death. A wad of paper 
will stop all the charged particles ca~sed by 
nuclear fission, but two uncharged criminals 
-gamma rays (akin to X-rays) and neutrons 
-must be caged by heavy shields of lea<L 
concrete or other dense material. Nuclear 
physicists all over the world are seeking a 
lighter, more compact shield. We can re
flect heat radiations with a thin sheet of 
aluminum instead of absorbing them ·with 
bulky insulation, and we can bend light 
rays in a lucite pipe and send them back 
where they came from. If these facts offer 
any clues, we can be sure that they are 
not being neglected. 

Until lighter shields are discovered, atomic 
power as we now know it can be used only 
in stationary power plants,· ships, locomo
tives, rockets and pilotless planes. There 
is no evidence yet that it will be much more· 
economical than power metpods now used, 
but It might bring all the blessings of a TV A 
to a region without coal or water power' 
an~ it might enable an aircraft carrier to 
circle the ·world a few times without re
fueling. 

But if we persist in harnessing the atom 
to our present engines, we will copy the 

' 
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early motorcar makers who mounted gaso
line engines in buggies. A great goal seen 
by scienijsts is the direct conversion of 
atomic energy into electric power without 
routing it through the cumbersome heat 
cycle. How about some method of inserting 
metal terminals in a uranium pile. and draw
ing electric power as you would from a 

I . 
battery? (Forecast by Dr. J. A. Hutcheson, 
Westinghouse Research Laboratories.) Can 
we use high-vacuum insulation to build small 
electrosbitic generators · like the giant Van 
De Graaff atom-smasher, enabling us to 
use directly and conveniently the energy of 
nuclear fission? (Suggested by Prof. John 
G. Trump, of MIT.) 

So far, our atomic power has come from 
smashing the heavy atoms U-235 and plu
tonium, but the sun gets its power by com
bining little atoms of hydrogen into bigger 
ones of helium. Man may learn to do this, 
with an increase in power of about 1,000 · · 
percent. Or scientists now investigating the 
cosmic ray in this countrjr and in Russia may 
learn. its trick of disintegrating hydrogen 
atoms. No one can scoff at the notion that 
some day the world's work may be done by · 
atomic-power engines of sizes suitable for 
every job, fueled by elements that are abun
dant and cheap. In any event, science will 
press toward that goal. We have entered the 
lair of the atom, .God help us, and the door 

• 

is locked behind us. There is only one way 
to go. • 

WHILE we are waiting for atomic power, 
scientists and engineers will have their ~ 

hands full perfecting new fuels for our pres
ent motors as the oil ~ells run dry. The 
world's petroleum supply is definitely dwin
dling, and new deposits will be increasingly 
expensive to work. But we have enough 
coal for an estimated 2,500 years, and from I 

. 
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coal and natural gas, as the Germans have 
shown, we can obtain gasoline and Diesel 
oil, as well as by-products of fuel gas and 
alcohols. Coal, the orphan of research, will 
soon come into its own· at the hands of the 
.. long-haired professors" whom the short
sighted mine operators long disdained. 

For several years a toy refinery has . heel). 
operating in the laboratories of the Bureau 
of Mines in Pittsburgh. Coal goes i!1 at the 
top and gasoline trickles out at the bottom. 
Now two full-scale plants are being built in 
Texas for making ·motor fuels from natural 
gas by the more efficient Fischer-Tropsch 
process. The. next step is to use coal to make 
the gas to make the gasoline, and several 
big oil companies are spending large sums 
in research to have this method ready when 
it is needed. The cost of gasoline from coal 
abroad has always been high compared with 
U.S .. filling station prices, but improved 
methods of making cheap oxygen (developed 
by Dr. Kapitza, of'Russia; MIT, and M. W. 
Kellogg and Co.) will help in making syn
thetic fuels at prices we can pay. 

You don't have to turn coal into oil to pro
vide a convenient fluidlike fuel. You can 
pulverize it as fine as face po~der and blow 
it into the comb~stion chamber of a gas 
turbine. Perhaps tomorrow's Iron Horse will 
grind up any cheap coal, .burn it, remove the 
fly ash, and spin a turbine with the hot gas, 
getting three or four times as much power 
out of the coal as does today' s steam loco-

• 

motive. (Built experimentally ·by John I. 
Yellott ·of the Locomotive Development 
Committee, Baltimore.) There is no reason · 
why this engjne can't be used to driv~ ship 
propellers and factory wheels. 

But why ~ine coal, haul it to facto~es, 
pollute the air and run up laundry bills? Why 
not burn it where it lies, pumping air down 
a pipe to keep the fire going, · and collecting 
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the fuel gas as it comes up another pipe? 
(Now done experimentally by the Alabama 
Power Co.) If oxygen becomes cheap enough, 
it could feed the fire to make richer · gas, 
which might be distributed through pipe 
lines like oil, or burned at the surface and 
converted into electric power. 

That brings us to another great need-an 
efficient method of transmitting electric 
power over a thousand miles, However it 
may be arrived at, power decentralization 
is one of America's most impoqant goals. 
Aside from a military value that we hope 
will not be tested, it should contribute im
measurably toward promoting freer competi
tion and providing more living space and· 
recreational opportunities for everyone. 

T HE man of 40 will live to be flabber
gasted by new strides in transportation . 

Before long, robot planes with recording in
struments will probably penetrate the tran
sonic speed barrier, that mysterious region 
lying between 650 and 950 m. p. h. Will 
these pioneers pave the way for human 
_flight at 1,000 m.p.h. or better, and if so, 
wh:~t motors and airfoils will be used and 
how will they behave at a slowpoke 400 
m. p. h.?·Planes have already reached speeds 
that rival the pace of their own bullets, 
and pilots who bail out have to be blown 
from their seats by explosives. There will 
come a time, determined by the length of 
the average journey between points on earth, 
when further speed will not pay. If you're 
going on a quarter-mile errand, you don't 
step up your· car to 80, and we can apply 
such a formula to air distances and speeds. 

The future of really fast travel lies in the 
waste spaces _of the heavens. A V -2 rocket 
has already been sent up 114 miles (White 
Sands Proving Ground, Dec. 18, '46), and 
as Dr~ Fritz Zwicky puts it: 'We first throw -

' 

• 
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a little something into the skies, then a little 
more, then a shipload of instruments-then 
ourselves." Restless man will probably throw 
himself at the moon, at Mars, and at other 
chunks of matter and return to write books 
about it. Experts report that it's only a mat
ter of mathematics, but first a few problems 
must be solved. While man's body can safely 
travel at any known speed, with too sudden a 
change in speed or direction his more easily 
detachable components, like blood and en
trails, proceed in an opposite, or tangential, 
line of march. The more efficient a rocket is, 
the more likely it is to annoy its crew in 
this manner, since it must lighten its fuel 
load by quickly turning it into driving 
energy. This may cause acceleration too 
rapid for health. A compromise is indicated, 
and research toward creating new fuels 
that will give more power per pound. If 
lightweight shields against radiation are 
discovered, atomic power may bring about 
interplanetary travel. 

To serve man best, earth-bound aviation 
will concentrate on economy, convenience 
and safety, with safety first. We have an 
array of tools-Ground Control Approach, 
Instrument Landing System, Loran, fog-dis
persal methods, to name a few-that in some 
combination should make blind flying about 
as safe as taking a bath. For convenience, 
we need among other things a reliable low
priced helicopter. Maybe it will be driven 
by jets mounted on the tips of the rotors. 
Such a machine may sometime supplant taxi
cabs, ambulances, fire engines, cow ponies 
and crop sprayers. 

NEWLY developed tools for communica
tion, when fully applied, will match 

comic-book dreams. Just now we are begin
ning to move radio broadcasting from the 
noisy, crowded, low-fidelity AM band up
stairs to FM, where music sounds the way 
it's made and there is room enough on the 
air for thousands of stations instead of hun
dreds. The transition should be virtually 
complete in a few years. Beyond that lies a 
time when telephone and telegraph poles 
will be sold for firewood, and microwave 
relay networks (used experimentally by 
A. T. & T., I. T. & T., Western Union, Gen
eral Electric and Raytheon) will cover the 
country, using wave lengths a few inches 
long to carry all oral and visual intelljgence, 
including FM broadcasting, phone calls, tele
grams, television and facsimile. 

By means of such a co-ordinated system, 

a general in the Pentagon could throw on his 
office screen radar scopes in any part of 
the country and see what planes are in the 
air, and the telephone band could be so 
wide that every house in a city of 10,000 
could have its own radiophone wave length. 
(Predicted by Dr. M. H. White, of Prince
ton, formerly of the Radiation Lab.) The 
networks may be extended throughout the 
world by putting relay stations in planes 
that spell one another in the stratosphere, 
(proposed by Westinghouse ) or by bounc
ing the microwaves off the moon. (Planned 
by Federal Telephone and Radio Corp.) 

Tiny radio receivers and transmitters, 
with circuits printed instead of wired (see 
p. 101), will be as common in pockets as 
fountain pens, with great savings in time, 
gasoline and shoe leather. In short, every
one may soon become accessible to everyone 
else, and that, too, is something for the 
thoughtful scientist to brood about. 

PERHAPS the most ambitious goal of 
science is the duplication of the process 

of photosynthesis, by which plants, with 
the catalytic aid of their green chlorophyll, 
utilize the sun's energy in the production 
of sugar, starch, proteins, fats and cellu-

lose-without which life on earth would 
end. If the efforts of many brilliant research 
men (like Dr. Eugene Rabinowitch, of 
MIT) should bear fruit, there might en-. 
sue a golden age of plenty for all mankind. 

Many developments may be expected in 
the field of nutrition. Will a protein-deficient 
world eat cheap "beefsteaks" made from 
yeast? (Developed by Anheuser-Busch.) 
Will we feed our animals proteins made from 
wood scraps (pilot plant at University of 
New Hampshire) , or on cheap synthetic 
urea made from coal? (Feeding tests at Wis
consin Agricultural Experiment Station.) 

-
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Will our descendants have everlasting teeth 
from drinking water containing fluorine? 

Man may hope for the conquest of his 
cruelest diseases-cancer, rheumatic fever, 
arthritis and polio-if he really wants it. 
But not while he spends two billions for a 
weapon and passes the hat for health. Fund
raising drives may warm the heart, but they 
are no match for carcinoma, which is not 
sentimental. 

T HE huge industrial metropolis, a fairly 
new development in man's history, is 

one of his worst mistakes. The pattern of 
degradation is familiar: Real estate owners 
chop up dwelling units and create conges
tion, then those who can afford it move to 
the suburbs, leaving behind them run-down 
areas that yield low taxes. Then the city 
tries to stave off bankruptcy by floating bond 
issues, underpaying teachers and levying 
sal~s taxes. All the while, radial superhigh
way approaches are being built to )am the 
streets from curb to curb with transient vehi
cles. As a result, the place isn't fit to live in, 
and even its millionaires cannot buy the 
sunlight, clean air and recreation space that 
the village handyman gets for nothing. But 
cities can be excellent places for living, if we 
will heed scientific "visionaries" who are con
cerned with the needs of human beings. 

If we select a number of ideas that have 
been proposed by advanced architects and 
planners, the city of the future may look like 
this: It will be surrounded by a multilevel 
belt highway near which industry will be 
relocated to isolate much heavy traffic. With
in this great circle, the city is divided into 
self-contained sections, each circled by a 
one-way "ring street" to prevent through 
traffic and to restore to residential streets 
the character of additional ·uving space" 
that they had in the horse-and-buggy days. 
(Proposed for New York by architect Her-
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mann Herrey.) Since it has been shown that 
the building of more and wider streets ano 
more parking places simply lures more cars 
into town to fill the vacuum, all incoming 
private cars, with few exceptions, would 
park in lots provided at the city limits, where 
the occupants would receive free bus tickets _. 
to the center of the city. (Plan now being 
tested in Baltimore.) 

, 

M ETEOROLOGISTS would aid in city 
planning, breaking up streets to check 

cold winds. Walls of city gardens and court
yards and walls lining streets would have 
large louvres, like outdoor Venetian -blinds, 
set to catch the sun's heat rays in summer 
and bounce them back into the sky~ (Pro
posed by Dr. Albert E. Parr, Director, Amer
ican Museum of Natural History.) · 

All heavily traveled sidewalks would have 
awnings or roofs to protect pedestrians from 
the elements (proposed by Edward Bellamy 
in Looking Backward), and snow would 
be melted on midtown streets by radiant 
heat from pipes imbedded in the pavement. 
(Now used on a road in Belmont, Mass.) 
Better still, snowstorms over cities may be 
prevented by sending planes to "seed" the 
clouds with dry-ice pellets, making them 
dump their cargo in the country. (Done ex
perimentally by Vincent J. Schaefer, Gen
eral Electric Co.) 

These may not be the answers,. but cities 
will adopt plans equally revolutionary, or 
slide further into their morass of fiscal and 
architectural bankruptcy. 

WE MUST lessen the gap between the 
scientist and the rest of the world. The 

scientist is not a mysterious genius. He is 
an ordinary man with a highly developed 
respect for provable facts, who has learned 
accurate methods for sifting those facts from 
the chaff of conjecture, legend and wishful 

\ 

Copyngh!ed matena! 



c 

half-beliefs. The man who masters a balky 
furnace and the woman who bakes a better 
muffin are often unconscious scientists. 

People must come to a better understand
ing of laboratory men and their methods, for 
science plans our future and sends us the 
bills. When we don't know how to read 
them, we sometimes get stuck. And that's 
not all. ·History shows that it's dangerous 
for members of a small, powerful minority 
to consider themselves universally misunder
stood. If we don't knock on their lucite 
towers and ask them to the clambake, a few 
ingrown fanatics may try to run the world 
on their own, and there will be a loud and 
final bang. 

The responsible scientist of the future will 
be increasingly concerned with social prob
lems. When people say that a certain human 
dilemma lies beyond the scope of science, 
it is often more accurate to say that scientific 
analysis has not yet been successfully applied 
to it. Race prejudice is one of the most chal
lenging fields for tomorrow's scientists, and 
no one knows what physician, psychiatrist, 
anthropologist, ecologist or economist may 
discover facts that will help to end lynchings 
and ghettos. To what extent is race hatred 
a function of the income, occupation, nutri
tional status, dental condition and folk habits 
of the hater and the hated? Nobody knows. 
Science should explore the dark problem. 

Juvenile delinquency, venereal disease 
and assorted neuroses present more jobs for 
enlightened scientists. It is not enough to 
treat these maladies after they occur. What 
would be the preventive effect of subsidized 
early marriages? Animals mate blamelessly · 
when they reach biological maturity. Homo 
sapiens is expected to wait until he gets a 
raise or a house to live in. What ills derive 
from his abstention, or from his guilt at vio
lation of the social code? If a billion-dollar 
research project established facts leading to 

' 

a 10% improvement, it would be the greatest 
bargain of the ages. Also, manufacturers 
might sell more refrigerators. 

The organization of our industry and 
agriculture has made us into a nation of 
movers. Trends in population movements 
should be anticipated, and practical methods 
should be adopted to ease the shocks of a 
family's readjustment to the new locale. 

Today no enlightened corporation builds a 
big plant without considering the housing 
and transportation facilities available to its 
employees. What happens to the em
ployee and his family when the plant shuts 
down or moves somewhere else is of equal 
importance to society. 

Today, scores of eminent scientists, horri
fied at the killing power of the splitting 
atom, are earnestly working to unite all 
peoples in a master plan to harness it in the 
service of life. We'd better help them, and 
do it fast. Once we have jailed this blood
thirsty outlaw, the same plan can be used to 
control other scourges, both man-made and 
natural. Man will then have a chance to ful
fill his destiny through science. Until then, 
we live by the skin of our teeth, awaiting 
the White Pillar of Doom. END 

HARLAND MANCHESTER, the author of "Science Never Stops," 
has written about scientific and technical developments for 
many leading magazines. As a roving editor of Reader's Digest, 
he spends much of his time in research centers and production 
plants throughout the United States, observing new machines 
and new methods and interviewing the scientists and technicians 
who use them. A native of New England and a veteran of the 
Marine Corps, Mr. Manchester is a former newspaperman and 
radio commentator. He is the author of New World of Machines. 
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A 1nessage to 

young men interested 

in science~ from 

the President of 

Harvard llniversity 

By Dr. James B. Conant . 

I N APPLIED science, there is only one 
thing that can outmatch young men with 

good ideas, and that is still younger men 
with better ideas. 

During the war, many scientists and engi
neers labored in what were to them new 
and untried fields. Indeed, I am inclined to 
think that a detailed analysis )f the work of 
scientists in the National ·'Jetense Research 
Committee would reveal :hat some of the 
most important work was done by able sci
entists who came to a technical problem 
with no previous experience in the matter. 
Nuclear physicists working on radio fuses 
and radar; chemists and physicists dealing 
with subsurface warfare; physicists, chem
ists and engineers who had never heard of 
rockets before 1940 developing and manu
facturing rockets in 1942-all these and 
many other cases demonstrate the point I 
have in mind. If the success of the hitherto 
uninitiated seems a paradox, it has its paral
lel in the history of more than one industry. 

Well-trained men with capacity and imag
ination, when brought into a new field, often 
make startling advances. Why is this so? I 
think that the answer is to be found, not in 
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Dr. James B. Conant, chemist and educator; chair
man of National Defense Research Committee, 
1941; president of the American Association for the 
Advancement of Science, 1946; member of the 
General Advisory Committee for the U.S. Atomic 
Energy Commission. 

the great store of knowledge about specific 
things which these men have accumulated, 
but in their understanding of the strategy 
and tactics of science. Since our civilization 
is now so largely determined by advances in 
science, both scientists and nonscientists 
need to understand both the possibilities and 
the limitations of experimental and theoreti
cal science. 

Strategy and Tactics 

The best way to get an understanding of 
science is to study important experiments 
that men have made in the past. You will 
find examples of such experiments in a little 
book, On Understanding Science (Yale Uni
versity Press) , based on some lectures I 
gave at Yale University last spring. One can 
see recurring certain basic principles of the 
strategy and tactics of science in the stories 
of such men as Galileo, Copernicus, Newton 
or in the less well-known accounts of men 
like Torricelli, Pascal . and Boyle. I am in
clined to prefer the latter. For the reader of 
the history of science should be warned 
against overemphasizing the role of the few 
brilliant generalizations that from time to 
time in the last 300 years have played so 
important a part in the advancement of 
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scien~e. In my book I have tried to direct 
attention primarily to observation and ex
periment and the less spectacular and less 
known advances in the sciences. 

In studying the history of science, a per
son will find certain points that have a 
wide application to science in general. 
Among these points are: 

1. The influence of new techniques of 
experimentation and their connection with 
the practical arts. (Men could not study the 
behavior of materials in a vacuum until a 
convenient method of producing a vacuum 
had been invented.) 
. 2. The evolution of new concepts from 
experiment. (Through experiment, men were 
able to discard the .ancient idea that "nature 
abhors a vacuum" for the concept of an 
atmosphere of a weighable material air, the 
pressure of this atmosphere varying with the 
height above the bottom of the "sea of air.") 

3. The difficulties of experiment, and the 
need for eternal vigilance in interpreting ex
periments. While the inherent "cussedness" 
of inanimate nature is something that only a 
man who has spent years in experimentation 
can fully understand, some appreciation of 
the. pitfalls that surround the experimentalist 
can be acquired by the proper study of the 
history of science. (The study of the trans
mission of sound in air and in a vacuum iS a 
good example of these difficulties. ) In this 
connection, attention should be called to the 
importance of the controlled experiment. 
The essence of the controlled experiment is, 
of course, control of the relevant variables, 
such as temperature, pressure, light and 
presence of other materials. There is always 
a question of the necessary degree of con
trol, and ways of estimating the effect of 
lack of control are of first importance. 
Progress in a given field often depends on 
recognizing what are in fact the relevant 
variables and devising methods of measuring 
and controlling them in the experiment. 
Errors frequently spring from overlooking 
important variable factors. 

4. The development of science as an or
ganized social activity. Scien~e has always 
been related to the economic, political and 
cultural life of its times. In some cases, the 
channels in which scientific inquiry flowed 
were conditioned by political events and 
forces. The history of science has been in
fluenced by such general events as the 
founding of the famous scientific societies in 
the 17th century. Any reader of science also 
should get at least a glimpse of the vast 
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literature of science that exists in the 20th 
century. The layman should know some
thing of the methods of indexing and com
piling this literature and gain some under
standing of how, in spite of the volume of 
material, scientific news now travels faster 
than ever before. 

So much for the understanding of science 
by nonscientists. Now let us consider what 
is necessary to make a well-rounded scientist 
in the present da,. 

Breadth oj Jl ision 

No man can properly serve the nation as 
a scientist today without a good grounding 
in what I call general education, which may 
be described as education for broadening a 
man's horizon. No man can be considered 
educated these days who does not have a 
share in the common core of man's knowl
edge, "the wisdom of the ages." 

No one wishes to disparage the impor
tance of being "well informed." But even a 
good grounding in mathematics and the 
physical and biological sciences, combined 
with an ability to read and write several 
foreign languages, does not provide a suffi
cient educational backgr01md for the scien
tists of a free nation. For such learning lacks 
contact with both man's emotional experi
ence as an individual and his practical ex
perience as a social being. It includes no 
history, no art, no literature, no philosophy. 
A person, at every stage of his life, must be 
concerned, in part at least, with the words 
"right" and "wrong" in both the ethical and 
the mathematical sense. 

The good citizen of today wlll know 
something of the political and economic 
history of the past, and be able to relate this 
to the political and economic problems of 
the present. He will understand the evolu
tion of science as part of the whole cultural 
history of the world. And he will read· the 
literature and philosophy of the past as a 
help in meeting the problems of modern 
man and modern society. · 

Unless he feels the import of those general 
ideas and aspirations that have been a deep 
moving force in the lives of men, he runs the 
risk of partial blindness. In an age charac
terized by the terrifying potentialities of 
science and a highly contracted world, men 
cannot aHord even partial blindness. END 

• 

MAY 89 
1947 

Copyrighted material 



• 

• 
• 

• 

: . :- ., ., l 

. . 

' 

Do You Know These "Young Men of Science~" 
PSM's artist has portrayed them as 

they were when they made their 
early contributions to science, and 

as they might look in modern dress. 
Check clues under pictures, then 
turn page upside down for answers . 

1. He was a mere 26 
when he published his 
report on relativity. 

4. He was granted the 
first patent on his wire
less when he was only 22. 

7. He was 24 when he 
built the first multi
engined plane. 

2rrp~lW)I s~p'Bq:) '6 
UO~M~N O'B'BSI ·g 
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2. He was only 28 years 
old when he invented the 
cotton gin. 

5. He made first power
ed-plane flight when he 
was 32 years old. 

8. He was 24 years old 
when he discovered the 
law of gravity. 

uolrn.a: p~qou ·g 
lt{2PM ~IHA.IO ·g 

!1fOOl'BW ourp:r!l2no ·v 

3. He was Director of 
the Harvard Observatory 
at the age of 36. 

6. He was only 38 when 
he proved that the steam
boat was practical. 

9. He invented the self
starter for automobiles 
when he was 34. 
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1\. TEW railway cars are being given tests 
1 ~ tough enough to make their hair-or 
their framing-curl. Pictured above in Budd's 
Railway Structural Test Laboratory, the 
new Vista-Dome is getting the works in a 
2,000,000-pound horizontal testing machine, 
which can accommodate cars up to 95 feet 
in length. A huge ram gave the new obser
vation car an 850,000-pound squeeze along 
the center line of the coupler. A wire 

Taking readings of vertical deflection during the 
test of Budd's new Vista-Dome ear. Gauge meas
ures the ear's contraction under a compressive load. 

stretched alongside recorded the original 
length, and the difference after the squeez~ 
told the deformation. The Vista-Dome took 
the squeeze with no permanent deformation; 
the windows didn't even break. The same 
results were obtained when 550,000 pounds 
were applied a foot higher on the center line 
of the buffer. These loads were 50,000 
pounds greater than the requirements of the 
American Association of Rail.roads. 

This huge ram, at left of picture, ean supply up 
to 2,000,000 pounds pressure to test railroad ears. 
Jaeh cheek body rigidity under torsion loading. 
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This destroyer model is being tested atop Pt. l oma, near Son Diego , by t he Navy Electronics Laboratory. 
The antenn a in : he a ir at right and the parab olic reflector ot "sea level" in the foreg roun d a re used in 
conjunction wit h apparatus aboard the mod el. Bot h vertical and horizontal measurements can thus be mad e. 
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M INIATURE ships of brass, sailing on 
seas of hardware cloth and · chicken 

wire, are helping the Navy improve its com
munications. Both radar and radio are af
fected by the shape of a ship's superstructure 
and its relation to the antennas. Testing 
these effects on big ships involves swinging 
them through a tight circle while the signal 
strength of their transmissions is measured 
ashore. By building exact models and testing 
them with multiplied frequencies, distor
tions can be studied and better designs pan 
be niade far more easily. 

The whip antennas ( low~r left) on this I /2-4 seale 
model of a baby flat-top are being checked in the 
horizontal position they wo1,1ld be in when planes 
take off or lond. Each transmits on a separate 
band, from 2 to 18 megacycles. 

View of oscilloscope shows a sweep being made · in 
several directions: The signals appear as blobs at 
the ends of the sweep lines. If the blobs were 
connected, they would form a pattern like that 
shown in the next picture • 

• 

This model of a carrier's "island" is twice the scale 
of the one on the left. Radio antennas and radar 
beacon are at the top, SK radar parabola at the 
center, and TOE communication antenna below. 
Mode I is built . of I I 16-inch sheet brass. 

• 

This is the oscilloscope's report on a continuous, 
around-the-compass signal from a cruiser at 3.0 
megacycles. lfhe foremast suppreises forward and 
reflects rearward radiations. Investigation of such 
distortions is the object of the Navy's tests. 

MAY 93 
19.47 

Copyngllted matenal 



• 

• 

• 

owitzer 
its the Silk 

- -.,--·-· · "ii',--

* ,~~-

I 

MILES up, a ton of howitzer slides out of 
a plane into space-and floats gently to 

the ground. That's the latest trick AAF engi
neers have pulled with their improved ver
sjon ·of the German ribbon parachute. 

The 75-mm. howitzer is carried on wooden 
skids and loaded on a ball-bearing wheel 
conveyer located on the floor of the plane. 
A 14-foot ribbon parachute dFags it out of 
the plane, and as the cargo falls it pulls open 
the big 90-foot canopy 'chute that eases it 

' to the ground. 
The ribbon parachute eliminates both the 

usual opening shock and the tumbling of the 
· cargo as it hits the slipstream. Because the 
cargo's forward ·motion is reduced, it is more 
likely to land where aimed. 

The ribbon parachutes are also proving 
their worth in dropping instruments out of 
V-2 rockets 70 miles up in space. Now the 
'chutes are even bringing the whole rocket 
back to earth after its upward impulse has 
been exhausted, permitting it to be re-used. 
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The 2,240-lb. howitzer is loaded into the rear door 
of a C-82 Fairchild cargo plane. Packed on skids 
beforehand, it can be put aboard in 15 minutes. 

'· 

A small ribbon 'chute, folded, was released as 
plane neared target area. Now, at the drop point, 
it has been tripped and fills, left, to pull out cargo. 

Once out, the cargo is floated down by a large 
90-foot canopy parachute. The extraction 'chute 
stays open alongside to stabilize against swings. 
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Bg Stephen L. Freeland 
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T HE LARGEST brain in the world today 
is a mammoth-electrical mathematician 

being built at Harvard's Computation Lab
oratory for the U.S. Navy Proving Grounds 
at Dahlgren, V a. But its reign as king of the 
robots will be brief. 

Work already has begun on faster, better 
calculators based on the lessons learned in 
creating this machine, known as the Dahl
gren Calculator, or Mark II, just as this one 

. was designed to ·be the big, tough brother 
of Mark I, which was built for Harvard 
during the war by the International Busi
ness Machines Corp. (PSM, Oct. '44, p. 86). 

Mark II, however, will not be retrred. 
Even Mark I has many years of useful labor 
ahead. There is plenty of work waiting for 
all the big calculators now in existence and 
on the drawing boards; Marlc I is still 
churning out answers to abstruse mathe
matical problems 24 hours a day, and 
Mark II will be taken to Virginia next month 
to begin an equally strenuous career. 

Mark II is simply larger, faster, more 

• 

• 

This intricate, bedspringlike maze of wiring shows 
the complexity of the giant "brain." All panel wir
ing was done ~rst on jigs, laced for identification. 

versatile and ·more flexible than Mark I. 
The difference between the two machines, 
however, starts right at the eight-foot-high 
front panel, which is 60 feet long and shaped 
like a shallow "U" in Mark II, 51 feet long 
and straight in Mark I. Adders,. multipliers, 
interpolators and instruction mechanisms are 
all let into this front panel like drawers in a 
bureau in Mark II. Two men can handle 
them easily, and if one unit goes haywire, 
it can be removed and a spare one slid into 
place with no waste of time. In Mark I 

·no such substitution is possible. 

Answers Roll. Out on Ribbons 

There are other differences, too. Long 
strips of paper tape run on aluminum spools 
across fo~ panels of Mark II, and one en
tire section is devoted to printing and stor
ing these tapes. Punched in code, they 
pass through delicate fingering devices on 
the panel; depending on how they are 
punched and where they go, they tell the 
calculator what numbers to use and how 
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The long main panel board of .the 
Mark II Calculator, shaped like a 
shallow "U," is shown in the angled 
view above. The diagram at right 
is a floor plan of the computing 
machine showing the arrangement 
of the main board, the control 
desk in front of the board, and 
the six relay cubicles behind it. 

to use them. Mark I also uses tapes, along 
with punch cards, but the tape is broad 
and heavy and forms a complicated and 
bulky maze behind the panel, where it is 
hard to get at . On Mark II a tape can 
be changed in a minute. 

Mark II is hooked up to a battery of 
forn· teletypewriters, with a fifth as a stand
by, while Mark · I has only two. Mark I 
displays a 30-foot stretch of glass window 
behind which the spinning gears of the 
counters may be observed, whereas Mark II 
has no visible moving parts except for 
the spools of tape. 

96 ~~reu~t: 

.Unlike as the two machines are in ap
pearance, it is not until one goes behind the · 
panels that their real difference is seen. 
While Mark I performs its functions almost 
noiselessly by a combination of mechanical 
gears and electrical relays, Mark II's calcu
lations are all done in a whirling clatter of 
relays. There are 13,000 of them in place 
now, and positions are available for 2,000 
more if needed. 

Actually, Mark II uses three kinds of 
relays: a single coil, a double coil, and a 
double coil with a latch. All were designed 
and developed by the staff of the Harvard 
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Computation Laboratory in co-operation 
with the Autocall . Company; of Shelby, 
Ohio. Their contacts are made of a special 
silver alloy that enables them to operate at 
least 100,000,000 times at a pulse rate of 
five milliseconds. 

Each type of relay has a different job to 
perform. The single coil simply acts as an 
immediate .transfer agent for a number, 
·shooting it right into a computation; the 
double-coil relay pan take a ·number and 
hold it for a certain predetermined number 
of pulses-carry the number in its head, in 
effect; the third type, the double coil with 

• • 

Visible over the top of the main board , above, are 
several of the six big relay cubicles where a ll of 
the actual calculations are performed. At the low 
control desk shown at left, one man can operate the 
entire machine. Facing the main board , he is sur
rounded by five teletype mach ines, four for normal 
operation and a spare for emergency use. At his 
bock is the operating control board. 

latch, will hold a number indefinitely until 
it receives a special signal to put it into 
the calculation. 

Mark II can perform in less than one 
second multiplication that takes Mark I 
nearly six seconds. And since Mark II has 
four multiplier units, compared to only one 
in Mark I, it can do four such operations at 
the same time. All the other jobs are 
speeded up in like degree, and frequently 
the Mark II will get answers faster than the 
one-per-second rate at which the printer 
can record them. 

Faster Recorders Are Needed 

The business of speeding up recording, 
incidentally, is bothering the builders of 
big calculators right now. The Army's 
ENIAC (Electronic Numerical Integrato. 
·and Computer) and EDVAC (Electronic 
Discrete Variable Computer) are perhaps 
1,000 times f~ter in getting answers than, 

, ..• 
Mark II ( PSM, Apr. '46, p. 83) . They hit the 
same bottleneck of printer speed, however, · 
when it comes to writing them down. · 

The not-yet-completed ·EDV AC, ror- ex:.r : 
ample, uses a series of mercury Nmks capable ' " 
of "memorizing" up to 1,0QO 10-digit num-· 
hers and referring to any of them in an · 
average time of 1/5,000 second. Also, ·its\ 
system of magnetic tapes, upon which prob- \ 
lems are coded and their results· obtained, js .. 11 

similar in purpose· but superior in speed I' 
Qperation to that of Mark II' s perforatt: 
paper tapes. Its actual over-all speed, hov 
ever, is still dependent upon the rate ·~-t 
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The eight-foot-high, 60-foot-long main panel board 
is shown above as it would appear if laid out flat. 
Indicative of its simplicity are the plug-and-jack 
connections that make all wiring installations pos
sible in a matter of seconds. Sliding spools, famili-

Accessibility is an important achievement in the 
construction of Mark II. The ease with which the 
entire mechanism of this rotating stefping switch 
can be removed is characteristic . o its design. 
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arly known as "yo-yos," permit variations in the 
length of the paper tapes and their almost instant 
removal.· A system of lights across the top of the 
sub-main control panel (center panel) reveals 
intermediate calculations prior to the final answer. 

which its conclusions can be written down. 
A possible solution to the problem of 

printer speed has been suggested by the 
development at Harvard of th~ "numero
scope," a cathode tube that would flash an 
actual number when energized. A battery 
of these tubes would, of course, permit the 
calculator to write any number it wanted as 
quickly as it got the number. At present, 
however, there is no .fihn fast enough and of 
sufficiently fine grain to get clear photo
graphs of numbers flashing so swiftly. 

Simplicity Speeds Assembly 

Mere speed, even when its full use is 
made possible, is only one of the advantages 
obtained by using relays in Mark II. Equally 
important is their greater accessibility for 
maintenance and. repair. Ranged in banks 
along the exteriors of six 15-foot-long cubi
cles, the relays are easy to get at. 

They are, moreover, "interchangeable with 
others of the same type; to make replace
ment completely foolproof, each type of re
lay has its own color on its case and on the 
blank into which it should go. A man would 
have to be color-blind to try to jam a black 
double-coil latch relay, for instance, infb the 
place belonging to a red single-coil relay. 

The wiring of Mark II is also a master
piece of accessibility and mobility. Every 
panel can be moved without touching any 
but external wires. These external wires, 
like the wires on the panel itself, ~re clearly 
identified . Panel wiring was completely 
laid out, laced on jigs and brought to the 
panel itself as a unit before a single con
nection was made. -

~ . 
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The sub-main control panel, operated by the tech
nician above, co-ordinates the two separate but 
substantially identical sections of the board. ·Each 
section consists of five panels similarly arranged 
on either side of the sub .. main control panel-two 

When Mark II goes from the computing 
lab in Cambridge, Mass. , to the Proving 
Grounds at Dahlgren sometime in June, only 
15,000 out of some 300,000 connections for 
over 1,000,000 feet of wire will have to be 
broken and rem'ade. The bolted angle-iron 
construction of the machine's framework 
makes it simple to take apart and move. 

Convoy Will Move It 

Moving will be done by a 25-trailer-truck 
convoy, with one whole truckload devoted 
to testing equipment. Once the machine 
gets to Dahlgren, it will take two to three 
months to set it up and test it. The boss on 
the job will be a graduate engineer from 
Cornell, Mr. Frederick G. Miller, who has 
worked on Mark II from the blueprint stage. 

Mr. Miller, with a staff of five mathema
ticians and a crew of 12 maintenance and 
repair men, all trained under the supervision 
of Dr. Howard H. Aiken, head of the Com
putation Laboratory at Harvard and a lead
ing authority on large-scale calculators, will 
stay with Mark II as civilian employees of 
the Navy. They will keep the machine run
ning 24 hours a day, every day in the yeaJ. 

Testing a big cal.culator is like training 
a mule-the man has to know more than the 
mule. There will be the arduous matter of 
checking all contacts, then eyery circuit, 
then groups of circuits (there is. a special 
machine for this, built at Harvard, which 
acts like a baby calculator itself) and then 
of making trial runs of problems. 

Because Mark II is built in two halves, . ' like the two lobes of the human brain, it will 
be possible to check one half against the 

. . ...-

for sequence mechanisms, two for tape storage, 
and one of mathematical constants. In addition, 
each section is connected to two of the four tape 
punch and feed panels at the extreme right and two 
of the four interpolator panels at the extreme left. 

other. Finally, the entire machine will be 
given a problem for which the answers are 
known-perhaps something Mark I has done 
already. If' it pulls through that, Mark II 
will be ready to roll for the Navy. 

Even after it gets into operation, how
ever, Mark II can make mistakes, and one 
of the biggest jobs Mr. Miller and his team 
will have will be guarding against them. The 
machine itself will help in this. It has 30 
"check circuits" built into it, and the mathe
matician who sets up a problem punches 
instructions into the tape that brings these 
checks into operation. 

lf a res~lt fail~ to pass the check circuit, 
bells ring, lights Hash, and the whole com
puter stops like a tilted pinball machine. 
Then the trouble-shooters go to work, n·ack
ing down the source of error by the same 

, process of progressive isolation a radio re
pairman uses in fixing a balky set. 

Six Twelves vs. Twelve Sixes 

A simple example of how a check circuit 
is used is in multiplication. Whether done 
with paper or pencil or by 'relays, multipli
~ation is, after all, ·only a way of adding. 
Six times 12, for instance, is 72, whether 
one gets the answer by grade-school meth
ods or by adding a column of 12 sixes. 
Mark II, like most calculators, does it the 

· bard way, taking 12 separate sixes out of 
12 separate relays and adding them. 

To check that, the machine is also, asked 
to take six tw.elves out of their relays and 
add them. Then both results are passed 
through the check circuit: if they agree, fine; 
if not, the machine stops. In much the 
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same way, checks are put in for using trig
onometric functions to establish mathemati
cal identities. These check circuits were 
developed by the Computation Laboratory 
and are found both qn Mark I and II, but 
not on any other existing machines. 

Sometimes these check answers are not 
absolutely the same, but they can still get 

··past the check circuit at the mathematician's . 
discretion. The difference comes about be-

' cause Mark II is correct only to 10 significapt 
figures (Mark I works out to 23 figures and 
can be rigged to go to 46) , and in "rounding 
off" two series of numbers from a problem 
done two different ways a discrepancy may 
pop up in the last figure. 

There is a special "tolerance" control in 
the check circuit to take care of this. The 
Il)athematician may decide that a difference 
of one in the lOth significant figure is okay 
for his purposes, so he sets that in the circuit, 
and if the two answers differ by one or less, 
they go right on; if they differ by more, the 
machine stops. 

Obviously, much depends on the mathe
matician. He has to know what the machine 
·can do· and just how it does it. That is why 
those in the laboratory, who even now are 
engaged in building Mark III and planning 
Mark IV, look forward to the day when they 
will tum away from constructing machines 
and get to work on the even more important 
task of training mathematicians and engi
neers to handle them. 

Large-scale computers like Mark II are 

PSM's February conception of televised surgery 
(above) envisioned the use of auditoriums. The 

' Johns Hopkins test promises such a development. 
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not put to work to find one answer to one 
equation, any more than a pressure cooker 
is used to boil ·one three-minute egg. They 
are used, instead, to get a long series of 
answers to the same equation where the vari
able factors ch.ange a little bit each time. 
A gradual change in a variable should pro
duce a gradual change in answers, which, if 
charted, would show up as a nice smooth 
curve. 

A mathematician can sense this curve 
without charting it, just as an old fisherman 
can tell when his boat is drifting without 
taking bearings; Any sudden departure from 
the smooth curve shows that the calculator 
is making mistakes. Occasionally, though, 
there are some surprises. 

Some of the people at Harvard got a sur
prise during the war. One day they re
ceived from Washington a formula to run 
on Mark I, with no further information than 
orders to do the job right away. They put it 
in the machine, and for a while the answers 
built up slowly in a nice, normal curve. All · 
of a sudden they went completely haywir.e; 
the curve stopped being a curve and became 
a mountain peak. Then the peak itself got 
higher and higher. 

The watchers tested the machine l.lP and 
down, but it looked all right. They thought 
that the machine had gone craiy but 
colJ}dn't prove it. 

Months later an atomic bomb bur.st on 
Hiroshima. That· made the astounding an
swer to the problem plausible. END 

Televising Surgery 
CLOSE on the heels of prophecy, the first 

television broadcast of an actual operation 
was made late in February as a test to 
d~termine its practicability for surgical edu
cation (PSM, Feb. '47, p. 66). 

-Presented by Johns Hopkins in co-opera
tion with RCA, the experiment enabled 300 
doctors to witness the so-called "blue" baby 
operation (delicate heart surgery to correct 

. an oxygen deficiency) . · 
Two transmitters, one directly above the 

operating table and the other in the gallery 
with a telephoto lens, provided a view of 
the operation as clear and inclusive as that 
of the surgeon himself. A microphone above 
the table permitted the, surgeon to comment 
during the operation. 
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Transnaitters 
Shrink to 
Lipstick Size 

T HE guy who tells you that you'll soon be 
talking through your hat may not be 

talking through his. For now your hat is 
plenty big enough to hold a complete broad
casting station. The printed, or painted, 
radio circuits developed for the proximity 
fuse, already used for receivers (PSM, May 
'46, p. 131), have been applied to transmit
ters. 

These laboratory models, no bigger than 
a lipstick, are the after-hours work of Dr. 
Cledo Brunetti and fellow experts at the 
National Bureau of Standards. Tiny trans
mitting circuits are painted on the outside of 
subminiature tubes. Only microphone and 
batteries are needed to complete the units. 

Combination of the new transmitters with 
the printed-circuit receivers opens the door 
to personal, two-way communicators. Special 
FCC permission was obtained to test the 
transmitters on the two-meter ham band, but 

the miniature "transceivers" will probably be 
most used in the 460- to 470-megacycle 
Citizens' Radiocommunications Service that 
the FCC has set aside for unlicensed civil
ians. Broadcast range under ideal conditions 
might be 40 to 50 miles, but surveys show 
that demand is centered on very short-range 
communications. For this, both battery and 
antenna can be kept small enough for easy 
portability. 

Wide interest has been aroused by the 
miniatures. A chain store would like to use 
them for taking inventories-the lister would 
just name each item on the shelf and a 
checker in the office would hear and record 
it. Police propose to link their individual 
patrolmen to headquarters. Farmers hope to 
talk across the fields. Waiters can whisper 
orders into the kitchen. And mothers see a 
fine way to keep tabs on what little Johnny 
is up to when playing outdoors. 

Four models of painted-circuit transmitters are lined up beside an ordinary radio tube to show com
parative size. Type mounted in lipstick holder in top picture is only 1

/• inch in diameter and one inch long. 
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Ger•n•••s Wanted It 
Tms odd plane cost its designer three 

years in a Nazi prison. With a 300-m.p.h. 
top speed, it can mush down to a nose-up 
landing at 47 m.p.h. The Germans wanted 
details for a new attack plane-and French
man Maurice Delanne refused. Now he plans 

• 

Tests Tires Visually 
PLANE tire pressures can be tested by eye 

alone with this simple Consolidated Vultee 
gadget. The measure is set on the ground 
beside the tire: if the upper point just 
touches the rim, the pressure is okay. 
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a U. S.-built, 10-passenger transport (above). 
The low wing replacing the tail gives so 
much extra surface that the plane, instead 
of stalling, is said to drift down at 12 feet 
per second. The 35-percent extra lift also 
permits the load center to be far from the 
center of gravity, so the two 500-hp. en
gines are tail-mounted without a long shaft. 

. . 
• 

•:•, •.. 

Three-in-One Suit 
Tms AAF cotton-twill suit combines a life 

· jacket that floats its wearer face up, a light 
flying suit, and an emergency sustenance 
vest. It cuts the weight of flying clothes by 
about two pounds. 
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Eagle-eyed Radar 
Tms 16-foot Eagle radar antenna struc

ture, a wartjme secret, is really 250 individual 
antennas. They replace the usual rotary disk 

One-stop Service Station 
TIRED of running out on the line to diag

nose electrical troubles on aircraft and then 
running back for tools and equipment, two 
AAF civilian employees have designed and 
built a portable shop. Used at the Clinton 

or spinner to provide greater resolution and 
thus more scope detail. The Eagle meant 
more accurate B-29 bombing at night or 
through overcast. Now it is being used for 
GCA and MEW air-traffic control systems. 

County Army Air Field, Wilmington, Ohio, 
it can be taken to any plane needing elec
trical service, checking, maintenance or 
installation. It is estimated that 50 percent 
more work can be done with the unit, which 
is contained in a three-wheel cart and 
weighs less than 600 pounds. 
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A NEW North American trainer, the 
XSN2J-l, fills a gap in the Navy's training 
program. Fast enough to give the feel of' 
tricky, high-speed fighters, it is simple 

Spokes Test Planes 
Tms maze of bicycle spokes can exert all 

the stresses that a plane meets in Hight. Each 
links the skin of the aircraft to a hydraulic 
jack. Here engineers use it to test North
rop's new transport, the Pioneer. Shot bags 
in foreground apply minor loads. 
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enough for intermediate students to Hy. The 
all-metal, two-place trainer is unusual in 
putting the student in the forward seat to 
get the feeling of Hying alone. A Wright 
nine-cylinder engine gives a 270-m.p.h. top 
speed. Service ceiling is 30,000 feet. 

CaDiera· Scorns Shutter 
Tms AAF camera, the S-7, has no shutter

and doesn't need one. It is used by fast 
planes for treetop· photography. Motor 
keeps film moving past lens as fast as 
objects on ground move on camera's focal 
plane, so image is motionless on film. 
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The XB-45 boasts a slender, fighterlike fuselage, but it can carry more bombs than the wartime "heavies." 

AAF. Tests First Four-Jet Bomber 
NORTH American's XB-45, undergoing 

tests at Muroc Army Air Base, Calif., is the 
first four-jet bomber to fly in the U. S. Its 
engines-General Electric J-35s set in pairs 
in two nacelles-are said to give it an "ex
ceedingly high" speed. Gun turrets have 
been eliminated for streamlining, and the 

Streamlined .bombardier's nose is reinforced to with
stand stress of high-speed flight. The plane has 
a refrigeration system to offset frictional heat. 

only protuberance is the "bubble .. in which 
pilot and co-pilot sit in tandem. Although 
the XB-45 compares in size and range with 
the heavy bombers of World War II, it is 
classed as a medium. It has a wing span of 
89~ feet, is 7 4 feet long, and accommodates 
a crew of four men. 

Twin-jet nacelles are ahead of wing's leading edge 
for easy accessibility. The new high-pressure tire 
was specially developed to fit into the thin wing. 
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T wo hundred 1~-volt cells have been 
crammed into a one-pound package by 

engineers of the National Carbon Company 
to produce a small fistful of high volt
age. At approximately 300 volts a pound, 
these Eveready batteries can deliver sev
eral thousand volts without adding greatly 
to the size or weight of portable equipment. 

One immediate application for the new 
batteries is in completely self-contained 
Geiger counters used to detect the presence 
of radioactive substances. Portable Geiger 
counters are finding increasing use in such 
fields as medicine, metallurgy and geology 
-not to mention nuclear physics. One of 
the smallest radioactive detectors produced 
up to the prese~t, only 11 inches long, is 
pictured at the upper right. Three batteries 
in series provide the 900 trigger volts needed 
to make the counter tube and amplifier tick 
off the presence of particles from radio-
active elements. . 

Re·peating photoflash tubes of the gas-dis
charge type also need high voltages but 
little current. Six or seven series-connected 
batteries have enough electrical ·energy for 
2~500 Hashes-plenty to keep a news photog
rapher clicking for many months. 

Close-up shows compactness of 300-volt battery 
made of I 0 stacks of flat cells. It is slightly less 
than three inches square, just under four inches. high. 
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This Geiger counter, made by Instrument Develop
ment Laboratories, Chicago, weighs only 10 lb. 
complete with case, probe and batteries. 

Compact battery construction has largely 
been made possible by new techniques for 
sealing in sandwich form the carbon-elec
trolyte-zinc cell invented nearly 60 years ago. 
Plasticized sealing materials have reduced 
the nonproductive space by eliminating the 
metal cans and other bulky liners that were 
formerly needed to prevent the semifluid 
·electrolytes from intermixing · and short-cir
cuiting. Flat squares, moreover, may be 
stacked with much more economy of space 
than the rounded or cylindrical cells. Ten 
wax-impregnated stacks, each containing 20 
individual cells, make UP. this latest ·addition . 
to industry's stockpile of portable power. 
-

PRODUCTIV. SPACE 
.----MtX-----ir.O 

PARA TOR---t!':: 

Cutaway diagram shows how flat cell construction 
cuts nonproductive space by eliminating thick seal, 
heavy carbon electrode and expansion chamber. 
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Speedway drivers and cars alike 

depend on skill of men in the pits. 

By D evon F r a n cis 

WHEN the winner of the annual Indian
apolis Speedway 500-mile race streaks 

across the finish line late this month to the 
thunder of applause, a man in the pits, 
ignored by the crowd, will relax his grip on 
a grimy stop watch, grin to himself and 
start collecting his tools. 

His name won't be in the headlines. When 
the cameras click, he will be only a face 
in a sea of faces. But to those who know 
automobile racing he will be the hero of the 
day. For he will be the winning car's chief 
mechanic. 

Ifs largely the mechanics who win the 
races. Thev are the nursemaids of the deli-

• 
cate and temperamental machines that for 
hours on end pound around the world's 
greatest closed raceway for wheeled vehicles. 
They are far more than that, though. They 
are practical engineers, surgeons on call for 
emergencies, father confessors to racing 
drivers, coaches who call their signals from 
the bench. 

A good mechanic is a Jimmy Valentine in 
overalls. By feel, by ear, he can perform a 

diagnosis on his racer in a matter of seconds. 
Last year Ted Horn, at the wheel of an Ital
ian-made .Maserati Grand Prix car, coasted 
into his pit on the seventh lap with a dead 
engine. 

"\\'hat happened?" asked Harry vV. ("Cot
ton" ) Henning, dean of all the Indianapolis 
race mechanics, even before the wheels had 
stopped rolling. 

" It began to pop," said Horn. "Then it . , 
qmt. 

Henning's practiced fingers already had 
the hood up. 

"Did it get rough?" he called from the 
bowels of the racer. 

"Y ,, es. 

SPr:f'll-min ute Surger y 

Henning ripped out the magneto. In six 
minutes and 45 seconds he had replaced it 
with another. He recognized the engine 
roughness as a timing ailment in the igni
tion system. The magneto rotor had, in fact, 
sheared. The Maserati, tailing the field, 
rolled back on the track and went on to 
take third place. 

Mechanics have to be fast. Seconds count. 
Riley Brett, of Los Angeles, once changed a 
wheel for \Vilbur Shaw in 7 2/ 10 seconds, 
probably a world's record. Shaw, president 
and general manager of the Indianapolis 

~9~~ 107 

• 

• 

. 
411111111 



• 

Motor Speedway Corp., retired from racing 
now, is a former mechanic, by the way. 

The mechanics are a breed by themselves; 
living with th~ir noses on their engine blocks. 
Some of them follow the seasonal sun to au
tomobile races all over the United States. 
The consuming ambition of each of them is 
to have a winner of the I~dianapolis 500. 

Planning Starts /rom Scratch 

Planning for this race, richest in prize 
money in the United States, starts practical- · 
lyon May 31, the day after the current year's 
race is over. The mechanics tinker, tear 
down, rebuild. They ex.amine every part of 
their cars. The machines have to clock as 
high as 170 miles an hour on the straight
aways to get a net of 115 or so, and a defect 
can lose a race or cost a life. 

In the springtime the work accelerates. 
All last month the mechanics who hope to 
place their cars among the 33 qualified start
ers on Memorial Day were having the drivers 
feel out the machines. The feel is important. 
Like any roadway, the track is full of im
perfections. As Shaw puts it, "No matter 
how fast you go, it's the longest 500 miles in 
the world." A car must cruise as smoothly 
as possible so a man will take no more of a 
beating than he has to; the seat must be ad
justed to a perfect fit. 

Diagnosis by Touch 

Mter each test run, a car goes back into 
the shop. Here the mechanic turns the en
gine over by hand, slowly, waiting for his 
ears and fingertips to tell him if anything is 
wrong. Almost any good mechanic can 
make a car go fast. The problem is to make 
it go fast for 500 miles. That's about equal 
to the highway distance between Denver 
and Salt Lake City. 

As one step toward long-distance speed, 
the master mechanic experiments· with the 
fuel mixture. And don't ever ask a racing 
car mechanic what his fuel mixture is. Some 
cars use an alcohol blend, some a gasoline 
blend. The blends are top secret with the 
individual mechanics and are varied to fit 
the temperature and humidity of the day. 

Since racing engines turn at twice the 
rate ever asked of a stock-car engine, me
chanics deliberately allow for five times the 
clearance between piston and cylinder wall 
that is manufactured into a stock engine
as much as 15/ 1,000 inch. That's to reduce 
friction and keep down heat. 

Entries in the 500 customarily are torn 
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Cotton Henning , master mechanic, has played 
nurse to four Speedway winners: 1925, 1934, 1939 
and 1940. This year he is an owner as well. 

Two Rootes-type blowers (extreme right), fed from 
two carburetors, turn at engine speed to produce 
14 pounds of manifold pressure on Henning's 
Maserati. Piston displacement is 179.2 cubic inches. 
Some mechanics prefer centrifugal blowers, which 
supply greater pressure but have to turn faster. 

Dials on Maserati (I. to r.) tell water temperature, 
engine speed, oil pressure and air pressure on fuel. 
Cap of 52-gallon fuel tank is in foreground. Wheel 
is gauzed and knob-taped to give driver a firm grip. 
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The figures on a pit blackboard tell driver "Ted" 
that car No. 5 is only 12 seconds ahead of him , dnd 
position of the board tells him to overtake it. Such 
codes must be simple, but in the pinches competing 
drivers should not be able to read the message. 

H erringbone grooving on piston walls (shown on 
the left) is a new wrinkle on engines for the 1947 
race. It is designed to retain oil longer than does 
the smooth-walled piston on the right. 

New Firestone tires with half-tread will be tried 
this year to even tire wear when rubber is scraped 
off on turns. The track is abrasive to begin with, 
but gets coated with so much rubber in the first . 
I 00 miles that tire wear decreases thereafter. 
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down for final inspection a few days before 
the race. Occasionally the reassembling isn't 
completed until the last frantic hours before 
the cars start the pacing lap. 

On race day, with a single car's mathe
matically possible winnings upward of $40,-
000, the master mechanic and his crew of 
three or four men have completed only the 
preliminaries of their job. Now the real work 
starts. 

Tips to the Tyros 

Master mechanics have given the inex
perienced eager beavers among the drivers 
their final instructions: 

"Don't get into traffic" -don't get into a 
swarm of cars. Only the older hands can 
take such chances. 

"Don't get in over your head" -don't get 
beyond a speed that you can control. 

"Watch your pit. We'll tell you if there's 
a chance to pick up the car ahead"-if 
there's a chance to overtake him. 

"Feather it on the turns" -ease off speed 
leaving the straightaway and take the turns 
with just enough throttle to get maximum 
performance on each lap. 

"Don't stand on it unless you're clear"
don't open up unless you have room to pass. 

"Above all, don't lose it" -don't lose con
trol of the car, particularly on the turns. 

Driver and master mechanic have set up 
a code for chalking messages on a hand-held 
blackboard that can be read as the car 
flashes by. Stop watches are calibrated. The 
pit must keep tabs on the relative positions 
of 10 or 12 cars in the elapsed-time vicinity 
of its own car. . 

The race is run from the pits. Once a 
driver has made a few laps and the cars are 
strung out around the saucer, he hasn't the 
foggiest notion what his relative position is. 
He has to depend on his chief mechanic for 
information. He is also beholden to his crew 
for fuel, water and repairs-but not for oil. 
He can't take on oil, once the race is under 
way. That rule was made to keep the track 
from getting sodden with oil from leaky 
engines. 

Lost Seconds Lose Races 

Governing the speed of its car is a split
second business for the pit. It is done on a 
basis of seconds gained or lost on laps. A 
gain or loss of one second on a lap can spell 
the difference between prize money and a 
total loss for a year's work. The pit must 
keep an eye on the lap prizes, too. Money 
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for the best speed for single laps aggrega_tes 
$20,000 or more. 

Typical of smart pit work was that in 1934 
when Wild Bill Cummings was 30 seconds 
behind Mauri Rose, with only 50 of the 200 
laps to go. Thirty seconds is a long time in 
an automobile race. 

At lap 160-25 miles later-Cummings, 
coached from his pit, had gained three sec
onds. At lap 17.0 he had gained 14 more 
to increase his rate of gain by 11/ 10 second 
a lap. In the next five laps he boosted his 
gain to 2 6/ 10 seconds a lap. At that point 
he picked up Rose, and his margin of victory 
was 27 seconds at an average speed of 
104.865 m. p. h. 

Shaw, who is the only man besides. Lou 
Meyer to win the race three times, almost 
lost second place in 1938 after he had it in 
the bag because of that lap-seconds-gain· 
bugaboo. The pit crew.of Chet Miller, cruis
ing behind him, sensed that Shaw's pit had 
gone to sleep and signaled its man for a 
speedup. Shaw, pounding along at a re
spectable 115-m. p. h. average, had no ink
ling of trouble until Miller had picked him 
up. It was too close to the finish for Shaw 
to make up the time. Then, suddenly, Miller 
had to refuel. Shaw, grinning, saluted both 
crews as he roared by. 

Henning Was Right 

Shaw almost got into trouble the following 
year because he didn't heed Cotton Hen
ning's admonitions. He made his first sched
uled refueling stop at lap 69. His next and 
last, Henning said, was to be at lap 140. On 
lap 107 a three-car smashup occurred and 
the yellow caution flag went up. When the 
racers are circling under a yellow flag be
cause of yvreckage, they must reduce speed 
and maintain their relative positions. Shaw 
thought this was a golden opportunity to 
refuel. He rolled to his pit on lap 127. 

Henning shook his head. "You'll never 
make it," he protested as the fuel, propelled 
through its hose by ·compressed air, gushed 
into the tank. "You'll run dry." 

'Til make it," replied Shaw confidently. 
On lap 191 his engine sputtered. He saw 

$20,000 in first-prize money dribbling 
through his fingers. But Henning, the fox, 
had installed a one-gallon auxiliary fuel tank 
before the race for just such a contingency. 
With it Shaw managed to make his pit. 

Ordinarily the refueling .stop would have 
taken 30 seconds. With the carburetors dry, 
it took a minute and a quarter to get Shaw 

Rapid-fire tire changing is made possible by the 
single wing nut and the hub serrations onto which 
the wheel slips. Screened scoop at right of finned 
brake drum supplies cooling air to the drum. 

A torsion bar replaces springs for racer's front 
wheels, each of which has independent drag links. 
Steering wheels have no play and are geared seven 
or eight to one; stock cars run about 12 to one. 

Duraluminum wheels weigh only 16 to 18 pounds 
without tires, about half as much as steel wheels. 
The 5112-inch-wide rim would support a 4,000-lb. car. 
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Rolph Hepburn 's 500-hp. cor, reportedly capable of 
250 m.p.h., set new records in trials for the 1946 
race and ran laps at better than 130 m.p.h. before 
it was forced out of the race. The all-time Speed
way trod record is 117.2 m.p.h., set by Floyd 
Roberts in 1938 in a car powered with a four-cylin
der Offe nha use r engine. Roberts was killed in 1939. 

Edward Stamper Mem orial Trophy for the winning 
car's nursemaid , established in 1946, was the first 
formal recogn ition of master mechanics' role. 
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rolling again. He promptly stood on it. His 
margin of victory was only one minute and 48 
seconds. Even so, that was a bit more com
fortable than his two-second victory in 1937. 

Bad Breaks and Good Ones 

Nobody, of course, can foresee the bad 
breaks, not even the smartest of the master 
mechanics. Cars collide. Drivers lose them 
on turns and smash into the concrete retain
ing wall. Etched on the Speedway's north 
turn are the broadside wheel marks of a 
racer, the calling card left by Mauri Rose's 
mount last year. Ralph Hepburn set a new 
one-lap record of 134.446 m.p.h. and a new 
four-lap record of 133.944 in his qualifying 
trials, only to have a broken crankshaft in 
the actual race. 

Then, of course, sometimes men make 
their own breaks. In the first revival of the 
500 since the war there was a severe short
age of good babbitt metal for bearings. The 
engines of the racers obviously were going 
to s~ffer as a result. But not Cotton Hen
ning's machine. 

"Lemme see," mused Henning. "Didn't I 
have some babbitt put away around here 
someplace before the war?" 

That's right, he did. 
Cotton Henning is more than a master 

mechanic. He is a symbol. With the wis
dom of 22 years at the Speedway, he stands 
for the men who win the races. 

From Mechanic to Owner 

Henning began coming to the Speedway 
back in 1921, and in the two-man-car days 
rode in the 500 as a mechanic. He has raced 
at the side of Peter DePaolo, Joe Thomas 
and Frank Elliott, all names in the Speedway 
firmament. He has nursed the mounts of 
AI Miller, Chet Miller, Russ Snowberger, 
George Connor, Meyer, Horn and Shaw and 
has produced four Speedway winners. This 
is an important year for Cotton Henning. 
Now he is the owner of a racer. He bought 
the Maserati that carried Shaw to victory on 
two successive years. But he is still his own 
master mechanic. 

"Once a mechanic," he says, "always a 
mechanic." 

It must be true. Last year a visitor at the 
Speedway the day before the race asked, 
"Who's the fellow in the business suit over 
there with his head under the hood of that 

?" racer 
"Oh, him?" was the noncommittal reply. 

"Man named Shaw. Wilbur Shaw." END 
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NEW IDEAS 
from the 

INVENTORS 

Camera Holds a Darkroom. 
For the convenience of photographers 
who have neither time nor space for a 
darkroom, Clifton V. Berry, of West 
Haven, Conn., has patented a small, 
snapshot-type camera that features its 
own built-in developing tap.k. Shown in 
the cutaway view at right, the tank is 
a separate unit mounted on the ftoor _of 
the camera and opening at its rear. 
After the roll of exposed :film has been 
removed from the top, the camera is 
turned lens downward. This puts the 
tank in an upright position, ready to 
receive the ftlm. Protected from the 
light by a sliding shield, the exposed 
film is then inserted in the tank. 

• 

Prefabs for Dogs. Not to 
be outdone by his master, Fido 
will enjoy the convenience of a 
prefabricated doghouse if an 
invention of John J. Latura, of 
Memphis, Tenn., is put into use. 
Shown in finished foz:m at right, 
it is constructed of six one-piece, 
prefabricated floor, roof and wall 
sections, easily a~sembled with 
few tools. Intetlocking metal 
joints in all of the parts, de
signed to slide together, prevent 
the wood from warping and 
make nails, screws or other fas
teners unnecessary. 

114 
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DEVELOPING 
TANK 

~ut Locks Itself on Bolt. 
Designed not to work loose, a nut in
vented by t he late Albert C. Lusher, 
of Waterbury, Conn., i~ composed of 
two identically threaded but slightly 
out-of-phase parts. The friction set 
up by the two parts, which press 
against the bolt's threads like two 
separate nuts forced together on a 
single bolt, ·is sufficient to prevent 
the nut from loosening. 

.... - . 

• 
• 
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Poeket Eye Ald. Foreign parti
cles are removed from the eye by a 
replaceable loop of. delicate hair in the 
instrument pictured at· right, patented 
by Clara ~drzejewski, of. Chicago, Ill. 
Looking like a fountain pen, it also has 
a container that releases eye lotion di
rectly into the eye when desired and 
an adjustable magnifying glass to help 
locate the foreign particles. 

MAGNIFYING 
GLASS . 

l. ---
I 

. 
LOOPED 
FILAMENT 

PLUNGER 

~·RESERVOUt 

FILLED WITH 
EYE LOTION 

m"'GNIFYING 
· GLASS SLIDES 

ON BARREL 

Wristband Cigarette Case. A cig
arette and match are made instantly avail
able in the wrist container for cigarettes 
shown at left. Invented. by William E. Celes
tin, of New York City, it is composed of two 
Ja,yers of individually sealed, waterproof cyl
indrical pockets mounted on an elastic wrist
band. Each of the pockets, Which may be 
opened one at a time by individual . tear 
strings protruding from the top, contains one 
cigarette and a match. The container can 
be made to hold up to 40 cigarettes . 

Wing Changes Its Camber. An 
airplane wing that can be adjusted in air
foil thic.kness to meet changing l.ift require
ments has been invented by Jacque Fresco, 
of Hollywood, Calif. A hubllke hydraulic 
jack unit, joining a number of ftexible. 
spars from points along the wing's edges, 
increases or decreases the space between the 
wing's surfaces, thus giving the pilot con
stant control over the wing's perf.ormance . 

. . . 
·. . .. 

/ 

, 
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HAT-SECTION <:::::: 
STRINGERS 

FLIGHT----
ENGINEER 

80M8AROIER ---: 

CO-PI LOT ---------

" 

PILOT 

RETRACTED 
NOSI WHEEL 

116 POPUlAR 
SCifNCE 

LEFT 
INaoARO 

ENGINE 

TINY TIM TAKES OFF, High above the vast Naval 
Ordnance Test Station at Inyokern, Calif., this 
Corsair fighter is being left behind by one of its 
12-ineh Tiny Tim rockets, fired a moment before. 

-

-
TRAILING EDGE OF WING CONTAINS 
'"ELEVONS~ LANDING AND TRIM 
FLAPS, AND RUDDERS 

; 

• 

RETRACTED LEFT MAIN 
LANDING GEAR WHEELS 

AIR INTAKI SUPPLIES AIR TO 
TURao5UPE~CHAitGER$ AND 
FOR ENGINI COOLING 

LI!FT 
OUTBOARD 

ENGINE 

I 
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HOUSI... COAXIAL SHAFTS OF 
COtiTitA-ROT'ATU .. PRONLLERS 

AUTOMATIC SLOT DOOR 
CLOSIS AT NIGH SPUDS, 
OPENS AT LOW TO GIVE 
BITTIR CONTROL 

VJ-21 MAKIS ITS lOW. With a 75-hp. engine 
atop its wing, the Volmer Aircraft Company's new 
three-place personal plane has a cruising speed of 
110 m.p.h. and a 500-mile range. Prototype has a 
single main wheel and small retractable wing 
wheels (one of which is visible in top photo), but 
production models will have fixed tricycle gear. 
Lower photo shows the designer, Volmer Jensen, 
entering cockpit of the 1,350-pound craft. 

LOOIUNG INTO till X .. ll. Northrop's engineers 
faced a complex proWem when it came to &towing 
a huge bomb load, a maA of operatlnt mecho,.; 
Isms and II men inslcle the Army's Flying Wing. 
The cutaway drawing at the left indicates how 
dlfRcult the iob wa1 and how the engineers 
tackled lt. Some of the crew positions ore Shown; 
other statioM, plus siHplng quarters, are ~110 In 
the center nacelle (PSt.A, Jan. '47, p. 95). · 

... t.. y . .,J, 117 
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Everybody has his own pet Idea of some gadget he 
would like to see In general use. What Is YOURS? 
Popular Science Monthly will pay five dollars for every , 
such suggestion that its editors decide to publish. Sug-
gestions cannot be acknowledged or returned. 

• 

Winding Bed £over•. Separate 
blankets that roll up at the foot of the bed 
would satisfy both husband and wife, 
thinks Frank Kelley, of Fairfield, Corm. 

• 

-AdJustable Steering Wheel. To 
make getting in and out of the driver's seat 
easier, M. Garson, of Brooklyn, w~ts a 
steering wheel that will bend out 9f the way. 

·• 

• 

• 

0 

eoo 100 

60C SOO ....-

see 
Cartoons by SYD LANDI 

Calorie _Calealator. A . device for 
counting the calories in a meal would inlillre 
a proper diet and also spare the ftgure_, says 
Mrs. T. M. Edwards, of San. Mateo, Calif .. . . 

I 

Keyle.•• Loeb for Car•. To avoid 
the nuis~ce 'Qf lost or forgotten keys, Jo
seph Marymont, of Elizabeth, N.J., suggestS 
combination . locks for the doors of cars. 

-

I 

' I 

Sha111poo Bottle. Soap
blinded ahampooers could drop Itt on the 

. ftoor without hunting for a place to put it, 
says Walter Bartlett, of West Creek, N. J. 

C.opynghred m< 'n..ll 
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3,000 M.'·"· 
(4,400 FT. Nit SIC.) 

ACENTURY ago, "a mile a minute" was 
just a phrase that meant high speed; 

few people could visualize exactly how fast 
it really was. Today, almost every driver 
knows what 60 m .p.h is like. We have "con
ceived" that speed. Perhaps in the near 
future we shall be able to con~eive 200 or 
300 m .p .h., but the speeds of stratospheric 
rockets will for a long time be nothing but 
figures. Two, three and four thousand m .p.h. 
are too fantastic to be grasped by most 

Shown below are maximum fuel-reaction speeds 
in a total vacuum. Note how fastest plane with re
ciprocating gas engine would be left far behind. 

Jet planes ore nearing the 900 f.p .s. pace of small
arms bullets. Jet rockets are much faster; presont 
ones could circle earth in less th n seven hou ri. 

--men's minds today. Look at the drawing 
above and see how a mere 3,000 m.p.h.- the 
average lower . speed for a coasting V-2 
rocket at its peak altitude-<!ompares with 
some with which we are more familiar .. 

All the speeds we know best are limited 
by atmospheric resistance; even the V -2 is 
retarded by air. Without air, speeds become 
almost unlimited, as shown in the diagram 
below, giving theoretical speeds for rockets 
and airplanes. The fastest- 17,000 feet 
per second-wo~ld be about 11,000 m .p .h. ! 

L-~~~~~~!AN~D~O~X~YG~E~N~J~n~~~----~==~====~~==~========~===============f====~=-~--~ 
I I 

L__j~G~~~~N~E~A~N~o~o~x~YG~E~N~Jn!_-===~~~~~~==========~~~===-~---~- =- = .. ~-= .. =-~~~·- ~-~- =- ~--~- ~~--· 1 
I I 
I I 
I I 

I GASOLINE AND AIR Jn 

GU~WDER Jfl 

-- FASTEST PlANE, USING GASOLINE AND AIR RECIPROCATING MOTOR 

THOUSANDS Of FT. ,_ SIC. (THIOIIfiCAl Ml.XIMUM 

MA y I 
I Q 41 19 
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The new Northrop Pioneer, first ' new tri
motor plane in many years, is o flying 
workhorse built for rugged frontiers with 
small fields and few repair shops. It tokes 
off in 700 feet with full 10,600-lb. useful 
load and needs o minimum of servicing. 
Range is I ,750 miles and top cruising 
speed, at I 0,000 feet, is 185 m.p.h. 

To simplify repairs, the. wing's leading ~dge 
is hinged in sections to expose color
coded wires, fuel lines and control cables. 

Fueling through right landing strut (at 
left) simplifies servicing. The fixed land
ing gear lowers speed but saves 400 lbs . 

• 

Bulky freight or 30 passengers eon be 
carried in the cabin shown below. Even 
36-foot ·pipe con be loaded through nose. 

• 
• 
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YOU'LL find these insignia on air liners 
all over the globe. Representing some 

of the outstanding foreign air carriers, 

their colorful symbols portray maps, birds 
and beasts, r eflect national pride and con
fidence in the air age. 

Mexico's eagle totes a map on 
the insignia of CMA-Com
pania Mexicono de Aviocion. 

The kangaroo is, of course, 
Australian- the device of 
Trans Australian Airlines. 

• 

Also. Down Under, Australian 
National Airways indicates its 
'operations area in red . 

Swissair has the familiar white 
on red of national flag, 

_ ... ,_ from the Middle Ages. ------

Norway, Sweden and Oenmorr 
shore Scandin~vion Airways 
Systems-hence, three shields. 

-

KLM-Royal Netherlands Air 
Lines- serves in Europe be
neath a blue crown. 

• 

• 

Iberian Airlines uses the colors 
of old Spain , plus a symbol of 
present Spanish government . 

• 

Called "The 'ISpringbok line," 
South African Airways natu
ra lly sports a flying springbok. 

I 

SA8£NA 

Sabena emphasizes the colors 
of the Belgian flag. Shield has 
star over a Belgian cross. 

Serving Dutch colonies and 
countries outside of Europe, 
KNILM is a branch of KLM. 

The winged sea horse. of Air • 
France fl ies over the North At
lantic and French possessions. 

With different lettering, this 
bird doubles for ABA, inside 
Sweden, and SILA, overseas. 

-
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1872: H.M.S. Oh:anenger, during oceanic ex
ploration, was first steamship to cross 
Antarctic Circle. Oleomargarine produced 
in France. 

1873: Remington built first practical type
writer .. Ammonia refrigeration begun. 

1874: Soundings made for first ~aciftc 
cable. DDT synthesized. 

1876: Bell inyented telephone. Edison built 
his first phonograph. 

1177: Presence of oxygen gas in sun .dis
covered. Electric welding introduced. 

1878: Edison invented a practical incan
descent lamp. Calculating machirte that 
solved ditferential ·equations invented. 

1879: Benz's two-cycle engine ·appeared and 
cathode rays were discovered. Lockyer, ac
complishing first transmutation of metals, 
obtained calcium from copper. . 

A erawl tr~ad installed on his son's bicyele tested 
the traction wheel patented by Henry Stith in 1880. 

1880: Pasteur presented serum theory. 
1881: Kelvin estimated size of atoms. 
1882: Koch discovered tubercle bacillus. 
1883: Antipyrine, first synthetic drug, de-

veloped. Rayon produced in England. 
1884: In ven tl on s : Mergenthaler linotype 

and smokeless powder. Waterman pen. 
1885: Color photography introduced. 
1886: Hertz created radio waves. Alternat

ing-eurrent system devised . 
1887: Testa invented split-phase induction· 

motor. Burroughs adding machine intro
duced. 

1888: First portable roll-film camera mar
keted. Dunlop's pneumatic tire patented. 

1890: First four-cylinder automobile con
structed in France. 

1891: Telephone line laid: London to Paris. 
1893: First Ford car built: Edison pro

duced motion-picture machine. 
1894: Lake constructed an even-keel sub

marine. . Argon and helium discovered. 
1895: Roentgen discovered X-rays. F:'irst 

Diesel engine built. Oxygen extracted 
from liquid ~ir. 

1896: Marconi established wireless commu-

~·- . .. 

The ~axim, invented about 1885, was the first true 
moehine gun. Firing and ejection were automatic. . . 

nication between England and France. 
Curtis steam turbine invented. 

1897: Electrons discovered by Th<?mso~. 
1898: Radium discovered. First sensitized 

photographic paper produced. 
.1899: Two faint satellites of Saturn dis

covered by photographic ·method. 
1900: First Zeppelin dew 17.8 m.p.h. Mun

roe reported "curious effects produced 
with explosive substances" that later 
made bazookas possible. 

1901: Adrenalin isolated from suprarenal 
gland. Theory of mutation in biology an
nounced, and research on proteins begun. 

1902: Continuous-wave system for radio 
transmission invented. · 

1903: Wright brothers made first' flight at 
Kitty Hawk. Cosmic rays discovered. 

1904: A . bulb detecting radio waves, fore
. runner of yacuum tube, invented. 
1905: Einstein announced theory of relativ

ity. Sperry gyroscope compass and sta
.bilizer invented. 

1906: First actual radio broadcast took 
place at Brant ~ock, Mass. 

1908: Novocain discovered. 
1909: Peary discovered North Pole. 
1910: Wireless message received in plane. 
1911: U . S. air-mail service started. Rogers 

fiew from New York to Pasadena in 82 
hours. Amundsen discovered South Pole. 

1912: Wilson ~oud chamber used for nu
clear-particle detection. 

1913: Iso.topes of elements discovered. 
• • 

1914: Commercial radiotelegraphy inaugu-
rated between San Francisco--Hawaii. 

1915: Fokker invented mechanism for firing 

:WQ• :'_}~ .. 7 ••• a I 

Glenn Curtiss arriving at New York, ~ay 29, 1910, 
on his flight from Albany that won $10,000 prize. 

CopynglltL'd material 
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a machine gun through plane propellers. 
1916: X-ray tube invented by Coolidge. 

·Stainless steel produced. 
1917: Supercharger for airplane engines in

vented by Moss. 
19f8: Sperry applied for patent on a gyro

scope robot plane. 
1-919: Alcock and Brown made first nonstop 

transatlantic flight. First parachute 
jump from a plane. 

1920: De Ia Cierva built the autogyro. Elec
tion-returns program marked first radio 
broadcasting of spoken words and music. 

"Hot Shot" robot plane of 1919 depended on tim
ing gears to fly it over target and drop bombs. 

1921: Using principle of interferometry, 
Michelson measured diameters of the 
stars Betelgeuse and Antares. 

1922: Using facsimile system, pictures were 
sent from London to New York via At
lantic cable. Insulin isolated for medic-
irial purposes. 

, 

1923: Synthetic rubber first obtained from 
butadiene. First nonstop transcontinental 
flight, New York to San Diego . 

. 1924: U . S. Air Service completed first 
around-the-world air tour (26,345 miles 
in 363 hours flying time) . 

1925: Black-and-white caricatures sent dur
ing television experiments in Washington. 

1926: Plasmochin, a synthetic drug more 
powerful than quinine, discovered. Byrd 
flew over North Pole. 

1927: Lindbergh made solo flight across the 
Atlantic. Michelson clocked the speed of 
light at 186,284 miles per second. 

1928: Penicillin discovered. Radio beacon 
invented. Geiger-Muller counter for ion
.ization developed. 

1929: Byrd accomplished first flight over 
South Pole. Zeppelin flew around world. 

1930: Nylon, Neoprene and high-octane gas
oline produced. Planet Pluto discovered. 

1931: First photos showing curvature of 
earth made. Radar put to first practical 
use. Cyclotron invented. 

1932: Neutron and positron (positive elec
tron) discovered. 

• 

. 

A chronology of signiftcant 
. . 

developments and discoveries 

during the last 7 5 years. 

• 

1934: Curie and Joliot created artificial 
radioactivity. 

1935: Therapeutic use· of sulfanilamide dis
covered. World's record balloon ascent of 
72,934 feet made. 

1936: Multiple telephone plugs attached to 
seats· enabled delegates to Third World 
Power Conference in Washington to hear 
speeches in any of official languages. 

1937: Whittle's first jet-propulsion engine 
operated successfully. 

1938: Uranium fission discovered. Tlle 
Queen Mary made record Atlantic cross
ing in three days, 20 hours, 42 minutes. 

1939: First controllable-pitch propeller in
stalled on Army P-36. DDT saved Swiss 
potato crop. 

1940: Sikorsky's helicopter made first suc
cessful flight. Omnidirectional radio bea
con for planes perfected. First permanent 
U. S. radar installation on battleship New. 
York tested in maneuvers. 

1941 : Electron microscope used success
fully after Pearl Harbor raid to locate 
metal splinters. 

1942: . First self-maintaining nuclear chain
reaction pile begun at Stagg Field, Chi
cago. First U. S. jet plane flown. Sea
search radar accounted for more than 
half of U-boats sunk aiter mid-1942. 

1943: Work begun on Oak Ridge and Han-

A wingless "cylinder" plane, driven by jets of air, 
was suggeded in the February 193-4 issue of PSM. 

ford atomic-bomb plants. Skip-bombing 
technique used successfully by Allies. 

1944: Nazis dropped winged bombs (V-1s) 
on England, followed by rockets (V-2s). 
Streptomycin identified. 

1945: Atomic bomb dropped on Hiroshima, 
August 6. A new star, the Eagle, 80,000 
times brighter than sun, discovered. 

1946: Atomic bombs dropped in Bikini tests. 
Radar signal sent to the moon and back. 
Artificially created snow fell on Massa
chusetts. END 
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SINCE that day many thousand years ago 
when some fussy cave dweller decided 

he wanted all his arrowheads the same 
size, man has been measuring things- and 
measuring them in nearly the same way. 
The slow improvement in tools and methods 
is illustrated above in Frank Gianascol' s 
sketch for a mural planned for the General 
Electric plant at West Lynn, Mass. 

The Stone Age armorer who made the 
first uniform arrowheads probably used a 
sample as his guide. But before long he 
changed to a marked stick. The marked 
stick is still the measure of length we use 
every day, although now that it is called a 
rule it is smoother and far more a ccurate. 

Even the butcher-shop scale that weighs 

124 
POPULAR 
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" your steak works on exactly the same prin-
ciple as the balance owned by a merchant 
in Biblical times. To measure volume, we 
still use a standardized container. 

Yet improvements did come. Astron
omers, unable t o pace off the height of the 
stars, invented about 150 B.C. the ast rolabe, 
forerunner of the mariner's sextant and 
the surveyor's t heodolite. The sextant and 
theodolite, themselves hundreds of years· 
old, remained unchanged and unchallenged 
in their fields until World War II produced 
Loran for navigation (PSM Feb. '46, p. 78) 
and tri-metrogon aerial mapping for sur
veying (PSM Jan. '44, p . 68) . 

Primitive man divided up his days into 
hours by burning a piece of rope having 
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equally spaced knots. Galileo's discovery of 
the pendulum in the 16th century made 
possible precise timekeepers about as ac
curate as could be built until the recent 
development of ·electrically controlled 
quartz-crystal clocks. Now· there are elec
tronic stop watches that time di1ferences of 
a billionth of a second! 

The biggest . advances in measureme.nt 
have ~orne in the past two centuries
partly because that period produ~ed a host 
of new things to measure and to measure 
with. The discovery of electricity resulted 
in voltmeters, ammeters and similar devices. 
It also gave us the electron, which inside 
a vacuum tube performs all kinds of 
measuring no rule or scale could .attempt. 

RY 
RE 

The rise of industry in the same era 
~ . . 
also called for improved measuring devices. 
Invention of the vernier caliper and the 
micrometer about 100 years ago made mass 
production of · interchangeable parts pos':" 
sible. Even then, mass production was 
generally limited. to individual plants, for 
micrometers varied in adjustment-plstons 

More than 50 measuring instruments
ancient and modern are depicted in the 
mural planned by 6eneral Electric (above). 
How many of them can you identity? Check 
with the lteyed drawing and antwer list on 
the next pqge to see how good you are. 

MAY 
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1 Sun and earth at the beginning of 
time. • • • 2 Primitive man telling thne 
by the shadow cost by o ·· roc~. • • • 
3 Early astronomical tnstr~ment.. • • • 
4 Stone Age men dlviding the time by 
means of burnh,g rope. Knots on rope 
indicate intervals of time. . • • ·1 Early 
sun dial, Egypt •••• 6 Early compass, 
Egypt. • • • 7 First scale for weighing 
solids •.•• 8 Cistern type of barometer, 
15th century·. • • • 9 Original thermom· 
eter, I Sth century. • • • 10 Chinese 
water clock. When small dish fills with 
water, causing it to sink, the watch-boy 
strikes a gong ••.• 11 Chinese burning· 
rope clock protected from the weQther. 
. . . 12 Later type of thermometer. 
Angel indicated temperature. · • . • 13 
Sun dial. • • . 14 First all-mechanical 
t:loc:k, 13th century. . ·. • 11 Chinese 
scale. . . • 16 First English yardstick. 
.. . . 17 Hourglass. • • • 18 Astrolabe, 
on early · version of the modern iextant. 
• • • 19 Early 19th century ·scale. • • . 
20 Henley's electro·scope ( 1772) for 
measuring electrical charge. . . . 21 
The Nuremberg Egg, the first · pocket 
watch; • . •. 22 Grandfather c:lock. • • . 
23 Railroad e"gine instruments. • • • 

made in one ·factory might not 'fit cylinders 
built somewhere else because they were 
measured with clltl'erent tools. 

C. E . Johansson solved this problem in 
1897 when he made sets of steel blocks 
that varied froin their specifted sizes by 
less than 2fl,OOO,OOO inch. Using "Jo" 
blocks to check the accuracy of gauges, 
many complicated machines are ,now as-

24 Professor Thomson and the first AC 
meter .••• 21 Thomas Edison and the 
first DC meter •••• 26 Surveyor's level. 
27 Barometer. • • • 28 Early English 
exposure meter ( 1901) •••• ~· Faraday 

· 9eneroting electricity from magnetism 
( 18)1 ) •••• 30 Modern photoelectric 
exposure meter. • • • 31 Home electric 
meter •••• 32 Modern marine compa~s. 
• • • 33 Pocket compass. • • • 34 Modern 
barometer and thtrmCJmeter •••• 31 
Aircraft horizon indicator.· •• · • 36 Sev· 
erol · industrial measuring instr~ments. 
. • • 37 Modern kitchen tlectrtc clock. 
• • • 38 Modern kitchen stove with time 
switch controls. • • • 39 Modern time 
switch lor domestic: use. • • • 40 Mod
ern thermometer •• • • 41 Measuring 
tope. • • • 42 Thermostat for heat con-

. trol. . • • 43 Automobile instruments. 
. . . 44 Slide rule. • • • 41 Micrometer. 
. . . 46 Protractor. • • • 47 Modern 
scale. ~ •• 48 Clock ••.• 49 Wrist watch. 
. . . 10 Tower clock. • • ·• 11 Radio. • • • 
12 Thermostat, electric clock and thtr· 
mometer. • • • 13 Cyclometer clock. • • • 
54 Old-type electric meter. • • • II 6os 
meter .••. 16 nme switch for industrial 
use .••• 17 Aircraft direction ' indicator. 

I 

sembled, without hand fitting, from parts 
made. in dozens · of scattered plants. · 

J 0 blocks are a big step ahead of the 
Stone Age mech$11ic's marked stick. But 
still the search for' greater accuracy con
tinues. Measurements are unlimited, ye&-"
.1f you're satisded with a millionth of an inch 
or a billionth of a second. The scientists . 
are not. END 

• 

Copyngilted matenal 

• 



• 

• 

• 

By HAL BORLAND 

• 

Its Growing Importance Brought About 
the Publication of Popular Science Monthly 

I N 1872, ~e ye~r Powlar Science M011thly 
was founded, Thomas Alva Edison and 

Alexander Graham BeU were 25 years old .. 
Edison had already improved the telegraph 
and was experimenting, in his Newark lab
oratory, with other uses for electricity. Bell 
was teaching phonetics for deaf pupils in 
Boston. Samuel F. B. Morse died that year, 
and in the first issue of. The Popular Science 
Monthly an editorial note said that '~his 
name and work will help to save our age 
from oblivion in the distant future." 

In England, James Clerk Maxwell, pro
fessor of experimental physics at Cam
bridge University, was completing his major 
work qn electricity and magnetism. Her
bert Spencer was · completing the second 
section of his system of fundamental philos
ophy, which brought order into the world of 
sci~ntUlc philosophy and .thought. Charles 
Darwin was a tired 63; 'Thomas Huxley, 47. 

In France, Louis Pasteur, who gave us 
serum immunity, was 50 years old and rant
ing vigorously at medical sup~rstitions. In 
Austria, Gregor Men~el was virtually un
known, though he had published his master 
study of heredity six years before. In 
Russia, Dmitri Mendeleyev, at 38, had pub
lished his statement of the Periodic Law 
governing chemical atoms two years before. 
In Germany, Julius Sachs, the botanist, was 
a 40-year-old fanatic trying to convince his 
elders that his observations three years 
before proved implicitly that plants ab
sor~d carbon dioxide and gave off oxygen 
both day and night-contradicting the ven
erable notion that at night the plants re-, . 
versed themselves and absorbed oxygen and 
gave otl carbon dioxide. In Italy, Guglielmo 
Marconi was not yet born. · 

Here in the United States, the first trans
continental railroad h~d been in use only 
three years. The country's population to
taled about 40,000,000, and New York City 
had a population of 1,500,000. Ulysses S. 
Grant w~s about to be elected to his second 

term as President. Europe was two weeki 
away from New York by fast steamship. 
A farmer living five miles out was an hour 
from toWn. Henry Ford was a pin~-year
old schoolboy in rural Michigan. 

A fermel)t was working. There was en-· 
· ergy and the spirit of inquiry and develop

ment. Men were . restless, both physically 
and mentally. ·Farmers were moving out 
toward the New West, and scientists were 
reaching into the unknown. . 

Many forays had been made into ft, and 
information had been brought back. Few
people had undertaken to organize this 

· scattered inf()rmation, however, and still 
fewer had pieced even related sections to-· 
gether into a usable whole. · But the urge 
was there. Prof. W. Kingdon Clifford, of 
University College, London, was saying in . 

Breech of Sharp's breech-loading riAe, the _ 
"Old Reliable" of 1870s. 
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Hand-drawn steam fire engine: 1876. 

Stereo-camera. 
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Graphoscope and stereoscope. 
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1872 : "The subject of science is the human 
-qniverse; that is to say, everything that is, 
or has been, or may be, related to man" . 
(PSM, Nov. '72, p. 94). 

The 19th century ~rought a rush of dis
covery. Dalton published t he first.~ table of 
atomic weights and founded the atomic 
theory. Prout theorized that all elements 
were built of the same ultimate material. 
Berzelius set forth the electrochemical 
theory. Oersted discovered magnetism, and 
Ampere related it to electricity; Faraday 
discovered electromagnetic induction - the 
foundation of the dynamo-and Daniell and 
Grove invented the electric battery. Cook, 
Wheatstone and Morse put electricity to 
work in t he telegraph. 

Liebig applied chemistry to physiology 
and agriculture. Helmholtz formulated the 
first law of thermodynamics. Simpson used 
chloroform as an anesthetic. Wallace and 
Darwin propounded the theory of evolution. 
Huggins photographed stellar spectra. Lis-

' ter revolut~onized hospital and surgical 
techniques by antisepsis. Stas made accu
rate atomic-weight measurements . 

In almost every :field of science we had 
new and swiftly increasing knowledge. We 
had developed a scientific method of inquiry 
and investigation. Pure science, the accu
mulation of factual knowledge and scien
tific speculation, was pretty well advanced. 
We were ready to put it to wide use. 

First of all, we had power. Man's :first 
source of power outside himself was in 
domesticated animals. Then he developed 
the water wheel, which was his ·major 
source of power until the 18th century, 
when steam was put to work pumping 
water from mines. Watt put steam pressure 
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behind the piston; and steam wrought the 
Industrial Revolution. It was still the prin
cipal source of power in 1872. The princt.:. 
pies of the electric generator were known, 
but it .was Thomas Edison who was to 
apply those principles efftciently and make 
ours an age of electric power. . 

Power made it pOssible for man to de
velop tools, machines that could do heavier 
work and more of it than could be done by 
hand. Basic machine tools were in use . 
before 1872-the lathe, the drill, the grinder, 
the milllng machine, the die press, arid the 
jig. And we had good steel in quantity. 
Bessemer in England and Kelly in America 
had invented in 1857 what is now known as 
the Bessemer process, and the Siemens 
brothers had invented the open-hearth 
method nine years later. We were begin
ning to make and use alloy steels. 

We had compact high-power steam en
gines in locomotives, and we had thousands 
of miles of railroads. The telegraph had 
been in use since 1844. Steamships plied 
the oceans. We had the basis of an excellent 
system of communication. We had the 
camera, the telescope, the microscope. 

Industrially, we had petroleum-but 
limited uses for it-illuminating gas, ma
chines for making lead pencils and screws 
and horseshoes, the typewriter, the sewing 
machine, the rock drill, the rotary printing 
press, the electroplating process, and the 
knowledge of how to vulcanize rubber. We 

\had the carbon arc lamp, and an inefficient 
electric locomotive had been built and run.( 

We had an industrial system and a mar
ket for its products, a swiftly increasing 
population, a rapidly expanding country, 
and new wealth from gold and silver min~s. 

PSM photos token by 
W. W. MORRIS at tlte 
Smithsonian lnsfifuHon 

• 

Printing telegraph apparatus: 1872. 

Edison tin-foil phonograph: 1878. 

• 
• 

Singer sewing machine • 
• 

Pioneer desk telephone set: 1877. 
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Edison dynamo: 1880. 

Copyngll!ed matenal 



"· 

., 
~ 

. 
' ' 

' 

J 
' 

• 

• . 

• 

• 

. . 

.. ' . . ( • • 
I ' 

• • • • • • • • I. • I • , I I • • .. 
• 

• 
•• 
' 

' ' . . 

880 • Daft electric fan: 1885. Farmer platinum-filament lamps: 1859. 
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from timber, from industry itself. The Civil 
War so recently ended ~d marked the 
turn from an essentially rural economy to 
an urban industrial economy, from slave 
labor in the fields . to paid labor in the fac
tories. Industry needed scien~e ·and all the : 
practical lolowledge science could muster. 
Science itself was ready to come out of the · 
cloisters and take its place in the· world. 

In 1872, we had reached that point in 
time and development when a reservoir of 
knowledge was ready to pour its stream 
over the spillway onto the water wheel of · 
practical application. 

From this point on it would be impossible 
ever again completely to separa,te pure 
science from_ applied science. Back of. ap
plied science always would stand pure 
science, the search for fundamental truth 
and the establishment of scientific princi
ples; but that truth and those principles 
would be interlocked henceforth. For man 
now had the most important tool of all
·the scientiftc approach to his problems. 
From here on he would ques~ion, investi-

t J ' .., ,.-, 

1
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gate, and base his answer on honest inquiry. 
Herbert Spencer was the philosopher

prophet of this new era. He saw, with more 
clarity than any other man writing at the 
time, the scope of science and the necessity 
of organizing scientific knowledge _and ap
plying it to all phases of life. He ]:mew and 
followed the ·work of the major scientists 
of the day. He had practical experience as 
an engineer and an economist. He had 
written a book oh education that laid the 
foundations for modern schooling. In the 
1860s he · beg~n the series of scientific
philosophical works that mark a turning 
point in science itself: Darwin challenged 
venerable ideas and o:tl'ered new ones. Spen
cer., ~tal'ting from Darwin's theories, inte
grated the sciences, pointed out the common 

• 
goal of all scientists, . ~d pioneered the 
modern scientific approach to lffe and its 
problems. More, he made scientific knowl
edge and the scientific method understand
able to the layman. 

Three volumes of Spencer's major work 
had been published by 1872. The· fourth 
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Beeston-Humber racing bicycle: 1886. 

• 

volume, "Principles of Sociology," was pu~
lished in America in The PopulGr Science 
Monthly. This publicity gave Spencer's 
philosophy of universal science tts 1lrst 
widespread public. It stirred bitter con
troversy, being Darwinian. But it brought 
science out of the musty laboratories. 

Rereading Spencer now is like reviewing 
well-known fundamentals, 80 0 completely 
have his ideas been accepted and woven 
into our basic knowledge. As recently as 
December 1946, James B. Conant restated 
one of Spencer's principles in his address 
to the American Association for the Ad
vancement of Science, when he said, "The 
test of a new idea is not only its success 1n 
correlating the then-known facts, but much 
more its success or failure in stimulating 
further experimentation or observation 
which in turn is 0 fruitful. This dynamic 
quality of science viewed not as a practical 
undertaking but as development of con
ceptual schemes seems to tne to be close 
to the heart of the best deftnltion (of 
science.) " END 

Edison chemical meter: 1882-85. 
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Duryea automobile: 1892 • 

Mergenthaler 
linotype: 18M. 
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Engraver's fixture, primttive 
shaded electric light. 
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This amphibious auto mode a beachhead on PSM's 
cover in March 191 b. Grown up into the famous 
DUKW-or Dud-it was used by the thousand in 
World Wa r II , as described in PSM for April 19+4. 
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This concept of the roadable plane goes back to 
the cover for March 1926. Southern Aircraft and 
the Fulton "Airph ibian" ore making it a reality
see PSM for April 19-46 and Febructry 19-47. 

This tremendous rivet squeezer was a good idea 
when it was shown on the cover for June 1920. In 
February 1947, PSM -'howed a hyd raul ic riveter 
that puts a 50-t on squee-ze on railroad cars. 

• 

ROCKiNG LANOUAP£ 
TRAINS F'LnA$ JIIIDOOIS .... 

P~61 

Learning to fly indoors may have seemed a c razy 
idea when PSM featured it on its More~ 1932 
cover. World War II saw Army and Navy fliers do 
just this-PSM for April 19+4 and October 1946. 
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When this appeared on the cover back in August 
1921, prefabs were really dream houses. The August 
19<46 issue gave the picture a quarter-century 
later- with houses delivered in one piece, as above. 

JUNE 

w 
1 0UN 0 6 0 MONTHLY ' "'J 

• 

• 

SEE 

The flying wing may be one of the newest things in 
aviation, but PSM readers got an advance look at 
it in June 1933. In May 1946, PSMers read about 
a fl ying wing that really fl ies-the Northrop. 

Radio fans and hams long dreamed of a really 
portable radio-as witness the cover of the June 
1924 issue. PSM told how to make a walkie
talkie for licensed operators in September 19<46. 

0 D 

Back in June 1937, somebody had a bright idea 
about using a ear on rails to launch aircraft. It 
took nearly I 0 years and a Vlorld war for the idea 
to develop-reported by PSM in November 19<46. 
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JAMES CLERK MAXWELL 
(1831-1879), British 
physicist, performed his 
greatest work in the 
field of electricity. An 
article en ti t1 e d "The 
Theory of Molecules" 
appeared in the June 
18.7 4 issue, when he 
was at the height of his 
career. It was about 
this time that he ex

pounded the law of distribution of veloc
ities of the molecule. He also made 
valuable studies of color perception. 

. 
LOUIS PASTEUR ( 1822-
1895) , French chemist, 
is best kno~ for the 
development of a cura
tive and preventive 
treatment of hydropho
bia, a subject treated 
in the July 1884 issue 
of PSM. He developed 
an anthrax serum, and 
his experiments with 
fermentation not only 
led to the pasteuriza

tion of milk, but helped pave ~he way for 
Lord Lister's use of carbolic acid to 
exclude atmospheric germs. 

SAMUEL P. LANGLEY ( 1834-
1906) first demonstrat
ed the practicability of 
mechanical tlight. In 
187 4 and 1885, articles 
by him dealing with 
another subject, in
frared rays from the 
sun , appeared in PSM. 
His experiments with 
an "aerodrome" in 1903 
failed, leaving the honor 

' of the first powered 
airplane tlight to the Wright brothers, 
but eight years after his death the 
Langley machine was tlown. 

134 
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T. H. HUXLEY (1825-1895), 
although he never fully 
accepted the Darwinian 
principle of the modifi
cation of species, was 
a staunch supporter of 
Charles Darwin in the · 
controversy that fol
lowed publication of 
"The Origin of Spe
cies." Among his con
tributions to PSM was 
an article "What Are Species?" in Aug
ust 1876. He made many contributions 
in the fields of biology and medicine . 

ALEXANDER GRAHAM BELL 
(1847-1922) was born 
in Scotland. In 1872 he 
settled in Boston, where 
he opened a school for 
training teachers of the 
deaf. In 1876 he dem
onstrated an apparatus 
that was the prototype 
of the modern tele
phone. His ~SM con
tributions in ' 1880-81 
dealt with the produc
tion of sound by light and radiant 
energy. His later scientific e:fl'orts in
cluded studies of mechanical flight. 

HUDSON MAXIM (1853· 
1927), American in
ventor and experi
menter with explosives. 
Curiously · enough, he ~ 
wrote an article in the 

• October 1918 issue of 
PSM describing a ship 
he had invented that 
would be immune to ex
plosives. He developed 
the first smokeless pow
der used by the U. S. 
Among his other inventions was "maxi
mite," a high explosive enabling torpe
does to pierce armor before exploding. 



THOMAS ALVA EDISON 
(1847-1931), American 
inventor w ho became 
one of the best custom
ers of the t1. S. Patent 
Office, taking· out more 
than 1,000 patents. In 
a PSM article in May 
1 922, he expressed 
doubt about freeing 

atomic energy. "I j'Ost can't see that 
yet," he said. "Nevertheless, some fellow 
may come along tomorrow and do it." 

HERBERT HOOVER (1874-
), 31st pr esident of 

the United States, was 
originally a mining 
engineer and technical 
expert, but .after World 
War I he devoted his 
efforts to a career in 
public life. As Secre
~ary of Commerce, he 
predicted in an article 
written for PSM in 

. July 1922 that speech, 
not music, would eventually become one 
of the m ost popular features of radio 
broadcasting. 

CHARLES STEINMETZ ( 1865-
1923 ) , the German-born 
electrical genius, was 
associated wit h t he 
General Electric Com
pany during most of 
his life in this country. 
He considered his three 
greatest scientific con
tributions to be: inves
tigations of magnetism, 
alternating current and 
lightning. It was on the 

last of these that he wrote for PSM in 
1922; his article dealt particularly with 
lightning's effect on radio reception. 

NlKOLA TESLA (1856-1943 ), 
American inventor born 
in Yugoslavia. Special
izing in electricity, he 
wrote an article for the 

• 
50th anniversary issue 
of PSM (May 1922) 
forecasting the future 
of wireless. communica
tion. "It will soon be 
possible," he wrote, "to 
see as well as hear by 
means of e 1 e c t ri c i t y. 

'Television ' will be employed a:s gen
erally as telephoning." Tesla achieved 
many major electrical advances. 

LUTHER BURBANK ( 1849-
1926) conducted aun
dreds of thousands of 
experiments with all 
kinds of plants, produc
in .,) a series of "new 
c·reations." In the April 
1923 issue of PSM, he 
compared his work to 
improving "human 
plants." "In the development of plant 
life," he wrote, "lies a g rea t , if not the 

• 
greatest, object lesson for human beings." 

HENRY FORD ( 1863- ) I 
father of the light, low
priced car and t he as
sembly line that made 
it possible, turned out 
his first Model T in 
1908. Although it took 
seven years to produce 
the first million cars, 
by 1926 his company 
was making two mil
lion cars a year. In an 
article for the July 1922 
issue of PSM, Ford discussed one of his 
favorite subjects: agricultural-industrial 
communities. 

OTHER CONTRIBUTORS 
TO POPULAR . SCIENCE 
Among the other noted men who 

wrote for PSM during the past 75 
years are: 

Herbert Spencer , Charles Darwin, 
Charles F . Kettering, 

Admiral R ichard Byrd, 
"Eddie" Rickenbacker, 
Vilhjalmur Stefansson, 

William Beebe, Camille Flammarion, 
J ohn W. Draper, Norman Lockyer , 

Simon Newcomb, Henry George, 
J ohn Tyndall, J ohn Lubbock, 

James G. Frazer , William Huggins, 
· William Gla dstone, John Dewey, 

John Burroughs, William James, 
William Thomson, Frank Chapman, 
Thorste~n Veblen, Fridtjof Nansen , 
Cesare Lombroso, F linders P etrie, 
Havelock Ellis, Edward Pickering, 

Alfred Russell Wallace, 
• 

Percival Lowell, Simon Lake, 
Gen. "Billy" Mitchell, Glenn Curtiss, 

William Jennings Bryan, 
and William Coolidge. 

• 

• 
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He lounded Popular Science Monthly to 'bring science to tlae American people. 

Bg .Boger Burlinga111e 

I N THE winter of 1842, a young man of 
twenty-one walked dangerously in New 

York City. Others crossed the streets 
thoughtlessly enough through the slow, 
horse-drawn t~affic, and were not greatly 
disturbed if they lost their way on a street 
ending in a river. But to Edward Livingston 
Youmans, even in the bright New York 
noon, every step was perilous for he moved 
in perpetual twilight. He could see dark 
objects dimly; he was aware of reflections 
of sharp light, and his senses of touch, hear
ing and smell were keen. But for all nor
mal purposes he W<1S blind. 

He strayed from his course this day and 
his combined senses told him he had come to 
the waterfront. As he felt his way along it, 
he heard a splash and a cry for help. In
stantly, Youmans groped about until his 
hand met a chain that was fastened to a 
wharf post. Gripping it, he lowered him
self into the icy water and held up the 
drowning man until help came. 

The exposure sent him to the hospital. 
V\7hen he began to recover, he found that 
the shock had robbed him even o.f the twi
light; he was totally blind. 

This incident-almost incredible as we 
first meet it in John Fiske's biography of 
Youmans- fits plausibly into the complete 

. 

picture of an almost incredible man. For 
Youmans' whole story is one of courage in 
the dark-not the daxkness obscuring his 
eyes, but the darkness of ignorance, super
stition, h·aditional prejud it: . . He was the 
missionary of science in the world to which 
he was born. 

It is difficult now to reconstruct that 
world. A stone's throw from New York 
State's Route 50, where a stream of fast
moving cars runs today between Schenec
tady and Saratoga Springs, Vincent You
mans had a wagon shop. It was a center of 
news, gossip, political and religious debate 
in the 1830s. To it the outlying farmers 
brought their slow wagons with wheels and 
a:xles distorted by the rutted roads, and 
talked to the accompaniment of a hammer 
ringing on the anvil. 

A Youthful lmlividualist 

Edward, a normal child with an excep
tionally strong physique, was something of 
a phenomenon in this community. He re
belled against the crude discipline of par
rot-memory in school. He took the side of a 
pastor ostracized in the village because he 
had voted in a state election. He listened 
eagerly to the talk of a "free thinker" who 
was sinful enough to doubt the story of 
Genesis. At 10 he attached himself to a 
school outside the town because the teacher, 
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"Unc1e Good," taught as Socrates had 
taught regarding the human mind: as You
mans later put it, not as "a tank to be 
filled," but rather "an organism to be quick
ened." His curious, independent mind 
seized on chemistry, "natural philosophy," 
the persistent "why" of common things. He 
read in every spare moment, carried his 
books with him about the farm. At night 
he fought sleep, reading and writing notes 
and comments on what he read. 

Candlelight Study Ruined His Eyes 
; 

This incessant study held other dangers 
' than the theological ones his Calvinistic 
I 
~ mother feared. In the long winter evenings 
· light on the faim came from the fire or from 

a dim candle. He kept at his books. in spite 
of eyestrain. At 14 his whole life was a vio
lent conflict between this and what Herbert 
Spencer later called his "work-drunkenness." 
At 17, still trying to ignore his suffering, he 
entered Galway Academy, paying his way 
by teaching on the side. In six weeks he 
broke down, was treated with caustics and 
calomel by an ignorant doctor-and lost, 
forever, the sight of one eye. 

Youmans' spirit met his blindness with
out despair. It introduced important fac
tors into his life. One w<,s a capacity for 
reflection, an important balance to his im
pulsiveness. Another was the help of his 
sister Eliza. She was an able critic and 
analyst, a tireless worker. In the weeks fol
lowing his disastrous treatment, she read 
aloud to him. Among other things she read, 
secretly, a book Edward told her it was not 
prudent to leave "lying about the house." 
The book was V estiges of Creation-so he
retical that the author dared not sign it. 
Full of errors and half-truths, as Youmans 
later knew, it was his curtain-raiser to the 
drama of evolution that absorbed his life. 

For 10 years the case of his eyes seemed 
hopeless. He went to New York, went from 
one oculist to another, steadily draining the 
small family funds. In these years there 
were periods of "twilight" -times even when 
he could read and write-and stretches of 
complete darkness. A Doctor Elliott kept 
up his morale by his confidence in an even
tual cure. Meanwhile, he Jived in cheap 
boarding houses, attached himself to a group 
of other blind men, charmed them by his 
talk, his humor, his astonishing knowledge. 
He paid his way by composing advertise
ments for a druggist, supervising men work
ing on Dr. Elliott's home, teaching a mem-
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ory course. He invented a device to guide 
his hand in writing; some of the work he 
did with its aid, he sold. 

Twice when he had a book \l'eady for 
publication, a book by another author ap
peared with almqst precisely t11e same scope 
and content. It was like finding that one's 
inventions had been patented only yester
day by someone else-a common occurrence 
in a time when all the best minds were grop
ing in the same direction. 

It was not an improvement in his eyes 
that brought Youmans success; it was suc
cess that brought the eyesight. That, any
way, was the doctor's belief, and in the 
light of modern "somatic" medicine this is 
understandable. 

The thing that brought him money and 
fame was a chemical chart. Eliza had helped 
him construct it. His old distaste for crude 
teaching had inspired it. He wanted, too, to 
fill the gap left in schools by lack of lab
oratory equipment. The chart, five feet 
long and four wide, contahied_ some thou
sand diagrams in 16 colors. The common 
elements were represented by variously 
sized and tinted squares; lines from them 
joined in graphic representations of com
pounds. It rolled like a map and, when 
hung on the wall, was visible to a large 
class. This graphic method with charts, dia
grams, pictures, was basic in all Youmans' 
thinking ''So," as he told Eliza, "that the 
whole could be learned in the quickest pos
sible way and without reference to text, 
which loses time." 

Linking Chemistry to Life 

With his energy renewed, he followed the 
chart with the Class-Book . of Chemistry. 
Contrary to the pattern of current educa
tion, with emphasis on disciplinary du1lness, 
it made the subject interesting, connected it 
with the common experiences of life. Its in
troduction committed the heresy of suggest
ing that the study of nature is congenial to 
the young mind · and "one of the purest 
sources of pleasure." F iske speaks of the 
Class-Book as Youmans' germinal book "Its 
reception showed him his strength and his 
true field. Thenceforth his career was that 
of breaking the bread of science to the mul
titude." 

Its quick success ended the darker phase 
of· Youmans' life. It had been a bootstrap
lifting phase, a lonely fight against the threat 
of total moral annihilation, but it had taught 
him a great deal. He had felt the ignorance 
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of science in hard impact upon his own 
body. He had been thrown constantly with 
people such as the blind men at the board
ing house, to whom he had explained what 
he knew in the simplest, universal terms. 
He had learned to be tolerant of prejudice 
- not to hurt people and thus close their 
minds against him. His earliest environ
ment had showed him the breadth of the 
gap between Calvinism and evolution. This 
was why he so often approached the popu
lar teaching of science in religious terms. In 
combination, these things made Youmans 
a great teacher of the people. 

Science Remote /rom People 

Science in the mid-century was a snob
bish business. Important English physicists, 
including Newton, Davy and F araday, had 
told their achievements only to the Royal 
Society. Scientists generally distrusted the 
masses (partly because of religious opposi
tion) and liked to protect the aristocracy of 
their studies from vulgarization. , 

In England, Herbert Spencer was work
ing in this rarefied atmosphere when his ex
traordinai·y theory of evolution first came to 
Edward Youmans' attention. To Spencer, 
not only had physical life evolved , but so 
had all the sciences, all knowledge, human 
society-all according to a similar scheme. 
From the simple nebular, homogeneous state 
(as astronomers imagine the once-gaseous 
earth) into diverse, compact and complex 
entihes, everything had moved and was con
tinuously and forever moving. So, too, the 
human studies of philosophy, psychology, 
biology and sociology, had evolved out of 
vague and simple forms. A certain realm 
was forever unknowable; on First Causes, 
for instance, Spencer thought we must all 
remain agnostics. 

When Youmans came upon a review of 
one of Spencer~s books in an obscure Lon
don periodical, he saw the immense possi
bilities such a scheme held for popular edu
cation. H ere, for example, was something 
which need not conflict with true religion. 
Did we not all confess the unknowableness 
of God? Then, in a scheme which corre
lated all the forces, physical, psychological, 
social- each dependent on some other-he 
saw a break in the deadly categorical plan 
of current education in which mathematics, 
physics, chemistry, economics, ethics, gov
ernment and political economy were taught 
as separa~e matters hanging in the air, so 
to speak, as if they bore no relation to one 

another. But all this integration of physical 
and social science, which modern students 
take in their stride, was locked up in a little 
circle of English scholars . How to unlock 
it, how to spread it broadcast among the 
American people? The question, from that 
moment, obsessed Edward Youmans. 

First he got Spencer's published books 
from England. The new principle stood 
out; it must be introduced to Americans and 
made a permanent part of American educa
tion. Th~ books must be published here. 

He wrote Herbert Spencer, a bold thing 
for any "Yankee" (as he called himself in 
the letter) to do in those days. Spencer re
J)lied with the cordiality of a man who in
tuitively recognizes a kindred , sympathetic 
mind. The books were published by sub
scription, Youmans doing much of the ad
vance salesmanship. 

Youmans' eyesight was partially restored, 
the "chart" spread his reputation, and in 
the meantime he had also begun lecturing. 
Traveling in the winter from one small town 
to another in the primitive train's of the day, 
driving through blizzards in sleighs, he went 
as far west as Minnesota. His lectures on 
"The Masquerade of the Elements," the 
''Chemistry of- the Sunbeam," "Ancient Phil
osophy," "Modem Science," and the "New 
Philosophy of Forces" were packed with 
illustrations from everyday experience. 

While blind, Youmans devised this "writing machine." 
Roller separated lines; bar guided the pencil. 

. 

Youmans got $50, occasionally $75 an eve
njng, but paid his own expenses. One wild 
night he talked after the lecture to a young 
man who had driven 10 miles to get there. 
Youmans "commiserated his folly" in brav
ing the storm. 

"I would not," said the boy, "take $500 
for what I have learned th is night." 

We may imagine the audiences, the young 
absorbed faces, out in the new country 
hearing for the first time of the world of 
science beyond the horizon- remembering, 
as we must, that these people grew into the 
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generation that transformed the nation and 
brought it through science to industrial 
leadership. Lost in excitement, Youmans 
sometimes fell off the platform, made im
mense gestures, his voice rising to great vol
ume-"a combination," Fiske called it, "of ex
plosive animal spirits and eagerness with 
perfect grace and gentleness." 

Sometimes a pastor would deliberately 
call a church meeting at the precise time 

Charles Darwin upset concepts of man's origin, fo
cused public attention on science as PSM was born. 

of the lecture and angrily harangue his con
gregation about the "sin" of those who "pre
ferred science to Christ." When, after You
mans had met Spencer,. he introduced the 
"horrors" of evolution that (even before 
Darwin) suggested man's kinship with the 
monkeys and the "survival of the fittest," the 
fight grew hotter and the press joined the · 
clergy. Youmans met this conflict in the 
end by his insistence on Spencer's own be
lief that religion and evolution were recon
cilable and by the persuasive argument that 
evolution was quite as beautiful a manifes
tation of Divine Will as the story of Adam 
and Eve. 

Eventually, the lecturing told on his 
health. Every severe cold, every moment 
of exhaustion threatened his eyes. So he 
turned at last to the quieter pursuits of e<:{i-
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torial and literary work. Even these were 
strenuous enough. Trips to Europe, and long 
office hours, laid .a tax on his strength that 
only the fire' of his zeal could combat. 

In these pursuits Edward Youmans was 
pre-eminent as an editor. He had written 
several books, to be sure, and many articles. 
Perhaps the most popular of all was the 
Handbook of Household Science. This was 
not a collection of recipes and practical 
hints, but a revelation of the scientific facts 
behind ventilation, heating, sanitation, 
cleaning, artificial light, food. It expressed 
convictions that the farm and home of his 
childhood had bred in him. 

Aid /or Spencer 

The Spencer books that he edited moved 
slowly. Once, when Spencer becap1e dis
couraged to the point ·of announcing that 
he could not go on with fiis life's work, You
mans got up a subscription among Spen
cer's American disciples and took to Eng
land a fund of $7,000 in securities, together 
with a Waltham watch, as a token of their 
admiration. It was a delicate mission. Spen
cer was sensitive to such approaches; he had 
already declined an offer by John Stuart 
Mill to finance his projects. Youmans ex
plained the securities as a fund that would 
lie idle unless Spencer used it, and so per
suadeq him. But when American papers 
played this up as a national gesture, You
mans answered the editorials, saying that 
science was international, that the subscrib
ers were individuals and should not be 
tagged as an "American" group. With the 
revival resulting from Youmans' efforts, . 
Spencer's works moved into a sale of more 
than 130,000 copies. 

The two enduring monuments to You
mans' editorial career were the I nternation
al Scientific Series of books and Popular 
Science Monthly. The Series began in that 
era of literary piracy, before the Interna
tion:al Copyright Act, when anyone was le
gally free to bring out an American edition 
of a foreign book without paying a cent of 
royalty to its author. Youmans attacked the 
ethics of this widespread practice, and royal
ties were scrupulously paid. Thus he was 
able to break down much of the general 
overseas distrust of American publishers. 
He arranged for volumes by Tyndall, Hux
ley, Darwin, Liebig, Helmholtz and many 
others to be published simultaneously in 
America, England, France and Germany. 
During Youmans' life, 57 volumes of the 
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Herbert Spencer . .might well be 
called the co-founder of Popular 
Science Monthly; indeed, in 1908 the 
editor of PSM r~fened to the maga
zine as "one of the by-products of his 
(Spencer's) genius.~' 

The first part of Spencer's series 
on "The Study of Sociology" opened 
PSM's first issue, in May, 1872. You
mans' reaction is recounted in Spen
cer's autobiography, which quotes 
this letter from the founder of PSM: 

"A thousand thanks for your fa
vour of March 13th, with article on 
'Study of Sociology' enclosed . . . 
You did wisely in sending it, and I 
decided upon our course in 10 min
utes after getting it. I determined to 
have a monthly at once and in time 
to open with this article ... We have 
started a monthly of 128 pages . . . 
I am utterly glad· that things have 
taken the course they have. I have · 
wanted a medium of speech that I 
can control, and now I shall have it." 

International Scientific Series were pub
lished. Under his direction, they were all 
as popular presentations as their scientist 
authors could contrive. 

A magazine had long been one of You
mans' dominant ambitions. For a time he 
worked as scientific editor of Appleton's 
Journal, a weekly with general circulation. 
It would not do. Subscribers objected to 
scientific articles in a paper they bought for 
literature and art. Youmans saw that he 
must attract a special public .and work 
through it to the general reader. He per
suaded the Appletons to publish Popular 
Science Monthly. "The work of creating 
science," he wrote in the first issue, "has 
been organized for centu~ies . . . The work 
of diffusing science . . . is clearly the next 
great task of civilization., 

:-. PSM Fought Prejudice and Won 

'Ihe. magazin~: .. ~ ·~hich opened with a 
Spencer article, . ~~t. the angry· prejudice · of 
the time: Its publishers were branded in 
the press as «infidels." Letters:· poured in 
from readers who confused agnosticism with 

• 

• 

• 

militant atheism. Yet the little paper con
tinued. The increase in its circulation in 
three-quarters of a century from 12,000 to 
more than a million is evidence of the dis
tance of Youmans' thought ahead of his own 
time. · 

Three Generatiqns Ahead 

And this is. the overwhelming sense that I 
comes from the review of his life. Youmans' 
mind moved on a level that was some three 
generations away. His concept of the "uni
versality" of. science belongs in today' s labo
ratories. His ideas of the social sciences are 
incorporated in modern lomiversity study. 
His rebellion against "m~ntal discipline" as 
an end in itself in secondary education is 
the basis of the progressive school. He an
ticipated international copyright by many 
vears. But most vital of all to the American 
• 

people, he made science democratic. 
"Among professed worshipers of human

ity" wrote Spencer in his autobiography, "I 
have not yet heard of one· whose sacrifices 
on behalf of humanity will bear comparison 
with these of my friend." END 
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This is where Genius labored when PSM was young. 

t 
I • 

Henry Ford reconstructed the Menlo Park labora
tory, the exterior of which is shown above. At 
the 1929 dedication Edison called it o true replica 
of the original he built in New Jersey in 1876. 

The battery of smoking kerosene lamps at right pro-· 
duced the carbon for the Edison carbon-button· tele
phone transmitter, which mode the Bell telephone a 
practical success. Today, this transmitter is used 
almost unchanged, along with the Bell receiver. 
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PSM photos by HUBERT LUCKETT 

Thomas Edison's historic Menlo Pork workshop has 
been reconstructed as part of the Edison Institute at 
Dearborn, Mich. Second floor interior, above, has 
original equipment with which Edison carried out 
experiments. Shelves are filled with every conceiv
able substance, from horsehair to precious metals, 
including bound volumes of PSM. 
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The stock ticker at right was Edison 's 
third invention. With all its original 
ports, it still works as smoothly as when 
the inventor applied for his potent in 
1869. The crude and undependable 
stock tickers then in use were soon re
placed by the new machine, and money 
f rom the sole of stock-ticker inventions 
enabled Edison to open his own labora
tory. At one time the inventor himself 
kept the tickers working. 

This bell jar and hand-operated vacuum 
pump were used by Edison during his 
early search for a suitable material for 
an incandescent light filament. It took 
thousands of experiments before he hit 
on a successful carbon filament. Al
though Edison did not invent the incan
descent lamp, his high-resistance carbon 
filament, all-gloss fused-sealed cham
ber, high vacuum, and .sealed platinum 
lead-in wires combined to provide the 
world with a practical and efficient 
e lectrical lighting system. 

. 
\ 

The Edison Electric Pen, shown at left, 
was a forerunne r of the mimeograph. 
The inventor first manufactured it at 
Menlo Pork. The pen is powered by a 
small electric motor that draws cu rrent 
from the wet-battery cells at the left of 
the picture. The stencil m9de with the 
pen is placed in the frame at rig ht and 
ink forced through the perforations with 
a roller, making copies. Popular in big 
business offices, more than 60,000 of 
the pens were once in use. 

Ed ison devised the Motograph Telephone 
Receiver, left, to get around pategts on 
the Bell magnetic type. The transmit
ting current is fed into a revolving chalk 
drum. Th is pushes against a spring with 
pressure varying according to the in
tensity of the current. The spring acti
vates a sound-producing diaphragm. 
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The mysterious Hilsch tube in its original form as developed in Germany is about 20 inches long. 

em on omes e 
T HE world lifted an eyebrow in the 

1870s when James Clerk Maxwell, emi
nt:nt British scientist, suggested the possi
bility of hot and cold running air from the 
same faucet. It took three-quarters of a 
century and an obscure German physicist to 
turn r..-taxwell's idea into reality. Success, 
howeYer, has bred a minor laboratory tem
pest over exactly what has been wrought 
and for what it can be used. 

.r..Iaxwell's hint followed his development 
of "Maxwell's Law," which proved that the 

· molecules in gases follow a pattern of ar
rangement and action. Some circulate at 
considerable speed and are hot; others re
main relath·elv static and cold. Maxwell 

• 

suggested that if they could be separated, 
an unusually simple method of producing 
hot and cold air simultaneously would be 
available. Facetiously, he recommended 
stationing ··an intelligent demon" at a trap 
door to route the molecules along their 
proper paths. 

Considerable comment was evoked. The 
editor of Popular Science Monthly, in the 
issue for July 1879, somewhat ponderously 

commented: "This looks to us like a some
what ridiculous way of evading the real 
difficulties in the explanation of molecular 
motions and their effects. . .. \Vhen men 
like Maxwell lend their sanction to such a 
crude hypothetical fancy as that of little 
devils knocking and kicking the atoms this 
way and that, in order to explain the ob
served changes of natural phenomena, we 
mav well ask, '\Vhat next?' " 

• 

The editor would hm·e had a 65-year 
wait for his answer. It came when the Navy 
sent Dr. Robert Milton, a physicist, to Ger-

AIR JET 
FOLLOWS METAL 
CONVOLUTION 
TO FORM 
HIGH-SPEED 
VORTEX OR 
WHIRL 

HOT AIR LEAVES CIRCUMFERENCE OF ____ __ 

HOT-AJR PIPE 
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l'n operation, hot air flows through the long left arm of the tube, cold air through the short right arm. 

many to investigate a report that the 
Germans possessed radically new equipment 
for cooling gases to within a few d egrees of 
absolute zero. Dr. Milton set out prepared 
to bring back at least a ton of equipment to 
the United States. He found what he was 

• 

looking for in a t~ny laboratory in Erlangen. 
It was a tube about 20 inches long, less than 
half an ·inch in diameter and a few ounces 
in weight! Dr. Milton brought it home. 

The tube, it was learned , had been per
fected by Rudolph Hilsch , a bush-league 
German low-temperature physicist. Hilsch, 
who was integrated into the Nazi war effort, 
credits an unidentified F renchman with dis
covery of the principle. 

Here the muddle begins. Scientists them
selves . cannot agree on just how the tube 
works. · Thousands of words seeking to re-

COLD AIR LEAVES 
CENTER OF 
VORTEX THROUGH 
SMALL HOLE 

COLD-AIR 
PI 

· duce the mystery to formulas have been 
printed, along with detailed drawings of the 
tube. These are simple enough : The tube 
is divided into two arms of unequal length 
and width by a perpendicular, off-center jet . 

There is a certain amount of agreement, 
however, on the tube's principle. William 
J. Taylor, of the National Bureau of Stand
ards, offers this general explanation : Com
pressed air entering the jet, passes thmugh 
a nozzle, speeding up and losing heat- the 
gain in velocity energy being made at the 
expense of the lost heat energy. 

This fast , cold air is then slowed up by the 
spiral core of the tube. Some molecules 
drop toward the center. Instead of heating 
up as they lose speed, however, they pass 
along some of their energy to their next 
outer neighbor, and remain cool. 

An additional cooling effect comes from 
the centrifugal force of the whirlpool itself. 
This force throws air molecules out to the 
edge of th'e spiral so that there are fewer 
molecules-and therefore lower press~re-in 
the inner layers than in the outer ones. 
When air moves from the high-pressw·e 
outer layers to the low-pressure inner layers, 
it naturally cools. · 

The result is a core of cold air at the 
center of the whirlpool and a border qf hot 
air at the periphery. The shorter, smaller-

Cross section of the t ube, below, shows how the 
air jet enters through hole, bottom center, and is 
spiraled by the shape of the t ube. Drawing at left 
illustrates the tube's essentially simple co nstruction. 
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bore arm of the tube communicates only 
with the center of the whirlpool and there
fore draws off the cold air. The longer, 
larger-bore arm draws off the rest of the air 
-the hot molecules left at the periphery of 
the whirlpool. 

Varying ratios of hot and cold air can be 
obtained by adjusting the stopcock at the 
warm-air end. The tube is capable of 
simultaneous temperatures of plus 106° and 
minus 56° F. At "hot" adjustment it can 
produce up to 350° F. 

While the fundamental scientists have· 
been arguing, the applied scientists of the 
refrigerating industry have been doing some 
experimenting of their own. Industry over
looks no bets that may involve discarding 
methods laboriously and expensively de
veloped. At least three big concerns have 
had a look at the tube. At Westinghouse, 
Gaylord W. Penney, manager of the Elec
trophysics Department, has built a model 
three times the diameter of the original 
tube. He reports: 

"Not efficient for refrigeration. The tube's 

Mower \Vheel Gets the Edges 

LAWNS can be trimmed evenly right up to 
the edge of a flower bed with this one-pound 
aluminum edge-getter. It chops down to 
carry the wheel that ordinarily would hang 
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highest utility is as a laboratory device. For 
instance, it could be used as a cold trap for 
mercury. It could also be used to cool gases, 
such as helium, prior to liquefaction." 

Physicists of other companies, together 
with those of the National Bureau of Stand
ards, generally agree that the Hilsch tube 
has no particularly rosy industrial future for 
the time being. They point out that while 
the tube gives 15 to 20 times more cooling · 
than the ordinary laboratory method-ex
pansion of gas tru:ough a nozzle under the 
Joule-Thomson principle-it has refriger
ating efficiency of only 20 percent, · as 
against 70 percent in household refrigerators 
and close to 90 in larger cooling installations. 

They are loath, however, to disregard the 
provocative commercial possibilities of the 
tube. A more highly refined model might 
attain the thermodynamicists' dream of a 
double-purpose unit, on which one switch 
produces heat; another, cold. 

Maxwell and his intelligent demon are 
probably smiling quietly at some astral 
laboratory bench. END 

over the edge, thus keeping the mower 
level and its blades clear of the ground. 
When not in use, the attachment rides up
right, being attached to a bolt supporting 
the roller. The device is made by the 
Barton Company, of Monh·ose, Calif. 
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Timber Bides Skyl1ook 
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TRIED out in the Oregon woods and now 
hard at work in North Carolina, a woods
man's invention is simplifying big ·logging 
operations. Appropriately called the Sky
hook, the device rides on two large cables 
supported by pole trees about 500 feet apart 
and pulls itself along (right) on roller
bearing sheaves by means of two smaller 
traction cables. Fitted with tires (above) , 
it can travel from one job to another at 
speeds up to 50 m.p.h . 

The North Carolina installation is a 4, 000-
foot cableway along which the Skyhook 
carries average loads of 10 tons. It can do 
35 m.p.h. on open spans, but has to slow 
down to 15 m.p.h. to p ass the tree supports 
that hold the two Bl-inch cables. A 10,000-
foot cableway is planned. 

Fuse Looks for Target 
ANTIAIRCRAFT shells can actually look 

for their targets when ·guided by the optical 
proximity fuse that waits until it .. sees" a 
plane before exploding the shell. This war
time development, recently revealed by the 
Bell Telephone Laboratories, uses a ringlike 
plastic lens near the tip of the fuse to focus 
light from the sky on a photoelectric cell 
in the center of the fuse. When the amount 
of light hitting the lens changes suddenly
that is, when the shell nears the target and is 
shaded by it-the resulting impulse explodes 
the shell. 

Shown at the right are : (A) an optical 
proximity fuse assembled in its container; 
(B) the _photo cell, on top of the ampli!Jer 
housing, at the left, and the fuse cap with 
its .ring lens, on the right; (C) the amplifier, 
·left, and the protective wooden block that 
holds it; (D) the assembled amplifier unit, 
left~ and the housing into which it fits. 
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: ·A NATURAL speaking tube thousands of 
: feet below the sea will soon summon 
1 help fqr air and ship survivors from shore sta-
1 .tions rf!ore than 3,000 miles away. Through 
1 this-octl~. <<party line" the new Sofar system 
; ·-c-~ul""'Jetect 'the explosion of a single distr~ss 

.bomb thousands--of mites~!ant and spot 
1the position of castaways w~n a mile. 
Combined with Raser '(PSM, -e-ct. '46, 
:>. 134) ; it is expected to direct rescue ships 
to· ·Witltin a few feet of a bobbing life raft. 

The long-distance yelp for help is plugged -
in with a three-pound TNT bomb, dropped 

. overboard ~y the survivors of an abandoned .... I airplane or ship. Water pressure auto-

. matically sets the bomb off at a depth of 
: 3,000 to 4,000 feet. Because of the recently 
I l discovered speaking-tube effe<;t at this level, 
· · the sound of the blast travels tremendous-. 
i"'Ciistances to· hydrophones (underwater tele-
! phones) set offshore at the speaking-tube 
. depth. Compariso~ of the times at which the 
! explosion's sound arrives at several listening 
: stations enables the operators to plot the ex
·. act location of the· underwater bomb burst. 
I . 
. ' 
~- Pacific Station• Becun · 

! . The first installation of sofar (for Sound 
· Fixing anq Ranging) is already under-con

stf\iction. Four shore stations, at Kaneohe ,.... . 
' lay ·and Hilo in the Hawaiian Islands, and 

~onterey and Point Arena on the Cali
fornia coast, will cover the wid~, empty 
stretches of the Pacific ·that have claimed 
many victims _ from our busy air and sea 
tra.§J.c..t6-S6-J~5ea· -bases and the Orient. 

Sofar is the result of some ingenious rea
soning back in 1937 by Dr. Maurice Ewing,_ 
associate in submarine geology at the famed 
Woods Hole Oceanographic Institute, 

· Woods Hole, Mass., and professor of geology 
at Columbia U~versity. Dr. Ewing was 

' aboard the Woods Hole . research ship 
1 Atlanti$, investigating the sedin;lentary and 
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rock layers on the ocean bed three miles be
low by setting off small bombs on the bot
tom and measuring the resulting vibrations 
with a seismograph. One day he listened 
for the bomb burst by pressing his ear to 
the ship's rail. To his surprise, he heard the 
explosion and three echoes, the last of 
which must have bounced up and down sev
en times, traveling 21 rJ?.iles. 

Speed J1 aries with Depth 

This observation Jed Dr. Ewing to wonder 
just how far an underwater blast could be· 
heard , in a horizontal direction with sensi
tive receiving and amplifying equipment. 
Knowing that the speed of sound in water 
increases with rising temperature and rising 
pressure, he calculated that sound would 
travel slower as the depth increased to 
4,000 feet, because the temperature drops 
with depth. But below that level soun~ 
speed would increase again, since the tem
perature remains the same while the pres
sure increases. This meant that sound 
waves originating at the level of slowest 
speed, 4,000 feet, would always be bent 
back toward this level as their velocity was 
increased by warmer water -or higher pres
sure above or below-just like the refraction 
of light rays as their spe~d is changed by a 
glass lens. . 

Further computatipn disclosed an even 
more interesting fact. Sound waves leaving 

' the 4,000-foot axis at· an angle smaller than 
12 ° from the horizontal would never reach 
the surface or th~ bottom. They would be 
refracted back and forth across the axis and 
travel zig-zag fashion in a horizontal direc
tion. In other words, the zone around 4,000 
feet acts as a channel, directing a large per
centage of all sound originating there along 
a horizontal «tube." 

·Thi~ channeling effect is so great that, 
theoretically, an explosion on the sound axis 
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might be heard 25,000 miles away if no 
land masses interfered. In actual test, a 
bomb set off near Dakar, F rench West Af
rica, was easily heard in the Bahamas, 3,100 
miles across the Atlantic . 

A bomb bursting within the channel pro
duces an unusual, characteristic sound in the 
hydrophone. The fast rays making the wid
est zig-zags around the axis are heard first , 
even though they travel the longest route. 
Their intermittent beats build up gradually 
to a sharply ending boom- the slow sound 
ray that goes straight along the axis. The 
complete effect sounds like a kettle drum, 
slowly rising in tempo and volume to the 
finale of a cymbal clash. Because of this 
sharp cutoff, time measlJrements precise to 
1/ 10 second are possible, permitting accu
rate location of the distress bomb-and the 

• survivors . . 
Accidental false alarms from everyday un-

d erwater blasting are unlikely, since the 
characteristics of sound originating inside 
the channel are so different from those made · 
outside it . . Only an improbable coincidence 

These Navy technicians, using information gained by 
bottom sampling and shoran positioning, are plot
ting an ocean-bed survey for sofar operations. 

could produce an explosion a·t 4,000-foot 
depth that was not a distress call. 

The sound channel remained little more 
than a scientific curiosity until World War : 
II brought the need for better sea-rescue 
devices. Then the Navy assigned its Under
water Sound Laborat_ory in New London, 
Conn ., to co-operate w'ith Woods Hole in 
the development of sofar. 

The instruments now being used are 
similar to those designed for sonic depth
finding and ranging (PSM, Nov. '45, p. 84). 

With construction of the first sofar stations 
already under way, Coast Guard monitors 
will soon be listening in on Davy Jones's 
party line. Y~t research continues. The sys
tem has been tested in tropic and temperate 
zones, but not in the polar regions, where 
future air routes may be busiest. Water 
in .the Arctic and Antarctic is almost the 
same temperature all the way down from 
surface to bottom, and many -authorities pre
dict that there will be no sound channel 
there. No one knows for sure-but the Navy 
intends to find out. E ND 

Nansen bottles are lowered to obtain salinity sam
ples at varying depths, as part of the process of 
determining the best zones for sound transmission. 
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~amera Con hs Out 
• 

ed Prints 
YOUR present camera performs only one 

of many steps-developing, fixing, print-
ing, and so on-involved in making a photo-
graph. Edwin H. Land, 38-year-old presi- · 
dent of the Polaroid Corporation, has in
vented a one-step process in which the 
camera does everything. With his camera, 
you snap the shutter and turn a knob; 60 
seconds later you have a finished, dry print. 

The Land camera takes its pictures in the 
conventional way, but inside it, in addition 
to the film roll, there is a roll of positive 
paper with a pod of developing chemicals 
at the top' of each· frame. Turning the knob 
forces the exposed negative and the paper 
together through rollers, breaking the pod 
and spreading the reagents evenly between 
the two layers as they emerge from the rear 
of the camera. Clipped off, they can be 
peeled apart a minute later. 

Ordinary chemicals are used, but the 
negative is not transparent and light is not 

An artist's conception of a con• 
ventional model of Land~ s. camera. 
Opacity of negative and printing 
paper prevents light from inter
ferinq with developing process. 

FRAME OF FILM 
READY FOR EXPOSURE ---....J 

POSITIVE 
IMAGE 

. . . ' 
EMPTY, FLATTENED 
REAGENT ·.POD 

.. ' 
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PAPER-CUTTER LEVER 

LAYER OF REAGENT 
DEVELOPS NEGATIVE 
AND PRINTS POSITIVE 

/ . 
-KNOB FOR • ' 
TURNING ROLLS 

• 

Land displays a one-minute photograph of himself. 
A model of his camera has been designed for large
scale production, but plans for it are undisclosed. 

required for printing. The unexposed por
tions of silver halide are transferred from 
the negative to form the positive image. 

. Land says that ordinary transparent film 
can be adapted to one-step photography, 
but he sees no need for it. If additional 
prints are desired, the easiest way is to make 
additional exposures. If necessary, the origi
nal print can be rephotographed. 

• 

ROLL OF 
PHOTOSENSITIVE 
RLM 

LENS AND 
SHUTTER ASSEMBLY 

REAGENT ·coNTAINER. 
-- OR POD, IS BROKEN 

BY ROLLS · I ·. 

PODS IN ROLL OF 
POSITIVE PAPER 

. , '"R,eu•-
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Blow irag B ig Bubbles. A glass blow
er (above) puts the finishing touches on the 
glass envelope for a giant 100,000-watt Gen
eral Electric transmitting tube. The blowing 
keeps the glass from burning and maintains 
a constant air p ressure within the tube. 

• 

• 

.. 
• 

T estirag T e levisiora Tube,s. Al
lowed to burn nearly 24 hours a day, these 
cathode-ray tubes (above) will last only two 
to four months, but their performance wi11 
provide GE engineers with valuable data. 

Glass Spray S eals T•,bes. Pulver
ized glass is sprayed on the metal base of 
an electronk tube (at left ) in a new West
inghouse process. When baked and cooled, 
a thin, hard, airtight coating is fmm ed. 
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KNOTTY FURNITURE. 
Carrying the decorative 
features of paneled liv
ing-room and den walls 
to the furniture itself, 
designe rs have now 
bro u ght o ut cha irs, 
tables, and other pieces 
in knotty pine. This 
wood takes a variety of 
attractive finishes. The 
room shown at right 
was a display at the In
ternational Home-Fur
nishings Mart, Chicago. 

STEEL-AND-COPPER COOKER. This new 
pressure cooker is made of acid-resisting 
stainless steel and has a bottom covered with 
a thick sheet of copper to increase heat con
duction. A hinged gauge lifts automatically 
at 15-lb. pressure. The cooker is in the 
copper-clad line put out by Revere Copper 
and Brass, Inc. About $16. 

CLEAR-PLASTIC RIVETS. Both solid and 
hollow fastenings are made up in colorless 
and tinted Plexiglas for use with light metals, 
leather, cardboard, rubber, upholstery, and 
sheet p lastics. The rivets, shown at the 
right, are expanded and headed bv heat 
rather than by hammering. Douglas Aircraft 
Company developed the rivets and two rivet 
guns for handling them. 
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RUNG SAVERS. Sock
et clips of heavy-gauge 
steel screwed or nailed 
to the sides of a ladder 
to support the rungs 
will add safe extra life 
to an old ladder, even 
if the rungs have rot- "' 
ted in their sockets. \J 

A curved lip is fitted 
under the rung to pro-
vide a saddle or socket 
extension reaching to sound wood. The rung 
reinforcements are manufactured by Rei
mann and Georger, of Buffalo, N. Y. They 
are made of a heavy-gauge sheet steel and 
are cadmium-plated to resist rust. 

• 

Gopmgh•E~d matenal 

'>c · 



, 

CASTERS LEVEL FURNITURE. Plastic casters, .made 
in two parts,. will level up chairs and other pieces 
having uneven legs and also steady furniture used on 
uneven floors. One section fitted with a screw is at
tached permanently to the leg, and a screw cap ad
justs height. Levelor Corp., of White Plains, N. Y., 
manufactures the casters from Tenite. 

-
EIGHT OUTLETS IN ONE BOX. This elec
trical unit, equipped with 12' of cord, is de
signed to provide extra outlets for the home 
or shop. In addition to conveniently spaced 
receptacles, it has a 1/ 25-watt neon pilot 
light that distinguishes between A.C. and 
D.C., a double-pole toggle switch, and a pair 
of 15-amp. fuses to guard against shorts and 
overloading. The box is enclosed in a 3" by 
4" by 5" metal casing and weighs B~ lb. It 
is a product of Allied Laboratory Instrument, 
Inc., of New York. Models are available for 
115 and 230-volt use. 

I 

FOLDING GOGGLES. Hinged at 
the bridge, new shatter-resistant 
plastic-lens goggles fold to less than 
the size of a cigarette pack. A stain
less-steel rim extends across the top. 
Lenses are green. Watchemoket 
Optical Co., Inc., of Providence, 
R. I., is the maker. 

.W ....... . . ~ ... - ·· .I • • • ' ' : 
,. 

QUICK BLIND CLEANING. A set 
of pads on revolving disks cleans 
both surfaces of Venetian blind slats 
in one operation. Three sets of pads 
come with the roller-one for use 
with cleaning fluid, one for waxing, 
and one simply for dusting. They 
are of washable cotton. "'arren 
Venetian Blind Cleaner Co., of 
Pittsburg, Kans., supplies the roller 
and pads along with a special clean
ing fluid for the blinds. 
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VENT DEFROSTS WINDSHIELD. Slipped 
neatly under the hood, this Hat aluminum 
vent channels engine heat against the wind
shield and dispels frost and sleet. Although 
flared at each end, the vent narrows to just 
a slight aperture at the point where the hood · 
pins it down. It is manufactured by the 
Johnson Ladder Shoe Co., Eau Claire, Wis. 

. ' t-

With this pfastic top, you can get the same amount of sunshine as in 
an open car-but without the breezes. Windows raise and lower normally. 

PLASTIC TOP. Vision 
in all directions is per
mitted by a clear plas
tic top manufactured 
for convertibles by the 
Wright-Austin Com
pany, of Detroit. The 
Plexi-Top is held by 
f'our toggle clamps and 
does ~ot necessitate re
moval of the regular 
canvas top. It has a 
roll shade to shut out 
the sun when desired. 
The top weighs 50 lb: 

SPOTLIGHT ON ROOF. A streamlined mov
able spotlight for mounting on the roof of a 
car instead of through the· corner post has 
been introduced by the Trippe Maimfactur
ing Co., of Chicago. Operated by a control 
knob on the ceiling of the car, the light 
turns through a field of 270 deg. A switch 
on the knob turns the· light on and off. 
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TWIN JETS WASH WINDSHIELD. With an 
automatic washer produced by the Trico 
Products Corp., of Buffalo, N. Y., you can 
keep your windshield clean while you drive. 
Vacuum-operated, the washer squirts twin 
jets of water or washing solvent on the wind
shield when you touch a dashboard button. 
The l"iper then clears the shield. A 2-qt. 
reservoir is located under the hood. 

' 
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WHEN it comes to vacations, this land cruiser 
with a strong resemblance to a cross-coun

try bus combines the speed of motor travel with 
the comforts of yachting. It will accommodate 
eight persons with such conveniences as a galley, 
lounging rooms, observation tower, sleeping quar
ters, shower; and intercommunication phones. 

The de luxe home on wheels was built to 
specifications for Dr. H. J. Sealey, of Dumont, 
N. J., by the Linn Coach & Truck Corp., of 
Oneonta, N. Y. Its 125-hp. Hercules engine was 
put into a Linn front-wheel-drive unit and is 
accessible from inside, as in the Linn trucks, 
when an interior hoodlike covering is lifted. 

• • 

... r·· . . . . .. ••· .jy''"' ''"'" -·y .... . • ·····v--, 
• . . 
., 

At home abroad. This 
30' traveling home has 
all the comforts of a 
four-room house. 

It gets its power from a 
front-wheel-drive motor 
built as a removable 
unit with the clutch, 
axle, and transmission • 
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Accessible from within the driver's cab, the 
engine is exposed for minor repairs and 
adjustments by lifting the inside hood • 

Beds for two persons can be made up in the main living 
room, and there are sleeping quarters for six more. A 
shower, galley, and observation tower are included. 
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By R. P.. STEVENSON 

PSM Photos by ROBERT F. SMITH 

VACATIONS always are more restful and 
interesting if free of the cares ·of your 

everyday life. For this reason, it will pay 
you to become a worry wart for a week or 
two ahead of time, if you are planning a 
motor trip this summer, and check over ,your 
car to see that it is in the best possible con
dition. For some of the more difficult jobs, 
you probably will want to take it to your 
serviceman, but there are many things you 
can do yourself, some of them minor and 
routine but all adding up to greater effi-

• 

• 

ciency for your car and more travel comfort 
for yourself. ... 

Such a pre-vacation checkup is particu
larly advisable if you are planning several 
days of steady driving, for minor defects 
that may not amount to much in short trips 
around home are apt to tuTn into major 
rep~ir jobs under the stress of long runs. 
For example, you may have been getting 
aleng with brakes that are not quite equal
ized, or a grabbing clutch . On a long trip, 
bad brakes may damage your tires and it is 
possible that a grabbing clutch could mag
nify itself into a smashed transmission, rear 
end, or universal joint. 

• 
Before you set out, check the car thoT-e'ughly so it will' not turn yoor· t'rip into a series of garage 
stopovers. A can of motor oil stored with the lug gage will help guard against burned-out bearings. 
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Hot weather and fast driving place a heavy burden 
on the cooling system. So tighten the hose clamps 
and adjust the fan belt, or replace it if frayed. 

With a wire brush. clean off the corrosion from 
the battery terminals. Then apply a light coating 
of petroleum jelly. Also check over the cables and 
be certain each one is making good contact. 

, Before settling down to a consideration of 
the more serious jobs, like checking the 
brakes, adjusting the carburetor to give the 
best mixture for summer driving, cleaning 
the spark plugs, Bushing the cooling system, 
and inspecting the tires, it would be well to 
give a thought to a few things that are so 
obvious that they could easily be overlooked. 

You may think you are adequately pre
pared to handle a task such as changing a 
tire on the road- but are you? Check to be 
sure you actually have a jack, tire pump, 
lug wrench, tire iron, and tube-repairing kit 
in the car. Such equipment has a habit of 
getting left in the garage or cellar after being 
used for other jobs. Even at the last mo
ment, you better take a look at the tire 
pump again, since Junior may have bor-

• 

Also flush out the cooling system. Reverse flushing 
is more effective in cleaning out the corrosion, but 

·a hose used in the old way will help a great deal. 

Remove the mesh filter from the air cleaner and 
wash the dirt from the filter with gasoline. Then 
dip it into a container of light oil and allow to 
drain for some time before returning to its place. 

rowed it to inflate his bike tires or football. 
While you are making sure of your tools, 

think about storing a gallon can of motor 
oil in the luggage compartment. Ifs some
times a long distance between service sta
tions-and that oil reserve could easily be the 
means of preventing your bearings from 
burning out. Incidentally, keep a close 
watch on the oil consumption for the first 
few hundred miles driven at good speed, 
for the car may have developed into an oil 
hog since your last long trip without show
ing it in routine day-to-day driving. 

Before you set out, give your battery the 
same kind of check that you should anyway 
about every two weeks. See that the water 
level in each cell is at least %" above the 
plates, adding distilled water if necessary; 
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· Are you prepared fo r a ny emerg ency that might arise on the trip? Spread out your tools and equipment on 
the driveway a nd check them over to see that nothing essential is missing. In addition to the items seen 
here, a provident driver will take along chains, spare fuses, and extra bulbs fo r the accessory lights. 

and take a hydrometer reading of each cell. 
Fully charged, the battery should have a 
speci£c gravity reading of 1.280 to 1.300. 
If the reading is below 1.250, have the 
battery recharged. 

At the same time, clean any corrosion 
from the battery te1minals with a wire brush, 
wash the posts and lugs with baking soda 
and water, and rinse with fresh water. A 
coating of petroleum jelly will help keep 
them clean. Go over the cables and be sure 
that they are in good condition, and that 
they make firm, low-resistance connections. 

Unless you have done so quite recently, it 
would be well to change the crankcase oil 
and the transmission and rear-end lubri
cants, and have the car lubricated through
out. It's a good plan to refill the shock 
absorbers, too, and to replace any defective 
links. At the same tin1e this is being done, 
make a painstaking inspection of the brakes, 
lookllig particularly for lea~s in the hy
draulic system. H ave the linings replaced 
if you suspect they are worn to, or almost to, 
the rivets. 

Go over each tire carefully for cuts, 
bruises, nails, and worn spots that may indi-

•. · cate unbalanced wheels, uneven brake ac
tion, or shimmy. Make this tire inspection 
after removing the wheels, and then transfer 
each to another position to get more even 
wear. On your pre-vacation visit to the 
service station be sw·e to have the wheels 
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checked for alignment, for there is nothing 
that will ruin your tires more quickly than 
improper front-end alignment. 

On a long trip at high speed, the cooling 
system must work at its best . Hence, the 
radiator should be- flushed thoroughly to 
remove any corrosive deposits that might 
eventually work loose and clog the system. · 
There is a difference of opinion whether the 
permanent antifreeze mixtures should be 
removed during .the summer, .but even if 
you want to leave ·the mixtw·e in, it is a good 
idea to remove it temporarily, flush the sys
tem, and replace the mixture. While work
ing on the cooling system, also adjust the 
fan belt to the proper tension. Replace the 
belt if it shows any sign of raggedness or is 
oil soaked. 

\Vhile it may be best to have an expert 
. set the carbw·etor for the most economical 
performance, there is one seasonal ad just
ment on many carburetors that anyone can 
make with ease. This is an adjustment that 
in winter causes the acceleration pump to 
shoot an extra charge of gasoline to your 
cylinders when you step on the gas. For 
summer, this should be set to pump a 
smaller amount. 

If your car has an automatic choke, as it 
probably has, you will find a tiny wire-mesh 
air filter inside the choke housing. Remove 
this and clean with carbon tetrachloride-or 
if it looks hopeless, throw it away and get a 

• CopyrtghtL'd ma.enal 



••• 

After scraping carbon from the spark plugs, check 
the gap on each with a wire gauge. If adjustment 
is necessary, bend only the side electrode. 

new one. Also remove the filter from the . 
air cleaner, \\·ash out the dirt with gasoline, 
dip the filter in light oil, and drain before 
replacing. Clean the oil-filler cap in the 
same way. The sediment bowl in the fuel 
pump is still another cleaning job you should 
take care of. 

Spark plugs are deserving of special at
tention. Before touching them, however, 
carefully brush away all dirt so it will not 
fall into the cylinders when the plugs are 
removed. If a plug is found to be cracked, 
badly worn, or oxidized, replace it. If it's 
still in good condition, scrape the accumu
lated carbon from the electrodes and check 
the gap with a wire gauge, bending the side 
electrode only if any adjustment is needed. 

Next, turn to the distributor, inspecting 
the housing for cracks. lf the points are 
pitted , smooth them with a coil file or re
place, remembering that an accurate setting 
io; required for smooth functioning of the 
engine. It is essential, too, that the timing 
(that is, the distributor vacuum-advance) 
be exactly right since this is a prime factor 
in good performance, and goqd performance 
will be especially important to your peace 
of mind during a Yacation. 

On a long trip, it is remarkable how an
noying you may find a little squeak that 
you scarcely notice while driving around 
home. So locate it if you can-and tighten 
up the joint or apply a little oil. In anv 
case, apply a little graphite lubricant t~ 
the wedge-plate and dovetail assemblies of 
the doors. You may be surprised at what 
a difference this makes in giving you a 
quieter ride. 

In addition to the tools and equipment 
previously mentioned, consider taking along 

a good set of chains-for on side trips in 
some rural areas you still may get bogged 
down in mud or sand. And speaking of 
weather. you undoubtedly are hoping that 
the sun will shine throughout the trip. How
ever. it mav not. So \vhv not check the 

• • 

windshield-wiper hose for leaks right now-
and be prepared? 

A provident driver, especially if the trip is 
to be in lonely country, also would have on 
hand such things as Hares, duplicate fuses, 
and spare bulbs for the taillight, backup 
light, and dash light. A duplicate set of 
keys-door and trunk or spare-is another 
good idea, but don't carry them yourself. 
Give them to a comp~mion-or wire them to 
some inconspicuous place on the car that's 
accessible from the outside to someone who 
knows where to look. 

Lastly, if you are like most other people, 
your glove compartment probably could 
stand some attention. Clean out the mixture 
ol bobbie pins, gum drops, old envelopes, 
and other debris that probably finds a haven 
there, and replace with insurance papers, 
several up-to-date maps, a flashlight, some 
spare matches and cigarettes, and any other 
personal items that will help bring you back 
alive and in good spirits. EXD 

On a pre-vacation visit to your service station, 
have the wheels aligned. It is estimated that a 
tire 'h" out of line is dragged sideways 87' each 
mile, reducing life of the tire 20 to 50 percent. 
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By MARTIN BUNN 

STAN HICKS has a habit of acting first 
and thinking afterward. That's what he 

did late one afternoon when a convertible 
with its horn blowing continuously was driv
en up to the Model Garage. He dashed to 
the shop door, opened it, and motioned 
in the sheepish young man at the wheel. 

Gus Wilson, intent at the workbench , 
looked up startled as the continuously blast
ing horn echoed in the garage. Then he 
hurried over, raised the hood, and deftly 
disconnected the horn relay. Quiet returned 
to the shop. 

The driver climbed out- Paul T arlin, a 
young man who's been going right up the 
ladder at our town's bank. It was the open
in& day of the bass season and his clothes 
told Gus that he'd been fishing. "Hello, 
Paul," Gus greeted him. "Get any bass?" 

Paul shook his head. "They wouldn't 
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touch a thing," he said dourly. "Say, that's 
the second time the horn's done that. The 
fi1·st time my wife was with me, and did she 
raise the roof! She always blames me 

0 

if 
anything happens to the car-and you ought 
to see what she does to it!" 

Gus bent over to examine the wiring so he 
wouldn't have to answer that one. 

"Short in the relay," he diagnosed after a 
moment. "If the owner of a '39 bus hasn't 
anything worse than that to worry abou\, he 
ought to be a happy man." 

Paul gmnted . "As a matter of fact, there 
is something else. The engine's begun mak
ing a queer so_rt of noise- it sounds as if 
there's something wrong with a bearing. I 
noticed it driving up to Round Lake this 
morning. It kept getting louder and louder, 
especially when I went over 40. , 
. "There's a one-man garage at the boat 
landing, and I told the man there to take a 
look at the engine while I was fishing. The 
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bass wouldn't bite, so after an hour I de
cided to drive over to Clear Pond. Back 
at the landing the garageman told me the 
trouble was that the oil was too thin. It 
sounded reasonable because I was still using 
winter oil, so I had him drain the crankcase 
and put in No. 30." 

"Did that help any?" Gus queried. 
"For a while it seemed to," Paul went on. 

"But before I got to Clear Pond the noise 
was back as loud as ever. I parked the car 
and fished for a couple of hours, but I 
couldn't get a single strike, so I thought I'd 
call it a day. On the way back the engine 
ran quietly for a few miles and then it 
started making the same racket. 

"At the Coatsville Garage the mechanic 
told me that the trouble was in the connect
ing-rod bearings. He said I could make it 
home all right if I went slow. I kept under 
35 all the way and didn't have any trouble, 
though the noise was there all the time. It 
must be made by a bearing that's quiet when 
the oil is cool and thick, but gets noisy when 
the oil thins out." 

He started the engine. Gus's trained ear 
immediately picked up the sound, a regular 
thudding knock that speeded up as Paul 
opened the throttle. After a moment he sig
naled Paul to cut the switch. 

"It could be a con-rod bearing, and it 
could be something else," Gus mused. 
"Anything I told you now would be just a 
guess. Suppose you let me do a job of 
checking and we'll know for sure." 

Paul looked at his watch. ''I've got to get 
home now," he said. "Agatha has to use the 
car tonight, and she'll be madder than a wet 
cat that I'm this late. How'd it be if I bring 
it in before work tomorrow so you can give 
it a good going over?" 

"Make it day after tomorrow," Gus 
amended. "Tomorrow I'm going fishing." 

"They won't bite," Paul predicted glumly. 

T HE NEXT day, with Gus fishing and Joe 
Clark busy in the office, Stan Hicks was 

feeling comfortably important when a blonde 
young woman brought a convertible to a 
rubbery stop at the gas pump. "Fill it up 
with petrol," she directed in clipped accents. 

"Huh?" Stan demanded. 
''I said," the young woman repeated, "fill 

it up with pet- 1 mean, gasoline." 
"I getcha," said Stan. "Switch the engine 

off, please-no, wait a moment." He listened 
intently. "Hear that noise?" 

She listened. "I do rather hear a thump," 

• 

she admitted. "Where does it come from?" 
Stan raised the hood, looked as wise as he 

could, and listened again. "Loose connect
ing-rod bearings," he announced. 

"Oh, bother!" said the young woman. 
"You better have it fixed right away," 

Stan told her. "Otherwise your crankshaft 
might be scored, and then you would be in 
trouble." 

"Bother!" she repeated. "It must have 
happened since I took Paul down to the 
bank this morning~ If there'd been a thump 
then he ,.... would have noticed it-he's such a 
fuss!" Her pretty face hardened. "Now he'll 
say I've ruined his blawsted motor car! How 
long will it take to tighten those things?" 

"Can't tighten them-have to put in new 
bearings." Stan hesitated because it was 
really too big a job for him to tackle alone. 
Then he yielded to the temptation to show 
Gus how good he was. "I'll have it done by 
four o'clock," he promised. 

"Cheers!" she said, and climbed out. 
In the next few hours Stan hung up a 

new personal record for sustained effort. 
At quarter to four, when he had the oil pan 
back on, Gus Wilson drove into the shop. 
The bass hadn't bitten and he had quit in 
disgust. "What's all this?" he asked Stan 
as he eyed the discarded hearing shells. 

Stan tried hard to be nonchalant. "Con
rod bearing job for Mrs. Tarlin," he said. 
"I was just going to road-test her car:' 

Gus looked surprised. "You mean Mr. 
Tarlin, don't you?" 

"N M' " Ope-. ISSUS. 

"Oh," said Gus. "I see. . . . I'll go with 
you." Stan drove the convertible out of the 
shop and up the highway. It purred as con
tentedly as a cat that sees the top taken off 
the cream bottle. After a mile Stan started 
back. "Keep going," Gus told him~ 

Stan drove on. After another mile Gus's 
quick ears picked up a noise from the 
engine-the same muffled knock that he had 
listened to the day before. He watched a 
crimson Hush spread from Stan's cheeks to 
his ears and to the nape of his neck. After 
a minute, his eyes still on the road, Stan 
muttered, "Go ahead, boss-say it!" 

Gus laughed and gave his deflated assist
ant a friendly poke in the ribs. "You're not 
the only mechanic in this car who's made a 
good job of fixing the wrong thing," he 
said. "Let's get back to the shop." 

\Vhen they got there, Agatha Tarlin was 
waiting. "Is my motor car all right now?" 
· Stan, in the throes of another hot flash, 
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muttered unintelligibly. Gus went to his 
rescue. ''I'm afraid it isn't," he said. "You 
see, that noise that Paul noticed yesterday-" 

Agatha's lips tightened and her blue eyes 
flashed. "Oh," she interrupted grimly, "so 
Paul did something to the car yesterday, and 
didn't say anything about it so he could 
blame it on me! That was simply caddish! 
And I'm go.ing right over to the bank to tell 
him so!" 

· "Well, now," Gus mollified, "I wouldn't-" 
But Agatha was already out the door. 
· Gus shrugged helplessly. Then he got a 
steel rod, placed one end of it on the 
cylinder head, and put his ear against the 
fist holding the other end. The engine was 
still running, and with his improvised listen
ing rod he could hear the knock better. "It 
might be the wrist pins," he said, "but it 
sounds more like-Stan! Help me get this 
cylinder head off!" 

T HEY were ready to lift the head- free 
when the shop's quiet was shattered by 

the sound of high-voiced contention. Paul 
and Agatha arrived together, both talking at 
the same time. "What do you mean, it isn' t 
my car-just lend-lease?" she shrilled. ''I've 
listened to just about enough such talk, Paul 
Tarlin!" 

By then Stan was carrying the head to the 
workbench. Gus took one look at the pistons, 
and quelled the riot by pounding on an oil 
can with a wrench. "If you kids will quiet 
down for a moment, I'll show you, that you're 
scrapping about nothing at all," he an
nounced. He pointed to the exposed pistons. 
·The normal clearance between the pistons 
and the head on this engine is about an 
eighth of an inch. See how the carbon has 
built up on these pistons until it practically 

162 POPULAR 
SCIENCE 

- -

, 

fills the clearance space? Look at these flat 
spots-that's where the carbon has been 
hitting the head and making the noise that 
started all the trouble. 

"As soon as we get the carbon scraped 
off, the engine will run as smoothly as ever. 
Neither of you is to blame for this-it's just 
the result of easy-carbonizing wartime gaso
line." 

Paul looked at Agatha, 'but she wouldn't 
look at him. "That's extraordin'ly interest
ing," she told Gus coldly. "Nevertheless, the. 
beastly car must have been thumping when 
I drove Paul downtown this morning. Know
ing that I cawn't tell if it makes odd sounds, 
he didn't say anything ab<fut it so he could 
say later that I was to blame!" 

Gus grinned. ••The engine wasn't making 
that noise when you started out this morn
ing. You see, when it's <;ool the pistons and 
rods contract sufficiently to clear the head. 
So there isn't any noise until the car has been 
driven a few miles." 

Now Agatha looked at Paul, and after a 
moment they both laughed. ••I say, Mr. Wil
son," she said with a grin, ••it rawther looks 
as if I'd been the fuss this time, doesn't it? 
I'm most dreadfully sorry." 

"Skip it," said Gus cheerfully. "If an 
Englishwoman driving in this country can 

• 
keep on tlie righthand si4e of the road, she's 
doing well." Agatha made him a graceful 
mock curtsy. 

"And as for the new bearings Stan put in," 
Gus went on, "your old ones don't seem to 
have been in bad shape. So you'll have a 
new set free, and Stan here will have learned 
not to jump at conclusions. Something 
which," he finished with a twinkle as 
Agatha took Paul's arm, "seems to have 
caught on generally." 

• 
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By JACK MELLINGER 

FLASHLIGHTS have uncounted uses, but 
even their most enthusiastic admirers 

have never suggested that they make attrac
tive table fixtures. This colorful lamp is es
sentiaJly an unfocused flashlight but it also 
deserves a prominent place in your home. 
Because it will he left out in the open, it will 
be easier to find and use than the ordinary 
light that is hidden in a drawer or hung un
der the hack steps. 

Since all the wood parts will be painted
in contrasting or matching colors- any soft 
\voocl can be used. If necessary. small pieces 
can be glued up to size. The shape and di
mensions given in the drawings are guides; 
they are not critical and can be altered to 
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suit vour material or vour taste. Turn the 
• • 

wood parts first, starting with the cover. In 
the top of the cover bore a hole large and 
deep enough to conceal the cap of a mayon
naise or similar jar. The jar itself, when 
screwed into the cap . " ·ill become the globe. 
~1ake the lid or shade next, and cut a hole 
that will fit snugly O\'er the other end of the 
glass. Turn the outside of the base; then 
bore out a compartment large enough for 
three flashlight cells. 

For the light itself, use a miniature 
socket and a three-cell bulb. Solder a long 
bolt or a rod, threaded at the other end , to 
the hottom of tlw socket. AlternatiYely, you 
can use a radio pilot-light socket set in a 
piece of dowel as shown. Drill a hole in 
the metal jar lid large enough to assure am-
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One end of the glass jar is cemented to the wooden 
shade; the other end screws into the metal lid 
which is fastened into a recess in the cover. 

ple clearance for the rod or bolt. Affix the 
jar lid and socket with wood screws. 

A switch taken from an old metal flash
light is ideal; it is flat, inconspicuous, and 
has a hold and a lock position. Leaving a 
narrow flange of metal around the switch 
makes it possible to attach it to the cover 
with two wood screws. 

The three batteries must be connected in 
series, which means that two will face in 
one direction and the third in another. Thin 
strips of spring brass are screwed down to 
the wood and bent up to make good electri
cal contact with the ends of the cells. Solder 
on fairly fine wire leads to the switch and 
socket, running them through small, in
conspicuous drilled holes. 

Once the batteries have been put in 

Open view of the lamp. Nott the copper contacts 
in the cover. These must touch the cells and the 
center rod as shown in the drawing above. 

place, it is necessary to secure the parts 
against any movement that will change or 
interrupt the contact. If the cells fit too 
loosely in their compartment, wrap them 
with tape or paper to provide a friction. hold 
on the walls of the compartment. Then, to 
prevent misalignment of the cover and base, 
drive a small finishing nail into the base, 
allowing the head to project slightly. A 
corresponding hole in the cover will fit over 
this projecting stud and keep the two parts 
in the same relative positions regardless of 
movement or handling of the lamp. 

The handle can be made out of a strip of 
flat brass, a curtain rod, or any similar metal 
bent to shape and screwed to the base. At
tach the top of the jar to the shade with 
colorless cellulose cement. 
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A LIVE-STEAM model locomotive, king 
of home shop projects, is essentially 

several hundred pounds of steel and bronze, 
accurately scaled and painstakingly engi
neered. Construction time is often several 
thousand hours. With boiler pressures of 
100 lb. or more, it will easily draw six or 

• 

eight adults. Such an engine is usually coal
fired and has the familiar coal-smoke-and
hot-oil smell and the familiar ( if slightly 
soprano ) chuff-chuff of its big brothers. 
These pictures, taken at a meet of the New 
England Live Steamers, show steps in pre
paring for a run on the 3}~" -gauge track. 

1 The water tank at the back of the tender 
is filled. Boiler-water level is checked 

on the glass; if low, a few strokes of the 
hand feed-water pump quickly bring it up. 

2 A few spoon-size scoops of kerosene-soaked coal are now 
shoveled into the firebox and lighted by a match. The 

tiny fire door is left open at first to improve the draft. 
More pea-size anthracite is added as the fire catches hold. 

• 



3 A starting blower, consisting of an old vacuum-cleaner 
motor and jet tube , is connected to the stack to draw 

air through the fire and get up steam faster. During runs, 
exhaust steam shooting up the stack performs the same job. 

5 With the needle on the gauge climbing up toward 80 lb., 
and with ample water showing on the glass, the little 

engine is almost ready to roll. The horizontal lever above 
the fire door is the throttle; reverse gear is on the right. 

7 After a touch of the throttle has moved the engine for
ward to a sliding section of track, the engineer-builder, 

Norman Robinson, of Celeron, N. Y., rolls the track to join 
the main line. His next step is to couple on a flat car. 

. . 

4 While steam pressure builds up, some 
moments are spent in filling the lubri

cator and applying oil to the c rosshead , 
valve gear, and the main driver bearings. 

6 By now the boiler has reached full work
ing pressure; notice the plume of steam 

from the pop valve. The auxiliary blower is 
taken off and coal is added to the tender. 

8 Seated precariously on the flat car, he 
cracks the throttle and chuffs off. Here 

he is highballing around a curve at perhaps 
15 m.p.h., much faster than top scale speecL 
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Match-Book Case for Smoker 

Is All-Metal Craft P.roiect 

BRASS, aluminum, dural, or hard copper 
works up nicely into a pocket case for book 
matches, an accessory any smoker will be 
glad to have. 

Use 16-gauge metal and cut blanks a 
little long for the cover and back. Shape the 
hinge ends· first by filing; then hammer the 
edges around a length of thin wire. Insert 
the wire as a hinge pin. The big curve of 

the cover can be formed around 

Matches are inserted with 
the cover to rn off and the 
striking board at the back. 
Close before striking. 

a ~8(' dowel or rod. Bend the 
projection at the end as a clip to 
snap the case closed. Drill strik
ing slots through with a wood 
sb:ip between, and file smooth. 
If you prefer only one slot, in 
the back, cut it before bending. 

t---- 'l" f 
16-GA. BRASS OR ALUMINUM 

STRIKING 
SLOTS SIJ&'ll 3/8~ 

Either a hammered or pol
ished finish is p leasing, but alu
minum can be frosted in a lye 
solution and brass may be plated. 
Spot-polishing and wire-brush 
satin finishes are possible if 
they are put on before bending. 
Initials are engraved ·or enam
eled.- HENRY HANSCOM . 

• . 

Indoor-Garden Watering Pot from Flat Tin Can 
A FLAT pint can- the kind floor wax and 

solvents come in-can be converted into an 
ath·active watering pot. Begin by carefully 
cutting out about half of the top, including 
the screw-cap opening. If the remaining 
.edge is sharp, bend it under to furm a safe, 
smooth edge. Then wash out the inside 
thoroughly with hot water. 

Near the bottom of the can punch a ~, 
hole and solder in a 6" length of copper 
tubing (old automobile gas line will do ) . 
Make the spout retainer and handle of tin 
plate cut from another can. Fold over the 
two long edges of a H'" by 14" strip for 
the handle and shape it over a pattern drawn 
on 1" squares. Solder it inside the top 
opening and to the body of the can. 

Fold both edges of a ~~, by 8%" strip for 
the spout retainer, punch a W' hole in one 
end, and solder to the front of the can and 
to the spout. The inside of the can may be 
coated with spar varnish or asphaltum to 
prevent rusting, and the outside finished 
with enamel and a decal. 
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Biver Pilots 
Bace in New 
Table6ame 

By HI SIBLEY 

T HRILLS reminiscent of the river-boat 
races of Mark Twain's day are provided 

by this spinning game. From two to four 
may play; more may crowd traffic in the 
"Mississippi" channels. Make a steamboat 
counter for each player and paint all count
ers the s~e except for distmguishing roofs. 
The board is painted on 18" by 18" show
card stock in contrasting colors, such as 
gi·een land, yellow water, and red cities. 
Poster colors will do if coated with clear 
varnish or shellac. . 

Players each get one spin in turn unless 
penalized , as directed on the board, when 
their counters stop on obstacles. They also 
lose one tum .for loading and unload ing if 

CITI ES RED, RIVER VE.LLOW 1 AN D LAND GREEN 

they stop at cities. When the arrow comes 
to rest at "Engine Repair" or "Man Over
board," the player loses that move. 

The full number of spaces called for in 
the spin must be taken unless the last space 
is occup ied by a rival, in which case the 
counter stops one space behind. When a 
counter is stopped at the entrance to alterna
tive routes, it proceeds on that indicated by 
an arrow when the next turn comes. It can 
go into the bayou before "New Orleans" 
and back out again without loss unless it is 
stopped in the longer b ranch . 

I
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For flowers or rock plants, the bowl con be fitted 
with o gloss container. The veneer is put on as a 
ribbon joined to give a spiral effect. 
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. OVERLAP ENOS 
SI..IO~TLY ~EN 
VENEER GOES' 

.. ON BOWl:' 

),::. 

METAL STRIP ' " ·· 
~ 2")( '24 '12" ,, 

• 

CONTRASTIXG Yeneers glued around 
this bowl in a spiral pattern make it a 

striking tablepiece. The bowl is turned from 
a 3" by 8" maple or birch block, and the 
veneer is cut from two H'" by 12W' strips, 
one dark wood and the other light. 

On one veneer strip, run a diagonal from 
a point 2" from one end to another 2" from 
the opposite end, curving the ends of the 
line to fair them into the edges. Cut with a 
sharp-pointed knife. Then use one of the 
halves as a template for cutting the other 
strip so the joints will be true. 

In turning the bowl, first surface one face 
and scribe on it an 8" circle, marking the 
center with a nail set. Then saw roughly to 
shape to reduce turning time. Rather than 
mar the bottom with screw holes, handsaw 
a disk from l" lumber, bore a small hole in 
the center, and glue it to the turning block 
with paper in the jqint. 

Rough-turn the piece at the lowest lathe 
speed, cutting in from the face with the 
point of a skew chisel to reduce chipping. 
Then face off the block, rough the inside, 
and scrape a recess for the veneer. 
~ow, leaving the work in the lathe, join 

the veneer pieces in a ribbon with veneer 

Half of one veneer strip is used as a template in 
cutting the other to assure trueness o'f the joint • 

Cllpyngh'ed m tenal 
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tape or strong paper reinforced with cloth, 
letting the square ends overlap slightly. Ap
ply waterproof plastic glue to the veneer to 
within about 1" of each side of the square 
joints and to . the corresponding area .of the. 
bowl recess. Pad the veneer with cardboard 
and clamp it to the bowl. When the glue 
has dried, trim and fit the loose ends and 
glue them down. 

Then complete the turning, trimming the 
edge of the veneer first with the ,g.oint of a 
skew chisel. True the surface of tne veneer, 
if necessary, with light scraping cuts, and 
sand all over. 

Before applying filler to the dark veneer, 
protect the .light wood with shellac, or with 
clear lacquer if a lacquer finish is intended. 

In finishing the bowl inside, projection of the 
tool rest into the hollow shortens tool overhang. 

·Scribed · Abrasive Sheet Is Easily Torn to Fit Sanding Disk 
WHEN cutting garnet paper to shape for a 

power sanding disk, don't dull your scissors 
or tin snips. Simply lay the paper face down, 
place the metal disk on top, and scribe 

. ~ SI-IAPER TABLE 

• 
~ /*' ~- -...:-..::.·: 

_t:t . ~~ 

· BALL- BEAQINO 
. COLlAR , 

< 

-

around it with a sharp point. A sharpened 
nail or an ordinary scriber will serve. The 
paper can then be tom easily along the 
scribed line. 

Ball-Bearing Collar for Shaper 
IF A cutter is to .he raised above the table 

of a small shaper, a ball bearing of the 
grease-packed, preloaded type will make an 
excellent free collar. Its outeF- race idles 
when curved work is run against it and thus 
prevents friction burns. The inside diameter 
should be slightly larger than the spindle. 
Such bearings can be obtained in sizes to fit 
loosely over spindles of ~", ~", and ;J4'' di
ameter.-CHARLES LINCOLN, JR. 

Wide Brush Made of Three Push Brooms Smooths Tennis Court 
DRAGGED over a tennis 

court before wetting and 
rolling, a stiff brush will 
distribute loose clay even
ly. A wide brush D?ade 
by joining three push 
brooms with a strip of 
wood screwed across the 
tops will cut down the 
work censiderably. The 
handle of the center 
broom is taken from its 
socket and fastened across 
the outer ones for a 
crossbar.-H. K. FITTS. 

. 
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Nontip Chair Tray 
Won1t Spill Ashes, 
Drinks, or Tobacco 

I II 
. .::. " 

DRA WER 
C~AIR A~M- DHP 

METAL-+-! 

BoTH the housewife and 
her pipe-smoking husband 
ought to welcome this arm
chair smoking set, because 
it can't tip over and it has 
a securely held ash cup big 
enough to hold all the 
burnt matches and ashes 
likely to accumulate in an 
even~g. Pipes, tobacco 
pouch, or cigarettes are 
stored in the little drawer; 
a strip of emery cloth dis
coqrages the use of pol
ished surfaces for striking 

ASH CUP 

CUT OUT 
TO r:IT 

TAPERED v .. ,,.,_, 

3;e·l( 3fa" t 

~~8 

Tools Carried in Glass Case 
HAVING daily need for small tools, I use 

an ordinary spectacle case as a pocket kit 
for carrying such essential equipment as 
a neon test light, wrench, screwdrivers, 
and tweezers.- KARL J. GREIF, JR. 

172 POPULAR 
. SCIENC E 

matches. _ 
Walnut or mahqgany 

will make a handsome top. 
Whatever wood you select, 
it should blend with the 
color of your room or fur
niture. Holes are cut out 
to hold a tapered glass 
and a deep metal ash cup. 
Wooden cleats on the un
derside support drawer 
rails and also the strap-iron 
brackets that curve over 
the chair arm. Paint the 
iron to match the chair on 
which the set is to be used. 

Removable Cover for Glue Jar · 
NEXT time you have to loosen the cap of a 

glue jar or can with a wrench, throw it away 
and seal the container with strips of cel
lulose tape, which can be removed in a 
jiHy.-WILL THOMAS. 

\ 
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UNIVERSAL WORK HOLDER. A new work 
holder produced by the Wright Mfg. Co., of 
E lgin, IJJ. , lies flat on any surface (as at 
right ) . Among its many uses in industry and 
the home workshop are as a bench vise, par
allel clamp, and as a lathe tool holder 
(above). Large thumbscrews permit quick, 
easy adjustment. The holders seJJ for $4.75 
each or $9 in pairs. 

• 
• 

AUGER-BIT SET. For faster wood boring, 
Bruno Tools, of Beverly Hi1Js, Calif., now 
offers auger-bit sets consisting of one g~~, 
shank with interchangeable heads. This 
makes it possible to bore holes of many sizes 
simply by changing the head. One set has 
six heads ranging from ~, to 1}4" by eighths. 
Another covers the same range by sixteenths. 

PUMPLESS BLOWTORCH. Generating · its 
own pressure when heat vaporizes gasoline 
in the tank, this small ~lowtorch operates 
without the pump normally associated with 
such torches. Light in weight and econom
ical to use, it is produced by the National 
Pumpless Blowtorch Company, Cleveland. 

• 

N EW GRINDER. An 
electric grinder an
nounced by the Du
more Company, of Ra
cine, Wis., is a dual
pmpose tool for use 
either as a hand grind
er or with an attach
ment that converts it 
to a flexible-shaft tooL 
Other attach ments 
adapt the grinder to 
bench a nd l a th e 
mounted operations. It 
is powered by a 1/ 14-
hp. motor. 
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CLOTHESPIN 
HOLDER WITH 
MESH-W\RE 
BOTTOM 

• 

• 

Clothespins won't get dirty from collected dust and . 
rainwater, and soil clean laundry, if the bottom 
is removed from th~ box in which they are kept and a 
piece of galvanized 1/4" wire mesh put in its place. 

Buttons can be replaced the minute they're missed-at 
· the ironing board-if an assortment is strung on a 

large safety pin stuck into a pincushion hung in the 
ironing-board recess. Keep needles in the pincushion, 
too, and spools of thread on finishing nails·. 

IRONING-BOARD 
CABINET 

....---
\ 
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NAILS TO 
HOLD 

SPOOLS 

PIN CUSHION 

I 

' • 

FORK , 

/ 

PEELED CUCUMBER 

Scalloped edges on thin cucumber slices help 
make an attractive dish. The scalloping is 
easy; just run the tines of a fork lengthwise 
over the peeled cucumber, and then slice. 

• 

PILLOW TICK 
TIED TO . 

CLEANER TUBE 

FEATHERS 

Feathers can be stuffed into a pillow quickly 
and neatly with the help of a vacuum cleaner. 
Substitute the tick for the cleaner bag, dump 
the feathers on a paper, and draw them in. 

More comfort for the goldfish and less danger 
of fire result if you put aquatic plants in 
the fish bowl. Because of the burning-glass 
effect, bowls shouldn't be left in sunny spots • 

. .. 

' 
• 

• 

• 

• 
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no harm is done as they 
will be concealed behind 
escutcheon plates. 

With the height of the knob spindle gauged 3' above the finish floor, 
the lock is held against the stile, and the key and spindle holes are 
scribed. The selvage is held flush or I I 16" in from the edge. 

L oc k s o f thi s kind 
come assembled for right
hand doors, but they can 
be reassembled quickly 
t o ope r a t e on d oors 
swinging in the opposite 
direction. If the flat side 
of the lat ch f aces the 
strike, lay the lock on the 
b ench an d remove the 
cover. Lift the inner end 
of the latch bolt to take 
it out and turn it over be

By EDWIN M . LOVE 

M ORTISE locks are most practical for 
inside doors but are also used exten

sively as auxiliary locks on outside doors. 
They are inexpensive, are easy to install, 
and serve as latches when locking with a 
key is not required. The mortises to receive 
them need not be cut any too neatly, and 
if the key and spindle holes aren't perfect, 

Scribing for the selvage mortise. Holes are first 
bored for the spindle and key, and then the lock 
mortise is bored and chiseled out. If one end of 
the selvage sinks too far, put a shim under it. 
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fore replacing it. Be sure to slip the bolt 
spring over the prong in the slot when put
ting it back. 

When preparing to install the lock, hold 
the door open with a pair of wedges driven 
under the lock stile. Max:k the height of the 
knob spindle-customarily 3' above the fin
ish floor-and, holding the lock against the 
door with the latch plate or "selvage" flush 
with the edge, scribe through the key and 

Here the jamb is scribed to width for the strike. 
Its position is found by dosing the door until 
the latch touches and marking above and below it. 
Center the striking lip between these marks. 

• 

• 
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spindle hole to locate their centers. Draw 
a line also along the top of the lock to guide 
in laying out the mortise. Some carpenters 
prefer to set the face of the seh-age 1/ 16" 
behind the edge of the lock stile to permit 
dressing down without removing the lock 
if the door swells and binds. 

Next, bore the spindle hole with a W' bit 
and the keyhole with a }~" bit, stopping when 
the point pricks the opposite side of the 
door. Finish boring from the other side to 
avoid splintering. Then elongate the key
hole on both sides with a 3/ 16" or~" chisel. 

Lay out for the mortise by squaring across 
the edge of the door from 
the top line d1·awn on the side 
of the stile. Draw a bottom 
line also, an d gauge a center 
line. Bore ~~~ holes D~" apart 
and overlap with holes be
tween them. Put the end ones 
beyond the end lines to clear 
out the corners and save time 
in chiseling. Sight along both 
sides of the door when bor
ing to assure alignment . Reg
ulate depth with a bit gauge 
or a chalk mark on the bit. 

Trim the sides of the mor
tise with a wide chisel, trying 

the lock from time to time until it enters 
properly. Then punch screw holes with a 
nail set and sere'~' the selvage to the edge 
of the door. Scribe around the selvage with 
a knife point, remove the lock, and mortise 
the edge to take the selvage, making cross 
cuts as in clapping for a hinge and trimming 
to the outline after r.t}moving the waste. 

Screw the lock back in place, and if one 
end of the selvage sinks too far, shim with 
cardboard. or sandpaper. Insert the spindle 
and try the 1ock with the knob and key. 

· Locate the position of the strike, also 
known as the keeper, on the door jamb by 

Mortise locks ore always assembled 
for right-hand doors. Should the 
flat port of the latch be toward 
the jamb, toke the cover off end 
turn the latch bolt over. Be sure 
to slip the spring over the prong. 

Screw the strike in place in the 
jamb mortise, end then cut through 
the openings with o chisel for the 
latch end bolt mortises. No greet 
core is required . The only thing 
t hat needs watching is to get the 
recesses deep enough so the latch 
a nd bolt will not bind. 

MAy 17 
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· LOCK STILE 

LINE SCRIBGO ""' 
AT TOP OF LOCK 

LAYOUT ~OR 
MORTISE 

LOCK AND S&LVAOE 
MORTISED 

HEAD STOP 

SAW 
KERI= 

BREAK AND TRIM TO CURVE 

~ITTI NG DOOR STOPS 

Since the rear edge of the head stop is rounded, 
the corner of the side stop must be shaped to fit 
in order to avoid showing a gap. The corner is 
also cut at on angle to simulate a miter. 

closing the door until the latch touches and 
marking above and below the latch. Open 
the door, hold the strike against the jamb 
with the striking lip centered on the gauge 
marks, and scribe for both the top and bot
tom. Set a gauge by comparison with the 
lock selvage and score the sides for a mor
tise. Cut with a chisel in the same way the 
edge of the door was mortised for the lock 
selvage, screw the strike on, and with it in 
place mortise for the latch and bolt by 
chiseling through the two openings. 

Many carpenters wait until after the lock 
has been installed to set the door stops in 
the jamb. The stops can then be adjusted 
to fit the door closely even if it has become 
somewhat twisted. 

Cut the upper stop first to fit between the 
wide jambs and nail it in place parallel to 
the edge of the jamb at a distance 1/ 16" 
more than the thickness of the door. Butt 
the side stops against the head stop, cutting 
them a little long so they can be sprung 
into place and forced into a tight joint. Nail 
in the hinge stop with a clearance of l/16" 
against the door hinge stile. 

If the door is sprung and is hung, as it 
should be, with the upper lock corner pro
jecting into the opening, latch the door, 
force the corner out, and hold it with the stop. 

Screw the escutcheon plates on, and then 
remove them again before painting. When 
replacing, turn the screw slots parallel with 
the length of the plates. END 

PLYWOOD SCREW FASTENINGS, I fWOODWORKINGJ 
Maximum strength in screwing plywood to wood frames is obtained when there is proper 

balance of screw gauge, length, spacing, and margin (distance from the edge to the screw). 
If too close to the margin, the fastening may fail through shear stresses, or if too small 
a gauge screw is used, the head may pull through. Obviously, frames should be of such 
material and size as not to split or be weakened by the screws. Experience indicates 
flathead screws alone and roundhead screws used with washers are about equal in holding 
powet·. Roundhead screws without washers are markedly inferior. 
fLATHEAD SCREW ROUNDHEAD Plywoods may be divided into the following 

three density groups, each of which has its 
own screw-holding characteristics : 
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Low density: Basswood, Spanish cedar , cotton
wood, bald cypress. Douglas fir, true fir, hem
lock, sugar pine. white p ine, yellow poplar, 
redwood, and Sitka spr uce. 
Medi um densi ty: Black ash, pumpkin ash, 
white elm, black gum, cotton gum, red gum, 
hackberry, magnolia. mahogany, soft maple, 
sycamore, and black walnut. 
H i gh density : White ash, beech. birch, black 
cherry, cork elm, a nd hard maple. 
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MATCHING. SETS 
OF HOLE'O 

THROUGK FRAME. 
AND OUTSIDE. POSTS 

TO TAKE 
11?." BOLT5 

RAISE OR LOWER E.ND 
.. .. •.. TO SUIT WATER LEVEL . ..... :· · ..... ____ , / ..... ~~~ · ............ ~::.:·- ......... .,. ..... ~ 

... ···· ·~ . -·· .. 

·= ROLLE.R- 'Z." PIPE--
ENDS PLUG.G.ED WITI-t OAK 

TO TAKE. 'h" PINS 

Roller Runway Makes It Easier to Launch or Pull Out a Boat 
BoATS weighing as much as 400 lb. can be 

handled with ease on this simple roller-fitted 
runway. Hinged for quick raising or lower
ing, according to the water level, it may be 
installed in the spot best suited to your par
ticular dock or needs. 

Provided the outer posts will not inter
fere with water traffic, locating it at the end 
of the dock will make it possible to haul out 
a particularly heavy boat with a small winch 
or tackle. In a boathouse, it could be hinged 
from the doorway and be made long enough 
to reach out to the point where the boat will 
float. Or the runway might be extended from 
posts on shore if you haul your boat on a 
trailer or car. 

Build the frame of oak or heavy pine, re
inforcing the corners with braces and the 
entire frame with diagonals. Suit the width 
to the beam of the boat and adjust the length 
so the incline at the lowest water level will 
not be more than 30 deg. Hinge the frame 
loosely to the piles in order that it may be 
removed in winter. 

The rollers are 2" pipe cut to length and 
plugged with 10" or 12" oak dowels to take 
drive-in pins of W' iron rod. Simple oak pil
low blocks are used to mount the rollers on 
the frame every 18" or 24". Matching sets 
of holes in the outer posts and frame allow 
for adjustment of the runway to the water 
level.-J. A. E~niETT. 

Waterproof Plywood Provides Blade Material for Pair of Oars 
\VHY buy a pair of oars when you can 

make a trim set easily and economically 
from scrap pieces of %" waterproof plywood 
and two lengths of tough 
hardwood? 

the slot with resin glue, install the blade, 
and secure with flathead screws. Eaint or 
varnish to suit.-JosEPH S. CoRLE. 

Mark the blade outline 
on the plywood, saw to 
shai)e, round off the edges, 
sand until smooth, and ap
ply three coats of spar var-: 
nish or paint. After cutting 
the handle to size and slot
ting the lower end, coat 

BLADE ¥8" WATERPROOf= PLYWOOD 

2~" \ • 

~ t 
- - - - I e . -. 
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Second of a series . on harnessing 

small brooks and streams. How to 

measure the available· horsepower 

and pick the right water wheel . 

PART TWO 

By C. D. BASSETT 

M EASURING the flow of water in the 
stream or brook on your property is 

the logical first step in planning a small 
water-power project. The. float method of 
making this measurement, described in last 
month's installment, is generally the easiest 
to perform and, if done carefully, is accu
rate enough for most purposes. If, however, 
a stream is so shallow at low-water time as 

- -
• 

k-s· 
RULE'R I . 

---- ~ 

• 

to impede the progress of a weighted float, 
the weir method of measuring flow has ad
vantages. Essentially a kind of ~ater meter, 
a weir is a rectangular notch or spillway of 
carefully controlled proportions located in 
the center of a small temporary dam. Two 
simple measurements permit the volume of 
flow to be accurately calculated. ' 

Before constructing the dam, measure the 
depth of the stream at the site; the depth 
of the weir notch, M in Fig. 1, should equal 
this. Since the dam need not be per
manent, simple plank or tongue-and-groove 
lumber will serve adequately. No water 
must flow except through the weir, so care 
should be taken to seal the ends and bottom 
of the dam by extending planks into the 
banks and below the bed of the stream. 
Clay or loam puddling on the upstream 
side will stop minor seepage. Be sure the 

DAM PERPEN-DICULAR TO 
FLOW OF- STREAM 

• 

-

I " -,1-4-·i MIN • 

~VEL 
PLAN I<. 

- ..... .n TOf' Of SlAKE 
LE'VEt. W11H 
BOT"fOM Of WEIR 

-1.--rol:..lr-- • • •-.,. • • • •. ~~-\. ~ 1 
1 v'...._,_ • 

I 
STAKE' PUDDLING- . 

ABOVE 
DAM . 

PL NK PAM 
,,__~U.S SUPPORT 

fOR. PAM 
• 

TH IS 1:.0 G-E' 
TO 6E \..EVflfD 

Fig. I. WEIR METHOD OF MEASURING FLOW. More trouble than the float method, this gives sorne
what more accurate results. It is especially useful in shallow streams, or if a dam is already present. 
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dam is perpendicular to the flow of the 
stream. 

The weir should be located ·in the center 
of the dam, with its lower edge not less 
than 1' above the surface of the water be
low the dam. This lower edge should be 
accurately leveled. Both this and the verti
cal edges of the weir should be beveled with 
the sharp edge upstream; a }'" flat on the 
bevel will keep the edge from breaking 
down. Proportion the weir so that its length 
Lis not less than 3M, and larger if possible. 

Drive a stake in the stream bed at least 
5' upstream from the weir, pounding it 
down until its top is exactly level with the 
bottom edge of the weir. Allow the stream 
to reach its maximum flow through the weir 
and then measure with a ruler the depth 
in inches of water over the stake. Referring 
to the table on this page, you can now read 
the number of cubic feet per min. of water 
for each inch of L, the weir width. If you 
multiply the figure from the table by L, the 
result is the total amount of water flowing 
in cubic feet per minute, which is Q in the 
horsepower formula given last month. 

Inebes Depth 
OYer Stake, D 

1 lneh 
2 " 
3 " 
4 .. 
5 .. 
6 " 7 " 8 " 
9 " 

10 " 

ll " 12 " 
13 " 
14 " 
15 " 

16 " 
17 fl 

18 " 
19 " 
20 " 

21 .. 
22 " 
23 " 
~4 " 

.40 
1.14 
2.09 
3.22 
4.50 

5.90 
7.44 
9.10 

10.86 
12.71 

14.67 
16.73 
18.87 
21.09 
23.38 

25.76 
28.20 
30.70 
33.29 
35.94 

38.65 
41.43 
44.28 
47.18 

1/6 
in. 

.47 
1.24 
2.23 
3.37 
4.67 

6.09 
7.64 
9.31 

u.oe 
12.95 

14.92 
16.99 
19.14 
21,37 
23.6'7 

26.06 
28.51 
31.02 
33.61 
36.27 

39.00 
41.78 
44.64 
47.55 

1/4 
in. 

.55 
1.36 
2.36 
3.52 
4.64 

6.28 
7.81 
9.52 

11.31 
13.19 

15.18 
17.26 
19.42 
21..65 
23.97 

26.36 
28.82 
31.34 
33.94 
36.60 

39.34 
42.13 
45.00 
47.91 

I 

3/6 
in. 

.65 
1.47 
2.50 
3.66 
5.01 

6.47 
8.05 
9.74 

11.54 
13.43 

15.43 
17.52 
19.69 
21.94 
24.26 

26.66 
29.14 
31.66 
34.27 
36.94 

39.69 
42.49 
45.38 
48.28 

1/2 
in. 

.74 
1.59 
2.63 
3.83 
5.18 

6.65 
8.25 
9.96 

11.77 
13.67 

15.67 
17.78 
19.97 
22.22 
24.56 

26.97 
29.45 
31.98 
34.60 
37.28 

40.04 
42.64 
45.71 
48.65 

If your stream is already dammed, there 
is no need to construct another dam just to 
measure flow. It is quite possible to employ 
the existing dam, using its spillway as a 
weir, provided that all water can be made 
to pass through the spillway. Construct a 
wooden or metal frame to fit the spillway 
and seal it in place snugly. The center of 
this frame should incorporate a properly 
proportioned weir notch. As before, M 
should equal the depth of the water flowing 
through the spillway before the weir is 
installed, and L may in most cases be half 
the width of the spillway. 

To get an accurate estimate of available 
horsepower, you will need a precise figure 
for H, the head of water that will be present. 
Head may be defined as the vertical dis
tance in feet from the surface of water in 
the pond behind the dam to the surface of 
the stream below the dam at the site of the 
wheel. This figure may be obtained by any 
of several methods in cases where a dam is 
already present, and with scarcely greater 
difficulty at the site of an unbuilt dam. 

5/8 
in. 

.83 
1.71 
2.78 
3.99 
5.36 

6.85 
8.45 

10.18 
12.00 
13.93 

15.96 
18.05 
20.24 
22.51 
24.86 

27.27 
29.76 
32.31 
34.94 
37.62 

40.39 
43.20 
46.08 
49.02 

Measuring a difference in elevation can 

3/4 
in. 

.93 
1.83 
2.92 
4.16 
5.54 

7.05 
8.66 

10.40 
12.23 
14.16 

16.20 
18.32 
20.52 
22.70 
25.16 

27.56 
30.08 
32.63 
35.27 
37.96 

40.73 
43.56 
46.43 
49.39 

7/8 
ln. 

1.03 
1.96 
3.07 
4.32 
5.72 

7.25 
8~86 

10.62 
12.47 
14.42 

16.46 
18.58 
20.80 
23.08 
25.46 

27.89 
30.39 
32.96 
35.60 
38.:u 

41.09 
43.92 
46.61 
49.76 

be quickly and accurate
ly done, with an engi
neer's transit and level
ing rod. But since not 
everyone has access to 
these instruments, and 
since those who do 
would not need instruc
tion on so simple a job as 
running a level, we'll 
pass on to other methods. 

Table from James Leffel & Co. 

Figure 2 illustrates a 
very simple way of meas
uring a vertical distance. 
The equipment required 
is a carpenter's level, a 
folding rule or steel tape, 
a 1" by 2" by 6' board 
with two edges planed 
parallel, two wooden 
pegs, a stake, and a C
clamp. These are items 
that can be found in al
most any home, and cer
tainly any farm. Though 
the method can be some
what tedious if the dif
ference in elevation is 
large, the results will be 
quite accurate with or
dinary care in leveling 
and measuring. Note in 

This table shows the quantity of water passing over a rectangular weir in 
cubic feet per minute ( cfm) for each inch of notch width. Depth. D is 
read as a combination of the lefthand column and the top row. For ex
ample, if the depth over your stake is 5%", follow over 5 (fifth row) to % 
(fourth column), and read the value as 5.0 I cfm. Don't forget that this 
figure should now be multiplied by the. width in inches of your notch. 
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the drawing that in the case of a pre
existent dam, one or more measurements 
needed to carry around the edge of . the 
dam are subtracted h om rather than added 
to the total. 
· Less practical in most cases, though still 
of occasional special value, are two other 
ways to determine head. Elevations can be 
measured quite readily by the techniques 
of photographic surveying. For those who 

• 

are familiar with the procedure, it is a 
simple matter to take the required pictures 
in the field and then scale the required 
elevation at the desk from the developed 
photographs. Another method involves the 
use of a barometer, either mercury or 
aneroid, to indicate differences in height. 
1-Jowever, . this method is useful only where 
the head to be measured is considerable, 
say, more than 25', and calls for special 

techniques to hold the prob

C CLAMP PI;G- AI WATER LEV'L 8EII tND PROPO~ DAM 
STAKE 

LfVfL 
able error down to accept
able proportions. Except in 
unusual circumstances, the 
writer recommends that the 
method in Fig. 2 be em
ployed, inasmuch as it re
quires little special equip
ment and with ordinary care 
gives good results. 

-....{:~~·=~~·~p SCALE 

~ .. 0 0 

SOAII.P WITH "TOP 
AND BO"TTOM 
EP&ES PARA LLEL 

' It• 

\ ROUT£ MAY &E CIRC.VITOIIS 
S INCE ONLY VERTICAL 0 

0 .. 

• 0 \ 
0 0 

· "- \1.1:: ...... 
• 

MFASUREMF~ A~E fti££PfiP 

PiG- FUJSij WITII 
6URFAC.E 

--+-PEG- FLUSH 
WITit S\IRFAC:E 1\T 

PROP0$£0 WIU£L Slir 

Fig. 2. MEASURING HEAD. With a carpenter's level, straightedge, 
and pegs, head can be measured before or after the dam is built. 

With sound figures for 
both H and Q, you are now 
ready to calculate the avail
able horsepower of your in
stallation with the formula 
given in the first installment. 
If the power is found to be 
sufficient to warrant continu
ing with the project, say% hp . 
at the least, your next step 
is to determine the nature of -
yow· power requirements. 
Here individual variations are 
so many as to make it difficult 
to outline a specific proce
dure. It's possible, however, 
to suggest factors you should 
consider in planning your 
power plant. 

Some of the uses to 
which small-capacity instal
lations are successfully put 

With the straightedge held level, vertical height Your last measurement should be to the surface of 
between a pair of pegs is read off and noted down. the water at the site selected for the water wheel. 
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HEAD 

I:> AM 
/1..-t'tl'RAl>H RAcK An impulse (Pelton) 

wheel is turned by 
VENT the force of a jet 

from the nozzle as 
it hits wheel cups. 

' 
• H~AO .. 

The Francis or American 
reaction wheel is turned 
by water falling through 
a duct in which the run
ner or wheel is confined. 

~~::;--.... SHAFT 

PIVOT ~D FOR 
CONTROL t;.ATE 

RU~.tNER OR WHEEL 

TRASH RACK 

I> RAFT 
TUBE 

The propeller reac
tion wheel is moved 
by current flow on 
a high-speed . hori
zontal-plane runner. 

FLUME-

•• 0 
' 

An overshot gravity 
wheel is rotated in 
part by impulse but 
principally by the 
weight of the water. 

FIG. 3. FOUR TYPES OF SMALL WATER WHEELS 

include directly powering pumps, mills, 
machine tools, or other small-demand ma
chinery; and driving a generator to supply 
electricity for either lighting or power pur
poses. The latter type of installation is of 
course the more flexible and generally use
ful. Determine, then, the uses you propose 
for your water power, and tabulate the 
horsepower required after each item. In 
the case of electric motors or appliances 
rated in amperes or watts, remember that 
watts are volts times amperes, and that 7 46 
watts a_re equal to 1 hp. 

From this tabulation, the peak load can 
be determined. This is the sum of the 
power demands made by different pieces of 
equipment that may probably be in use at 
one time. Knowing power and load, you 
can now determine if the proposed installa
tion will be on a sound basis. 

Do not use your available horsepower 
figure directly, since deductions should first 
be made for losses in the water wheel and 
in the generator, if one is to be used. For 
small installations, assume wheel efficiency 
to be 75 percent; many small wheels will 
better tl1is, but the assumption will provide · 
leeway for possible optimism in measuring 
H and Q. Generator efficiency call' be as
sumed to be 80 percent, a figure that will 
also be bettered in many cases but is on 
the safe side. Thus switchboard power may 

be expressed at . 75 x .8 x hp, or .6 of the 
available horsepower. 

At this- stage of the game, it's well to 
mull over the possible variations and com
binations, rather than to proceed with spe
cific consh·uction plans. Consider for ex
ample the decision required if the indicated 
switchboard power will seemingly handle 
the peak load-whether to build a dam just 
large enough to do this job, or to build one 
substantially larger to handle possible future 
increases in power requirements. The for
mer choice will be obviously cheaper at 
first hut may not be so in the long run, 
since power demands have a way of grow
ing and since it is rarely satisfactory to in
crease the structure of an existing dam. 

If the peak load is apparently too high, 
various possibilities should ue considered. 
Will "pondage" -water stored behind the 
dam overnight or in slack periods- help out? 
Can the use of equipment be rationed in 
some way to level out the load peak? Can 
some nonessential equipment be dispensed 
with? Is the project necessarily a year
round enterprise, or can the low-power 
characteristics of the dry season be ignored? 
A word of cautiqn on these points may not 
be amiss: it's far better to plan an installa
tion that will provide more power than you 
need tl1an one which doesn't supply enough . 

Whether, in the event that you decide to 
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generate electricity, to use AC or DC is 
another decision to make. In circumstances 
where the generator must be located some 
distance from the load, AC is the only 
choice, for DC transmission losses would be 
too high, amounting in small installations to 
a prohibitive percentage of switchboard 
power. If your buildings and equipment are 
already wired to receive one type of current, 
it would obviously be sensible to fix on the 
same type· of power; if for example your 
farm is already wired for a battery-type 
lighting system, there would be little reason 
to revamp the installation for AC. If on 
the other hand you are starting from scratGh, 
the writer recommends the use of DC 
wherever possible. An AC generator must 
be closely regulated at or slightly above 
synchronous speed, and close regulation re
quires complicated governing equipment 
that is h·icky to build or expensive to buy. 
A compound-wound DC generator, on the 
other hand, provides inherently close volt
age regulation over a wide speed range; and 
even a shunt-wound DC generator with a 
direct-acting field-rheostat regulator would 
be satisfactory. 

Selecting the right wheel for your plant 
is perhaps the final step in your preliminary 
planning. There are three general types of 
water wheel-impulse, reaction, and. grav
ity-and several fairly common varieties of 
each type. However, for small plant pur
poses, it is possible to narrow the number 
down to those shown in Fig. 3. Note that 
two types of reaction wheels, the Francis 
and the propeller, are shown, and but one 
variety of gravity wheel, the overshot one. 

The impulse or Pelton wheel, operated 

exclusively by the force of the water from 
the jet, includes among its advantages very 
slight leakage and friction losses, good effi
ciency under varying flows, and a sufficient
ly high shaft speed to drive a generator. It 
is more resistant to pitting by water contain
ing sand, silt, or minerals than the reaction 
type. Its disadvantages include the fact that 
it cannot use all the available head, is 
larger than a reaction wheel developing the 
same power, and will wallow in high tail 
water. It must be mounted as close to the 
tail water as possible. 

The reaction wheel,' either the Francis or 
propeller type,' is turned by the fall of water 
through a duct or pipe in which the wheel 
is confined. It is the most compact of all 
wheels for a given power, uses all of the 
available head, and operates at a satisfac
tory speed for direct coupling to a genera
tor. It is an efficient wheel over a wide 
range of conditions, and it can be mounted 
at any convenient height above tail water. 
Disadvantages include rapid corrosion with 
silted water, and relatively high leakage and 
friction losses, especially in small units. 

Finally, there is the overshot gravity 
wheel, which is turned largely by 'the weight 
of the water and partly by impulse. It has 
good efficiency under varying flow, and is 
unaffected by sand, silt, or minerals in the 
water. Gravity wheels turn at a low speed, 
which is undesirable for driving a generator 
or high-speed machinery, but suitable for 
some pumping and grinding applications. 
Such a wheel will wallow in high tail water, 
is the largest wheel for a given power, and 
will be obstructed by ice in winter unless 
housed. TO BE CONTINUED 
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GARDEN HINTS. A bag to 
collect the seeds of valuable 
plants, as at the left, can be 
readily obtained by cutting a 
length of coarse mesh stocking, 
tying one end, and turning it 
inside out. Placed on the plants . 
a few days before the capsules 
burst, such bags will greatly 
increase the production of 
breeding seeds. Right, a spring 
clothespin lettered with India 
ink makes an excellent plant 
marker. It may be attached to 
a wire fence, dowel, or stick. 
Sand the sides if you wish to re
letter it.-TERRELL NICHOLAS. 
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Have you pulled off a smart one lately? W.e 
will pay for acceptable contributions show
ing ingenious solutions of problems in the 
home, shop, garage, or camp. It doesn't 
matter if it's wacky - if it works. 

CHEESE PENTHOUSE. I'm wild about ripe 
cheeses, but my wife absolutely refuses to give 
such nutritive scents house room in her kitchen 
or refrigerator. In desperation, I built a storage 
case and mounted it outside the kitchen door, 
placing it high enough to foil any four-legged 
highjackers. Now I have cheese when I want it, 
although the breezes on that side of the house 
sometimes become suspect.-JAcQUES ToRRE. 

• 

TICK STOPPER. I can take the spine-
jolting jangle of my alarm, but the 
night-long ticking wears me down. A 
glass cover cut from a gallon jug now 
lets me snooze, keeping ticks in, dust 
out.-JoHN A. WITTNER. 

KNOTS SUCH A BAD IDEA. One big knot 
in my new clear-pine kitchen cabinets gave 
me an idea. Using various sizes of burnt 
corks touched to some orange shellac, I 
copied the knot many times, twisting the 
end of the cork against the wood and im
parting a few curves with the edge. Then I 
applied maple stain. Now I have a fine col
lection of knots and never have to worry 
about 'em becoming knotholes.-}. W. CARR. 

o: • . 

0 C> 

IT'S MONEY IN THE TANK. At last I've 
found a way to keep myself from dipping 
into my savings. After I bought a new car 
in 1940, I made it a practice to drop a 
nickel into the gasoline tank for every gal
lon I bought. Last year I traded in the car. 
It v.ras rather difficult to get the nickels, but 
the two bucketfuls were more than enough 
for the down payment, and there wasn't a 
bit of sludge in the tank.-THOMAS R. MuHA. 
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This smooth-flying iob is no 11hot 

rock,11 but monocoque construction 

makes it a breeze to build. 

H ERE'S a control-line model that can be 
<.:ounted on to giYe many hours of 

trouJ)lefree flying, for the method of con
struetion insures a high strength-,,·eight 
ratio. Cm·ered with stiff paper, it has an all
metal appearance that is easily obtained with 
two or three <:oats of dope. A class A engine 
whips it around at a good rate, though it is 
not in the "hot rock" speed category, and 
adequate wing area permits it to land 
smoothly. 

Fashion the 17Js" long fuselage backbone 
or longeron from a piece of ~..l" sheet balsa. 
To this first attach a bulkhead A, which also 
serves as the firewall, installing two right
angle gussets to obtain good alignment. 
This bulkhead is 3s" plywood, but all others 
are cut from medium-hard 1/ 16" sheet 
balsa. Bulkheads B, D, E , and F have open
ings to reduce the weight and allow the 
control push rod to pass through, but all 
the lower sections are solid. Because of the 
rigidity provided by the paper coYering, it 
is unne<.:essarv to notch in the bulkheads. 

• 

Simply cement them in place. 
Cement a W' by ~4" balsa brace between 

bulkheads A and B and t\\·o others as cock
pit edges from D to each of the C uprights, 
but leave parts H and the "·indscreen until 
after the wing frame has been assembled 
and attached. The two parts H are canted 
imvard on an upward diagonal from the 
two C members to B, forming the forward 
edge of the cockpit. 

\Vhile the fusela~e is drying. build the 
wing frame. Drill the ~4" by ~~~ spar micl
wav to take a 2-56 bv l" scre\V that sen·es . . 

.. 

. :?1147·~- ··' '"" • ~:;;t-~ _,.,. . .,:.-;;. _M _,,_,,;;;;: 
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By ROY L. CL~UGH, JR. 

as the pivot of the control plate. Recess the 
head into the spar and coat the entire screw 
libera11y "·ith cement before pushing into 
place. Form the landing gear from 3, 32'' 
wire. The anchor is a brass washer bent 
around the wire and soldered to the mount
ing screw. Bolt the assembly to the firewall. 

Kno\\·n as ledger paper, the stock used 
to coYer the model mikes about .008". It 
bends easily "·ith the grain and has a smooth 
finish that takes dope well. CO\·er the bottom 
of the fuselage first, starting with the rear
most section and working fonYard, O\'er
lapping each joint. A template is unneces
sary. Just cut the paper to approximate size 
and trim after cementing. In covering the 
section behind the landing gear, cut notches 
at least %" deep around the wire so landing 
shocks will not tear the paper. ~eYer at
tempt to coYer more than one section at a 
time. To do so will cause buckling, cement 
"1· I " d I c 1mp es, an genera unevenness. 

:\fter the bottom of the fuselage is cov

• 

erecl, install the engine mounts. 
Then proceed to the tail surfaces 
and the balsa block that stream
lines the tail. Nate that this 
block is shaped to limit elevator 
down traYel to 3 '16". For the 
proper hinge effect, two of the 
cloth hinges must be installed 
with the cloth on top of the 

Two pen cells in the cockpit are easily 
accessible, making boosters and an 
ignition switch unnecessary. Note 
the engine vent behind the cowling. 

•.. 
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Although shown above with a class A engine, this 
model could be flown with a class B. At right, 
" Pappy" Tom Herbert, White Plains, N.Y., holder 
of the class 5 and b speed records, looks over the 
controls before flight-testing the ship for PSM . 

control surface, and two with it below as 
seen in the circled drawing. When the tail 
assembly is in place; cement on the two 
1/ 16" by 1/ 16" covering guides as indi
cated. 

Now cover the upper portion of the 
fuselage as far forward as bulkhead D. 
Then put the wing frame in place, using 
plenty of cement in attaching the main spar 
to the fuselage frame and bulkhead B. Do 
not, however, cement the butt ribs, for the 
paper on this part of the fuselage must be 
extended behind the ribs. 

Next, install the coil, control system, and 
the wing tank ( if the engine requires the 
latter) . Make the tank of sheet acetate or 
similar plastic, cementing all seams well. 
The fuel intake line is a short length of 
3/ 32" aluminum tubing, and connection is 
made to the engine with neoprene tubing. 
Be sure to put the fuel system in such posi
tion that the centrifugal force developed as 
the model flies will aid rather than hinder 
the fuel flow. Mount the coil off-center to 
the right. 

One of the secrets of good engine per
formance is good wiring. ~n this case, the 
size commonly employed for high-tension 
leads is used for all wiring except that lead
ing to and from the condenser. Since coils 
seldom burn out and because of the simplic
ity of the wiring, this part of the system may 
be sealed under the covering. The con-
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denser, however, should be located under the 
cowling, for this item gives frequent trouble 
in any model. ( Remember, the condenser is 
to blame for 90 percent of all starting 
troubles. If everything else seems okay but 
the motor does not start, or starts and runs 
unevenly, change the condenser.) 

A standard bell-crank contro1 system is 
used. The plywood crank pivots on the 2-56 
by 1" screw run through the wing spar and a 
~4" by ~4" spacer block mounted atop the 
spar. Make certain the system does not bind 
at any point. The lines are thrust through 
slots in the fuselage and two eyelets on the 
wing tip. 

In covering the wings, start at the tips 
and work inward. Cut a piece of paper to 
a bit more than 3" wide, cement one edge 
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\..WING 
POSITION 

to the underside of the main spar, draw it 
up and around the leading edge, across the 
top of the ribs to the trailing ed ge, and then 
trim. A separate piece goes on the under 
.part of the wing behind the spar. H ere, as 
on the fuselage, do not attempt to cover 
more than one section at a time. When the 
wings are finished, cover the remaining sec
tions of the fuselage and run a cement fillet 
around the juncture of wing and fuselage.· 
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FUSELAGE 
LONGERON 

Form a 4" aluminum engine cowling to 
the elliptical cross-section of bulkhead A by 
gently pressing it, and attach it on either 
side with a small wood screw or pin. Spark 
and gas controls should be extended to the 
cockpit for easy handling. The vent is ade
quate to insure good cooling, but if your 
engine runs "wet" it may be a good idea to 
s1ot the bottom of the cowling. 

For test flights, use a low-pitch prop and 
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GAS TANK 

"-MORTIS.E 
S.PAR INTO 

lNG TIP 

va•x 

RUDDER 

TA.AILtNG EDGE 

adjust the engine to turn over at a trifle 
above half throttle. Use full right rudder at 
first, easing off on this control if there is 
excessive pull. When the motor stops, dive 
the ship to within a foot of the ground and 
apply full-up elevator for a smooth three
point landing. 

Because of the exceptional fore-and-aft 
stability of the model, very little time is 
required to learn to fly it. EJI.'D 

\~- '--:..-11 6"SQ. 
C.OVER.ING GUIDES ~· 

~/~2"SHEET 

HOR.N 

PLU8 , 

aELLCRAMK 

, 

. 

RIBS (1/I<O"SH~ET) 
SHOWN FULL SIZE 

Wing tips carved from balsa also 
serve as the end ribs. The wing 
is built without a leading-edge 
spar and has no dihedral. 
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DRILL STOP. Mounted on the depth screw 
of a drill press, tbis stop provides a quick 
way of adjusting the distance of drill travel. 
A steel thumbscrew projects far enough from 
the drill press · for convenience in adjusting, 
and a steel shoe with a relatively large sur-

SETSCREWS 

• 

BASE 

. 
REAMER SHARPENING JIG. When a ream
er. is to be hand stoned, the guide pin of this 
fixture will keep the stone constantly at the 
proper angle to the cutting edge. If the 
reamer is tapered, make the guide pin with 
the same taper, instead of straight as above. 

Both guide pin and reamer are pinned 
into the upright block with setscrews. The 
upright either may be mounted on a base 
with machine screws or held snugly in a vise. 
Bushings may be made to accommodate dif
ferent sizes of reamer shanks. Tbe guide pin 
is approximately twice the diameter of the 
reamer.-EDMUND L. JoHNSON. 
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face prevents damage to the face of the 
depth screw. Make the block from steel, 
brass, or aluminum alloy, milling or filing the 
opening for the depth screw after drilling to 
approximate size, and then form the recess 
for the shoe.-JoHN A. BATES. 

PAPER SHIELDS WORK. Finding that shav7 
ings scratched the aluminum I was trying to 
turn to a smooth finish, I placed a heavy 
sheet of paper between the tool and the work. 
The shavings then came through the hole the 
tool cut, and the paper preventea them from 
marring the work.-T. G. LucAS . 

• 

Copyngh ed materi:tl 



~-- DOWil P IN 
FASTE N ED TO 

- TAILSTOCK 

RUG PROTECTS DRILLS. At the time of pur
chase, the drills in a set usually are placed 
in their holder with points upward, but it is 
safer to store them pointing downward. A 
piece of rug or other th ick material cut to 
shape, cemented on the holder floor, and 
soaked with oil will protect the points and 
prevent rust .- Al"DREW VEKA. 

TAILSTOCK POWER FEED. This coupling 
provides power feed for drilling, boring, and 
other operations in which either the tool or 
work is mounted in the tailstock. Fitted into 
a hole drilled in the latter, a dowel pin slips 
into a receptacle mounted on the carriage 
and a taper pin locks the two. Removing the 
taper pin restores the lathe to normal opera
tion.- HAROLD KRUER. 
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When a job reqoires use of th e 
long arm of the wrench, mount 
it as above. These transverse 
grooves also adapt the handle 
for use on various other tools. 

Two wrenches of different size 
are placed in the some handle. 

HANDLE FOR ALLEN WRENCHES. A handle such as this 
gives a better grip on an Allen wrel)ch and can be quickly 
'ihifted from one to another of a different size when necessary . 
Transverse V-grooves also make it possible to use the handle 
on a tap , reamer, star drill, file, or other tool. 

The wrench was made from a l n round aluminum bar 4" 
long sawed in half from end to·end. Two parallel grooves then 
were filed lengthwise on the flat faces about 5/ 32" from either 
side. One groove in each piece was filed 3/ 64" deep, but the 
other two were made deeper so two wrenches of different size 
could be clamped in the handle. To accommodate the curved 
part of the wrench, flats were filed to a depth of l / 16"·in the 
middle and at each end. Both pieces of the handle are alike 
except that the bolt holes in one are tapped 10-24 and those 
in · the other are drilled No. 3 and counterhored for fillister
head screws.-CLARENCE WITTLE. 
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M UCH of the per
formance of . a 

steam engine depends 
on the accuracy and 
smoothness of the cyl

inder bore. This is as b·ue for the miniature 
reversing engine here described (see PSM, 
April '47, p . 190 ) as for full-size engines. 

The casting for the cylinder is first 
mounted in the the three-jaw chuck and a 
roughing cut taken across the bottom so it 
can be reversed and held squarely for facing 
the top. If you have available an expanding 
mandrel, the cylinder is best bored after the 
rough facing and then mounted on the 
mandrel, where its ends can be faced smooth 
and squared accurately with the bore. 

Lacking such a mandrel, face the top 
smooth first , and then reverse the piece and 
face the bottom smooth and square before 
attempting to bore. Although the cylinder 
may be held in the three- or four-jaw chuck 
for these operations, there is less likelihood 
of slipping if it is clamped to the lathe face
plate with lugs over its flange. 

Bore the cylinder first with a heavy 
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By C. W. WOODSON 

PART TWO 

roughing cut to get the b it under the hard 
surface scale and bring the hole nearly to 
size. Then, with a freshly ground bit in
serted in the boring bar, take light finishing 
cuts while using a very fine power feed. 
If care is taken in sharpening the bit and 
setting it to eliminate chatter, an almost 
mirrorlike finish can be obtained. · 

The steam-port face can be machined in 
the shaper or, as shown in one of the photo
graphs, while mounted on an angle plate in 
the lathe. Again take a heavy roughing cut 
first to get under the scale, and then, with 
the bit freshly ground and honed .·to a keen 
edge, finish with light cuts and a fine feed. 

Remove the work to the drill press, clamp 
in the vise, lay out the steam and exhaust 
ports carefully, and drill a series of holes for 
~ach. Chip out the in~ervening metal and 
file the. resulting slot to shape. Then mount 
the work in the angle vise and drill four 
holes for each of the two angle ports to meet 
those in the face. Chip and file out as be
fore. A chisel made from 3/ 32" drill rod and 
hardened may be used for chipping. The 
cylinder is next remounted in the vise and 

Finished ports for assembling 
the cylinder of the vertical 
engine ore shown here. Also 
required ore o bottom cover 
and stuffing-box gland for 
t he piston rod . 

• 
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1 In boring the cylinder, take a heavy roughing 
cut to get under the surface scale. Finish the 

bore with light cuts and a freshly ground bit. 

5 Drill and tap one hole in the flange, and then 
bolt the cylinder head on before spotting the 

others. Use a clamp at the opposite side. 

the exhaust port drilled in from the side to 
meet that in the face. Don't drill the 4-48 
holes until the covers have been made. 

Mount the cylinder-head casting in the 
three-jaw chuck and turn the chucking lug 
straight so the casting will run true when 
reversed. Machine the top and outer edge to 
shape, and then score a light 1~" cil·cle on 
the face for locating the bolt holes. Again 
reverse the piece in the chuck, take off the 
chucking lug, face smooth, turn the step to 
a good snap fit in the cylinder bore, and 
drill a 7 / 16" hole }~" deep to clear the nut 
on top of the piston. 

The bolt holes are then stepped off ac
curately with dividers, centerpunched, and 
drilled clearance size. Snap the head in 
place, spot one of the holes in the . flange 
with a clearance-size drill, drill tapping size, 
and tap. Next, insert the bolt and spot the 
remaining holes. Make a £le mark on meet-

194 POPULAR 
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2 If an expanding mandrel is available, bore the 
cyli nder before finish-facing the flanges : if not, 

machine the flanges first and then bore. 

6 Face th e steam chest on both sides, taking a 
heavy roughing cut on each first and finishing 

with lig ht cuts to a ssure a steamtight joint. 

ing edges so that the head can be replaced 
in the same position; then finish drilling and 
tapping the flange. 

In machining the lower cover, it is im
portant that the step fitting in the cylinder 
bore be concentric with the piston-rod hole 
so there will be no binding at that point. 
Equally important it is to turn the step on 
the outer face, or bottom, concentric for 
fitting the shouldered bore il1 the standard. 

One way is to turn the gland stem and 
shoulder on the outer face first, bore and 
counterbore theW' hole, and then mount the 
piece on a stub arbor or in a step chuck to 
face and step the inner side for a snap fit in 
the cylinder bore. In counterboring for the 
gland, be sure to start carefully in the piston- , 
rod hole to assure concentricity. 

Snap the lower cover on the column, 
clamp, and spot the bolt holes through the 
column flange. Then snap the cover on the 



-

· 3 Machine the steam-port face with the cylinder 
mounted on an angle plate, finishing with very 

light cuts. A shaper will als<? do the job. 

7 Chucked gland end out, the steam chest can be 
drilled and reamed for the valve stem and the 

hole then opened out to take the gland. 

cylinder and repeat as for the head. Put 
witness marks on the column, cover, and 
cylinder flange, making certain that the 
valve face is at 90 deg. to the crankshaft 
centerline of the base. 

Face the steam-chest casting on both 
sides, holding it in the four-jaw chuck, and 
bring it to proper thickness. A heavy rough
ing cut followed by several light finishing 
cuts will assure a steamtight joint. 

Some difficulty may be encountered in 
drilling for the valve stem, since the inner 
surfaces of the steam-chest casting will have 
a slope.· If you have a hand grinder, a small 
flat can be ground inside the stem-guide 
end for a drilling surface, after which the 
steam chest can be chucked and the hole 
drilled all the way through from the gland 
end. Otherwise it may be best to lay out the 
holes as accurately as possible on the outer 
surfaces, drill each from the outside with 

4 Ports are bored at an angle from both ends of 
the cylinder to connect with the· steam ports 

in the face. Chip and file them to shape. 

. 
8· Corner holes are completed first in the steam 

chest and cylinder steam-port face; then the 
parts are bolted and the remaining holes drilled. 

an undersize drill, and then ream from ' the 
gland end. In t~is case, drill the gland end 
first, counterbore, and support it with the 
tailstock center when drilling from the stem
guide end. Finish by enlarging the upper 
hole with a No.3 drill and tapping }4"-28. 

Lay out the 14 bolt holes, drill the four 
in the corners clearance size, and spot, drill, 
and tap the comer holes in the cylinder 
steam-port face. Bolt through the four holes, 
and drill the remaining 10 tapping size 
through the steam chest into the ·cylinder. 
Separate the parts, tap the cylinder holes, 

. and open up those in the steam chest. 
Face the steam-chest cover in the lathe, 

mill the recess, clamp the steam chest to it 
in the drill press, and drill the ·bolt holes. 

The valve-rod and piston-rod glands, 
valve-stem guide, and steam-pipe flange 
are turned from bronze bar stock to dimen
sions On page 193. TO BE CON TINUED 
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Collet and Arbor Simplify Mounting_ Small Wheels in Lathe 
WHEELS, pulleys, and collars are centered 

automatically on the end of the rod inserted 
in this collet and end plug, and they can be 
reversed for turnin,g the opposite face with
out losing time in recentering. The work is 
held firmly by pulling the lefthand nut up 
tight. Use free-cutting brass for the head 

'-COLE IN TRUNK PANEL 

SWEET-METAL • 
PATCH 

• 

• 

• 
• EDGES OF PATC~ • 

BENT SUG~rtv__;.~::d· 
INWARD 

RIVETS MUST 00 
IN SOUND 

PANEL AREA 

• 

. 
Steel Patch for Damaged-Trunk 

To REPAIR a hole broken in a trunk panel, 
cut a sheet-steel patch large enough for 
rivets to go into sound material around the 
break. Smooth the edges, or bend them 
slightly in, and put the patch on the out
side. House paint or thick spar varnish 
between panel and patch strengthens the 
joint and makes it water resistant. 
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with the taper boss, and steel for the rod. 
Lathe spindles vary in length, bore, and 

taper, and the dimensions shown should be 
changed to suit. The arbor will take work 
centerdrilled the size of the rod; a set . of 
bushings can be turned for ·work having larg
er center holes.-HERBERT PFISTER. 

Tire-Cut Filler Insulates . Plug 
FoR a complete- . 

ly insulated, solid 
electrical plug, fill 
the inside with 
tire-cut filler after 
the wire connec
tions have been 
made. Press the 
filler in with a moistened finger. When dry, 
it is like molded rubber and will prevent the 
wires from loosening.-K~NNETH MuRRAY. 

Paint for Frosting Windows 
GLASS must be thoroughly clean before 

it can be painted successfully. A mixture of 
rubbing alcohol, household ammonia, and 
powde!ed whiting will remove all dirt and 
grease. Wipe clean with a dry cloth. 

For the frosted effect, mix a paint of 3 
pa1ts white lead, H~ parts boiled linseed oil, 
and * part spar varnish. Apply with a wide 
brush in ·--small squares and, after each 
square is painted, stipple with a bag made 
of several folds of cheesecloth wrapped over 
a ball of cotton.-JosEPH E. Bmo. 

• 
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Rubber Washers Made in Lathe 
DoZENS of washers can be cut in a few 

minutes from a length of old rubber hose. 
Insert a dowel in the hose and mount the 
piece in the lathe. Clamp a heavy knife 
under a block in the tool post or hold it on 
the tool rest of a wood lathe.- WILL THOMAS. 

Cardboard Guards Piano Finish 

• • 

WHEN a piano is played often, the finish 
on the piece between the keyboard and the 
music rack is in danger of becoming so 
badly marred by the fingernails that a re
finishing job may be necessary. A length 
of cardboard inserted in the space, however, 
will protect the original finish. Inserted be
hind the black keys as a tight fit between 
them and the overhang above, it won't in
terfere with p laying. 

LAO 
SCREW 

Freeing Broken Shovel Handle 
A SHO\'EL handle that has broken near the 

shank may be removed by driving a heavy 
lag screw into the end, clamping the blade 
in a vise, and heating with a blowtorch. 
When the wood has charred sufficiently, pull 
the lag screw with pliers.-RO:-l'ALD EYRICH. 

CONCRETE AGGREGATE f HANDY MANJ 

Both coarse and fine aggregate are required in strong cement. The coarse aggregate consists of 
crushed stone or pebbles graded in sizes from ~" to l'h" or up to 3" for mass concrt>le work. I t 
should be clean and hard. Fine aggrt>gate is sand, gradt>d from very fine to '·l", and shouid also 
be clean and hard. By graded is meant that the aggregate should contain many sizes from small to 
large. In the mixture, the small particles fill the voids between the large, while the cenwnt fills the 
voids between the small particles. 

Bank-nm gravel that is the natural deposit of combined sand and pt.>hbles, may be used for aggre
gate if it is clean, but for best results it should be screened, the sand separated from the pebbles, and 
reproportioned. As it comes from the bank, gravel usually contains a greater amount of sand than 
required. 

Dirty sand may be made suitable for use by washing with a h ose on an inclined shallow trough 
fitted with cleats and having a screen at the lower end to separate sand from pebbles. A trough 
should be provided to drnin off water from the receptacle under the screen . . The unwashed sand is, 
of course, put on at the top of the incline and washed do-wn. Two or thrt>e washings may be re
quired, for if silt, clay, and loam are mixed in the concrete, they will coat the aggregate and prevent 
bonding by the cement. 

\Vhat is known as "cinder concrete" can be made of cement mixed with cinders for aggregate. It is 
cheap and light in weight and is used chiefly for floors that will not carry heavy loads and in some 
fireproof structural-steel work. The cinders should be hard-burned boiler cinders free from fine ash . 
They should be wetted 24 hours before use to slack out free lime and neutralize sulphur. The pro
portion is ordinarily 1 part cement to 5 parts cinders. Don' t attempt to use household cinders; they 
are too fine and powdery. 
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By LOUIS HOCHMAN 

0 .NE of the most limiting obstacles faced 
by the amateur portrait photographer 

who works in his own horne is the lack of a 
variety of backgrounds. Blinds, drapes, and 
the materials at his disposal can go just so 
far before their possibilities become ex
hausted. 

Yet, with scissors, black paper, and imagi
nation, he can convert a light-colored blank 
wall into such an endless nuietv of artistic 

• 

background effects that his horne portraiture 
will never be in danger of slipping into a 
commonplace rut. 

It's really a very simple trick. Cutouts 
are made in sheets of black paper to form 
interesting patterns, and a sheet is set up in 
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light and shadow cast on a 
wall will form interesting 
backgrounds for your home 
camera portraits. Designs 
are limited only by your 
imagination and ability to 
wield a pair of scissors. 

Patterns are cut out from 
black paper or cardboard. 
They may be symmetrical or 
irregular in design. The 
pattern for the background 
at left is shown below • 

tc ore 
front of a light directed on the blank wall. 
The shadow of the cutout pattern is thus 
cast on the wall. All that then remains is to 
pose the subject in front of the tracery of 
light and shadow and, after lighting him 
suitably, to take the picture. 

The accompanying il1ustra.tions can but 
suggest a few of the designs that can be cut 
from black paper. Patterns may be sym
metrical or haphazard, bold or subtle, fine 
or coarse. Anything that comes to mind and 
can be transferred to black paper with a 
few snips of the scissors may be worth 
trying. The shadow design is especially 
appropriate if it helps to set a mood for 
the portrait. 

One of the simplest ways to cut symmet
rical patterns, of course, is to fold the paper 

Co~ vri(1h ' ma.enal 
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into quarters or eighths. The design is cut 
at one time in the folded sheet, which is 
then spread out to reveal the cutout re
peated in every section of the paper. 

A most suitable material for such work 
is the black paper in which films and photo
graphic papers come packed. Excellent large 
sheets of black paper, for instance, are used 
for wrappings on 8" by 1 0" paper in boxes 
of a gross sheets. If the paper is not large 
enough, two or four pieces can be taped 
together. Sheets measuring 16" by 20" 
should prove large enough for most designs. 

When more permanent patterns are de
sired, thin cardboard may be used. It should 
be coated with a dull black paint. Some 
difficulty may be experienced in cutting 
symmetrical designs on such cardboard un
less they are first cut out on. folded paper 
and then traced on the cardboard. 

For pattern ideas, you need only study 

everyday objects. A brick wal1, a flagstone 
walk, foliage, a picket fence, the rays of the 
sun, wagon wheels, latticed windows- all 
suggest good designs. Precision is not neces
sary in cutting (a razor blade may be used 
as well as scissors) for the shadows will be 
fuzzy anyway when cast on the wall. This 
fuzziness, however, adds to rather than 
detracts from the pictorial effect. 

The pattern is suspended in front of a 
light beam directed on the blank wall. Re
member that the closer the light is to the 
pattern, the fuzzier will be the edges of the 
shadows, and the farther away, the less fuzzy 
the design will show. Where a relatively 
sharp design is required, the pattern will 
have to be exceptionally large and placed 
as close to the wall as possible without inter
fering with the subject. 

Also affecting the sharpness is the kind of 
light used. For best results, the source 

This is how the pattern background is projected on t he wall. A spotlight behind the cutout throws the 
shadow d esign on a blank space. The lig ht should be placed at a 45-deg. angle so as not to hit the su bject. 

• 

• 
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One of many patterns possible with cutouts. They 
may be suggested by a flagstone walk, a latticed 
window, a picket fe nce, and other common objects. 

Spring clothespins attach the pattern to the arm 
of a supporting stand. Clothes pins on the lower 
corners add weight to hold the pattern straight. 

should be as nearly a pin point as 
possible. A small focusing spotlight 
with lens removed or a clear 500-
watt projection-type bulb without a 
reflector serves well. The shadow 
should be cast from an angle of 
about 45 deg. so the subject will be 
able to pose in front of it without 
having it on him. 

In lighting the subject, take care 
to keep bright light from sh·iking the 
background and killing off the 
shadow pattern. The subject lights 
should be well shielded and dn·ected 
from steep angles when possible. 

Such cutouts are a boon also for 
the color photographer. \Vith gelatin 
sheets of various colors taped over 
the cutouts, rich and colorful back
grounds can be obtained. Or a play 
of shadow and one color is p ossible 
with a gelatin sheet held in front 
of the light. 

An interesting rainbow effect can 
be created with semicircles of red, 
yellow, green, and blue gelatin 
mounted together over a cardboard 
frame with cellulose tape. Such a 
pattern can be projected on the wall. 

Looking up to the sun. This portrait effect is obtained with 
a simple cutout simulating rays. Mood effects like this help 

- keep portraits out of the commonplace. 

Lighting intensity on subject and 
background should be balanced. The 
color temperature of the light used 
to project a rainbow is unimportant, 
but the lights on the subject should 
be of the correct Kelvin temperature 
for the film. END 

• 
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Storage for the enlarger is provided 
in the left end. Negative carriers and 
a foot switch go above it, and hooks 
on the door take a long extension cord. 

• 
om tn a ox . 

AMATEUR photographers who lack space for a 
ft complete darkroom can take a tip from Walter 
0. Englund, of Marietta, Ga. He stores every item 
of his equipment in a handsome plywood cabinet 
finished to harmonize with the rest of the room fur~ 
nishings. Measuring 19'' deep, 26" wide, and 33" 
high, the cabinet was so designed that each bit of 
equipment has its alloted niche. In use, the top of the 
cabinet provides a resting place for the enlarger, and 
the only other thing required is a table for trays. 

Open the front doors, and this is what you see. The comportment 
at the right will take II" by 14" trays if the bottom shelf is 
removed . On the right door are hooks for film clips and a print 
roller. In the right end are four drawers for storage of paper. 

On the back (right} are three electrical outlets. The top one 
and that at lower left are· in series so a foot switch can be 
used with the enlarger. A safelight is connected to the other. 

Shelves that are reached by lifting the top provide space for 
ferrotype tins, II " by 14" paper, scales, film, and negatives. 
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PROTO IDEAS 
tand EQUIPMENT 

ELECTRIC DRIVE. A continu
ous-action movie cam era, 
adapted in a 1ightweight edi
tion from cameras mounted 
in the wings of warplanes, is 
driven by a special dry-cell 
pack housed in the case. 
Cal1ed the LectroCamera, it 
1S distributed in three models, 
one inc1ud.ing sound speeds, 
all under $140, by Associated 
Photo Products, of New York. 

FIXPECTION LIGHT. If you can't wait to in
spect prints until they are out of the fixing 
bath, a 10-watt bulb suspended 6" to 8" 
above the bath will provide safe il1umina
tion so long as you keep the print sub
merged in the hypo. A shade made from a 
small can painted black outside and with 
aluminum paint inside will prevent fogging 
of other paper. Tum the light off when not 
in use.- J. L. VAN HoRNE. 

PHOTOGRAPHIC ANALYZER. Density a!)d 
contrast are ~easured by a photocell on the 
arm of the instrument shown at right when 
a negative is placed over the illuminated 
viewer. The device will also analyze con
trast in printing papers and exposures for 
prints and enlargements. It can be used both 
for black-and-white and color. Weston Elec
trical Instrument Corporation, of Newark,, 
N. J ., is the maker. 
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TRIPOD-TOP AID. 
vVhen the socket 
on a camera, par
ticularly a minia
ture camera, isn't 
deep enough to re
ceive the full length 
of the tripod screw, 
a rubber garden
hose washer over 
the screw will pre
v e n t w o b b lin g. 
Used on a metal 
tilt top, a washer 
also helps to keep 
a camera from ro
tating out of its 
set position.-jACK 
WILSON. 
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CORD KEPT SECURE. As a p_re
caution ·against bulb failure due to 
loose connections when you are tak- · 
ing flash pictures with an extension 
unit, secure the extension cord to 
the battery case or reflector bracket 
with a half hitch.-JACK WILSON . 

~ 

. SYNCHRONIZER FOR BANTAM. A special auto
matic synchronizer has been developed by the Kalart 
Company, Inc., of Stamford, Conn., for Kodak Ban
tam cameras with f/4 .5 or f/ 5.6lenses. Small enough 
to slip into a coat pocket, this Compak Automatic 
Speed Flash has a reflector designed to increase the 
light efficiency of midget bulbs more than 80 percent. ' 
It is easily and quickly installecJ or removed. • 

RIBBON LIFTS PAPER. A short ribbon or 
string attached to a cardboard stiffener in the 
bottom of a box of printing paper makes it 
easier to remove . paper without fumbling. 
Pulling on the ribbon raises the upper sheet 
within convenient reach of your fingers. 

BLACK AND WHITES FROM COLOR. A kit 
placed on the market by Grant Photo Pro
ducts, Inc., of Cleveland, Ohio, employs the 
reversal system to get black and white or· 
sepia prints from color transparencies. All 
the necessary chemicals and a package of 
panchromatic reversal paper are included. 
Because the emulsion is coated on a water
proof base, a print can be developed and 
fully washed in only 5 min. working time 
after exposure in an enlarger. 

34M/N. 

7 

DEVELOPING AID. This indicator helps me 
keep track of the number of times I .have 
used my film developer and shows at a 
glance the developing time required for each 
successive batch of film at 68 de g. F. It is 
made from a jar lid, an indicating hand be
ing cut from a piece of tin and mounted in 

_ the center with a machine screw, a nut, and 
three washers.-KENNETH CLARK. 
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By EDWARD BLANTON 

FOR THE businessman who has to travel 
and likes to travel light, here is a handy 

radio that manages to be a constant com
panion without becoming an extra piece of 
luggage. Fla t enough to fit into a briefcase 
or overnight suitcase without crowding out 
the other things you want to take along, this 
four-tube receiver operates on either AC or 
DC at 115 volts. 

The resistance of the four tube filaments 
in series is such that no line-cord resistor is 
needed to drop the voltage. Therefore an 
ordinary two-conductor cord can be used, 
as long or as short as you like. A little extra 
length is all to the good , since in some of 
the older hotels electric outlets aren't p laced 
as close as you might like to the desk or 
night table. 

All the tubes are midgets; leads from in
side are brought out to miniature metal 
prongs embedded in the glass envelopes. 
Connections are mad e to miniature 7 -prong 
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sockets that are fastened to the chassis. 
The chassis consists of a 5W' by 8" sheet 

of thin aluminum bent to form a 90-deg. 
angle about 2" from one of the longer ed ges. 
Most of the parts are fastened to the 2" leg 
so formed. 

The first tube, a 12BA6, is a radio-fre
quency amplifier pentode with remote cut
off characteristics. The control grid of the 
tube is connected to the secondar-y winding 
of the antenna coil (L1 ) and the stator 
plates of one section of the two-gang tuning 
condenser ( C 1) . From the plate of ·the 
12BA6, the amplified radio-frequency signal 
is fed into · the primary winding of the RF 
coil, L2, which is coupled to a second tank 
circuit composed of the secondary of the 
RF coil and the other half of Cl. 

The unshielded antenna coil is placed 
beneath the bend in the chassis; the RF coil 
is placed above the chassis and must be 
shielded to prevent oscillation and distortion 
due to stray couplings between the coil 
windings and the other circuit components. 

To cover the coil, a por
tion of an old tube shield 
was cut off and bolted 
to the chassis as illus
trated on page 207. 

Output from the RF 
tank circuit is fed to the 
grid of the 12AT6, used 
as an anode detector 
and amplifier. Bias is 
provided by a 2, 700-
ohm resistor and a 10-
mfd. , 25-volt electrolyt
ic condenser ( R 1, C4 ) . 
A small mica condenser 

An average-size briefcase 
ho lds the radio and plenty 
of books, papers, and other 
articles as well. The case 
is a leather-covered jewel 
box or accessory case. 

• 
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In pla ce of the more costly jewel 
c ase, an o rdina ry wood en b ox can 
be used t o house t he set. Offset
t ing the lid provides ventil a tion. 

( C3) in the plate circuit of the tube by
passes stray RF signals to gt·ound before 
they can get into the audio system and in
troduce unwanted noise. 

Resistance coupling is employed between 
the detector and audio stages. For the lat
ter, a SOBS beam-power pentode is used. 
A 1-meg. variable resistor ( R3) in the grid 
circuit of the tube acts as a volume control. 
For bias, a 270-ohm resistor and another 
10-mfd. electrolytic (R4, C7) are used . 

All of the electrolytics in t~is set are of the 
dry type, encased in tubular aluminum shells 
and wrapped in heavy paper. These electro
lytics require no mounting brackets as th~y 
are small and light enough to be supported 
by their own pigtail leads. Polarity is impor
tant in wiring electrolytic condensers. The 
"plus" and "minus" leads must be connected 
as indicated in the diagram. Should the leads 
ot an electrolytic be reversed, it may start to 
"boil" and will quickly short or otherwise. 
become inoperative. 

The midget output transformer, mounted 
on the underside of the speaker frame and 
projecting through an opening cut in the 
chassis, couples the output from the plate 
of the SOBS with the 3" dynamic speaker. 
To match the impedance of the tube to 
that of the voice coil, the transformer should 
have a primary impedance of 2,000 to 3,000 
ohms and an impedance in the secondary 
winding of about 4 ohms. . 

For the filter choke, L3, the SOO-ohm field 
coil of the speaker is used. This value isn't 
critical; any field coil from SOO to 1,SOO 
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ohms will serve. Small 
16-mfd. electrolytic con
densers are connected to 
both sides of the coil. 

A rectangular speaker 
opening approximately 3" 
by 4" is cut in the front 
panel of the case and 
covered on the inside 
with a suitable grille 
cloth. Since the speaker 
is mounted on the alumi
num chassis, it is not 
necessary to bolt it to the 

b . t T 11 " d . ca me . wo 12 1a. 
holes are drilled in the 
front of the cabinet to 
clear the tuning-condens
er and volume - control 
shafts. These two shafts, 
supplemented by one 
nut and bolt, should be 

sufficient to hold the aluminum chassis 
firmly against the front of the cabinet. 

The cabinet itself consists of an imitation
leather covered jewel box measuring 3" by 
6" by 9" which allows slight clearance for 
the chassis on all sides. A rectangular open
ing is cut in the back of the box and covered 
on the inside with wire ll)esh. This is nec
essary to provide adequate ventilation for 
the set. With a case of this size, both the 
line cord and a 2S' length of antenna wire 
can be coiled inside for easy transportation. 

The photo on this page shows an alter
native and less expensive cabinet made of 
a small wooden box purchased at a crafts 

-

LIST OF PARTS 

C1: 360-mmf. two-gang tuning condenser. 
C2, C10 : .01-mfd. paper· tubular, 400 volts. 
C3 : 250-mmf. mica. 
C4, C7 : 10-mfd., 25-volt electrolytic. 
C5 : .02-mfd. paper tubular, 400 volts. 
C6: .005-mfd. paper tubular, 400 volts. 
C8, C9 : 16-mfd., 150-volt electrolytic. 
R1 : 2, 700-ohm. 2-watt carbon. 
R2: 150,000-ohm, 1-watt carbon. 
R3 : 1-m eg. volume control with switch. See 

S1. 
R4: 270-ohm, 2-watt carbon. 
L1: Adjustable ir on-core antenna coil. 
L2: Adjustable iron-core RF coil. 
L3 : Field coil of speaker used as filter choke. 
S1: S.P.S.T. on volume control R3. 
T: Output transformer. 
Tubes, wafer sockets, 3" electrodynamic 

speaker, dial plates, knobs, misc. hardware. 
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store for less than a dollar. The 
lid of this box is mounted on the 
body with metal brackets, pro
viding a W' wide air space to 
aJlow ventilation for the. tubes 
on ali sides. With such all
around cooling, the set may be 
played ·while it is lying on its 
back or on any of its sides. Al
though somewhat less hand
some, a cigaT box wi th a ventila
tion slot will be as serviceable. 

In common with most AC-DC 
sets, the chassis of this receiver is 
grounded to one side of the 
power line. Therefore no exter
nal ground should be used. A 
hank of antenna whe thrown out 
the window or strung along the 
Aoor is sufficient to pick up most 
local stations. It must be noted, 
however, that this is a TRF ciT
cuit arid its selectivity is not 
as great as that of a superhetero
dyne. Nevertheless, it should be 
sufficient to separate transmit
ters ii1 most locaHties. When us
ing the set on DC, remember to 
reverse the plug if the radio fails 
to play on the first try. 

If you like radio novelties, you 
may want to try putting this 
compact circuit, perhaps rear
ranged on a more suitable chas
sis, into a banjo clock, a table 
lamp, a book cover, a night 
table, or even a ship model. 

TUB£-;--. 
SHIE.LO" 

FRONT 
PANEL 

To prevent oscillation and distortion 
due t o stray coupling, the RF coil 
must be shielded. A suggested method 
for isolating t he coil is to enclose 
it in an old tube shield which is at
tached to the chassis as shown above. 

The chassis is a sheet of aluminum bent to the shape of o long 
" L." Most of the ports ore attached to the projecting ledge. 

• 

Front view of the chassis. Matching holes ore cut in the cabi
net for the speaker and volume-co ntrol and condenser shafts. 

Aside fro m the tubes and speaker, most of the parts are mounted 
below the bend in the chassis, as shown in the photograph below. 
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EXPERIMENT KIT. A package that supplies 
all the parts needed for building such elec
tronic devices as a radio receiver, photo
electric relay, and a remote tuner, is sold by 
Deer & Taylor Co., of Berkeley, Calif., for 
about $40. The chassis has a few fixed parts 
and an array of clips to which the removable 
parts supplied with the kit may be con
nected. An accompanying manual shows 
hookups for 18 circuits. 

208 POPULAR 
SCIENCE 

• 

• 

TO TI&'ANSMISSION 
L.INE ON NEW 
BAND ANT£NNA 

_.,... __ ,L.3 

TO ANT£NNA 
TE12MINAL.S ON 

OlD BAND QEC.EIV£2 

C I, C2: 8-plate midget air trimmers. 
L I : 2 turns No. 18 insulated hookup wire interwound 

with L2. 
L2: 4 turns No. I 0 solid enameled wire space wound 

7/ 16" dia. 
L3: I 0 turns, otherwise same as L2. 
L4: 3 turns No. 18 hookup wire interwound with L3. 
X: I N34 crystal. 

FM CONVERTER. Old-style FM sets de· 
crease in usefulness as transmitters continue 
to switch over to the new frequencies 
around 100 megacycles. Many converters 
have been offered to salvage these sets, at 
least in part. One of the most interesting is 
the design of Henry R. Kaiser, chief engi
neer of Pittsburgh's WWSW and its FM 
affiliate, WMOT. The simple circuit shown 
above evolved accidentally when the tube 
of a one-tube converter failed. The signal 
continued to come through just as well. 

Empty baby-food cans are used to house 
the coils, trimmers, and crystal, and the 
units are assembled by the station staff. 
They are sold to local set owners for $2.39, 
representing the cost of the parts. No dis
tribution is planned outside the station's 
service area. Early tests of the converter 
covered only a few stations operating at the 
low end of the band (below 95 me.) . The 
input circuit is tuned to the transmitter 
frequency and the output to a frequency 
within the range of the receiver. The coils 
must be placed near the receiver. 

ANOTHER CONVERTER. 
This one, slated for na
tional distribution, is 
made by the Waterproof 
Electric Company, of 
Burbank, Calif. The unit 
measures approximately 
B~" by 2" by 4" and 
weighs less than 1 lb. It 
is intended to cover all 
the frequencies of the 
new band. 
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WIRE STRIPPER. En
amel, impregnating 
varnish, plastic, and 
other insulating coat
ings are chemically re
moved from wires by 
this cold wire stripper 
made by the Ellanar 
Chemical Company, of 
Chicago. The wire is 
immersed in the liquid 
for from 15 sec. to 2 
min. depending on 
the type of coating, 
after which the insula
tion can be wiped off 
leaving the wire clean 
and ready for use. 

FM ANTENNAS. In many areas where FM 
receivers are close to one or more trans
mitters, properly designed antennas can be 
placed in any convenient indoor location and 
still give adequate results. The Hallicrafters 
Co., of Chicago, makes the under-rug dipole 
antenna shown at the right. It has two flat 
aluminum blades extending on either side 
of the center lead-in. The arms are the cor
rect length for the new bands, and the lead
in consists of a ribbon-type concentric line. 
The antenna may also be hung on a wall. 

For the set owner who wants to build 
his own, an antenna similar in appearance 
and use is suggested by Federal Telephone 
and Radio Corporation. The K-1046 lead-in 
cable made by this company has an im
pedance of 300 ohms- the conventional in
put impedance of FM and television sets. 
A perfectly matched antenna can there
fore be made out of a cable cut to half the 
wavelength of the band to be received. 
Figures in the diagram are for the new 
FM frequencies. The ends are shorted, 
soldered, and covered with an insulating 

SELF-HEALING CAPACITORS. A wartime 
German invention is responsible for these 
tiny tubular condensers made by deposit
ing metallic coatings directly on an insulat
ing paper. If a short develops, the resulting 
arc not only oxidizes the shorting metal, 
but also deposits an insulating coating of 
aluminum oxide. They're made by Solar. 

lacquer. For the lead-in, one side of the 
cable must be cut at the exact midpoint. 
The insulation is stripped back an equal dis
tance in both directions, but it is impor
tant that the width of the separation exactly 
equal the conductor spacing of the lead-in. 
The cable itself is of the low-loss, weather
resisting type that may be used indoors or 
outdoors depending on the signal strength. 

..,.__ 29" ---:i~ 

------------
------------

I I 

II II 
11 II 
II II 

58" ---i~ 

--- ---------

Dimensions given above are for a new
band FM antenna. Both the length and 
location of the lead-in are critical. 
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Connections on the underside of the meter. The 
midget triode used was taped to the milliammeter. 

+ 

- "">..,. 0-1 MA.DC. 
/ MILLI~MMETEF-2__.j 

3000-
0HMS 

OUTPUT"\_ 
"1ET£Ja _, 

OUTPUT TUBE 
OF StT ...&.. 

.::r::.·SMFD. 400V. 

=::;:;;:; CHA~~IS --

·~ 
~TS 

S.P.S.T. 

OUTPUT 
'TRAASFORM' 

SPEA~E2 

B+ 

Maximum sensitivity of the needle is obtained by 
connecting across the output plate to a ground. 

210 POPULAR 
SCIENCE 

• 

·········~ ?;; .~..: 

Uses 1%-Volt Tube 

l 
&~:· ;:.J 
• • • ~~ -c 

;'~ '.1 
. '. l 

• •• .... <f? ~ 

;; ' ~ . ·l 

~· 1 
·'I 

j 

• 
' . ' . . . ' 

·:.· ~ 

; . 
. 
• 
! 
.: . ' 

. .. J 

FOR accurate alignment of the stages of a 
superhet or TRF receiver, where the ear 

can't catch minute Yariations, an output me
ter is an inexpensive aid. Such a meter is also 
valuable when hooked up in a public-ad
dress svstem or with a home recorder for 

" regulating output level during operation . 
A midget war-surplus triode having a 1.4-

volt filament was used as a diode detector in 
the meter shown, being secured with tape 
to the back of the 0-1 rna. D.C. milliam
meter. A more readily available R.F. pen
tode, the 1 T4, may be substituted by tying 
its grids and plate together. This tube will 
fit a button-base socket. Tape holds the 1.5-
volt battery filament supply. A 3,000-ohm 
variable resistor across the meter input pre
vents overloading and keeps the needle on 
the scale. The housing is a card-file box. 

In use the meter is connected across the 
secondary of the speaker transformer, in 
parallel with the voice coil (as in the photo 
above) , or directly across the plate of the 
output tube and ground through a condens
er (as in the drawing). The last increases 
sensitivity tenfold for weak signals. Adjust 
receiver trimmers for maximum scale deflec
tion. If noise is objectionable in aligning 
I.F. transformers, disconnect the speaker. 

.. -
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BEVEl.. ONE JAW 
INSIDE, ONE 
OUTSIDE 

Fine-Wire Insulation Stripper Made from Dime-Store Tweezers 
PARTICULARLY useful for light electrical 

work, this handy insulation stripper can be 
made · from a pair of blunt-end tweezers. 
First file the tips as shown above and bend 

Pipe Fastened in Plug Neck 

Reaches Inaccessible Outlet 

IF AN electric cord must frequently be 
plugged into an out-of-the-way outlet on 
the ceiling or behind furniture, a reach plug 
can make life a bit easier. Into a long-neck 
rubber plug ( the type designed to give am
ple finger grip) screw a suitable length of 
3~'' pipe threaded at the end. A few turns 
will join the plug and pipe firmly. Tape the 
joint for extra sh·ength, and bush the other 
end of the pipe with a short piece of wind
shield-wiper tubing to protect the cord from 
fraying at this point. 

them inwards at right angles so that the 
jaws just overlap. To use, press the cutting 
edges on the wire, twist to cut the insula
tion, and then pull. 

Pipe Cleaner Separates Wires 
Cmcun wires grouped and bound to

gether simplify servicing and repairs. Pipe 
cleaners will hold the wires neatly and can 
be color-coded with nail polish or enamel. 

UNDERWRITERS' KNOT [ ELECTRICAL ] 
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I I..ATION 
RIGHT UP TO 
SCREW HEAD 

4 

Electdcal w1rmg is not conside red safe 
unless it has a margin of safety great 
enough to protect it against unforeseen and 
excessive strains. Thus, while it is not 
good practice to pull a plug out of a socket 
by yanking the cord. some mei:hod for tak
ing up such strain s should be pro,·ided at 
the time the wiring is done. One recom
mended procedure is the so-called undet·
writers' knot illustrated at the left. B ;•for e 
wires are connected to the terminal sct·t ws 
of a plug, socket, or other fix ture. knnt 
them as s hown to keep sudden pulls front 
b eing transferred directly to the t er m inals. 
An alternative or supplemen tary m ethod for· 
taking up s train on plug wires is pictUJ'ed 
at the lower left. It cons ists of leading the 
w ires around the p rongs as shown before 
attaching. 
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By KENNETH M. SWEZEY 

FIRE that breaks forth from a substance 
without the applic~tion of external heat 

has long been a source of mystery and con
sternation. Without visible cause, flames 
burst from an innocent-looking haystack or 
pile of coal; a wad of cotton waste, soaked 
with oil, sets fire to a garage; a chemical 
mixtm·e that ordinarily is harmless suddeniy 
blazes up violently . 

Thanks to modern research, chemists now 
know the i·eason for almost every type of 
spontaneous combustion. Barring ignorance, 
carelessness, or accident; fires starting from 
this source can be prevented. In most cases 
the actual visible combustion is just an 
ordinary fire in which a combustible ma
terial has been raised to its ignition point by 
slow oxidation or other chemical reaction. 
In the remaining cases, all particularly im
portant to the chemical worker, heat and 
flame are produced in a reaction involving 
substances other than oxygen. 

Heat is generated every time a substance 
is oxidized. If the _oxidation is extremely fast; 
we may see fire. If it is slow enough, as in 
the rusting of iron or the drying of paint, 
the heat is dissipated so fast that it is im
possibl~ to detect any rise in temperature. 
If, however, we increase the speed of slow 

• oxidation, decrease the rate of heat dissipa
tion, or both, until heat is generated faster 
than it can be dissipated, we have a starting 
point for spontaneous combustion. 

Breaking a substance into small particles 
is one way to speed up oxidation and at the 
same time reduce the rate of dissipation. 
The smaller the particles, the larger the 
surface area to react with oxygen and the 
smaller the mass to dissipate heat. For in
stance, iron powder that has been freshly 
prepared by reduction with hydrogen will 
heat to the point of glowing when exposed to 
air, and heaps of fine coal particles are far 
more liable to smoulder and burst into flame 
than piles of large chunks. 

With a tiny piece of phosphorus and a 
teaspoonful of carbon disulphide, you can 

212 POPULA!l 
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present a spectacular demonstration of the 
effect of subdivision. Unless the room tem
perature is high, a solid lump of phosphorus 
left exposed to the air will catch fire only 
very slowly, if at all. Finely divided, how
ever, it ignites almost instantly. 

Although this experiment is perfectly 
harmless if performed as directed; . be ex
tremely careful in handling both of these 
chemicals. Keep the carbon disulphide far 
from any flame, and keep phosphorus, or any 
solution of it, off your hands, clothes, or any
thing inflammable. Always handle the phos
phorus with tweezers and cut it under water. 
Dispose of any remaining sglution by allow
ing it to burn in an open pan. 

By gentle shaking, dissolve a piece of 
phosphorus about half the size of a pea in 
5 ml. of carbon disulphide in a test tube. 
Use an ordinary cork as a temporary stop
per for the tube, as carbon disulphide and 
its vapors attack rubber. After supporting 

. 

1 Disscllve a tiny piece of yellow phosphorous in 
carbon disulphide, dip a paper napkin into the 

solution, remove, and hold it .away from your face. 

I . 
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2 The paper will soon burst into flame. An exa mple of spontaneous 
combustion , the fire is set by oxidation of phosphorous particles left 

after the liquid evaporates. (Caution: read text before trying this.) 

-
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Sulphuric acid has such on affinity for water that 
it will remove hydrogen and oxygen from t he above 
carbohydrates, creating considerable heat, leaving 
a carbon residue, and sometimes starting a fire . 

P.otauium chlorate mixed with powdered sugar is 
normally stable, but add a drop of sulphuric acid 
to this mixture and you get the result at right. -

-
lfuric.: ..... 
i>.. . 
• 

Rags soaked with oil 
or paint often catch 
fire spontaneously as 
a result of the heat 
produced by linoleic 
acid in the oil com
bining with oxygen to 
form linoxyn. To show 
this effect, daub some 
drying oil on several 
rags, stuff them into 
an insulated can, and 
set a thermom·eter in 
the midst of tht: rags. 

the test tube in a tumbler so your hands will 
be free, dip the end of a strip of filter paper • 
or paper towel, held in tongs, into the 
solution. Remove it, quickly stopper th~ 
tube, and hold the paper in the air, away 
from your face. . 

Nothing will happen as long as any carbon · 
disulphide remains. But this solvent quickly 
evaporates, leaving finely divided phos
phorus on the paper. In a flash, this phos
phorus unites with oxygen, heat is generated 
faster than it can be carried away, and the 
phosphorus and paper burst into flame. 

You can also speed up oxidation and re
duce heat dissipation by spreading a sub
stance so thinly that its surface is large 
compared with its mass. Such thin spread
ing of oxidizable material is the cause of 
spontaneous combustion in oily rags. 

Most vegetable and animal oils, such as 
linseed, tung, olive, and cod liver oils, con
tain linoleic and other fatty acids that react 
with oxygen at ordinary temperatures to 
produce the soli4 substance "linoxyn." As 
in all oxidations, heat is produced in this 
reaction. Ordinarily, when such oils are in 
bulk or are spread in paint over a large open 
surface, the heat is carried. away as fast as it 
is produced. But spread such oils on the 
fibers of rags or waste and confine the rags 
or waste so the heat cannot escape, and the · · 
story is different. Little by little, the heat 
increases until finally the ignition point of 
the cotton · is reached and the cotton and 
oil go up in flames. 

You can easily . prove that drying oils 
generate heat. Place a small tin can inside 
a larger one and insulate one from the other 
with cotton, asbestos wool, or sawdust. Next 
paint a few pieces of cotton cloth with dabs 
of ordinary paint or a dryjng oil. ( Oxida
tion takes pla~e more rapidly if all the pores 
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and fibers are not completely covered with 
oil.) Then pack these paint-dabbed rags 
around the bulb and stem of a thermometer 
until the small can is full. Finally, set the 
apparatus in a moderately warm place and 
note the thermometer reading periodically. 
The temperature will rise as the oil unites 
with oxygen from the air. 

In the chemical laboratory, there are 
many substances that may react spontaneous
ly. That is one reason why home and 
student chemists should never mix chemicals 
together, hit-or-miss, to see what happens. 
When performing an unfamiliar experiment, 
you should follow instructions to the letter. 

It would take several volumes to list all 
the chemical reactions that might produce 
fire or at least considerable heat, but you can 
easily demonstrate a few. 

All chemists are familiar with the heat 
produced when sulphuric acid is added to 
water. (It is because of this that water must 
never be added to the acid, for the water, 
being lighter than acid, would remain on top, 
where it would be heated to boiling by the 
strong reaction, with the result that both 
water and acid might spatter explosively out 
of the container.) But how many know that 
heat also is produced when the concentrated 
acid is dropped on wood, paper, or textiles 
-enough heat, sometimes, to start a fire? 
This acid has such a great affinity for water 
that it removes hydrogen and oxygen, in the 
exact proportions in which they occur in 
water, from such carbohydrates, leaving a 
residue of carbon. 

As a demonstration of this , place a drop 
of the acid on a piece of paper, cotton cloth, 
or wood. In each case, the substance will 
become charred. 

Some substances that normally are stable 
when mixed may react violently if a third 

Water added in the right proportion to quicklime 
(calcium oxide) generates heat sufficient to char 
paper. Wood also could be iqnited by this reaction. 

At the left, turpentine-soaked cotton burns when 
thrust into a beaker that contains chlorine gas. 

substance is added. Potassium chlorate and 
powdered sugar are such a combination. 
Mix carefully 1 g. of powdered potassium 
chlorate with 2 g. of powdered sugar. 
(Never grind potassium chlorate with sugar 
or any other organic chemical, as the heat 
of friction may cause an explosion. How
ever, you may grind either chemical sepa
rately in a clean mortar and then stir them 
together gently on a piece of paper.) After 
the two substances are mixed, place about a 
fourth of the mixture in a little heap on an 
inverted can cover or pie tin that, in turn, 
rests on a table covered with newspapers to 
catch any possible spatterings. 

Then add just one drop of concentrated 
sulphuric acid to the center of the heap 
and quickly stand back. In a second, the 
sulphuric acid unites with the potassium 
chlorate, forming chloric acid. This oxidizes 
the sugar so rapidly that fire results. 

Many chemical substances catch fire when 
brought into contact with chlorine, bromine, 
or iodine. Turpentine vapor is one of these. 
You may prove this by first filling a tall glass 
or beaker with chlorine (made by gently 
heating a little manganese dioxide and hy
drochloric acid in a flask and leading the 
outlet tube ·from the flask down into the 
glass, where chlorine replaces the air ) and 
lowering a small wad of cotton, soaked in 
warm turpentine, into it. In a moment, the 
turpentine will blaze spontaneously. 

Even water has been known to start a 
fire when mixed in the right proportions with 
ordinary quicklime (calcium oxide). To 
verify this heating effect, put a teaspoonful 
of quicklime into a small cmcible, packing 
around it a strip of paper. Then add half a 
teaspoonful of water. After five minutes, re
move the paper, and you will find at least a 
part o~ it charred. E"KD 
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Bird House in Fairyland Style Is Built of Packing-Case Wood 
FoR those who have a favorite paii of 

bluebirds nesting in their garden, a . house 
built in the manner of those in children's 
fairy-tale books makes a simple yet attrac
tive project. The storybook appearance 
comes chiefly from the freehand curves of 
the roof line and sides. Draw these full 
scale on a sheet of heavy wrapping paper, 
cut out the outline, and use it as a pattern 

·for jigsawing the front and back. Such stock 
as the ends of orange crates or ~, packing
case wood will ·be · satisfactory. 

Cut out a second front and back, making 
them narrower than the first pieces by twice 
the thickness of the stock to be used for the 

sides. Then nail boards for the sides to 
the narrower pieces, choosing their widths 
from scrap stock to fit more or less in the 
curves. The wider front and back are nailed 
on last. Comer joints thus made will be 
windproof and snug. Nail on the roof and . 
cover it with an asphalt shingle, allowing 
~" to overlap all around. The chimney is a 
solid block beveled on the lower end to fit 
the roof slope. Toenail it in place. 

The base, containing a perch and a block 
for the floor, is screwed permanently to a 
post. Screws through the sides into the floor 
permit removal of the house from the base 
for cleaning.-DICK HUTCHINSON. 

Climbing Pole Develops Arm and Shoulde'r Muscles 
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Tms climbing pole is ascended and descended with the aid of two 

remov::,tble pegs. One peg is held in each hand and inserted as far up 
as possible, and the climber pulls up on them. Then, with one peg 
kept in place, he pulls himself up without using his legs or feet and 
inserts the other peg, and so on until the top is reached. If the climb 
is too arduous, practice may be' allowed with three pegs and the feet. 

· Use 6" by 6" sanded timber 12' to 16' long for the pole. "Bore lW' 
holes for the p'egs about 7" apart, starting about 4' from the ground line. 
They should be on all four sides, and it may make climbing a little 
easier if correspondir4~ holes are on the same level. Bevel the comers 
and embed the pole in cement or brace it under the ground with 
crosspieces on all four sides. Make the pegs of dowel sanded smooth 
to fit closely but fredy in the holes. 

• 

• 
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Pulley on Chute Door Separates Soiled Clothes in Basement 
SEPARATELY washed clothing, such as 

· children's wear and women's underthings, 
are sorted automatically by this chute as 
they are sent down to the laundry. A pulley 
arrangement connecting the door upstairs to 
a hinged trough at the bottom 

soiled clothing upstairs is to hold the door 
open for that intended for the first hamper 
and to close it quickly for the other. The 
device obviates the need of keeping the two 
hampers upstairs._:WILLIAM B. SCHWAB. 

does the trick. H ampers are 

• 
• 

placed on the laundry floor so 
clothing will slide into one 
when the trough is pulled up PULLEYS I 
and into the other when it 
hangs straight down. All that 
is necessary in depositing the 

Soiled laundry goes. to the hamper 
for which it is intended by means 
of the hinged trough. 

CHUTE 

HINGE 

' 

I DQO~ 
I 

I 
I 
I 
I 
I 
I FISHLit.IE 

REOULAQ 
HAMPER 

TROUOH 

Through a pulley arrangement in
side the chute, the trough is raised 
or lowered by the door upstairs. 

Kept open, the door holds 
the trough up; closed, it 
drops the trough down. 

• 

Brad Spreads Split Screw to Clinch It in Blind Rivet Hole 
IN ORDER to fasten a catch on an oven door, a method 

had to be devised for clinching a rivet or bolt from the 
outside because the inner end was inaccessible. A brass 
machine screw was chosen for the job, .drilled lengthwise, 
and split on the threaded end. The screw was then in
serted in the door, and a steel brad was driven into its 
hole to spread the two threaded parts. Sufficient pressure 
is exerted by the spread to hold the screw in place, and the 
threads provide extra friction.-RALPH A. VoN KAMECKE. 

Disks of Screening Stacked on Bolt Form Rotary Wire Brush . 

~-.. '2" 
STOVE 80LT 

3• 0151<5 OF 
COPPER SCREENINO 

FoR removing grease and rust and doing 
other jobs, a rotary wire brush can be made 
of a dozen 3" disks cut from old copper 
screening. Press the disks on a bolt between 
washers and lock with two nuts. Chuck in 
an electric drilL-E. D. MERWIN. 
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Nearly 90 years ago, Michael Faraday 
set about taking a candle flame apart to 
find out what it was made of. Then in a 
famous series of lectures at the British 
Royal Institution, he proYed this common 
flame was actually a miniature laboratory 
in which could be found many fascinating 
transformations of chemistry. 

It would require hours to perform all 
the experiments Faraday suggested, but 
you can easily demonstrate some of the 
most interesting in a few minutes. 

WITH merely a sheet of paper you can 
investigate the physical structure of a 

candle flame and find out how its heat is dis
tributed . Hold the paper horizontally and 
thrust it quickly about }4" above the wick with 
as little disturbance of the flame as possible. 
Remove it as soon as the top begins to 
scorch. If you are quick enough, the flame 
will form a distinct ring with an unscorched 
center, as in Fig. 1. Thus it appears· to be 
hollow and fairly cool just above the wick. 

By inserting the paper at successively 
higher levels, you will finally find a point 
where the sides of the flame merge. This 
is its hottest spot. 

What takes place in the cool, hollow zone? 
There the liquid paraffin that climbs up the 
candle wick is broken down by the sur
rounding heat into gases-ethylene, carbon 
monoxide, acetylene, and hydrogen. This is 
the "cracking chamber" of a miniature gas 
plant. 

I t would be difficult to identify these gases 
with simple equipment, but you can prove 
they are combustible with a glass tube that 

.... ~ 



has been drawn to a jet at one end. Sup
port the other end in the center of the flame, 
as shown in Fig. 2, and light the jet. 

Ordinarily these gases enter the luminous 
part of the candle flame where the carbon 
monoxide and hydrogen are consumed and 
the acetylene and ethylene are further 
changed to carbon and hydrogen. In an effi
cient flame, this hydrogen and carbon are 
completely burned in <lll outer nonlumin
ous part. When hydrogen burns, it is united 
with oxygen, and water is the final product. 
A chilled spoon held just above the tip of 
the flame ,.,m first be fogged, and then drops 
of water may form, as in Fig. 3. 

To complete cracking the paraffin oil and 
burning the cracked products, the flame 
must supply sufficient heat. If it is robbed 
of heat, as by the window screening in Fig. 
4, part of the fuel is wasted as smoke and 
soot consisting of white paraffin-oil vapor 
and black particles of carbon. 

That the flame produces carbon can be 
shown by holding a cool plate just inside 
the luminous part of the flame, as in Fig. 5. 

The greasy, black deposit is finely divided 
carbon called lampblack. 

\Vhen a candle burns quietly, this car
bon is first heated to incandescence, giving 
luminosity to the flame, and then is con
sumed. To show that the lampblack can be 
burned, form a blowpipe by closing one end 
of a drinking straw and making a pinhole 
W' from the closed end. Dip the straw in 
water to keep it from burning, hold it close 
to the upper end of the candle wick, and 
blow toward the carbon on the plate, as 
shown in Fig. 6. The extra air should in
crease the heat so greatly that the carbon 
will be burned away. Use an old plate. 

\Vithout its incandescent carbon parti
cles, the candle flame would give no more 
light than an efficient gas flame of a Fisher 
or Bunsen burner. Although the gas flame 
is many times hotter, it will light a sm·face 
no more than at the right in Fig. 7. But 
insert a short length of nickel chromium wire 
from an old electric-heater element into the 
gas flame, and light will be produced, as in 
Fig. 8, by the incandescent wire. 



Incompletely seasoned t imbe r wa rps easily. Set up 
for build ing , t he st em of this backbone assembly is · 
checked with a strai g hte d ge. It hos o 'h" warp. 

The bigger your boat, the more 

important are sound shoring and 

constant checking as you build to 

keep out construction errors. 
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By ELON JESSUP 

MANY amatew· builders underrate the 
importance of rigid bracing and shor

ing when laying the keel and setting up the 
molds of a boat. After the planking is 
firmly in place, all worries on this score are 
over, for the boat will have become a solid 
entity capable of taking care of herself. But 
while still a skeleton, she will move out of 
true if permitted the slightest leeway, and 
a serious error may be built in. 

When a frame refuses to remain true, the 
cause can usually be laid to the inevitable 
wrenches and strains of building. But an
other factor to guard against when seasoned 
lumber is not available is the natural warp
ing of green wood. Most amateurs work on 
a boat periodically during spare time. This 
can give poorly seasoned lumber an oppor
tunity to warp out of shape unless rigid 
pressure is exerted to prevent it. 

The stem of the boat shown under con
struction in the accompanying photos had 
been cut from green lumber and was there
fore obviously suspect. After being set up 
permanently in position, it was cnecked for 
trueness with a straightedge and spirit level 
and found to have warped a full~~". But for 
prompt correction and additional shoring to 
keep it true, the boat would always have 

· been lopsided to some extent and forever 
tending to turn to one side. 

How best to go about setting up and 
shoring will depend both on the facilities at 
hand and on whether it seems preferable to 
build the boat right-side up or upside down. 
In either case, of prime importance is brac
ing so firm that the structure cannot possi
bly wobble regardless of strain. 

The boat shown is a V-bottom 18-footer, 
too heavy to be built bottom up. A great 
disadvantage of building right-side up is 
the difficulty of getting at the bottom, but 
this can be overcome to some extent if the 
keel is set several feet above the floor. 
Another possibility shown is the tilting of 
the boat on her side after the sides have 
been planked and the shoring above re
leased. If a boat isn't too heavy, she can 
be turned completely over. 

Build inside if possible. Besides protect
ing the unpainted lumber from the ravages 
of rain and sun, you will have a floor and a 
roof as invaluable building aids. Outdoors 
a builder can't always find backing for his 
braces and shores. 

The building conditions shown in the 
photos might be called close to ideal. Under
neath is a level wood floor to which braces 
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and shores can be firmly nailed. Overhead 
IUDS not only an adequate strong beam, but 
a rigid steel I-beam as well. With proper 
shoring, it is difficult to see how the back
bone of the boat could possibly move. In 
addition there is ample elbow room. 

To begin, snap a chalk line on the · floor 
directly under a strong beam to represent 
the centerline of the boat. U ndersupports 
are then placed in reference to this line. 
For a small boat, sawhorses will often do; 
for a larger one, the supports may be heavy 
crossbearers, two-by-four uprights, or a 
combination of the two. In the case illus
trated, heavy bearers were placed forward 
and aft with uprights between them. 

Lay one of the heavy bearers across the 
centerline directly under the mold that will 

Time and pressure true up a warped stem. 
Two two-by-fours are braced against it, one 
above the other, pressing in opposite directions. 

come farthest forward and lay the other 
under the mold farthest aft. Select bearers 
with a view to having the rabbet line of the 
keel even, or build them up to proper height. 
Then rest the assembled stem and keel on 
the bearers and check with a spirit level. 
\Vhen level, clamp the keel between small 
blocks nailed to the bearers. 

Next, measure the distance from the top
side of the keel assembly to the underside of 
the beam overhead, and cut two two-by-four 
uprights accordingly, sawing for a tight fit. 
Place one directly over the forward bearer 
and the other over the one aft, and check 
again with the spirit level. Then measure 
from the floor to the bottom of the keel, cut 
short two-by-four uprights to suit, and get 
them in place, each one directly under where 

Additional braces are forced in below the first pair. 
Diagonals must be beveled to fit the keel just below 
the rabbet line and to fit solidly on the floor. 

Checking for keel levelness with a spirit level held against the rabbet line. If the keel is found out 
of level, one or more of the crossbearers under it will have to be raised or lowered to proper height. 
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At left, a •two-by-four is forced in between the topside of 
the keel and the overhead beam. After it is checked with 
o spirit level, it is toenailed in place. More diagonals 
ore fitted in as above. The best system is to alternate from 
one side to the other to ovoid one-sided pressure • 

• . ... 

Unless doub!e bracing is provided at the 
skeg and keel, these parts can easily be 
pressed out of line during building. 

Here the molds are being put in. Uprights hove beeri 
forced in above and below the keel at each station, and the 
molds are accurately leveled and screwed to the uprights. 

a mold will be set in to take the planking. 
Cut an equal number of uprights for the 

topside, measuring each to reach from the 
keel to the overhead beam. Line each up 
vertically over an undersupport, apply the 
level freely, and after each standing has 
been shown true, nail the ends. If the beam 
is steel, as in the photos, horizontal stringers 
will have to straddle it to provide nailing 
surface. You can also shore to the roof or 
to whatever wood backing is convenient. 
The point is to make each upright so firm 
it can't possibly be budged. 

Now, saw out a series of two-by-four 
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diagonal braces with the upper ends beveled 
to fit the keel just below the rabbet line and 
the lower ends to fit solidly on the floor. Nail 
them to the floor and the keel along both 
sides, but don't drive nails in the ke'el all 
the way home. There may be need for 
readjustment later. 

The molds can then be placed in position 
along the keel. In the type of construction 
shown in the photos, the molds have been 
built as master frames, each to become a 
permanent part of the boat. Often they may 
simply be rough lumber that will be dis
carded later. In either case, they must be 

. . . . ' . 
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carefully fltted and leveled, and each must 
be fastened to an upright with screws. You 
can't be too careful in checking and re
checking. HoJd the spirit level against the 
keel, against the uprights, and against the 
tie-piece of the molds. If any error is dis
covered, don't proceed further with the 
bracing until it has been righted. 

With the backbone of the boat solidly 
shored and braced, and with the molds 
fastened in and h·ue, actual construction can 
begin. However, if you feel that more brae-

Checking and rechecking with the level are of the 
utmost importance after each step. Here a slight 
error is being corrected with an extra brace. 

ing and shoring might prove helpful, don't 
hesitate to get it in. In some cases a single 
frame may need four or flve braces. Also, 
as you proceed with construction, shoring 
from the floor to the turn of the bilge may 
become necessary. 

Much will depend upon the type and size 
of the boat. But it's a good general rule that 
the more shoring you use, the less chance 
the hull of your boat will deviate from clean, 
fair lines. Extra care at this stage means an 
appreciably better boat in the end. END 

When the keel has finally been braced so it can't 
possibly be budged and all molds have been put in, 
leveled, and fastened, actual construction begins. 

One of the disadvantages of building a boot right-side up is the difficulty of getting at the bottom, but 
this is offset if the boat can be tilted on one side. Then laying of the planking will be fairly easy. 
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PATTERN SPRINKLERS. Several manufac
turers have put on the market lawn sprin
klers designed to irrigate noncircular areas. 
Below is the Watergyro Sprinkler, made by 
Manning Products, of Birmingham, Mich. 
It can be set to water circular, square, tri
angular, rectangular, or oval areas by ad
justing a flexible metal track along which 
a wheeled control lever travels. 

SPRAYER FERTILIZES SOIL. Concentrated 
fertilizer tablets placed in the head of a 
lawn sprinkler produced by the Rieger 
Manufacturing Co., of Miamisburg, Ohio, 
are dissolved by the water and sprayed 
over the area covered by the sprinkler. 
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HAND HOSE NOZZLE. With a lever-op
erated hose nozzle made by Kay Products, 
of Cleveland, you can control the stream 
from fine mist to full force simply by hand 
pressure. 

LAWN-MOWER SHARPENER. Clamped 
with setscrews to a standard I 0" flat mill 
file, two small metal guides manufactured 
by T. W. Slingsby, Inc., of Saybrook, 
Conn., are said to make it possible to 
sharpen a lawn mower in a jiffy. One guide 
hooks over the shrub bar of the lawn mower 
and the other rests on the blade to keep the 
file constantly at the proper angle as it is 
drawn toward you along the length of the 
blade. The sharpening outfit, complete with 
file, retails for about $1.25. 

.. 

GUIDE 

SHRUB BAR HOOK 

BIG BERTHA DUST GUN. The 36" long 
dust gun below was created by the Sher
·win-Williams Company to handle a new 
insecticide said to be effective against at 
least 27 common insect pests and plant 
diseases. It holds 2 lb. of insecticide. 

• 
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Kodak Combination Lens 
Attachments increase scope 
and picture-taking ability 

You add dash to a scene when you 
darken the sky with a K-2 Wratten 
Filter . You picture a world of fan
tasy on Kodak Infrared Film plus 
a Wratten A Filter. 

You'll make gentler, softer land
scapes with a Kodak Pictorial Diffu
sion Disk. You cut through mountain 
haze wi th a Kodachrome H aze 
F ilter . . . clear away glare with a 
Pola-Screen. 

For fine close-ups of people, flow
ers, pets . . . add one of the three 
Portra Lenses. 

Interch angeable, in expe nsiv e, 
easy to use. See your Kodak dealer. 
EASTMAN KoDAK CoMPANY, Roches
ter 4, N. Y. 

NEW KODAK COMBINATION FILTER CASE 
ca rries Adapter Ring, a Lens Hood, and 
four fi lters • 
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FILES THAT 

LET A MAN-or a boy-get his hands on a few 
fine tools and he's sure to feel that instinctive 
urge "to make something." 

That's the way it is with Nicholson or Black 
Diamond files. Just the feel of them-their 
perfect balance and sure, keen bite-is enough 
to start you looking for something to sharpen, 
or to smooth, or to create. 

You'll take pride in owning a versatile assort· 
ment of these high-quality files. Then, whether 
you work in metal, wood or. plastic-tinker 
with delicate models or turn out full-scale 
projects-you'll be able to reach for The right 
file for the job. 

Your hardware dealer offers Nicholson or 
Black Diamond files in a wide selection of 
shapes, cuts and sizes. 
~Ol,s NICHOLSON FILE CO. 

~(j ~ ~ 18 Acorn St., Providence 1, R.I. 
U.S. A. (In Canada, Port Hope, Ont.) 
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Engine Uses Fuel Guides 
BECAUSE the incoming fuel charge is con

trolled by angled guide vanes in the ~ntake 
ports, instead of piston-top deflectors, deto
nation from hot spots on the piston is said to 
be sharply reduced in the McCulloch Model 
1200D single-cylinder, two-cycle, air-cooled 
gasoline engine. The new easy-starting en
gine weighs only 24 pounds and develops 
2.5 horsepower at 2,500 r.p.m . 

• 

Proiector Protects Slides 
THE Filmo Duo-Master projector for two

by two-inch slides has a heat-absorbing glass 
filter and a slotted slide carrier, which pro
tect slides against damage resulting from 
high temperatures. 

• 
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When the Navy's Pat~~l_.go~er "Truculent T 
set a world's non-stop Icing Clistance record 

•• - ~ ¢ 

fl ight of over 11 ,000 miles, it was equippea 
Champion Spark Plugs. This flight··· fromtkPerth, 
Australia, to Columbus, ' Ohio, provided another 

exceptional example of the outstanding depend
ability of Champion Spark Plugs. The name 
Champion and the word .. dependable" ore 

synonymous, o fact that has made it America's 

Favorite Spark Plug- for every engine. 
Champion Spark Plug Company, Toledo 1, Ohio. 

... 

.' 

FOLLOW THE EXPERTS 
DEMAND DEPENDABLE · 

CHAMPIONS FOR YOUR CAR 
w ncow==v - u 

• 

, 

Listen to the CHAMPION ROlL CAlL, Harry Wismer's fast sportscast every Friday night, 9:55 EST over the ABC network 
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Ingenious New 
. 

Technical Methods 

•• " 

l 
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t 
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To Help You 

Simplify Production 

Precision Adapter for Drill Presses 
Perfects Alignment, Prevents Drift! 
The new Aetna Adapter, of aluminum alloy, fits the columns 
of most small drill presses-assures accurate milling and 
deep hole .drilling-without a drill jig. It firmly and accu
rately holds interchangeable drill bushings close to work. 
Precision Alignment is accomplished through an eccentric 
aligning bushing, which once set needs no further adjust
ment. Filler bushings cover the entire bushing range up to 
lh''. Stops to locate the piece to be drilled, are attached to 
the press table or directly to the adapter. Milling chatter is ClASS z THIUAP 

avoided. Chip interference is eliminated. Overlapping holes 
can · be drilled without punch marks, or indication of run- Exa1nple of piece drilled with Aetna Adapter 
out, with drills as small as 1/32" diameter. 1_4" holes can be 
drilled more than 6" deep with as little as .006" drift. 
Accuracy in work is achieved best by alert workers. That's 
why many plant owners make chewing gum available to 
all. The chewing action helps relieve monotony-helps keep 
workers alert, aiding them to do a better job with more 
ease and safety. And they can chew Wrigley's Spearmint 
Gum right on the job-even when hands are ~usy. 

You can get complete information/rom 
Aetna Mfg. Co., 250 Chicago Ave., Oa Park, Ill. AB-63 

228 POPULAP 
SCIENC' 

Cllpyngh'ed m tenal 



I 

• 

" 
II 

Clean up your Horsepower 
New smoothness, zip and power--that's what a Casite 

motor clean-up does for your car. Casite frees sticking 

valves and rings ••• re tards formation of sludge and gum 

••• speeds lubrication. 

and keep it clean .. . 
Everyone knows a clean motor runs better and lasts longer, 

so use Casite re gularly-a pint through the air intake every 

three months and a pint in the crankcase every oil change. 

the Guarlll.nteecl Way! 
Double-Your-Money-Back if your car doesn't run better and 

smoother with Casite. And Casite makes this famous guaran

tee no matte r what kind of motor oil you're .using. Service 

stations, garages and car deale rs everywhere se ll Casite. 

The Casite Corporation, Hastings, Michigan, and the Casite 

Division, Hastings Ltd ., Toronto. 

CLEANS MOTORS 
KEEPS MOTORS CLEAN 

• 

65¢ A PINT 

7 5¢ IN CANADA 

MAY 2 9 
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"The mail must go through"- and does, with 
the help of today's AC's in thousands of mail 
cars and trucks. You can enjoy utmost 
reliability in spark plug performance by having 
your spark plugs checked to be sure they 
are right for to day's driving and fue Is. 

Look for this sign 

Spark Plugs cleaned 
and adjusted ''By 
the AC Method'' may 
save as much gas 
as 1 gallon in 10 

lC SPARK PLUG DIVISION • GENERAL MOTORS CORPORATION 
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Meters 11 Ayes" and "Nays" 
MAss decisions of up to 120 persons can be 

secretly compiled by General Electric's new 
electric opinion meter. Individuals set the 
hands of units at their seats at a number 
that represents their judgment. These set
tings are registered on a central indicator, 
where a large sweep hand moves clockwise 
from zero around to the number that sums 
up the opinion of the majority. 

Massage Unit Supplies Heat 
WITH the new Roll a Ray it is possible to 

have a rubdown and an infrared heat treat- · 
ment at the same time. Its plastic case 
houses an infrared lamp and two rubber 
massaging rollers. 
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... A'S I-llS HARD 
R I OII.JG A )...I D SURE: 

1-1 \TTI~Gr 1-\P..\JE 
FOCUSEDIHE. E:'IES 
OF THE. ?OL-OWORLD 
UPC>t-11-\IS t.~PI..OlTS. 

- -

o sHARP 
eel sHARP 

esHAllP 
use -· 

e 
Blue Blades 

with the sHARPEST edges 
ever honed•! 

by ¥:.M'~ 
--~ PaLO'S LATEST SENSATION 

PETER 

• 

••• A.T 26, YOUl-JG,l::SI PLAYER 
E.VER NAMED TO REPRE"5Et-JT 
~E U.S. lt-J lt-.ITERNATIOtJAL 

MATCHES! 

HA! 
C'ROQuET 

ot-J 
140R'5E 8ACk' 

HE 

••. ?ETE STARTED 
~LAYit-.lGt AT 15 ... 

"""--

HE IS 

... PEiE EloJJOYS 11-(E CLEAWESI, 
~MOOT'"'E.SI 'S'"'~\}E'5 A l=ELLOW ~ 
H~VE, FOR 14E A.LWA.'{S USE$ 

C:.ILLE.TTE BLUE BLADES 

• 

· WI~T'"'E SH~RPE'ST 'EDGE.$ EVEQ e You look sharp for you enjoy the YES, AND ~E"5AVES MONEY,TOQ FOR 
swellest shaves ever. You feel sharp DOUBLE E.OC.ES MI£A 
beca'use they're refreshing and give .. t.JJOY BOXING fR\OAVS l,...!D:_:O~U~B~L~E.~E.~c;:o!!H=O~A~~~-:v~!~-
you a lift. You are sharp for you get ~VE.R ~SC NE.TWORK. 
far more shaves per blade and save GILLETTE'S C~VALCAOE 0~ SPORT'S ALSO AI~ST'"'E KENTuCK'( 
money.Ask for Gillette Blue Blades. OERBY,MA'/'3, AND O'Jl.(ER CL~SSICS "'EAR ' ROUND • 

. 

Gillette Safety Razor Compal'\Y, Boston 6. Mass. 
Cop)'rirt>t, 1947. bJ Gillen. SafetJ a..- Com-
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ado! 
Experts prefer X-acto because it's always sharp, always ready, 
with the just-right blade and tool for every job. Amateurs 
find X-acto's safer, surer - helps tliem tum out better jobs, 
makes them feel like experts. Try X-acto for your hobby! 

i f " ._:._: 

' •' 

bpert Whittier and Wood-Carver Leroy Pynn, Jr. of 
Wisconsin says "X-acto's variety of shapes and sizes means 
a lot to a constant whittier ... and it stands up just as well 

. with hard as ·with soft wood" 

* 

HANDUiRAFT KNIVES & TOOLS 
Sin~ly or in sets, SOc to $50. 
At hobby, ~ift and har,dware shops 

X-acto Crescent Products Co., Inc., 440 Fourth Av., N. Y. 16 
In Canada: Handicraft Tools, Ltd., Hermant Bldg., Toronto 

Prices slightly higher in Canada 
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Grand Championship Trophy winner at Toronto's Eaton 
Contest, R. Bruce Lester finds X-acto "helps turn out better 
models .•. best of all the knives I've used in building models 
for 20 years!" 

Puppetry Instructor Bernard H . Paul at Maryland Institute 
of Art recommends X-acto Knives "for detail work on heads, 
as well as for heavier body carving ... and because they're 
so easily handled even for a beginner." 

THE PERFECT TOOL 
for wood, linoleum, 
plastics. N o. 77 X-acto 
Woodcarving Set: 6 chisel and 
gouge blades; 4 assorted regular blades; 
2 three-inch blades. Special handle takes all blades. 
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AUTOMATIC HEAT 
AND 

HONEYWELL CONTROLS 

FoR more than 60 years, the leading 
manufacturers of heating equipment 
and Minneapolis-Honeywell have 
worked together to raise the standard 
of home heating comfort. The he.alth
ful, even temperature maintained by 
Honeywell is enjoyed in millions of 
homes, both large and small. 

For your own greater comfort, make 
sure that your heating plant is fully 
automatic with Honeywell controls. 

If you want the last word in heating 
comfort, install Moduflow, the re· 
markable new Honeywell control 
system. Ask your heating dealer 
about the new developments in 
automatic heating equipment - and 
Moduflow. 

HONEYWELL HEATING ~ONTROLS 
• 

Minneapolis-Honeywell Regulator. Company, Minneapolis 8 , MinnesQta • ! • , Canadian Plant: Toronto 12, Ontario. 
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Ozonizer Shoos Room Odors 
THE portable Refresh-Aire room ozonizer 

removes odors by ionizing oxygen \Vith a 
Sylvania electronic ionization tube, much 
as lightning bolts freshen the air by creating 
ozone. The conditioner, which measures 
only 7~4 by 5% by 4J' inches, uses 10 watts 
on 110-volt, 60-cycle current. 

' 

Even Power for Proiectors 
IN AREAS where the power supply is 

fitful, the Victor Voltage Regulator for 
16-mm. film projectors holds the power to a 
correct, uniform level. In so doing it length
ens the life of lamps, improves both the 
motion pictures and the sound and decreases 
usual replacement costs. 

Ask your experienced fishin' friends what outboard motor they 
recommend for sweetest performance, easiest handling and all 
around dependability. Such a big percentage of America's fisher
men own Jobnsons that we are sure of the answer you will get. 
Expert fishermen know outboards from experience. And there is 
no substitute for experience ! 
FREE HANDY CHART: Full details on all Johnson Sea-Horses. Write. 
JOHNSON MOTORS, 500 PERSHING ROAD, WAUKEGAN, ILLINOIS 

J ohnson Motors of Canada, Peterboro, Canada 

See your Johnson Dealer about 
delivery. Look for his name un· 
der "Outboard Motors" in your 
classified phone book. 
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FAMOUS FOR DEPENDability 

SEA· 
HORSE 

• 
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e You've got a upipe line to the power
house" when your flashlight contains 
these great new "Eveready" cells. For 
they give you nearly double the energy 
that pre-war ((Eveready" batteries gave 
you. No wonder these are the largest
selling flashlight batteries in the world! 
No wonder it can be said, "Get (Eveready' 
brand flashlight batteries ... and you get 
the best!" 

MEANS BRIGHTER LIGHT, 
LONGER LIFE 

The registered trade-mark"Eveready"distinguishes products of 

NATIONAL CARBON COMPANY, INC. 
30 East 42nd Street, New York 17, N.Y. 

Unit of Union Carbide and Carbotl CorporatioPJ 

1111(111 

93~ 
MORE 
ENERGY 

* Nearly twice the elec· 
tric energy. That's today's 
high-et~ergy "Eveready" 
battery, as proved by the 
" Light Industrial Flash
light" test devised by the 
American Standards Assn. 
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Speed Sweep brushes are replacing 
old style brushes. in thousands of 
factori es, warehouses, and stores 
because they sweep faster, cleaner 
and easier. Speed Sweep brushes 
also outlast ordinary brushes 3 to 1. 
There is a Speed Sweep to meet 
every requirement. Write for styles, 
sizes and prices today. 

,-------------------~ 
I M ilw aukee D ustless Brush Co. 1 

530 N orth 22nd Street 
1 M ilwaukee 3, Wi s. I 
1 P lease send m e complete informati on about 1. 
I Speed Sweep brushes. I 
1 Na me 1 
I Address I 
I City State I 
~-------- -- ----J 
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A WHQJ& SHOP 
FVa Or TOOtS 

INQN£/ 
Use It for grinding, 
routing, drilling, 
sawing, polishing, 
carving,sandlng and 
9,994 o tht-r uses. 
Inc reases your skill 
a nd y o ur sco pe . 
Pr ecision -eng l
neered, AC-DC. More 
exclusi ve features 
than any other tool. 

E.11dusive 
Safety 
Fingerg rip 
for fine $ 

L....de- toi-1 wo-rk ---1 2 2 50 

Works Wood, Metal, 
Gloss, Plost)ca 

COMPLETE WITH 36 ACCESSORIES 
IN FITTED SREL CASE 

$32.95 Value if 
Purchased Separa tely 

CASCO ELECTRI· CRAFT TOOL KIT 
CASCO PRODUCTS CORPORATION BRIDGEPORT 2 

PLASTICS 
PRACTICAL HOME-STUDY COURSE 
One kit each month-12 month complete course 

$1.00 BRINGS FIRST LESSON 
Rehlnd•"e t1 •••••lit• t1kin1 ce• ,lete ceurse 

Full scale drawings In each kit. Basic 
through advanced techniQues. Ideal 
course ror homeworkshop hobbyists and 
those who want to supplement their In
comes. Not designed to make you a 
plastics engineer but gives you a <-om
plett>. practical knowledge of making 
small plastics projects s uch as: ciga
rette boxes, bathr·oom fixtures, cocktail 
trays. coffee tables and many others. 
Send In your $1.00 today for your first 
lesson. 

KOSTO PLASTI-KITS 
3263 M St. N. W., Washington 7, D. C. 

FRANKLIN LIQUID 
HIDE GLUE 

will do It better, faster, easlerl 
Ready-to-use Franklin makes joints 
stronger than the wood itself. Saves 
t ime - no mixing, no heating. Ban· 
ish unpleosont odors, avoid chilled 
joints w ith Franklin· Liquid Hide Glue. 

. 
The FRANKLIN GLUE CO., COLUMBUS 1S, 0 

AT YOUR HARPWARE DEALER 

IT 
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IDSO 
and make the entire countrg gour vacation land , 
Enjoy the most thrilling vacation of your 
life this year - on a Harley-Davidson. It 
brings most of the country's histone places, 
natural wonders and famous fun spots with
in easy range. Go whenever you get the urge 
- stop where and when you choose-with 
no timetables to follow. What's more, motor-

cycling turns every evening, holiday or week
end into extra "vacation-time" -as you zoom 
along with other fun-loving riders on pleas
ure jaunts and club nms or take in race
meets, hillclimbs and other thrill-packed 
motorcycling events. See your Harley-David
son dealer NOW-and mail coupon today! 

HARLEY•D YIDSON 

~--- ---·-·-·----- -- -----1 HARLEY- DAVIDSON MOTOR CO., Dept . PS, Milwaukee 1, Wisconsin 

P lease send at once free copy of 24-page "ENTHUSIAST" Maga
zine, filled with thrilling motorcycle action pictures and stories. 

Name .... ·---·-··-··-·-----·-·---···-··-···----- ··---·····-···· ········-··- -------·-

A.ddr e s s .... .......................................... ..... .................... ......... ........................................... __ .......... ---···· ·-------- ................... - -·· ....... ..... ...... .•. . . . . . 

I CitY- - -----·-----···-- -····-·--·············· .............. State .......................... - .. .. ... ~ ..... ............................ ...... ...-

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

1 
I 
I 
I 
I 
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Pocket Hearing Aids Shrink 
UsiNG tiny tubes and batteries originally 

designed for the proximity fuse, the latest 
Acousticon hearing aid (above) combines 
power supply and amplifier in one container 
no larger than a cigarette case. Shorter than 
a fountain pen and almost as thin (top 
right), it weighs only 5~~ ounces yet provides 
as much volume as the largest old-style aids. 
The tiny, ladderlike grids at right, shown 
against the skin pattern of a human hand, 
are part of the miniature tubes in a new 
Sonotone hearing· device. 
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FOUR CYLINDERS 
One toP choice! ... if you want the kind 
of motor that jml 1zatllrally seems to do 
all things better! It's a pedigreed Evinrude 
ttf om·" for the smoothest, sweetest out
board power you've ever dreamed! It's 
an Evinrude " Four' for hair-trigger start
ing ease and su reness. It's an Evinrude 
ttfour' for utmost flexibility, for thrilling 

• responstveness. 
In the 5.4':' horsepower Zephyr ifs all 

yours ... all the glorious performance of 
a '1Fom·" packed into a motor of the most 
popular size for average service. T ry it
ride with it-learn what 38 years of know 
how have contributed to fine outboard 
performance! 

See your Evinrude Dealer! Look for his 
name in your classified phone directory 
under "Outboard Motors". Evinrude Cat a· 
log FREE. Write today for catalog of 
the complete Evinrude line. Address, 
EVINRUDE MOTORS, 5533 N. 
27th Street, Milwaukee 9, Wis. 

I 11 Catittdtz: E1•inrud~ Motors, 
Peterboro, Ontario . 

*5.4 o.n.r. certified brake H.P. 
at 4000 R. P . )L 

FIRST IN OUTBOARDS 

-38TH YEAR 
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with an AUTOMATIC 
SCREW DRIVER 
Whether it's light production 
assembling or a routine home 
workshop job, you can save a lot of 
time with a Millers Falls Automatic 
Screw Driver. This unique spiral 
ratchet tool can handle any screw 
driving job quickeC> and easier. By 
simply shifting the knurled control 
sleeve and the spiral lock nut, it 
can be used either as a regular rigid 
screw driver, a right or left hand 
ratchet, or as a complete automatic. 
Made with or without quick return. 

Smooth, powerful action and 
tested dependability are built right . 
into Millers Falls Automatic S'Crew 
Drivers. You can depend on them 

• 
for long-lasting satisfaction. Ask 
to see one at your dealers today. · 

One thing in common-Quality 

MILLERS FALLS COMPANY 
GREENFIELD • MASSACHUSETTS 

PRESSURE QUEEn 
FOUR CYLINDER 

PORTABLE AIR COMPRESSOR 
SPRAY PAINTING OUTFIT 

COMPACT • RUGGED • POWERFUL 
The ideal air supply for home and farm workshop, 
machine shop, garage and contracting painter; for 
product finishing, inflat ing tires, painting a utomo
biles, trucks, machinery, etc. Indispensable for 
building maintenance, interior and exterior. Handles 
any paint, insecticide oz: disinfectant. 
This 4 cylinder compressor has drop forged crank
shaft, stainless steel, heat treated valves; bronze bear
ings and positive forced feed lubrication. Maximum 
pressure · 50-60 los., free from pulsation. Standard 
equipment includes the compressor mounted on steel 
base with carrying handle, belt, compressor pulley, 
air chamber, air gauge, 15-ft. hose, spray gun. Re
quires ~ or ~ h .p. motor ot gas engine, not included. 
If your dealer does not sell Pressure Queen write direct 

DISHES, TOYS, ETC. 
It's clear, wat er
proof, flexible, 
durable. 

• 

• 

• 

, 
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'Ia" CABINET & PANEL
ING BIRCH 
Birch Plywood is one of the 
most :popular and economical 
materials for cabinet and 
paneling work . 3-ply; good 
one side, sanded one side, 
Urea-resin glued . 

.96 
1.92 
3.36 
3.60 
3.68 
6.72 

24,.x24'" panel, ea •... $ 
24,.x48" panel, ea • ... 
42,.x48" panel, ea •. .• 
36,.x60" panel, ea •... 
46"x48" panel, ea •. . . 
48,.x84* panel, ea • .. . 

1/4" CABINET & PANEL· 
lNG BIRCH 
Same type stock as above, 
but in standard If 4 ,. thick
ness. 3-ply; good one side, 
sanded one side, Urea-resin 
glued. 
21"x24" panel, ea .. .. $ 1.12 
21"x48,. panel, ea.. . • 2.24 
30"x48" panel, ea. . . • 3.20 
42"x48,. panel, ea. . . . 4.48 

13116" CABINET BIRCH 
Heavy duty 13 / 16" thick 
stock for cabinet and panel
ing applications. Lumber core 
construction. 5-ply; good one 
side, sanded one side, Urea
resin glued, 13 / 1 6"thickness. 
24" x24" panel, ea •.. $ 3.00 

. 24" x48" panel, ea.. . 6.00 
48"x48" panel, ea.. . 12.00 
48" x96" panel, ea.. . 24.00 

1/a" BASSWOOD 
Basswood, because of its s oft 
texture, is tremendous ly pop
ular for jig-saw work and 
other applications. lfs" thick
ness, unsanded but very 
smooth, Urea-resin glued, 
3-ply, good one side. 
24"x24" panel, ea • ... $ 
24"x48" panel, ea •.. . 
36"x36" panel, ea . ... 
36"x72• panel, ea •.. • 

1.04 
2.08 
2.25 
4.50 

3 116" UTILITY GUM 
An economical panel that 
should find many profitable 
applications in your produc" 
tion plans . P anels are good 
one side. smooth one side, 
unselected, 3 -ply, Urea-resin 
glued. 
46,.x60" panel, ea •... $ 3.80 
49"x62" panel, ea. . . . 4.20 

'/4" PANELING GUM 
Same general type of stock 
as above but in popular I/ 4 " 
thickness. 3-ply; good one 
side, sanded one side, Urea
resin glued .. 
24"x42" panel, ea ... . $ 1.75 
48"x42" panel, ea. . . . 3 .50 
48"x60" panel, ea. . . . 4.95 

3 116 MAPLE 
An odd size lot of grade A 
panels which we are offerin g 
below mill cost. Panels are 
good one side, sanded both. 
3-~ly , Urea-resin glued. 
28 x28" panel, ea •... $ 1.20 

'/4" WESTERN CEDAR 
You have undoubtedly known 
Western Cedar from your 
pre-war experience with fin e 
paneling plywoods. Now it's 

Now Carmen-Bronson's Immense purchasing power 
and direct mill connections come to your rescue on 
hard- to-get plywood! Look at the galaxy of 
scarce Items listed here! Look at the' prices-so 
low by prevailing standards that almost every 
one of them represents a genuine bargain! Hurry 
with your order before our Immense stock Is sold 
out! Order direct from this ad today. 

available from C-B warehouse 
stocks. Unexcelled for panel
ing applications. 3-ply; good 
one side, sanded both, Urea
resin glued. 
24"x24" panel, ea •. : . $ 
24"x48" panel, ea •. : . 

. 48"x48" panel, ea •. . . 
48"x72" panel, ea • . .. 
48"x96" panel, ea • . . • 

1 .20 
2.40 
4.80 
7.20 
9 .60 

1la" MAHOGANY 
Mahogany has always been a 
gr.eat favorite among crafts
men and builders. For wall 
paneling, furniture, etc. 
3-ply; good one side, sanded 
one side, Urea-resin glued. 
24"x24" pa-l, ea. : . . $ 1.60 
24"x48,. panel, ea.. . . 3.20 

114" MAHOGANY 
Same ge.ne ral type Mahogany 
panels as above, but in popu
lar 1/ 4 " t hickness. 3-ply; good 
one side, sanded one side, 
Urea-resin glued . 
24"x24,. panel, ea .. .. $ 
24,.x48" panel, ea •... 
48"x48" panel, ea •.. . 

1.80 
3 .60 
7.20 

31411 MAHOGANY 
Here is an attractive heavy 
duty 7 -ply panel for cabinet 
work, furniture, paneling, e t c. 
7 -ply; good one side, sanded 
both, Urea-resin glued, 3j4 " 
thickness. 

. " 4 " 24 x2 panel, ea •. . :$ 3 .20 
24,.x48" panel, ea.. . . 6 .40 
48"x48" panel, ea. . . . 12.80 
48"x96" pa-l, ea. . . . 25.450 

1la" WALNUT 
Walnut stock that represents 
plywood at its most attrac
tive best. 3-ply; good one 
side, sanded both, Urea-resin 
(!lued. 
24"x24" panel, ea • . . . $ 1.60 
24"x48~ panel, ea.. . . . a.20 
36"x36" panel, ea.. . . :e.60 
36"x72" panel, ea.. . . 7.20 

1/4" WALNUT 
A fine attractive paneling 
stock in 1j4" thickness. 3-ply; 
good one side, sanded both, 
Urea-resin glued . 
24"x24" panel, ea .... $ 1.80 
24"x48" panel, ea.. . . 3.60 

'14 11 MARINE 
MAHOGANY 
Boat- builders from coast to 
coast will welcome this excit
ing news. Here is genuine 
Waterproof Mahogany Marine 
Plywood . Panels are 1/ 4 * 
thick, Mahogany both sides, 
sanded both sides, good both 
sides, 3 -ply construction, 
Urea-resin glued. 

24"x24" panel, ea •... $ 2.40 
48"x22" panel, ea. . . . 4.45 

8 " x144" panel, ea.. 4.95 
46" x48" panel, ea.. . 8.95 
48•x96" panel, ea. . . . 17.95 
48,.x144 panel, ea. . . 26.85' 
48,.x166,. panel, ea.. • 29.95 

318 " MARINE 
MAHOGANY 
Same general type of Marine 
Mahogany a s above, but in 
rugged %" thickness. Strictly 
water:proof panels. Maho~any 
both sides, sanded both stdes, 
5-~ly construction. 
24 x24" panel, ea • . . $ 3.40 
24"x48,. panel, ea. . . 6.80 
48"x48" panel, ea. . . 13.60 
48,.x96,. panel, ea. . . 27.20 

3f4" PLASTIC SURFACED 
PLYWOOD 
Another exciting C-B ply
wood panel, of special inter
est to boat builders. 7 -ply 
waterproof stock, %. " thick, 
each side sur faced with thin 
layer of plastic. Sanded and 
good both sides. For boat 
stern boards, seats, etc. 
24,.x24" panel, ea •.. $ 2.70 
24"x48* panel, ea. . . 5.30 
48,.x48" panel, ea.. . 10.55 
48"x96" panel, ea. . . 20.80 

'/411 MASONITE DISKS 
Perfectly round disks of 
tempered Masonite ( not Ply
wood) 1/4" thickness. 
Masonite Disk, 
8 " dla., ea •.. . . . .. . . $ .16 
Masonite Disk, 
103/4 "' dia., ea.. . . . • • .21 

1 / 16" AIRCRAFT 
MAHOGANY 
Thin aircraft waterproof ply
wood panels. Unsanded but 
smooth. 3-ply construction. 

4 wx24,. panel, ea ... $ .18 
10"x19" panel, ea.. . .35 
18"x20" panel, ea. . . .65 
10,.x58,. panel, ea. . . 1.05 

1 I 16" AIRCRAFT GUM 
Same type air craft stock as 
above but in gum finish. 3-
ply; waterproof. 

9 "x22w panel, ea • . . $ .37 
10"x58w panel, ea. . . 1.05 

1 I 16" AIRCRAFT 
SPRUCE 
Same type stock as above 
but in Spruce finish. 
20"x46,. panel, ea . .. $ 1.60 

1 I 1611 AIRCRAFT BIRCH 
Same type stock as above 
but in Birch fi.nish. ·Good 
both sides, unsanded but 

ORDER DIRECT FROM THIS AD 
Make remittances by money order, bank draft or personal cheek. 
Send 25% deposit on C.O.D. orders. No C.O. D.'s on orders less 
than five dollars. All prices F.O.B. Mount Vernon. N. Y. 
Shipments by railway express or freight. Transportation charges 
collect. All items subject to prior sale. Satisfaction guaranteed 
or money back. . 

CARMEN-BRONSON CORPORATION 
165 East Third Street, Dept. 5-A, Mount Vemon, N. Y. 

smooth. 3-ply waterproof, 
specially priced. 
28,.x40" panel, ea •.. $ 1.75 

'Ia" CEDAR EFFECT 
CARDBOARDS 
These C-B cardboard panels 
are finished in an Imagina
tive Cedar effect for building 
boxes and other projects. 
16"x16" panel, ea • .. $ .16 

3/4" BIRCH PANELS 
An odd lot of small panels 
for lamp bases, etc. Good one 
side, sanded both. 5-ply, 
some reject backs. 
2-'hwx16" panel, ea .. $ .20 
3-2/ 4 "x14,. panel, ea.. .22 
6· 1/~"x16" panel, ea.. .39 
7- •/a"'x16" panel, ea.. .44 
S-'h "x22'" panel, ea. . .46 
8- 'h ,.x22" panel, ea. • • 70 
7- 1/2,.x24,. panel, ea. . .72 

13·'12,.x14" panel, ea.. .77 
. 14"x16w panel, ea.. 1.05 

1la11 LIGNOLITE 
A Plastic panel of great dur
ability for table tops and 
counter tops, paneling, etc. 
Polished black finish one side. 
30wx36" panel, ea • . . $ 3.70 

3 I 1611 LIGNOLITE 
Same type Plastic panel as 
above but in 3 / 16 ... Polished 
black finish one side. 
30"x36w panel, ea • .. $ 5.40 

3/a11 GUM 
Small narrow panels for a 
variety of craft uses. 3.-ply; 
good one side, sanded both, 
Urea-resin glued. 
4 wx28 ,. panel, ea •... $ .25 

3/ 16" CABINET BIRCH 
Small cabinet panels. Good 
one side, sanded one side. 
3-ply. 
15"x16" I $ 40 pane , ea.. . • 

3 116" UNSANDED 
BIRCH 
Small unsanded panels for a 
wide variety of uses at un
believably low prices. 3 -ply; 
good one side, unsanded, 
Urea-resin glued. 
13"x13" panel, ea •.. $ .19 

7 "'x30" panel, ea. . . .28 

AIRCRAFT PLYWOOD 
CLIPPINGS 
Assortment made up of odd 
specifications. Very small 
pteces averaging about 2 sg. 
in. Suitable for small novel
ties, bracing, etc. 
1 lb. Clippings . .. . .. $ .35 
s lb. Clippings . . . . . . 1.50 

HARDWOOD POCKET
BOOK FRAMES · 
Well constructed hardwood 
frames for ladies eocket-

• books. Size about 9 1h , opens 
to about 7". 
Pocketbook Frame, ea. $ .25 
Per Dozen . . . • • • . . . 2.50 

'la11 GUM 
Small but attractive panels 
in 1/ 8 " thickness. 3-ply; good 
one side, sanded one side, 
Urea-resin glued. 
4·-,4 "x281/ 2 " panel, ea.$ .19 
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Another Ouolity Product 
from the House of Hudson 

'lie HUDSON 
RBO GRINDER 

fnd the aMOyanc:e of dull knives and blunt tools. The amazing 
new Hudson Turbo·jet Grinder sharpens knives, scissors, lawn 
mowers, wood planes, drills, chisels and all edged tools quickly 
and easily. Polishes silverware and metal. 

Simplest operation .imaginable ••. just attach to ordinary faucet, 
tum on the water and the patented Hudson Turbo-jet impeller 
spins the grinding wheel at 3000 to 10,000 revolutions per minute. 

Precision built, quality throughout. Wheel, super-hard silicon 
carbide;. Shaft, stainless steel; Bearings, Chrysler oilite (never 

need oiling). All metal parts gleaming 
chrome. Colorful Vinylite tubing. 

Ideal for the handyman, housewife, 
· hobbyist, mechanic and everyone who 
uses knives and tools. 

lULL MONEY BACK GUARANTEE 
See your hardware dealer 

HUDSON PRODUOS CO. 
4400 ST. AUBIN AVE., ROOM 221 

DnROIT 7, MICHIGAN 

-·------------------

7 

HUDSON PRODUCTS CO. 
4400 St. Aubin Ave., Detroit 7, Michigan 

Enclosed is a $8.95 I ) check I I money order for which Nih to me, 
postpaid, one Hudson Turbo Grinder with full instNctions for use. 
I understand the Grinder carries a full, money back guarantee. 

Name ••••••••••••.••••••. •• ••• •• ••• •• ••• •••• .••••••••••••••••• 

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

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

Name of Hardware Dealer ................................. . 

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

24'1 POPULAR 
l. SCIENCE 
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Pencil Never Leaves a Stub 
A SECTIONAL pencil, which can be re- · 

stored to usable length in a jiffy, has been 
designed to end the waste of pencils that 
are thrown away when worn to a stub. 
Sections can be added at will by moisten
ing a glue-coated dowel and fitting it into 
the socket of a used portion. The pencil, a 
Moore & Monroe product, has a slip-on eraser 
and c.an be used in modem sharpeners. 

. .•.... .... .... . .. ...... - ... .,. . .. ............ .. 

< •• 

'(_ ... . . .. 

. . .. 

. . 
' 

. . . . . . ' ' 

" " • ' ,,,, ,; .. -.,.l> .. oo• - ......... _ ,....., .,,,, ,;.-,,H .... - • ..., ,., __ , • .,,. .,.,. .,,.,,,,, • ,,, " 

Loudspeakers Defy Hard Use 
CAP ABLE of withstanding explosions and 

immune to the effects ot dust or water, two 
new University loudspeakers have been pro
duced for use on ships and docks, in rail
road yards, and in mines, mills or powder 
factories where explosions are a hazard. The 
model MSR, on the right, has· a radial de
Hector for 360° dispersion; the MM2TC, 
on the left, has 120° dispersion. 
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How to 

v •• 

C ATCHING FISH depends on two factors. First, you must 
know where the fish are. Second, you've got t o get your 
boat to t he good spots. 

Scott-Atwater can help you do both. 
W ith a smooth-purring Scott-Atwater motor on your 

boat, you are always assured of quick, trouble-free 
transportation to .the good spots to fish . 

T he amazing flexibility of Scott-Atwater. outboard 
motors permits you to speed to a distan t point or idle 
down to the creepingest ~rawl for trolling, with ev,en,,_, 
positive power at any speed. 

Backed by the long experience that made Scott-Atwater 
the world's second largest pre-wai manufacturer of 
ou tboard motors, the new Scott-Atwater , introduced last 
season, is the last word in mechanical perfection. 

Send coupon below for t he sensational new book, "How 
to Catch More Fish", by Frank R. Steel, which tells 
you how to locate fish by t he temperature of the water. 

/ 

FOUR MODELS 

A standard and deluxe sin
gle, developing 3.5 horse
power at 4000 R.P. M. OBC 
certified. 
A standard and deluxe al
ternate firing twin, devel
oping 7.5 horsepower at 
4200 R.P.M. OBC cer tified. 

..OW f"CI 

CAtq4. MO .. 
oui;• · 

1'• 

"HOW TO CATCH MORE FISH"-by Frank R . 
Steel, national authority on fishing. Tells you 
how to fish' by revolutionary method of water 
temperatures. Specific instructions concerning 
at what depth fish will be according to tem
perature of water. 48 pages, illustrated in color, 
diagrams of lakes and atreams. Send coupon 
for copy today. 

• 

-catch more fish ! 

ScoH-Atwater Manufacturing Co., Inc. I 
2907 En.st Hennepin Avenue J 

Department PS57, Minneapolis, M innesota J 
1 Enclosed find 10 cents for which please send me a copy of 
1 Frank R. Steel's new booklet " How to Catch More Fish". I 
I Booklet will be sent about May 15, 1947. 1 
I Name .. . . • • •• ..... . .... . . . . . •.•.. . .. . .... . . .. . .. . .. . . I 
: Address. • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • . . • • • • • • • • • • • • • • I 
I City. : .... ... . .. . . . . . ..... . . . . ... . State . ... .. .. 0 0 0 • 0. • • I 

~-----------------~~-~ 
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Really new, really post-war, National's NC-173 
brings yoo the latest engineer_ing develop
ments contributed by four years of production
for-war, plus a solid year of peacetime re
search. Here's incomparable versatil ity ••• local 
ond worldwide all-weather reception operating 
with marvelous clarity, pin-point selectivity. 
Yet National's NC-173 costs so little more. 

e 12 tubes and rectifier, super
heterodyne circuit 

e Standard, short-wave and ama
teur bands. 540 to 31 ,000, and 
48,000 to 56,000 KC 

e AM reception, phone and code 

e AC powered. Also operates on 
battery for portable or emer
gency use-11 0 / 120 or 220/ 
240 volts, 50/ 60 cycles 

8 Distinctive stream! ined styling 

Write for the name of your nearest 
dealer today 

COMPANY, INCORPORATED 
MALDEN. MASS. 

MA K ER S OF LIFETIME RADIO PRODUCTS 

244 POPULAR 
SCIENCE 

You'll be amazed by the sensational new mortar-like repair cemen't, 

that's so easy to use. Milced only with water, X-Pandotite can be 

applied with a putty knife, o r table )tnife. It's the permanent fixer 

for cracks, jpints, loose fixtures, tile and 1001 other things that need 

repairing. For anchoring and molding purposes: X-Pandotite C8Jl be 

colored before using; stained or painted after hardening. 

X-PandOtir!' ill :tnld :.1 ltadin~ h:ard"·u~ :~.nd. p•int•stores ~t JSt fQr a 
}lj lb. can - bOr lut A une lb. nn. 

If yuur d<al.r can'c ruppl)'. r.nd 5~ for • Y, lb. ur $1.00 for 1)4 lbt. 
co t he X-Pandn Corp .. H- 1~ T hinr·Si.,h Sc., Lon~ h lond Cicr. N. Y. 
1 11t X-PJndotitt will he- srnc prl."paid • 

• 

P lea.se Send lOc 
f or Catalog 102 

MEIER BRASS & COP.PER CO. 
11 55 Bellevue, Detroit 7, Mich. 

Any job locked in a " Yankee" Vise, 
is co r.rectly positioned for every 
operation . . . han d or m achine. 
Lifts on and off swivel b ase a t 
bench . M achined accurately . . . 
top , bottom, sides and front end 
. • . V -grooved block for rounds. 
F our sizes, with and without swive l 
base . • • 11/2 ", 2", 2 3;{." a nd 4 " 

·BRASS RODS 
For Home Work Shops 

Free Cutting Roda 
3/ 32-3" Round & Hex 

Naval Brass Rods 
Va -2V4" Round 

Brass& Copper Tubing 
V4 -o/4" Outside D lam. 

Write lor 
"Yankee" 
T ool Book 

-jaw wid ths. A t your dealer's . ----------, 
YANKEE TOOLS NOW /1 rART OP' 

(STANLEY) 
• 

NORTH BROS. MFG. CO. 
' Philade lphia 33, Pa. 

TNI TOOL lOX 01' THE WORLD 

• Copyngh1ed ma er1.1l 



II 

• 

II •• • 
... awattan tgg ers 

Dear Fred: 

re 

Bing 
Leatherman 

Ed Sasstw 

Dennis 
Allison 

H . L. Bailey 

Pineville, Ll • 

II 

.. 1 always look for your advertisements in the outdoor magazines just 
to see the pictures of the big ones the other fellows are catching in other 
parts of the country. · 

.. Enclosed are pictures of one morning's catch in central Louisiana 
waters. My three friends and I were all using your shallow running No. 2 
Hawaiian Wigglers. With us Hawaiian Wigglers are tops and our favorite 
bait."- Ed L. Sasser, Pineville, La. 

No. 2 Hawaiian Wiggler 
Shallow Running 

$1.10 ea. 

Write For Free Catalog 
It is beautifully illustrated in colors 

and has many photographs of record catches 
made with my Hawaiian Wigglers, Jitterbugs, and 
H1lla Dancers. 

Colored Movies Available 
We have several reels of -:olored movies taken of bass 

fishing in Canada, Michigan and Florida. These are available with
out cost for showing to clubs. 

FRED ARBOGAST & CO., 1705 North St., Akron 3, Ohio 

~9~~ 245 
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And live with Rover 
' ) 

' 0 --

f€i!/}> . 

Use this and soon 

- -... -

,, ~ 
/ 

"' 

~/1 . 

You'll be in clover 
~ '" \ I f I#/ ..-4: 

R•moves Jull traffic film-restores the original 
color ancl lustre - quiclcly1 easily ancl solely. 

2'6 POPULAR 
't SCIENCE 

• 

11Carryphone11 Aids Trainmen 
ENGINEERS and trainmen can keep in con

stant touch with their own crews or talk with 
the crews of other b·ains with the "Carry-
phone," a portable telephone announced by 
the Pennsylvania Railroad. The device uses 
raih·oad b·acks or wires as its communication 
channels, but transmits and receives mes
sages through the air by induction, using a 
large metal loop. 

Machine Copies Handwriting 
PROVIDING a new method of reproducing 

pen-and-ink signatures, the Autopen uses 
a standard fountain pen to duplicate, me
chanically, the handwriting of any indi
vidual. Powered by a 1/ 5-hp. motor, it has a 
plastic tape on which a desired signature is 
represented by two wavy lines. When pro
cessed, the tape guides the writing pen on 
top of the cabinet that houses the device. 

• 

• 
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32 pages of the best ideas 
of dyed-in-the-wool 
woodworking enthusiasts 
D elta's new book, "21 Home Work
shop Floor Plans,'' is a reliable 
guide to more fun from your wood
working hobby. 

If you're a beginner, there's use· 
ful material here that's a great help 
io building your first workshop. 

If you're an old band at wood
working, there are ideas to give 
you new inspiration for moderniz· 
ing your present sec-up. 

A Variety of Information! 
H ere's a collection of the ingenious 
ideas of experienced woodworking 
hobbyists - the "top· notcbers" se
leeted from thousands of woodwork· 
ing shop plans gathered by Delta. 

You get Boor plans for almost 
any size shop - to fit almost any 
size budget! 

You get scale drawings of the 

base dimensions of Delta H OME· 
CRAFf•:• Power Tools - helpful in 
estimating the floor space you need. 

You get practical suggestions on 
tbe arrangement of tools, storage of 
lumber, etc.! 

You get idea upon idea for con· 
venience, economy, and safety! 

You get pictures of the interesting 
workshops of other hobbyists ! 

Get This Book Today! 
With all this help - plus your own 
ideas - think of what a great shop 
you can design and build. It's bound 
to be an attractive place you're proud 
to show to friends - a pleasant re· 
treat where you are close to your 
family as you all share in the fun. 

T he sooner you order yout: copy 
of Delta's book, "21 Home Work· 
shop Floor Plans,'' the quicker you 
can enjoy your planning fuo. So 
don't delay - attach your check, 
money order, or dollar bill to the 
coupon below and mail it now! 

•Trade Mark Be6. U.S. Pat Otr. 

.----1 DELTA MANUFACTURING DIVISION 
Rockwell Monulocluring Compony 
612E E. Vienna Ave. Milwauk .. 1, Wisconsin. I 
Enclosed is one JoiJar{B ~h:~k }as paymenl I 

0 money order 
in full for lhe new Delta book, "21 Home Work· I 
shop Floor Plms.'' 

Name----·- ·· ... ··--··--····················-····--·-·-~ I 
~ciciJt~l;............................................................................. Ill 
Ci:;·~-;;~-~(;: State ......... ~ .. ~ 
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)( is a smear of dirty oil on 
an AC Oil Test Pad- oil from a car whose 
owner didn't know he needed an oil filter. The 
evidence shows clearly on the white pad. 
You can get this oil test FREE-and in a jiffy 
""7"at any official AC Oil Filter Sen:ice Station. 
The attendant simply wipes the dipstick on the 
Pad, instead of a rag, and you can see for 
yourself whether your oil is safe to use. 
Dirty oil is a power thief. It clogs piston rings 
and slots-makes valves stick-hastens engine 
wear-wastes fuel and oil-steals more and 
more power as the days go by. 
Every engine needs an oil filter. The AC oil 
test will show you why. And the AC Oil Filter 
Service Station will show you why the AC Oil 
Filter gives you tops in protection-and why 
the AC Replacement Element is the one you 
should use in your present filter. AC makes 
quality replacement elements for nearly all filters. 
So see your AC Official Oil Filter Service Sta
tion today and trap the thief that's stealing your 
power. 

• '• 

ScREENS Loose? 

Fix it with ---------- -- ----- -
CL 

Fills cracks around screens, casements, sinks, 
baseboards, etc. Fine for calking; keeps out 
dirt, dust, insects. Stops rattles. Ideal weath
erstripping. Easy to apply, just press into 
place. Roll covers about 80 ft. At Hdwre., 
Paint, Dept. Stores and Lumc 
her-yards. Write for booklet. 

$1.25 Hither West of Rockies and Canada 
J. W. MORTELL 534 Burch Kankakee, Ill 

r----- ---------------~ 

eonan gasoline
engine-driven Elec
tric Plants supply 
reliable. economical 
electric service for 
any use. Portable. 
atationary or stand
by models. Water or 

.,. alr-cooled,compact 
and rugged. 

A.C.: 350 to 35,000 watts In 
all standard voltages and 
frequencies. D .C.: 600 to 
10.000 watts. liS and 230 
volts. BATTERY CHARG
ERS : 500 to 3,500 watts : 6 . 
12. 24. 32 volts. 

Write lor lolcler 

D. W. ONAN & SONS INC. 
AC SPARK PLUG DIVISI !l., - GENERAL MOTORS CORPORATION 2771 Royalston Ave., Minneapolis 5, Minn. 
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INE DETECTORS 
Brand new Army Surplus, packed in original 
cases. Unit includes an instruction book. Has 
many uses, detects metallic and non-metallic 
objects. Needs one 6 volt and $ 
three 45 v-olt batteries. 9 5 

F. 0 . B. DETROIT (Less BaHerles) 

GUN SIGHT NSA 
(CUT AT LOWER LEFT) $2 50· Has a variable density po

larizing attachment, also 
F.O.B. DETROIT a Mangin concave mirror. 

50 AMP. GENERATOR 
(CUT AT RIGHT) 

Leece-Neville, 24 volt, 50 Amp. model. 
Can be used as a genera- $

5 
OO · 

tor, welder, etc. 
F. 0. B. DETROIT 

·---

! 
l 

J 
1 
I 
j 

N. SILVERSTINE CO. 
' ' ' 

6532 E. McNICHOLS ROAD, DETROIT 12, MICHIGAN 

CARBIDE SCRIBER ·/ 
HAROEST METAl KNOWN 
Used from coast to coast by 
mechanics, photographers, phy. 

sicians, tool and die makers. Tungsten car
bide tip - carefully ground on diamond 
laps, brazed into stainless steel 6" handle. 
For marking steel and other metals - for 
etching, marking, cutting glass. Non-mag
netic. Cuts all directions. Easy to 
follow any contour. In plastic case $200 
with pocket clip. 

Price Post Paid 

• 

' 

PRICK PUNCH 

Price Post Paid 
Newest, mo s t improved 
prick punch made. Tungsten 
carbicie tip, silver brazed 
into 31/ z" heat treated steel 
body. Longer life - less 
regrinding - ma rks harder 

steels. 

COMBINATION . OFFER 
SCRIBER & PUNCH $325 

Dealers, Distributors 
and Salesmen Wanted 

LARGE 12 X 2~ & 10 X 1% BUDD STEEL WHEELS 
M•DE TO OUTWEAR 
ANY OTHER TYPE WHEELS • 

65 Inches long 
24 Inches Wide i 
Wt. Approx. 55 lbs. ~ 

ONLY S56~ 
Model "A" Racer Chassis 
for POWER or PUSH with 
4-1Zx21j2 SUPER DeLux 

WHEELS 
The two rear wheels hnve the CO!'.ffilNATION V B ELT 
Pulley Drive and Brake Drum (not against tires as 
s hown above). Engineered for Electric. Gasoline or 
Push Power. ltEADY TO ROLL and STEER. COMPLETE 

1 AS -ABOVE. Rus h Order for PROMPT S HIPMENT. Fob. 
Doylestown. Add 15 o/o for Prepaid Shipment In U.S.A. 

8t1/l 8e11ring WHEElS 
with Gate$, Goodyear & Osborn Semi-Pneu
matic Puncture-Proof Tires. 
Super DeLux 12 x 2 %" WHEELS 1 ONLY· S 5.50 
tor 112" or l5fe" Axles 2 ONLY . s1o.oo 
Whee ls Complete With Tire 4 ONLY . 518.00 

NEW: V BELT PULLEY DRIVE & BRAKE DRUM 
One Comblnatlon Drlve and 10" x 1.75 

0 Wheel Assembled ......... PRICE ... $ 5.5 
One Combination Drive Wheel and three 
without (set of 4 ) ... . PRICE ....... $13.00 
Same as above with 2 -20" x '12" axles, 
4 hansters. washers &. cotter pins. 
READY FOR USE .. .. .. . . .. PRiCE ... $16.50 
Same as above w·lth 2 4" lon.~ x %" dla. 
axles, 4 hangers. washers &. cotteC~Eplns"' 

19 00 REA DY FOR USE .... _ . .. .. PRI ... ~ • 
Combin ation V Pulley Drive and B rak e 
Drum. without wheel ...... . PRICE ... $ 3.50 
Fob. D011lett0tm, or. add JO ~ tor Pre9GP'ds B5M1r111nsent i n U .. 8.A.. 
OSBORN WH.EEL CO Dept. • , sq. Matn St. 

• DOYLESTOWN, PA. 

• 

• 
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Keen, tough blades and 
a deft, "handy., balance! With 

BERNARD's it's easy to· have the 
heatest hedge in town. · 

Mighty h andy, too, for trimming bushes, small 
trees and for making all your foliage look its 
smoothest, shapely best. 

Blades of hard forged steel set 
deep in tough hickory handles 
and anchored there with sturdy 
pinions. Lock washer at the 
JOint keeps blade tension just 
right. 

You'll find BERNARD Hedge 
Clippers at your hardware store. 
Ask for them by 11ame. 

Tools Since 1870 

WM. SCHOLLHORN COMPANY 
7005 Chapel St., New Haven 9, Conn. 

250 POPULAR 
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Air Valve . Aids Control 
DESIGNED to function with the ease, speed 

and sensitivity of a telegraph key, a new 
.fingertip air valve, made by the Mead 
Specialties Co., can be used to operate air 
compression cylinders having a four-inch 
bore or more. Two such valves connected 
in series to an air press, as shown above, 
provide a safety feature. Since both hands 
are needed to operate the valves, they are 
kept .clear of a press's danger area. 

' 

New Tester Twists Wire 
STRESSES up to 80,000 pounds per square 

inch can be obtained iri a new torsion test
ing machine for wire. Developed by the 
Sonntag Scientific Corp., the machine will 
test wires with diameters of .09 to .75 inch. 
The tester has reversible rotation, and can 
produce a torque of 1,000 inch-pounds. 

Copyngh1ed matenal 
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What's your choice of these 

Marlin Model 39-A-25-shot Lever Action 
Repeating Rifle. $50.45* 

Marlin Model81-DL-2 5-shot Tubular 
· Magazine Repeating Rifle. $25.55* 

• 

Marlin Model 80-DL-8·shot Qip Maga· · 
zine Repeating Rifle. $20.05* 

• Pri&es slightly higher w1st of 
the Ro&kies 

Be sure to see these three fine 
Marlin '47 models at your dealeris soon! · 

Each is an outstanding rifle in its class. 
• 

e Here you have three great rifles for small game and all 

around sport. Marlin's 39-A is the only lever action .22 
repeater made ... a favorite in hunting circles the world 

over since 1892. As a practical weapon for vermin and 

small game, the 81-DL is a wise selection. It carries a 
full day's ammunition, and its light weight is a great 

asset in the field. The loaded dip of the 80-DL provides 

extra shots for fast-running game ... and allows use as a 

siQgle loader for target work. All three are rugged, man

sized Marlins, famous for accuracy and dependability. 
All shoot .22 short, long and long rifle cartridges-regu. 

lar or high speed- without adjustment. Whichever you 
choose, you'll buy years and years of trouble-free sport! 

Outstanding for accuracy, dependability, long life 

Often called the"world's best all around 
.22," Marlin's 39-A is a light rifle of 
remarkable accuracy and versatility. 
Only lever action .22 made. Extra fast 
for snap and exhibition sh ooting • 

A full day's hunting is provided by the 
large 25-shot capacity of the Marlin 
81-DL. Removable bolt assembly; Off 
and On safety . .. a fine "learning gun." 

. , ' 

. '(~~ . ~~.~~·;;.J 
.1 ~ ~· 

With eight shots to the clip, Marlin's 
80-0Lgives you a rapid fire load for fast
running small game and vermin. Also 
handy as a single loader on the firing line. 

IHE MARLIN FIREARMS CO., NEW HAVEN, CONN. • fine Guns Since J870 

~9~~ 251 
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ARMATURE 
RECONDITIONING 

MACHINING 
STOCK PISTON 

Automotive shops all over the nation 
are rapid ly equipping with Atlas lathes. 
It's a profit suggestion to consider if you 
operate or work in a garage - some
thing to r emember as a valuable use for 
an Atlas in your home shop. 

There are more than 44 profitable serv
icing jobs you can handle on an Atlas 
lathe w ith accessories. Atlas lathes are 
prefe_rred for automotive :work because 
they are: (1) ruggedly bu ilt for years 
of precision service (2) easy to set-up 
and operate (3) extrem ely versatile (4) 
compactly engineered for minimum space 

I"· tl" latus 

(5) a vailable at low cost. Send 
for latest catalog. 

ATLAS PRESS CO. 
555 N. PITCHER ST. 

KALAMAZOO 13, MICHIGAN 

Millin& M ullinu Shapers Drill Presses 

ATLAS 4 TOOL TEAM 
252 POPULAR 

SCIENCE 

• 

Fill Holes, craclcs, clents, . 

~eBEnER 
• HARDEN FASTER 

• SHRINK LESS 

• STAY IN! 
FILLS HOLES 

IN ONLY 
1 APPtlCAT 

Large tube 
25c postpaid 

• 

-

Duratite Wood Dough will fill rough 
or irregular cavities in wood, metal, 
-plastic or plaster in one appli.cation. 
(D~r?tite Surfacing Putty for shallow 
cavtlles). Can be sawed, cut, milled, 
sanded; are waterproof, fire resis. 
tant. Seven wood colors, in tubes or 
cans, at Hardware and Paint stores . 

. Made by Manufacturers of famous 
Arrowhead Cement. 

WEBB PRODUCTS. CO. 
232 Seutb G Street, San Bmardiu, Califmia 
or Webb Company • De t. S • Norcross, Georgia. 

WOOD DOUGH AND SURFACING PUTTY 

o··R HAD 0 
G -AS TORCH 

71e~U'49~s~ 
Ideal for hard and soft soldering. Will heat 

quickly; solder will fiow freely and smoothly. 
No compressed air required. Nothing to pump. 
Self-adjusting. Safe. Economical. Can be 
used for annealing small parts an d bending 
metal parts. Generates a heat of- 1700 " 
Fahrenheit. Simply connect to any illuminat
ing gas jet with a rubber hose and operate . 

Tornado Torch No. 1 '19 comes with t hree ( 3 ) t ips, ( lfs ", lj4 ", 
Sfs" blast ) . 

The 'l'ornado Gas Torch No. 119, complet e with three 
tips, is $2.95. See your dealer or order direct. Send che ck 
or money-order-post paid. 

Robco Corporation, 204 E. 44th Street, New York 17, N.Y. 

MU 5 
STEELS and ALUMINUMS 
with a motorboat tone 

' SINGLES, Chev, V-8, Plymouth, 
Steels $5.50, Aluminum $6.50. 
Chry., Olds., Suicks, etc., Steeb 
$7 .50, Aluminum $8.50. V-8 ond 
MERCURY DUALS, Steel $17.50, 
Alumin,um $20.00. Alvminums ore 
guaranteed for life of your cor. 

D 

-
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All IARLSOD RULES 
have this 
lfi·S'Et/fiKIJ 
8111/JI ~NIIN61 

FIIIT/161 

WITHOUT OPENING THE CASE. you 
can quickly replace the blade. Keep 
a'spare' Replacement Blade on hand. 
Models in 6, 8 and 10-foot lengths. 

SOLD BY LUDIHG HARDWARE DIALERS 

. . ..;• •, 
\ ·- ~ .. 

-

LEARN ELECTROPLATING 
Highly Paid, Uncrowded, Interesting Business. Part 
or Full Time, Common School Education Sufficient. 
Gold, Silver, Nickel, Chromium, etc. Money Making 
Secrets, Processes. Send postcard for FREE Electro
plating Booklet and proof. PLATER HYDE, Dept. S, P. 0 . 
Box 176, National California. 

Build thia new, 
modern, streamline 
trailer. Chassis 
built entirely or 

salvage auto parts. Complete deta il 
plans and bu llding Instructions 
1ent J)Ostpaid for only $2.50. Send 
check or postofflce money order to 

MITCH-CRAFT P.O. BOX NEBRASKA. 

GAS 
. 0 I L 

LP gas burners. Gas & Oil burners . . Floor furnaces. Range 
burners. Blowers-Complete Coil Cooling. 
PEERLESS SALES, 4320 Sheridan, Lincoln 6, Nebr. 

Say You Saw 
It In Popular Science 

6-volt. Shoots beam 
800-fc. Light revolves 
in a circle-"srays put .. 
at any angle you sec. 
Dozens ot uses. Buy at 
hardware, sport, and 
electrical stores. 

q_el-#rn ELECTRIC CO. 
.UciiM. Marton. Indiana 

ALLIED'S NEW 

RADIO CAT LOG 

SEND FOR IT 
NOW 

FOR 
EVERYTHING 

IN RADIO! 

NEW HOME RADIOS 

SERVICE SUPPLIES 
BUILDERS' SUPPLIES 

AMATEUR GEAR 

SOUND SYSTEMS 

164 Value-Packed Pages 
' Send for your FREE copy of the 

most complete Buying Guide for 
Everything in Radio! Here's the 
Catalog for Servicemen, Dealers. 
Sound men, Amateurs, Builders and 
Experimenters. Features the 
world's largest and most complete 
stocks of radio and electronic sup. 
plies-quality equipment at low• 
est prices! Get the speedy service 
and expert help you want from 
ALLIED-Radio's Largest Supply 
House. Depend on ALLIED! 

MORE THAN 10,000 ITEMS 
Get everything for every radio use: 
New 1947 home model radios, 
phono-radios, recorders, commu• 
nications receivers; Ham kits, and 
gear, code apparatus, radio parts, 
tubes, tools, test instruments, pub· 
lie address equipment, low-cost 
easy-to-build radio kits, diagrams 
and matched parts lists, largest se
lection of instructive radio books 
-all at lowest prices! 

ALLIED RADIO CORP. 

: 833 W. Jackson Bl:vd., Dept. 7-EE-7 FREE 
1 Chicago 7, Illinois c474LoG I r 
I 0 Rush new FREE 1947 Catalog 1 
I I · 
I I 
1 Na11ze.................................. ... . .. . . . ... 1 
I I 
I Address. ....................... .................... I 
I I 

I City ••••••.••••••••••••• Zotze ••... State............... J 
\ I , __________________________________ , 

MAY 5 
1 947 2 3 
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ONE COAT COVERS 

,.AADIE MARK REG, 

liD BRI/SH MARKS 

ASK YOUR 

NU- ENAMEL 
DEALER FOR THIS 

INSTRUCTION FOLDER 

Contains the step-by
step story of how you 
can Paint-It-Yourself 
with Nu-Enamel and 
get a professional 
looking iob. 

POPULAR 
SCIENCE 

• 

• 

OTORCYCLISTS 
if if if if ATTENTION! 
The B & H Footshift for all Harley's eliminates hand 
~tear shift, gives fast getaway, greater maneuverabil
Ity, maximum driving safe_t}'. Improved clutch lever 
booster. Easy to install. Write for details, prices. 

SCIENTIFIC RESEARCH CO. ~~r~~~~ltfco~;~r 

With our sur I.Dcb tool steel cutters 
make mouldtqa, cutnga. c:trop-teaf 
tables, croovea beac:ttng and Jointing. 
Koulcllq c:uttera, A 1 l.n . wide $1.:10. 
1 lh ln. a2.00. Jotnttng cutters, B 
1 ln. at.tsO. 1 Jh tn. a2 .00. E 1 tn. 
for drop-leaf tafilea, Sl.SO, E t J,/2 
in. Makes o/.& ln. cove & Quarter. 
a2 .oo . P ostpaid. Guaranteed. State 
else bole. List & Folder f'ree . 

.IOHN A. SANDSTROM 
Rt. l·P. Clearwater , Fla. 

A. C. CURRENT ANYWHERE! 
WITH 

KATOLIGHT PLANTS AND GENERATORS 
Furnlah the same kind or Current as 
the highllnes. Sizes 500 watts to 100 
KW. Also Manufacturers of Rotary 
Converter!~ FreQuency Changers. 32 
and 110 volt D.C. :Motors in %. ¥.. 
& 1A. H.P • .A..C. Motors (high line) 
1D 1~ and 2 H .P . only. 

KATOLIGHT 1401 First Avenue, 
MANKATO, MINN. 

press !-Every man 
who owns a workshop should 
have a copy of our n ew, up-to
the-minute, 200 page catalog of 
Machine Shop Equipment-the 
latest tools made by the biggest 
manufacturers in the U. S. Re
plete with illustrations, descrip
tions. prices. Prompt d elivery 
on most tools listed in this book. 
Available at cost of p rinting-SOc a 
copy-get yours today! Price of Cat.• 
log Refunded on First Order over 
$5.00. Send Check or Money Order to 

CENTER TOOL CO., 153 Centre St., Dept. D, N. Y. C. 13 

'. 
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WAR SURPLUS 
.~·· .... ~ . 

A. B. C. 
0 A. PERFECT PHOTOGRAPHIC SPOT with 2 powerrul 88.9 

mm. lens. :! large optieally Hat mirrors. Good c·ondenser. Easily 
com·erted. New, beautifully constructed-worth much more 
than .............................................................................................. $6.95 

0 B. BEST SURPLUS COMPASS for boats, cars, planes. Lu
minous. Double built-in l'OillPE'nsation. )lade by Pioneer In-
strument for tanks. 3~ Dla. D ial. New ........................ $16.50 

0 c. GUN SIGHT easily com·erted to excellent SLIDE PRO
JECTOR. H as 55. m. m. lens. Two of these make finest con-
denser on market today. New, only ............................ $4.35 ea. 

0 SU PERCHARGER AIR BLOWERS, 5 lbs. pressure; 2-mesh
lng 4" rotary spoons. F or moving air and transporting 
gases ........... ... .... ... ... ... ..................... ..... ... ....... ................. ... .... ... $24.50 

0 400 G.P.H. AIRCRAFT FUEL PUMPS to pump any liquid. 
air or ncuum. lJ8 h. p, will operate. Compact, well built. Did 
cost 20 times more than .................................... ...... ................ $4.65 

0 NEW BALL BEARINGS. Very reasonable. Stale your sizes. 
Check Items Wanted-Mall Entire Ad with 0 Check 0 Money 

Order ( 0 c.o.o.-mlnlmum of so.,. payment required) 
In Ohio add 3 .,. Sales Tax 

ILLUMINATED 
AUT 0 M 0 BILE C 0 M PASS 
Keeping you on the right road day or night, and 
giving con stant reassurance that you're right , 
Is the peak of motoring convenience offered by 
the n ew Hu ll Beaconllte . Cast s a n on-glare red
dish glow at night for perfect dial visibility, 
Works without light In daytime. Latest luxury 
design In ebony or brown, accurate. easy to In
stall . At your dealer's or write us ror circular. 
Price $5.95. 

HULL MFG. CO. 
P. O. Box 246- E4 

Easy to use as a pencil! Draws parallel lines. 
stra ights. curves. c1rctes w1th pa1nt,enamel. 
lacquer. etc. Do your own striping on autos, 
furn•ture, toys, b1kes. model planes, signs, 
linoleum . . . make wall board look like tile. 
Painters-craftsmen. order today! Type " M" 
Master Painters' Stnpmg Tool complete with 
t ip for l/16" stripe, $1.00, Extra t•ps l /64", 
1/32". 3/64", 1/16", 5/ 64". 3/32". 1/8"- 75c 
each. Tool with complete set of 7 lips $5.00 
(C.O.D. orders 25c el\tra.) Dealers write! 

WINDELL MFG. CO. 
423..C-A Lincoln Ave., Chicogo 1 8, Illinois 

ZECOL's popular
ity with car owne rs 
is due to its Quality, 
its Quickness and 
Ease of Application. 

Keep your car looking shiny and 
new. It's so easy w ith ZECOL. 
Adds a brilliant lustre to a ll 
types and colors of lacquers and 
enamels. 

If your car has an accumulated 
road film, use ZECOL Scum Re
mover before applying ZECOL 
Wax. 

Ask for ZECOL-at service 
stations and garages. Pints 
75c, quarts $1.25, in USA. 

ZECOL 
Cooling System 

CoPditioner 
Recomtnended to remove and pre
vent rust. Easy to use. Rust a nd 
corrosion inhibitor. No draining or 
flushing, Add to radiator--clean up 
rust)' water while you drive. Lubri
cate water pump. bea r ings ancl 
seals . Stop water pump l'Oqueaks. At 
service stations and garages. Price 
$I. on in U.S .A. 

ZECOL INC. 
Dept. 2, MllwaukH 1. Wis. 

--- -- - -

CAR OWNERS ••• 

MAY 
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Go Places For Pe ies! 
• 

Put a WHIZZER Motor on 
your bike, and go places! The 
thriftiest power on wheels! 
Six miles for one penny! 5 to 
35 m.p.h.! Fits any man's bal· 
loon t ire bike! 

If no local dealer yet, mail 
coupon, today. 

RIDE ONE 

AND YOU'LL 

BUY ONI 

Whixxer Motor Company, Dept. 535, Pontiac, Michigan. 

I enclnse $99.97, which includes S2. 42 Federal Excise Tax ( ) check or 
( ) money order. Send me one WHIZZER Motor complete, ready for instal· 
lation. II descriptive literature only is desired, check here ( ). 

Name ____ ________ City ____ _ 

Stiee State, ____ _ 

MACHINESAWFILING wit h 
the Foley Automatic Sa w filer 
is the modern way to recondi 
tion saws. Anyone can do the 
work- no exper ience needed
no eye-stra in. Sta rt in spare 
t ime. Foley-filed saws cut so 
smooth a nd fast, they will 
advertise for you. bring you 
new customers a nd a s teady 
repea t cash business. 

The Foley is the ONLY ma
chine that files all ha nd 
saws, a lso ba nd a nd 
cross -cut circul a r 
sa\vs ,- enables you to 
h andle work from 
s chools. shops a nd fac
tories as well as far m
ers, carpenters, etc. 

• 

Send for FREE PLAN 
Shows how to 
sta rt- no ca n
vassing. Send 
coupon t oday. 

FOLEY MANUFACTURING 

'' I bought a F 
Flier one ole y Saw 
debts J>aid~ead later had all 
a new home n also S400 on 
earn as much Many days I 
J . H Kellogg as $16,'' sa_;s 

Thor N~>r~ /)., 
" / have 'if1.,d ~~a. oa_;s. 
marte $350. A ,50 sa ws, 
!>en ter . I i u• t s I m a car. 
jPnre trme-llO\'file M"·~ '" 

can ta kh c• e more th •n 
~- re of. ·· " 

519-7 Foley Bldg . , Minneapolis 13, Minn. 
Send Free Plan on Saw Filing business, no obligation 
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.Just the thing for the Home Work 
Shop, Hobby Shop, Bench Work, 
Animated Displays, Light Produc
tion work. Used dally in thousands 
of homes a nd shops. Sturdy, com
pact, (see dimensions). Case of alu
minum. Gears, SAE 65 (British) 
Gear Bronze. Worm of case hardened 
steeL Timken BP.arings throughout. 
Torque capacity 100 Inch pounds. 
Available in 4 different assemblies 
(shown below ) and In these stand
ard ratios: 

4-1 25·1 
8-1 30-1 

10-1 40-1 
16-1 50-1 
20·1 60-1 

64-1 
75-1 
80-1 

100·1 
150-1 

200-1 
200-1 
400-1 
600-1 
800-1 

When ordering be sure to specify assem
bly a nd ratio required. Shipping weight In 
carton, 8 lbs. Full money back guarantee. 

Prompt deliveries. 

The new THOR "B"-Sensational miniature 
gasoline engine that really works. Super
power performance. Smooth, velveted power 
that roars into action with a "twist of the 
wrist." Qq~r 20,000 already sold. 1/6 H .P. 
Complete with roil and condenser. Ready to 
run. only $!1.9;). I n KIT form, fully ma
chined. 5 minutes to assemble. $6.9:>, without 
roil anti <"ontlenser. Powers all models. Fully 
illustrated instructions. ~end $LOo-shipped 
rollert same day ('. O.D. FREE-Send for 24-
page 1llustrated hobby catalog. 

AMERICA'S HOBBY CENTER 
DEPT. 557, 156 WEST 22ND STREET, NEW YORK 11. NEW YORK 

FAST! Powerful 6-HP motor 
with friction clutch for safe operation. Cots 
down timber, brush and hedge; turn blade 
vertically and saw logs to length. Can 
be equipped to fell larges t trees. Has 
clutch pulley for belt work. Is fully 
guaranteed. 

Other 
Like IU 

OTTAWA MFG. CO., 501 Brush St. Ottawa, Kansas 

Balance 4 " x 9" Base 
With either Metric or Av- $6 00 
olrdupois W eights . . . . . . • 

Catalog with 3000 Illustrations or labo
ratory Apparatus sent ! or $1.00. Catalog 
o r 100 scientific books . 10 cents. 

LABORATORY MATERIALS CO. 
7317 Vlnc:ennes Ave. Chlc:a&o 21, 111. 

What keeps the pages 
nice and neat 

And guarantees the 
set's complete? 

• 

GUMMED REINfORCEMENTS 
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BETTER WOODWORKING 
\ 

THESE 2 EII9Y WIIYS.' 
t1 SHARP EDGES FOR CHISEL 
,,. AND PlANE IRON BlADES 
You need no experience to 
achieve new and better tool 
grind. Adjustable Grinding At· 
tachment saves time and 
money. Convenient, easy to 
install and use. Greatly im
proves work through keener 
cutting edges. $6.95 

'- NEW ROTARY SANDER 
. Sands wood, plastic and metal. 

Operated with drill press or 
large electric drill, the new 
Rotary Sander is excellent for 
surface or edge sanding. Pro
duces smooth, true, accurate 
surfaces - without ripples or 
unevenness. $4.95 

At dealers or sent direct on receipt of purchase 
price. Send for descriptive folders. Write Dept. A 

~========~~~ 

Practical highway racer runabout. We supply 
all parts. Just bolt together. Low cost. Ready 
for delivery NOW. One or two cylinder, .W 
m.p.h.. up to 100 mlles per gallon. Send 25c 
for complete literature with large picture, 

3-vlew drawings, price of parts, or 
send Sl for the above plus 4 actual 
photographs, plans for snow and 
Ice conversion, catalogue of new 
and used motors, motorscooters, 

transmissions, clutches, other offerings, etc. 
MIDGET MOTORS Ohio 

ON YOUR LATHE OR DRILL PRESS 
Use a SPEE-DOWL and you can 
work wonders wi t h wood. Quickly 
and easily you' II make dowels of 
any wood . . . perfect burnished 
dowels for furniture. toys and thou
sands of other projects. You merely 

push SPEE-DOWL on wood-the lathe or drill press does 
the work! Ca!lt body, tool steel blade. SIZES: 2, 3, 4, 5, 
6, 7 and 8/16• (Illustr ated at left). Only $1. ea. Special 
-any 4 of above for $3.50; complete set of 7 for $6. Also 
Individual sizes 9 to 20/ 16• (illustrated at right) $2.65 
each. SPEE-DOWL Is Unconditionally Guaranteed. Send 
postal note or check- we pay postage In North America. 

Send for FREE J.ltera.ture. 
JOHNS MFG. CORP., DEPT. B-8 DUNELLEN, N. J. 

• 

Millions of tiny air cells in the soft 
quilted KAPOK lining of the new 
Ta-pat-co make it the most BUOYANT, 
the most comfortable, sleeping bag 
you've ever owned. Air cells buoy up 
tired muscles, provide snug warmth 
and protection from the weather. 
A snag-proof rain and wind resistant 
outer cover .• . a raised foot pocket 
that prevents cramping of your toes 
•.. a full -length, "weather stripped'' 
zipper around side and bottom -all 
the new comfort features are your$ 
with T a-pat-co. 
Buoyant To-pat-co makes nights out 
something to look forward to! See it at 
your sporting goods store now! 

You'll never really know 
true comfort in wintry 
days outdoors until you've 
worn o To·pot-co Parka. 
light and worm, it's cut 
to fit for free and easy 
movement. It's truly on 
outdoor garment, that 
con toke rough going and last for years. Toke 
a To-pot-co on your next trip and you'll never 
again be without one. 

Don't Miss It! 
Get Your Copy 
of this Bookl 

tfow to call ducko without a call 
•• • how to kill a rabbit without o 
g un . • • how to boil water in o 
wooden bucket . • • get the answer.s 
to the,. ond hundred• of other que•· 
tions that molt~ outdoor sports more 
pleasant and successful. Print ing 
limited- be ou re to get your copy 
~ Mnd 1 Oc in coin or stomps now to -

THE AMERICAN PAD & TEXTILE CO. 
Greenfield. Ohio 

.._ __ CANADIAN I!RANCH-CKATHAM, ONTARIO 
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MILLING ATTACHMENT 
Convert Lathe in 10 Seconds 

Now-you can do milling, slotting, grinding, 
grooving, sQu~trlng shafts, sawing at angles, and 
many other Important operations on your lathe. 
PALMGREN ?tULLlNG ATTACHMENT Ia a 
necessary fixture for small shops, school& and 

emergency work In large plants. Fits South 
Bend, Atlas, Craftsman. Logan, Sheldon and 

all other makes. It has graduation 
for rotary angle adjustments, also 

graduated feed and adjustment 
screw. Easily mounted bY strad
dling lathe's regular tool post. Try 

.... uo one- It will quickly pay for itself. 

IMMEDIATE DELIVERY 
Noo. 

lSI 
251 .... 1' 1%' 1% 1" I ~ I = I r~ a::-... 

~~ • 2•~· 11 1'A' 
liJJ\ ~· 25 r 

Pri~B. 
$11.75 
U.75 
.n.75 

O .... r .,._ ,._,. ..... er JIMIIr. Wrtt. fer c:lr'cua.r .... 349 

CHICAGO TOOL AND ENGINEERING CO. 
11/re. o/ PALMGREN PRODUCTS /or 0.... til y..,.. 

a3H South Clokogo Avon" • Chlcogo 17, nllnols 

(orB 

NE" Invention 

---

Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 

. . • For Pleasure and Profitl 
If you have a workshop-at home or in bual· 
ness-you need this new Warner Electro
plater. At the stroke of an electrified brullh, 
you can electroplate models and projects
you can replate worn articles? faucets, tools, 
fixtures, silverware, etc. w1th a durable, 
sparkling coat of metal ••• Gold, Silver, 
Chromium, Nickel, Copper or Cadmium. 
Method is easy, simple, quick. Everything 
furnished-equipment complete, ready for 
u se. By doing a bit of work for others, yoUI' ma
chine .:an pay for itself within a week. So 
make your shop ·complete by getting a 
Warner Electroplater rigltt away. Send 
today for FREE SAMPLE and illustrated 
literature. ACT AT ONCE! Mail Coupon. 
WARNER ELECTRIC CO •• DEPT. M·S 

:LSlZ .larvla Avenue, Chlc:ep 26, 111. 

WARNER ELECTRIC CO. 1512 .JarvlaAv•-•• Clllcaa~ ze, Dopt.M-s 

I Gentlemen: Send Free Sample and Details to: 

I Name~---------------------------------
1 A~us~---------------------------------

I 
I 

Lt:ity State J __________ ._._._ .. _. __ _ 
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Compact and efficient - the 
n ew DRILATH E combines 
two basic machine tools in 
one a t Jess cost than with the 
purchase of a drill press and 

. , an independent lathe- elim-
inates need for addit ional 

electric motor-eliminates need of additional bench 
and floor space-precision made of rigid steel and 
cast iron-lathe capacity 36" between centers. 

WRITE FOR DRII.ATHE ClltCUI.AR 

NOBUR MANUFACTURING co. 
914 North Orange Drive LCI$ Angeles 31, Callfomio 

Get FREE FOLDER NOW! 
Get details on 1 to 9 H. P. walking 
and riding tractors. Do 1000 jobs on 
small farms, estates, orchards, gar
dens. Low-priced. Send postcard! 

SHAW MFG. CO. 
5705 FrontSt.,Qalesburg, Kans. e88PS oN. 4th St., Columbus, Ohio 

-...n consrrvct• llueorl•tt .. f l.ewh ...... ead WMCI·wortll .. 
tools PottPGid 'ot St .OO. t•d•4e. prf•tt for lewis 10• Show. 
MiiU .. Moc-.i••· Drill h .... v;... a• Circvtor Saw. 6'' Hint.,. Coat-
.... fer t~ toolt ..... •• .. 10 ... •f WIIJ>O.robl• ftew too' COli 

nluotratod S2·-• Cat<alog-nt free with Bluoprlllt Ordot 
-de1<1iboo 21 lewis tools. WRITE TODAY I 

LEWIS MACHINE TOOL CO. 
P. D. Bu 7441, Sla. L, De~t. S, Los Alleles 23, CIIH. 

STUDY AT HOME for PERSONAL SUCCESS a.nd 
LARGER EARNINGS. 38 years expert Instruction 
-over 108.000 students enrolled. LL.B. De~~:ree 
awarded. All texts furnished. Easy paymenta. Send 
for FREE BOOK- • 'Law and Executive Guidance' ' 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 77-S, 646 N . Michigan Ave., Chicago 11,111. 

Lumber-Plywood Available 
H arold Hunt wants to send you big new 
No. 15 Catalog. Over 148 pages or wood· 
working Ideas. 12 pages of rare woods In 
colors. UNEQUALED BARCA lNS In lm· 
POrted and American woods. supplies, hard· 
to-find hardware. Send only 15c to cover 
posta)!e an<l h"ndllnl!. 

CRAI'TSMAN WOOD SERVICE CO, 
2128 :0. MarJ Itt, Oapt. 8 ·11 Cllic:aea 8, W. 

CORROSION and FRICTION 
Use Fiendoil on loot.. eleetrical appliances. 

household deYices. It aetiYe.ly 

Lubricates · Cleans· Prevents Rust 

C.opynghred 111< 'nal 



IMMEDIATE 
DELIVERY! 

f. o .•. 
IOYERSfO RD, P A. 

BE CH A • 1n. 
COMPLnl AS SHOWN 

TA.LE SEGMENT-shows decree of table tnt 
-eraduated. SPLITTER-Hard temper eold 
rolled steel. GUARD- Aluminum. MITER 
GAUGE -Aluminum. Accurately rraduated 
45 0 each side of center . •EARINGI <2 > 011-
tte bronze. CAPACITY-0 to 2 1/•"· TA.LE 
12":~:14" . SHIPPING WEIGHT-44 lba. 

AMERICAN MACHINE & TOOL CO., Inc. 
I DEPAITMENT 200 • ROYERSfORD, PA. I 

LEAR TRIG 
QUICKLY-EASILY 
WITH QU I CK TRIG. bJI' competitive t e sta. 
It was found that QUI CK TRIG Kave answers faster to one with a 
slight knowledge of trig than to an expert on trig with a slide rule. 
Let It solve your triR' . problems . You need no previou s tra lnlnK. 
Entire ly automatic. Easy Instructions Inclu ded. We m all C.O. D . plus 
postage or enc lose $1.00 . the full Price , an d we will mall pos tpaid; 

REED MFG. CO., 124·U W. 4th St., Los Angeles 13, Calif. 

'SCOOT" Away 
to WorkorPiayl 

On highways, In town, 
on t he f arm, at t he 
f actory, f or deliveries, 
service calls • .• go the 
Cushman modem and 
economical way. 

35 
MILII PIR NOUR 

75 
IIIllS PIR GALLON 

FREE 
Send for literature 
and name of your near
est Cushman d ealer. 
Write postcard toda)'. 

Cushman Motor Scooters 
are apeedx, safe. Park any
where. " Eve-dropper'' sas 
economy. Ruggedly built 

with automatic clutch, two-speed trans
mission on moat models, 4 H . P. Cush
man "Husky" engine. Balloon tires and 
knee-actio n springins sive easy riding. 
load carrying capacity. Convenient lug· 
s age compartment. Nationwide service. 
CUSHMAN MOTOR WORKS, INC. 
Dept. s-soo Lincoln. Neltr. 

Backed by 45 Years of Quality Engine Building 

A NAME TO REMEMBER 

YOU THINK OF BETTER 

LATHES AND SHAPERS 

Swing over bed, IOY2• 
Distance between center s, 2 4" 

A Logan Lathe in your shop puts at your disposal 
the same accuracy, speed and versatility that have 
made this lathe a standard tool of industry. The same 
ball bearing mounted spindle, the same rugged bed 
with ways ground to within .0005" of parallelism, the 
same precision construction throughout that make 
Logan Lathes outstanding industrial performers mean 
satisfying results for you. The compact Logan design 
takes up a minimum of space. The simplicity and safety 
of its operation, and its low maintenance, are further 
reasons why the .Logan Lathe belongs in your shop. 

WRITE FOR THE LOGAN CATALOG ••• complete 
information on. logan Lathes, Shapers and Accessories, 

9-REASON$~ why LOGAN 
Lathes are BETTER lathes 

1 
2 
3 
4 

5 
6 
7 
8 
9 

BALL BEARING HEADSTOCK 
for sustained accuracy. 
RUGGED, ACCURATE BED 
within .ooos• of pa ra llelism. 
SELF•LUBRICATING BEARINGS 
at vital points lengthen life. 
BACK GEARS ENCLOSED IN HEADSTOCIC 
with shifter rack safely and conveniently 
at your flnger·tips. 
RUBBER CUSHIONED COUNTERSHAn 
for smoothness and accuracy in working area., 
THREE POINT SUPPORT 
Stea dies the countershaft, prevents rocking. 
ENCLOSED BELTS, GEARS, PULLEYS 
Prevents accidents. Keeps lathe clean. 
AUTOMATIC BELT TENSION RELEASI . 
Makes belt cha nging easy a nd safe. 
PRECISION BUILT THROUGHOUT 
For tool room a ccuracy in your shop. 

-----------DISTRICT OFFICES-----------
Woolworth Bldr. 

New York 7, N. Y. 
Cortland 7·8024 

• 550 W. Washington Blvd. 
Chicago 6, Illinois 

Central 1246 
• 

1672 Mission Street 
San Francisco. Calif. 

Underhill 6682 

LOGAN ENGINEERING CO., 
DEPT. C-5, 4901 LAWRENCE AVE., CHICAGO 30, ILL. 
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Again Louisville Slugger Bats shared 
the Nation's top batting honors with the 
1946 Champions of both major leagues. 
They kn·ow as do tens of thouands of ball 
players throughout the world, "It pay_s 
to play with the finest." 

FREE AT YOUR DEALERS! 

1947 FAMOUS SLUG-
GER YEAR BOOK and 
OFFICIAL SOFTBALL 
RULE BOOK. Or 
send 5c for Year 
Book and 1 Oc for 
Softball Rule Book 
direct to Dept. 
Z-34 

Hillerich & Bradsby Co. 
Louisville 2, Ky. 

I 
Iff It IAI 

ATTENTION HOMECRAFTSMEN! 
PLANS For Dutch WindmUls, Lighthouses, Bird Houses

1 Lawn Chairs, Arbors, Trelllses, many kinds or 
fine furniture, a lso a great variety of Lawn Figure patterns. 
~'F.Nll 10el"'R CATALOG ILLUSTRATING OVER 100 PRACI'ICAL PRO.TF.CTS 
Craftsman's Model Co •• 2030N.41stSt., Dept. K17, Milwaukee, W'es. 

SANBORN 
DOG WHISTLE NO. 1 

A lifetime-Tool 
at Low Cost 

The "YAGER" -Thlckneu Planer-not a Jointer, for bome· 
crattamen. or auxiliary tool for large ahops. 
A marvel of efficiency, precision performance 

- at an amazingly low coat. Dependable for constant, uninterrupted, trouble· 
f ree service. Works any stock from soft balsa to hard ebony. Produces 
smooth, polished surfacea. Takea stock up to 10 ln. wide, 2o/.o ln. thick or 
down to a thinness of 1!16 ln. Handles light wor k wltb ~ H. P. motor and 
band crank feed or heavy euta up to '4 ln . • with ~ H . P. Sealed ball bear· 
lng arbor requires no lubricant. Feed gears packed In oil seldom need repack· 
lng. Now ready for Immediate delivery. Write for prices and startling fact.. 

THE KNEISLEY ELECTRIC COMPANY 
495 S. St. Clair St. Dept. 57 Toledo 3. Ohio 

ELECTRIFY your LAWNMOWER 
Battery Operated ••• 
SELF-CONTAINED • SELF-PROPELLED 
We show you how to convert your own lawn· 
mower for use with a car battery. Save energy, 
labor and time with this self -propelled unit. 
Our stmplifled plans make it easy. Comolete Plans Sl!!! 
LEJAY MFG. CO. 223 LeJay Bldg. 

FREE! 
fAMOUS 

BLUE BOOK 
CATALOG 

GAllE SUPPLIES 
Club Furniture - Counter 
Games • Pundlboards • 
Magic Cards Readers, Read 
I he backs • Inks - Daubs • 
Poker Chips • Tops Flats • 
Layouts • Game Boxes. 

Minneapolis 8, Mlna. 

K.C. CARD CO., 838 South Wabash Ave., Chicago 5, Ill. 

Make Radolek your buylnR' headQuarters for 
Radio-Electr onic repair and replacement needs. 
Large stocks assure finest. most complete 
selections of all available Items at lowest 
prices. Your orders rece ive special attention 
for fastest delivery. Send today for FREE 
Radolek Buyln• Guide. 
IADOL.EII CO., Dept.A-126, 6111 I . bi~IIJIII St~ CIIICI&II, Ill. 

Say You Saw 

B,,;,w / 
< Guid~ 1 

It In Popular Science 

Natural Alternatlnc Two Tone Doc Call, Also Human Halling Call 
FACTORY TESTED AT 1 MILE-Pitched Just below Insect Interference tones-a scientific preci
sion-made Instrument turned from a special aluminum alloy. Dogs respond without special 
training. All calls personalized by blower. See your dealer or order direct. 

SANBORN PRODUCTS CO. BOX 132-G MENTOR, OHIO 
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Writes two years or longer 
with average use, on a single 
ink cartridge. New cartridges 
are available and ean be 
changed in a second. Each 
time you change the cartridge 
you get a whole new wri ting 
unit. · 
• Precision mo,de4 parts in

sure Zong -last·ing perfect 

li9!S\50 
ladatl lilt I4\U1l hl ~ ~ 

performance. 
• SUmmod·emdesign- aper- The 

t ect,v-bmanoed lightwei ght 
pen. ball point 

• Smart,ydesigned deep pock-
et clip and tri m, com- is part of 
mands admi ri ng glances. th rt "d 

OUBONN£T o BLACK e (a rl Q8 

ORDE,R YOUR . PENS TODAY I 

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

Send Money Order, Check or Cash. No c.o.o•s. 

MIRRO·PLEX 
I 142 WEST 32nd ST., DEPT. PS, NEW YORK 1, N. Y. ----· ........ -............... -

Write For 
FREE BOOK 

Put this OTTAWA to work 
for you. MAKE MONEY! 

;:::0 Wood is bringing highest 
prices ever known. Ottawa 
does more than 10 men. 

::L...."S!!J E asily operated. F alls trees
LIMBS saws limbs. Use6-hp.engine for other work. 

OTTAWA MFG. CO., 501 Wood St., Ottawa, Kans. 

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

. 

• ••••••••••••• 
A IEAH-IITY PIECISIII • 
HilT S£T f81 MACHINE • 
SlOP 01 WORK lEffei : 

• • • • • 
Bonng Bar Set No. 659 • 

~ 
Holder 
Model 
eoo 

• • • • • • 

Use this quick, sure remedy for loosened tooi 
and cutlery handles, metal door knobs and 
fixtures, casters, bolts, nuts, screws, rivets, etc. 
·Fill screw hole or handle hole with a soft 
pu~tyof Smooth-On No. 1. Insert screw or han
dle, turn it up tight and allow the Smooth-On 
to harden. The loose part will stay tight, be-· 
cause Smooth-On No. 1 expands slightly in, 
hardening and holds screw or handle in place.~ 
You'll find Smooth-On No. 1 also a time-saver and 
money-saver for sealing cracks and stopping leaks 
in piping, boilers, radiators, tanks, etc. Buy it in 
inexpens'ive 1% -oz. or 7 -oz. size at your hardware 
store. If they haven't it, write us. 

FREE REPAIR HANDBOOK 
40 .pages. Pocket size. Clear, practical, 
short-cut directions for dozens of re
pair· jobs in the ·home, on the car, etc . 
170 diagrams. Send coupon for YOUR 
free copy today • 

- - - Sign attd Send NOW -
Smooth-On Mfg. Co., Dept. 58E 
570 Communipaw Ave., Jersey City 4, N. J • 

Please send me my Smooth-On Handbook 

~~file: ............................................................................................. , 

Address .....•.•....•......•.•..•..•. ._ •..............................................••. •...••• 
. 

• 5-47 0 0 • 0 •• 0 •• 0 • • • • 0 •• 0 • •• 0 0 •• • • 0 ••••••• 0 0 •• 0 • 0 0 ••• • •••••• •••• 

MAY 6J 
1 947 2 
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Keep B hes like New 

At Paint,Hardware, Dept., ... 
Patent Cereals Co. · 

~"9 
A CLINTON 

ENGINE 
Today Is a day of 
mechanical achieve
ments-as you and 
your dad liked horse 
power on the hoof, 
your son likes horse 
power built of Iron. 
The Clinton Engine 
gives a wonderful 
education in modern 
engineering and 

5 & IOc Stores 

machine design. It's a development of outitand· 
ing sturdy characteristics-1 to 2 H.P.-4-cycle 
- air· cooled for powering his Implement of 
pleasure or work-

See your dealer-There is one in your 
community- or write- Dept. JOJ PS 

. . 
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SAFE AS A HAND SAW 
JUST GUIDE IT! 

Mor e I ike magic than any 
t ool you ever saw. l magl ne 
an electric scroll saw only 
s lightly beavler than a hand 
coping saw . . . a tool that 
takes no effort to run, no 
p ressure to feed . Works at 
any angle-on big assembly 
jobs or on tbe tlnlest piece 
you can hold In your fmgcrs. 
Runs 7200 strokes a minute 
••• so fast the blade seems 
to stand still. Sturdily built 
• • • only two moving parts 
• • • never needs oiling. Eas
tly cuts intricate designs-so 
smooth It eliminates sand· 
log. Novice or craft sman, a 
t hrill awalta you when you 
get a Moto·Saw l..o your 
hand. 

U. S. Patent 2238862 
Otber Patents Pending 

DREMEL MFG. CO. 
Dept. 5127·1: 

Racine, Wisconsin 

Only 

$5.85 
P ostpaid 

No limi t to le ngth 
of s tock It wl II cu t. 
S aw s t o ce nte r of 

19" widths 
It's fast •.. cuts on 
an average or 1 rt. 
per minute up to ~" 
medium bard wood. 
Operat,es on 110·120 
v. 50 or 60 cycle al· 
ternatlng current. If 
your dealer does not 
yet have Moto-Saw. 
send $5.85 •• . we' ll 
pay postage. Or aend 
$1, pay POstman ba I· 
ance plus postage. 
MONEY BACK If not 
delighted after 6 days 
t rial. 

WOODWORKERS .. ~ ~ tM<t. 
' coN s ·TANTINE MASTER MANUAL c 

Get thelfllost Fun From Your Hobby 
Ind ispensable to woodworke rs. Ne-lt blggelt 
edition, more pages, more color, helPful hOW• 
to-do-it articles, pre-war and new Items, more 
ba!Jia ins. Send 2Sc today and we will Include 
FREE! FULL YRS. SUBSCRIPTION 
to Chips and Chats, published bi-monthly. KHPI 
you up-to-date on e verything In woodworking, 
offers big m oney-saving bargains. Send now. 

ALBERT CONSTANTINE & SON, Inc. 
793·E 13Sth Street, New York 54, N. Y. 

Why Hunt for Drills? 
Thes e Complete High Speed Drill S ets 

Now Available at Low Prices 
#I to 60 Drllls ............ $12.95 Per Set 
1/16· 1 12 by 64t hs ........ s 16.95 Per Set 
Drill Sets A .z ............ S 15.50 Per Set 

( Drill Sta nds Fr" ) 
SEND FOR FREE CIRCULAR 

SID TOOL CO. 
MACHINE SHOP SUPPLIES 

Dept.S,I83 GrandSt.,NewYorki3.N. Y. 

\VAT~HES '\VANTED 
BROKEN OR USABLE 

All kinds . H ighest Prices paid fo r jewelry, rings. spectacles, gold 
teeth, d iamonds. Sterling Silver. e tc. Casb mailed promptly. W r ite 
for free shipping c ontainer. 
LOWE'S, Dept. PS, Holland Bide., St. Loula 1, Mluourl 

STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNI NGS. 38 years expert inatruc· 
tlon-over 108.000 s tudents enrolle d . LL.B, 
Degree awarded. All texta rum lshed . Easy p ay. 
men ta. Send tor FREE BOOK-•'Law and Ex
e cutive Guidance ." 

AMERICAN EXTENSION SCHOOL OP LAW 
Dept. 77·S. 646 N. Michiga n Ave •• Chicago 11. 111. 

"JACKPOT" 
Home Model 

COIN MACHINE 
e Great fun maker for Rum· 
pus Room or Club. Soon paya 
for itself. Fully automatic 
payout, three reels, with all 
the usual winning combina
tions . . . cherries. lemons, 
etc. Double jackpot. Rugged 
lifetime construction. Guar
anteed to satisfy or money 
back. Service manual makes 
it easy to understand how to 
operate machine successfully. 
Takes space only 141!2 x lPh 

ln. Ht . 18% in. Shpg. wt. 47 lbs. CHOICE OF 5c. lOc, or 25c 
PLAY. Send $50.00 deposit. balance C.O.D. Pilla $198 00 
express charges. Immediate dellvery .................... Eaeh, • 
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BENZOL
ACID · 

CAUSTIC· 
ALKALI · 

New type semi-paste remover quickly ~ 
lifts off point, e namel, varnish, shellac, :,;. 
lacquer, ba ke lite and a ther synthetic 
resin finishes. (Removes emulsifled res1n 
wa ter pa ints, too.) Stay~ wet longer -
sta ys put on upright or ove rhead sur
fa ces - strips clea n, q uick. One coat 
usua lly enough (a pply with brush or 
spray ). Contains no benzol, acid , coustic, 
a lka li, or wax - harmless to ha nds, 

- bristles, surface stripped. All sizes (pint 
6 5c) at paint and hardware stores. 

FREE CIRCULAR 
.. How ro Remove Pairm, Var
nishes, l acquers, etc ... Also de-
scribes other Savogran Prod- It's Orange! 
ucts: Heavy Duty Cleaner, 
CraO< Filler, Wood Putty, Re
mover & Bleacher (renews 
floors ), Parnt Brush Cleaner, 
Coldfoam Soapless Soap 
Powder 

THE SAVOGRAN CO . 

MACHINISTS -TOOLMAKERS 
Gerstner Tool Chests are made by skilled me
chanics for tools or good craftsmen. Free catalog . 

GERSTNER TOOL CHESTS 
547 Columbia St., Dayton 7 , Ohio 

YOUR NEW 1947 ILLUSTRATED CATALOG NOW 
READY ! LIS TS EVERYTHING you need at NEW LOW 
PRICES . . . includes full instructions and new money 
making ideas ; new kits. new PLASTELL ; tells bow you can 
win ca sh awards in national craft contes t. Send 10c t oda11 to 

BELLCO PLASTICS, INC. 
98 Gramatan Ave. Mt. N. Y. Dept. P-5 

With FOLEY Handsaw Retoother 
You don't even re
move the handle
just put saw In ma
chine and in 3 min
utes you have a per
fect set of new teeth. 

Accurate-positive- easy to 
use . Cuts 20 sizes of teeth 
from 4 to 16 points per inch 

onanyhandsaw. Saves 
filing time,-no eye

strain. Send for 
circular . 

.-------------- . ---. 
I FOLEY MFC. co., 591-7 Foley Bid&. , Minneapolis 13, Minn. I 

Send full details on Foley Retoother 

I Name ..••....•..•.•.. . •.••..•.• • •••••••.•••• .. •••••• I 
L Address. . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . • • . • . • • . . • . 1 

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

NCO RAIN-MASTER 
:::J'... "ZJuut-L~" 

WINDSHIELD WIPER 
ARMS ancl BLADES 

BLADE SNAP . 
STAYS PU 

FINGER
TIP --; 

REWSE 

FALL OFF 
BLOW OFF 

(
A war-born invention-by ANCQ-first) 
for military a ircraft-now for your car. 

D 0 N'T S H 0 0 T 
GAS-PUMP 

YOUR 
MAN! 

He's doing the best he can. Sure, he 
knows how dangerous it is for you 
to drive your car ... in stormy 
weather ... with your dull old wind
shield wipers that smear and smear. 
He'd gladly put on for you quickly 
a pair of keen new ANCO RAIN 
MASTER Wiper Blades and Arms. 
He has them-NewestModels! But 
he forgets to remind you? Too busy? 
You can't shoot him for that! 

PATENTS 
MAKE JOBS 

After all, it's your car to protect. So 
you remind him.GetRAIN·MASTERS 
... patented features . .. original equip
ment on many makes of high grade 
cars and trucks . . . used in war';,._ 
on our fighting tanks and trucks 
and ships and bombers too ... be, ause 
ANCO RAIN-MASTERS clean 
quicker, dean cleaner ... "last longer. 
May save you a costly smashup. 

Ask for RAIN -MASTER W indshield Wiper 
Arms and Blades next time you buy gas • 

THE ANDERSON COMPANY 
Established .19.18 

GARY, INDIANA 

MAY 6 
1 9.47 2 3 
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HANDY SOLDERING IRON 
FOR HOME & HOBBY SHOP 

Now you con own a home soldering iron 
which has the same kind of Calrod* heater 
found in G-E industrial irons, the lro~s that 
professionals use. Rated at 85 W, 115 V, G-E 
Handy irons are perfect for a score of home 
repair jobs, for building radios, making elec
trical connections, and for many kinds of 
metal working and model building. 

You'll like the quick way this G-E Handy 
iron g•ts down to work with a steady, effi
cient supply of heat . .• its high-speed perform
ance, light weight, and cool handle. 

Ask to see the G-E Handy soldering irons 
at your dealer's. Price only $3.95. Or write to 
Dept. 667-1, Apparatus Department, General 
Electric Company, Schenectady 5, N. Y. 

FREE: An up-to-the-minute manual on soldering 
techniques with every purchase of a G-E Handy 
• 
~ron. *Reg. U.S. Par. Off. 

GENERAL (j§} ELEC~J~}~ 

The Plastic Finish lor 
AUTOS, BOATS, FLOORS 
FURNITURE & WOODWORK 

Use Plosti-Kote wherever 
you wont a gleaming, lost· 
ing and durable finish. 
Plosti-Kote leaves a cello· 
phone-like surface that 
resists hot or cold water, 
alcohol. dirt, oil, vibration 
and changing weather. 
Dries in 3 hours - leaves 
no brush marks. Easy to 
apply. 36 beautiful colors. 
$2.95 quart . 

I Send new color folder and descriptive literature: PS I 
I I 

:Name .... ... ... .... ..... .......... . .. .. ... ................. .. . : 
I 1 
1 Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ... . 1 i City ........................... Zone ...... State.. ... .... .. .. : •............................. ~ 
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PlASTICO ROK 
WATER-PROOF PlASTICO 

PLASTICO ROK in Colors 
FUls cracks In plaster, woodwork, wall board. 
Mends furniture, ornaments, toys. Chart of 13 
colors sent free. Tubes 25c, 14 pt, can 45c, 
postpaid. · 

GUARD YOUR HEALTH 
FUl and seal cracks around sink and dralnboard with 

WATER-PROOF PLASTICO 
The new mending plastic-does a perfect job quickly and 
easUy. White only, tubes 25c, * pt. cans 45c, postpaid. 

FREE BULLETIN 
of valuable Informa
tion on PLASTICO 
produ cts. Simply 
write to 

TECHN"Al SUPPLY CO 
1905 University Ave. 

Palo Alto, Calif. 

e EASY TO TURN TREES 
INTO MONEY ••• BELSAW 
MODELS in 10 to 24 foot saw
ing lengths. MECHANICAL FEED, 
accurate set works and positive 
Makes lumber. ties, dogs. Use tractor or old 
shingles, uto engine for low cost 
lath, stud- power. Thousands used 
ding, sid-. for commercial sawin§. Pays mg. 

for itself quickly. end a 
postcard today for FREE book

let, HOW TO MAKE LUMBER"- and 
Catalog of Woodworking Equipment. 

BELSAW MACHINERY CO., 1846XSReld Bldg. 
315 Westport Road, Kansas City 2, Missouri 

l a test radio and electronic p o rts a nd 
dev ices, newest hom gear, gadget s, 
w a r surplus items. All in th is new 
FREE t.otalog. Don' t delay, 

if trained in 
Big income jobs await you. Learn quiclcly and 

thoroughly. Enroll under G. I. Bill. Write tod ay. 
Ho bart Trade School, Inc., Box P.563. Troy, 0. 

WORTH $50 
For PHOTOGRAPHERS e HOS
PITALS e LABORATORIES e 
WORK SHOPS e LAUNDRIES 
e OFFICES e RESTAURANTS e 
PRINTERS e PLAYROOMS 

JOO CU. FEET FRESH AIR EVERY MINUTEI 
Solve your ventilation problems with this NEW durable< built-for
service blower and exhaust. Quick and simple to Install. Anyone can 
do It with o rdinary household tools. 
110 Volt, A .C., 50·60 cycles. Continuous duty , BALL BEARING 
motor assu.res q uiet , trouble free operation . Rugged housing Insures 
long life. 
Send Check, Money Order. No C. O.D.'s. West of Mississippi add 
$1. 00 for malting, handling. 

Immediate Dellveryl 
UNIVERSAL YONKERS CORP •• 

(Dept. 5 · 5) 41 LOCUSt St. Yonkers 2. N, Y. 

• 
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IT'S fASY TO MAKE 

YOUR OWN 11BLOW-UPS" 

And grand fun too, with a . 

Fastest Selling Enlarger' I 

Picture-takin!l;'s a pleasure, but 
the real thrill comes when you 
make your own enlargements. 
It's really easy t o turn out t op
notch pnnts, and inezpensive, 
too, when you use a Federal. 
Advanced principles of illumi
nation and optics make this the 
finest Federal ever built. And 
for eztra value--A TESTED, 
ANASTIGMAT LENS IS IN
CLUDED in t he modest price 
of every Federal. 

.,ENLARGING IS THRILUNG" 
don herold's wisdom-packed book 
- tells you all you need to know. 

25c at Camera Stores, Everywhere 
or send coin (no stamps, please) to Federal 

FEDERAL MANUFACTURING & 
Makers of Photographic & Electronic Pevices 
213 Steuben Street • Brooklyn 5, N. Y • 

CIIRIIIJE SCRIBER 
Indispensable for all who use Dea le r 
tools. Tough Carbide mounted Inquiries 
in a new unique way. Ground INVITEDII 
flat for greater accuracy, clea rer 
marking. For a ll steels, glass. etc; con
veniently knurled handle. B y far the best 
scrlber on the market- Regardless of price. $100 Price 

YARLO MFG. CO. 2713 AYe. Y, Brooklyn .• N. Y. Postpaid 

Protect home, car, boat, cottage, with 
FIRE GUARD. Underwriters' ap· 
proved. Inexpensively priced. See 
your local department, hardware, or 
auto supply store. The General 
Detroit Corp., Detroit 7, Mich. 

Yi!u! q"""d 
1 qt. Vaporizing liquid ExtinAuishtr 

WILL HELP YOU 
DO BETTER WORK 
Every craftsman know• 
that better tools produce 
better work. And that's 
what a Stanley Bit Brace 
does. It puts skill in your 
hands and it represents the 
ultimate in material, design 
and performance. 

Look at Stanley Bit 
Brace No. 923- head of fine 
tropical hardwood, steel 
clad- bronze bushing in 
head to minimize wear, with 
end thrust carried against 
ball bearings - heavy steel 
rod - chuck with steel shell 
and hardened, forged jaws 
to hold bit or drill securely 
for true boring. 

A word to the wise crafts
man·is- buy Stanley. 

~STANLEY. .. . 
Trade Mark 

HARDWARE· HAND TOOlS· ElECTRIC TOOts · 

Here are two books well worth owning 
The first book is free ... "The Joy of Accomplish
ment", a brief introduction to tools .and their uses. 
The second is the famous textbook . .• "How to 
Work with Tools and Wood", recently revised, 
fully illustrated. The cost is only $1. 

---------------------
Stanley Tools, 257 Elm St., New Britain, Conn. 
Please send by return mail 
D FREE booklet: "The Joy of Accomplishment." 

D 188-page book: "How to Work with Tools and 
Wood." $1.00 enclosed. 

(In Canada: Send order to Stanley Tool Co. of Cenada, 
Ltd., Roxton Pond, Quebec.) 

1\r~ . ................. ................................................................. . 

Jlclclr4t~ .......... ........•..... ...•..•.••.•.....•.•••....•.......•..••.••.••••••••••••• 

City .................................................... State .............. .. .......... . 

MAY 65 
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New! Sensational! 
Carvit makes you a skilled 
wood carver in 20 minutes! 

Here's a fascinating new hobby - complete 
in one tool! The unbelievable perfection of 
your first carving amazes your friends! Ex
perienced craftsmen use the Carvit to give 
their projects that professional touch. 

With the Carvit, you make beautiful rep
licas of inexpensive objects you can find 10 
any dime store or gift shop - in mahogany, 
walnut, and other fine woods: useful orna
ments for your home, distinctive gifts for 
your friends - fine carvings that sell! 

TEAR OUT THIS COUPON AND MAIL iODA Y! 

The Dumore Company, Dept. E-52, Racine, Wis. 1 
8 Please send complete information on the Carvit. 

Please send one Can-it. $48.50 enclosed. Ship- I 
ping charges C.O.D. 

'· a 

Name---------------------------------------- / 
Address _____ ------__ ------____ ------__ ----- --· 

~------~------------!----> State------~ H-3 

Portable Paint Sprayers 

Uus 1/ 4 Hp. Motor ~$26.95 
Complete as Illustrated. less motor. Sprays all kinds of paint, lacquer. 
varnish, etc. Oil·less bnli bearing comPressor. 2 cu. ft. air per 
mlnute. l:i to 50# pressure. Sprays palnt 5 tlmea faster than hand 
brushing. 

No. 890-0utfit complete as shown, with " V" belt, 
motor pulley, 15 ft. high test air hose and No. 112 
gun, but without motor ................................................. . 
No. 444-0utfit, twin cyl. 4 cu. ft. production type 
gun, 1 S ft. air hose, reg. and gauge, V belt and $47·50 
motor pulley. Complete less motor ............................. . 

SPRAY GUNS-LOW PRESSURE 
Operate o n 15 to 50# pressure 

# 115-1 pt. cup ••. •. $4.95 # 121-Production type $7.95 
# 112-1 qt. cup . . ... $6.50 # 125-External mix .. $9.50 

Regulator Be Gauge Air Hose-25 ft • ..... $2.75 
0 to 160# ... .... . $4.95 3 Gat. Paint tanks, with hose, 

Air Fitters .. ... .. .. . $1.85 reg. and gauge ... $24.95 
Air Hoae-15 ft •..... $1.75 Less reg. and gauge .. $16.50 

NEW BLACK & DECKER ELECTRIC DRILLS UOV AC 
'14" • •.. ......... $16.95 '12" . .... .. . .. ... $31.95 

SUPER-AIR AUTO ENGINE PUMP 
Pumps 100# pressure for !nftating tires. spray painting. etc. 
Complete with hose. pump, gauge, and spark plug adaptors $4.75 
Less gauge ......... .............. ............... .............................. ....... ......... ........ $3. 75 
*Air Compressors-Paint Spraying Supplies. Gas entines-Y2 to I Y2 
hp. $37.95 up. Hobbycraft supplies. engines and kits 15% discount. 

Immediate delivery-check or M. 0. shipped prepaid. 
COD's plus charces. 

INDIA.NA APPLIANCE CO. 
H Bast Sycamore 

266 POPULAR 
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Dept. PS·ZO Bv&DavUie 9. IDd, 

All ready to build and fly 
• ~.and anyone can·do it! 

More than a toy-a real gas-powered model plane 
that you'll get a kick out of building and ftying, This 
little beauty will really perform in the sky! You'll be 
the envy of your pals! Fully detailed instructions pro
vided·. Complete outfit. including: 1 I 6 H.P. engine. coil 
and condenser; beautiful trim airplane; propeller, 
wheels. etc. 

SEND ONLY Sl We'll shlp C.O.D. for balance .. Don't de-
lay, order NOW and be the first fellow ln 

• your neighborhood to fly this swell 
plane! Have you our FREE catalog? Send for ltl 

AMERICA'S HOBBY CENTER, Inc. 
DEPT. SN-57, 156 W. 22ND ST., N.Y. 11, N.Y. 

NEW TOOL RE DY 
QUICKLY SHAPES. SANDS, CARVES. PROFILES, 
GRINDS, BEVELS. SMOOTHS, POLISHES, CLEANS! 
War industry's most versatile machine-now 
availabte to hobbyists. craftsmen, model mak
ers, pattern makers, home works hops- cuts 
fast and clean on wood, metal. plastics! Works 
equally well on inside cut-out openings or ir 
regular outside edges. on intricate scrolls, 
curves. Saves hours of tiresome hard 
work-does better job. Nothing else r ......... .......,.......,_ 
like it. IDEAL TO GIVE OR GET FOR ,. 
WORKSHOP! Sold on 5 Days• Trial. 
money back GUARANTEE. 

FREE! 
Write for free, lavishly 
Illustrated Circular de· 
scribing how Band
sander-the machlne 
that amazed the ex . 
perts - saves t ime, 
money. trouble. Write 
now-a post card will 

:..~~~~dol 
iii: MEAD SP 

4114 North Knox Ave., Dept. 

LUCY 
NEW DRAWING DEVICE -
Draw any obJect, scenery, profile. .. , 
portralt or reduce copy wltb 
LUCY. Optlcai Illusion in LUCY 
makes p.bantom view of subJect 
to be drawn appear on drawing
paper. Drawing, even rrom na
ture , becomes simple tracing. No 
talent needed. Used by a.rtlsts 
and ~hlldreo alike. Educational. -
amusing, practical, durable, Guar. 
anteed. 
$6.95 c.ash. check or Money Order brings 
LUCY promptly POstpaid, complete and 
ready to attach to any tab! e or drawing \ 
board. No. C.O.D. Calif. residents add 
17c ta.x . 
BEELER ENTERPRISES. Dept. lOE, Not U1 Hollywood, Calif. 

Sand Casting-forging-Heat Treating-Case Hardening 

BRONZE FOUNDRY 
1s again available In Umited quantit:v 
without priority. Orders filled in sequence 
as received. INVENTORS-SCHOOLS
CRAFTSMEN use FOUNDRYE'I'TE tor 
making castings quietly tor new inven
tions. for instruction. and general pur
pose. Order now for earl:v dellvery. 
Three sizes are available capable of mak
ing bronze castinp of 1 ~!r. 3. and 8 
pounds weight. aluminum. copper. brasa, 
etc. Domeatic ras suppl7 and 110 volt 
AC or DC enerry reqUired tor operation. 
Write ror circular. 

KANSAS CITY SPECIALTIES CO. 
Box 8022, Dept. S· 78 Kansas City, Mo. 

. 
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lllus : US Batt~ship No. Carolina Class S11 

Build a scale mode l of your favorite s hip ! 
~~models are so reali stic, yo u ' ll 
be proud to have Seve ral at your "command ." 

It ' s ea sy to build an~~~ model. 
No ports to make. no tools to buy~ You g et a ll 
fittings, step- by-ste p in structions, detail ed d ia
gram, cement, filler clay, stee l wool, fil e , 
paint brush , paint! 7 waterline model s come 

in ready-to-build kits - Battl e ship, 
Aircraft Carrier, Destroyer, DE, 
Cruiser. All models scaled 1 in . to 
500 ins., $6 to $11 at hobby shops. 

Send 3 5 c in coin lor 32 -poge ca ta
log ol ship, plane and tonk models . 

COMET METAL PRODUCTS _ CO., Inc. 
91-12 132nd St., Richmond Hill18, N.Y. 

Sizes for 8 " to 16" metal lathes 
B UILD IT YOURSELF from our sets 
of semi-machined castings and save 
$$. Can be :finished on your lathe alone. 
Complete working drawings and step
bY-step m achi n ing instr uctions 
furn ished with castings. 
Mlll keyways, slots. splines, dove- tails, 
flutes in reamers, taps, hobs, and 
special cutters; produce spur, bevel, 
mjtre and worm gears. ratchets and 
racks; mill flat surfaces, square shafts. 
mlll hexes . spot face, drill spaced 
h oles, bore, e tc. on your lathe with 
th ls precis ion a ttachment. It has a 

T-slotted table, a vise which swivels 
for angula r mill ing, a gear cuttin g 
fixture and dividing centers. 

FREE' lllustra ted folder and 
price lis t . Ment ion your 

• lathe. Wri t e today. 
HURON MACHINE AND TOOL CO. 
===Y=ALE ICHIGA N 

~ • • you con trim uouolfy mm.d lawn edg01 witt. - ond opoed. Mow around 
free wells, tn ltenclt•• ond ltougltl •llh ltl11 eo•y·fO•VH, petmonenf onochiMftl. 
Adjustable to YOr..d depth>. Swing• eooily Into pot~tion when needed fllmln
flteiOme ltand clippJngll/ Malle• ltatd wotlr a clnclt Ill log hi 11<11 aturdy Ill 

EASILY INSTALLED ON ANY MOWEll II ORDER YOURS TODAY II 
O nly $J.95- pootpold . Literature on request. 

Dl!l! 

' • 
e G~ \S\\ • ~ee\~ 
• vo\. s~"o • s~ '14000 
e tU'l • ~GS ft\~\.1\SS -""t. 1"t 11\t-11\\. 1\1 "t. tt 
,~,c~--\.t s1o"f. \.\" o \.:-"ott"-

l\u.o1 eo"t.. ~ 

' TOOL 0~ . 
1001 USES 

. 

Smooth, steady ·power at your finger tips! P erform 
precision operations not possible with any. other port
able t ool ! With a Hande~ you can turn out profes
:·dona l looking projects for pleasure or profit-ship, 
pla ne and t rain models. cost ume jewelry, wood ca rv
ings. puppets, initialed tumblers . et c. AC or DC. 
25.000 r .p.m. Wt. 12 oz. 
USE THE RICHT ACCESSORIES! Choose them from the 
most complete line . . . more than 500 made right in the 
Handee plant. 

.. 

A GOOD START-THE 

HANDEE KIT 
HANDEE Tool 
and 40 most 
popular acces
sories packed' 1n 
compact steel 
ca rrying case. 
You'll be 
amazed at what 
you can a c
complish! Com
plete, postpaid. 

$27.50 
Ha ndee only, with 7 

,c-0-9 accessories , $20.50 

1': ~'ou~ 
"lfE Gl SELF OR A FRI EN 0 • ·,· 

FT OF A Ll FE'f\M£.' 

NEW PRECISION ATTACHMENTS 
F it Handee only, enable novice 
o r cra ftsman to do perfect work. 
Magically, easily, your offhand 
carving, routing, shaping will be 
exact as to depth of cut. a c
curacy of line. Set of 6 attach
menta wltb instructions, post
paid $7.95 

.. ·. . . . . , · .. ' 
ORDER NOWI SATISFACTION GUARANTEED! 

FREE! NEW 52-PAGE MANUAL 

----------------------
CHICAGO WHEEL A MFG. CO. 
1101 w. M-r- St. Dept. PO. Chlcaao 7, Ill. 

Send 0 Handee Kit 0 Handee Tool 0 Precision Attach
ments 0 C.O.D. 0 Remittance enclosed 0 Send Manual 

. 
Name ••••••••••••••••••• • • • • • • • • • • • • • • • • • • • • • • • • • 

Addre11 •••••••••••••••••• • • • • • • • • • • • • • • • • • • • • • • • • 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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e I magine havin g your OWN 
complete, comfortable accom 
modations ... ready to take 
wherever you want, for livinr 
or truvel. 

Schult T railer Coaches, in 
t wo handso me modele, are 
available right now. Both mod
els sleep fou r adults comfort
ably, have a m ple closet and 
storage space, are t a stefully 
decorated, and have complete 
k itch e n s with ref riger a t or s 
and o ven ran ges. 

THE LUXURY LINER 
26-foot tandem model for 

-m aximum living comfor t. 

Three separat e r oo m s f o r 
utmost privacy. Ever y facil
ity for l uxurious and cracioue 
living. 
THE DELUXE COMMODORE 

21-foot m arvel of compact 
completen ess. (Living room 
ill us tra ted .) Amazi n g i n 
drawer , locker and other stor
age space. For t h ose who wa nt 
every facility for comfort, in 
a lighter, m or e econ.om ical 
coach. 

SEE DOTH models at your 
Schult dealer's. Wri t e TODAY 
for h ie n a me; we will include 
latest cata log. 

Extra! JUST OUT Extra! 

INSTANT NICKEL 
NO CURRENT OR BATTERIES USED 

Iron, Steel. Aluminum, Brass, Bronze. 
Copper and practically all Industrial Metals 
can DOW be HEAVILY nicl\el· pla ted WITH· 

U.S. PAT. PEND. 
NO. 702581 

COMPLETE 

$200 POST 
-PAID 

COVERS 10FT. 
AGENTS 
WANTED 

ouT equipment, '"essels, electr icity or pre
vious copper plating, a blessing to Hobbyists, 
Doctors, Hospitals, Restaurants. :Bar and 
Beauty shop owners. Hecommended for Auto, 
Bicycle and Maehlnery parts and accessories, 
Musical Instruments , l~lectrlcal appl!ances. 
Coffee Urns. and prartica lly anything made or metal, 

IN THIS l\fARVE.LOUS NEW PROCESS the principles or the 
battery and electroplating have been harnessed in the INSTANT 
NICKEL formula. so when It Is applied with a wet applicator on a 
clean metallic object. a bright nlckelplate Instantly appears! Thick
ness or plating is regulated by number of applications . 

.nnmo SHOP SJZJ.: Cnickelplates 50 sQ. rt.) only $6.75 postpaid. 
Sample alTer $2.00 nostpaid. Applicator sent free. Send check or 
money order today! C.O.D's few Cts. extra fo~ Postage. 
INS TANT P LATING PRODUCTS, 3439 Michigan Ave., Chicago 16, 111. 

CROSMAN ·vill.t: RIFLE 

POWER. 
without POWDER 

You'll like o Crosmon because there is no recoil to 
spoil your aim ••• no noise ••• no odor ••• no cleaning! 
Rifled barrel for greater accuracy ••• adjustable 
powe r, too, for short o r lang range shooting 
indaars oc- out. Available in .177 and .22 cal. models. 
WIIT E FOI CO M PlETE I NfORMATION 

CROSMAN ARMS CO., INC. 
9 H E N R I E T T A S T., R 0 C H E S T E R 7, N. Y. 

The BETTER Ammunition for All .177 
and .22 caliber Air Pistols and Rifles. 

.177 cal. .. $2.50 per M' 
.22 cal. . . $3.00 per M 
P05TAGE PREPAID 
AI your cl.aler « orcl.r direcl 

CROSMAN AR MS CO HENRIETTA ST. ROCHESTER 7. N Y 

SCHULT CORP., Dept. 3105, ELKHART, IND. And Big Money in Spare Time, Too 

68 POPULAR 2 SCIENCE 

Canada: John Inglis Co., ltd., Toronto We want you to wear this fine made·to.measure auJtl 
Make It yours by sending a Cew orders, and earn BIG 
CASH PROFITS In apare time. Your suit will help you 
get more orders with scores of rich , quality Cabrlea. tailored· 
to-measure to newest styles. Alao Ladles• Tailored Suits-com
plete line. Write today for FREE SAMPLES. No experience, 
no money needed. For quick action tell ua about yourself. 

I. C. FIELD A SON, Inc. 
Harrison and ThrooD sts .. DeDt. 5·1720, Chlcac o 7 , 111. 

WRirE FOR YOUR fREE coPY OF rHE NEW 

KRW HYDRAULIC PRESS BOOK 
Describes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 
pages illustrating the n e w KRW 
Hand-operated, E lectric-operated 
and Air-operated H ydraulic Presses. 

Write for your copy today. 

Cllpyngh'ed m tcnal 
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DUAL TUBE 
PNEVMA.TIC 

BRIGHT EYES 

• Here is a sturdy float you can't 
afford to be without .. . Use yours 
as a swim jacket. Make a cal).oe 
practically unsinkable by fastening 
a pair· to the sides. Band two to
gether for a swim raft, a ir mattress 
or surf board. Be ingenious and 
make a water horse by lashing a 
wooden head and t ail to a single 
float ... Or combine two, add a sail 
and seat, and you'll have a safe 
play boat. So versatile and inexpen
sive every member of the family 

"Adventures In Fishing'' 
48 pages In four colors: pictures. fish· 
ing stories, sec:et hints. etc., with 
regular lOc package of Raparound. In· 
visible ribbon sinker, both for only 
10c. Send your dime today. Offer good 
only In U. S. 

An und er
wate r lure. 
W eighs "h 
oz. Made of 
Plastic. 

No. 44, $1 .25 each. 
Slightly higher in Canada. 

P & K INCORPORATED 
(Pachner & Koller, Inc.) 

3454 Archer Avenue Chicago 8, Illinois 
Canadian Diatributora: Central Purcha1ino AoenCl/, Ltd., Toronto, 0 11t. 

~ :::::5:::: ~ ::3::: ~ ~ ~ ::::::3:= 

Uliiillli'til1Ailff!iJ!Ml'f®~ .• 
NU-WAY Bulld '1/owz. t;u;; 

LAWN MOWER Rotary Type Lawn 
Mower 

. 
can enJOY ... 

DUAL TUBE 
P:AEV.i.liATIC 

FLOATS 

.98 
each 

Not a toy or a gadget, but a tough 
practical float made to rigid Govern
ment specifications. They blow up as 
easily as a balloon by mouth. Inflate 
to 55 inches long yet fold into a com
pact carton just 18 inches long. 

Guaranteed new 
Each tested before shipment 

prepaid anywhere in U. S. for check 
or money order. C.O.D.'s accepted. 

.. 
SS" 

Write for 
FREE Circular 

We Supply Cutting Unit 
Complete. THE MODERN COMPANY 

Price 12.50 
Why Pay More NO INCREASE 

IN PRICE 

408 Market Street Harrisburg, Pa. 

TRACTOR-LITE MFG. co., SPIRIT LAKE, IOWA 

Say You Saw 
It In Popular Science 

Moto·Tool Ki t No. 2 has 
23 professiona l acces
sor ies and Mode l 2 
h'!oto·Tool tn w·ood case ~ 
$23.50. ( Items pur
chased separately wouJd 
cost about $30.00: you 
save $6.50. ) Moto-Tool 
No . 2 with one emery 
point . . . . $16. 50. 

11MAN ••• WHAT A POWERHOUSE!~' 
A TOOL THAT PACKS YEARS OF PLEASURE 

Here's a tool to please a man's heart .. . one that holds 
promise of endless creative hours. Dremel Moto-Tool Is a 
"war veteran" . . . used by all branches of the armed 
forces in far-Hung repair bases ... helped set production 
records at General Electric. Westinghouse, Re~pington 
Arms, Ford and others. Hobbyist or expert craftsman, 
first choice is Model 2 Moto-Tool Kit with its handsome 
felt-lined, highly finish ed wood case with rows of tools 
!legging to be put to work. Write for FREE catalog of 
Moto-Tool attachments and accessories. 

MOTO-TOOL FEATURES: 
011-Jess. sealed, bearings • Patented auto
matic chuck Jock pin • Over-size armature 

shaft. hardened. ground, pollslied • 110 Volt. 
AC·DC moto r • Sliding snap-type switch • Cord 

protector • Shockproof bakelite housing • Dust· 
filtered, air-cooling system • Weighs only 13 oz. o 

Dynamically balanced for vlbratlonless operation. 

Do Those 
letter- Futer 
0 Drilling 
0 Routing 
0 Sanding 
0 Engraving APPRDI . 1 

0 Touching-Up Z7.DDD R.P. M. 
0 Mortising 0 Finishing 

MONEY BACK GUARANTEE: Buy Dremel Moto-Tool and Acces· 
sorles from your dealer: or order direct from factory on 10 day 
t r ial. Shipped postpaid for cash In full; or for $2.00 sent C.O.D. 
for balance plus postage. 

0 Polishing 0 Sharpening 
0 Cleaning 0 Burnishing 
0 Rasping 0 Inlaying 
0 Brushing 0 Sawing 
0 Dressing 0 Scoring 

DREMEL MFG. CO., Dept. 127·E • • • RACINE WISCONSIN _g_g_~.-f~;.;;.~~-! ... =---------'· 8~6;::;:t:::.:tf;::;:;:=--_. 
• 

• 
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PllSIDliiT, CIIOSUY IIOTOIS. IM. 

CL ~INE t!JUL 

S'morter -looking, smarter· to· buy, the new, fine 
CROSLEY Convertible is really economical! Priced 
for lower, costs only about half a s much to oper· 
ate as the cumbersome, 3-times-os-heavy cars a d
vertised as "low priced"! Yet p lenty of room for 
4 husky men-plus baggage! 

Notice particularly the 4-cylinder, va lve -in-hea d 
CROSLEY COBRA (COpper BRAzed) engine! It's 
made of steel, weighs only 59 lbs. and is the most 
tal ked-of internal combustion engine in 40 years l 
On ordinary gasoline it delivers 35-50 miles per 
gallon; speeds to 60-plus! Check, inspect, com· 
pore the stunniRg new CROSLEY Convertib le b e· 
fore you buy any "sports" cor! 

COMPARE THESE FEATURES: 
ALL STEEL construction. ly "parks on a dim e": 
l ow center of gravity. oversize shock absorb· 
great safety f actors • ers ! MORE MANEUVER· 
MODERN Streamlining, ABLE. Instant pick· up; 
the • 'aircraft flavor:,' ' • 20 inches narrower than 
WEIGH S only 1150 lbs . , m ost cars • "JIFF Y· 
curbside. perfectly bal· RIG" beige weather· 
anced. welght·to-power • proof top folds out-of · 
EASY DRIVING. virtua l· sight. 

F o r Info rma t i on and lite rature write: 
Cros ley Mo tors , 2 530-U Spr ing Gro v e Ave ., Cln ' tl 14, 0. 

• 

CRAFT F I N I s H E s SUPPLIES 
Materials to produce a professional finish on every type article. 
Industrial finishes for the home craftsman's use on wood, metal. 
plastics, plaster. etc. Electroplating and shop supplies, novelty 
finishes. catalog free. 
Craft Finishes Box S -467 Arlington, Vlrcfnla 

~'U-MAK· 
KAYAK S , RO WBOAT S , DI NC HI ES, 

I NB OAR DS, O UTBOA R DS, R UNABOUTS 

Cuc-To-Fic for Quick Assembly. Everything 
Complece plus llluscraced Instructions. No Ex-

~ pcricnce Necessary. Sim pie as A. B. C 

2 S COIN ~::~ ~!:E:~~~~~[~~~U~I.N~A~~~~! 
FOR ALL Showing all '47 Models (marine plywood) 
l'HREE and con>truction dec-•ils. 

AQUAMOBILE V-18 

270 POPULAR 
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GENUINE LEATHER 

Hand Crafted 
LINK BELT 

Easy t o Make-Easy t o Self 
Get started today on a fascinating hobby where 

yon can earn a p to $10 or $16 a week In spare time! Send for your complete 
profit-producing Handicraft Kif with a ll tbe material needed to make 6 
genuine leather link belts. Sell all you make at $2 each to people expecting 
to pay far more for genuine hand-made belts. Kit for 6 belts costs you only 
$3.50-can easily be sold for $12-leaving you a profit of $8.50. Send $3.50 
tor your Kit today, or mall only a dollar for sample Kit! Or C.O.D., you 
pay pnatage. Money back If not delighted . 

FREE • • • IF YOU ACT NOW! 

WITH YOUR 
ORDER 

B eautiful P lastic Card Case. value 25c, free \vith 
$1 kit. Yours to keepl even if you return belt 
kit. Also, on request , uig new 40-page CRAFT 
CATALOG F REE with or without order. 

DWINN ELL CRAFT SHOP, Dept. S C-75, Elm Grove, Wheeling, W. Va. 

Save Time and Money 
with this Press 

Ten-ton press, ideal for all 
kinds of pressing, separating, 
stra ightening, and bending jobs: 
Ample capacity for home shops. 
Easily ad justable table takes 
work up to 18 inches wide and 
11 Y.z inches high. Roller-bearing 
ram for long life. Send for free 
bulletin showing press and 
wide variety of accessories. 

UT -lOA Press f.o.b. factory $28.25 

DAKE ENGINE COMPANY 
622 Seventh Street, Grand Haven, Michigan 

CUTTING TOOLS 
A catalog of cutting tools and supplies made available for 
the fi rst time-is yours for t he asking. Hard-to-get cutting 
tools and supplies-hundreds of them-are in our available 
stock. Send 35c and receive this wonderful catalog imme
diately by return mail. 

W • EASTERN TOOL & SUPPLY COMPANY 

P
rhrte 176 Grand Street, New York 12. N. Y. 

or one Canal 6-3749 

3 dilferen l volumes 
$1 O.OO.saoslpald 

Eaclt volume contains ov er 
.100 welding designs. Write 

Hobart Bros. Co. Box P-581, 

* PLASTICS * 
Special Offering- 65c Per Lb. 

Ple xig las Sheet Stock. Red uced fro m $ 1.55 per _l b . 
3/16" thick sizes-12 x 24 & over. Minimum order 5 lbs . 
Order in units of 2 1!2 lbs. 100 lb. lots-60c per lb. Orders 
under 25 lbs.-1 0 % handling charge. Orders over 25 lbs.
$1.00 min. Handling chg. Also complete line of sheets, Rods, 
Tubes, Dyes & Cements and a ll Plastic supplies. Send 10c for 
Literature and Fabricating Manual. 
HOUSE OF PLASTICS, 7604 FENKELL, DETROIT 21, MICH. . 

It' a easy to this household appliance and 
profitable to use. Save up to 7 5%. Operates 
on 110 or 32 volts. P lans show 5 sizes and a re 
easy to follow. ENJOY MAKING ONE OF 
these freezers from new or used parts. No ex
per t knowledge needed. Mall $1.00 bill or 
check for complet e plans a nd catalog. 
LE JAY MFG •• 423 Ldty II.,., Miaatlftlia I, Mlaa .......... ..,.. 

CopyntJhted matenal 
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Start now to become o member of the famous 
Radio Amateurs who make history with their 
t hrilling world-wide contacts. It's easy to 
learn with these simple inonuols. 
RADIO AMATEUR HANDIOOK-1947 EDI· 
TION - G ives principles and des ign of re· 
ceivers, Transmitters, Antennas, etc. All 
about code, telephony, tubes, data. $) 25 Churls and diagrams. Over 600 Pgs. 

GET THESE INEXPENSIVE BOOKS 
HOW TO BECOME A RADIO AMATEUR - Standard beginner's 

:~ i~~·s. S~~-~·o·l·~ .. ~~~ . s:~.p·l·~ .. i.~.~~r.~.c~~·~·~·~: .. ~~~~: ... ~~.~~.Only 2 5 t 
LEARNING THE RADIO-TELEGRAPH CODE-Home-Study course 
in code- Sending and Receiving. A valuable book. 25C 

Only 
LICENSE MANUAL - All FCC Rules and Regulations plus Ques· 
lions and Answers for Closs A, B, & C e xaminations. 25C 

Only 

TELEGRAPH KEY 
Professional Signal Corps key. 33/4 
x 3'' Bakelite Bose Switch and Silver 
Contacts. Ideal for code practice. A 
real bargain for 

ONLY 49t 

I Send for Bar1ain Bulletins with 
our 3 Great Stores and see for 

front 

Terr ific Values. Visit any of I 
yourself. Mail Orders Filled 
Either New York tr Chlea1o. 

NEW YORK 
Offices &'.Warehouse 
242 W. 55tt. St .• N.Y.I9 

CHICAGO 
323 W. Madison St. 
Ch i cago 6 , 111 . 

THE name it pays to 
remember when you 
want a good pocket 
knife. 
Blades of ffnest custom 
n"NKie steel, HAND HONED 
under oil. 
Ask your good neighbor, the local 
hardware or sporting goods dealer. 
We're doing our best to keep him 

No.21 
New York City Stores: 115-17 W St. & 212 Fulton St. 

New Low Prices, new maslced prime stoclc, clear 
Thicknesses, per square foot; 1/ 16" @ $1.00; 1/8" @ $1.30; 3/16" 
@ $1.60: 1/ 4" @ $1.85: 3/ 8" lfi) $2.75 : 1/ 2" @ $3.60: 3/ 4" (ji) 
$5.50; 1" @ $7.40. Sheet sizes 6" x 12" : 6"' x 24"; 12"' x 12"; 
12" x 24" & 12" x 36". Add 10% for packing and postage any 
place U.S.A. Minimum order $5.00. Send Money Order for 
prompt shipment. 

PlASTIC SUPPLY CO"' 2618 St. Louis Ave., St. Louis 6, Mo. 

GET INTO BUSINESS WITH SMALL CAPITAL 
working at home or shoo. There is bill money makin~~: 

supplied. 

CAMILLUS CUTlERY COMPANY; New York 171 IL Y. 
Established 7876 •••• Fadory of Camillus, H. Y; 

MIIJEU IJEVEliPEIJ ANIJ 111/lT 
The Thompson Engineering Co. 

210-B Winchester Building 

HOLLYWOOD STYLE cement pottery, birdbaths and 
~:arden ornaments without moulds. Also imitation 
marble. water-paints. <'hemlrai staYnlnJL etc. l Oc 
brings aamvlel details and pJrtures. 

HO LYWOOO CEMENTCRAFT Grand Rapids Michigan 
8527- B Wonderland Ave., Hollywood 46, Calif. 

• Set saw teeth automati
callY.. Perfect hammer and 
anvll action sets teeth uni
formly and tensions metal. 
No tooth breakage. No 
fatigue. Sets 400 teeth per 
minute. 

. 
• Makes New Profits! 
Cuts teeth in 50 seconds! 
Any size tooth 4 to 16 
points. Old teeth fall off 
as chips. Simple to oper· 
ate. A perfect job. 

WRITE TODAY 

Saw Shops Need These 
Ma&hines For Greater Profit 

• 
With Motor 

Immediate 
DeiiYery 

BURR MFG. COMPANY, 8931-D Venice Blvd., Los Angeles 34, Calif. 

~9~~ 211 
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ystery Thirsty Bird 
• Drinks and drinks and drinks. 
• Nearest thing to perpetual motion. 
• No machinery -- nothing to wind. 
• Perfect gift - will amaze and amuse all. 
• Only $2.50 postpaid. No C.O.D.'s. 

Bowman Prod.uets 
915 West Erie Avenue, Phila.40, Pa. 

MAlL THIS COUPON NOW! 

r - - ~ 
Gentlemen : Pleaee eend me at once, postpaid, ~--.~- I I (quantity) I 

I 
Mystery Thinty Birds. Enclosed 6ad I 

1 0 in check 0 money order 

I NAME I 
I ADDRESS I 
I C ITY AND STATE I 

Mo:ey Back Guarantee L __ , _______ . ___ _. 

&''BENCH 5~ 
14''BAND 5~ 

PRECISION BILT 
FACTORY TO YOU 

REAL PRODUCTION TOOLS -.;;:1:;;~!:!:::. 
IUY BOTH WITH ONE DOWN ,AYMENT· ~ 

TERMS: S50.00 with order F.O.B. St. 
Louis; boloftce 2 poymeftls S-41.00 u ch 

withtft 60 doy1. If you prefer to poy cuh, 

deduct S per ceftl. Uftih will b., .hipp.,d 

prepoid. 

lfNCH SAW 

.50 
llSS M OfOI. 

lAND SAW 

ONEASYTE liSS MOtOI & SfA.NCt . 

UNIVERSAL ELECTRIC PRODUCT$ CORP. 
12 2 N . ~ EVENTH ST. • 1AI N T L OUI1 1. MO . 

272 POPULAR 
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Electrically Welded Endless 

BAND 
SAW 

BLADES 
Made in widths from 1 / 8 " to 1-3/ 4 " 

Make your band saw do more work for you. The 'l)roper 
width of blade will extend the scope of thJs im~rtant ma
chine. nurrlll's Pa.ramount Blades are made from tough 
Nickel Alloy Steel properly tetnpered. Teeth accurately set 
and filed, and nil saws carefully straightened. Send order 
and check today. Delivery will be made as promptly as con
ditions permit, from a few days to a week or two. You can 
obtain these saws at thP following prices: 
%"-3/16"-* "- %" wide, 5'6" Ions: .. . ...•. .. $ .90 each 
%"-3/16"-14"·%" wide, 6'6" long..... ..... .95 each 
%"·3 / 16"- 'A"-%" wide. 1'6" Ions ..... . ...• 1.10 eacb 

Other si:tes at proportional prices 
NO C.O.D. SHIPMENTS ACCEPTED 

State Make of Mac hine 

Your satisfaction is guaranteed 

BURRILL SAW & TOOL WORKS 
405 E. Main S t., Ilion, N.Y. 

\ 
• 

BUILD YOUR OWN FAN 
with that old motor 
One piece east aluminum pro

":---::::\ peller used for cooling and ventilating. Aleo 
"'" available to dealers at discount. 

S ize Po lished Unpolished Bo r e 
l noh e• ...-;--.---,-,----,,--,-, Inchea I! Blade 8 Blade ! Blade I Blade 

Let us give 15 $2.50 $3.50 $2.00 $8.00 

~~~ 
you our prices 18 3.00 4.00 2.50 3.5(1 
on your alu- 20 3 .25 4. 25 2.75 8 .7& 
mlnum cast- 24 3.50 6.00 3. 00 4.25 
lngs. • 30 5.00 4.00 

KLOPPENBORG ALUMINUM FOUNDRY, Dept. P.S. 57, Davenpert, lawa 

SUPER DRILL GRINDER 
Sharpens r ound shank drills from 
3 / 32" to 1 1 / 16" in diameter, up 
to 11" long. Grinds old drills like 
n ew in 4 difrerent point angles. 
using hand or power grinding 
wheels. Money- back guarantee. 

Price only $2.85 
AI Dealers or Postpaid 

Crandall Mfg. C 1 512 w. Slauson , De pt. 
• 0•FB· 17LoSAngeleS44, Calif, 

Say You Saw 
It In Popular Science 

rld~-44 
RINTS 

Rumin Gold-C.:o,ale'd 
•.• the only gotd•COCIIell ..:.,;; 
flints mode ..• plus Rumin 
blue·flome Lighter Fluid 
ore o sure fire combine· 
lion that make ever 
lighter spark quicker 
light brighter! 

SOLO WHEREVER 
CIGARETTES, CIGARS 

AND ARE SOLO 

Copynghted material 
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WRITE FOR 
COMPLETE INFORMATION 

Generating Sets . . . 2,000 to 36,000 Watts 
Po.wer Uni#$ .• • . 3% to 56 continuous H. P. 

Marine Engines ... 3% to. 62 continuous H. P. 

L H. SMIPPARD COMPANY, INC., 68 Meddle St., Hettever, ... 

HOUSE PLAN TEMPLATE 
Made of clear s heet plastic . with 
accurate cut -outs for drawing 
door-swings. plumbing and elec
tric fixture s. fireplace. stairs. 
moldings, roof-pitch. etc. Stand -

• ard V4w = r·-o· scale. 
$1,50 POSTPAID 

Se nd card for list of t emplates 

TIMELY PRODUCTS CO. 
Box 206E. Columbus 9. Ohio 

Say You Saw 
It In Popular Science 

) 

• Prevents Rust 

• Cleans • Polishes 
SOLD EVERYWHERE 

-start a 
of your 

Start Your Own Busln•ssl 
Be your own boss, get Into 
the. bfsr moneyl Start your 
own iob welding shop -
minimum Investment. Hobart 
offers 1,000 welding com
binations with Multi-Range 
control for better w.elds -
Remote Contrel'l speeds up 
work- makes you more prof• 

It from repair and construction work 
to be four.d everywhere. 

"BuUd Your Own" 
Save hundreds of dollars, bui ld your 
own gasoline drive Hoba rt .Arc: Weld· 
er. Need only a Hobart generator, 
used auto engine and chassis. Free 
booklet tells you how. Wrire for 
details. 

Jlte Hobart Welding School 

·~., ...... ..,. .. 

It's a modern trade school in which 
students learn by doing. Expert In· 
structors give Individual attention. 
Each student has own welding booth 
and welder. Fully accredited under G. 
1. Bill. Send coupon for 'details. 

HOBART BROTHERS COMPANY 
Box P•S7, Troy, Ohio 

E/ectrfe 
Portable 

•••••••••• • •••••••••••••••••••••••••••••• • : ~ RT BROTHER.S CO.,IoxP-67,TROY,.OHIO : 
: \KJ I'm 11 teresled in the profit making -possibilities of • 
• Hoba rt Ate Welders. Send f!le details on items checked. : 

: 0 "Build Yo r Own" 0 Gas Engine Driv• : 
: O Electric Dr ve 0 A. C. Welder : 
: 0 Hobart Welding School : 

• • 
:NAME-----------------..... -----------------------------: • • 
:aDORES : 
• • • ••••••••••••••••••••••••••••••••••••••••••• 
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BIU.:S BACK IN THE t/AN8 SINGE HE fHJT. 

HIS WESTERN ElECI'R/t: HEARINfJ AID I 

. There Is a difference In Hearing Aids -• When you select a hearing aid, accept only the 
best. Western Electric Hearing Aids are the only ones 
designed by the world-famous Bell Telephone Labo
ratories and made by Western Electric, the nation's 
largest producer of communications and electronic 
equipment. 

Mail the coupon today for free helps to better 
bearing and details on the new Model64 Hearing Aid. 

Wesiern £/ecrric 
Dept 380-PS5, 195 Broadway, New York 7, N. Y. 

Please send your free guides to better bearing and 
information about Model 64. 

Name-----------------------------------------
Address ____________________________________ _ 

City ____________________ _,Zone State ______ _ 
Distributed lo Canada throueh Northern Electric Co., Ltd. 

• Quick Heating 

• Four Interchangeable 
Tips 

• Replaceable 
Heating 
Element 

There is nothing else like the Flash "75"-with 
5!16" tip for direct operation from 110 V AC or 
DC line. Heats up quickly. The natural wrist posi· 
tion, perfect balance, cool pistol grip and light 
weight make a Flash your best buy. Four inter
changeable tips for general utility service. RE
PLACEABLE HEATING ELEMENT -a feature that 
prolongs life of tool and assures uninterrupted . 
serv1ce. 
PRICE $4.95. Ask your dealer for a Flash "75", 
or send coupon for literature or a Flash "75" 
ship-ped postpaid direct to you. ---------------------BAKER • PHILLIP$ (0. 2~16-7 Aldrich Av! nue So. 

0 S d 
. 

1 
Fl h ,

75
, Mmneapolis 8, Minnesota 

en c1 rcu ar on as 

0 Enclosed is ................................ for .. .... ..... .... ..... ... . Flash "7 5" 
Soldering Guns at $4.95 each, postpaid. 

N•me ............................................... o o o o••o o o o 000 •o o 00 o•••o•• .................•...• 
Atltlresso.oooo••• .. •o•·················································································· 
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RETAILS 
DNLY 

FULLY 
GUAitAIIITEIED 

Plugs into Light 
Socket AC or DC 

lt'a nawl lt'a hanctyl It'a efll· 
c:lentl Use the Mlda'et Elec:trlc: Arc 
Welder for hundreds of lleht·metal 
Jobs . Does comparable welding 
work wltb a 1 I 16 Inch welding rod 
on thln metal aa that o f larger and 
higher priced welders . Operates on 
HI ampere fuse, 110 volt 60 cycle 

95 

A.C . or D.C. current, by uae or our 
apeclal standard-coated 1 I 16·l.nch 
welding rods. Generous supply of 
rods s upplied with machine. Rec· 
ommended for all light welding ...._," 
like automobile fenders , etc, Take 
the Midget Arc anywhere to the 
Job. Sturdily built and fully ~rUar· 
anteed. Comes complete-ready to 
use. Nothing else to bll.Y. No pre
vious welding experience neede d 
to strike an arc. In a .short tJme. 

IID)'ODe mechanically Inclined can Jearn to weld with 
this machine. 

You 'II find hundreds of money-saving, time-saving 
uses for ' the Midget Arc around your home earage, or 
workshop. Also In garages . factories, rePair shops, t iD ahopa , me• 
chanica, farmers, Inventors . etc. Order a Midget Electric Arc Welder 
nowl SEND NO MONEY . We'll rush one to you. complete with rods· 
and helmet (equipped with APPROVED welding !lass). Pay postman 
only $3.95 plus postage charges . If not satlsfte , return Midget Arc 
In 5 days from receipt and we'll refund your money lmmedlnt.ely. 
RUSH YOUR ORnF.R NOW. . 

MIDGET ARC WRDER CO., Strader Awe., De,l X-205, Cincinnati 26, O~il 

WORK BENCH 
Ideal for hobbyist or shop worker, 
this sturdy, useful bench makes home 
handiwork a joy! Heavy top, 2 large 
drawers. Tool rack, strong shelf, bins $16 95 
for nails and bolts. 59"long-23 .. wide • 
-3 6" high, Shipped unassembled, 
easily set up ( from instructions J. F .O.B. Phila. factory, Check 
or money order. Money back if not satisfied. 
QUALITY CRAFTSMEN, INC., U)t. S, 3431 Market St., Pblladelphla 4, Pa. 

ITS EASY PICKING 
from a Huot DRILL INDEX 

A handy container for indexing and fil
ing twist drills. All steel-ten sizes. Cor- • 
rect drill always a t your fingertips. 
SEND $1. for No. · 13- holds drills 
from 1/16" to 1/ 4" by 64s. (Or see 
dealer.) Order Today. 

HUOT MFG. CO. 
436 fOOT, SCHULTZ BLDG., ST. PAUL 1, MINN. 

FOR STEREO PICTURES, IT'S 

STEREO-TACH! 
Talce Tltird Dimension Pictures ,;;,It tlte 

STEREO-TACH and your own cameral 
There's ';10~ing in photop-aphy so startlingly beauti
fu} and h.febkel Yo!-1 can. t re~oduce a 3-dimension. 
p1cture tn flat 2-dimenston pnnting I 
Outfit ~o. 101-' Tach and Transpar
ency V1ewer (for transparencies with 
35MM camerae) $2i.51* 

Outfit No. too-'Tach 
and Print Viewer (for 
stereo printa, with both 
35MM and other size 

~~~ $16.25* the Stereo-Tach 
Tran.sparency For Third-Dimellllion Projection, the STEREO.. 

VIewer FLECTORI Juat Out! S" 11011r tkalttr qr VIJ'iU. 

IDVEIT111fl8 DIIPUYI,INC. DlfL PS-3 COVIfi8TOfl, IENTUOIY 

• 
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ONLY A. FEW 
DOLLARS 

pUTS YOU IN 
BUSINESS! 

Many Clearing as High as $20 
to ~30 a Day NET Renewing 
Rugs, Carpets, Upholstery. New 
Method Now Used for Auto Up
holstery. Write for Facts About 
Quick, Easy Way to Get Started 

Here Is the chance you've been looking for to step Into a 
pleasant, dignified, big-pay business of your own that 
offers you a steady, year 'round income. Start on "a shoe
string." full or spare time, right from your own home. 
Equal opportunit ies for men and women, young or old, in 
small towns or big cities. No exPerience needed. Many 
making b!g money with new A.mericlean System just clean
Ing auto upholstery. Easy to learn. We send you com
plete instructions and quick-cleaning supplies so you can 
start making money the very first day! Quick 
method cleans upholstery, rugs and carpets 
like new without taking off .floor! Tremen
dous demand in homes, apartments, hotels, 
stores, office and public buildings. Steady 
repeat business. Territories going fast. 
Write today for full FREE facts. No cost or 
obligation. Rush letter or postcard now to 

AMERICLEAN CO., Inc. 
'Dept . H·S; 211 North 7 St. , St. Louis 1, Mo. 

PRECISION-BUILT MINIATURE 
Constructed for high speed operation. 
Rotary valve eliminates friction! Use as 
power plant for experimental work-tinker 
toys. erector sets. etc. 20 lbs. pressure 
drives bicycle generator lamp. Use as air 
pump by running in reverse with small 
fan motor. Die cast alloy frame. Test
run-timed clockwise. ORDER $

5 
OO 

NOW for immediate shipment. . 
$5.00 postpaid- or C.O.D. plus 
postage. Master Blue Prints- POSTPAID 
$1. 00. 
0 EALERS- CLU BS, write for special details. 

AMSTO \ MFG. CO. Box 2638 
St. L o u is. M o . 

Secret for Inventing 
FOR THE AMATEUR INVENTOR 

The first and only s ervice established exclusively for 
helping the amateur inventors in testing the commercial 
va lue of their Inventions and guiding them in the correct 

• course to securing patent and market at the least expense. 
Service guaranteed. Full information free on reques t. 

E. C. BARNES, PO Box 85, Attica, Indiana 

A & P MAGNETIC 

FLOOD LIGHT 
Hang it under the hood or on the 
body of your car. 
Nail a piec e of Iron over your home 
work bench and you can slide it any 
place over your work. 
Used by garages- service stations, 
plumbers and sheet metal workers. 
Two heavy duty alnico magnets sealed 
in brass flexible case so that light 

PATENT PENDING holds on round or uneven surface. 
The light complete as shown with oil-grease proof light 
weight wear resisting wire and plug. Less bulb ......... $4.95 
-25 feet wire . Send cash- money order-o~:. check- w e 
pay postage. 

A & P ELECTRIC MANUFACTURING CO. 
220 Meadow St. Waterbury, Connecticut 

' 

Quick, easy way to make curved parts 
for furniture, boats, and skis- with
out using nails, bolts, drifts, or steam 

• 

1. L ay ou t curve on flo or or 
bench t op. 

2. Fasten down series of blocks around 
desired curve. 

3. Screw wood or metal band to blocks 
to make a "form." 

4. Spread thin pieces of wood with glue 
and clamp to form as shown above. 
When glue sets you'll have a laminated 
section four to eight times stronger than 
a pieced or bolted section. 

Make sure you use 
Cascophen Glue on outdoor projects! 

Cascophen is completely heatproof, water
proof, moldproof, and fungusproof. 

It bonds at moderate pressure, cures at 
70 degrees F . or warmer, keeps indefinitely 
in storage. It is the only durable waterproof 
glue available to craftsmen: 

See your hardware, building-supply, ma
rine, or paint dealer t6day. He has Casco
phen in ~ -pint, pint, quart, and larger sizes. 

For Indoor Projects use Casco or Cascamite 
FREEGLUINGCHART.Address:Dept. 
PS·57Casein Co. of America, 350 Madi
son Ave., New York 17, N.Y. 

------~ .. -&a 

CATALYST .. ... 
~--Ciscenu ..... --• 

CASCO CASCAMITE CASCO PH EN 
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.Drill Stand 
(less drill) 

• Why tote around a heavy 
" production ttpe" drill 
( designed t..o run continu
ously at full capacit y on 
some production line). when 
you can get a light weight 

handy Spee~Way Drill t hat makes 
all ordinary dr!ll
lng easier and gives 

you years of service. Re
gardless of what you 
p ay. you cannot get a better 
~!:! " drill for general use, 
than t he SpeetlWay No. 89. 

Wit h It s No. 209 drill st and it doubles as a ca
pable drlll press at savings t hat wlll go a long 
way In paying for ot her equipment . You'll find 
the same sensible economy in t he 
lit tle SpeedWay No. 69 Drill and Its 
No. 229 drill st and. This low cost 
pistol grfp dr111 w111 dr!ll straight 
holes up to ~~" diameter In steel. 
1Yrlll /or<lreu/ar El•••• of 1our •••rtrl d••l•r. 

No. 69 $1180 
1,411 Drill 

No.22• 
Drill Stand 

Cl..es1 Drill) 
$525 

*PRICE REDUCTIONS* EXPANDED STOCKS* 
Al uminum fiats to 4 " , squares . rounds ; hexagon s , angles , tubing . 
Drill rod In rounds. squares, fla ts and o ctago ns. Plastic In she e ts. 
r od s and tu b ing. c le ar and color. Also Dec orative P a nels . Ma ny other 
Items . Li s ting CA47 ) on abo ve 5c. Catalo g 10 4 6 -D and Listing A47 
which lis ts tools, supplies. equipment. etc . 15c. METLPLAS 
SUPPLY COMPANY, 1420 South 16th, Maywood, Illinois, 

RADIO PARTS • RADIO SETS • RECORD CHANGERS-
PLAYERS • KlTS • HAM GEAR • AMPLIFIERS • TESTERS 

It' s here! The big, new 1947 Concord Catalog with a vast, com
plete selection of everything In Radio and Electronics for build
Ing, experimenting. testing, repair and maintenance. Thousands 
of Items- hundreds now available for first time-latest 1947 
prices. Now LOWER prices on Radio Sets. Receivers, Kits. 
Record Changers. Players. Portables, Amplifiers. Latest listing 
standard items. Complete stocks-IMMEDIATE SHIPMENT. 
Write for FREE COPY-please address Dept. PS-57. 
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STOPS lEAKS PERMANENTLY~ 
Cut your fixture replacement, water and fuel • 
bills with Economy Renewable Seats. Make 
economical, permanent r epairs quickly and 
ea~JiiY with the Junior Kit (illus.). Repair bath• 
room, kitchen and laundry filctures. Everything 
you need Included in steel box. Price comnlete 
with Seats ... ... . ... ... . .. . ........ $22.&0 

Senior Master Kit also available
repairs faucets and valves up to t• 
pipe. At Better Jobbers ana Hard
ware StoresL .. or 
wrueDtrect 

ECONOMY VALVE SEAT CO. 
2811 W. Fletcher Street Chicago 18, _Ill. 

THE s T 

• 

A two-cylinder , slide 
valv e engine for boats 18"long and 

larger. 7 / 16" bore by %" stroke. Aluminum pi.stons. High
pressure, brazed boiler. Drives a 2%.", two-blade prop of 3" 
pitch at 2000 r.p.m. for almost 20 minutes. $9 50 
Burns alcohol. Price postpaid, complete . r eady • 
to run with 70-lb. safety valve and prop rtg ........ 

PHILIP STEVENSON CO. 
Box 162, Station D Clnclnn•tl 6, Ohio 

GASOLINE. ENGINES 
Latest type, aircooled Briggs-Stratton and Wisconsin 6 H. P. 
Immediate delivery. These engines are used government sur· 
plus, guaranteed by us to be In excellent mechani- $99.50 
cal and operating condition. Sale Price .. . .... . 

Immediate Delivery-Act Quick 
No COD Orders. Write for descriptive circular. 

MIDWEST SURPLUS SALES 
1520 Locust St. Kansas City, Mo. 

LADIES & MENS UMBRELLAS • • • Ladles umbre llas In 
assorte d c olo rs of b la ck, n a vy, wine or brown r a yon ta ffe t a of 
va ri o u s d es ig n s , m o unted with an a ssortme nt of b eautifully e n· 
g r a v e d luc lte h a ndl e s . 10 r lb s - $ 2. 75 each , 16 r ib -$3.50 
each , r,lus post age . Me n 's umbre lla s of e ithe r b la ck nylon or 
ben ga l n e-8 rib with m e t a l cup t i p & importe d h a nd les $3 75 
& postage. No C.O.D. Mone y b ack g u a r a ntee. Roya l S a les Co •• 
C . P . O., Box :;; 148, Brooklyn, N . Y, 
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ODERN 
LAWN 0 ER 
SHARPENER 
SHARPEN ANY LAWN MOWER from S-inch 

Edger to 36-inch Power Mower in ten to twenty 
m inutes withaMODERN LAWN MOWER SHARP
ENER because dismantling is unnecessary- neither 
handle. roller, wheels nor motor need be removed 
when sharpening any mower ... • the MODERN 
SHARPENER eliminates all hand filing; it precision 
grinds to the extreme ends of both left or right reel 
blades. Bottom knife is held in same brackets for 
shctrpening. NO EXTRA ATTACHMENTS! Order 
today! Price $241.50 (less motor) f.o.b. Pasadena 
( Y} or ~ H. P. single phase motor recommended.) 

odern Mfg. Co., 160 N. Fair Oaks. Pasadena 1, Calif. 

Teaches yoa how lo become an arc 
welding operator - one of hlghesl paid 
trades today. Write today! 

b t B Co Box P-562 ar ros. ., r Ohio 

..... 
ST ACCUR11 t: L. ,...,E 

NO MORE GLASS BREAKAGE 
NO MORE LEAKAGE 

Adapting discoveries ol the Ancients to 
Modern Science. Hairline reading- Built-in 
Compensator. Ground to .00001" accuracy. 

. A PRECISION INSTRUMENT 
-

12"-$3.50 • 18"-$4.75 • 24"-$6.50 
Sent prepaid to any point in Continental U.S.A. on receipt 
of cash, check or money order. C.O.D.-25% with order. 

U N IV t: IU A L t l t lllll l IJ I~ U U U l U l U lll1. 
122 N . SEVENTH ST . • SAINT LOUIS 1,MO. 

Say You Saw 
It In Popular Science· 

1oo\.S 
'"ow'ou"\. 1,0" si:tS 

c.o"''"" o• \t' Here they are Taylor Power Tools-to meet 
your needs and fit your pocketbook. For wood, 
plastic or light metals. You can buy a single tool 
or a complete outfit-Operate on any motor 
from 1/10 to 1/3 H.P. (motor not included). 

CIRCULAR SAW 
Price, $7.95 

JIG SAW ..••.. Price, $4.95 
VERTICAL SPINDLE 
SHAPER .... . .. Price, $7.95 
4" JOINTER .. Price, $10.95 
LA THE .. . . . .. Price, $10.95 
DRILL PRESS . Price, $6.95 
DISC SANDER. Price, $2.45 
JUNIOR WORKSHOP in
cluding jig saw, drill press, 

lathe and accessories. 
Price, $34.30 

BEGINNERS WORK
SHOP including jig saw, drill 
press, lathe and accessories. 

Price, $26.30 
THE SENIOR SET consist~ 
ing of 7 Tools and Accessories 
as shown ahove .Price, $59.50 
GUARANTEED l for one 
year from date of purchase 
against material or workman
ship defects. 

LIO, UNDER 
WALt<£ .. PAT. 
a,apa,41& 

• 

NeuJ Simplified Soldering 

Neat-N-Nifty 

Self Soldering Tape 
Made of ordinary solder on one side, and a 
flexible plastic composition on the other. When 
ignited with a match it burns at JUSt the right 
temperature for perfect penetration of the 
solder. Solders wires, holes, and small metal 
parts. Ideal for electrical repairmen and home 
work-shops. Cost! about lc per job or less. 

No Soldering Iron-No Torch 

Be among the first to use it. If your local 
dealer cannot supply you, mail money order 
direct. (No foreign orders accepted) U.S.A. only. 
Home work-shop kit 7Sc, commercial size kit 
$1 .50 postpaid. 

W. B. FRANKLIN CO. 
DepL 77. Box 910. San Fernando. Calif. 
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-$3495 
COMPLETE HOME WORKSHOP 
Here is power tool pleasure and profit- in a 
ruggedly built, HEAVY steel unit-the Emrick 
Universal Woodworker. Handles big work. 
Drill press pulls~" drill in steel. Saw takes 
6" to 8" blade. lathe 10" swing, 30" 
centers, spindle dia. *"· Takes all standard 
accessories. Sander 8" dia. Emery wheel 5". 
Bronze bearings, replaceable throughout. 

Price does not include motor 
and saw blade. Order today. 

10 
DAY 

TRIAL - -;-7-;;-;..;N.;o; ;;;.--;;, 
EMIICK, IlK. KALAMAZOO 24, MICH. I 
0 Ship on 10 Days Trial. I am endosint I 
$17.50, balance C.O.D. 0 Send frH litlf'lturt. I 
Nam I 

' AclciNS City I 
L---------~-------~ 

BIG MONEY IN YOUR OWN BUSINESS 
• Amazing, scientifically developed LIQUID MAR
BLE, FIBER-TITE, FLOORING, FLEXIBLE 
MOLDS brings you a fast money making opportunity. 
Work full or spare time and make big profits. Experi
ence unnecessa ry. No large investment required. 
Work from your home. Write for FREE CATALOG 
and full d etails. 
COMPOSITION PRODUC~T~S~C~O~. ~~~~~~ 

VEST POCKET SIZE 

IDEAL FOR BUSINESS OR PERSONAL USE 
PREI: TRIAL 

roTA~$ 50 
Fits ves t pocket or purse. Guaranteed 
accurate. Operated as eaally, and aa 
r eliable, a s machines coating many 
times as much . Not a toy. Substan
tially made of 28-gauge steel-guar
anteed for life against defects In 

COST 
SEND NO MONKY 

Each Baby Cal• 
culator In Beau• cons truction. You positively can't 

buy a calculator of equal qua lity ! or 
tlfull rlch•IOOIC• 
Inc eattoerette 
case-at no ••· 
tra cost. 
FREEII 
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as llttle money. ACCEPTED AS THE 
F I NEST I.OW PRICED CALCULATOR 
FOit OVER 30 YEARS! Operates with a 
flick of your finger. Adds, subtracts, 
multiplies, divides-counts up to ten mil
lion. P ays for Itself over and over In mls
tal<es avoided, and time saved. MAKES 
IDEAJ, GIFT. 
Sold on a positive money back guarantee. 
Send only $2.60, Calculator sent postpaid, 
or s end name and address and pay postman 
$2.50 plus postage. MONEY BACK IN 10 
DAYS IF NOT DELIGHTED! (If outside 
U.S., s end $3.00.) AGENTS WANTED. ..... 

CALCULATOR MACHINE CO., { Mfrs.) 
Dept. 478 P.O. Box 248. Glenview. Illinois 

with the .. PENCIL-SIZE" handpiece 
Foredom•s remarkable PENCIL-SIZE HANDPIECE gives 
you flncer·tlp control in performing scores of tasks
grinding. polishing. de-burring. sharpening, cleaning, 
slotting, milling, etc. Gets into tight places that ordi
nary tools cannot reach. Used on all metals. wood. glass 
and plastics. More and more Foredoms are coming on 
the assembly lines each day. Order Now,-you won't 
have to wait too long for delivery of your Foredom. 
Prices range from $19.95. 

Catalog No. 80 on request 
Ove r 60,000 Foredoms now in u ser 

FOREDOM ELECTRIC CO. (Established 19221 
27 Park Place, Dept. 80, New York 7, N. Y. 

B33-$4.95 pp 
s;8 x41f2 Spindle 
B1S Plain Spindle 

Build Your Power Tools With 
·OUR BALL BEARING ARBORS 

(/ 

( No extra charge for' 
left h and threads) 

C4·1/2X121/2 Spindle, Housing 2x8 $8. 25 PP. 
C5·%X121/2 spindle , houslnc 2x8 $8.25 PP. 
C6-3j4 x12112 spindle, housing 2 1j,.x8 59;25 PP. 
D8· 1x17112 s p indle, houslnc 2 SAax11 $16,95 PP. 

1 INCH BETWEEN WASHER AND COLLAR 
Shaper Arbors, «, C6 or DB, 3 Inches b etween collars , add $6.00. 
Plain Spindle Mode ls less threads a nd collars C4-$8. 00, C5-$8 . 00, 
C6-$9.00. DS-$16. 00. All P.P. V Belts $.03 p er Inch PP. Cour• 
t esy to Jobbe rs a nd Dea lers. 

$3.45 

POLY PRODUCTS, 406 S. Chester Ave., Ct. 1, Dept S5, Pasadena 5, .Calif. 

Raise 

LATHE CHUCKS 
5" Universal w. 2 sets of jaws $33.00 F.O.B. 
6" Independent, reversl~le jaws $19.00 F.O.B. 

These are WESTCOTT Chucks. 
Immediate delivery from s tock. 

Bodies threaded for 1 1/z " -8 for Atlas. 
Craftsman, Logan, Clauslnc and other 
Lathes . No back plates. less overhana. 
better performance. 

JOHN E. KANDLER CO. 
210 N. Rose St., Kalamaz- 12. Mich. 

GOLDEN HAMSTERS 
The new wonder animals. Look like toy bears. 
Delightful pets. Everybody wants them. Thou· 
sands needed by laboratories. Make money, get 
started now. Send 1 Oc for Illustrated literature, 
or send $5-for- a pair · or hams ters and literature: 
GULF HAMSTERY 1540 BASIL ST., MOBILE 17, ALA, 

250 POWER 
IMMEDIATE 
DE LIVERY 

TELESCOPE 
COMPLETE LENS SET only $2 .SO 
See the mountains and craters on the moon, the ringed planet 
Saturn. the moons of Jupiter. distant ships, people, and hundreds 
of other Interesting sights. Make your own high powered telescope 
In one evening of easy work. All optical parts for 6 ft. long re
fracting telescope completely finished. Set consists of 3 inch di
ameter 75 Inch focal length ground and pollshed obJective lens 
and all eyepiece lenses needed to give magnifications of 50X. 
lOOX. 150X . 200X. and 250X as an astronomical telescope. and 
50X, l OOX. and 150X as a terrestrial t elescope. Complete lens set 
with full directions for mounting, only $2.50 postpaid. 
BROWNSCOPE CO., Dept. 5P, 24 W. 45th St., N. Y. 19, N. Y. 

.. 
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DIAMOND SAW BLADES 
With Actual Diamond Dusf on Cuffing Edg .. 

BRAND NEW-WAR SURPLUS 
Now af only a fraction of former prices. 

ACTUAL RET AIL VALUES UP TO $30 EACH. 

6 inch $3.60-8 Inch $4.70-10 inch $5.80 ~~~J 
(All have % incl1 arbor hole) · 

Useful for cuHing any hard material such as tile, 
glass, ruby, plastics, slate, stone, marble, quartz, etc. 

Perfect for Hobbyists, Mechanics, Jewelry, Glass and 
Porcelain Workers, Marble Cutters and all who need a 
fast, true cutting saw blade for hard substances. 
Fit Skill Saws & any ordinary motor-Quantity Limited 
Mall order today. Enclose check or M.O. All prices postpaid. 
Sent C.O.D. plus cost , if you wish. Add 28e for foreign postage. 

DIAMOND DISKS Dept. 83-140 Wast 42 St. 
New York 18, N.Y. 

ATTENTION AUTO OWNERS! 
New Power, Pickup, Pepf 

Amazing TYPHOON SUPER
CHARGER is back again. ready to 
put new life into old motors. add 
to power. pickup. pep. 41.000 
users find gasoline economy. you 
will. too. Motor knock vanishes 
... Grease bath air cleaning keeps 
dust out. Takes 5 minutes to in
stall with screw driver. fits on 

ret;or. today, mention make and car model. Only 
$5.95 . Ohio orders add 3 % tax, west of Rockies add 10 %. 

ro DAY MONEY BACK GUARANTEEI 

TYPHOON PRODUCTS CO. ~~=~~~~~~lne:~ a!c:.a;·~ 

NEW PLASTICS 
Fabricating MANUAL 

Make beautiful obJects of Plexiglas , Luclte, 
Catalln. Polystyrene at home. J ewelry. nov· 
eltles. a ccessories . Send for new 10.000 
word manual on how to fabricate. weld and 
form latest plastic materials In home work· 
shop. Hundreds of practical sugges tions. 
Written by leading plastlc.s engineer. Price 
prepaid 25c (stamps or coin). Or get FRF.F. 

Information and price list covering trans parent plas· 
tic sheets. rod. tubing cut to your size. Write today: 

HOUSE BEAUTIFUL PLASTIC$, 
Dept. E4. 5534 w. Harrison st., Chlcaco 44, 111. 

Bicycle Repairing Pays Well! 
Any one handy with tools can make money at once. Proprietor of 
successful shop shows how he started 10 years ago on practically 
no capital-completely Illustrated manual covers every phase of re· 
pairs-refinishing and how to get started. Manual POSTPAID $1.00. 

CAHILL CYCLE SHOP, CENTREVILLE, MARYLAND 

''THE FORD'' OTOR 
-1 3f4 Horse Power Gasoline Air cooled 4-cycle

Deslcned for - Lawnmowers. Scooters. 
Bikes. Al r·Compressors. Boats. Garden 
Tractors an d Universal Utility Use. 
Lightweight-Aluminum alloy construc
tion llk<' an aircraft engine. easy start· 
lng and long life. This motor Includes 
the famous Tillotson carburetor. Ben· 
dlx-Sclntllla alrplane·tYP<' magneto lg. 
n ltlon. mumer, air cleaner, gasoline 
filter, tank .. etc. Tested and Ready to 
Run- Fully Guaranteed. 

$81-50 
• F .O .B. Factory Direct To You. 

Distributors Inquiries Invited. 

THE CAUFFIEL MOTOR ENGINEERING CO. 
312 South St. Clair St. Toledo, Ohio 

PRESSURE 
LOCK 

WRENCH JAWS always 
PARALLEL 

when 
they grip No Slipping! 

No Skinned Knuckles! 
No Rounded Edges! 

The BMC Pressure Lock Wrench will grab 
hold of any shape piece and lock on ... until 
released wit h the flick o f a finger. That's be
cause the jaws are always parallel at any 
opening. They give a uniform grip to the 
very tip, due to an exclusive, patented device 
found in no other wrench. Pressure as great 
as 1 '12 tons, or as light a s you desire, applied 
with almost equal ease. There's n o slipping, 
no skinned knuckles, no rounded edges or 
ruined tempers. 

Grips All These Shapes 
•.. and Others 

Too! - -

~~ 
Wrench Adjustable 

with One Hand 
The BMC Pressure 

Lock Wrench is a true, 
one-hand t ool. Jaws 
can be adj usted to de
sired indexed opening 
wiM1 the thumb. Needs 
no fussy trial settings 
because it fits as it 
grips ... and it holds. 
It is actually six tools 
in one ... an adjust
able end wrench .. . a 
pipe wrench ... a grip-
ing tool ... a multi-
leverage pliers . . . a 
hand vise . . . and a 
locking clamp. 

3 HANDY SIZES: 
No. 7-Max. jaw opening, 3,4 " •... $2.29 
No. 9-Max. j aw open ing, 1 " .. ... 2.59 
N o. 11-Max. jaw opening, 1 1/ z " ... 4 .89 

For sale at leading hardware, auto equipment, mill supply, 
plumbing and electrical stores and departments. 

BMC MANUFACTURING CORP. 
Binghamton, New York 

Manufacturers of Offset Scr ewdrivers lor Regular and · 
Phillips Head Screws, Char.ge-A· Biade Scissurs, 

and Ready-Ray Auto TroulJie Lights. 

MAY 9 
1 947 27 
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McAleer 
SIDE CAR CARRIERS 

THOUSANDS NOW IN USE 

Slips on or off 
any car In a jiffy 

WID C3nJ anrtbint 
too lilt for tile 

inside If roar car 
PER PAIR 
COMPLETE 

e Indispensable for carpenters, painters, plumbers, farmers, win• 
dow washers, gardeners, campers, hunters, fishermen, home owners, 
salesmen, etc. Carries tent poles, lumber, pipe, oars, ladders, gar
den toots, fish poles, skis, etc., securely and conveniently. Guaran
teed not to damage car 
fin ish. Instantly removo ble. 
fully patented. Exclusive 
design. 

Shipped prepaid on receipt of check, money order • • • or C.O.D. 
Or at your neared deafer. Write Dept. J 0. 

SOLD ON 5 DAY MONEY BACK GUARANTEE 

Makei'S of McJUeel' Aatomolive Cleaael's, Po1is1aes, 
Home Bafflag Compoaacls, Waxes, Rast Removel's 

McALEER MFG. CO. Rochester, 
Michigan 

FLOYD CLYMER'S POPULAR MOTOR BOOKS 
Midget Race Book, $1.10. Indianapolis 352-
page Race History, $ 3.50, Mercedes-Benz 
Book, $2.00. Catalog free. Chromed, enam
eled lapel pins- spec!Cy Midget Car, Race 
Car. H arley or Indian. $ 1.00 ea. , postpaid. 

CLYMER, De pt. B-5, 2125 W, P lco, Los Ange les 6 , Calif, 

MAKE UP TO $10 
ON EVERY SALE! 

SELLS 
EVERYWHERE 
UP TO $1 5 and MORE! 

A R eal Fast Money-1\lak er ! H er e are 
genuine 12 Karat gold ftlled , Air 

Corps Type SUN GOGGLES complete with " Pearltex " 
sweat bar , brow rest and rocking pads, scientific ray
absorbent " No Glare .. ground and polished sage green 
lenses, dropped before curving, a n d self-a djusting comfor t 
ca ble ear pieces. Handsome crush-proof case included. Wlll 
protect eyes from glare, sun, wind, dust and exposure. 
Wonderful for auto driver s , J)ollcemen, golfers, gardeners , 
farmers and all outdoor workers and spor tsmen. Sold on 
10 day no risk trial money-back guarantee. You can easily 
sell 3 or more J)alrs a da y . Send for your sample pair of 
t hese floe Sun Goggles only $5.00, postage prepaid. Or 
send no mont-y •• Just deposit $5.00 wit h your own postman, 
plus posta ge-your money back if not delight~d. 

MIDWEST SCIENTIFIC CO. 
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Dept.806, 1148·1160W.ChlcagoAve . 
CHICAGO 22, ILL. 

BAR G A .l N 
Original Coat $150.00 

3X Army Teleseope 
ALL COATED LENSES-BRAND NEW 

An Ideal gift for viewing obJects, landscapes. seashores, e tc. 
T he high resolving power of the s ix coated lenses , five of 
them achromats wil l bring out great details. For t he experl· 
menter It can be disman tled and used for hundreds of proJects. 
Length 22112 lnchea , 36° Field, Postpa id $7 . 5 0. 

500,000 Lenses anti Prisms. 1C:.n~·a:R:1'n.·~t'.':f. 
A. JAEGERS, BOX 848, SO. OZONE PARK 20, N.Y. 

GLOBE MILLER 
Installed on your lathe 

in three minutes 
DOES ALL TYPES OF MILLING 
. . . The Globe Miller does p lain 
and angular milling, slotting, slit
ting, keyway cutting, dovetailing, 

spur gear cutting, r ack cu tting and many other types of 
work. Increases swing of 10" lathe to over 16". 

CONTACT YOUR DEALER OR 
WRITE FOR DETAILED INFORMATION 

Give make, model and swing of lathe when ordering or 
requesting prices 

GLOBE PRODUCTS MANUFACTURING CO. 
Dept. 10, 3380 Robertson Blvd., Los Angeles 34, Calif. 

FREE TRAILER PARTS CATALOG 
''Safety Engineered':t 

BULL DOG Hitches 
& P a r k i n g J a c k s. 

T 0 R Q • L E S S A x I e s, 
-_,~...._...lr Drop o cord to Box D-46 

TOOL CO., WAUSAU, WIS. , 

NO JOB TOO LARGE OR 
TOO SMALL-QUICK DELIVERY 

PLATING 
any Meta l 
or Finish 
G Ot:D 
SILV ER 
CH ROM E 
BRA SS 
BRO N Z E 
COPPER 
TIN 

H ert''S your opportunity to have 
thest' arucles beautifully plated
and at a reasonable cost. Send 
them ao-pnces quoted befo re 
..,ork IS started. lf cor satis• 
factory, articles returned at oo 
obligation 

Don'l Delay- Shzp Today 

MASTER SILVERPLATERS 
2031 CANIFF A VE. DETROIT 12, MICH. 

Cllpyngh'ed m tenal 



FOR GREATER PROFITS FROM TURRET 
LATHES AND HAND SCREW MACHINES 

One man can easily operate three machines equipped with Newton Automats. 
Make small run jobs profitable. Save 50 minutes out of every hour for other 
profitable activities. Production compares favorably with that of costly single 
spindle automatics. Easy to install on turret lathes or hand screw macl)ines 
with special adapter plates-no drilling or tapping of lathe. Use present power 
source. Can be reconverted to manual operation any time if desired. Write today! 

NEWTON SELF-INDEXING, SELF-HEADLOCKING BED TURRET 
Durable all steel head has six tool positions! Saves valuable time. Fits LOGAN, 
ATLAS and CRAFTSMAN lathes. Does quality work. Write for information! 

·A-K TOOL CO. Dept. A, 2029 Blake Avenue 
Los Angeles 26, CaHfornia 

WAitE UJI YDUR SCALP Want better 
looking hair? Embarrassed by falling dandruff, 
itching scalp? Then try VITABRUSH, new electric 
driven scalp brush that gives your scalp a vigorous 
and invigorating "workout" in just three minutes 
of fun. Cleans scalp. Stimulates blood supply. 
Restful. Pleasant. Write today foe complete in
formation and satisfaction-guaranteed offer .• 
Hershey Mfg. Co., 169 S. La Salle St.. Chicago 3 

Say You Saw 
It In Popular Science 

MANUFACTURE PLASTICS WITH LOW INVESTMENT 
:\Iold checkers. poker-chips, golf-tees, beads, etc. , on "ll!P" injector 
J>ress with " T RU • H U" Bl't>tate gmnul~s in 1:! colors- with only $25 
clerlosit. J.'ahriral t' " TRU - HU " at·J·yllc- she<'t In 18 <·olors. Send $1.00 
( rt>fnntlahlt>) for r~ artiNIIars and 30 us<•fnl sarn))les. 
TECHNICRAFT SUPPLY CO., 1156 Commonwealth, Boston 34, Mass. 

time! ~pac:e! Money! 
fits ¥4" to two 2 x 4'• lumber, any length! 
Model 24, Standard, 2.4" bigh. Model 40, 
legs adjustable 24" to 40" At all hardware 
and lumber dealers. Write for detailed folder 
National Tool and Die Co., Louisville 1, Ky. 

MULTI-PURPOSE, RUGGEDLY CONSTRUCTED 

FLEXIBLE SHAFTS 

Plus Postage 

Sealed Against Dust & Dirt 
53Y2" Length,%" Diameter (0.0.) 

Th.,se :S HAFTS can be Ul!ed 
on 1.:;" mot.or s haft. or by 
removing the coupling, In a 
chuck up to ~s" capacity. 
ShaH size on operating end 
Is :111" diameter. 24 threads 
pe•· Inch. Speed range 17 25 
RPM to 3600 RPM. Can he 
bent or looped to small ra· 
dlus for working In hard·to· 
get·at places. Outer coverlnR" 
or oil-resistant Neoprene . 
Useful for many purposes. 
lncluctlng Buffing, GrlndlniZ'. 

Polishing, Rotary Filing and Transmission or Power. 

ELECTRIC TRADING CO. 
313 CANAL ST. NEW YORK 13, N. Y. 
Electric Fans & Blower• In most sizes f~ri~~i~~~~~In~~d~:u::s:~tr~~lal, Commercia l and Domestic uae. Table Saws 
Electrical Tools & Paint Spray EquU>ment 

WillE FOI CATALIG "I" 

BEY FELLAS JOIN THIS 
BRAND NEW HOBBY 

Collect world famous, colorful. dazzling travel and sports 
emblems, insignias of world famous airlines, steamship 
lines, celebrated hotels, resorts, famous railroads and 
major league baseball teams. Beautiful, brilliant designs 
from far away places. You mount in books, on glass, 
wood etc. With introductory packet, we will include at 
no extra cost the much desired St. Louis Cardinals Base
ball Club emblem. * Also your name in gold on Honorary Member· I 

ship Cud and new cataloq. Mail this adver·l 
tisement and only lOc to 

Offer includes 2 books: Nrw 
Fabrication Manual &c Giant 

¢ Catalog, limng •he mosr com• 
plete stock of Plastic Materia b. 
Acce5.50ries, Tool~. 

BERTON PLASTICS, INC. 
19 W. 21st St., N. Y.IO, N. Y. 

OOD SH PER 
Of grey iron and aluminum construction. High speed 
sealed in balled bearings. 12 x 16 inch table with % 
inch spindle. 

Screw up and down table adjustment of over four 
inches. The fence is adjustable on the table. 

Requires 1/3 to % HP motor. Will operate from either 
horizontal or vertical motor and is an ideal machine for 
the small cabinet shop or hobbyshop work. 

If no dealer near you, write direct. Limited dealer 
territories open. 

MURPHREE MANUFACTURING CO. 
SYLACAUGA, ALABAMA 

Copyngh ed materli.JI 
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NOT A POCKET TOY OR GADGET aur A REAL DESK MODEL ADDING MACHINE 

YES! 
FOR 
ONLY COMPLETE 

The machine for Everyone! 

This is a 7 -colurnn machine. Lists up 
$99,999.99. No special skill is required to 
operate. Me rely press down the figures. 
Automatically the total accumulates. Always 
visible. Figures in total appear enla rged 
through special magnifier Press handle to 
clear total. ·--------------....... I UTILITY STORES 

I 
111 South Wabaah Ave., Dept.RR-2,Chlcaa-o 3, 111. 

Enclosed find $ for which sh ip at once I 0 Addiaa Machines a t $21.50 each complete 

I 
I 
I 
I 
l 

Name-........................................................ ---

Addre'SS..----------------

City· _________ ..;.. ____ ::--"' one statu:e!-.. _ __ _ 
E atoblulw l 1101 -----------------

Operate Your OWN Home
Weaving Business With AMAZING 

New DEEN Power Loom! 

·~ --

Make yourself financially independent! Start a steady business 
of your own ... right in your home! Earn BIG PROFITS by 
weaving thousands of different designs of rugs on the new easUy 
operated Deen Power Loom. Machine will automatically weave 
ten yards of beautiful intricate designs every hour. 

DEEN LOOM TAKES UP LITTLE SPACE. You can put this 
marvelous weaving machine in a corner of your living room. 
basement. garage. or spare bedroom. Then later on. as your busi
ness expands. you can move into regular business establishment. 

IDEAL BUSINESS FOR HANDICAPPED PEOPLE such as 
veterans and persons handicapped by loss of sight or limbs. and 
those unable to do strenuous labor. Loom is simple to operate 
. . . a child can run it. Any rug design you wish can be woven 
by merely 'changing paper guide pattern. 

ORIGINAL INVESTMENT CAN BE RETURNED IN THIRTY 
DAYS. A small investment gets you started in your own business 
right away. Deen Loom has capacity of from eighty to one
hundred yards a day ... in only one month it is possible to g~t 
back your original Investment. Demand for home- woven rugs 
is GREATEST IN HISTORY. DON'T DELAY ... start making 
plans for your own business NOW. Write today for free descr!r· 
ttve booklet and full Information. Address Dept. 140 DEEh 
LOOM DIVISION. 

GIBSON CO., World Herald Bldg., Omaha, Neb. 
11Makers of DEEN Looms - FAMOUS Since 1895'' 
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NOW YOU 
MOTOR - CLUTCH -

CAN GET 
eNEW 

THOSE 

TRANSMISSION & AXLE 
PARTS IN STOCK • AUT·o PARTS 
Why worry about parts when 
we have them. All you want 
at a BIG SAVI NG. W e ship 
within 48 hours. We also 

and 
SAVE 

MONEY 
have REBUILT UNITS for Get Our 
EXCH ANGE at Bargain 
Prices: CARBURETORS- BARGAIN 
FUEL P UMPS- GENERA- PRICE 
TORS-STARTERS-
SHOCKS & KNEES. It will LIST 
p a y y o u t o G E T 0 U R for parts 
PRICES or RUSH YOUR you want 
ORDERS. Est. 1920 
Send Your Orders NOW! IMMEDIATE SHIPMENT 
MECHANICS AUTO PARTS, Factory Warehouse, 
3807 No. Ashland Ave., Dept. PS·S CHICAGO 13 

, 
A New Kind of Service 
PRODUCTS AND IDEAS 
INVESTIGATED 
INVENTORS-don't put the cart before the 
horse. Before you spend money on models. 
Patents. etc.. find out whether your idea has 
any commercial value. Get full facts on new. 
modern Market Analysis and Investigation 
plan. We check markets. analyze sales possi
bilities. contact manufacturers. conduct sales 
negotiations. Help you get top prices. Service 
applies to both Patented and Unpatented Inven
tions. Send at once for new FREE booklet. "A 
12 Point Program for Inventors." NATIONAL 
MERCHANDISERS. Room 458. Abbott Build· 
!ng. 28 East Huron Street. Chicago 11. Ill. 

NEW FREE 
BOOKLET 

Cllpyngh'ed m tenal 



IMMEDIATE DELIVERY ADJUSTABLE 

1 ln. · BENCH Sl W 11211 
8 in. BENCH SAW $15.95,. 

Well constructed. 5/s" shaft with 
bronze bearing wick oilers. Cover 
table adjustable, quickly re
moved for putting on 2 grinding 
wheels; buff~r; d.rill chuck; disk 

drum sander. All items .can be put 
on arbor of saw. " No Toy." Built to 
last. Cash orders receive "free" grind
ing wheel buffer, and •saw blade' to 
size of saw ordered! This is an all pur
pose tool for your shop. Send your 
order now! With C.O.D. order send 
$2.50 deposit. Orders filled same day 
received! Items guaranteed! Send for 
further details. 

5-in-1 ROTARY DRILL PRESS 
PLANER-P LANES , PANELS. 
RABBETS,ROUTS , TEN ONS,G ROOVES 

Over 60 000 now In use by pattern and cabinet 
makers, carpenters, hobbyists, etc. Fits any drill press. 

$7.51 Lightening fast, accurate, safe, easy to use. Complete. 
No special blades needed. No shop complete without 

COMPLETE lt. Fully guaranteed. For aJJ woods and plastics. 

BELGRADE'S FOUNDRY & MFG. CO. New Style MORTISING and ROUTER BITS 
Range in size from Va' to 1f2'. Priced in individ2405 CUMING ST. OMAHA 2, NEBR. ual sizes or by the set. Provides entirely new sg.SG 
spiral flute cutting principle for faster chip clear

HANDY DANDY MOWER 
CONVERSION KIT 

ance, smoother, accurate routlnq, carving, vein- SET 
i ng, grooving, round-end mortismg. Extra long OF 6 
cutting flutes. Finest hi-speed tool steel- Super SIZES 
for woods and plastics. 

NEW! 4' Rotary Sudace SANDER 
Build power mowers with our 
H andy Dandy Conversion Kit. 

New larger Barron Sander 
with I ive sponge rubber pad bonded to metal. 
Sanding discs changed instantly. For use on any 
drill press, flexible shaft or motor. Guarantees a 
dead- true, agate smooth surface. No ridges. 
waves, ripples, or striations. Fully guaranteed. 

All n ecessary 
parts to con 
vert 16, 18, or 
20 in c h hand 
lawn mowers 
to a dandy 
power mow
e r. Com
plete with 
chain d rive 
and co n e 
c l utch. 
Write to-

• 
Dealers 

Wanted 

**"" 
Write for 

Details 

Complete with 20 sanding discs. 

$5IS ANNOUNCING 
New Dovetail Cutting Tool for Drill Press $1.85 each. All Metal 13• 
x 18' Auxiliary Drill Press Table $9.85. Tapered and Threaded 
Drill Press Adapters $1.00 and $1.50 each. 

Li~Mrol fO Ooy Money 8oclc Guotaltfee 

Le Claire Mfg. Co. Work s hop Guide FREE 
Le Claire Iowa 

B·ARRON TOOL CO. 

Say You Saw S70.Ibchitecta BWg., Det~oit 1, Mich. 

It In Popular Science Specla 
Hobbyists. craftsmen: Get new CASTO-KIT 
containing everything to make u seful objects 
with CASTOLITE . the new ''magic" liquid 
castin g plastic that pours without heat or pres
sure. Use crystal clear or color brilliantly. 
Make beautiful t~rtlcles very first day - lam p 
bases, bookends. novelty Jewe h·y. Also embed 
flowers, butterflies. photos co ins. Carv e. saw 
or drill. Kit contains 1 lb. Liquid CASTOLITE. 
hardener. buffing compound, measuring droP· 
per , abrasives, 1noldtn.g vla1. flowers for em· 
bedding, Instruction Manual with easy step-by
step method. Big profit opportunities betw een 
now and Xmas. Send $3.3:) for kit prepaid o r 
order C.O.D. F or Illustr ated Manu111 . on ly. ~end 
25c. The CASTOLITE COMPANY, Dept. E·4. 
Box 211. Kenilworth, Ill. 

ON.LY 

DESIGNED TO DO HIGH GRADE WELDING INEXPENSIVELY! 
·s2 so 
COMPLETE 

Av•ll•blelow 
IMMIDIAIE 
DILIYIRIII 

Maintenance Men; Farmers; Mechanics; Machine Shops; Foundries: Auto, Gen
eral Repair and Job Weldin~ Shops; all using the DYNAMICfind.itSO'indispensable 

and useful that they cannot afford to be without it. If inexperienced you can easily learn to 
do a variety of high grarle welding jobs by f ollowing the practical, simplified operating and 

welding instructions furnished. Once you see a DYNAMIC in operation, you won't want to be 
without it. Its simplicitY will amaze you. In a year the DYNAMIC only costs you about 

6c a day. Helmet, rods, cables. holder and operating Instructions. etc . . furnished. 

SAVES YOU VALUABLE TIME AND MONEYI WrJ.~r~~~1!!:r 

... 

This portable industrial transformer type DYNAMIC WELDER easily car- OIIT DIITAILS 
ried r ight to the job, can be operat ed from any convenient~ properly wired en eur 10 daJ' 
110 Volt, 60 Cycle Une - bas 8 metallic and carbon arc we1dingheat stages Trial Offer. 
-does work you would think only possible with a larger more expensive ma- 11-berChlce~ 
chine. Can also be supplied for220 volt, 60 cycle operation and other voltages and Ac!eocla&loa :' 
cycles at slight additional cost. Works on Iron, Steel,Brass,Bronze& other metals. ••••re • 
DYNAMIC WELDER C0 •• 13 East 23rd St.. SIE, Chicago 16. Ill. 
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SPECIAL! GOV'T SURPLUS SPECIAl.! * Holland Hardware Co., Inc. 
2C VESEY ST., Ne w York 7, N. Y. 

Send Morae, Orllers ... -We Pa, Pareel Post Ira V. S. Oralfl 

WALTHAM , FENWALL MICRO-SWITCH EYE LEVELS DIAMOND 
DRESSING TOOL 8 DAY CLOCK TEMPERATURE 110-V A .C. 

SWITCH Many Uses 

Assembled , metal con· 
structlon. Ideal for many 
uses . 

Luminous Dial. 3lhN face. 
Mounting bracket. 

$6.95 

Range adjustable from 40° 
below to 400" F. Overall 
len~rth 4 "x lf2H. 

$1.25 
Roller type for normally 
open and closed circuits. $1 .25 

(used) For grinding 
wheels or cutting glass. 
4 I~ of diam ond stlll 
usable. 

$1.50 $1.00 

8 OAY 
ELGIN CLOCK 

DELCO Permanent 
Magnet Motor 

SATCHEL POUCH 
MOTOR FLEXIBLE CABLE & 

REDUCTION GEAR 

Luminous dial. sweep sec
ond band . 2" f ace, mount
Ing bracket. 

$6.95 

27v ( DC) also runs o ff a 
dry battery for miniature 
or model trains, boats. 
etc . 

$3.00 

Heavy canvas. Ideal for 
1 unches, shopping, books, 
etc. 3 - llxl2" pockets. 
New. pert ect. Has over· 
s ize flap with $ 1 2S 
single strap, • 

l lOv A. C. approx l /20 
HP. 3x3" with l/4" shaft 
and mounting brackets. 
New. 

$4.50 

4'()" cable. 3 to 1 reduc. 
tton. Ideal for drllllng, 
buffing, turntables, Jlght 
shopwork, e tc . 

$2.00 

RISCO 
22 Warren Street 

PHONO-AMPLIFI ER 
$3.25 

3-TUBE AC·DC·IMM. DEL. 
Volume and tone con
trols . Complete wired. 

PHONO AMP. KIT 
With 3 tubes and ~" speake r ...... $7 .so 
Less tubes or s peaker. . . . . . . . . . . . 5.50 
Complete kit wired & tested . ... _ . 8.00 
Alllanct> Phono motors and T .T. at .. 3.25 
Astatic curved arm pickup . .. . . , . . 1. 95 

U&es-l!lSQ?-50L6-$5Z5 
Record Changers in stock. Order from this ad. 
CS-WHOLESALE DISTRIBUTORS 

New York 7, N, Y, 

SAVES TIME, EFFORT, MONEY IN 

APPLIANCE 
REPAIRING! 

In the new Improved HANLAN APPLIANCE TESTER 
you h:tve a ll the necessary tests for examlnlng the 
t rue conditions or any electrical appliance In 
common use today and In one single unit. This 
portable model tests t hermostats at the point or 
cut-out and cut-on. Also controls heat on solder
Ing Irons . Tests continuity open circuits and 
grounds . As essential to electrical repairman , 
appliance dealers, s hops, and trouble shooters. 
Order today! Only $ 10.9~ complete postpaid, Sl 
dePosit on C.O.D. orders. MONEY BACK OUAR· 

Appliance Tester ANTEE. 

FREE· with each Tester. New, Complete Practical Course in 
electrical appliance repairing. WRITE FOR CIRCULAR. 

HANLAN CO •• 1419-B, West Jefferson Blvd., Los Aftleles 7, Calif . 

• 

HANG THAT DOOR THE PROFESSIONAL WAY! 
USE THE TIME SAVING 
-LABOR SAVING •. • 

YOU DO THIS 

e Hanc more doors better. 
e No adJustments.• No errore. 
e Used and approved b:r 

Master mechanics. 
• Comes In 3J.12H and 4,. 

I sta ndard) slll!es. 
• Precision made. 

Cost ONLY $1.7!5 each or 
$3 .00 a set at your hard

E-Z MARK BUn GAUGE 
You Jet a clean cut deeply 
etche protile. Remove chips. 
Repeat this operation on the 
illmb and hang_ the door. 
THAT'S ALL-NO MORE! 

ware store. If your Dealer 
can't supply you send only $1.00 
with order and pay Postmllll bal
ance. plus postage C.O.D. 

E·Z MARK TOOLS • P. 0. BOX 8317 • 
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REAL· RELIEF FOR RUPTURE 
Thousands of wearers tell 
of real relief. Scientifically 
shaped, made of strong 
washable materials, gives the 
RIGHT support WHERE 
NEEDED. Satisfaction 
GUARANTEED. Write for 
FREE literature NOW. . 

The WEB Truss Co. Dept. S-16, Hagerstown, Md. 

ATTENTION FOREIGN BUYERS 
Heavy duty sand-cast ed 8 -pc. toy cooking sets, $1.49 retaU
ers. All metal " Put-Put" boats, actually run and sound like 
motor boats, $1 retailers. Immediate shipment. 

WRITE FOR QUANTITY PRICES. SPECIAL VALUES! 

SPECIALTY SALES CORP. Dept. PS-55 
3032 Olive St. St. Louis. Mo. -
AIRPORT MANAGEMENT ~e:.f::.1~u~~:~~~ 

operation, sales
manship, ftlght instruction, office management, and all phases of a 
successful career In aviation. FUll year's Instruction with tllght tn 
the modem $125,000 Brayton School. Write ror Free Catalog. 

BRAYTON AERONAUTICAL SCHOOL 
Lambert Fie ld St. Loul• 21, Ml .. ourl 

DECORATIVE METAL WORK 
A new manual for the amateur. Tells in easy to understand lan
guage how to make useful metal articles In your home workshop. 
You'll be surprised how easy and interesting metal work really is. 
Fully 111ustrated with diagrams and step-by-step Instructions. 
Sturdy cloth binding. 253 pages. Send only $2.00 and your copy 
will be sent postpaid. Popular Science Monthly-Dept. 57, 353 
4th Ave .. New York 10, N. Y. 

R A D. I 0 s HIGH 
6BADE TELEPHOLA 
1947-Latest Engineering-Lowest prices-20 Models
TELEPHOLA-to-you- 5 tube s uperhet, built-h} aerial 
$14.95 and up-Guaranteed- Write for illustrated folder. 

TELEPHOLA RADIO, Dlv. Horn Electronic Company 
Main P. 0 . Box 177 Dearborn, Mich. 
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I I I 
For lm111ecliote clelive ry! Thousancls of feet h1 sizes 
oall trades to ezoctly meet your home croft or w~ocl· 
sllop aeeds. lorqains in Turning Blocks, Mould•n«Js, 

Plywoods. 

CATALOG OFFER: IU.S.A.J 
Complete Hobbywoods cataloq with periodic helpful 
suppleme11ts se nt alonCJ with a twenty• 
five ce11t con of Wa t e rproof Veriply 
(ur~o r~sin) Glue-loth pre paid for 2Sc. 

obb_ywoods 
Eastern Ave. and Beech 

Baltimore 3, Md. 

e POWER Lll WN MOWER 

. ,. ...... ... . ..., ......... . 

BUILD ONE YOURSELF 
FROM YOUR OLD MOWER 

We aupply complete attachments that 
fit any make or siZe of mower , w ith or 

w ithout llh B.P. gas engine. Easy 
to Install In less than an hour. No 
more back breaking mower PWihlng. 
Immediate delivery. at low prices. 

MONEY BACK GUARANTEE 
Y ov'll be delighted I Complete toti3-
loction or 110ur money bock. Write l or 

FREE FOLDER 
Deale rs Wanted. 

ROYAL OAK LAWN MOWER SHOP 
P . O. Box 48 Royal Oa k 1, Mich • 

WHEELS 
:5", %" aolld t l.re, %" bushing, ea. $ .59 
8", 1" solid tire, 1/2" & %" bearing ea • • 99 
8" same as above with hubcap, e a ... 1.11 
10". 1 0x1.7l5 sem lpneumatlc tire, 

cast bronze hub, 1(2" hole, ea. . . 2.19 
:5" cast alum. ll/4" wide. 1/2" h o le, ea • • 69 
BOYS' EXPRES S CART KIT-Includes 4 -8" 
rubber tire wheels, axles , hangers, braces, 
ateer l nl!' assembly, Instructions,. for 
1:5" x 34" wagon .......... .. .... ,..s. 98 
ADD 10% to all prices for parcel post. 
Check, money order only. Satisfaction 
guaranteed. 

C. W. YOUNG MFG. CORP. 
204 Burnet Ave. Syracuse, N •. Y. 

Say You Saw 
It In Popular Science 

PULL COTTERPINS QUICK 
with the "KOnER PULLER" 
• Gets out the most stubborn 
cotterpins, quick and easy. For 
auto and aviation mechanics, 
garage men, shop men, farm
ers, hobbyists and anyone 
who works with tool~. 

DEALERS WANTED 
Send Check or Money Order T odoy 

DORBONS Co. 
3131 WEST 30th STREET • DEPT. 1 

CLEVELAND 9, OHI.Q 

Schauer Speed Lathe 
M odel NAlB with ~~ hp MotO& 

fl 1103-1 

I ORMORB 
Below Used Market Price 

• Hundreds of model• 
• No priorities needed 
• Price llits give detai1s 

For copies, write or call the nearest 
WAA office below. Do it today. 

. ' ' ' ' \ '\' 
' ' ' \ I I I I 

OfftceS located 
at : Atlanta • Birmingham 

Boston • Charlotte • Chicago 
Cincinnati • Cleveland • Denver • Detroit • Grand 

Pra,lrlot_ Tex. • Helena • Houston • Jacksonville • Kansu City, Mo. 
Los Anaeles • l ouisville • Minneapolis • Nashville • New Orleans) 

New York • Omaha • Philadelphia • Portland, Ore. • Richmond • Sl louis 
Slit Lake City • San Antonio • San Francisco • Seattle • Spobne • Tulsa 

MAY 85 
1947 2 

0 • 
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Do You Still 1Vant 
to Fly to the ~oon? 

SO MANY readers wrote for more informa
tion about "How You'll Fly to the Moon" 

(PSM, Mar. '47, p. 71) that space travel 
would seem to be their chief interest. For 
those who like to figure things out them
selves, here are some basic rocket facts. 

A number of inquiries involved the speed 
a rocket needs before it will leave the earth 
and never return-the "escape velocity." Es
cape velocity can be computed from Sir Isaac 
Newton's law of gravitation (any two bodies 
attract one another with a force proportional 
to the product of their masses divided by the 
square of their separation), and turns out to 
be about 25,000 m.p.h. at the earth's surface. 

. Because Newton's law depends inversely on 
the separation squared, the force of attrac
tion ana the escape velocity decrease as dis
tance from the earth increases. The escape 
velocity at any altitude can be calculated 
from the following formula 0 given by Dr. 
Robert H. Goddard: 

Ve=V0 x R 
R+H 

where V e ==escape velocity at any altitude, 
Vo =escape velocity at the earth's surface, 
R =radius of the earth ( 4, 000 miles) , and 
H=altitude. 

Obviously, it would be necessary to delay 
reaching the escape velocity while the rocket 
gathered speed slowly, meantime traveling 
some distance from the earth-otherwise the 
passengers would be crushed to death by the 
sudden acceleration. The exact escape ve
locity, then, will depend on how far your 
rocket travels while it picks up speed-which, 
in turn, depends on the rate with which it 
picks up speed, or acceleration. An accelera
tion five times that normally caused by grav
ity ( 5G, or nearly 400,000 m.p.h. increase 
every hour) is probably safe for human be-

o Be careful to use the same units thrOttghout any 
one formula. If v~locity is expressed in miles per 
hour, distance must be in miles, time in hours. 

286 POPULAR 
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ings; pilots of fast fighter planes have with
stood even more. 

Having settled on the acceleration your 
rocket will use, you can compute how far it 
must travel before it reaches any given speed 
by using two more of Sir· Isaac's formulas: 

V=A)CT 
where H=altitude or distance, A=accel
eration, T=time, and V=velocity of the 
rocket. 

These equations do not take into account 
air resistance, causing some error. The differ
ence will not be very great, however, since 
the rocket travels through air for only the first 
few hundred miles of the trip. In addition, 
other calculations show that air resistance be
comes much less important for large rockets. 

After reaching escape velocity, the rocket 
will coast toward the moon. At a midway 
point (closer to the moon than the earth) 
the gravitation of the moon would begin to 
make itself felt, accelerating the rocket to 
the moon. The crew would then turn the 
space ship around and land stern first, using 
the propelling rocket tubes as brakes. 

During the entire trip, the rocket would 
never leave the orbit of the earth-it would 
move around the sun with the earth, just as 
the moon does. To travel to another planet, 
a space ship must forsake the earth's orbit 
and establish its own path around the sun, 
choosing one that will almost cross the orbit 
of its destination. This coasting method of 
travel would require very careful navigation 
and would take a long time- 146 days to 
Venus, for example-but seems to be the only 
one possible without using huge amounts of 
fuel. 

A trip beyond the solar system to another 
part of the Milky Way is even more difficult; 
tremendous speed would be needed not only 
to escape from the sun's gravitation, but also 
to cover the vast distance before the crew 
died of old age. The nearest star after our 
own sun is almost 25 trillion miles away. 

Strangely enough, no reader asked about 
the possible effect of the Einstein theory on 
the high velocities of space travel. Would the 
rocket ship gain weight through the conver
sion of speed energy into mass-sort of an 
atomic bomb working backwards? It has 
been worked out by a European physicist, J. 
Ackeret. His reassuring answer: for the 
speeds we'll use in interplanetary travel: no. 

Copynghted malenal 



Pouring 
into 

new horsepower 
an old engine 

WHEN your car begins to show its age, burning oiJ and 
losing power, there's a sure-fire way to make it young 

again. You can pour new hor sepower into the old engine 
and elimina te excessive oil consumption by having i t recon
ditioned and equipped with new Sealed P ower Piston Ri ngs. 
By doing this you restore original power, lengthen engine 
life, save oil, save gas! 

Whatever the make or model of car, truck or tractor. what
ever the condition of cylinder wear, there's a Sealed Power 
Individually Engineered Ring Set specifically engineered to 
do the best possible job in that particular engine. These sets 
are made up from twenty-six (26} basic designs of piston 
rings, proud product of 36 years' use as original equipment 
by major engine builders. See your Sealed Power Franchise 
Dealer. Send a postal for illustrated, informative new book
let on 7 ways to save oil. It's free and may save you lots of 
money ... Sealed Power Corp., Dept. H5, Muskegon, Mich. 

For better results 
26 Basic Ring Designs 

N o one piston r ing design can 
m eet a ll rep lacement needs. 
Sealed P ower I ndividually E ngi
neered R ing Sets are m ade up 
from twenty-six (26) basic ring 
design s, which permit each set 
to be specifically engineered to 
do the best possible job in a par
ticular make of engine. 

T hese r ing sets a re en gineered 
to save gas without sacrifice of 
oil economy, to save oil without 
inducing frict ion and cylinder 
wear. E ach set gives balanced 
performance in a particu la r 

0 

engme. 

r -~....,_ __________ _; !),, ... < •• ~ ... -· -1-.... 
' 

Piston Rings 

Pistons 
Cylinder Sleeves 
Valves 
Water Pumps 
Chassis Parts 

© 1947, .... 
Sealed Power Corp. - .. 

i 
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BUILDING BETTER 
LATHES SINCE 1906 
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He can tell you why South Bend Lathes are popu

lar. They have the accuracy that toolmakers can 

depend upon. Their unusual versatility simplifies 

the performance of an exceedingly wide range 

of operations. And the ease with which they are 

operated saves both time and tempers. Regard-

less of the type of work you are doing South Bend 

Lathes will contribute to better craftsmanship. 

WRITE FOR CATALOG 100-F 

Describes South Bend Engine and 
Toolroom l athes with 9", 10" , 13", 
14l/2 ", and 16" swings; also attach· 
ments, accessories, and tools . 

SO .. UI.JI.r_ B_IN.D LATHE WORKS 
456 EAST MADISON STREET • SOUTH lEND 22, INDIANA 

C.opynghred m< 'n.;~l 



R JIG 
Made by the manufacturer 
of the famous 1-2-3 Line 

• 

In a few seconds, the ROTOJIG at
taches t o your Drill Press, changing the 
rotary motion to a reciprocating %, 11 

stroke action. This converts your drill 
press t o a power machine ideal for all 
sawing, cutting, or filing operations in 
wood or metal. The ROTOJIG gives 
the same performance as a band or jig
saw, and also converts your drill press 
into a power filing machine for making 
dies. Easy to follow scribe lines, cuts 
radii to 14 II inch, leaves both hands free 
to guide material. 

• 

other uses vvhen ' 

2 ROTOSNIP 
For 14" drills, 1600-2500 r.p.m. Mak 
out of your drill. Will cut 20 gauge 
Easily adjusted and sharpened. M 
tool steel. All parts replaceable. E: 
$4.50. Weight 2% lbs. 

~~e guarante 

Wherever a hand drilj 
Each tool of the 1-2-3 line has only tv 
designed for jobs in hard-to-get-to p 

The ROTOJIG is made of the finest 
materials; brass, bronze, and tool steel. 
The ROTOJIG is a cam-operated tool 
with only two moving parts assuring 
smooth performance and long life. Full 
360 degree swing. Models available for 
Craftsman, Walker-Turner. Delta, Buf
falo, Royal and Atlas drill presses. Net 
wt. 2 %, lbs., overall length 7 %, 11

• Oper
ates at low speeds ( 300-750 RPM Spin
dle Speed ). Complete instructions with 
each ROTOJIG showing its many uses. 

· pay for themselves after a few hours ----------· 
L~ guarantee 

Wherever a DRILL PRESS is 
used, this tool is needed 

1 DESIGNING 

2 ENGINEERING 

SAVE 
$ 

3 MANUFACTURING 

P. 0. BOX 3044 DALLAS, TEXAS 

I SEE YOUR LC 
I 
I 
I 00 

• ·--------------
With this 

Introductory Offer 
F or a limited time only. the ROTOJI~ is being off 
a discount as an introductory offer. Smce the ROT~ 
made by the manufacturer of the famous 1-2-3 Lt 
penda bility and satisfaction is guaranteed. 

S27SO Value for only S195 



He's one 

Cecil Smith practically "grew up" with 
hones; and he's as sure-seated on a 
pony os he is a sure shot w ith his mallet. 

of America's 
polo "greats'' 
- T e:ocas-born 
Cecil Smith. 

EXPERIENCE IS 
THE SESTTEACHER 

IN POLO •. . AND 
IN CIGARETTES! 
CAMELS SUIT ME 

BEST ! 

FAMOUS 
IN TUNA TI O NAl 

POLO STAR 

More people are smoking CAMELS than ever before in history! 

MAYBE you're in 
this picture; but 
even if you· re not 
you'll remember 
the cigarerre 
s h orrage. You 
cook any brand 
you could gee. 
M illions discov· 
ered che cigarette 
that suited them 
besr was Camel. 

Yes, experience during the war shortage taught millions 
the differe nces in cigarette quality. 

e Let polo star Cecil Smith tell 
you in his own words: "That cig
arette shortage was a real experi
ence. That's when I learned how 
much I appreciated Camels!" 

Yes, a lot of smokers found 
themselves compa ring brands 

during that shortage. Result: 
More people are smoking Camels 
than ever before. But, no maHer 
bow great the demand: 

Jf' P c/()lr't tampPr 1vith Co mel tJual
ity . Onl) c lwicP t obtl rt'08, pn>i>Prl)· 
agpcf, ond fJIPnded inthPtime-lwnor
etl Camel tvCly, (ITf! u ted in Comelt. 

R. J . Reynold& Tobacco Co., Wlnaton·Salem, N.C. 

OUR 'T·ZONE' , 
•• 

T forTaste ... 
T for Throat ... 

That$ y~ proving ground for any 
cigarette. See tf Camels don't 

suit Y,Our'T·Zone'to a'T' 

According to a recent Nationwide survey: 

MORE DOCTORS SMOKE THAN ANY OTHER CIGARETTE 
Three nnrionally known independent research orgnnizntions asked 113,597 doccors-in every branch 
of m~dicine-ro nnmt: the cigareue chey smoked. M ore doctors 11umed Cumel tbt~, 1111)' other brand . 

• 


