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NO one had ever seen a gun like this three 

years ago. 

But when bombers took to the stratosphere, 
Army Ordnance engineers realized the need for 
a 120-millimeter gun, deadly to both air and 
ground targets at long ranges, and capable of 
a high rate of fire. So they worked it out with 
Fisher Body. 

:Practically every tool, jig and machine used in 
production was especially designed for it. But 
our special pride was the automatic loader and 
rammer- a Fisher contribution which can set 
the timer before the shell is shoved home. A 
lot of midnight oil was burned before these 
black mushrooms began to burst at 60,000 feet. 

The Army-Nat.y " E" flies above four Fi.sller B ody 
plan l.s for excellence rn arrcraft production and 
from two other.s for tank p roduction, while the Navy 
" E," with four stars, i.s jlown by .still another 
Fi$her Body plant for it.s naval ordna nce work. 

same Fisher Body craftsmanship that has turned 
out tanks, guns, bomber a ssemblies and other 
armament concentrated on this new puzzler
and came up with the right answers. 

Our fighting men rate the best fighting tools in 
the world. We intend, now as always, to help 
give them whatever they need, and the best we 
know how to build. 

Every Sunday Afternoon 
GENERAL MOTORS SYMPHONY OF THE AIR 

NBC Network 

Once more, we wer e grateful for the Fisher h~ 
skills and techniques that saw us through. The By .a.' .& BY 
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The tire that lights an electric bulb 

AN AIRPLANE in flight builds up 
.£1. a strong charge of static elec
tricity, which once meant danger 
of sparks and fire-also danger of 
shock to passengers and crew. 

The electricity would have passed 
harmlessly into the ground as soon 
as the plane's tires touched the 
earth if the rubber could conduct 
electricity. But rubber was an in
sulator; it prevented the electricity 
from leaving the plane. Could it be 
made into a conductor? 

B. F. Goodrich engineers believed 
it could. They had already helped 
develop special carbon blacks to 
resist heat. Experiments were made 
with new ones to conduct electric-
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ity. After many attempts, tires were 
built that can be placed in an elec
trical circuit and conduct the current 
into an electric bulb, as in the 
laboratory test shown above. And 
today, hundreds of airliners come 
to earth more safely on the new 
conductive tires. 

B. F. Goodrich improvements in 
tires apply to every type of tire 
America uses-tires for planes, pas
senger cars, trucks, farm machinery. 
For passenger cars B. F. Goodrich 
made and sold tires containing 
synthetic rubber back in 1940, the 
first ever sold to American car 
owners and the only ones sold be
fore the war. Their use by thousands 

of people made up a road test esti
mated at over 80 million miles. 
Some of the tires are still running 
today, many without even · being 
recapped. 

If you can buy tires today, and if 
you buy B. F. Goodrich, you get 
tires backed by three years' extra 
experience; by that 80,000,000-mile 
road test; backed also by dozens of 
developments and improvements 
in rubber and synthetic-rubber com
pounds. The B. F. Goodrich Co., 
Akron, Ohio. ~ 

B.E Goodrich 

Buy War Savings Bonds and Stamps regularly. 1 
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A Dog's Life You'll Cheer! 
.. th d "-and HOWL! Here are 

Now you can put on e og full of ags 
four different cartoon mJr:::~~~i~e-;:~~~;~~uddy i~ all 
a_ndl ladugbs for ypedou aunp in one bundle of hilarious pup! 
lttt. e ogs wrap ' 
Own a Puddy-one or more-NOW. . 

"CIRCUS CAPERS" 
Puddy sneaks under tent. 
Sees Fin with Apache dane· 
er. Thinks her abused! SC:Cits 
partner! What zany fun. 

~~ "DOWN IN THI DIIP" 
Puddy's pal encounters se~ 
monsters. Puddy pumps. 
Inflates diving sult. Pop! · · · 
p 11ddy's pal comes to sur-
face ... saved! 

.... .:. . ./. ! 1 
~'PUDDY PICKS A BONE" 

D 

,_, "DOG WANTED" 
Mary adopts Puddy who 
likes his fleas better than a 
. bath. It is furious fun wb~n 
Puddy's fteas return home. 

Puddy falls into a barrel and 1====:----~ 
is almost caught by the chef, 
but grabs some chacken~ and 
escapes. All ends bappaly • 

---- ORDrR 0 
.... Clllle FA•' 8mm. 16 mm • ........... 

Mil. c ....... 1.11. Cltoflett C=lt .......... liD 
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New Deluxe Castle films' C..talog d e
•cribing more than 12S thrilling home 
movies! H is toric War films! Sports! 
Thrills! Adventure! Travel! Fun Car· 
toons! Profusely illustrated! A th rill io 
itself. Send coupon now! 

PS-10 
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THERE is no field of business today which 
offers greater opportunities than Accounting. 
Changing conditions, new methods of manu
facturing and merchandising, the multiplica
tion of tax forms - all these have made 
Accountancy of utmost importance to manage
ment. Successful executives are fact and figure 
minded. They all listen to Accountants. 

Accountancy, C.P.A. Problems and Business 
Law is an excellent preparation for examina
tions leading to C.P.A. certificates. It is 
fa vored, too, by many executives who do 
not plan to become public accountants but 
who desire unusually thorough training in 
Accountancy. 

The Accounting Courses of International 
Correspondence Schools train men and women 
both in theory and in the realities of account
ing practice - making a rounded, complete 
education. That's why these Schools. of the 
Successful look forward confidentlv to the 

Other I. C. S. Accounting Courses are espe· 
cially tailored for those interested in elementary 
accounting, industrial and cost accounting, and 

• 

advancement of students who complete the 
course. 

For the person who has had elementary ac
counting experience, the I. C. S. Course in 

general business positions. 
The student who masters one 
of them may expect benefits 
in the near future as well as a 
worth-while position in the 
years to come. 

IHE COUPON BRINGS IHIS 

FREE BOOKUI • 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 
BUSINESS SCHOOLS DIVISION 

BOX 7693-K, SCRANTON 9, PENNA. 

Without cost or obligation, please send me booklet and full particulars about the 
marked X: 
0 Accountancy 
0 Acco un tan cy, wit h E lementary 

Accounting 
0 Account&n<'Y. C.P .A. Problema 

and B usiness La 'II' 
0 Accountancy, C.P .A. P roblems 

and Bu siness Law, with 
E lementary Accoun t inc 

0 Bookkeeping and Cost 
Accounting 

0 Cost Accoun t inc 
0 Fed eral T rut 
0 J unior Account ancy 
0 Advertising 
0 Advertiainc and Saleeman

ehi.p, Combined 

0 Ad,•ertisi n~t and Show-Card 
Lettering, Combined 

o:Ad,·ertisinc . Salesman ship 
an•l :::!how-Card Letterina: 

0 D irect-;\l ail Ad ,·er-tising 
0 Retail a n d Department 

!:Store Adver t ising 

0 Busin811 Management 
0 ForemanM!Jip 
0 .Managing Men at Work 

0 Commercial 
0 Accountant-~ecret&ri&l 
0 Bookkeeping a nd B u.sineee 

Forms 
0 Buainess CorrespOndence 

0 English a nd Dookkeepinc 
0 Stenographic~ecretarial 

0 Commercial Illustrating 
0 Car icaturing a nd Cartooniuc 
0 Commercial Art 
0 I ndustrial Designing 
0 M a gazine and Book 

Illustrating 
0 Newsp ap er lllustra tinc 

0 Good English 
0 French 
0 Spanish 

0 Inventions and Their 
Management 

course before which I have 

0 Salesmanship 
0 Petroleum Produete 

::!alesruaushi p 
0 Salt'slluLnHhiJ) nud ~alee 

l\1 auagemeu t 
0 Servi<'e Stu tion Salesmans hip 
0 Superservi~e ancl 

Salesmanship 

0 Show•Card Lettering 
0 Sign Lett.tlring 
0 Sign Lettering a nd Show-

Card Lettering, Combined 

0 Trame Management 
0 M otor-Traffic M anagement 
0 R ailroa d H.ate Clerk 'e 

.\ · al)te~ .................................................................................... • 4ue ...••• · .•..•••. II ome .4. ddress •.. .•••.•.•.•...•...•••••••••••... ...•...... .... ....•.....•... .. ..........•. .. 
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BAILEY BRIDGE. Enemy demoli
tions can't stop Allied troops equipped 
with this grown-up Erector set, whose 
interchangeable parts can be joined 
quickly to make a bridge of any type 
needed. Built on one side of the road 
gap, the span is pushed across as it 
grows. Story and pictures on page 94. 
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WARTIME OPPORTUNITIES 
for You in 

Accounting faces an un
usual situation during 
this w a r p er iod. The 
need and d emand for 
accountants-both be
ginners and experts-is 
increasing while the 

supply is diminishing. That spells opportunity for many 
-perhaps for you. 

The reason is simple. 
Government needs more accountants. Many new 

activities are enlarging old bureaus and creating new 
ones-military, supplies, taxes, priorities, social security, 
price regulation, more indeed than we can name here. 

Industry needs more accountants. New plants, en
larged plants, conversion to war production, more gov
ernment regulations and r eports, taxes, priorities, etc. 
-all call for more and better records. 

This need will persist and increase all during the 
war-it will open many, many fine jobs, fine both in 
responsibility and pay. Nor will it end sharply with 
peace-it will continue through the difficult post-war 
adjustment period. 

Yet many present accountants are going into the 
armed services. Their places and the calls for more 
accountants can only be filled by new men and women 
coming into accounting and coming quickly. 

Can You Grasp This Opportunity? 

That depends largely on you. 

The opportunity is open most directly to women and 
to men not called to service (although we know of our 
accounting students given specialized duty and rank
ing in the army and navy). · 

If you are ambitious, willing to work hard in prepara
tion and are at least average in mentality and education, 

this opportunity to serve a national need and profit 
personally is open to you. It will take real work but the 
rewards will be correspondingly good. 

We Can Help You 
Through our interesting, practical training-developed 
in 36 years of training accountants-you can learn 
accounting from the ground up or from any point 
where you now are in accounting. You need not lose an 
hour from your present work. The cost will be mod
erate and the payment terms easy. Free placement aid. 
And soon-surprisingly soon-you will be ready for the 
simpler positions and on your way up. 

Your first step is to investigate. Ask for our free 
48-page booklet, "Accountancy, the Profession That 
Pays." It tells of the opportunities and requirements in 
accounting and describes how you can prepare for 
them. It can be your starting point towards real sue· 
cess and income. Send the coupon-today. 

LASALLE EXTENSION UNIVERSITY 
A Correspondence Institution 

417 S. Dearborn Street, Dept. 1083-H, Chicago 5, Illinois 
If Accounting has special opportunity for me, I want to know 
about it. Please send me your free booklet and full details 
about how I can prepare for this field. 

Na1ne ___________ __________________ __ _____ ___ __ Age_ - - ---

P ] } .. resent osr/tOil _ _ _________ _________ -- ----- ---- __ ___ -- - --

Address ______ --- ____ ---- ____ __ ------------------------ -
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Camouflaged Communications Center of American Command Post during heavy fighting 

Front Line 

TELEPHONE lines are life. 
lines wherever our men nght. 
The lines lengthen with every 
mile of advance. 

short of telephones, switch
boards and other equipment 
needed to meet civilian 

• requtrements. 

Telephone Post 
Bell System manufacturing 
facilities have had to be de
voted almost exclusively to 
keeping the armed forces 
supplied with communica
tion and electronic equip
ment. As a result, we are 

We're sorry if you've had to 
wait for home telephone ser
vice. But you can be sure 
that every effort is being 
made to take care of your 
needs just as soon as the war 
allows. 

BELL TELEPHONE SYSTEM 

• Please give the • serv1ce men and women first chance at long Distance between 7 and 10 each night. 

6 Buy War Savings Bonds and Stamps regularly. POPULAR S CIENCE 
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No Money Wo .... ies fo.. Hi I • 
ACCIDENT, HEALTH and HOSPITAL INSURANCE hastens his 
return to work without the fear or burden of unpaid bills, 
debts or depleted savings. 

YOU, TOO, can apply to share the security he 
enjoys through membership in the largest and 
strongest company in its field, DIRECT -at cost 
-only a few cents a day. 

YOU GET $2,600 for any one accident if you are 
disabled for two years, at the rate of $107.14 
every 30 days while you are laid up ... whether 
your income is affected or not .•. half benefits 
for 26 weeks for partial disability ••. double 
amounts optional at twice the cost. Pays from 
the first day! 

$5,000 FOR LOSS of life or sight or limbs caused 
by accidental means! 

OR $1,300 FOR SICKNESS lasting 52 weeks after 
the first 10 days at the rate of $107.14 every 30 
days while confined. Half benefits for 26 weeks 
if disabled but not confined. 

UP TO $290 IN ADDITION for hospital room or 
a nurse in the home, surgery, X-ray, operating 
room, anaesthesia and laboratory fee ••• paid 

UTICA 

·---------· 

I 

• 

. ' 

direct to you along with the foregoing payments 
for lost time. 

NOT A LIMITED TYPE POLICY ••• This insurance 
covers you night and day, at home or on trips, 
at work or at play. No medical examination! 
No jokers or trick clauses. 

SEND NO MONEY NOWI If you qualify, as little 
as $2 pays until late next December, depending 
on the plan. Succeeding quarterly payments as 
low as $2.50 for accident protection only ••• 
moderately higher for health and hospital. 

YOU PAY ONLY your share of the relatively low 
cost of protecting preferred risks like yourself if 
you qualify for membership as a salesman, writer, 
teacher, lawyer, doctor, businessman, merchant, 
office clerk (many kinds of store clerks, too), 
draftsman, superintendent, accountant, engineer, 
technician, or one of most other .. white collar" 
groups. Age for joining-18 to 55. No age limit 
for continuing accident benefits. 

----------
MUTUAL ACCIDENT ASSOCIATION OF AMERICA ACCIDENT 

HEALTH 
HOSPITAL 

INSURANCE 

bi1w:t at Co.rt 

H. E. TREVVETT, Sec'y, UTICA 2, N.Y. Founded In 1883 

SEND, without obligation, your free " FACTS" booklet and an 
easy-to-complete application blank. No solicitor will call. 

My Name i s Afr . . . .. •...• .• .•............... . • • • • . . . • • •• •••••••••••••••• 

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

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

Age. . . . . . . . . . . Occupation . .... ........ . .. .... . .. .. . . . . . .. . ..... . . . . .. . 
( 18 t o 55) PS-2 @ 1944 CTMAA A 

OCTOBER, 1944 Buy War Savings Bonds and Stamps J'egularly. 
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Coming Next Month 

THE BATTLE AGAINST RUST is being won 
by new oil compounds that will save billions of 
dollars a year. Atomic exploration has resulted 
in oils that get underneath water or other mois
ture and protect metals from even the slight 
corrosion that will throw precision instruments 
off balance. Rustproofing as it is done today is 
the biggest anti-saboteur job that is being car
ried on. 

PITCHING FOR DEAR LIFE, the Yank 
soldier throws 54 cents' worth of cast metfll and 
explosive. On the receiving end it's mighty dis
couraging to J ap fighters, for the hand grenade 
spreads 40-odd metal fragments over a 90-foot 
radius when it goes off. This story is packed 
full of information about the hand-tossed bombs 
that GI's use with such deadly effect. 

SMALL BOATS ARE LIKE BEARS. They 
hibernate in winter. The process of getting the 
boat shipshape for snugging down during the 
off season in northern waters is made clear in 
this article by an experienced yachtsman. It 
tells how to make a winter cover, and solves 
such problems as moorings, ice protection, and 
shoring. 

MONEY SURE IS FASCINATING. Here's 
an article that presents an angle of the subject 
about which little is generally known-the 
identification of mutilated bills by skilled wom
en in the U. S. Treasury Department's Cur
rency Redemption Division. Really "filthy 
lucre" as well as charred and otherwise dam
aged currency passes through this department, 
and it's nothing short of marvelous how these 
women identify the remains. 

LESS FUEL, MORE HEAT, NO BOTHER. 
Working in collaboration with the coal industry, 
home-heating experts have developed postwar 
furnaces that promise more comfort at lower 
cost as well as automatic operation. In the 
next issue you may have a preview of the new 
"vest-pocket" furnaces that are based on new 
and revolutionary principles. Here is good news 
for the householder. 

DIZZY SP,EEDS, DEVASTATING BLASTS 
make American low-altitude bombing a menace 
to our enemies. Read the how and why of our 
terrific flying catapults and learn the technique 
of the pilots who man them. Here is inside 
stuff about a job that is as effective as it is 
picturesque and dangerous. 

Ivy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 
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ElECTRICAL SCHOOLS 
Electrical Draf•;ft_ n 
Electrical Ercm-- . ..-ower ~o~ 
El tri. U ·u . eennc ElectriCl&n 

eo . o tl tlee Practical Tel h 
Practical Electrician Telecraph EZ:O:e~ 

True for 53 years: 

TODAY'S I.C.S. STUDENT 

IS TOMORROW'S LEADER! 

-and never truer than today 

• The Future belongs 

to the Trained Men! 

ACT NOW TO 
JOIN THEM 

OCTOBER, 19H 

MECHANICAL SCHOOLS 
Aeronautical E · • 
~lane Dralti~eer a. Junior 
Fli&h t EnciJleer· • 
f!«:t T~tme~t of MeuJ;oundey Work 

uatrial Enllnee"
Inven.tinc and Paten . 
Maoh1ne Sbop Praoti tiDe 
Mec~cal Draftinc oe 
Meohllnlcal Encin . 
Mold.Loft Work llllrmc 
PatternrnaJdnc 
Readin Sb-t .. ~Shop Blueprint. 

- ..... etal Draf•;ft_ 
Sheet Metal W k--
Shipfittinc or er Ship Draltinc 
Steel ,.,. "• w: L Shop Practice 
n r ••.uu or&erw T--• ne.· 
w:it1her Obef!rvinc UUIICDinc 

.na. Gaa and Electric 

RADIO SCHOOLS . 
. Radio QperatlDC 

Bl.ectTODlOII al n • ..a:A o.-.:.in• 
B,adio. Qener ........., .,.,. ·-

. RAILROAD SCHOOL 
Air Brake C I 
Locomotive Encinee~r !lll&:>ector 
~motive Fireman 
Rai~road Rate Clerk 

oad .Reotion Foreman 

MARINE AND 
STEAM ENGINEERING SCHOOLS 
Boilermakina: 
CombUBtion 

Encineering 
En&ine Running 
Marine Encinee 

Navia:ation 
Petroleum 

Refinina: Plant 
Steam Electric 
S team Encinas 

• 

TEXTILE sCHOOL . . 
Textile DOS' &J'.!DC 

Cotton Mfa:. . woolen Mf&o 
RaYon W eavtDIE 

~----------------------, 

I
I Thousands of America's business and industrial leaders I 

began their climb to success by mailing this coupon! I ' 
I Special Tuition Rates forM embers of the Armed Forces. 1 
I INTERNATIONAL CORRESPONDENCE SCHOOLS II 

BOX 7692·K. SCRANTON 9, PENNA. 
I Please send me complete Information on the following subfects: I 
I I 
I (Write above the eubject In which you are Interested.) 1 
I N ... e I I ,, I 
I Ho•e Addre.. I 

Cit1 State 1 
~~b I 
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Nat ional Radio ·:·\ .. 
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Ins titute . 
-

Men I Trained at Home 
Get Jobs Like These 

Com m unication s 
S ta tion Operator 
" Am with t he Civil 
Aeronautics Ad· 
ministrati on a s 
Aircraft communi
cator at the Shreve
port Airways Com· 
mu n lcatlon sta
tion. Have a life· 
time position with 

retirement."
JESSE N. ROBERTS, Box 
1076, Shreveport, La. 

$200 a Mo nth 
In o wn Busin es s 
"For several years 
I have been in busi· 
n ess for mysc If 
makinl':'aroundS200 
a month. Business 
has steadily in
creased. I have 
N .R .I. to thank 
f or my sto.rt in 

t his field."-ARLIE J . F'ROE· 
NER . 300 West Texas Avenue, 
Goose Creek, Texas. 

$5 to $lOa Week 
In Spare Tim e 
"I am engaged in 
spare t :n1e Radio 
work. I average 
from S5 to SIO a 
week. I often 
wished that l had 
enrolled sooner 
because all this 
extra -~~E~fl)i~~'i 

comes h~~d~~ i;·, ;·r ;T~~~~~ K . DuBREE, 

. ' 

Chief Operator 
Broadcas ting 

s tation 
''Befor e I com
pleted your les· 
sons, I obtained 
my ltadlo Broad
east Operator's 
license and Imme
diately Joined Sta
t ton WMPC where 

am now Chief Operator."
HOLLIS F'. HAYES , 327 Mad!· 
son St., Lapeer, Michigan, 

Salary I nc:reas ed 
$ 1 ,800 Year in 

Radio 
"I have been r egu
larly employed Jn 
Radio since my 
graduation. Am 
Chief Engineer of 
WOOD. My salary 
ha s i ncreased 
$1,800 per year 

since enter lng."-JULI US C. 
VESSELS. Station WOOD, 
Chattanooga, T enn. 

Radio Service 
Ma nage r 

o f 4 s tores 
> " I was working 

In a g'arage when 
I enrolled with 
N.R.I. I am now 
Radio Service 
Manager for M .... 
Furniture Co. f or 
their 4 stor es ."

J AME S E. R YA N'. 119 Pebble 
Court, Fall River, Mass. 

:I. • 

MEASURING 
ME~T (bel oW) 
early in Course. 
.Practical Ra11o ·.: 

I 

t· 
I 
I 

..,...,.~·nuency Modulation -.~nd·;·J~.-~ 
~n be-,-pt1r>roo1;:ea.;:-~WJ:leiJL.·:~' Television startsAt s 

l. B~oad~ting Station~;~ Aviation 
I :Loudsp~kiP· ·Syst ems, Radio Manufact . an,_ 
I good jobs ·_no~ ,,t _? ~ualified . ~~dio · ~1en-a~d . Il}<li ~.-!!;,., 
1 thea.e fields have ·~ b''l.g backlog 'of bUs iness t hat 
~ ing up during -the war, p lt.ts opportunities 
: . into'' new' fields opene d by wa#ime . 
~ rna~ never again . see ,a. t ime · wh~n ·: ~t will 
0 get a start in 'Radio ! ' ; ~ • .. • I, 

:;. < . ,. .. ... ., 

~ :.L· &'· ... ,·~a· . .. -~ .,~t'"'-'·,. 
*··~··~- .. ·, ·. r&K.nJ s.: ,. . :· . ~-·-· .. . .. ·~. ·~·- ·-:f~~-· ·-~:. 't- .. .,_ . 

·' · Qy the- ti~~ 

make EX'rRA money. V.c~ .. 
uumtubemultimeter,mea.S
ures A~C., .D.C. and-R .P. 
volts, D,C. currents, re.stst.. ., 
ance. r eceiver output. 

cbhd.uct~d 60, 
Experiments wi'"'' 
dio. Patf' ( sup 
have mci d e' hu 

-: ·, ' . . . . r 
' . • 

of measul;-ernents 
a d iu s t tn ~'-"1) t~ ' · "' . ....... ~. 
have vablabfe -~P 
rltAl :l cl-(tiij~:~ ex 

· e-n;ce,· f'ot:- :1~·-f!Jtt:~~ 
'EP~:Jtl ~ ?ti · 

. . 
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· Many Beginners Soon Make $5, $10 
a week EXTRA in Spare Time 

The day you enroll for my Course I start sending you 
EXTRA MONEY JOB SHEETS that help show how to 
make EXTRA money fixing Radios in spare time while 
stilt' learning. I send you SIX big kits of Radio parts as 
part of my Course. You LEARN Radio fundamentals 
from niy illustrated, easy-to-grasp lessons-PRACTICE 
what you learn by building real Radio Circuits-and 
USE y.our knowledge to make EXTRA money! 

My Course · Includes training In · 

TELEVISION • ELECT·RONICS· 
FREQUENCY MODULATION · 

Find Out What N. R.I. Can Do For YOU 
MAIL THE COUPON for your FREE copy of my 64· 

page book. It's packed with facts-things you never 
knew about opportunities in Broadcasting, Radio Servic
ing, Aviation Radio, other Radio fields. Read the de
tails about my Course-"50-50 Training Method"-6 Ex
perimental Kits-EXTRA MONEY JOB SHEETS. See 
the fascinating jobs Radio offers and how you can train 
at home. Read many letters from men I trained telling 
what they are doing, earning. No obligation. Just MAIL 
COUPON in an envelope or t>asted on a penny postal! 
J. E. SMITH, President, Dept. 4KP3, National Radio 
Institute. Washin.don 9. D. C. 

Broadcasting Stations 
employ N.R.I. trained 
Radio Technicians as 
operators, installation, 
maintenance men and 
in other capacities and 
pay well. 

Set Servicing pays many 
N.R .I . trained Radio Tech
nicians well. Others hold 
their regUlar jobs and make 
$5 to $10 EXTRA a we-ek fix
ing Radios in spare time. 

OUR 30TH YEAR Of 
TRAINING MEN FOR 
SUCCESS IN RADIO 

' 

J. E. SMITH, President, Dept. 4KP3 
National Radio Institute, Washington 9, D. C. 

• 

.·~ ;: ... . 
. ». ~«: .... : . 

. . ? . .. · ~ 

. : .. 1!1·::,: .. ,. '/:. . . . .. . . 
• • ••• 0 .. 

• • :t •. $:' •• •• ,1• 

D ear Mr. Smith: Please mail me FREE, without obligation, your 
64-page book, "Win Rich Rewards in Radio," which points out 
Radio's opportunities and tells how you train men at home to be 
Radio Technicians and Operators. (No salesman will call. Please 
w rite or print plainly.) 

~~~ ..••••..•..•.•........ .. 

Name ........................................................ " ••••.... _ .................................................. . 

• 
1 

I • I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

City ...................................................................... State....................................... 1 
-, . 
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+tE12~'S -HOW IT~ l>ONE! 

ANYONE WHO HAS 
LEARNED TO WRITE 
can learn to draw! This 
helpful book removes 
the mysticism that has 
surrounded art. By re
ducing the elements of 
drawing to its simple 
steps, it teaches THE 
BEGINNER to draw, 
and then to advance into more diffi
cult subjects. 

The illustrations show the 9 
BRANCHES OF PRACTICAL ART 
which this book covers. No previ
ous know ledge on your part is ex
pected. Within a few days you will 
be drawing with an ease and en
joyment you never thought possible. 
For the professional artist, it is a 
REFERENCE BOOK and veritable 
mine of informa
tion. 

TfJDRAW 
A COMPLETE SELF-INSTRUCTION 

COURSE AND REFERENCE BOOK 

with over 1000 "How-to-do-it" 
• 

SKETCHES and 

DRAWINGS 

stroke on paper to 
selling the fin
ished art. · In
cludes specific in
struction on: Still 
Life, Anatomy, 
Human Figure, 
Faces , Portraits, 
Cartooning, Ad

vertising, Lettering, Commer
cial Art,.. Illustrations, etc. 
Teaches you to draw: Hands, 

feet, heads , bodies , ears, noses, 
mouths, eyes;-how to express: 
Laughter, anger, terror, grief, etc.;
how to attain: Balance, composit_ion, 
symmetry, shading, action, move
ment. Also how to letter with 37 
COMPLETE ALPHABETS. And 
how to draw cartoons, caricatures and 
comic drawings. Includes glossary, etc. 

To make it generally available, we 
have set the special price of $1. H 

not delighted, money back. 
~ferely mail the coupon. 

This book guides 
you from the first 

ONlY ..... .. 
-··••••• I 

•••• )l~6 I 
. ••••• 0 oept. ... ..... - £RPua.c. NY . 

r••• CK£R&OCK NeW Yor\r. 6, . orawt" \f tt 
' l(tU Greenwich st.. f " It's Fun to thiS new easY 

FOR \ 12~ush me \Ia ;~~Y l~a~nlnO Jo i:r~n't cost me a 
THE \ isn' t ~ctU:,a/ return It an 

• waY. nY 1 ayment. 00 p\us 38c 
COMPLETE • single pen Sl oo in tu\ P postman $1. 
COURSE ' 0 \ enc\oseo o'. \ ' II paY Y order tees. 

~ 0 send c. o~taoe and mone .... .. . • c.o .D. P .................... . 

5 DAYS 
FREE TRIAL 

. . ................ . . . . . . 
• . .... 0..... .. ..... . . . . . . . . . . . . . ....... . 
• Name........ . ............. . . . . . . . . . . 

• 

• •• 0 •• . . . . . . . . . . . . . . . . 
1 Address ............. .. . 
• 

state ................... . 
······ ..... 
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HOW do YOU look stripped- in locker-room or 
gym? Skinny, scrawny, sparrow-chested, self-con

scious, HALF ALIVE? 

How do you feel when people notice your physique? Can 
you stand their gaze? If you're not satisfied with your p resent 
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 I 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 11 Can Do 
How? Dynamic Tension! That's the secret 

that changed me from a fiat -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 tireless endurance. I can 
do the same for you. Let me PROVE it! 

"Dynamic Tension" is a PRACTICAL and NATURAL 
method. You use no tiring apparatus, no muscle-straining 
gadgets. My method is actually FUN! In only 15 minutes 
a day, you will actually see your muscles increase into 
powerful bulges of brawn and strength. You'll enjoy new 
stamina, a glad-to-be-alive feeling. Before you know 
it, you'll have a rugged, handsome body, a rough-and
ready ambition surging out of you that the world can' t 
lick! I'll show you how it really feels to LIVE ! 

SEND FOR FREE BOOK 

An un t ouched 
photo of Charles 
Atlas. twice win
ner and holder of 
the title, "The 
World' s Mos t 
PerfectlY Devel
oped Man." 

r 
I CHARLES ATLAS, Dept. 1 K, 

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

I 

I 

I want tho p r oof that your system of "D!Inooai • 
T e11•ion" will help make a New M an o f me-g ive me 
n healthy, husky body and b ig muscle devel opment. 
Send me your free book. • 'Everlasting Hea lth an d 
S trength.' • 

N nme ........•........•.....•..•..•..•.••• 
(Please print or writ e p l ainly) 

A ddress •.•..•.. • .. . .... .•.....•. . ..••. •••• 

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

I 
I 
I 
I 
I 
I 

All I ask is that you mail the coupon NOW 
lor my illustrated FREE book, "Everlasting 
Health and Strength." [t shows actual photos 
of pupils I've changed from weaklings into re
markable specimens of manhood. If you want a 
body that men respect and women admire, then 
get this coupon into the mails as fast a s you 
can. Address me personally. CHARLES ATLAS. 
Dept. lK, 115 E . 23rd St., New York 10, N. Y. 

~ -- - 0• Cht'C:k here If u nrter 16 f or Bookle t A-• .J 
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P.RAYBERR ADI TRAIN I 
-LT E C H N I CAL 

-;- KNOWLEDGE 
J'("'h 

SKILLED 
• 

l /' HANDS 

I 

.r> • , 
_..,..,. 
~~ ·. ' 

' ~- •' 

. l ~-- liiJiaa;~ ~ ~-
~~~~- "-

HERE'S THE 0 E PRACTICAL 
BIG EARN.INGS AHEAD I RADIO-ELE 

AY TO TRAIN FOR 
ICS & TELEVI.SI 

JUST 0 UT! FREE! 
••How to Read Radio Diagrams and Symbols" 

. . a valuable new book which 
explains in simple English how 
to read and understand any 
Radio Set Diagram. Provides 
the quick key to analyzing any 
Radio circuit. Includes trans
lations of all Radio symbols. 
Send for this FREE book now 
and along with it I will send 
you another big FREE book 
describing my Radio-Elec
tronic training. 

SPRAYBERRY ACADEMY OF RADIO 
F. L. Sprayberry, President 

• • • • • • : Box 500Z K, Pueblo, Colorado. 
: Please rush my FREE ropies or " How to )lAKE MONEY in 
: RADIO, ELECTRONICS and TELEVISION." and " How to 
: R EAD RADIO DIAGR.UI S and l:lYMBOLS." 
• • • 

• • • • • • • • • • • • • • • • • : X arne................................................................................ Age.................... • • • • • 
• • • 
: .. .\ddrcss .......................................................................................................... • • • • • • • 
: Ci ty .. ,............................................... ... ...... ............ ...... ...... . State ................ : 

The offer I make you h ere is the opportunity of a life
time. It' s your big chance to get ready for a wonderful 
future in the swiftly expa nding field of Radio-Electron
ics INCLUDING Radio, Television, Frequency Modula
tion and Industrial Electronics. Be wise! NOW'S the 
time to start. No previous experience is necessary. 
The Sprayberry Course starts right at the beginning of 
Radio. You can't get lost. It gets the various sub
jects across in such a clear, simple way that you un
derstand and remember. 

I'll Show You a New, Fast Way to Test 
Radio Sets Without Mfg. Equipment 

The very same Ra dio Parts I supply with your course 
for gaining pre-experience in Radio Repair work m ay 
be adapted through an exclusive Sprayberry wiring pro
cedure to serve for complete, fast, accurate Radio Re
ceiver trouble-shooting. Thus under Sprayberry m ethods 
you do not have one cent of outlay for ma nufactured 
Test Equipment which is not only expensive but scarce. 

Prepares You for a Business of Your Own 
or Good Radio Jobs ••• Civilian or Military • 
My training will give you the broad, fundamental prin
ciples so necessary as a background no matter which 
branch of Radio you wish to specialize in. I make it 
easy for you to learn Radio Set Repair and I nstallation 
Work. I teach you how to install and r epair Electronic 
Equipment. If you enter the Army, Navy or Marines, 
my tra ining will help you win h igher rating and b etter 
pay. • (l\lail in plain envelope or past~ on p~nny postcard) : . .,,. ____________________________________________________ ___ 

·······························································~-
14 Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 
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NOW Is the Time to 
PATENT and SELL Your Invention 
Now, more than ever before, is the right time to patent your in
vention. Why ? Because manufacturers everywhere presently en
gaged in war production are looking ahead to the future by buying 
up patent rights n ow, so they will have new and attractive items 
to make and sell for civilian consumption as soon as the war is 
over. This is what happened during and after the last war. Hence, 
the smart thing for you to do is to look ahead to the future too. 
Protect your invention and yourself by applying for a patent now. 

Patent Guide Shows What To Do 
Our "Patent Guide for the Inventor" answers many important 
questions concerning Patents that inventors constantly ask. It tells 
what facts, details, drawings, sketches, etc. are necessary to apply 
for a Patent; bow to protect your invention through dated and wit
nessed disclosure; how to do this AT ONCE to safeguard your 
rights ; how Patent Office Records can be checked to determine 
whether the invention is probably patentable before filing fees need 
be paid; discusses costs involved and a practical way these can be 
paid as the application progresses. It tells how some inventors se
cured financial backing; how many simple inventions have proved 
la11te commercial successes ; how Patents covering improvements 
a lso can be profitably utilized and marketed ; tells countless other 
facts of interest, 

Why You Need Expert Assi.stance 
The Patent Laws were enacted for .your benefit-to give you protec.
tion for the features of your invention which are Patentable. But 
these features must be legally a nd concisely set forth in the form of 
"claims." This phase of the procedure is so complex that the Patent 
Office advises the Inventor to engage a c.ompetent Registered Patent 
Attorney. We maintain a large staff-carefully trained registered 
patent attorneys--expert draftsmen--experienced searchers-to 
serve you. We have been serving inventors for more than 20 years. 

Take First Step Now 

• 

) • 

With the Patent Guide you will receive also Free a "Record 
of Invention" form which will enable you at once to 
establish t he date of your invention, before you file your 
Patent application. This step costs you nothing yet may be 
vital to your success. Remember-in Patent Matters, AC
TION is IMPORTANT. Delay can be costly. Mail the cou
pon in an envelope, or paste it on a penny postcard NOW. ' CLARENCE A. O'BRIEN & HARVEY B. JACOBSON I 

1 Reristered P1teat Attomeys llefore the United States Patent Olce 1 
CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 

"Worthy of your Trust" 

Recistered Patent Attorneys 

42-K Adams Building 

Washington 4 , 0. C. 

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

Inventor" and your specially prepared "Record of I 
I Invention" form FREE. This request does not f 
1 obligate me. 1 

I Name ···-··- I 
I I 
I Address ------------------- I 
I I I City,______ • ------- State,_ ___ I 
'--- -· (Please write or orint pla inly. I -----· 

OCTOBER, 1944 Buy War Savings Bonds and Stamps regularly. 15 



Unseen Worlds I 
At tUtlt Command • 

Possibly there are universes beyond this one to 
be realized. Perhaps within the nucleus of each 
atom is the energy of a thousand dynamos
awaiting man's command. But for all of this 
outward conquest, are you still at the mercy of 
mysterious i11.dwelling forces? No man is a mas
ter who has not explored self-to whom the 
worlds of inspiration, mental creating, and intui
tion remain dark continents of the mind. Would 
you like to shatter the illusions of time and space 
-knowwhat is real and what are the oppressing 
limitations in life? Would you like to know the 
true purpose of your conscious existence-and 
experience the Cosmic forces which influences it? 

ACCEPT THIS ?~tee BOOK 
Now is the time to discard obsolete, traditional 
thought. We are on the horizion of a new era. Learn 
how nature was intended to obey your commands. 
Write the Rosicrucians, a world-wide fraternity (not a 
religion), for their fascinating free boo~ nThe Mastery 
of Life." It will throw new and searching light upon 
you and your universe. 

Address SCRIBE: V.G.M. 

T H E R 0 5 I c R u c IAN 5 (A. M. o. R. C.) 

-----SAN JOSE, CALIFORNIA, U.S. A. -----• 
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ROTEC·T and SELL 
YOUR I VE 0 

MODERN B USINESS WANTS I~""VENTIONS 
Practical and novel inventions a re in big demand today. 
The opportunity for quick money is enticing. Sales 
sources are many if your invention has merit. But, be 
sure-before you place your device in strange hands
that it is fully protected. A United States Patent gives 
you this protection . The first step toward inventive suc
cess-always is-and always has been, the application 
for a U. 8 . P atent. There is no other way to protect your 
invention in acco1·dance with the laws of this country. 

lUAKE THIS RECORD NOW If you have an in
vention, and wish to secure it for the future, act at once. Ha,·n 
it dated n ow and recorded in our office. W e will send you 
this FREE Invention Record Form for the purpose. Fill out 
the Invention Record Form fully describing the nature of 
your invention. Make a sketch of its main features. Mail it 
to us and we will record the date it was received in our 
office. The earlier the date the better your chance of com 
bating rival inventors who may lay claim to your 
i<.lea later. D on't delay a single minute in taking 
this important step. Y our whole /ttture may depend 
11pon it. Mail the coupon for our FREE Invention 
Record Blank and New FREE Book today! 

HOW WE SERVE YOU AS REGIS
TERED PATENT ATTORNEYS 
The U. S. Patent Office strongly recommends-unless 
the inventor Is famUiar with such matters-that he 
employ the services of a Registered Patent Attorney 
In the preparation of his P atent Application. 
We are R egistered Patent Attorneys fully quali-
fied to represent you at the P atent O.ffice. We 

NOW! 

PATENT ATTORNEYS 

have had long experience in studying hundreds 
of types of Inventions. This gives us the ability 
to judge your Invention and to describe it ac
curately and convincingly In technical language. 
It ~lves us the perception to center arguments 
11pon those details of your Invention which, in 
our jud1m1ent, will be 1ooked upon most favor
ably br the Patent Office Examiner. 

1422 Albee Building, Washington S, D. C. 
Mall the coupon today for our new FREE Book , 
''How to Protect. Finance and Sell Your Inven
tion." and our FREE Invention Record Form
maybe this step will pave the way to future 
security for you and your famlly. Act Today! 

Send me your new FREE book, "How to Protect, Fina nce and Sell 
Your lnventlon"-and "Invention Record" form at once. I unde r• 
atand that thla requeat doea not obllcate me. 

~lc~IORROW & BER~I"~::X 

Patent Attorneys 

1422 Albee Bldg., Wash. 5, D. C. 

OCTOBER, 19.U 

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

ADDRESS --- --------------- ----- ------------ -- ----· 

CITY----- ----- ---- --------------STATE-- --- --- -- --
(Write or print name clearly) 
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To People 
Who want to write 

but can't get started 
Do you have that constant urge to write but 
the fear that a beginner hasn't a chance? Then 
listen to what the editor of Liberty said on 
this subject : 
"There is more room for newcomers in the writing field today 
than ever before. Some of the greatest of writing men and 
women have passed from the scene in recent years. Who will 
take their places? Who will be the new Robert W . Chambers, 
Edgar Wallace, Rudyard Kipling? Fame, riches and the hap
piness of achievement awaitthe new men and women of power. " 

BUS DRIVER SELLS 
8 STORIES 

"Since reporting the sale of my 
first attempt at a magazine arti
cle, I have sold three others. Also 
four feature stories were accept
ed by the local newspaper. The 
credit is all yours. When you con
sider that I'm a driver for the lo
cal bus company, you can readily 
see my time is well taken up."
Herman R. Bach, Box 113, Pacific 
Grove, Cal. 

Writing Aptitude Test- FREE! 

T HE Newspaper Institute of America offers 
a free Writing Aptitude Test. Its object is to 

discover new recruits for the army of men and 
women who add to their income by fiction and 
article writing. The Writing Aptitude Test is a 
simple but expert analysis of your latent ability, 
your powers of imagination, logic, etc. Not all 
applicants pass this test. Those who do are 
qualified to take the famous N.I.A. course based 
on the practical training given by big metro
politan dailies. 
This is the New York Copy Desk Method which 
teaches you to write by writing. You develop 
your individual style instead of trying to copy 
that of others. You "cover" actual assignments 
such as .metropolitan reporters get. Although 
you work at home, on your own time, you are 
constantly guided by experi
enced writers. It is really fasci
nating work. Each week you 
see new progress. In a matter 
of months you can acquire the cov
eted "professional" touch. Then 
you're ready for market with greatly 
improved chances of making sales. 
But the first step is to take the 
Writing Aptitude Test. It requires 
but a few minutes and costs noth
ing. So mail the coupon now. Make 
the first move towards the most en
joyable and profitable occupation
writing for publication! Newspaper 
Institute of America. One Park Ave
nue, New York 16, N. Y. (Founded 
1925) 

NOTICE TO 
CANADIANS 

Newspaper I nsti
tute's operations 
in Canada have 
been approved by 
the F orei an Ex. 
chana e Control 
Board, and to 
facilitate all 
financial transac
tions, a special 
perm It has been 
assigned to their 
account with The 
Canadian Bank 

· of Commerce, 
Montreal. 

·-----------------------Newspaper Institute of America 
One Park Ave., New York 16, N. Y. 

Send me, without cost or obligation, your 
Writing Aptitude T est and further information 

about writing for profit as promised in Popular Sci
ence, October. 

g~~~ l ................. ...................... ........................................................ . 
Add.re.ss ..................................... .......................... ............................ . 
(All correspondence confidential. No salesman will call on you. ) 34-P-664 

Copyr.ight 1941! Newspaper Institute of America 

TRAIN NOW FOR POST-WAR 
A real opportunity for good income awaits t hose men 
who prepare NOW for an interesting and successful 
career in Ai r Conditioning and Refrigeration. Thousands 
of Mechanlcal Uni ts need servicing right NOW; addi
tional NEW equipment must be installed and serviced 
after the War. 

Enter This Field For Good Earnings 
Start now and learn in your spare time. G et set !or 
bigger income possibilities. H ere is a Balanced plan of 
practical training that offers you home-st udy instruction 
and actual shop-work experience. Since 1927. U.E.I. 
has been training thousands of ambitious men to get 
better pay in this interesting. important. pleasant work. 
You. too. can get this 'Know How" that can lead to 
the golden opportunities that await you after the War. 
This Balanced Instruction will not interfere with your 
present work. Wri te for FREE complete deta1ls T ODAY. 

UTILITIES ENGINEERING INSTITUTE 
Dept. 3104, 1314 W. Belden Ave., Chicago ( 14) , Ill. 

ure. Why a 
Write for our new .. ~" 
suitable for shaded 

In Buri·nes• 
Since l895 

IN 90 DAYS 
A'l' BOMB 

• ' 

Mo.ney~Makinc Career Open 
to Men and Women, ~8 to SO 
Hundreds of men and women between 18 and 50 make $10 to $20 in 
a single day giving scientific Swedish 1\Iassage and Hydro-Therapy 
treatments. There is big demand from doctors. hospitals. sana
toriums and clubs. Graduates earn large full time incomes from 
these or in private v ractlce in their own oftlces. Others make good 
money from home gh·en in spare time. Learn this in-
teresting, m in your own home, through our 

s_~~~~Yk.~c~o~u~~rse. Same instructors as in our 
nationally resident school. You can win 
independence and prepare for future secur ity 
by qualifying for your D iploma. Course can 
be completed in 3 to 4 months. 1\ia.ny earn 
while they learn. B egin your training at once. Charts 
Anatomy Charts & Booklet FREE 
Enroll now and we will include, 'at no extra cost, 
many needed supplies. Fit yourself to help meet 
growing demand for massage now and after tho 
war. Send the coupon at once for complete details, 
Anatomy Charts and 32-Paae Illustrated Booklet, 
FREE, postpaid. - -----JHE COLLEGE OF SWEDISH MASSAGE 

Dept. 770, 100 East ()hio St., Chicago II, Illinois 
P lease send me FREE and postpaid, Anatomy Charts, 32-page 

Booklet and complete details on Home Training. 

Name .............................. , .................................................................................. u ........ . . ... .. 

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

City-············· ............................................. .......................... State ........................ ................. . 

18 Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 
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RLD YO ' • 
AT THE drafting board you can design a .rewarding future for yourself. No 
one else can do this for you-aqd the time to start on it is now. When the 
post-war time of great opportunities arrives, it isn't going to wait for any 
one to catch up. 

The man who is drafting ships, planes, tanks and guns today is the man 
who will be drafting tomorrow's aircraft units, automobiles, buildings, air
conditioning systems. With the knowledge he is acquiring now, he is draw
ing up his personal world within the great new world. 

The greater the opportunities, the fewer the places for the untrained. 
The International Correspondence Schools make training in drafting-and 
400 other technical and business subjects-open to all. In or out of the 
Armed Forces, no matter where or how you're situated, famous I. C. S. 
Courses are available for spare-time study at low cost. 

In drafting, there's an I. C. S. Course especially designed for you whether 
you're a beginner ambitious to qualify as a draftsman or a draftsman who 
wants to become a designer and to keep on moving up from there. It's worthy 
of note that nearly every "big name" American in engineering and produc
tion acquired experience at the drafting board. And that many of them 
started by mailing the coupon you're now looking at. · 

BOX 7694.JC, SCRANTON 9, PENNA. 
Without cost or obligation, please send me booklet and full particulars about the course before which have marked X: 
0 Airplane Drafting 
0 Architectural Drafting 
0 Electrical Drafting 
0 Mechanical Drafting 
0 Sheet Metal Drafting 
0 Shtp Drafting 
0 Structural Drafting 

Air Conditioning •nd 
Plumbing Schoola 

0 Air Conditioning 
0 Heatinc 0 ·Plumbiq 
0 Refriceration 
0 Steam Fittinc 

Chemlnry Schoola 
0 Chemical Encineerinc 
0 Chemistry, Analytical 
0 Chemistry, Industrial 
0 Chern., Mfa:. Iron & Steel 
0 Plastics 
0 Pulp and Paper Makinc 

Civil, Arohltectur•l •nd 
Stru~ul'81 EnglnHrlng 
School• 

0 Architecture 
0 Brida:e and Bide. Foreman 
0 Bridce Encineeriuc 

0 Building Estimating 
0 Civil Engineerinc 
0 Contractinc and Buildinc 
0 Hichway Engiueerinc 
0 Lumber Dealer 
0 Sanitary Encineeriuc 
0 Surve~ and Mappiq 

Electrlc.l School1 
0 Electrical Encineerinc 
0 Power House Electriciau 
0 Practical E lectrician 
0 Practical Telephony 
0 Telecraph Encineerinc 

lntern•l Combunlon 
Engin .. School 

0 Auto Technician 
0 Aviation 0 Dieaei-Electrio 
0 Diesel Encinea 
0 Gas Encinea 

Mech•nlc.l School1 
0 Aeronautical Encineerinc 
0 Flicht Encineer 
0 Foundry Work 
0 Heat Treatment of Metal. 
0 Industrial Design 
0 Mechanical Encineeriuc 
0 Mold-Loft Work 
0 Pattermnalrinc 

0 Readinc Shop Blueprint. 
0 Sheet Metal Worker 
0 Ship Fittina 
0 Shop Practice 
O'Steel Mill Workera 
0 Tool Deaicninc 
0 Weldinc, Gas and Electrio 

R•dlo School 
0 Electronics 
0 Radio, General 
0 Radio Operating 
0 Radio Servicing 

R•llro~~d Sch-1 
0 Air Brake 0 Car IMpector 
0 Locomotive Encineer 
0 Locomotive Fireman 
0 Railroad Section Foreman 

StNm EnglnHI'Ing 
Sch-la 

0 Boilermakinc 
0 Combustion Encineerinc 
0 Encine Runninc 
0 Marine Ena:inee 
0 Steam Electric 
0 Steam Encinea 

Textile Sch-1 
0 Cotton Manufacturinc 
0 Rayon Weavinc 

0 Textile Deeicninc 
0 Woolen Manufacturinc 

Bulin- •nd Ac.domlo Soh-·· 0 Accountinc 0 Advertiainc 
0 Arithmetic 0 Bookkeepinc 
0 Bu.ein- Correspondence 
0 DuBin- Manacement 
0 Certified Public Accountinc 
0 City Letter Carrier 
0 College Preparatory 
0 Comme.rcial 
0 Cost Accountina 
0 Federal Tax 
0 Fi.rst Year Collece 
0 Foremanship 
0 High School 
0 Higher Mathematioe 
0 lliUBtratinc 
0 Motor Traffic 
0 Poet Office Clerk 
0 Railway Postal Clerk 
0 SaleamaDJihip 
0 Secretarial 0 Stenocraphy 
0 Traffic Management 

ungu•o• Sch-1 
0 Spanish 0 Fren.ch 
0 Good Encliab 

}lame .•...•••..••...•.••• ..•.....•.•....••••...••..•.••..•••...••••••••••. .•.•..•.••••••. Aoe ...••••.••• Ho1no Addres1 ••....•••...••••••••••.••••••••••••••••....•...••.••••••••.•.••.....••...• 
Jrorkirrg 

Citt •••••.••............... ............................ 8ta.te .••••••.••..•.••••••••••••. Pre8ent Po1itim. •.•...••...................•.•.••••••...•.•••• •.•• f/()urs ....••.......•..••••••••••••. 
Canodian rnidents srnd <'1111Jl&n to Internlltiona' Corre~undence Bc11ool• Canadian, Ltd.., Morttrea,, Oanatlo. 

Briti8A ruident1 rend. eot£pon to I. 0. B •• 71 K'nQIIDO.I/, London, W. C. !, England. 
SPECIAL TUITION RATES FOR MEMBERS OF THE ARMED FORCES 

OC'i'OBE R, 194.~ Buy War Savings Bonds and Stamps regularly. 19 
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Know Electricity as Experts 
Know it-and Get an Ezpert's Payl 
What abou t your future? Who Ia aafe today? Surely not the man who 
Ia contented t o stand atll ll Know your job thoroughly-prepare your· 
aelf for jobs ahead. To do just this thousands of men have used 

The Croft Library ol 
Practical Electricity 

The Croft Library Ia a complete eledrleal educator. It Ia founded on practice 
-on 20 yeara or ahlrt-aleeve experience-on work aa It Ia aetually done. I t Ia 
Jammed from cover to cover with the kind of bard-headed facts lou want. 
Written so that the beginner can easily understand It, yet ao soon , so thor· 
ough, that It ta the dally guide of 59,000 highly paid electrical workera and 
engineers. Croft tells you the things you need to know about motora , cenera
tora, armatures, commutators, transformers, circuital switchboards, distribu
tion ayatema-electrlral machinery of every type-wlr ng for light and power
wiring of finished buildings-underwriters and municipal reqnlrementa-llln· 
mlnatlon In Ita every phase-the moat Improved methods of lighting lamps-and 
lamp elfecta, etc.-how to do a complete Job, from planning It, to completion. 

No money down-easy payments 
Fill In and mall the coupon attached and we wlll aend you the entire let ot 
anen volumea for ten daya' examination en approval. We take all the rtak
you aaaume no obligation. If you deelde to keep the bookl, 1end $8.00 In ten 
days and the balance at the rate of $8.00 a month . Send the coupon NOW and 
see the books for yourself. r--------------------1 1 EXAM I NAT IO N C OUPO N I 
I McGRAW-HILL BOOK co. , 330 w. 4 2nd St., New Yo rk 18, N.Y. I 
I 

Send me for ten da:ra' examination on approval the Croft Library of 
Practical Electricity, 7 vola. It aatlafactory I will aend you $8.00 In 10 1 

I 
daya and $8.00 monthly until the pr ice of $18.00 Ia paid. If not wanted{ 1 
will return the books postpaid. ( To Insure prompt shipme nt wr te I 
plainly a nd ftll In a ll lines. ) 

I Same . ... . ........................... . ... . .............. . ................ 1 
1 H ome A dd.reu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . • . . . . . . . I 
I 

Ci ty and State .......... . .. .. ....... ......•. . .... . ... . ..•....••......... 
Poaltton... .. ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 1 

LCompany. ..... . ......... . ... . .. .. ....... .. ....... . ...... . PSM-10-44 , ---------------------' 

There's a Thrill 
in Bringing a 

Crook to ·Justice 
Through Scientific 

CRIME 
DETECTION 

I have taught thousands of men and women t h is exciting, 
p rofitable, pleasant profession. Let me teach you, too, 
in your own home. Prepare yourself in your leisure time 
to fill a responsible, steady, well-paid position in a very 
short t ime and at very small cost. What others have done, 
you too, can do. 

53% of All American 
Identification Bureaus 

Be A 
FINGER 
PRINT 
Expert Employ students or graduates of I .A.S. 

This fascinating work is easy to learn 
and the t ra.ining is inexpensive. You, too, 
can fit yourself to fill a responsible crime detection job 
with good pay and steady employment. But don't delay 
-get the details now. Let me show you how easily and 
completely I can prepare you for this fascinating work, 
during spare time, in your own home. You may pay as 
you learn. \Vrite today for free Crime Book. 

FREE! ::.~~~r~~~~e~~?o~ s~! ~~!~!:: 
interesting crimes ever perpetrated and how they were solved through 
the very methods taught b y I.A.S, .Send now-be sure to state age. 

INSTITUTE OF APPLIED SCIENCE 
Dept. 1367, 1920 Sunnyside Ave., Chicago 40, Illinois 

SPARTAN'S super ior 
specialized training can make 
you a top-notch aviation technician, ready 
for a lifetime career in the great post-war 
"Air Age". $2,000,000 in buildmgs and 
latest equipment. Gov't a pproved. Industry 
recognized. Outs ta nding Ca reer Courses: 
Commercial or Airline Pilot. Flight Instruc
tor , Aircraft or Engine Mechanic, Aero
nautical or Airline Maintenance Engineer-

ing, Radio Communications, Weather Forecasting, In
strument Technician. WRITE for catalog. State age 
and ed\Jl•ation. CAPTAIN MAXWELL W. BALFOUR. Di
r e ctor. Dept. PS-104, Tulsa, 
Okla. 

THE· SLIDE RULE SIMPLIFIED 
By THOMAS H. BLANDI 

For fast, ae<'urate. m oney-making slide rule calculations. Percent
ages. discount!!, ft•actlons. det'lmal equivalents, Inventory calculu· 
tlons. Interest. square root . C'Uhe root-solved quickly 
and a<'C'Urately. $2 48 Students, "bookkeep<'rs. time clerks. J~hopmen. engl· 
nee rs, etc., all save time and c an Increase earnings with • 
slide rule "short-hand" . 

C'omplctely new Nlltlon-1 :lfl pages-fully Illustrate<!. Pos t paid 
Mon ey returned If not fully satisfied. 

THE SLIDE RULE TRAINING INSTITUTE 
412 West S ixth Street-Los Angeles 14, Californ ia 

May be another Edison, Ford or Luther Bu rbank. H elp 
him start a laboratory t oday. Edison worked with 
crude home-made apparatus. Your boy can get the 
fi nest materials available. at low cost. Sen d l Oc for 
catalogu e for Chemistry, P hysics and Biology Supplies. 

NATIONAL S£IENTIFI£ CO. 
2204 W. North Ave., Dept. 10, Chicago 47, Ill. 

Cor respondence Cour ses 1:: LOW AI 
R:\DIO .· ~ HfCTRIC~L fNGINffRING S26 

ELECTRICAL ENQINEERINQ. Get &GOd ~P of wtde eleetrleal 
fteld. Modern. Very anderatandable. Theory made eaeJ'. 
RADIO ENGINEERING.Extra ftlle eourae tn r adio, Pllblle addreal,photo ~~~!~:{~ work. Traina J'OU to be euper·ae"lee man, real n cuum tllbe technlelan. 
ONLY 125, elt!ler -.rae. Deterred peJ']Dent PIAil. 8e" leemen needed 

FREE Write for free conlea of aehool eatalo~ra . atudent ma~razlnee. etc. 
LINCOLN ENGINEERING SCHOOL, Box 61·570 

(Forme r ly a t Washlncton, D. C. ) LINCOLN, NEBR. 

ST MMER! 
Thla new book, "Stammering, Ita Cauae 
and Correction, the Bogue Unit Method 
ror scientific correction of et.ammerin& and stut
terlng- snrcersful for 43 years. BenJ. N. Bogue, 
Dept. 1866, Circle Tower, Indianapolis 4, Ind. 
--·-- -------- --------- -- .. 

ARTISTS MAKE MONEY 
Find out your ability. Send name, age, occupation and 
address for Free Vocational Art T est . 

ART INSTRUCTION, INC., 10144 Art lnstructltll BJ41., MI•IJIOIII. Mia 
( P'ora1erty Feder• I Seltoo... lac.) 

-· ·- ···--- -------------------

BE A PERFUME DISTRIBUTOR! 
Sell r eproductions of world-famous, Imparted perfume• and l'et In on the 
now bigger than ever year around demand for thle merchandise. Eye ap
pealing packages assure you big dally caah profits. Many mllllona of dol· 
tars worth of perfumes sold annually. Get started at once with us-you r 
prollts are waiting! But get started! Send for free details and sample TO· 
DAY I DUCHESS D' ANDRE, De pt. 1S·D, 145 N. Clar k St. , Chlcago2, Ill. 

: : HIGI- BlOOD PRESSURE 
A DANGER SIGNAL 

Often associated with Ha rdening of t he Arteries. 
a Stroke, Paralysis, Heart Trouble, Kidney Disease, 
and other grave complications. Resultful treating 
methods of the Ball Cllntc have proven dependable 
for nearly a quar ter of a century. Send for F REE 
Blood P re.ssure Book today. No obligation. 
BALL CLINIC, Dept. S 160, Excelsior Springs, Mo. 

Buy War Savings Bonds and Stamps re g u larly . 
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Radio-Electronics authority, Dr. Lee 
DeForest, under whose supervision 
DeForest's Training was prepared. 

DEFOREST'S 
TRAINING I N
CLUDES INSTRUC.. 
liON IN MOTION 
PIC TU RE SOUND 

EQUIPMENT, 
FM RADIO, AND 

TELEVISION. 

TRAINED RADIO-ELECTRONICS MEN 

Needed NOW and in the FUTURE 
Only from DeFOREST'S do you get this mod
ern combination of movies, radio parts and 
helpfully illustrated text-lessons to speed you 
to a practical working knowledge of Radio
Electronics-in your spare time-at home. 

You get 90 up- to-date, well-illustrated, loose-leaf 
lessons-presented so you can readily understand 
them-prepared under the supervision of Dr. 
Lee DeForest, inventor of the Audion tube-a 
man recognized as one of the world's foremost 
Radio-Electronics authorities. 

You work out 133 interesting, practical R adio
Electronics experimems, with 8 big kits of Radio 
Parts and Assemblies. You build and operate 
six different radio receiving circuits-a public 
address system-"Electric-Eye" control devices 
-light beam transmitter, etc. You put your 
training to work in your home .. . speed your 
preparation for a start in the R adio-Electronics 
field ... in your spare time. 

You get the use of a 16mm. D EVRY Movie Pro
jector and special training films which show and 
explain visually the action that takes place in 
various R adio circuits and parts-help you 
u nderstand the principles and the "reason-why" 
of R adio-make it easier to grasp the funda
mentals of Radio-Electronics. 

YOU GET VALUABLE EMPLOYMENT SERVICE. 
DeFOREST'S actually helps you get started in the Radio
Electronics field-or in a Radio Business of Your Own. 
We have long-established contacts with many employers 
using large numbers of Radio-Electronics men. 

Why not get more complete facts about DeFOREST'S 
Training at once--and about the interesting, good-pay 
j obs-opportuni ties now ahead in Radio and Electronics. 
Send for your free copy of " VICTORY FOR YOU" 
and the "KIT FOLDER." 

• • 
See how you may readily- in spare time at home--start toward a bright 
career in one of America's most interesting, fast-growing fields-RADIO 
and ELECTRONICS. vVe don't mean "Radio Servicing" only-but 
also a wide variety of other good-pay, NEWER opportunities in this 
BILLION-DOLLAR FI ELD that seeks many trained men NOW, and 
promises such a bright POSTWAR future. I nvestigate these many 
profitable opportunities. See how you can prepare and GET ST ARTED 
with DeFOREST'S. Mail coupon below for big, free book, " VICTORY 
F OR YOU!" No obligation. You be the judge. 

DeFOREST'S TRAINING, INC. 
2533 North Ashland Ave., Dept. BC 
Chicago 14, Illinois 
Please send me "VICTORY FOR YOU" book and 
"KIT FOLDER," FREE and without obligation. 

WORK OUT 
133 

INTERESTING 
EXPERIMENTS 

NAME _ ______________ .AGE __ _ 

ADDRESS _________________ __ 

I 
I 
I 
I 
I 

CITY_ ------- _STAT I 
0 Check here, i£ under 16, for Special Informatiorr. I _ ------------------

OCTOBER, 1944 Buy War Savings Bonds and Stamps regularly. 21 
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SPECIAL TRAINING 
Is ESSENTIAL To 

SUCCESS 
Train NOW in Air Conditioning 

and Refrigeration 

-

..... ------*--------1 
~ARTIME production has opened up scores of new 

appllcations in these fields which mean unlimit
ed opportunities for the future. Today's demand for 
men qualified to sell, install, operate and service re
frigeration and air conditioning systems far exceeds 
the number available. Train now with the COM
MERCIAL TRADES INSTITUTE. Learn while on 
your present job. Fundamentals are given in simple, 
easy-to-follow lessons-where you read and SEE 
what to do. Actual shop and laboratory experience, 
working with expert Instructors, is provided at no 
extra cost. Here is the ideal course for the man who 
wants a career-not just a job. 

FOI COMPI.m DETAILS-MAIL COUPON TODAY TO SCIIOOL NEAIEST YOU ·---------------------
COMMERCIAL TRADES INSTITUTE 
P<"pt . S 
20!> Wut Jackson St .• Chicago, Illlnoia 
200 South 2oth Street , Birmingham, Alabama 
300 Eaat Grove Street, Bloomington, Illlnola 
Please send me the free booklet " Refrigeration and Air Con
ditloning"-Your Guide to a SUCCESSFUL Future. 

~ILilrl~ .....•.. .. ... .•. ..........•.•...•. •.••.... ..•••.••..•••....••.....•...•••••••••...•••••..••.......•...•.... •.•• 

~clcl~~~!S ................ ............................................... ············································· 

City •• ••••••u •••••••••• •• ••• ••• •••• •• •• •••• •••• •• ••••••••••• •Sta te••• •• •••••• ••o.ooonoooooooo ooo·•••• •••••• ••••• 

Occupation .................................................................................................... .. . 

DON'T WAIT UNTIL THE WAR IS OYERI 
Since 1929 Curtiss-Wright Technical Institute has been spe
d•liaing in modem. progressive training for Aeronautical 
ED9ineera and Muter Aviation Mechanics (no flying 

involved). Prepare now for your Aviation Career. 
BE READYl The opportunities are qreat tocU!y 
and will be much qreater in tomorrow's Age of 
Flight. ACTl 

C:URYISS li WRICHY 
Ye:ot• ~ IR.IYITUY. 

GRAND CENTRAL AIR TERMINAL 
GLENDALE I, CALIFORNIA 

I LOS ANGELES COUNTY I 

Re1iatrar, Curtlaa-Wri1ht Technical lnatitute, Grand Central Air 
T-m.l, GJadale (1), California. Pleue aand informatioa 
-.1 p....,_l,. illuatrated catalo1ue - Aviation Trainin1. FREE 
• • • without obli1atioa • . • DepL PS-10 

Birth Oat:._ ___ _ 

Cif7• _______________ _..tata_ ____ _ 

~-~·' 

Be An Artist-We Tra n 
at Home-in Your Spare ,..,,;... .... 

Plan for a secure career now In a 
field where trainin" pays. We teach Art 

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

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

COMMERCIAL ART DESIGNING 
ALL I N ONE COMPLETE COURS E CARTOONING 

llany of our most successful graduates ne-rer studied Art before 
enrollin.~~: with \\' . ~. A . ~inre l !J H our proHn. practical method 
of instruction has he~n training men and women for successful 
Art Careers 2 ART OUTFITS furnished. Write today for full 
Information· in FREE book-" Art for Pleasure and Profit!" 
No oblil:atlon. State a~:e. 
STUDIO 1310KWASHINGTON SCHOOL'OFART 
111S-15th ST., N. W. WASHINGTON So D. C. 

POCKET ADDING MACHINE 

The Motion Picture Theatre Business offers bll!' OP· 
Portunltles for trained men. Get Into a f asctnatlnl!' 
field with a peace time future. Train at home In 
spare time. Free catalog. Established 1 7 years. 

THEATRE INSTITUTE 3:~mr::~h~~~~:~·· 

~ 
..rl HY Splendid opportunities. Prepare in spare ea• • I GRAP time. Easy plan. No previous experience 

Oro 
needed, common school edueatfon sufficient 

PH 
Send for free booklet "Opportunitiee In Pho-

t Ho-• tography", particulars and requirements. 
8 piV American School of Photopaph~ 

1315 Mic.hlgan Ave., Dept. 1367, C_hicago 5, Ill. 

GENUINE U. S. BARGAINS 
o. D. Wool Blankets (used) ... $2. 95 
Used Late Iss ue cas Mask Baas . . .49 
U. s. Army Pup Tents (used) . . • 3.00 
Slightly Used Army Caisson Wheels with 
Ades, 56 .. high, Wt., 322 lbs. $37 .so 
Thousands of otht'r bar~ralns In military, 
outdoor & aPOrt goods for hunter , farmer, 
srout. Send l Oe for 32 page catalog r e
turned with first order. 
A and N SUPPLY CO. 
4784 LESTER ST. RICHMOND, VA. 

JOKE BOOKS ~g~LTS 
The kind they like. You will be both a 
Riot and the Life of the Party with a set 
of these pocket size joke books. They are 
full of Entertainment, Ftn1 and Humor. A 
special assortment of 12 books all different 
for $1.00. Print name and address, send 
cash or stamps to: 

TREASURE NOVELTY CO. 
72-Sth Ave., Dept. 1410 N. Y. 111 N. Y. 

Results GUARANTEED 
We build, .trenatheu the vocal or..,.a-not with sln•ln• les• 
sons-but by aoond, aclentlllcally correet silent and vocal ex
erclaea and absolutely •uarantee complete aattaractlon •lth 
r eaulta. Write for Voice Book, FREE. Sent to ao one uader 17 
Vt'Rra old unleaa a lned by parent. 

PERFECT VOICE INSTITUTE. ltu•ia 1387, 14 L Llblt., CiliAta, I,._ 

Buy War Savings Bonds and Stamps regularly. 
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1· e Leaders in science and industry have long been saying, "Keep your eye on Plastics." 
I But now the time for action has arrived. The future of huge possibilities has already 
1 begun. Developments in Plastics for hundreds of wartime uses have set the· pace for 
1 revolutionary changes in peacetime production of thousands of products. 
I 
I 
I 
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THIS IS YOUR 
BIG CHANCE 

Today there's a big need in vital war production for those who 
are trained in Plastics. From one to a hundred articles made 
of Plastics must be supplied for every man in our fighting 
forces. Start training now in Plastics Engineering, in spare 

time in your own home. Fit yourself for a responsible, well-paid position. Help 
to win Victory. And at the same time you will be preparing for even greater oppor
tunities when the war is over. 

I 

There is scarcely an industry in which these so-called "miracle materials" will not 
play an important part. After the war many old materials, methods and skills will 
be replaced. Acquire the all-important "know how." Be in a position to step into 
one of the _key jobs. 

YOU CAN LEARN 
WHILE YOU EARN 

Turn at least part of your leisure time into money. Qualify at 
home for a larger income in an interesting career. Build 
greater security for your future in a vocation that looms large 

. on the horizon of the new industrial era. Hours you might 
otherwise waste can put you well on your way toward lasting success. 

It's easy to find out about Plastics training. To get details and outline of study· pre
pared by specialists, and about the school that has helped thousands to success 
during the past 46 years, write us or check and mail the .coupon. Send today. The 
sooner you take this easy 
step, the sooner you will 
reach your goal and reap the 
rich rewards. 

AMERICAN SCHOOL OFFERS 
COMPLETE TRAINING SERVICE 

IN MANY SUBJECTS 
You who have not completed high 
school or have missed vocation a l train
ing in college, and w ho cannot spare 
t ime to go a way to school, can complete 
your education . in your choice of many 
subjects. Sever al of these are listed in 
the coupon at right. Check the subject 
in which you are interested, fill in your 
name and address, clip and mail the 
coupon today. 

~.E • STUDY TRAINING SINCE 1897 
~0,~------------------------
~ ,' Take This First Easy Step 
-

AMERICAN SCHOOL, Dept. C746, Drexel at 58th, Chicago 37, 111. 
ll'Uhout oblfgatfQn, Please send FREE and postpa id, b ulletin and detans 
of tbe Subjects checked. 

OPLASTICS ENG'R OAccountlng and ODraftlng ana Design 
ORefrigeration C.P.A. for Men and Women 
OArchitecture OCost Accounting ORadio 

and Building for Manufacturing OHigh School 
OPractical Plumbing OBookkeepinll OAir Conditioning 
OAutomotlve OPrivate Sec retary O Shlpbuildlnlt 

EntUneerlng ODiesel Engineering OMechanlcal Eng. 
OAviation Drafdot OSurveying &: Topo- OShop Management 
OAvlatlon graphical Drafting OTool Making 
!]Business Mngmeni OSheet Metal OBetter Foremanship 
O Railway Training Pattern Drafting OMachine Shop 

OEiectdcal En&ineednll Operations 

~·altle •• •••• ..•. . •.• • •• • • • • •••••• ••••• •••• •• • ••••• Occupation •••• •• • 

A dtlrcss . .. ...... . . .. . .. ........ .... .. ... . ... .... . ........ Age •••••••• 

DtDt. G746. Drexel at 58th Street, Chicago 31 City .... .... . . .. ........ .. .................. State . .... . ... .... ... . ... ...... . 

OOTOBERJ 1944 Buy War Savings Bonds and Stamps regularly. 23 

CopynghtL'd ma.enal 



IZ WEEKS TRAINING 
REAL MOTORS; GENERATORS. ETC. 

Trained Electrical men are needed now. It's not 
how young you are, or how old you are. The ques
tion 1s, have YOU the training to hold a good war
time job today-and a good job with a real future, 
after the war. 
COYNE TRAINING is easy, practical. 
Located in Chicago, heart of vast war industries. 
Coyne has behind it 45 years of experience in 
traming successful men. Mail coupon now! 
"Learn-bv-Doing" in the Great Coyne Shops 
Get ready lor a big future the quick Coyne Way-by 
actual work on full-size electrical equipment, net 
by correspondence. Learn house-wiring, motors, powor 
plants1 switchboards, auto electricity, etc. Be an "All
Rouna Electrical Man"-for big opportunities. 

Train First-Pay Later 
My "Pay-Tuition-After-Gradu
ation" plan enables you to llet 
tralnln-- ftrst, and pay Ior 
your twtion in easy payments 
after graduation. If you need 
part-time work to help de
fray espenses whlle here, I ' ll 
help you llet lt. 

Lack of Experience 
No Barl 

Many of my students have 
never had Electrical esperl
ence. Others have had esperl
ence in one or two branches but 
realize they need all-around 
tralnlnll for the better jobs. 
So whether or not you have 
had electrical esperience 
you need Coyne training. 

Get My Free Book! 
Let me send you my big illus
trated book showing how I help · 
you get the training y ou need 
for a good Electrical job. It's 
FREE-no obliga tion-no 
salesman will call. Send the 
coupon today I 

H. C. LEWIS. Pres. c 0 YN E E':cf.m~'i.AL 
500 Soutl) Pauftna Street 

Dept, 74·73, •.Chlc.&o 12, in. 

MEN WITH PHYSICAL 
DISABILITIES 

We also h a ve facilities foil 
you. Write fo r details. 

INDUSTRIAL 
ELECTRONICS 
Now Included! 
No estra 
cost for 
valuable 

extra 
training 

In thlsbig 
field of 
new op
portuni

tiel! <ll.c. e~ 

~---------------------
H. C. LEWIS, President, 
COYNE ELECTRICAL SCHOOL, 
500 S. Paulina St., Dept. 74·73, Chicago 12, Ill. 

Send me your Free Book. Tell me about your SPECIAL 
I NDUSTRIAL ELECTRONICS TRAINING at no extra 
cost, and your "Pay-Tuition-after-Graduation" offer. 

NAME •••.......•.......••...•.................•....... 

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

CITY . .. .......... .......... .. . ZONE ... .... STATE ....•.... . 

START YOUR OWN REPAIR SHOP 
Exceptional opportunity for men ·of all ages up to 
60. No previous experience needed. Our practical 
course is easy to grasp. A common school education 

sufficient. Prepare now for after the war fot 
a big pay job or stare your own repair shop. 
The demand for service mechanics is acute. 

lleclaaala ........... sc•••• 
4701 W. Plco, Dept. SIO, L- Anp ... 8, C.l. 

• •• 
STUDY AT HOME Legally trained menwinhieherpoai-

tions and bigger succe88 in buSiness 
and public life. Greater opportunities now than ever before. 
More Ability: More Prestige: More Maner:'[: :.,u;t,e. ~:: 
can train at home dnrina ape.re time. Dearee of LL.B, fie turnYab all 
ten material, lneludina U·volume Law Ubrary. &AW eoet, .. ,. 
terma. Get our ftluable 48.=111' .. "Law Training for t..denbip .. 
and "Evidenee" books FREE. Seftd for them NOW. 
LASAII E EXTENSION UNIVERSITY, 417South .,._born Street 
A Cor,..pondence lnatltutlon Dept. 10B3·L Chlcqo a. IL 

ANY BOOK IN PRINT! 
Delivered at your door. We pay postace. 
Standard authors, new books, popular editions, 
fiction, reference, medical, mechanical, chll
dren's books, etc.-all at guaranteed saviqs. 
Send card now for Clarkson's 1944 Catalog. 
FREE Write for our lr!'eat llluatrated book catalotr. 

A abort course In literature. The buying pldo 
of 300,000 book lovers. FREE!tyouwrlteNOW-TODAYI 

CLARKSON PUBLISHING COMPANY 
Dept. PS·4, 1253 s. Chlcaco, 

RAYE BURNS will teacb:you HOW to CREATE ORIGINAL s z 8 s 
CARTOONS It home that you ma}' SELL! Courae eontalna 
ze leaons and over eoo llluatr•tlona. All for Oalv •. 

Stnd t~ame and addre., for free delailt. 

RAVE BURNS SCHOOL, Dept. S, Box 3583, CLEVELAND, OHIO 

BOOKS FOUND FREE! 
What books do you want? 

Lowest market prices on all books. No charge for locating old books. 
HARD-TO-FIND or OUT-OF-PRINT 

SEARCHLIGHT BOOK CENTRE 22 East 17th Sl New Yart CitJ 3 
WANT a permanent bUill• 
ness profession of your 
own? Then become a foot 
NrnetiOnlat. BamlDa of 
meo and womeo In thU 
ll'e&tl:r needed profeulaa 

run u bJah u 110.-1100. weeklY after a few weeu home tnlnm. 
-not mecUcal or cblropodJ-easy terms. no further capital 
needed, no goods to buy. 49th year. Write for free booklet. 
StepM.eoa S:ratea of Foot Correctioa. 6Z Back Ba:r, Boatoa, Mau. 

THE PLASTEX Industry needa m anufacturers on small 
scale and fo r big production of Lamp and Clock Stands , 
Art Goods and Noveltie s In Plastex and Mar ble lmtta· 
tlon. Experience unnecessary. l/:~ e material makes re~u· 
Ja r lOc storeae llera. Rubber moulds furnished t or speed 
p rodu ction . Small Investment brln.&'a good returns. 
Btg chain s tore orden now being plaeed . Ambitious 
men have c hance for real prosperttJ' . Our Free b ook· 
let will Interest and benefit you . 
PLASTEI IIIDUITRIES, Dept. Z, 1015 Wubin11an lY., llew hrk 58, II .T. 
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JUST OUTI NEW FROM COVER TO COVERI 

* * 
* * 
* * 
* * 
* * 
* * 
11AUDELS REFRIGERATION &AIR CONDITIONING GUIDE." for ENGINEERS, SERVICEMEN, SHOPMEN AND USERS. 
4 Books in One: covering the basic principles, servicing, 
operation and repair. 

A good book is a good friend! Here you will have at your 
fingers' ends a complete library in ONE VOLUME, the 
necessary data you have been looking for on: MODERN 
UNITS, SYSTEMS AND MACHINES, REFRIGERANTS, includ
ing Freon, Quick Freezing, Lockers, Water Coolers and 
Air Conditioning Systems. 1280 pages, 46 chapters all fully 
illustrated and indexed for ready reference and answers 
to your questions. Size 43A x 6% x 1 %. Flexible covers. 

1. HOUSEHOLD REFRIGERATION 

2. SPECIAL REFRIGERATION UNITS 

3. COMMERCIAL & INDUSTRIAL REFRIGERATION 

4. AIR CONDITIONING SYSTEMS 

A gold mine of essential important facts 

1280 
PAGES 

I • 

FULLY 
ILLUSTRATED 

TO CET THIS ASSISTANCE FOR • COMPLETE 
YOURSELF MARK FIRST BOOK (X) PAY $1 A 
ON MAIL ORDER COUPON NOW. ONLY MO. 

THEO.AUDQ& C0.,49 W.23 ST., NEW YORK 10, N.Y. 

.-----·CUT HERE ••-•-• 

~ AIL ORDER 
I THEO.AUDEL&C0.,49W.23SL,NewYork lO,N.Y. 

I 
Please mail me for 7 days' free examination the 

books marked (X) below. I agree to mail $1 in 7 
1 days on each book or set ordered, and to further 

mail $1 a month on each book or set ordered until 
I have paid purchase price. 

If I am not satisfied with Guides I will return them. 

I 
0 Audels REFRIGERATION a Air Conditionln& Guide S'. 
D Audels PUMPS, HYDRAULICS aAIR COMPRESSORS 4. 

I 0 Audels WELDERS GUIDE • • • • • . • • • 1. 
0 Audels BLUE PRINT READING • • • • • • • 2. 

I 0 Audels SHEET METAL WORKERS Handy Book • L 
oAudels SHEET METAL PATTERN LAYOUTS • • '· 

I 0 Audels AIRCRAFT WORKER • • • • . • • 1. 
0 Audels MATHEMATICS and CALCULATIONS • • 2. 

I D Audels MACHINISTS a TOOLMAKERS Handy Book 4. 
0 Audels DIESEL ENGINE MANUAL • • • • • • 2. 

I D Audels MECHANICAL Dictionary • • • • • • •• 
D Audels AUTOMOBILE GUIDE • • • • • • • '· 

I D Audela MARINE ENGINEERS Handy Book • • • 4. 
0 Audels SHIPFITTERS Handy Booll • • . • • • 1. 

I 
0 Gueths MECHANICAL DRAWING COURSE • • • L 
0 Ro&ers DRA\"'ING and DESIGN • • • • • • 2. 

I 0 Audels MILLWRIGHTS and Mechanics Guide • • 4. 
0 Audels CARPENTERS and Builders Guides (4 vols.) • &. 

I 0 Audels PLUMBERS and Stea Guides (4 ¥OIL) &. 
D Audels MASONS and Builders (4 vols.) • • &. 

I D Master PAINTER and DECORATOR • • • • • 2. 
D Audels GARDENERS a GROWERS GUIDES (C vols.) &. 

I 0 Audels ENGINEERS and Mechanics Guides 
Nos. 1. 2, 3, 4, 5, 6, 7 and I complete • • • • . 12. 

I 0 Audels Answers on Practical ENCINEERING . • 1. 
D Hawkins Aids to ENGINEERS EXAMINATION . • 2. 

I 0 Audels WIRING DIAGRAf.1S • • • • • • • L 
0 Audels Hand~:oo~~ of PRACTICAL ELECTRICITY • 4. 

I 0 Audels ELEC ICAL POWER CALCULATIONS • 2. 
0 Hawkins ELECTRICAL Guides at $1. each • • • 10. 

I D Audels ELECTRONIC DEVICES • • • • • • • 2. 
0 Audels ELECTRIC Diction•~ • • • • • • • 2. 

I 0 Audels RADIOMAN$ GUIDE • • • . • • • 4. 
0 Audels NEW ELECTRIC LIBRARY at $1.50 a Volume I Vols. I, II, Ill, IV, v, VI, VII, VIII, IX, X, XI, XII. 

1Nar.ne-------------------------------------------I Address ________________________________ ._ _______ _ 

I Occupation--------------------------------- -----
II P.S .... 
• Employed bY------------------------ ___ ------ -_-· 

OCTOBER, 1944 Buy War Savings Bonds and Stamps regularly: 25 
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'•ash r Amazing Opportunities 
•~ • NOW Open in these 

practical money-making trades 

LEARN AT HOME-IN YOUR SPARETIME 
Prepare for a happy future of prosperity, 
security .•. and get a big-pay job now. Fas
cinating, high-grade occupation. You can 
EARN WHILE YOU LEARN. Excellent 
field for part-time work at home. 

COMPLETE COURSE in HOROLOGY 
Thoroughself-instruction training inAmer
i can and Swiss watches, clocks. Special sec
tions on alarm clock r~pairs. New, practical 

~ LEARN-BY-DOING instruction method. 
"' · .-.I Learn QUICKLY, easily. Noprevious ex
--=;;....~ perience necessary. Watchmaking is basic 

training for aircratt instrument work, and other scientific precision jobs. 
Amazin~J LOW PRICEeMONEY·BACK GUARANTEE 
Getinto th1s fast-growing field NOW ••• big opportunities ••• don't 
delay. Mail coupon below for FREE information. There's no obligation. 

locksmithing and key making 
COMPLETE UP-TO-DATE COURSE 
How to pick locks, de-code, make master
keys, repair, install service, etc. New, self-
Instruction l essons for every handy home-
owner, car,J?enter, mechanic, service op- ~" 
erator, fix·1t shop, hardware dealer 
53 EASY ILLUSTRATED 
Bargain Price I Satisfaction JrUta!"an1tee·d or 
money back. Write now ••• no obligation I .._.., 

r:---FreeDetails-MaiiCouponTodayi---
NELSON CO., Dept. 8K01, 321 S. Wabash Ave., Chicago 4, Ill. I 

I Please send me-FREE and without obligation-illustrated Success- I 
1 Catalog containing information about the course (or courses) 1 have 1 
I checked below. No salesmen will call. 
I 0 Watch and Clock Repairing. 0 Locksmithing and Key Making. ; 

I NAME_·-------------------·------------------·----·-- I 
I I I ADDRESS..___ ---------------------------------- I 
1 CITY----------------------------STATE_ _____________ 1 '-----------------------_. 

(or 

NEW 
Invention 

Easy to Plate CHROMIUM 
GOLD, SILVER, "NICKEL, COPPER 

. • • For Pleasure and Profit I 
If you have a workshop-at home or in busi
ness-you need this new Warner Electro
plater. At the stroke of an electrified brush, 
you can electroplate models and projects
you can reP.late worn articles. faucets, tools, 
fixtures, Silverware. etc. with a durable, 
eJ)arkling coat of metal • •• Gold, Silver, 
Chromium, Nickel, Copper or Cadmium. 
Method is easy, simple, quick. Everything 
furnished-equipment complete, ready for 
use. By doing a b-i.t of work for others, your~ 
€hine can pay for stself within a week. So 
make your shop complete by getting a 
Warner Electroylater rlg!lt away. Send 
today for FREE SAMPLE and illustrated 
literature. ACT AT ONCE! Mail Coutx>n. 
WARNER ELECTRIC CO., DEPT. 418 
aeo North Mlc:higa Chlcaao 1 0 Illinois 

WliiEI tlECTIIC CO., 360 N. Michigan, Chicago 1, Dept. 418 
I Gentlemen: Send Free Sample and Details to: I 

I 
I 

I 
I 

Na~'------------------------------------------------------------
A~us ______________________________________________________ __ 

LCity State -------------·--------J 
Buy War Savings Bonds and Stamps regufarfy. 

A recent frightful increase in fire hazards 
has stepped up the demand for fire protection 

equipment to a new hlgh. FYR-FYTERS have a 
very hlgh rating in the fire equipment field. whlle 
the demand exceeds the supply just now. This back
log of business wlll necessitate a greatly increased 
sales forc·e for our coming sales program expansion. 
U you want a postwar selllng job. write us today. 
'l;'ell us about yourself in confidence. We may have 
just the money-making opportunity you are seeking. 

THE FYR-FYTER CO. 
Dayton 1, Ohio 

KNOW HOW TO 
Lead Others 

. 
in Shops 

Knowing what to say and how to handle people leads to re· 
sponslble Jobs In Industry. This talent lifts men from routine 
\\·ork Into the role of managers . Industry welcomes anyone who 
displays this ability. 

The big post war job wl11 not be In engineering or production 
but In Intelligent leadership. Be the first In your shop to acquire 
this lmpcrtant ability. It Isn't difficult . Ask for a copy of 
"Getting Ahead In Industry" which outlines the basic human 
problems In Industry. Address Mr. Louts S. Vosburgh . 

LINCOLN EXTENSION INSTITUTE INC. 
Detroit Ave., at West 75th St. Cleveland, Ohio 

STUDY AT HOME for PERSONAL SUCCESSS and 
LARGER EARNINGS. 35 years expert 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. 465, 646 N. Mlc:hlgan Ave., Chlcago" 11, 111. 

"How to Make Money 
Cartoons" with Simple 

A book everyone who likes to draw should have. 
It is free; no obligations. Simply address 

CARTOONISTS' EXCHANGE 
Dept. 14410 Pleasant Hill, Ohio 

STUDY AT HOME 
With A Chartered Educational Institution 

Courses In ENGINEERING: Electrical, Civil. Mechanical. Drafting. 
Architectural , Steam, Aeronautical, Radio, Structural. Mlnlng, In· 
dustrlal , Highway. Petroleum . Marine, Chemical. 
Courses In ARTS AND SCI ENCiiS: Philosophy; Educ:atlon; Letters; 
Public Health; Medical Jurisprudence; Psycholoey~octoloc7: Phyalcsj 
Chemistry; Geology; Pol. Science; Theolou; w· Bualneaa ano 
Commerce; Accountlnc: Mathematics; Statlstlct~: Acriculture. 
Mclli·y· RMsevelt lncsrJMrlla.. 4818-lC. Sllerid1n Ia .. , C•ic111, 48, Hliasll 

Baken make good mone:r I Now 'Ttb lnduatr:r in · waau I 
Nearly depreaaion-proot. New bomf! atudy Baking Coune 
quallftea you. Common ICIIIeol education au11lclent. It you·re 
ambitious wrlte for FREE BOOK "OpoortuniUea in Baklnc." ~·-"'·'' 
National Baklnc School. 1315 MIChigan, Dept. 1367. Chicago 

A.ND 
Act as Local Dealer for LEA.F UNION MADE 

WORK GARMENTS AND SPORTSWEAR. Pleas
ant work. Experience unnecessary. Great de
mand dally from millions of war workers. We 
supnly everything required . Write at once for 
FREE Outfit. 

LEAF GARMENT CO. 
1213·19 Van Buren st. ,Dept. 62, Chlcaco,tll. 

Modernize Your Gun! Improve Your Score! 
Most dura ble grips made. Positively un
brea~able! For Colt, Smith & Wesson, Hi-Standard. 
Ortgtes, Luger & Mausers in a wide choice of beautiful 
designs in ivory, pearl, walnut, onyx, etc. Low prices. FREE 
CATALOG. Dealers Wanted. 

SPORTS, INC.,(Mfrs.) 2850 N. Clark St., Dept.S-10. Chicago 14 
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MoToR's New AUTO REPAIR MANUAL 
Shows You How to Service and Repair 

ANY Part of ANY Car! 

Now you can "polish oft" the 
HARDEST jobs the EASI

EST way! MoToR's AUTO R E
p AIR MANUAL is ready to 
show you how to re}:air any
thing from car buretor to rear 
end-wit h the least possible 
amount of time and effort! 

Suppose plain-talking car en
gineers from every auto plant 
in America got together and 
showed you all the things you 
n eeded to know about repairing 
and servicing the cars they had 
des igned and manufactured! 
That's really what you get in 
this big manual! Right at your 
fingertips, the main "dope" 

OCTOBER~ 1944 · 

f rom 150 Of!i,ciaZFactoryShop 
Manual.s, covering every m ake 
car built s ince 19861 

Easy to use, toot Quick-in
dex leads you to right page in 
jiffy! J ust follow s imple i n
structions step-by-step. 

SEE HOW MUCH YOU GET! 
640 pages, 8% x 11 inches. 

bound in sturdy covers. 200,000 
service, repair, adjustment, re
placement, tune-up facts on 
all makes and models, 1936 to 
1942. More than 1000 cut-away 
photos, diagrams , drawings 
show you exactly WHAT to do 
and HOW to do it. Used by 
U. S. Army, trade and tech
nical schools everywhere, thou
c;ands of auto servicemen. 

Now YOU-without c ost 
-can see for yourself what 
a wonderbook MoToR's 
Auto Repair Manual really 

a 
Coven 

All These 
Makes! 

American 
Bantam 

Aubum 
Austin 
Buick 
Cadillac 
Chevrolet 
Chrysler 
Corel 
De Solo 
Dodge 
Forcl 
Graham 
Hudson 
Hupmoblle 
Lafayette 
La Salle 
Lincoln 

USOIY u.s. 
ARMY 

Clear, Pictured Facts on 
Every Job on Every Car 

Lincoln Built Since 19351 
Zephyr Nearly 200,000 service· and 

Mercury repair facts on all 30 makes. 
Nash 640 big p ages; including 50 
Overland p ages of carburetor textiJ 
Old charts,lllustrations,covering a 

smoblle models. Over 450 charts tables; 
Packard Tune-up Chart; Valve Measure• 
PlerceArrow ments; Compression Pressure; 

TorQue Wrench Reading; Start-
Plymouth ing Motor; Engine Clearances: 
Pontiac Generator; Clutch & Brake 

Spec11:lcat1ons; Front End Mea
Reo surements, etc. Engines· Elec
Studebaker trici Fuel, Coolblg, Lubricating 
T I Sys~ems; Transmissions: Unt
e~rap ane versals; Front Ends; Wheels: 

Wallys Rear Ends, etc. 

is. TRY it-FREE for 7 Iii 
days! Learn first-hand bow MAIL COUPON NOW FOR 7- DAY FREE TRIAL it can pay for itself the 

1 
I 

fixst few times you use i t . 
MoTol Beok Dept, Desk 121, 572 MllflsoiAtt., New York 22, N.Y. 

SEND No MONEY I 
Rush to me at once: (check box opposite book you want). I 
0 MoToR'e AUTO REPAIR MANUAL (formerltJ 

7-Day Free Examination "MoToR's Factory Shop Manual" ). If O.K . I w111 
remit $1 in 'l days1 $1 monthly for 4 months, plus 35o 

Just mall coupon at right, 
without money! When the 
postman brings your book, 
pay him nothing. First make 
lt show you what it's got! 
Unless you agree this is the 
greatest time- saver and 
work-saver you've ever seen 
-return book in 'l days and 
pay nothing. Mail coupon to

. day! Address: MoToR Book 
Dept.~..pesk 12M. 572 Madison 
Ave., !'lew Yorl:: 22, N. Y. 
Published by MoToR, The 

Leadinr Automo
tive Business Mar
azlne, MoToR's 
manual s assure 

high standard repair work • 

I delivery charge wttn final payment ($5.35 in all). Other- I 
Wise I Will return book postpaid in 'l days. (Forefru price. \ 
remit $7 cash with order). 

I 0 MoToR'• TRUCK REPAIR MANUAL. JDescrlbed at I 
left in the box.) If O.K., I will remit 2 in 7 days, 

and $2 monthly for 3 months plus 35c de very charges 

I 
with final payment ($8.35 in ain. Otherwise I will return I 
book postpala1n 7 days, (Forei&'D, remit $11 with order). 
Name Age. _ _ _ 

I Add.ress I 
City Zone No. State 

I (U any) '-- I 
Occupatlo.~----------------

0 SAVE 35ct Check here ff enclosing full payment (check, . 1 I money order) WITH coupon. we pay 35c shipping cost: I ... _ - --· ... 
Buy War Savings Bonds crnd Stamps regularly. 

• 
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ElECTRIC UBR.ARY 

Answers ' 
QUESTIONS. 

WHAT EVERY 

ELECTRICIAN 
WANTS TO KNOW 

Is easily found in AUDELS ELECTRIC LmRARY. Electricity 
made simple as ABC. Practical Inside trade lntormatlon !or the 
expert and ALL electrical workers. . 

Questions, answers, diagrams, calculations, underwriter's code; 
design, construction, operation and maintenance o! modern elec
trical machines and app!Jances FULLY COVERED. 

All available at small cost, easy terms. BOOK-A-MONTH 
service puts this Importantlnformatlon l n your hands !or 6¢ a day. 
You can start your subscription with any volume. 

Write TODAY for Electric F older and FREE TRIAL otrer, ---------------------AUDEL, Publishers, 49 W. 23rd St., New YorK 10, N. Y. 
Mail Vol. I, Electric Library on 7 days' free trial. H O.K. I wlll 

remit S1.50, otherwise I will return ft. I also reques t you to mail one 
book each month on same terms. No obligation unless I am sati.stled. 

N arne . . . ............................. ................ ..... . 

A dd.ress . . . . . . . . . . . . . . . . . . . • • . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

PSM 
Employed by .... . ... .. .............. .. . . . .. . . . ..... ....... . 

living on a small farm 
Want a small farm? Own one now? If you do want the en· 
joyment of security, a good living, pleasures of rural life, the 
freedom in being your own boss, FIVE ACRES .AND INDE· 
PENDENCE-the all-inclusive book by M. G. Kains, world's 
leading small farm expert-shows you how to select, how 
easily to run your farm successfully. 
This book tells what kind of farm to rent or buy; how to 
choose it; finance it ; what and how to plant; choice and care 
of livestock, poultry, bees, 
etc. ; essentials of fruit and 
vegetable growing; fertilizers ; 
irrigation; spraying; cultiva
tion ; harvestmg; storage ; sale 
of products ana by-products. 
Every page packed withsroved 
ways to make the sma farm 
self-supporting-even profita
ble. Abundantly illustrated 
with workable ~fans and 
diagrams. OverOO pages. 
Plan now to get away from 
city worries, war 
shortages, high 
rents, inflation. Use 
this book as your 
guide. If not satis
fied, return for full 
refund. 
Send No Money 
Unless You Wish, 
Pay postman $2.50 
plus 30c. COD and 
postage charges. If 
you send cash with 
order we pay all 
charges - you save 
30 cents. 

... -------•. --., 
GREENBERG: PUBLISHER 

I 410-DMadisonAve.,NewYork 17 I 
I Send me FIVE ACRES AND IN- I 
1 DEPENDENCE at $2.50 postpaid. I 

If not satisfied, I may return It 
1 within 7 dan tor run refund. 1 
I 0 Payment enclosed 0 Send c. o. D. I 

I NA.ME. • • • • • • • • • • • • • • • • • • • • • • • • I 
I I ADDRESS ••••• • •• • •• • •• • , • • • , , • 
I I 

... 
CITY & STATE •• • , , • , , • •, • , • • • • • • ····-------

Figures Ohms, 
WaHs, Amperes 
Volts ••• Quickly! 
AnyOhm's Law 
Problem solved 
with one setting 

of slide. All values direct reading. ( 41h"x 9") 
Send only lOc in coin to cover cost of handling. 

OHMIII MFG. co •• 4942 Flouraoy St., Chicago 44,111. 

See yourself os others see you. Know your reol 
vocotionol, professional, business ond sociol r.opo
bilities. Send $1 (refunded if not sotisAedl to JAMES 
MARATIA, Consultonr, Rockville Centre, N.Y. Dept. P 
(22nd yeorl . 

Army-Navy Bargains 
St1ot gun nipples. 4 ror ....... u .......................................................................... $1.00 
Fl i.J1ts, assorted, 10 tor ............ ....................................................................... 1.00 
Eagle buttons, old style, 6 for................................................................ .25 
Cartridge belt. cal. 30 double row........................................................ .60 
Leather belt, black, bar buckle.............................................................. .75 
Watering bridle, bit and reins, black ............ ...................................... 1.00 
[(rag rear sigl1t. l\lodel '92 .......................................... ....................... ...... 1.00 
P rices do NOT Include postage. Special circular showing these and 
many other articles mailed for 3c stamp. 

FRANCI.S BANNERMAN SONS, 501 Broadway, N. V. 12 

FREE Music Cata.Iog 
Over 1300 Standard, Classical andTeachlnc Pieces 
for piano, violin and voice in World Famo:us McKinley Sheet 
Music and Book Editions ..• the teachers' standard for ne~ly 
half century. Write today for FREE catalog. Dept 3396. 
McKINLEY PUBUSHERS, Inc., 1507 E. 55th St.. Chicago 

Fistula FREE BOOK 
Explains Dangers of Delay 

Learn facts about Fistula, Piles and other rectal 
and colon troubles. Address a card or letter for 
a FREE COPY of 122-page book on these ail
ments. McCleary Clinic, 1071 Elms Blvd., Ex
celsior Springs, Mo. 

WINDOW SIGN LETTERS 
For Store Fronts and Office Windows. Anyone can put 
them on. Free Samples. Imitation gold and silver. 
METALLIC LETTER CO., 441 N. Clark, Chic:a.ro 10 

Wonder-Tone NOISE ELIMINATOR 
Just attach to your radio ( long, short wave ) 
and enjoy reception free from dlstractlnR' 
noises. Send-No-Money Pay Postman 60c plus 
postage or send 60c and we'll send postpaid. 
Return In 5 days f or refund if not dellghted. 
W•n•r·T- C1., n111.CI1rk 

Get Into the vital meat Industry. Concise. practical 
Home Training based on 25 years proven instruc
tion methods used at National's famous resident 
school. Prepares you for bigger pay as Meat Cut
ter, supervisor. · market manag-er or more money 
in your own store. Go as rapidly as your spare 
time pennits. Diploma. Start NOW to turn your 

,.. .. s pare hours Into money. Send for FREE bulletin 
today. No obligation. 

National Sc:hool of Meat Cutting, Inc:., Dept, 0·23, Toledo 4, o. 

• 
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Plastics are playing an increasingly important part in 
almost every industry-improving old products and 
creating new ones. That is why such a brilliant future 
is predicted for plastics in the postwar period-offering 
opportunities to farsighted men and women who know 
plastics. Now is the time for you to prepare for a 
career in this fast-growing field. 
LEARN AT HOME-You can learn plastics in your 
spare time at home without interrupting your present 
work. The Plastics Institute has developed a thorough, 
easy-to-under:stand course of training, requiring no 
previous technical experience. It offers complete, au
thoritative training based on industry requirements. 

COMPREHENSIVE-learn the various phases of 
plastics from this course ... materials, designing, mold
ing, fabricating, estimating and plant management. 
Acquire a basic knowledge of plastics that can be 
invaluable in preparing you to take your place in this 
great new industry. 

EXCLUSIVELY PLASTICS-The Plastics Institute is 
America's oldest and largest plastics educational organ
ization which devotes all of its facilities exclusively to 
plastics. It is held in. high esteem by members of the 
plastics industry. Many of our graduates hold respon
sible positions in the plastics field. 

FASCINATING COURSE-The lessons are readily START YOUR FUTURE-TODAY! Mail thecou-
grasped and practical. Every step is made clear with pon below now! We will send you an interesting 
graphs, diagrams, pictures. Actual specimens of plastics booklet filled with valuable informatiorr on plastics and 
materials are furnished. A bi-weekly bulletin, "Plastics tell you how, at small cost, you can prepare for a career 
Trends," keeps you posted on new developments. in this important industry. Don't put it off! Mail today! 
Dept. PS-10, 122 E. 42nd St., New York 17-Dept. P$-10, 221 N. La Salle, Chicago 1 Dept. PS-10, 186 S. Alvarado, los Angeles 4 

I 
I 

_SPECIAL RATES fOR SERVICE MEN 

Plastics Industries Technical Institute Mail in Envelope or 
221 N. La Salle St., Dept. PS-1 0, Chicago 1 paste on penny postcard. 
Gentlemen: Please send me the booklet "World of Plastics" and information 
on your training program. I understand there is absolutely· no obligation. 

1 Name ..............................•............................. Occupation ........ -·-·············~ 
I Street . ............................................................................... Age .................. . 

City ................... ... .......................................... ........................................................ Zone ......... _ ._State .......................... . 
I D Veterans : Check here for special information. I 
~ If un&_:_ 18: Che.c~e~o.:.:p~al~o~t. _______ _j 
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The lady is examining diamonds, but not in a jew
elry store. The stones are of the industrial grade 
and are used by the Boeing Aircraft Company as an 
aid in the manufacture of their Flying Fortresses 

Diamonds Twinkle Brightest 
in the Useful Arts 

Now somebody comes along and tells me 
that diamonds are used in the manufacture 
of airplanes. Whether it's true or not, I am 
glad to believe that diamonds are coming to 
have some useful purpose other than as 
baubles to decorate a dowager's neckline. 
What I want to know is: how are diamonds 
used for airplanes?- Are they placed in the 
motors as delicate bearings, or are they used 
in the tools with which the planes are made? 
-M. K. F., Seattle, Wash. 

These diamonds are used principally for 
testing metals and for resurfacing grinding 
wheels ernployed in the making of ai1·planes. 
Testing machines 'ttse both perfect jewelers' 
diamonds and ind'ttstri.al diamonds, but for 
1·esurtacing grinding wheels the stones are 
all of the indu,strial grade. They range in 
size between 1/20 carat and six carats.-Ed. 

Splitting the ln1initesimal 
into Even Smaller Parts 

THE article "Magic With Magnetism" in 
P. S.M. started me thinking. So far, all we 
have ever used magnetism for is its power of 
attraction and repulsion. In other words, it 
is in about the same state of development 
as electricity before Volta experimented with 
his pile and obtained continuous current. Be
fore that, most electrical experiments centered 
about the attr.action and repulsion of static 

30 

charges. Nobody connected magnetism and 
electricity because a static charge has no 
magnetic field. Similarly, a static magnetic 
charge such as we have always used has no 
electric field. We had to introduce relative 
motion before we were able to produce an 
electric current by means of magnetism. 

Now to go a step further. The electron 
theory supposes three elemental parts of an 
atom. Why not four? Proton and electron 
for positive and negative electric charge, 
and neutron for north and the counterpart 
of the electron for the south-pole charge. In 
fact, the magnetic electron has already been 
suspected and has been named the "neu
trino." In this connection it is interesting to 
note that uranium 235 contains a large 
excess of neutrons and that it was separated 
from uranium 234 and 238 by magnetic 
means; also that the means of obtaining 
power from uranium 235 was by decompos
ing water somewhat as Professor Ehrenhaft 
did. It might be that the men working on 235 
and the Professor were on the same track . 
without realizing it.- R. P., Hanna, Alberta, 
Canada. 

P. S.M. Paper Drive Idea 
Meets With His Approval 

YouR timely suggestion in the September 
P . S. M., that we readers contribute our old 
copies of the magazine to. the nation-wide 
salvaging of waste paper, should meet with 
100 percent approval from every loyal Ameri
can. Don't think I fail to realize what this 
means. I have been a subscriber to P. S.M. 
for 10 consecutive years, and I have kept 
every single number. I have protected this 
valuable collection against many insinuations 
that it was taking up too much room. I de
veloped a sort of woodman-spare-that-tree 
attitude. So it came hard to bundle up 120 
copies of the maga
zine and turn them 
in . There was 90 
pounds of paper in 
all. Later I read that 
10 pounds of scrap 
paper will 'make 20 
blood-plasma con
tainers. So I figure 
that I have given the 
raw material for 180 
containers, and it 
makes me feel pretty 
good.- B. D. C., New 
Haven, Conn. 
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Milestone • 1n 
In 2,000 B.C., man alloyed copper with tin to 
make bronze. 

In the 14th century, craftsmen fused iron with 
• 

carbon to make steel. 
In the 19th century, man first successfully 

welded one ferrous metal to another. 
Today, as result of Fairchild engineering and 

research , man .can now join aluminum to steel! 
Through its application to aircraft engines

the chemical bonding of aluminum to cylinder 
barrels-Fairchild engineers have been ahle to 
achieve far more rapid dissipation of heat-greater 
development of horsepower without increasing 
piston displacement. The Al-Fin cylinder is being 
used exclusively on all higher-power Ranger 

• <'ngmes. 

The future of the Al-Fin principle in aviation 

.. ,, 

Metallurgy 
ancl otlu·r ht•avv-duty in<lm~tri<"s is as!'ured. . . 

It al~o has wide possihilitit•s in tlu.• <'Oil!mmer 
fid<l - rt·frigt>rators ami radio tubes, motorcydes, 
family plant•s ami autos. In appliam•es for home, 
office, faetory anc.l farm, the Al-Fin prol't'SS can 
t'fft.•t.·t <lt.·t.'ide<l improvements. 

Listed hf're are a few of the pol'lsihle additional 
applications of the Al-Fin Procel'l~. 

As you considt•r their magnitudt.• l't.msider what 
!!tak.t>s them possihle-the rt>seardt ancl t•ngineer
ing of an organization whose ('redo is ttThe Touch 
of Tmnorrow in tlw Planc•s of Totlav." 

• 

The Future ol AI-Fin 
Bearings • Cylinders • Pistons • Brakes 
Radiators • Refrigerators • Compressor~ 

Fire pumps • Motorcycles 
Auxiliary power plants • and many others 

BUY U.S. WAR BONOS AND STAMPS 

ENGINE AND AIRPLANE CORPORATION 
30 ROCKEFELLER PLAZA, NEW YORK 

Ranger Aircra ft Engines Division, Farmingdale, l. I. • Fairchild Aircraft Division, Ha gerstown, Md . ••• Burlington, N. C. • Duramold Division, Now Yo rk, N. Y. 
Subsidiary, Al·fln Corpora tion, New York, N. Y. • Affllintf'ld, Stral<'l~ r.,rpor..,tion, N"'w York, N. y, 
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TELESCOPE PRECISION 
achieves effortless smo-o-oth writing 
A triumph of precision and design! That is the bril
liant Wearever Zenith pen. Its workmanship has 
been compared to the precision with which an 
astronomer's telescope is blueprinted, machined, 
assembled. Examine its 14-carat gold point •.. its exclu
sive "C-Flow" feed ... observe its sleek beauty. Then 
feel the revelation of its easy, smo-o-oth writing. 
Made by David Kahn, Inc. (Established 1896) 

-Wearever Zenith Pen and $ 215 
Pencil Set In fine g Iff boz -

~=:::::::::::~~ 

At Last a Possible Use 
for the Squeal of a Pig 

WHEN peace comes, the scientists who 
have been doing such wonderful war work 
should be kept busy, under a Government 
subsidy if needful. Here is a suggestion. 
The principle of the sound-powered tele
phone described in the August P.S.M. could 
be extended so that enough electrical power 
could be generated to compensate for the 
gasoline shortage. But first a suitable trans
former should be developed to step up the 
currents produced. After that, the installa
tion of the apparatus and an electric motor 
in automobiles would not only conserve gas 
but make the back-seat driver an actual 
asset instead of a liability. Power companies 
would bid for the privilege of installing 
sound-power microphones at every after
noon bridge party in 
the land, but in this 
case greatcare would 
have to be taken to 
guard against blown
out fuses. Political 
conventions and base
ball games would also 
provide much power, 
to say nothing of 
juke boxes and sim
ilar sources of bed
lam.-S. P. T ., Walla 
Walla, Wash. 

Two Experiments One of Them 
Photographic, t'Other lnsomnious 

THOSE who are photographically inclined 
might like to try the experiment of making 
direct positives on ordinary film simply by 
overexposing it in the camera. Use an ex
posure of 10 minutes or so in daylight good 
enough for a 1/25-second snapshot. I once 
got a roll of pretty good pictures that way 
on film that had been through an out-of
focus Brownie. I simply coiled the film back 
on the original spool, and ran it through 
the camera again, using the long exposures. 
When you get sleepy sometime, see if it will 
help you to keep awake to rehearse men
tally the motions of typewriting something 
over and over again at top speed.-E. N ., 
Prescott, Wise. 

Negative results, artistically speaking, are 
usually the effect of trying to make direct 
positives E.N.'s way, but where would photog
r aphy be if folks weren't willing to try 
thi-ngs! We t ·ried the remedy fo·r sleepiness, 
but our top speed with the typewriter isn"t 
too good, so it didn't work.-Ed. 
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MEET YOUR NEW NEIGHBOR ••• 
J ava is o ne of the string of important stepping stones to Asia and 
the East- steps that include the magic sounding islands of M adura, 
Sumatra, Bor neo and the Celebes. T oday Java is J ap held. T omorrow 
th e Japs will be blasted o ut of there. H allicrafters short wave radio 
equipment in the first assault wave will help do the job. The day 
after tomorrow H allicrafters will help in trod uce Java into the 
wideni ng circle of new, world neighbors. H allicr afters r adios, 
co nsta ncly refined under fire of war, will be ready fo r the peace with 
the finest s hort wave r adio equipment availa ble. 

halli[rilffl!r5 RADIO • 

• 

Here is a Hallicrafters 15 tube, six band com· 

munications receiver with an amazing range 

and capacity. Righ t now all of Hallicrafters 

production goes into war communications 

equipment. But the lime will come when you 

can own a set like this. Keep an eye on 

Hall icrafters to keep you in touch with the ex· 

citing new worl d to come. THE HALLICRAFT· 

ERS COMPANY, Manufacturers of Radio and 

Electronic Equipment, Chicago 16, U. S. A. 

BUY A WAR BO ND TO DAY !' 
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"Young man- you have it!" said the Wizard of Menlo Park 

IT IS A warm August evening in 
1896. Around a banquet table 

·on Long Island sit Thomas A. 
Edison and the country's leading 
men of the electrical industry. 

The talk swings naturally to 
politics, to Bryan and McKinley 
r.nd the Cuban- situation-then 
back again to business. There is 
high discussion about storage bat
teries to drive America's "horse
less carriages". Someone points 
to young Henry Ford, Chief En
gineer of the Detroit Edison Com
pany, and says : "There's a man 
who has built a gas car!" 

At once,' Edison eagerly begins 
to ask questions-and to listen. 
"How do you explode the gas in 

the cylinder? Do you do it by 
contact or a spark?" 

On the back of a menu, Henry 
Ford sketches the details of his 
engine. Edison thumps the t able 
so hard the glassware tinkles. 

"Young man, that's the thing 
-you have it . Keep at it. Your 
car is self-contained-carries its 
own power plant _.:_no fire, no 
boiler, no smoke, and no steam. 
Keep at it!" 

Here was just the challenge 
and encouragement which Henry 
Ford needed most. It was some
thing he never forgot. And through 
the years, keeping-at-it has re
mained a firm tradition of the 
Ford Motor Company as it has 

moved forward in the creation of 
30 million reliable cars and trucks. 

It is this keeping-at-it in re
search, in engineering and pro
duction, that has made the Ford 
name a synonym for smart, com
fortable, economical transporta
tion, priced to serve the needs of 
the greatest number. 

In peaceful days ahead, the 
new Ford, Mercury and Lincoln 
cars will reflect all the established 
Ford skills and inventiveness. 
Their advanced styling will match 
their quality leadership, and they 
will benefit by the newer knowl
edge of materials and techniqu€s 
being achieved as Ford keeps at 
it in making the tools of victory. 

FORD MOTOR COMPANY 
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You Can't Expect Leverage 
Unless You Have Fulcrumage 

IN your August issue, S. van D. P . wants 
to know which was first created, the lever 
or the fulcrum. I 'll say it's immaterial; one 
is dependent on the other. Remove one of 
them and you have nothing. If your corre
spondent doesn't be-
lieve it, ask him to 
produce a hen with
out an egg. Here's 
another one: A horse 
has four feet ; he 
pulls with the two 
front ones and push
es with the two back 
ones. Harness the 
horse to a wagon, and 
prove to me that the 
horse pulls it.-W. J. 
D., Woonsocket, R.I. 

'THI,S HORSE -PULL~ TH€ 
WAGON -

Bullet's Speed is Affected 
by Motion of Gun Mount 

• 

WILL you help settle an argument that has 
come up among the boys in our shop? If a 
gun is mounted on a plane, or any other 
moving vehicle, and is aimed dead ahead 
and dead level, would the speed of the plane 
or vehicle be added to the muzzle velocity 
of the gun in computing the speed of the 
projectile in relation to a fixed point on the 
ground. Or, on the other hand, if the gun 
were aimed dead astern and dead level, would 
the speed of the vehicle b e subtracted from 
the muzzle velocity?-C. W . P., Manchester, 
Conn. 

C. B . COLBY, Aviati on Edi tor, says: "1 
thi nlc you, have i n m ind the t rue vel ocity 
of the bullet and not the muzzle v elocity as 
menti oned in your letter. Muzzle velocity 
i s the rela t i ve velocity at whi ch the bullet 
leaves the muzzle of the gun, no matter 
w hether the g1tn is in motion or not, and i s 
en t i rely dependent on the powder charge 
behind it. Velocity of a projectile (without 
" nMtzzle" befor e i t ) IS influenced by the 
mot·ion of the g1tn f r om which the bullet 
emerges, and the speed of the armamen t 
should be added or ·subtracted from the muz
zle v elocity when talking of the true velocity 
of the pr ojecti le in relati on to a point on the 
g r ound. Muzzle velocity never varies with 
gun motion; true velocity does."- Ed. 

••• 

It isn't gas rationing that determines how many miles you 
ore going to drive your cor during the next year-it's the 
ability of your cor to keep rolling . That's why mechanically
wise cor owners ore using Pyroil to reduce to the minimum 
possible breakdown due to piston and cylinder wear and cor
rosion. A 3-0unce Bottle of Pyroil add
ed to your gas tonk every 250 or 300 
miles of driving-a pint of Pyroil poured 
into your crankcase will make more 
mileage available to you. Simply ask 
the gas station attendant for Pyroil. 

Manufactured and Guaranteed by 
Pyrc>il Company, W. V. Kidder, Found
er, 925 Main Street, La Crosse, Wiscon-
sin. 

YOUR GUARANTEE 
13 years' acceptance by foremost au
thorities-race drivers-explorers-eng i-
neers. 

THREE OUNCE SIZE 
Keep Buying Bonds 

• 

r••••••••••••••••••••• -
I PYROIL COMPANY I 
: 925 Main Street, La Crosse, Wisconsin : 
I I want my car to last and run properly. Please I 
: tell me more about Pyroil and how it can accom- : 
1 plish this for me. 1 
I I 
1 Name........... ........................... ....... .... .............. .. ............ . I 
I I 
1 Address. ... ... ........... ............... .................... ............ .... ..... I 
I I 
1 City or Town ... ~ ......................... ...... ..... State........ .... ... ... I 

~------------------------------~ 
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Dance in 5 Days ... OR NO COST! 
NEWEST STEPS-Rhumba, Samba, Conga and Jitterbug 
Let dancing open the door to 
Romance and Happiness for 
you ! This sensational new book 
helps you learn the latest steps, 

-also the ever-popular Walu. 
Fox Trot, and many old· 
time favorites. SEND NO 
MONEY! 

· qu•ckly, easily. A revolution· 
ary book that offers a short-cut 
to dancing. MAKE THIS TEST! 

Send today for Betty Lee's 
amazing book-it's packed full 
of diagrams and tells in simple 
language how to do the Jitter· 
bug, Rhumba, Conga, Samba 
and other exciting new dances 

Act now, and we' ll send 
you as a gift, 2 additional 
books FREE of any extra 
char'e~ "Tip Top Tapping," 
and ·~wing Steps." And re· 
member-if not satisfied with 
results in 5 days you may 
return the book and Jour 
money will be refunde . 

--~~=~~=~~~=-----., 
1790 Broadway, Dept. 8710·H 
New York 19, N. Y. 1 
Send me "Danclnc," by Bett)' Lee, and 
Include 2 tree books. I 

0 ShiP c.o.D. I wtll PQ' on arrival, 
plus poatace. 1 

0 1 encloae •1.98. Sbtp poatace prepaid. . 
It tn 5 dal(a 1 do not Ieana to dance. I mq 1 1 
return book and you will refund purchase price. 

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

Add.reaa •••••.•••••••••••••••••••••••• I • I 
--~~-~ :..;..;~:..:..: ~ ·..:..: :.:..·.:..:.. :!!-~ -~ : .. : ... :~ 

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

(Such ar .Accounting, Architecture, Nuraino, Dentirtr11. 
Teachinu. Surial ll'ork. Oateopatltl/, Beaut11 Culture. 
Optometr11. Embalming, ChiropodJI,Law,Medicine.ctc.) 

•• or get an Office Position? 
To get anywhere, you practicallY l\IUST finish High School 

FIRST. You can complete our simplified High School Course 
in SPARE time. at home. aa F AST aa your time and abilitiea 
penult. Equi\'alent to resident school work- prepares you for 
college, pre-professional examination s, business. industry. 
Standard texts furnished. ))!ploma. Credit for H. S. subjecu 
already completed. Single s ubjects if delired. Low tuition, easy 
terms. Amerkan l:khooi, C'hkago, E>st. 18»7-endorsed by educa· 
tors. Finish your high school education NOW. Write TOD.A.Yl 

Hieh School Course 
at Home Manv Finish In 2 Years 

~---~············· 1 American School, Dept. H746, Drexel Ave. at 58th St., Chicqo37 
I GPntlemen: Send me FREE Information covering special traln-
1 lng In subjects checked below. No obltgation on my part. 
I 0 High School Course 0 Diesel Englneerlnt 
1 0 Cost Accounting for Mfg. 0 Drafting and Design 
1 0 Architecture and Building for Men and Women 

1 0 Automotive Engineering 0 Plastics 
0 Business Management 0 Private Secretary 

I 0 Electrical Enoineerint 0 Mechanical Enolneerlnt 
I 0 Elec. and Gas Refrigeration 0 Aviation 0 Radio 

I 0 Air Conditioning 8 Saleamanahlp 
0 Railway Tralnlnt Shlpbulldlnt 

I 
I 
I 
I 

Name ••••••••••••••••••••••••••••••••••••••••••••••• 

J.441'1U • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Buy War Savings Bonds and Stamps regularly. 

SIMPLE, EASY TO USE 
Magic liquid takes only 2 minutes to reJ,?rO
duce any snapshot you have on to statJon· 
ery, handkerchiefs, ties, scarfs, etc. Won't 
wash off. Won't hurt negative or fabric 
it's used on. Personalize your belongings! 
An ideal gift. Complete outfit enough to 
transfer 100 photos--only $1.00 postpaid . 
Sent C.O.D. for $1.30. 

CHRISTY PHOTO SUPPLY 
2835 N. Central 221 34 

Build with Cement 
StronglY reinforced with cheap wood. Mod
ern stream-lined roo!, walls and gutters. 
How to build a houae 22x24 , three rooms , aa 
low as S 100 for materials; garage, S20; 
20x50 poultry house. aso. Farm buildings 
for a few dollars. Homemade equipment to 
make wall·hlgh building blocks with Inside 
and outside finish; roof. wall and floor tile 
In c,olor, and durable wallboard of aawduat 
for a few cents. Several formulas. Labor 

saving, long lasting. no painting. Make doors and windows. Also sec· 
tJonal cabins. 100 money and labor saving building Ideas. Mixer and 
11aw easily made from old auto. 40 War·tlme Plans. E@rn SlO a day. 
Guaranteed. Illustrated Instruction book, Sl.OO. 
MAKE FURNITURE OF COMPOSITION. Cement, sawdust, paper, aa· 
bestos. Homem~<de cements. Some part scrap wood and metal. 
Make tables, cabinets. chests, racks, shelves, Inclosed sinks, lawn 
novelties and toys. Over 500% profit. soc. 
HOW TO MAKE 50 ACCURATE WOODWORKINC MACHINES, saws , 
drills, sanding wheels, tools. weed cutters and many other 
things from olrt auto parts and • SOc. 
HO ME MFG. ENTERPRISES. projects. SOc. 
SJ>eclal: All or the books ald. No C.O.D. 
HOME INDUSTR 1318 So.30th 5 Nebr. 

Wonderful, new deviee, guides 7our band; cofteet8 your wrltlq 
Ia few day1. Big im~~vement in three hotll'l. No failare1. Com• 
plete outline F.RBE. Write C. J. 0111Deat,3S·B,St. LoW..IIo • 

. ~:~ IN A RUT? f:X~H:~::; 
turns •ordinary• ability Into •extraordinary• achievement. Helps you 
FIND YOURSELF and your natural ability; awakens new powers tn 
your mind; uncovera hidden opportunities and earning-power to ad· 
vance )ears In month~<. Folder FORGING AHEAD FASTER free. 
Dr. Tlbolt, Dept. 82A, 185 Codfrey. Philadelphia 20, Pa • 

lEY II RABBITS-CAVIES 
WE Buy and J)Ut J'OG tn toaeh wtth other markets • 

Catalog and COPJ' of ma.-.lne lOc. Or aend 
25c tor Book Catalog and Price Llatand 3mo. 'a SubaeriP· 
tlon to the AMERICAN SMALL STOCK FAIUIER. 
OUTDOOR EJTUPIIIE CO., IY55, PEAIL lllEI, I. J . 

AMAZING MYSTERY 
~~/'thtl~~~~v.H:c~~!r.~ B u '' 0 N Hutton you csn make 
your own Tclephone-
Amplllier-Detectlphone. Attach this button to piece ot 
cardboard-transmit conversation to another room. MU· 
ale also transmitted to distant placea. Moat lntereatlnll', 
electrlcsl apparatus ever discovered. Enables you to 
p~rform hundreds of experiments. So tiny it can be 
ronct'aled In dozens of places. A Pre-War Product. 
Electronic Button Including 6000 word Instruction book· 
let with 50 Illustrated experiments $;.~t.ll. onlf $1.00. 
Electronic Products Company, • cnanes,lll. 

Why worry and suffer any 
longer if we can help you? 
Try a Brooks Patented Air 
Cushion. This marvelous 
appliance for most forms of 
reducible rupture helps hold 
nearly every rupture securely 
and gently-day and night
at work and at play. Thou
sands made happy. Light, 
neat-fitting. No hard pads or stiff sprin~s to chafe 
or gouge. Made for men, women and children. 
Durable, cheap. Sent on trial to prove it. Never 
sold in stores. Beware of imitations. Write for 
Free Book on Rupture, no-risk trial order plan, and 
proof of results. All Correspondence Confidential. 

Brooks Company, 160-D State St., Manhall, Mich. 

C.opyngllted maten~ 
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~ Send for FREE Lesson 
How and Prove to Yourself 

Quick and Easy You Get 
Ahead in Radio by the NEW 

• SHOP METHOD HOME TRAINING 

I Learn by Doing! 
Use real Radio 

I Equipment Furnished 
with your Course 

Experlenc~ 
Is the b est 
t eacher. You 
learn b:V ex
perience w ith 

I•• the exclusive 
National 
ShOP• Metbod 
of Rome 

Tt'alning-actuali,Y 
:f bulld rruu>¥ clr<:ult<o nnd do .._.,...,. 
::1 ments with the big k its of standaTd 
-r radio pnrts Included In your train· 
·t ing equipment at no extra cost to 
"you. 

Build a superhetero· 
b dyne reccl vcr. Make 
•i tests and conduct ex· 
q_perlments thut show 
"(you tho why and how 
<0 of elect ron lc.s. Build 
a11n a u(li o osct lll\tor. 
a sitmal generator& 11nd 
o other Instruments with 
b tbe parts and supplies 
!i include<\ In your course, 
.. ... F.M." Means Future Money 
;r F requency Modulation ( F .M. ) ts here 

t~ stay. 'thou
sands of :F .M. 
licenses have 
b een granted by 
the l!:overnment 
P.C.C. au over 
the country. 
Learn what thl$ 
means to you. 

OCTOBER, 1944 

Cet ready for TELEVISION. 
Get your shore of the RADIO 
SEnVlCE nustn ess. Here Is a 
senst~tlonnlly Improved way f or 
you to get tho right tratnlng
a t ho r ough ly prove~ syste m 
whereby :you study 1n spare 
t lmo-odd hours, even mi-nutes
and hav6 t he a dvantage o f act ual 
ahop experience b ehind y ou. 

This exclusive shop method ot 
home training comes to :you right 
rrom ono o! the world's greatest 
vocational educat ional centers,
t he r esident training show; and ex
perlmcnt!lllaboratoriesQ!Natlonal 
Schools. It Is t.he sound,fractical 
training based on actua e."'Peri· 
ence or qualified instrUctors and 
engineers wllo have J>l'epa r od 
thousands ot National graduates 
now employed in the radio in· 
dustry. 

It IS UP•to·<late-matches t he 
pros,-res s constantly belng m.ade 
in modern rndlo, televtslon and 
electronics. I t is time tested. 
National Schools has b een "traJn· 
log men !or higher pay and 
g reater opportunity tor more than 
a thlrl1 of n ccntur;v. F ill out and 
mail t ho coupon below f or detai ls. 

ShoJ Method Trainlae Wits Good Jobs 

" M.v latest offer 
was 55,800.00 as 
Radio P hoto Enlri· 
"""r • • . but t •m 
doin~ weu where I 
am now engaged. 1 
am deepl.y indebted 
to N'at>onal."

Joseph Grumich, Lake Hiawatha. 
New Jersey. 

"Due t o my tr:lln· 
ing at Nai.lonal I 
w1os sel<>ctcd to in· 
s~t'\lct In the lobo · 
rntory w ork of N;ovy 
and Ma1· 1 nc!!. '' 
R. R. Wright, Black
foot. Idaho. 

"I b eUeve Nil· 
tlonal offers the best 
course to be had. 
• • • K.Wp up the 

food wotic."-0. K. 
vey. Washington, 

0. c. 
Read what hundreds of other 

enthusiastic students b11ve wrlt· 
ten a bOut NnUonnt Trninlng. 
Senl1 1n ;your coupon today. 

B e Sure in Pos t-War 
Now, r ight n ow. Is the time 

to prepaTc for suc
Cli:SS AND SECUR· 
I TY in the ~treat ex
p ansion alter tho 
war. The fiel d IS 
w ide open.. 'l'ralnlld 
men wlll get tho 
'Preference In tho 
broadcastinlf sta· 
tions-ln industry
will make quick 
progress with small 
capital in their own 
business. Solcli<trs, 
sailors ana marines 
make use o f your 
free t im e to get 
ready tor the !U• 

turc. Study while still In u ni
form. Thou sands o f men In the 
armed forces have train ed a t Na· 
t iona I Schools undet" U . s . Cov· 
e r nment s p onsorship. 

See for Yourself 
Now, t•ight now, is tbe time 

to grasp the great OP'{>Ortunity ot 
today--a Qu~cessfnl career for to· 
morrqw. Got into the b ig money. 
rapid advancement, a PO!>Jt:ion ot 
importnncc. A BUSINESS O.F 
YOUR OWN. Tho i ndUstry is cry• 
tng tor t rained men everywhere. 
A r apidly expanding business
probably the great(!St in Indus· 
trial hlstocy-holds out the prom
ise of a nch f u ture-pro5perous 
•ocurlty. Dut t.o ·wtn 1& you n1w.t. 
be read.Y. We ll-trained men ONLY 
are wanted. -

Examine the National Shop l\lethod 
of Home fiaiuing carefully. Be con· 
vonced. Study the l esson we will aend 
you FREE. No obligation of any sort. 
F ill out the coupon mail it t oday. 

NATIONAL-SCHOOL 
~ lOS ANGELES 37 CAlifORNIA (Sf . l905 

~ 

I N3t ional Schools , Dept . 10-PSR I 
I 4 000 South F igue roa Stree t , Los Angeles 3 7 , Ca li forn ia I 

I
I (Mall in envelope or paste on penny post card) I 

Ma tt me FREE the three b ooks mentioned in you1· ad including n 
s::unplo lesson of your course. I understand no salesm:.m will cnll 

I on mo. I 
I I I NM1E...... .. . . . . .. .................... AGE ••• • •••••• I ! ADDRESS • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • I 
I C lTY'. 0 

•••••• • 

0 

•• ·I~Ciu·d·Q· your zone "n"uiUbe~TATE 0

• 

0

• 

0 

••••• • • I 

~----------------------------~ 
Buy War Savings Bonds and Stamps regu la rly. 37 
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Can Be Carried 
in Vest Pocket 

ONLY 
• 

.so 
POSTPAID 

ABSOLUTELY 
ACCURATE 

Yet Weighs Only 5 Ounces 
• Handles Totals up to $10~000,000.00 

• Totals appear instantly-as fast as you put 
the figures down 

• Can be used to subtract, multiply and di
vide, as well as add 

• Metal construction for years of service 

Haven't you often wished for a handy little d e
vtce like this . .. that you could take with you 
ANYWHERE . . . on the 1·oad, in the office, at 
home or in the sh_op ? You can get one now ... 
Business man, student, housewife-everyone 
finds this handy guaranteed -accurate little ma
chine useful ... ORDER YOURS TODAY. 

SEND NO MONEY 
Just send name and address. Then pay postman 
S2.50 plus postal charges on delivery. Or send 
$2.50 with order and we pay all charges-saving 
you about 50 cents at the new postal rates. 

LEE SPECIALTY CO., Dept. PS-4 
Box 3620, Mdse. Mart, Chicago 54, Ill. 

----MAIL COUPON TODAY·----l 
L- Specialty Co., Dept. PS-5, 
Box 3620, Mdse. Mart, Chicago 54, Ill. 

Please send me one of your MIDGET ADDING MA
CHINES. 
0 I am enclosing $2 .5 0 0 Send C.O.D. plus postage 

NAME . ..•••••••• ••• • •••••••••• .......•... .• • 

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

I ClTY & STATE .. . . . .•...•... . 0 • ••• 0. 0 • • ••• • 0 • • 

I 
I 
I 
I 
I 
I 
'I 

L--------------------~ 
Buy War Savings Bonds and Stamps regularly. 

• 

S.lbs ~~~ErH:.;.~~~~~~~~$1 98 
•-WORKSHOPS- HOME USE • 

SCREWS • NUTS • BOLTS • WASHERS 
RIVETS • SPRINGS • BRACKETS • MISC. 

MORE THAN 1 ,000 PIECES 
5 full pounds-a veritable treasure chest of fastening de
vices for every practical use. Satisfaction guaranteed. Or
der now. $1.98. SPECIAL-2 assortments, over 2,000 
pieces, for $3.69. 

HUDSON TRADING CORPORATION 
fhe House of Handy Assortments 

C-161 West Hubbard St., Chicago 10,111. 

F R E E 1 Handy Lis t of Special 
• Assortments: FIBER 

AND BAKELITE WASHERS-RUB· 
BER WASHERS and PADS-FELT 
WASHERS and PADS-RADIO LUGS, 
C L I P S AN D C 0 N N E C T 0 R S-

..-rt.C:HT '•I'U W ..,.,.DU 

SPRINGS-SELF·TAPPING 
SCREWS-etc. 

Blue Print 27" x 36" shows how to ftnd lencth 
of any r after, find any angle In d ecrees, frame 

any poly&on 3 to 16 sides, read board foot and brace tables. 
octagon scale, r after t ables and manr other uses. Can be scaled 
down for model work as well as ful scale framing. Also chart 
changing pitches to degrees for use with Radial Saws . Send 
SOc In coi n or money order, No Stamps or checks. 

MASON & PARRISH ENGINEERS 
2105-S N. Burdick st. Dept. B Kalamazoo 81 Michigan 

LOW 
PRICE 

For Tractors 
-Makes wood sawing 
fast and easy. Can cut 

enough wood to pay for 
itself quickly. Easily· 

moved while attached. Big 
heavy blade. FREE details. 

OTTAWA MFG. CO. 
W-1001 Oak Ave., Ottawa, Kans. 

Finest quality. Over 300 artistic designs. Write 
for our attractive free catalog and select a 
beautiful pin or ring for your class or club. 

Dept 0, Metal Arts Co., Rochester 5, N. Y. 

J!J~~sOeo~o~GI!. ls !~~:!!!. ~~t~~ 
and repairs for Stokers, Oil and Gas Burners. ELECTRIC 
DAMPER CONTROL FOR COAL FURNACES $15.60. 
Stokers for apartment~ and stores. Sump Pumps, Plumb· 
l ng and heating equipment . Automatic gas water heaters . 
Gi>S RANGES :S!\9.00. Gas and oil circulating heaters. 
PEERLESS SALES Dtpl. S. C.V. Sin. Baa 1Z2 Un~ln &. le.rallla 

ILLUSTRATED COMIC 
BOOKLETS 

for adults (vest pocket s ize). The 
kind you like! 10 different book
lets sent for SOc or 25 assorted 
for $1. Shipped prepaid in plain 
wrapper. No C.O.D. orders. Send 
cash or money order. No s tamps. 
G R A Y K 0, 0 e p t . A -402 
Box 520. G. P. 0 ., New York 1 

NEW! IDEAL NAVY GI"S! 
Grand " Sweetheart" Combination GiffJ 

• •• the pin for HER ••• the ring for HIM 
No. 3 1 21 - Men 'sheavy rln~t In lOK 
Solid Gold, only S 16.50. In Ster· 
llnJt" Silver. $7 .50. Lady 's 
(No. 541) In solid ster ling. '-<"" 

II;'Old p late anchor, $ 3 .00. Pic· 
actual size. Prices 

l <"luo~" postage and Federal Tax. 
Satisfaction guaranteed. S e nd 
for free Jewel ry Circular, E . w. 

Lane, ManufacturersRepresentatlve . 
HERFF· JONES MfC. Jewelers, Dept. PS, 32 W .Randolph, Chicago 1, Ill • 

• 
Cupynghted rr at n 11 
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Direct-From-Industry Training 
fn Your Own Home 

The Aircraft Industry needs 
Draftsmen and Engineers NOW
and for the Big Tomorrow ln A via
tion. Be ready to cash in on the recon
version. As a trained Draftsman you 
can be an important figure in Peace-time Aviation. 
Remember--everything new starts on the drafting 
boards. Ambitious high school students-and service 
men, too--are now choosing this RYAN method of 
leisure-time training-planning for a successful 
future. RYAN Trains You In Spore Time 

Aviation Industry leaden at Ryan have proven with di t·ect
from-the-industry methods of instruction that they can t rain 
you thoroughlf-yet quickly, In your s pare time. The lessons 
are so interesting many students earn a coveted Ryan diploma 
far ahead of schedule. Higher education or previous experience 
not necessary. Included with your training, you get complete 
Aeronautical Drafting equipment at NO EXTRA COST. The 
low R.A.I. tuition covers everything • 

. ·.: 

Do This-Then Judge for Yourself 
Your time is the most valuable thing you 

have. You owe it to yourself to see that the 
study course on which you s pend your time ia 
the finest-the most practical. So use below 
coupon-now! It'll take but a minute-and it 
may easily be your passport to a successful 
career in aviation. Save time, send it Air Mail. 

RYAN Aeronautical Institute I I 4110 Lindbergh Field, San Diego 1, California I 
Please send me your FREE 24-page illustrated book, "New I Horizons of Opportunity," and full information on R.A.I., in- I 

eluding cost of training and job opportunities. 

I I I NAME ___________ --AGf __ l 
I STREET _______________ • 

l£!TY STATE ...J 

PLAYS AT DANCES PLAYS ON RADIO WOULDN' T TAKE $1000 FOR COURSE 
''The lessons are so simple that an::;one can 
understand them. I have l('arned to play 
hy note In a li ttle more than a mon th . I 
wouldn't take a thousand do llars for my 
course." •s. E. A .. Kansas Cit::;. Mo . 

"Your lessons have been most sathifactory. 
I can play all of the popular songs . I have 
earned money playing at dances." 

· ' I can't keep from telling you that 1 have 
a good position playing from KTHS, Hot 
Springs, Ark .. every morning." 

• E. N. J., New York •J. S., Okla. 

who never thought they could! 
You, too, can play any instrument 

by this EASY A-B-C METHOD 
YOU think it's difficult to learn music? That's what thousands 

of others have thought! Just like you. they longed to play 
some instrument. But they denied themselves the pleasure
because they thought it took months and years of tedious study 
to learn. 

And then they made an amazing discovery! They learned about 
a wonderful -way to learn music at home-without a private 
teacher-without tedious &tudy-and in a surprisingly short 
time. They wrote to the U. S. School of Music about this re
markable short-cut method. A free print and picture sample 
actually showed them how easy it was to learn. 

The result? Over 750,000 people have studied music at home 
this simple, A-B-C way. They have found the key to good times, 
POPUlarity and profit, 

And that's what you can do, right now. Simply mall the 
couPOn below. Get the proof that you, too, can learn to play 
your favorite instrument-quickly, easily, in spare time at home. 
Just read the fascinating illustrated booklet-examine the print 

and picture sample. If Interested, tear out the coupon now. be
fore you turn the page. U . S. School of Music, 810 Brunswick 
Bldg .• New York 10, N. Y. For ty-sixth year. (Established 1898) 

•Actual namea on reque.t. Picture• b11 profeuional tnodel•. 

SEND FOR FREE PRINT AND PICTURE SAMPLE . .---------.--------------, I u.s. School of Music, a(oarunswlckBidg.,NewYorkiO,N. Y. I 
I I am Interested In music study. particularly In the Instrument I 

Indicated below. Please send me ::;our free booklet. " H ow to 

I Learn Music at Home' • and ::;our Print and Picture Sample. ( Do 
you have Ins trument .........•..•.. • . ... . · ... .. . · · · · ) I 

I Plano Plano Accordion Reed orcan Clarinet I 
Cultar saxophone Tenor Banjo Trombone I VIolin Trumpet, Cornet Ukulele Other Instruments ( 

I Name · · · · ' ' ' · · · · ' · ' 'c PLEASE. PRiNT)' · · · · ' ' · ' ' ' · · · ' ' ' ' . ( 
I Street . . . . . . . . . . . . . . • . . . . . . • • . • . • • . • . . . . . • . . . . . . . . . . . ( 

IL..City · · · ... ~- ~~~~~ · ~~r~. ir' ~~~~r· ~~· ~~~r~5~~t':.~~: . . . . . ... I ____________________ .. 
SAVE 2c-Stick coupon on penny postcard 

OCTOBER, 1941!- Buy Wcrr Savings Bonds crnd Stamps regularly • . 39 
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If You Hav~ Had to Wait 
for Your Copy of 

WEBSTER'S NEW INTERNATIONAL 
DICTIONARY, Second Edition 

74u ~4 de 1<eau~e: 
THE rationing of paper has made unavoidable a 

restriction in production and heavy govern-
ment needs must be supplied-aU in the face of 
the greatest civilian demand for the Merriam
Webster in our history. Naturally there are not 
enough copies to make possible prompt delivery 
to everyone. Please wait as patiently as you can 
for your bookseller to s upply you. 

GET THE BEST- Even If You Have To Wait For It 
The Merriam-Webster is the standard of schools 
and colleges; State Supreme Courts; the Gov
ernment Printing Office; professional and busi
ness offices everywhere. Contains 600,000 Entries 
-12 2,000 more than in any other dictionary. 
1 2,000 terms illustrated. 3,3 50 Pages. G. & C. 
MERRIAM CO., Publishers, Springfield 2, Mass. 

SHIPPED 

FREE FOR 
EXAMINATION 

Learn to draw plans, estimate, be a live-wire builder, do remodel
ing, take contracting jobs. These 9 practical, profusely illustrated 
books cover subjects that will he lp you to get more work and 
make more money. Architectural design and d rawing, estimating, 
steel square, roof framing, construction, painting and decorating, 
heating, air-<'onditioning, concrete forms and many other sub
jects are included. 

BETTER JOBS- BETTER PAY UP-TO-DATE 
EDITION Keep buRy no'v at good pay, and be prepared 

for after-war building boom. Big opportunities These books are 
are always for 1\U:N 'VIIO KNOW HOW. These J~:ea~g~~~':i:f~ 
books supply quick, easily understood training wehaveeverpub· 
and handy, permnnent reference information Ushed on these 
that helps solve building problems. many subjects. 

Coupon Brings Nine Books FREE For Examination --------------------------------AMERICAN TECHNICAL SOCIETY Vocational Publishers since 1898 
Dept. G 720 Drexel at 58th Street, Chicago 37, Illinois 

You may ohlp me the Up-to-Date edition of your nine bic booke. "Bulldinr:. Eotimatlnr. 
and Contraoting"' without any obliJ;ation to buy. I will pay the delivery eh&rges 
only. and if fully anti•fled in ten dayo. I • ·ill eend you $2.00, and after that only 
$3.00 a month. until the total price of only S2Y.80 ia paid. 1 am not oblirated in any 
way unleaa 1 keep the l>ooko. 

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

Addrete ....... • .... • •......... .... ............... • ......... . ..... . ...... . •. .• 

City . ... •... . ...... . .. . ..... . .......... .. ... . ............ . State .•...••••••.•• 
Please attach a letter stating your age. o~cupatlon. employer's name and 

addrus. and that or at ~ ~~st one husln~>ss man as a reference. Men to 
scrvh.·e, alsn tll('asc t:lve home address. 

I 
' ' I 

I . 

THIS GREAT BOOK 

Every fa rmer. every 
l over or horsefl esb 

should have a copy of it. This amaz
ing book tells how to know h orses
bow to break them- bow to train 
them- bow to make money as a 
master horseman. W1ite tor u todav 
-FREE. together with my SI>(!Cia l 
ol!cr o f a course in Animal Breeding 
without cost to you. If you are inter

~~~. ested in Oaitlng and Riding tbe 
sadld e 1 check h ere 0 Do U tod-ay-now. You'U 
never reura 
BEERY SCHOOL OF JIORSEMANSHlP 

I 5810 • • • Pleasant Ohio. 

! HOW TO GET A BIG PAY JOB IN 
Real C4ials 

Tremendous real estate boom 
predicted. Big-pay, perma
nent Jobs or your own 6-
profit business . Salaries up 
to $2.500 to $10 .000 a year 

Write for 

FREE 
BOOK! 

STUDY 

In property management. 
urokerage. appraisal, loans. insurance, building. Many 
make fortunes selling r eal estate. Thousands or trained 
men, women, required yearly by real estate firms. Insur
ance companies. banks, Federal agencies. Rush post-card 
for 32-page QUIZ BOOK-mailed FREE with full details 
on new and only 5-volume library. MODERN REAl. 
J:STATE PRACTICE! Lane Books, Dept. C-10, 100 East 
Ohio St., Chicago 11, Illinois. 

ENGINEERING AT 
HOME 

With A Chartered Educational Institution 
Courses In ENGINEERING: Electrical, Civil. Mechanl~al, Draftln~r . 
Architectural. Steam, Aeronautical. Radio, Structural. Mlnlll&'. ID· 
dustrlal. Highway. Petroleum. Marine . Chemical. 
Courses In ARTS AND SCIENCES: Phlloaophy; Education; LeU.rs; 
Public Health; Medical Jurisprudence; Psychology; Sociology; Physics: 
Chemistry; Geology; Pol. Science; Theolop; Law; Bualnesa and 
Commerce: Accountln.r: Mathematics: Statistics; A.Jrrlculture. 
Mcltinley·Roosevell lncer,snted, 4810·8C, Sherid1a Rn•. Cllic•t• 41, lllineis 

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

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

A SIMPUFIED ART ANATOMY OF THE HUMAN FIGURE 
by The book talklnc aboutl One of the 

of lta both student and pro-
ov~•r 350 drawln~ts show 

detailed studies {~fi~~-f~.~~f;~~~f~posed and In action. 
HOUSE 

ITALIAN A ON 
HAND MADE. Very best. Lowest prices. Buy direct from 
Fartory and Save 1\Ioney. Send name and address r .. r 
FREE ca t.n I OR. 

ITALIAN ACCORDION MFG. CO. 
323 W. POLK ST., DEPT. PS-10 CHICAGO 7, ILL. 

WHAT ARE YOU BEST FITTED TO DO? 
Discover your best abilities through scientific aptitude tests! 
Plan your career now with the help and guidance of modern 
test findings. Information lOc. Write for this now! 
Testing Service, 202-U Commercial Building, Rockford, Ill. 

The SUPER SYSTEM 
of Natural Physical Training builds 
health and strength. Send for my 
free booklet "Building A Better 
Body". 

HARRY GOOD, 3261-S WATSON RD., ST. LOUIS 9, MO. 

Wt¥ wllea Sllldlftl, lflndlll&. paint spraylnc, sweejlinc, dustlftl, furnace 
clllnin&, etc. Handy as a 'air ul passes. Just keetl moutb clostd 111d 
brullll throuch nose is all you do to operate. Protects apinst nuiunce dusts. 
Unt. coal, cem~nl.traln dust. Hay leur sullems w11r to kHP from bruthill& 
11011•. Welchs I oz. Hu 9111. ia.liltet. wrn. lw ''" UlwwiWtl 

H. S. COVER, Dept. PS, South lend, Ind. 
"GOLDEH JUIILEE YE.U.1894·19 .. " 
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TO BIGGER PAY 

.. Old timer" or .. beginner"-Makemore 
--~money now and after the war. Get the know I· 

edge that brings Better Jobs, Pay Raises and Supervisory Jobs. 

QUICK-EASY- Practical Way 
A tried practical method of improving your knowledge of mod
em electricity. Get facts about EXTRA EARNINGS or money back. 

BE THE MAN WHO KNOWS 
Unique plan written by one of America's leading Electrical 
Schools and approved by Electrical Experts. Covers everything 
from Home Wiring to D. C. and A. C. Equipment. Air Condi
tioning, Motors, Diesel, etc. Right-up-to-the-minute! Try it 
WITHOUT A PENNY'S INVESTMENT I 

Get Facts-FREE! Write Today 
I'll send you complete details of this amazing modern way of get· 
ting pay-knowledge easily, quickly. If you want to better your 
condition in life to earn bigger money. just write your name in 
margin, paste this advertisement on post card and mail in now I 
H. C. LEWIS, Pres., 500 S. Paulina St., Dept. 74-RS, Chicago 12, IlL 

INDIANA TECHNICAL COLLEGE 
Engineering B.S. degree in 27 months. Aeronautical, Chemical, Ch·ll, 
Electrical, Mechanical and Radio Engineering. Gon. aJ>I>r<>\·ed 
for G. I. bill. Prep courses. no added rost. Large industrial 
tenter. Earn Jlring expenses. };nter :\larch. June, anti Dec. Catalog. 
6104 E. Washington Blvd., Fort Wayne 2, Indiana. 

More good jobs now in Drafting. Learn AT 
HOME in spare time (or at our Chicago School ) . 
Send postcard for FREE SAMPLE LESSON and 
see how easy t o learn and get a good job. 

CHICACO TECHNICAL COLLECE 
N·215 Tech Bldg., 20005. Mich. Ave ., 16Chicago, Ill . 

FOR SICKNESS OR ACCIDENT 
Hnpltll Exptnns paid, up tt . . • • • • • • $540.00 
FOR ACCIDENT 
Doctor Ex,_. pald,lp to • • • • • • • • • $135.00 
loa If Willi rtlmlntrud,tp to • • • • • • • $300.00 
liU If lift., Accld•t . • • • • • • • . $1000.00 
WAR COVERAGE AND EXTRA BENEFITS 
CltiiAJrtb Expe1111 p1ld, up tt • • • • • • • • $60.00 

You know bow easy It Is to run Into debt when elckneas or 
accident bit. Under the Famlly Mutual Plan, you'll be able 
\0 pay your hospital blllll, and In case of accident, doctor 
expenses, and you'll be reimbursed for loll8 of time from work. 
No matter where you live, your policy admits you to any boe
pltalln the United Statee or Canada. In the hospital you may 
bave tbe care of your family doctor. Simply pre.eent J'OUI' 
FamUy Mutual card at the time of aclmlttanoe. . 

COUPON TODAY • No Apnt Will Bother 

: Family Mutual Life Insurance Co •• Wll•inltn. Del. I 
1 

Pl1t111 ,,.4 "''· fl1itlto•t o611tlltiOfl, ~"'''''' lrcfor· ~ 1 ,.,,,., •• , •• r Eco•omical Ho•lltall•t"lo• PI••· PS·5 1 I I I NAME I 
1 ADDRESS I 
: OTY STAT : 

L ----·--------------··----------·· 

YOU'VE NEVER HAD .. A GREATER , 

' 

Many Patents •• .lf Secured Now ••• Have 
3-Fold Chance to Become Profitable 
Do you realize the value of your labor· 
saving or time-saving device • •. • ~·our 
improvement on a madtine . . • ~·our 
gadget that docs some job better or does 
a job automati<·all~· ·that has never been done 
before? ~Ian-then think this over! 
NOW is the time to have 
your application prepared 
and prosecuted because 
American manufacturers 
are planning their coming 
peacetime production 
while they are out-pro
ducing the Axis. Thus
if your invention will help 
win the war, your Govern
ment may adopt it. Or
one or more war goods 
manufacturers may use it. 
Then-when peace comes 
-many opportunities may 
present themselves. Even 
if your invention is for 
peacetime use only
DON'T WAIT. Cash in on 
the present wave o! 
"Post-war" Thinking. 
WHATEVER YOUR IN-

HOW 
WE CAN HELP YOU 

A thoroughly trained 
staff here at VIctor .1. 
Evans & Co.. competent
ly takes care of all the 
details for you • • • a 
procedure followed by 
many Inventors. The ex
perience ot this staff II 
your assurance that your 
patent application wilt 
be prepared In the proper 
manner and speediiJ' 
pushed to a conclusion. 
We've served men like 
you for nearly fifty years. 

VENTION-THERE IS NO BETTER TIME THAN THE 
PRESENT TO DO SOMETHING ABOUT IT. 

GET THESE BOOKS-THEY'RE fREE-THEY 
TfU YOU WHAT TO DO 

These two big booka-"Patent Protection" and "'When and 
How to Sell Your Invention" have helpe>d many lnvt>ntorK 
to ~;uccess. They can help you! Sixty-four pages of val
uable Information and guidance. w e ll Illustrated . Show de
tails of 11:1 Mechanical movements. They may be ju s t 
what need to complete your Invention. 

Use the coupon NOW-while It's fresh In your 
mlnct. ·we'll rush the hook~< to you with fr .. e 
"Evldenee of Invention" form that will help 
you est:tbllsh your claim. 

SUCCESS COMES TO 
THO$ E WHO ACTI 

SEND THIS COUPON 

TODAY-

I 
Registered Patent Attorneys for Nearly 50 years 1 

I 840-L MERLIN BUilDING • WASHINGTON·6, D. C. 1 

I 
• 

Please send me your books "Patent Protection" and "\\'h<'n I 
1 and How to Sell your Inventlon"-also Important "Evidence 
I of Invention" form. without c ost or obllsratlon. I 
I I I Name • ••••• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1 
I I I Address •••••••••••••••• • • • ••••• • ••• • • • • • • • • • • • • • • • • 1 

I 
I ("tt~' nnt1 Stnt~ . . •• . •••••• · · • · · • • • · • • • • • • • • • • • • • • • • • • 1 

!-------------------------------· 
Buy War SaYings Bonds and Stamps regularly. t • 
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Listen 'to 'this Record I 

FRENCH. GERMAN, OR 
Big opportunities awaiting Americans who speak Spanish. 

Learn as easily as a child learns-' 'by listening'' to these 
brand-new CORTINA recordings. 

Only IS Minutes a Day 
THOUSANDS have found it the most fascinating, most satis

factory method. Here is the quick, easy way to Jearn Spanish 
for PLEASURE AND BUSINESS. INVESTIGATE! 

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

what you want to know. Interestmg. 
Get it. 

CORTINA ACADEMY (Language Specialists for 60 Years) 
Dept. 1210, 105 West 4oth Street, New York 18, N. Y. 

Please send me free-without obligation-your booklet, "The 
Cortina Short-Cut. " I am interested in (mark): 
0 SPANISH 0 FRENCH 0 IT ALlAN 0 GERMAN 

N arne ..•••••••••••••..•......••.. .•...•• •...•.••••..•• . 
Ad dress • .•• .•••••• .•••.••• • .••. .•.•..•.••••• •••• •• •••• 

D Simplified Radio Servicing 
Learn quickly to repair all radio sets. 
New method permits you to do expert 
work almost immediately. Simple picture 
suggestions t ell you where to look for 
faults and how to make the $ISO 
repair. Manual 8lh x 11", 112 
pages, 16 blueprints, 1000 hints -

D Radio Servicing Made Easy 
Essentials of radio repairing 
simplified with pictures, charts, 
hints. Data on tubes, testing 
parts, reading diagrams. L a rge 
size: 8% x 11 in., 44 pages. 
Greatest value in radio 25C 

books ...... 

O How to Use 
Radio Diagrams 

Practical facts on 
how to use radio 
diagrams in service 
work. Symbols, 
t~sts, sugges-1Qc 
t1ons .•.•.... 

D How to Modernize Radios 
Cash in· by improving circuits, modern
izing cabinets, adding features found on 
modern sets. Practical job-sheets with 

~~~=~!s!.~~-~;~~~~ .. :~:~.~:~~~ $100 
0 Practical Radio, 6 x 9 in., 336 pages ............ $2 .95 

0 Television Facts, Timely book........................ .40 

0 Radio Mathematics, Written for radiomen .. .. 

0 Refrigeration Manual, for Home-Study ..... .. .. . 

Check books wanted. Write your name and 
address in margin below. Cut out and mail en
tire advertisement. Enclose remittance. Ship
ment made postpaid. Money back guaranteed. 

SUPREME PUBLICATIONS 328 S. Jefferson St. 
Chicago 6, ILL. 

INTRODUCING AMAZING 

AUTOFYRSTOP 
Quick CASH PROFITS demonstrat
ing AUTOF\"RSTOP, remarkable new 
combination automatic and manual 
fire extinguisher and alarm. Holds un
eQualled records. Sells fast to defense 
plants, homes, schools, stores. etc. L01~ 
priced. BIG PROFITS. Experience 
unnecessary. Details FREE. Wrltt>: 
AUTOFYRSTOP CO., Dept. P-104, 
2035WashlngtonAve., Phi !adelphia, Pa. 

Aircraft Instruments Explained!. 
As Chief Instructor In the Pittsburgh I nstitute of Aeronautics , ORION 
EDWARD PATTON knows exactly the practical Information that 
stu dents of flying require. He gives you the whole UP·to·the-mlnute 
story about each of the Instruments which make modern ftylng easy 
and safe: Turn and Bank Indicator, Gyroscopic Horizon, Clearance 
Altimeter, e tc. All p,1ctured ln fUll detail. SEND NO MOl'I"EY. Just 
write on postcard. ' Send me AIRCRAFT INSTRUMENTS. Their Theo· 
ry. Function and Use , by PattoJl. to read 5 days FREE." After 5 days 
return It without obligation, or send only $2.7 5 plus a few cents 
postage. (It you send price with order we pay postage. Same return 
nrlvlle~e.) Write todaY to 
D. VAN NOSTRAND CO., Dept. P. S.-10,250 Fourth Ave., N. Y.l,N. Y. 

Begin today. Write now for 0111' Free Book, "How 
to Become a Good Penman," It contalna apeclmena 
and tells how othera learned to write In apare time. 
Enclose IOc for your name beautifully written and 
a [len _point aultable for ahaded writing. Write today. 

THE TAMBLYN SCHOOL OF PENMANSHIP 
N·439 Ridge Building, Kansas City, Mo. 

On. Scarfs, 
lteProduce &IQ' snapshot on ckltA, leG.tMr. IIIOOd, PI~· 
Simply apply llq_oid. Uke macic photo appears wathln 2 
minutes an broad daylla'ht. Harmless to neptlve. Won't 
wash off. Full colora lneloded. Complete tit for 100 
photos only $1.29. Send no money, JUst nam!'. PaJ' 
J>OStman $1.29 plus few eenta J>OStall'e on dehverJ'. 
Or' send cash with order and pt postDald. <Canada 
$1.60 money order only.) Order tOday • 

. L I. M Mf&.Co., Dept. 353, 229 W.Breckenridp, LoulsYille 

ettin 

PULVE 
FLEA POWDE 

100" SATISFACJION 
. .. OR MONIY lACK 

p 
~ny 

Do you feel older than you are or sutrer from Getting Up 
Nights, Backache, Nervousness, Leg Pains, Dizziness, Swollen 
Ankles, Rheumatic Pains, Burning, scanty or frequent passages? 
If so, remember that your Kidneys are vital to your health and 
that these symptoms may be due to non-organic and non-sys
temic Kidney and Bladder troubles-in such cases Cyatex (a 
physician's prescription l usually gives prompt and· joyous relief 
by helping the Kidneys fiush out poisonous excess acids and 
wastes. Get Cystex from your druggist today. Take it exactly 
as directed and see the results in your own part icular case. 
Under our guarantee unless completely satisfied you simply 

return the empty package and get 

Cys te ~ your money back. So get Cystex to
_,. day. Three guaranteed sizes: Only 

Helps Ausll KiiiDaJS 3Sc, 7Sc, $1.50 at your druggist. 

8uy War Savings Bonds and Stamps regularly. 
• 
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PLUGS INTO 
LIGHT SOCKET 
Victory Model Handiweld 

IT AILS 
IMLY 

95 --

Arc Welder operates from 110 
volts, A.C. or D.C. current same 
as other arc welders higher priced; 
generates tremendous heat to weld 
all metals. Not a toy welder that 
u ses carbon s, but actually uses 
standard coated rods-s1zes 
1 / 16" and 3/32". However. 
due to Priorities a generous 
supply of 1 /16" rods on ly are 
supplied w ith the welder. 
Guaranteed not to burn out. 
Repairs fenders, auto bodies, 

:=:;;;;-radiators, machinery parts, etc. 
Take Victory Model Handiweld 
anywhere to job, operate right 

from ll&"ht socket. You'll find a thouaand uaea for this 
welder around your borne, trara~te. workshop. Also in 
traratrea, factories, repair ahopa. tin a hops; mechanics. 
Inventors. plumbers, farmere. etc. Order a "VIctory 
.Hodel" Handlweld now. SEND NO MONEY. We'll ruab 
one to you wltb rocla , helmet , operattna lnatruc:Uona, and all neces
sary parts with the exception of a lartre Jar and a amall piece of ex
tension cord; these moat everyone baa. Pay postman only •1.95 
plua a few cents postage. If not deUchted return VIctory Model 
Handlweld In 5 days f'rom receipt and money paid for It wlll be 
refunded Promptly. Rush vour order now. · 
KUMFY PRODUCTS Dept. K-205, Cincinnati 26, Ohio 

STUDY AT ROME for PERSONAL SUCCESS and 
LARGER EARNINGS. 35 years expert l.nstructlon 
-over 108.000 atudenta enrolled. LL.B. De~tree 
awarded. All texts fUrnished . Easy payments. Send 
for FREE BOOK- • 'Law and Executive Guidance' • 
AMERIC~ EXTENSION SCHOOL 0 .. LAW 

Dept. 4 6-S, 646 N. Mlchl&an Ave., Chlcaco 11, Ill, 

Resident Engineering Couraes, 
VETERASS fr"e If qualified. 2000 
hours, 50 weeks, tuition $900. 
Study In the HEART of the Plaa
tlca Indu"try-wlthln walking 
distance of Bakelite, duPont, Cel
anese, etc. Founded 1910. 

NEW YOII TfCHIIICAL INSTITUTE (If II. J.), 151 IAIKET mEET, IIEWAIK, II. J. 

LEARN MONEY· 
MAKING CARTOONING 

IN SPARE TIME - by E•sy Picture Ch•rt Method If:'::"-..,_ 
Same Simplified Method that has helped train creators of 
"Ter & Pirates ," "Freckles," .. Out Our Way." " Win
nie '~nkle," "Ref'lar Fellers," "Strange As It Seems." 
"The Neighbors. • and many others. Eam while learn
ing. Send 1 Oc for Picture Chart (to test your ability>. 
and full details. (State alte.) 
TIE LUlU SCIIOOL , Dept. 4430, Philadelphia I, Penna. 

-/A 
PP 
L I 
1o s , 
U I 
I 
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-PHOTOGRAPH~-
Whether you are interested in photography for fun 
or as a sound present and postwar career-get the 
fac ts as to h ow Ame rica's largest, best equipped 
school can qualify you for success. H ome study or 
resident training. Individual instruction by e xperts. 
Free book gives details. 

N. Y. INSTITUTE OF PHOTOGRAPHY, Dept. 5, 
10 West 33 St., New York 1, N.Y. (Founded 1910) 

COMPLETE CONSERVATORY HOME STUDY COURSES 
Plano, Harmony, History of Music, Advanced Composition. Voice, 
PubUc School Music, VIolin. Cornet. Trumpet. Guitar. Mandolin, 
Saxophone, Clarinet, Dance Band Arranging. J::ar Training and Sight 
Singing, Choral Conducting. The only correspondence school teachlnc 
a ll the courses leadlnc to the Decree of Bachelor of Music. Ask for 
Illustrated lessons and catalog. 
Gtve eXJ).ertence ••••... · ••••••••••..••••• • ••.•.. asre ..•••• •• 

UNIVERSITY EXTENSION CONSERVATORY oept. ~:~.Ei:h~~~:o81is. 111 

.............._ 

LEARN ~ 

·ELECTRONICS 
'lEARN BYDOIN6" ~ 

RIGHT HERE IN THE 

SHOPS OF COYNE 

Train for a Good Job Now that 
Will Also Be a Good Job 

in Peace-Time 
D on't be caught napping. Pn!pa re for a good 
essential job now that will still be a good Job 
with a real future when the war is over. If 
you are not a t rained man you may have t o 
compete with millions of other unt rained 
men. Get Into a field that offera real op
portunities in war times, peace-timea--good
times and bad- times. Radio - E lectronics 
trained men a r e needed today-they will be 
n eeded too when peace comes. 

REAL OPPORTUNITIES 
FOR THE RADIO TRAINED MAN 

Prepare for jobs as assembler, i nspector and tester-Radio 
sales or eervace and Installation work1 electronics, television, 
sound work, aircraft-radio, auto-rnaio, etc. M any oppor
tuni ties in the v ast Radio-E lectronics field. 

LEARN BY DOING 
We d on't teach by book ,study. We train you on a great 
outlay of Radio1 Television and Sound equipment-on scores 
of modern Raaio Receivers, Television apparatus, Sound 
Reproduction equipment, etc. Whether or not you have 
had Radio experienc e you need Coyn e all-around R adio
E lectronics training. We give you-RIGHT HERE I N 
THE COYNE SHOPS IN CHICAGO-the actual practice 
and experience you '11 need in this great field. And because we 
cutout a ll useless theory and only give that which is necessary 
you get a practical training in a few weeks. Right now I 'm in 
eluding _estra trainlnll in I ndustrlal Electronics at no extra 
cost. We also have fac ilities for physically d isabled men. 
Write for details. 

EARN WHILE LEARNING 
If you need part-time work to help pay living expenses while 
at school, we will help you get it. After you graduate, life
time employment sen·ice will be available to you. Every 
Coyne graduate also receives a Life Membership, with free 
t echnical and business service and privilege of review at any 
t ime without additional tuition charge. 

GET MY BIG NEW BOOK 
It tells all about my big_ Chicago shops and m y plans to 
help you stet ahead. Packed with facts and pictures of 
students at work in my shops. Mail coupon fo r this Bhl 
New Book now! Coupon will also bring details on how I ' ll 
Finance Your Traininlt ... facts on how I hdp ycm "Earn
While-Learning" ••. information on FREE EMPLOYMENT 
SERVICE FOR LIFE . •. and other plans to help }'ou. 
ACT NOW TO MAKE SURE YOU GET MY GEl': EROUS 
OFFER. Sending for this interesting free book can be your 
ftrst bla step to success. Ko obligation. No salesman will 
call. Mall the coupon today. ················-·········--·-H. C. LEWIS, Pres., Rldlo-Eiectronlcs Dlv':.l. COYNE ELECTRICAL SCHOOL 
500 S . Paulina St., Dept. 74-4H, '--'hlcatto 1.2, Ill. 

Dear Mr. Lewis: Send me your Big Free Radio-Electronics 
Book and all the facts ... also full details of your " Pay-after
Graduation" plan. 

NAME ....................... .. ......•..... .. ........ 

ADDRESS ....................... . . . .................. . 

CITY. ' t • t t t ••••••••• t ••••• ' • ZO~E ' 0 • I I • ST t\ TE .... . . 
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ESTABliSH 
YOURSElF IN 

A PROFITABlE 
LIFETIME 

BUS/NESS 
-BIG MONEY 
INDEPENDENCE 

NO EXPERIENCE NEEDED 
If you are at all mechanically inclined-that is 
to say-can hold and use tools then you have 
all of the qualifications required for becoming 
a big money-earning home appliance repair
man. It does not matter if you have not had a 
great deal of schooling or had no previous train
ing along these lines. Age is no barrier • . . 
nor is any minor physical handicap. 

Read What Other Students Say 
I really belleve your course the best investment a 

m echanically m inded m an ca n make.-claude E. Allen, 
Indiana polis, I nd. 

Your course on Appliance Servicing Is the most complete 
a nd up-to-da te I have hea rd of.-Frank Kremen, Ta ren
tum, Penn. 

I have received your Course in Appliance Repairing and 
I must say I am w ell pleased with same. I am only sorry 
I did not have said course some years a go. I have learned 
so much more through this course I would not part with 
lt .-charles Schwarz, H amilton, Ohio. 

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

I am a mechanic for the Western Union Telegraph Co. 
Three days after r eceiving the lessons ln refrigeration I 
earned the exact cost of the course.-Henry S. Lee, Wash
Jngton, D. c. 

PREPARE FOR THE FUTURE 
If now in war work, start your home appliance 
repair business in your spare time and be set 
with a business of your own when the war is 
over. You don't need ela borate fixt ures or ex
pensive equipment to be a successful r epairman. 
Operate from your garage, basement, vacant 
store, etc. Work as many hours as you wish ... 
the home appliance r epairman is his own boss. 
It's a profitable occupation for on many types 
of repairs it is u sual for a repairman to charge 
on the basis of $5.00 to $6.00 an hour! P repare 
today and make sure of tomorrow's f uture. 

New Course Tells All 
Profusely illustrated, our new course shows you 
in simple, easy to understand language and 
drawings how to make each repair on refrig
erators, 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 com
ing to you. Not a theory course but an honest 
to goodness course written by and used by re
pairmen the country over. Price of course is so 
low that the savings on your own household ap
pliance repairs will quickly pay for it. Act now! 

Mail Coupon for 

FREE LITERATURE 
~---------------------· 

I 
CHRISTY SUPPLY CO. 
2835 N. Central Ave., Dept. D-2101 
Chicago 34, Illinois 

I 
I 
I 

Please send me an the facts about America's Fastest 1 
Growing Industry-Electrical Appliance Repairing. I 

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

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

I 
I 
I 
I 
I 

Cit)" ..................................................... · ... Sta te... ..................... Jl 

---------------------
44 Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 
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Classified Ads only 35c per word per Insertion, payable In advance. Minimum ad 10 words. White space 
$2.00 per line. To be Included In November issue copy should be In our office by Gctober 5th. Novem
ber Issue on sale November 1st. 
POPULAR SCIENCE MONTHLY-351 FGURTH AVE.-NEW YQRK CITY 10 

AD\'ERTISI~G 
ADVERTISING placed-any publication-

lowest rates-complete agency service. 
Skilled advertising-merchandising coun· 
sel. Ratellst and booklet. entitled "Adver
tising Resul ts For Sale" free. Baker 
Agency, 3302 West Dodge. Omaha. Ne
braska . 
ADVERTISING Placed everyw;•er ~ lowest 

rates. Reliable guidance on publications. 
expert assistance on ads without charge. 
Newspaper. mateazine. mailing-list rate
book free. Chicago Advertising Agency, 
20-MP West Jackson . Chicago 4. 
STRONG Letters-Mallorder, goodwill! Ex

ceptionally experienced! Rea::.onable! Sat
isfaction guaranteed! Compare! Jenkins, 
308 S. 25th St .• Billings, Montana. 
CONSULT mail order ad,·ertlsing specialist 

to prepare productive ads, letters. fold
ers. Alliance Agency, 9120A Sunset Blvd., 
Los Angeles 46. California. 
ADVERTISE Your Business in my papers 

and Magazines low prices. Guaranteed 
large circulation, Dr. G. AnthonY. 210 5th 
Ave., New York. 
ADVERTISE: 24 words. 149 newspapers, 

$6.50. Lists Free. Advertising Bureau. 
4515-P Cottage Grove. Chicago 15. 
25 WORDS Classified $1.00. A Berge, P. 0. 

Box 353. Waycross, Georgia. 
24 WORDS 30 newspapers $2.00. Goodale, 

37 Gardner. Vallejo, California. 

AGENTS \V ANTED 
SILVERWARE made like new again. Right 

in your own home. or place of business, 
by yourself or any employee. simply by 
rubbing the worn or tarnished piece with 
a soft cloth saturated with NuSilver. the 
17-year-old trademark patented Silver 
Plating and Pollshing Liquid. Simple. quite 
inexpensive. Follow simple directions on 
each bottle. Sold successfully in stores and 
by agents with an unqualified money-back 
guarantee on every bottle. To introduce to 
more users, one bottle will be sent postpaid 
for $1.00. Representatives are wanted to 
sell wholesale and retail by a most astound
ing demonst ration (on their own ware) to 
Eating Places, Dealers and Homes. for full
time. sparetime or sideline. Confidential 
prices and full details will be sent with 
one bottle to try out fully postpaid for 
$1.00. NuSilver Products. Aurora. Illinois. 
START your own business on our capital. 

Always your own boss. Hundreds average 
$6,000 to $12.000 annual sales year after 
year. We supply stocks, equipment on 
credit. 200 home necessities. Selling ex
perience unnecessary to start. Wonderful 
opportunity to own pleasant . profi table 
business backed by world wide Industry. 
Write Rawle!gh Co .. Dept . J-U-PSC, Free
port. Ill. 

AMBITIOUS School Seniors- We want 
Y-0-U to sell classmates the "Tops" in 

Graduation Name Cards. Highest commis
sions. Your cards free. Cardalogs going like 
wildfire. Hurry! Get yours today! Craft
cards, Box 235 .. M. Pittsburgh 30. Pennsyl
vania. 

SCHOOL Seniors-Sell classmates Ame1·i· 
ca's most beautiful, distinctive gradua

tion name cards. Positively highest com
mission. Largest selection. Lowest prices. 
Free cards and free samule kit. Printcraft 
1423 East Elm Street. Scranton 5, Pa. 

GOOD Paying Business Silvering mirrors. 
plating autoparts, refiectors. bic~·cles. 

bathroom fixtures. etc .. by late method. No 
tanks or shop required. outfit furnished. 
Free Booklet. Gunmetai Co., Ave. G. De
catur. Illinois. 
SELL Warm Leather Jackets to friends, 

neighbors. Make money spare or full 
time. Also Rubber Raincoats. 200 styles 
shoes. Sample Outfit Free. Experience 
unnecessary. Consolidated Shoe System, 
Dept. S -69, Chippewa Falls. Wisconsin. 

BIG Bargains for Big Profits. Men ·s used 
pants 25c, suits $1.00. topcoats 75c, 

shoes 12~2c. overcoats $1.00. Over 100 sen
sational values. Experience unnecessary. 
Free wholesale Catalog. Superior, 1250-CA 
Jefferson, Chicago, 
MEN Help Us Locate Discarded Equipment. 

Nothing to sell. We are only interested 
in buying. Liberal Commissions. Send 
25c for complete instructions. charts etc. 
Ford Co., 132-B Nassau St., N. Y. C. 7. 
N.Y. 

BIG Money taking orders: shirts. ties. sox. 
oants. jackets. sweaters. shoes. uniforms, 

etc. Sales Equipment Free. Experience un
necessary. Nimrod. oi922-AV Lincoln, Chi
cago. 
EXCELLENT Sideline for Printing Sales-

men . Decalcomania Name Plates in small 
quant ities. Also. make money applying 
Initials on Automobiles. Free Samples. 
"Ralco". X-164. Boston ( 18). Mass. 

, SELL new-used clothing from home. auto. 

I store. Men's suits 99c. Leather Jackets 
73c. O\·ercoa ts 43c. Dresses 12c. Ladies· 

I
' coats 38c. Other bargains. Catalog Free. 

S & N. 565A Rooseveff. Chicago. 
1 HAND Painted Wood Lapel P ins and Ear
l rings. School, college. club. Samples 
! with any name or initials. Five dimes. 

See vee, 336 Whiton St.. Jersey City. New 
Jersey . 
BIG profits taking subscrilJtions for all 

magazines. Agents' Confidential Catalog 
listing O\·er 2500 periodicals and complete 
starting supplies Free. Pines Subscription 
_Agency. Flushing. New York. 

1 CALL on friends with easy to sell person-
alized stationery with name in raised 

type. Big profits. Free samples. Merz 
Printery, (PS) 135 Lenox Street, Rochester 
11. New York. 
WHOLESALE: Razor Blades, Laces. Excel-

lo. Texide. Sil\'ertex and others. Write 
for prices and information. National Sales 
Company. Dept. 114. 1319 Stone Street. 
Flint 5. Mich. 
NEW Gift Items! Every Housewife And 

family a prospect. Sensational seller. 
good profi t. Agents-write for details. Art 
Soap Co.. Dept. G . 314 W. 104th, New 
York 25. New York. 
MAGIC Cleaner and laundry soap deal. 

Hotter than a firecracker. Big profits! 
Sample free. Uco. 5007 It·ving Park, 
Chicago. 
LICK Afte r-\\'at· layoffs; Start own busi-

ness: home. office. Booklet describing 
"Collection of 127 Tested Plans" free. Elite 
Co .. 214A Grand St.. New York. 
HANDY Hair Trimmer. Sells like wild. 

Trims as you comb. Saves barber bills. 
Samples sent on t rial. Kristee 135, Akron, 
Ohio. 
FREE Water and our concentrate makes 

magic window cleaner. Send 35c for 
sample 6 ounce bottle. De Wit t Labora
tories. P ittsburgh .20. Pennsylvania. 
AGENTS-coin money with radiant "Mas~ 

terlette'' colored paintings of IO\'ed ones. 
We deliYer, collect. Condon, Box 157, Up
per Darby. PennsyiYania. 
FREE Water and our concen trates. makes 

flavors, lotions. shampoos. 72 products, 
labels. bottles furnished. Qualco. F-20030 
Russell. Detroit. 
1000 BLADES. $4.50; Dools. dozen $13.50; 

Combs, gross $3 .50: Aspirin. gross boxes 
St.95; payment with order. Catalogs free. 
M!lls Sales. 901 Broadway. New York. 
MAGIC races-At cigarette touch six horses 

are off. Fast seller. Big profits. 40 Races 
$1.00. Low quality prices. Sample free. 
B~rkley Com pan~·. Dr~· den 5. Virginia. 
SELL "Personalized Soap" for Service 

Men. Name imprinted. Ideal Christmas 
gift. Sample offer free. Dunbars. New 
Brunswick. New Jersey. 
POWERFUL Mile Stretcher! Increases 

m11eage! Increases power! Inct·ease your 
Income! Guaranteed ! Information free! 
Thermopower. Peoria 4. Illinois . 
$50.00 WEE~{L Y easily made Advertising 

$1.00 Packages Vitamins Dozen $2.00Sam
ple 25c. Particulars free. Veribest Products. 
4256 Easton. S t . Louis 13. Missouri. 
LUMINOUS Paint. <Shines in Dark) . Prof-

itable seller to thousands of homes. 
stores. omces and factories. Details. Write. 
Lite-Saver, 97B, Saybrook. Connecticut. 
PROFITS Selling NO\'elty Fun Cards. Sam-

ples lOc. National Specialties. Box 301-C, 
Cincinnati. 
GOLD Lacquered window sign letters. New 

styles. Absolutely beautiful. Free samples 
-catalogue. Atlas, 7941 Halsted, Chicago. 
SELL Transparent Signs. Greeting Cards, 

Christmas Goods! Big Profits! Catalog 
Free! El!co, 436 North Wells. Chicago. 
REAL live Mexican Jumping Beans: 20-

25c. 100-85c. 500-$2.00. 1000-$3.00. 
J. J. Frank, 525S Palm. Rockford, Illinois. 
GUARANTEED Home Business. 25c. Cash 

profits. Hirsch Enterprises, Spring Val
ley, N. Y. 

SELL Personalized stationery, 40~u com· 
mission. Fleming Giddings, 2544 Clark· 

son. Denver 5. Colorado. 
OUR Busln<:ss Booming Sell New tux rec

ords now. ABC Records. 2626-N Irving. 
Minneapolis. Minnesota . 

REAL Money Making opportunity fast mov~ 
ing large repeats. Colloidal Producls. 

Tampa. Florida. 
TODA Y'S leading moneymaker! Full or 

part time. Write immediately. Knicker
bocker, 126-35 Lexington. New York 16. 
~.:..,.-.,~-='=' :......;:."'-="-· . ·-- - 
PLAYING card game. 250'"; profit. Sample 

game 25c. Box 842, Denver 1. C~lorado. 
GET Dollars by Mall! 90c Profit. Instruc

tions IOc. Terrill, Bogard 1. Missouri. 

A.STIClllES, UEU('S 
I.SDlAN GOOI>S 

SWORDS. rapiers. daggers, pistols. armor: 
illustrated catalog. 25c. Robert Abels. 

860 '2 Lexington Ave .. N. Y. 
20 GENUINE Indian arrowheads, $1.00. 

Catalog. George Holder. Glenwood, 
Arkansas. 
INDIAN relics, Coins, Minerals. Glassware. 

Catalog 5c. Sistershop. Northbranch. 
Kansas. 
"POPULAR Hobbies"-International col

lector's newspaper. Sample issue. 5c. 
Box 710. Los Angeles 53 . California. 
GUNS, Reltcs. Antiques, Minerals. List 

IOc. Guy Saulsbury, Spicer. Minnesota. 
ARC'H ~l-PPOHT!'< 

BIG Profits. Make and fit arch supports. 
Particulars. Julls Corssen. 2638 Geyer. 

St. Louis 4. Mo. 
At 'THOUS Sl<:nVICE 

NEW writers needed to re-write ideas in 
newspapers. magazines, and books. 

Splendid opportunity to "break Into' ' fasci
nating writing field . May bring you up to 
$5.00 per hour spare time. Experience un
necessary. Write today for Jo'ree details. 
No obligation. Postcard w!ll do. Comfort 
Press, Inc.. 210-R South Seventh St. 2. 
St. Louis. Mo. 

A UTO:\IORIJ.ES 
TIME Magazine Said "Floyd Clymer's 

Motor Sc1·apbook is a 'Must'." This un
usual historical, education. humorous 
Scrapbook illust rates early automobiles. 
motorcycles. airplanes. Read about "V -8' • 
Chevrolet, 1908 Plymouth. Ford "2" and 
"6," three and tive cylinder automobiles, 
Rambler. Maxwell. Metz, Knox. Sears. 
Steamers. Electrics, foreign machines. 240 
others. Motorcycle section Includes Pierce 
"4," ~erkel. Pope, Thor. Emblem. Excel-· 
sior. Henderson. Ace, Cle\'eland. Indian. 
Reading. Harley. steam and f ront dri\'e 
motorcycles. A laugh on every one of 160 
pages. Postpaid $1.50. Clymer, 2125 W. 
Pico. Los Angeles 6. Calif. 
AUTOMOBILE Books. " Racing Photo Al-

bum" 110 photos. exciting crashes. 
world's greatest race cars. d rivers de
scribed, $1.50. "Saga Roaring Road" 181 
pages, 16 pictures. Starter Fred Wagner's 
early racing experiences with world famous 
drivers. cars described, react about Ricken
backer, Murphy, Burman. DePalma, Ford 
"999". Oldfield's Benz $2.50. Automobile 
Racing Book $1.10. Prices include reprints, 
Illust rations. dmwings Army Jeep and Ger
man BMW War Motorcycles. All postpaid. 
Clymer, 2125 W. Pico, Los Angeles 6, Calif. 
POWER and Speed! World's most famous 

motor book. 110 large page~;. 200 Illu
strations. racing automoblles. motorcycles. 
airplanes. World's speed record chart. ar
ticles by world famous speed kings Cobb. 
Eyeston. Campbell. Bonne\' ille t·ecord de
tails. photos British racers. Describes 
cams, compression. valves. superchargers. 
International racing teams. German Auto
Union, Italian, French. British racer spec
ifications. drawings. $2.50 postpaid. Cly
mer. 2125 W. Pico. Los Angeles 6. Calif. 
STEAM Automobiles! Send 25c for litera-

ture listing names 90 different makes 
Steamers once manufactured. Illustra
tions. descriptions . specifications. Stanley. 
White. Doble, Lane. Ross Steamers, boil
ers, engines also photos famous White 
Race1· "Whistling Billy" and World's rec
ord holder Stanley Racer. Interesting, ed
ucational, ancient steamer history. No cars 
for sale. Clymer, 2125 W. Plco, Los An
geles 6. Calif. 
FAREWELL To Model "T". Humorous 

book With cartoons. illustrations. de
scription car, engine. chassis. first and last 
Model T Fords manufactured. Folder in
cludes page on German Jet Propulsion 
Opel Automobile. $1.50 complete postpaid. 
Clymer. 2125 W. Plco. Los Angeles 6. Calif. 
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SAVE Gasoline and your Motor. Improved 
Octane Hyperlube, the Synchronistic Hy

perlubric Motor Fortltying Super Fuel En
ergizer. Send One Dollar for 900 Miles of 
Octane Hyperlube Motor Maintenance. 
Agents wanted. Money Back Guarantee. 
Hyperlube Co., Box 46, Long Island City, 
New York. 
SIR Malcolm Campbell' s Book of Famous 

Motorists! 176 pages. 42 beautiful pho- , 
tographs world famous racing automobiles, 
drivers. Campbell d escribes fa mous race 
tracks. his Ameriran records. European 
road races, his compel I tors. Interesting. 
sensational. $3.00 postpaid. Clymer. 2125 
yv. Pico, Los A!!geles .Ji.:...._C:~l!f.'-:::::---,---.,:--:
GASOLINE Age. 360 pages. Wonderful 

book history automobile business in 
America. Start of Dodge Brothers. Ford. 
Nash, Durant. Chrysler . Willys, others de- , 
scribed, illustrations. Contains list 01' over 
1500 American makes Automobiles once 
manufactur~a. $3.00 postpaid. Clymer, 
2125 W. P ico. Los Angele:> 6. Calif. - - --WHlRLGAS Turbinator. $3 , vaporizes car-

buretor mixture; inncases mileage and 
horsepower ; reduces monoxide: prevents 
vaporlock . Uninm;it y and Oil Corporation 
tests. Wrench installs 15 minutes. G ive 
auto m ake. year. John H::mler. 5719 Lo-
raine. Dej_r~i~_!I:.-.M.it_!: . _ _ __ - ·:--="7-:-:--

AUTOMOBILE Radng Book. Filth Edition 
- Revised. Tells how to build din track 

bodies. frames. engines. Rerords. super
chargers, rules. formula. plan&, stock con
versions, roadster racing. fa~t Fords. $1.00 
postpaid; $1.15 C.O.D. Ray Kuns . Depart· 
ment 274. Madisonville. Cintinnati. Ohio. 

~--·-· 

INTERESTING. Educational. lllustrated 
English ' ' Motor" magazine on foreign 

automobiles. 50c postpaid. Clymer, 2125 
W. Plco. Los Angeles 6. Calif. 
1944 IGNITION supercharge!· $3.50 Fast 

starting Mileage Pep. EG Sales Mfg. Co., 
60 John St . • New York. - - ·--·- - -
SEE our ad,·ertiscments under MotorCY· 

des Classification. Clymer. 2125 W. 
Pico. Los Angeles 6, Calif. 

At"TO !0\t:t•PUt:S &: t~Ql'IP.ME~'I' 
AMAZING new Moto-Vat or Injects water-

vapor Into motor just like newest fi~thter 
planes . Burns 15'; water; saves 20r, to 
30 'i gas; Prevents Carbon: Increases pow
er! Eliminates carbon and valve jobs. Not 
a gadget. Sensational performance keeps 
motor like new. Wonder ful post war possi
bilities. No investment ... One low price 
lnrludes license to Install Moto-Vat or in 
your locality. Send lOc fur booklet giving 
complete details. Dept. S. SX Laboratories. 
P.O. Box 37. Middle Village. Long Island, 
New York. 
CLYMER Deluxe Chromed Spotlight for 

Automobiles. motorcycles. boats. hunters. 
Trigger switch, pistol grip handle. power
ful beam. 32 CP. operates olf any 6-8 
automobile battery. Only few left. hul'ry. 
$8.50 POstpaid. Clymer. 21:?5 W . Pico. Los 
Angeles 6. Calif. 
CONVERT your auto. tractor or marine en-

gine to burn diesel or stove oil. Proven 
factory method. Dilferent and betler. Costs 
nothing to ill\'estigate. Write for f ree cir
cular No. 3. Harrington Co. 201-20! Man
chester B_!_<!_g . Por_tla.nd _j~ _ Oregon_ .. _"""7'~
CRANKCASE antifreeze for easy winter 

starting. Perfect motor tune-up oil. 
Make it yourself. Fool-proof. Dime a pint. 
Chemicals ration free drug and grocery 
s tores. Formula dollar bill. J. Dick. Chem
i::;t, Box 5641. Indl!.!_~~olis 1. Indim!.:,..a.:.....--:
DUAL Mumers. California st yle fit Ford 

V -8. Mercury. Saves gasoline. increases 
power, beautiful deep tone. All attach
ments. pipes. etc. Easy installation. $20.00 
complete. Clymer. 2125 W. Pico. Los An
geles 6. Calif. 
PREVENT frozen carburetors. fuel pumps, 

etc. Gasoline soluble liquid absorbs wa
ter. passes all moisture out exhaust. De
:>ludges fuel oil lines. Not radiator anti
freeze . Formula one dollar. J. Dick. Box 
5641. IndIana L>?]!.:i :;::..:· ·....,:,1 :..· --==--:------...,--,. 
HAVING Car Trouble'! Used. guaranteed 

a uto, truck parts save money. Trans
mission specia lists. Describe needs: imme
diate reply. Victory. 2439-1 ~ Gunnison, 
Chicago 25. 
OPERATE Cars, Trucks. Tractors. Motors, 

with wood or coal gas 1:! cost of gaso
line; extensively used in Europe. complete 
d etailed instructions $1.00. W. M. Cross, 
Lone Rock. Wisconsin. 
PEERLESS Auto Alarm PI'eYents theft of 

car. tires etc. Easily installed. Sample. 
$2.50; 3. $5.00; dozen $18.00. Cash! Orders 
postpaid. Knipp Specially Co .. Long Beach 
4, CalHorniti. 
GASLESS Gas! Quickly; Easily Com

pounded. Formula. 25c. Duffy, G47 
Covington, Kentucky. 
INVENTION uses kerosene to run motors, 

Circular on plans. R ush name. Houston 
Maupin. TlPJJ City 31. Ohio. 

1,000 MOTORISTS needed to mate caa sav-
ing test. Up to 30% savinrs. For t rial 

test offer write Vacu-matic Carburetor Co. 
7617-990 W. State Street, Wauwatosa. Wis. 
FUEL 011 Conversions for Automobiles. 

Write for free literature. H & L Con
versions, 2112 Addison St., Berkeley, Call
fomia. 
CUSTOMIZE your automobile. Illustrated 

new restyling ideas, instructions. spe
cific model changes by simple methods. $1. 
Speedwell, Box 723-D, Arcadia, Califor
nia. 
A U;::.T:=-::0:-:M-:-::O~B:-::I:::L-::E=--:F=u-e-:1--W-:i-:ct h::-o-u~t:--_g_a_s_o;-;li-n-e. 

Guaranteed formula; send $1 today. 
United Research. Box 131. Orange, N. J. 
PRESERVE your tires with plastic. and 

puncture proof your tires. Details for 
stamp. Betke, Box 699. Borger, Texas . 
ANTI-FREEZE, noncorrosive. inexpensive. 

manufacture yourself. Details for stamp, 
Betke. Box 699. Borger. Texas. 

Al!TO TRAII.EUS 
DUILD your own Trailer! Save Money ! 

~-·---.. 
HYPNOTIZE anyone! Step by step the ae-

·crets of hypnotism are revealed to you so 
you can hypnotize people ea.sUy. 264 pages 
ot clearly written, practical instruction. No 
detail overJoolted. Start mastering other 
people right away! Bend for "Practical 
Lessons in Hypnotism" by Dr. William 
Cook. Only $2.00, Ball Square Co., 210 
Fifth Ave .. Suite 1102, New York Citv 
MAGAZINEs-Business, Vocational, Diver-

sion. K eep posted on conditions, devel
opments and opportunities in your line 
through periodicals devoted to lt. Write 
for our free price-list of over 600 different 
publications, covering more than 175 fields, 
from which to choose current copies. Com
mercial Engraving Publishing Co .. 34S N. 
Ritter. Indianapolis l, Indiana. 
STEAM Automobile Book " The Modern 

Steam Car" . Complete history S team 
Cars old and new. 100 pages. 51 illustra
tions. Boilers. generators. engines, bodies, 
vah·es. condensers. Early models illus
trated, described. Stanley's history by Mr. 
Stanley. Unique. interesting. historical 
book. $2.00 postpaid. Clymer, 2125 W. 
Pico. Los Angeles 6. California. 
25 HOLLYWOOD'S Best Postcards-25c. 25 

Beautiful homes of movie stars-25c. 25 

Have every fea ture you want! Plans for 
House. Sport. Camp and UtilitY trailers. 
Catalog describing 9 models lOc. Jim 
Dandy. Box 125-B. Wausau. Wisconsin. 

AVIATION 
USED unratloned aeroplane tires, scooters, 

trailers, fa rm wa.gons. industrial trucks, 
t r actors. combines, plows list 3c stamp. 
Flying jackets, helmets. tools. metal shelv
ing, aeroplanes, motors. Marvin Northrop 
Aeroplane Co., Minneapolis 1_._~innesota. 

• Famous California Scenic vlews-25c. 25 
001 geous. colorful glamour girls-25c. 
''Secrograf"-8ystem of 1000 codes-25c. 
All five-$1.00. ' 'Postopuzl" game free! 
Postopres. Box 3150, Hollywood. 

TAYLORCRAFT $375; Aeronca. $325; P iper 
Cub $225. Send 25c for catalogue listing 

these and over 200 other buys, located 
everywhere. Used Aircraft Dire~:tory. 
~ t hens. 0 hi o. -·~-:--::---:
JOIN United S tates Rocket Society! Send 

lJUarter for informative application. Box 
29. Glen Ellyn. Illinois. 

B:\TTt;n.n:s, OENEUATOUS, ET('. 
EDISON Batteries: Power. Light. FiYe year 

guarantees. Fifteen year life. Complete 
lighting equipment. Free literature See~ 
J ay Company. 321 Yonkers Avenue. Yon
kers New York. 

BJ.l'E PIU~TS & PI,A~S 
~=-.;::....::..:...::....=.....::.....::..:,=,:;,....:.....,-..:,:,.,.-::-~---
BUILD your own "Vertical" Barbecue with 

our four sheet master set of plans; 49 
detail d rawings, complete instructions. easy 
to build . inexpensi,·e. $1.00 postpaid. 
Allen Selby Associates. 1836-B Chase Ave., 
Chicago 26. Ill. _ 
CORNER Cupboard. Blueprint of exclu-

sively designed Early American Press 
complete with details for construction In 
nny shop; $1.00. Penny Plans Company, 
Radford. Va. -· FIVE Cents worth of natural gas will run 

your car 25 miles. Photos. blueprints and 
instructions $1.25. Harper 's Muchine Shop. 
218 22nd St. , Dunbar. West Virginia. 
BOATS, Ol'TBOAUU )IO'l'ORS, ETC. 
FULL size, cut to shape boat patterns. 

bluepritlls. 71,2-38 feet. Illustrated 
"Build a Boat" catalog, lOc ( coin ) . " How 
to Build Boats" book, $1.00. Cleveland 
Boa•. Blueprint Co., Station A-77. Clc,·e
lan<l. Ohio. 
MARINE Power-Easily conve1·t any Ford 

motor (domestic and foreign) with Osco 
parts and kits. Complete catalog 25c 
{coin). Os'Co Motors Corp., 2020 E. Orleans 
St .. Philadelphia. Pa. 
OUTBOARD Motors. Used and Rebullts. 

Save money. Used parts. Bargain Jist 
free. Crandall-Hicks. 955 Commonwealth. 
Boston . Mass. 

BODY-BUII.DING COURSES 
BAR-BELLS. Dumbbells. Exercise equip

ment, Courses. Special offers! Free book
let. Good Barbell Co.. 3261-PS Watson, 
S t.. Louis 9. Missouri. 
SUPER System of Natura l Physical Train

ing. Free booklet, Harry Good. 3261- PS 
Watson Roa d. S t. Louis 9. Missouri. 
H ANDBALANCING easily learned. Write. 

Power. 923 W. Vine, Kalamazoo, Mich-

- ·-
CHINESE Physicians' Secrets. This book. 

165 pages. 25 interesting chapters. rare 
pictures . health secrets. peculiar custom. 
ancient Chinese history. $1.00. Write 
Garding Lui, Box 6227 Metropolitan Sta
tion. Los Angeles . Califomia. 
ARTISTIC Pin Up's. actual glo'ssy photo-

graphs of Hollywood's Glamourous FUm 
Stars, full length, new Fascinating poses. 
4 for 35c. 20-$1.00. 45- $2.00. All different. 
size 3~~ x 51 2. Charles Scott. P.O. Box 
342. Covington. Kentucky. 
GLAMOROUS Girl Pin-ups-natural photo-

graphs. Sample and Complete List 25c. 
Five different 5x7 photographs $1.00. 20 
Beautiful assorted photos $2.00. Wm. J. 
Drake, 489 Fifth A\·e. , Dept. P, New York 
17, New York. 
BRIDGE to success. Prepare for tomorrow 

-read and study today. Free iiterature 
on books on Radio Electronics Tele,·ision
a choice selection-biggest values. Technl
cmft Book Co .. Box 767 B. Grand Central 
Annex. New York 17. N. Y. 
FLOYD Clymer's Hl.stortcal Motor Scrap-

book. $1.50 Postpaid. 250 early automo
biles illustrated. described. See our adver
tisements classified section under auto
mobiles. Motorcycles. Clymer. 2125 W. 
Pico. Los Angeles 6. Calif. 
EDUCATIONAL Books sold cheaply or rented 

for small fee. Books bought. Money back 
guarantee. 4.000 Bargains. Catalog Free. 
( Courses Bought). Lee Mounta in. Pisgah, 
Alabama. 

PRETTY Girls Art Pictures-Photos-
Cards-Pin- ups-Books e tc. Large As

sortment $1.00 postpaid. 32 page illustrated 
Catalo;s 10c. Artwell. Box 3550. D-1039, 
Chicago 54, Illinois. 

MAGAZINES ( back datcd)- Foreign, do-
mestic, arts. All publishers. Bargain 

prices. Also books. booklets. pin-ups, sub
scriptions. Catalogs lOc (stamps accepted). 
Cicerone's. 863 First A\·enue. New York 17. 
MASSIVE Oriental Catalogs. Largest Line. 

Amazing Sale 25-75' ; Discount . Psychol
ogy. Occultism. Formulas. Magic. $2.00 
Cash. FOB Express. Deductible. Tran
science. Box 37 . Chicago. 
BOOKS. (out-of-print. new. used) quickly 

supplled. many 35c bar:;alns. Catalogue. 
T. Jamkowski, 18870 Ma1·x Ave .. Detroit 3, 
Michigan. 
SELF-instruction Books for Authorship. 

World 's largest collection. Lis t free. Hu
manity Press, 220 W. 42nd St., New York 
18, New York. 
SAVE money by writing for our lists of 

special cut-rate books. many at less than 
50~(. of origina l price. P ines. Box 32, Flush
ing, New York. 
ART Pictures. Glamour Gir ls. Comic Cards. 

igan~·~~~--~-----,~~~--~~--~~ 
LEARN Guerrilla self-defense. Beats jiu

jitsu. Circular free. Crown Books, Char~ 
lotte 9. Mich. 
TREATISE on Contortionism. 25c coin. 

Valente. Box 95, Mansfield, Mass. 

Books, Booklets: Assortment $1.00. List 
with order. Frank Cardone. Box 6818-S, 

1 PIttsburgh, Pa.. 

BOOKS. J•t: IUOHI<' AI.S 
EVERYWHERE men urge best friends to 

get our new-type personal magazine that 
publishes exactly what you, too, have long 
wunted to know about Health. Hygiene, 
Physical Culture, Body-Bullding. Self-Im
provement, Psychology. Personal Fitness, 
Social and Marriage problems. etc. Un
questionably dependable, instructive, pro
lectivt ! All men need it! Popular with sol- , 
dlers too. Copy 25c. Six months 40e. The 
Confidant, Battle Creek. Michiga n. 

PRETTY Girl art photographs, Books. 
Write for Free Illustrated Catalog. Cava

lier, 5448 Stanton, Pittsburgh 6, Pennsyl
vania. 
GORGEOUS Full-Color Pin-Ups. 50 dif

ferent $1.00. 160 different $3.00. Samples 
JOe. Theron Fox, 1024 Carolyn, San Jose 
10. California. 
BOOKFINDERS! (Scarce, Used, New 

books ) supplied promptly. Send wants. 
Clifton. Box 2233 B. Capitol Station, 
Austin, Texas. 

Copyrighted material 
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GLAMOROU,S Pin-ups, for adults. Breath
taking, thrUllng b aauttes. Fascinating 

poses, 3;~x5%-40 for $1.00. 16~3.00. 
Richardson. Wyoming, Pennsylvania. 
SPECIAL sale of books. Technical. Fiction. 

Juveniles, Art Books. Write tor inter
esting folder describing many titles. Hatch 
Press. 2526 Hanover. Meriden. Conn. 
FOUR Books 228 exciting pages on mall 

order. 150 ideas, plans. methods. $1.00 
postpaid. Dostie' s Advertising Service. Au
gusta. Maine. 

"ALL About Nothing". Book that helps ' 
develop Intelligence. Banishes Fear! Il

lustrated. $1.00 Postpaid. Redmont Co .. 
P.O. Box 9264A, Los Angeles 5. California. 
PRETTY girl photos. Large selections $1. 

Judy Sellers, Box 123, Terre Haute, 
Indiana. 
5 MOST read mall order magazines. 20c. 

Annand Cartier, 695B North. Pittsfield, 
Hass. 
PRETTY Girl Pictures, Novelties, Books. 

Big assortment $1.00. Catalog lOc. Ed
ward Gross, Dept, P , Carnegie. Pa. 
BEAUTIFUL pin up girl pictu1·es. Unusual 

poses. 24 for $1.00. United Arts, 2309-R 
Lawrence. Toledo. Ohio. 
WANT To Get Ahead? List of self-help 

books free. Write. Sweeper, 141-B West 
St .. Newark. New Jersey . 
ART E:.tudles. 2c each. Lists, stamp. Nuart, 

436 B, New York Ave., Brooklyn 25. New 
York. 
FREE book catalog. Send stamped en

velope. Happin ess Books. Box 206-PSA, 
G.P.O. New York 1. New York. 
RARE Interest photographs etc.-mam

moth a.ssortment including lists. $1.00. 
Erix-591-12th St. , Oakland 7, California. 
ART Magazines 25c, 6-$1.00; Art photos, 

glossy prints. samples list $1.00; cata
logue lOc. Signs, Farmington, Missouri. 

50 ARTCARDS $1.00. Illustrated Lists lOc. 
Western Sales, Hlllstreet Bldg., Los 

Angeles 14. 
BOOKFINDERS, 319 S. Marengo, Pasa

dena. Calif. Books, Courses, Wanted. 
For Sale. 
ADULT Books. Sample and catalogs, lOc. 

Alstone. 310. Lunenburg, Mass. 
" A RATIONAL View of Llfe"-$1. Ben

Jamin Seibert, Ur bana. Ohlo. 
FREE List-25c books. Many subjects. 

Marshall Mason, Westminster, Md. 
FREE copy "The Western Socialist" . 12 

Hayward Pl., Boston 11, Massachusetts. 

BUILD IT YOURSEU' 
EXTRA cash. Build and sell toy electric 

cannons. Loads like real cannon. Accur
ately shoots steel shells bY magnetic pro
pulsion. 110 volts. Power tools unnecessary. 
Drawings, Instructions. photograph $1.00. 
Details free. Hamilton. 650 South 20th 
St.. Newark 3. New Jersey. 

BUILD him a toy Jeep for Xmas-Pedal 
Operated - Two speeds - Plans $1.00. 

Tommy Gun-Electrically Operated- Plans 
'75c. Snyder, 561 H;arrison Ave., Ardsley, 
Pennsylvania. 

BUILD your tractor from second-hand au-
tomobiles! COnvert your horse drawn 

farm equipment into tractor drawn equip
ment. Nolan's Garage, East Wareham, 
Mass. 

BtrSINESS OPPORTl'NITIES 
MAKE wooden toys In your own work shop. 

Start small and grow. Use my toy pat
ents. They sell like yoyos. Exclusive terri
tory. Low cost. Only 10% royalty . Send 
$1.00 for patent copies and proposij.ion. 
Act now. People are toy hungry Stores are 
empty. Don't miss this golden tide. Ride 
It to prosperitY. Write toda.v. Clinton B. 
Davidson, 636 "C" St.. San D iego 1. Caut. 

BIG Opportunities in Latin America with 
U.S. firms and pay, Develop your own 

hacienda or business idea on side. Send 
$1.00 for Information and big list ot 
American firms doing business in beauti
ful Latin America. Latin American Re
search Bureau. 305 W. 8 St,. Los Ange
les 14. California. 

START Home Business making statuary, 
plaques, art goods, novelties. souvenh·s, 

concrete pottery, garden furniture. arti
ficial marble flooring, liquid marble. Make 
your own flexible molds. Amazing profits. 
Valuable folder free. creative Publishers. 
PSlO, Glencoe, llltnois. 

MECHANICALLY Inclined Men-Own and 
operate general Appliance Repair shop. 

Complete, Ulustrated course shows you 
bow. Welding. Refrigeration. Motor re
Pair. How to get business. etc . . all phases 
covered. Free literature. Christy Supply, 
Dept 744, 2835 N. Central Ave .. Chicago. 

THOUSANDS of Alarm Clocks need re-
pairing. Jewelry stores swamped. Our 

simplified course with pictures a.nd draw
ings teaches you how to repair these 
clocks. Necessary tools and supplies fur
nished with course. Alarm Clock Repair 
Service. P.O. Box 1983A. Houston 1. Texas. 
COLOR Concrete with Chemicals. Big 

money making Hollywood style pottery, 
birdbaths, without moulds. Wishing-wells, 
stucco-rock, benches. Marbling, cement 
water-paint. lOc brin gs sample. literature. 
Pictures. Hollywood Cementcraft. 8530 
Wonderland. Hollywood 46. California. 

LIQUID Marble; snow-white. multi-col-
ored. Glazed. Unglazed. Composition . 

Flooring. Lifetime wear. Any color. No . 
priorities. Flexible molds. Plaster casting. 
Get into the big money now. Full infor
mation given free. Write- Compo-Tex, 
Box 786-F. St. Louis, Mo. 
MAIL Order Business course shows you 

how to make money, spare or !ulltlme. 
Teaches professional mall order technique 
-not penny-snatching schemes. New Suc
cess-Catalog Free! Write-Nelson Com
panY. Dept. 4-01 . Chicago 4. 
GOOD Paying Business Silvering mirrors, 

plating autoparts. l'eflectors. bicycles. 
bathroom fixtures. etc.. b~· late method. 
No tanks or shop required. outfit furnished. 
Free Booklet. Gunmetal Co .. Ave. E. De
catur. Illinois. 

LEARN Refrigeration. Open your own re-

5000 QUARTERS from a 20-word Classified 
Ad. Send 25c & 3c stamp, for copy of 

ad, sample merchandise, and plan to oper
ate by mail. Abbott, Dept.-PS, 5552 Drexel, 
~C~h~ic~a~g=o~37!~------~--~----~----~-
START your own business at home taking 

magazine subscriptions. Highest com
missions. Big Christmas season ahead. De
tails. Supplles. American Readers' Service. 
Gw.vnedd. Pennsylvania. 
SELL by Mail. Limited capital. Modern 

inexpensive course shows how. Free Con
sultation with noted author, a top flight 
mallsales specialist. Details free. J. G. 
Schroeder. Box 504-S. Anaheim. Calif. 
MAKE Colorglazed concrete pottery. ceme-

tery products. tiles. novelties. Basement 
waterproofing. Other pro.lects. Booklet. 
colorplate lOc. National Potteries. Fergus 
Falls. Min nesota. 
A revelation in business opportunities 140 

pages. Noth ing like it e\·er printed be
fore. Plans. formulas. trade secrets. Some 
sold for $25. Write Martin. Box 242. South 
Pasadena. California. 
SCHOOL Seniors! A postal Will bring you 

our Kwick-Sell ·cardalog of graduation 
name cards. Hot sell1ng everywhere! Big 
profits! Hurry! Cfaftcards. Box 235(AD). 
Pittsburgh 30. Pennsylvania. 
MAKE and mold genuine plastics. Forty 

lllustrated work-sheets explain methods. 
procesees. Authentic-simplified. $1.00. Free 
circular. Research, 3937 Tracy, Kansas 
CitY. Missouri. pair !'hop. Little capital required. Op

portun ity for older men. Easy. illustrated 
home course. Low cost. l',ree booklet . 
Mechanics School, Dept. 1-S. 4703 West 
Pico, Los Angeles 6. 

PROFITABLE. spare time. unusual m a il 
business earned $1400 monthlY. Cop~·

righted instructions $1.00 post paid. W. S. 
' Boyd. 331 Fourth. Pittsburgh 22. Pennsyl

vania. 
DEALERS collectors antiques hobbyist in-

dividuals list your articles for sale. ex
change or to buy with us. No obligation. 
No fees. We have the market for anything. 
Exchange Bureau, Box 363, Jamaica 1, 
Long Island. N. Y. 
OPERATE Profitable Credit and Collection 

Agency Business: Earn $5.000.-$10.000. 
Yearly upwards: Interesting literat ure 
Free; Write Educational Extension Service. 
Department 102, Wllshire-LaBrae Station, 
Los Angeles. 
"CASHING In On A Business Gold Mine" 

is a new booklet of vital interest for 
those desiring to operate a sandwich shop 
or small cafe. Write for free copy today ! 
Haskell D. Boyer, P .O. Box 1486, Ft. Worth 
1. Texas. 

ANGORA Rabbits-Wool brings $9.00 
pound! Book tells everything-shea ring. 

feeding . housing, diseases. etc. " Angora 
Care-Management" regularly $1.50. now 
$1.00. Catalog Angoras free! Grinsteads, 
Dept. 16. Edwardsville. Illinois. 
MY "10 Best Advertising Creations· • will 

put you in good business for life. 39 
years s uccess backs offer. If sincere in
\'estigate. Postals , Ignored. No triflers 
please. J. F. Snyder. Publisher. Reading, 
Pennsylvania. 
300 TESTED Moneymakers. 64-page book, 

20c post paid. Business secrets. formulas. 
wholesale supply sources galore. Book has 
no ads, meat only. Money Back It Dissat
isfied. Dulco. 324S Pitt. Pittsburgh 21, 
Pennsylvania. 

OWN A mail-order paper products busi-
ness. Sell envelopes. tags, labels. boxe~. 

by mall. wholesale. Tremendous demand. 
Steady profits. No capital necessary. Write 
Omaha Envelope Service. Dept. 35. 4721 
California, Omaha 3. Nebraska. 
START a clock shop whlle clock repairing 

is booming. Our easy to learn home study 
course with pictures and illustrations 
t eaches you how to repair all kinds of 
clocks. Information free. Houston Clock 
Shop, P.O. Box 5086A. Houston 12, Texas. 

PROFITABLE Home Business. Sensat ion-
al New Course. Flexible Mold Making. 

Novelty Casting. No priorities. Valuable 
folder free. Plastic Arts. Route 4. Muncie, 
Indiana. 

RUBBERFORM- Plastic; Waterproof. elas-
tic flexible mold making liquid. Sample 

pint with Instructions $1.26 postpaid. Gal
lon $'7.00. Plast ic Products, 1410 Belmont, 
Chicago. 

START Mallorder Booksho~Everytblng 
furnished: publisher cooperation. 25c 

brings booklet, exclusive setup, samples, 
exciting Ideas. General Publications, Os
sining 1. New York. 
MAKE COlorful Costume Jewelry with 

Washable Plastic Links! Profitable side
line. Free details. Beginner's outfit, $1.00 
(refundable). Hughes, 218 Sidell, Danville, 
1111nots. 
WANTED-Mail order dealers, beginners. 

read my new letter. Mall Selling is 
Money Business. Boom beginning now. 
Rush name. Houston Maupin. Tipp City, 
34. Ohio. 

"HOW To Make Simple Mol.::t. and Plastt>r 
Plaques." Profit in popular no,·el lies! 

Booklet 25c. Plastercraft, 1406 E. 43rd S t. , 
Cleveland 3. Ohio. 
FREE Details on plans to build a post- wat· 

fortune and home business. Victor)' 
Publications. Box 179. Dowagiac 9, Michi
gan. 
SIX new and complete post card plans for 

starting your own profitable business. 
Gordon Publishers. Box 23. Pawtucket. 
R. I . 
SELL Vitamins by mail. Big profits. De-

tails. sample imprints. etc.. lOc. C. 
Murphy, 4438 White Plains Ave .. New York 
City. 
REM.;.o=v;;E::--t.~u:-s::-t -:f;::r-:-o:-::m:-g_u_n_s_, -:t_o_o-:-ls--, _m_a_c-:-h-:-in--

rry. etc. Eight guaranteed formulas 25c. 
Hamilton , 650 South 20th St .. Newark 3. 
New Jersey. 
UPHOLSTERING Pays. Do own. Start 

business. 8 1 ~ X 11 Illustrated Instruc
tions $1.00. Order today. Upholstering 
Institutev Dept. 227. Lombard. Illinois. 
AF'I'ER The War Then What? Go In busi-

ness sell by mail. Big profit. Fully 
guaranteed. Dr. G. Anthony. 210 5th Ave., 
New York. 

LIQUID Marble - Marvelous. colorful. 
Brushed. sprayed. molded. Rubberlastic 

molds! Composition Flooring! Particulars 
free. Marbellzing Service . Edwardsvllle. Il l. . 
MAKE Big Profits-in spare time at home. 

Let our research department send de
tails free. Frank Sargen t . J r .. P.O. Box 
868. Denver 1. Colorado. · - -
GROW Dwarfed trees few inches high for 

yourself or sell instructions 15c. Charles 
McGuire. P.O. Box 628, Dept. E . . Seattle 
11. Washington. 
SELL Joker's Novelties by mail. Bl~; profits! 

25c brings samples and wholesale cata
logue. Thomas- Moody Company, 30 W. 
Washington. Chicago 2. Illinois. 
START Your Own Business Latest Auto

matic Fire Extinguisher, Low Price. Lib
eral Profits. General Machine Co .. Dept, 
88 K. Camden. New Jersey. 
MAKE strange new plastic of waste. Makes 

floors. walls. roofs. Resists water. fire. 
wear. Costs 5c Gallon. Sells soc. Bays Lab
orator:v. 610 S.W. 31. Oklahoma City 9. 

WEBER Typewriter Mechanics School. 
Simplified homestudy. Repairing In

creasing, Hollywood 27. Calif. 

MOLD-MAKINO. Plaster casting. Money-
making Busin~sa. Literat ure Free. 

Kemllo. Park Ridge, Illinois. 
MADE $24,000; used "schemes·• from 

"Schemer'' Magazine, Alliance, Ohio. 
47th year, $1.00; 4 months. 30c. 

F -R -E-E Literature Explains Profitable 
Home Mallorder. Cutler Publishers, Read

ing. Penna. 
1000 LIVE. Productive Names only SOc

all Late Cash Mall Buyers. Joseph 
Royer. 17-C How St .. Haverhill, Mass. 
WANT to make $100 weekly? No fool' in: 

Write Paul B. Wilkin. Box 86, Hills
boro. Ohio. 
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AFTER The War What? We have the an- OIL coloring photographs a fascinating 
swer for you Now! Sholes Co., S-2, 45 hobby or profitable business. Leam at 

Aster Place. New York 3. N. Y. home. Easy simplified method. Previous 
c..----:=--.,-- • experience unnecessary. Send for free in-

CASH building electrical toys. Free Photo- formation and requirements. National A1·t 
graph, details. Hamllton. 650 South 20th School. 1315 Michigan, Dept. 1745. Chicago. 

Street, Newark 3. New Jersey, 
MAKE money in photography. Learn quickly 

PLASTICS made without equipment 10c lb. at home, Easy plan. Previous expv:·ience 
Perfect castings. Formula SOc. Baker, ' unn~::cessary. Common school educatifln suf-

225 Symington Ave .. Toronto. Canada. flcient. Booklet and requi!·.:mer. ts free. 
START a Sweet Shop. Instructions $1.00. American School of Photography. 1315 

Details free. Jesse Collier. Jr., Hatties- Mic:hlsan. Dept. 1744. Chicago 5. 
burg, Mississippi, Route 6 "BIG Bertha" telephoto camera easily 
FIVE big mailorder magazines 20c. Lewis made. Trifling cost. Objects miles away 

Company, 828-K Carpenter, Oak Park, photograph close up. Ultra sharp pictures. 
Illinois. Telephoto lens and instructions $2.00. In
GET Big Mails, magazines, s amples. Name structions alone 10c. Carl Jamer. Manor

listed. 1 Oc. American Direc lory. 14 20 .,:.' '.:.:ll::;le:.:·...,:.N:.:e:o:w=Y=-=:;.o:..:r k:::·:-..,..,.-------==~--= 
Meestina. Corpus Christi, Texas. ENLARGERS-Build your own. Kit of 
BOOKKEE:?ERS-Earn money at home pans S6.00. F ree particulars. Crescent 

posting journal entries. Ellis Business Engineering, Box 251-C. South P asadena, 
Service. Cedar Gro,·e. North Carolina. ..::C..::a:.::li:.:f..::o.:..n::..:;1;.:i a:..:·-------------
OPPORTUNITIES Galore. Operate Top- WAR Bargains Used Cameras. L ists . de-

flight Plans. Details stamp. Topflight, scription 25c. Used Camera Directory. 
669 Cypress, Yeadon 1. Pennsyh·ania. 3111 W. Tuscarawas. Canton 3. Ohio. 

CAUTOO;o.ll~(i, SW:\" I'Al.S'l'I.S<;, HOMEWORK Business. $12,000 Year. De-
tails 25c. Manufacturer, 23NE8, Okla- DUAWI~G AID~ 

homa City 4. Oklahoma. POCKET Size Cartoon Course- 22 Easy 
C SH F H Id • D · ·1 D' Lessons, over 200 sketches including fig-

A or umorous eas · etat s: lme. ures and lettering, Prepared by nationally 
Gerarde. Gaston. Fairmont. West Vir- known arust. Mailed postpaid on ret'e lpt o! 

glnla. 25c in coin. Snack-Pack Co .. 32 E. Georgia 
247 GOOD Genuine Opportunities. 30 S t .. Indianapol is 4. Ind. 

Complete Plans Book 25c. Lucas. 8704 SIGNS Made Easily. Instructions and ten 
St. Aubin. Hamtramck 12. Michigan. sets modern alphabets ; numerais. pat
YOU too can learn how to make. mold terns. Sizes up to Eight inches. All fo1· 

and cast Real Plastics. Send stamped $1.00. Co-operative Business, Box 638, 
envelope. Box 498. Gainesville. Texas. C=h::.ic:..:a::.!g::.:o:..:·---------------
GOING Into Business? Effective Jetter- CARTOONING Course:-30 lllustrated les-

heads, trademarks designed. Stead, 55 sons. over 500 sketches, complete $1.00. 
W. 42nd, New York 18. Rex Cartoon S tudio, Box 892N, Pasadena, 

California. MAIL and distribute circulars: wonderful 
o~portunitY. Miracle Factories, Consho- CASH in on your sense of humor. Write 

h P Cartoon Ideas. Booklet shows how. Send 
oc en, a. 25c. Ulsh S tudios, 518S Wrightwood. Chi-

NEW Ever-repeating profit plan. Particu- cago 14. Iars free. Lynch, 402-PS Hazlet t . Balti- =2..:::....:..:.:...._ _ ____________ _ 
more 29, Maryland. LEARN Cartooning, Gag writing. Plans, 

markets. Drawing set given! Hartman. 
2438 W. Lincoln. Nebr. SELL Books and Courses by mail in your 

spare time. Siddall. Atascadero. Calif. 
BECOME a Finance Man. Particulars 

free. George Lenhoff. Lincoln 8, Neb. 

CHICAGO Mail Address. $1 Monthly, 
Prompt forwarding. Confidential. Form 

Free. Faultless Service, 3439 Michigan, 
Chicago. 

CA~IERA~. PHOTO ~{'J>I'I.IES 
FILTERS. Sunshades, F1lter holders-Lim-

ited supply-fit any camera. Made of 
pre-war aluminum, filters. of solid optical 
glass. Filters a \·aUable in every coior. Im
possible to obtain arter present supply is 
exhausted for the duration. Send only 
$1.00 per item and lens diameter, shipped 
postpaid retum mail. With e\'ery order for 
1 holder and 2 or more filters we will ship 
without charge a genuine aluminum sun
shade of the same size. Act immediately 
-this offer holds good only while present 
supply lasts. Absolute satisfaccion guaran
teed or your money immediately refunded. 
Order shipped same day received. VX 
Company, 1828 Central Avenue, Indianapo
lis 2. Indiana. 
GORGEOUS Girls! Hollywood's Most Beau-

tiful Models posed in 200 masterpieces of 
Pin-Up Art! Available as follows : Glossy 
Finish Post Cards-10 for Sl.OO. 25 for 
$2.00. 35mm Fine Grain Negatives from 
which enlargements of desired size may be 
made-10 for $1.00, 25 for $2.00. 35mm 
Black and White Positive Transparencies 
for protection, supplied unmountE:d-15 for 
$1.00, 55 for $3.00. All Postpaid. Send self 
addressed envelope with order for quick 
service. Cinema Artists Studios. Box 
328-M. Hollywood 28. Calif. 
AMATEUR Photographers attention! Im-

prove your hobby of picture taking and 
learn how to make money with it. Write 
today for our 40-page book catalog and a 
sample copy of American Photography. 
enclosing ten cents for postage. Contains 
articles and pictures of the world's fore
most writers and pictorial!sts. Camera 
House 141. 353 Newbury St .. Boston. Mass. 
BASS Says: War time proves Bass leader-

ship. Amazing selection of finest still 
cameras-Leica. Contax, Korelle Reflex, 
Argus. new and used still available. Write 
for quotations. Satisfaction guaranteed or 
your money refunded. Bass buys 'em. sells 
'em, trades 'em. Bass Camera- Company, 
Dept. SP, 179 W. Madison St .. Chicago, Dl. 
CASH! Spot cash for cameras, lenses, bi-

noculars, movie or stlll, sound projectors. 
Send full description by mail, or wire for 
prompt cash offer. Over 30 years of de
pendability insures honorable dealings. 
Bass Camera Company, 179 West Madison 
Street, Chicago, Illinois. 

CARTOONIST8-Sell work. 10 money 
making plans 25c. Cartoon S tudio, 1402 

Charles. LaCrosse. Wis~sin . 
FIGURE DrawIng. 20 colore"'=d:.;;.p'-':h:-o:-t:-o-s-:8:-:-1-:-2-x~u=-. 

$2.00. Catalogue lOc. Signs. FarmingLon, 
Missouri. 
DRAW Gorgeous Gals. Complete course 

SOc. Norman Beier, Crawfordsville, Ind. 

C'HAU{ TAI.K 8Tl''!\'T~ 
CHALK Talks. Laugh Producing Program 

$1.00 Illustrated Catalog lOc. Cartoon
Ist Balda. Oshkosh, Wisconsin. 

C'HE:\fi('AI,S & AT'P:\R\'l't·!i\ 
CHEMISTRY Laboratory apparatus and 

chemicals for Industrial, analytical, and 
experimental laboratories. Complete sup
ply senice for s tudents taking correspond
ence school chem!stry courses. Send Jc 
postage for free 44 page catalog, Dept . 
M26, Biological Supply Co., 1176 Mt . Hope 
Ave .. Rochester 7. N. Y. , 
THE House of Wlnn. the Home of Sup-

plies for Amateur Chemists. See Wiun's 
new idea Chemical Kits and Apparatus 
Outfits for Home Experimenting. Send 
lOc for Retail Catalog. John H. Winn. Es
tabllshed 1931. Dept. 607, 124 West 23 St., 
New York 11. N. Y. 
HANDBOOK for Chemical Experimenters. 

Hundreds of experiments: lllustrated: 
SOc. Experiment Booklet, 15c. Chemical 
Catalog, Sc. Reading Scientific Co .. Read
ing. Pa. 
SACRIFICING chemistry sets. now on war 

contracts, $25.00 sets now $11.92; $15.00 
sets now $7.47. Only few left. Send stamp 
tor list contents . Kem-L-Kits, Middle
town. Ohio. 
100 DIFFERENT Chemicals. One ounce or 

more each. Excellent opportunity for d i
versified laboratory stock. $7.35. Midwest 
Chtmical Co.. 3724 Second Ave.. South 
Minneapolls. Minnesota. 
SPECTROSCOPE for quick chemical analy

sis $2.50, T. A. Cutting, Campbell 3. 
Calif. 
LUMINOUS Paints will glow In dark. Five 

colors. Fairmount Chemical Co., 136 Lib
ertv St .. New York City 6. 
FREE Catalog: Chemistry, mineralogy, 

blology, optics. Tracey Labo1·atorles, 
Evanston. Illinois. 
NEW Microscopic Stain And P reparation

Catalogue 20c. National Sclentlflc Co .. 
2204 West North Ave .. Chicago 47. IIUnois. 
25 PIECES glassware $1.00. 16 chemicals 

$1.50. R ankin. Glover Bldg.. Kansas 
City, Mo. 
''CHEMISTRY For Beginners" . ''Chemis

try ot Famlliar Things"-both books SOc. 
Waltman, 398 Broadway, New York. 

FREE chemical catalogue, Enclose 3c Post
age. G:·eenwood, 398 Broadway, N. Y. 

COIN COJ.I.E('TIXG 
12 WOODEN Nickels $1.00. 25 different In-

dian Head Cents $1.00. Bargain Lists 3c. 
La1·ge Retail Catalogue 10c. We Pay High
est Prices All Rare Coins. For example: 
1909-SVDB cents $4.50. Comprete Set Pan
Pacific Coins in Frame $687.50, Commemo
rative $~2 • Up to $35.00. Copyrighted Buy
ing List 6c. Bebee Coin Company, 1180 
East 63:.-d. Chicago 37. Illinois. 
FREE! l''oreign coin, banknole and Com 

Collectors' Illustrated Catalog to ap
proval service applicants. Send 3c postage. 
Up to S20 cash paid for Indian head cents. 
All dates wanted. Buying Jist lOc. Tatham, 
Coint'o .. Sp:·ingfield-DSO. Mass . 
WILL Pay $10.00 Each For Certain Lincoln 

Pennies! Indianheads S:lO.OO; Dimes 
$1 .000.00. Cata logue lOc. Federal Coin Ex
change. 10-PS. C~lumbus. Ohio. 
QUICK Service: reasonable prices. United 

States cata !og 10c. Foreign catalog lOc. 
Ben's Coin Shop, 72 W. Washington, Chi-
cago 2. I .:::ll.:_:il::,l o~::;;s-=::. ==---,.,,-----::--:---:---
COMMEMORATIVE S~:~S - Columbus -

Stone-Mountain. Texas. Cleveland. $1.50 
each. New illustrated Catalogue 25c. Nor
man Shultz, Salt Lake. Utah. 
30 DIFFERENT foreign coins Sl.OO, 100 

different $4.00, 43 mixed Indian cents 
51.00. Delmonte, 725 W. 172, New York 
32. New Yo=r~k~·--~--~~~,..--~------~ 
WE purchase all Indianhead pennies. 

Complete catalogue lOc. Waltman. 398 
Broadway, New York. 
10 INDIAN Head cents. different dates 

also pricelist. 40c. Schultz. 1053~~ Rich
wood. Cincinnati. Ohio. 
MEXICAN Coin Set. One Peso. 50. 20, 10, 

5, 1, centavos pieces. all for $1.50. Ray 
Foster. 909 E. R! \'er. El Paso. Texas. 
F IVE foreign bills. 25c; 25 different $1.00. 

Beffel, Box 37, Ottawa, Illinois. 

MACHINES, Tools designed, long experi
ence. Conrad Keller. Laurens. New York. 

JlF.Tl:C'TI\"E~ 
DETECTIVE Training - Secret Investiga-

tions Easy Method-Finger Prints. Book
let Free. International Detective System, 
1701-P Monroe St. N.E .. Washington 18, 
D. C. 

DETECTIVES-Work home-Travel. Ex
perience unnecessary. Write, Wagoner 

P-125 West 86th. N. Y .. N. Y. 
DETECTIVE Training, Phillips Secret 

Sen·ice; 1917-C North Kenneth, Chicago 
39. Il!inois. 
FINGERPRINT Powder: new and superior 

powder. Wllliam Croll, Box 502, Norris
town. Penna. 
DETECTIVES needed In ever~· town. New 

method. National Detective. 902 West 
Woodlawn, Tampa 3. Florida. 

noc:~::. nrnns. PF.T~. UABRIT~ 
RAISE Moneymaking Angora. Rabbits. 

Wool $9.00 pound. Plentv markets. Par
ticulars free. White's Rabbitry, Ma1·iou, 
Ohio. 
RABBIT skins wanted. send for high 

price list. Shipping tags, Instructions. 
Rabbit Products o! America, 1113 S. Wal
nut. San Gabriel, California. 
RAISE Rabbits , make money at home. 

Markets guaranteed. Booklet free. Tay
lors Rabbit Fa:·m. Hapeville. Georgia. 
WILD Geese. Ducks, Peafowl. Pheasant, 

P igeons, rabbits. Prices Free. Jewel 
Game Farm. DanYll!e, Ill. 
ST. BERNARD Pups: Champion sired 

beauties. Franklin Young. R 3. River
head, Lcng Island, New York. 
STANDARD Rabbi t Journal, Milton, Pa. 

3 years Sl.OO. Sample dime. 
MICE. Rabbits. Pigs. Catalogue list 10c. 

Houck Company. Tiffin, Ohio 

8~~" x 11" BLUE printer. complete with 
blue print papers. tracing papers, chem

ical, $2.75 postpaid. Best Co., Box 5802, 
Cleveland 1. Ohio. 
SAVE on drafting materials. Free catalog. 

Draftsmen's Supply Co., 19 South Wells 
Chicago 6. 

DUA\VING & AUT ~T'PPUE~ 
FOR A Lifetime of pleasure and profit be 

a treecraft expert. Do all type.s of 
Budding and Grafting. Grow di11erent va
rieties of fruit on one tree. and d ifferent 
colored flowers on dogwood and roses. 
W1·1te Treecraft Publications, Box 5. South 
Charleston 3, W. Va. 
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EDUCATIONAL & INSTRUCTION 
OOOD Jobs and a Sound Postwar Future 

await you in hotel and institutional field. 
Men and women - all ages - needed tor 
well-paid positions that offer color, excite
ment, ever-new and fascinating duties. 
Record-breaking business 1n hotels, clubs, 
institutions, means even greater opportuni
ties. Lewis School receiving calls for man
agers, assistant managers, stewards, host
esses, purchasing agents, and 55 other 
types of important positions. These are not 
temporary jobs. but important positions in 
an essential business that otfers splendid 
opportunities 1n war or peace, good times 
or bad. Previous experience proved un
necessary! No need to leave your job to 
qualify. A good grade school education. 
plus Lewis Training qualifies you at home. 
in spare time. Our National Placement 
Bureau helps to place you-and our amaz
ing Certified Job Plan-actually guarantees 
you will "make good" when placed. Wri te 
today for free book! Lewis Hotel Training 
School Room CW-2768 Washington 7. 
D. C. (First and only Sci1ool of its kind
Now in Its 29th year.) 

DECORATE FABRICS 

with Prang Text ile Colors 

A new craft. Learn to decorate ties, drapes, 
linens, scarfs. dresses. Colors are easy to 
use; washable; non-fading. No artistic 
training required. Send f:>r booklet "Do It 
Y'ourself"-tllled with ideas. 25c Postpaid. 
Complete Prang Textile Color Kit, every
thing you need to decorate fabrics includ
ing booklet. $3.50 postpaid. 

The American Crayon Company, 1906 
Hayes Ave.. Sandusky. Ohio. 

EARN Certified Grapho-Analyst degree 
analyZing handwriting. S tudents repor t 

earnings up to Sl.OO an hour spare time. 
$75.00 weekly full time. Graduates in em
ployment, credit agencies, police depart
ments, courts, business and in private 
practice as personal problem and vocational 
advisors. Fully illustrated Grapllo-Analyst 
and 3000 word illustrated lesson free. In
stitute, (AS), Joplin. Missouri. 
MAKE Up to $25-35 week as a t rained 

practical nurse. Learn quickly at home. 
spare time. Easy tuition payments. Earn 
while you learn-many earn hundreds of 
dollars while studying. Easy to unders tand 
lessons, endorsed by physicians. High 
school not required. Our 45th year. Write 
!or free booklet and sample lesson pages. 
Chicago School of Nursing, Dept. K-10, 
Chicago. 
AUTO Body and Fender work. including 

metal work. welding and spray painting. 
Look into it ! One of the most profitable 
branches of tremendous Auto Industry of
fering chances for good job or your own 
business. Train in spare time. Write for 
Free facts. Utilities Inst., Dept. 34X, 1316 
W. Belden Ave .. Chicago. 
CARPENTERS. we teach the square in five 

easy lessons by mail. Our % size practice 
square and simplified instructions does the 
work. Free information. better still . send 
quarter for practice square and partial les
son. Builders' Topics. Medical Arts Bldg., 
Seattle. Washington. 
PSYCHOLOGY teaches about mind. Bio-

Psychology teaches about powers of 
mind over body. Use powers subconscious 
mind. Grow. Broaden education. Develop 
personality. Control emotions. SUCijjeed. 
Correspondence. Dept. P. Taylor School of 
Bio-Psychology. Chattanooga 1. Tenn. 
WELDING-Electric Arc. Learn quickly by 

actual practice at Hobart Welding 
School. Individual Instruction at bare cost 
of materials used. 75c in stamps brings 
valuable welding lessons postpaid and full 
particulars. Hobart Welding School. Box 
P-1042. Troy, Ohio. 
GOOD "Used" self-instruction educational 

books on all subjects bought. sold. rent
ed. exchanged. Satisfaction guaranteed. 
Complete information and 92-page lllus
trated bargain catalog Free. Write. Nelson 
Company. Dept. 2-01. Chicago 4. 
CONSULTATION: Applied psychology, emo-

tional education directly related to your 
problems. By appointment or personal let
ters. Enclose stamp for subject ~aterial. 
w. Scott Wilkerson, 227 Maryland Bldg., 
Washington 5. D. C. 
CLINICAL Laboratory Technicians In great 

demand. We train you in your spare 
time, In your own home. You can practice 
while studying. Write for free catalogue. 
Imperial Technical Institute. Box 973-B, 
Austin 5, Texas. 
INCREASE your income. Study magazines 

covering subjects that interest you. Our 
Jl.st covers 175 fields-616 periodicals. It's 
free. Write today. Commercial Engraving 
Publlshin~ Co., 34Y N. Ritter. Inc!ln!'lapo- , 
l!s 1, l·1d!ana. 

READ character at a glance. How to Judge 
people by their eyes. nose. mouth etc. 

May save you thousands of dollars. endless 
disappointment. heartbreak. Priceless in
formation for everyone. Dulco. 324S Pitt. 
Pittsburgh 21. Pennsylvania. 

EXCEPTIONAL Peacetime Opportunity. 
. Operate a Collection Agency-Credit Bu

reau. Quickly learned. Many make $5000 
yearlY!. up. Write Cole Associates. Syra
cuse . .New York. 
REMEMBER without etfort. Easy five les-

son memory course $1.00. Amazing re
sults. Money back guarantee. Postcard 
brings particulars. Mighty Midget Publica
tions. Box B-566. Lincoln 1. Nebraska. 
" HOW To Break And Train Horses"-A 

book every farmer and horseman should 
have. It is free; no obligation. Simply ad
dress Beery School of Horsemanship, Dept , 
5810-C, Pleasant Hill, Ohio. 
l!tANISTS: Greatly improve playing, t~ch-

nic, accuracy, memorizing, sightreading, 
thru Mental-Muscular Co-ordination. Quick 
results. Free booklet . Wri te Broadwell Stu
~ios, Dept. 194-K. Covina. CalH. 
VETERANS! Prepare by mail for Postofilce 

positions. Satisfaction guaranteed. $20.00 
complete. 35 years experience. Write for 
details. Farren School, 45 E. Springfield 
St .• Boston . Massachusetts. 
REPAIR Home Appliances : Learn to repair 

appliances with simplified instructions. 
Send 50c, s tamps, coins or will send C.O.D. 
plus post. Acme Press, Box 182, Chicago 17, 
Illinois. 
HOW to divide any angle into three equal 

parts. Ruler and compass only. Send 
$1.25 for your copy of this publication 
now! Pure Science Research Associates. 
Box 310. Moscow. Idaho. 
REFRIGERATION Mechanics. Complete 

home course for repair men. Booklet 
free. Mechanics School. Dept . 4-S, 4703 
West Pico. Los Angeles 6. 
NERVOUS'? Eliminate fear. worry, bash

fuiness! Helpful instructions. Free , con· 
vincing literature. John Englund, Iron
wood. Michigan. 
SUCCESS Books and Courses for Self-in-

struction bought, sold, rented. Rush 
postcard now for bargain catalog to John 
Ashley, 1186A Main, Brockton 28. Mass. 
USED Correspondence Courses and Tech-

nical Books, Bought, Sold. Rented. Cata
log Free. (2500 Courses Wanted.) Educa
tional Exchange, Henagar. Alabama. 
TOOL Designing pays big. Home study 

course. Low cost. Easy terms. Free book
let. Ohio Institute of Technology. Box 189. 
Greenville. Ohio. 
ELECTRICIANS handbook. Formulas, 

shortcuts. etc. Diagrams motor hookups. 
Illustrations. Pocket size $1.00. F. G. Hack
er. Box 363. R. No. 3. Utica. Michigan. 
LIST Of "Home Study" books free. (New, 

used.) Buy. sell. rent, exchange. Bar
gains! Dalton. Box 3363, Seattle 14, Wash
ington . 
"SUREHAND" Legible shorthand easily 

gets every word. Swiftest numerals. 
Textbook 25c. Jesse L. Cook. Bartow. 
Florida. 
PSYCHOLOGY That Works turns 'ordi

nary' ability into 'extraordinary' achieve
ment. F .L.T. Ph.D .. Dept. 92B. 185 God
frey PhiladelPhia 20. 
LEARN To sing beautifully through mod

ern voice culture. Literature free. Fer
ris. 317-D Hartford Ave.. Bremerton. 
Wash. 
LEARN Powerful Mental Telepathy 25c. 

Elgin. 912 Benton. Nashville 4, Ten
nessee 
MATHEMATICS, drafting, building, sur

veyor's Engineer's Licenses. Mondell In
stitute. 230 West 41st. New York CitY. 
SELF-instruction Books for Authorship. 

List Free. Humanity Press, 220 W. 42nd 
St., New York 18. New York. 
RAFTER Tables 64 page booklet. 25c post

paid. Wm. B. Walker, Castle Rock, 
South Dakota. 
PROPHETS approximated FOR's name. 

Christ is here! Dime. Nichols, Box 85, 
Waltham. Mass. 
MAGIC Shorthand and Typing Course. 

QUickly. easUy learned. Oscar Gaver Jr .. 
Middletown 2. Maryland. 
STOP drinking poison. Learn how liquors 

are made. tested and purified. Mikesell 
Testing Laboratory, Richmond. Indiana. 
NON-RESIDENT. High School. college, 

professional degrees. Bulletin free. Capt
tal City College, Washington 5. D.C. 
HOME Studycourse, drUgless therapy, Free 

literature. Institute of Drugless Therapy, 
Tama. Iowa. 
P. \ N!~"'l th.,t s ~ammer at home. Joan Al

• ~u. : .. cc. 1 11 ~, 2~s:t .. Cana<ta . 

USED Correspondence course bargains. 
Write to: Phll Bruce, Box 341-AD, Palo 

Alto, California. 
LOCKSMITH Course, Lock-picking, keY

fitting, etc. $1.00 prepaid. Miller's Key 
Shop. Canadian. Texas. 
GET Dignified Position, learn drafting • 

Monroe Institute, PS-10, Alton, Illinois. 

ELECTRICAl. SUPPI~IES & EQUIP. 
FIBRE-BAKELITE Washers, strips, and 

pieces large assort~ent for insulation. 
Ideal for electricians, radio mechanics. 
hobby workshops. Over 1000 pieces. Satis
faction guaranteed. Special $1.98. Order 
now. Hudson Trading Corp., C-139 W. 
Hubbard, Chicago 10. 
MANUAL on multispeed motors explains 

in every detail this type of motor. 191 
pages of the most valuable Information on 
the subject. Price $2.00 or descriptive lit
erature sent free. Electric Generator Mfg. 
Co., 1333 N. Dale St., St. Paul 3, Minne
sota. 
NOW-Repair your own electrical appli-

ances With Chanite Self-welding, Electri
cal Heating, Element Flux. Instructions. 
delivered, price $1.00. Chanlte Sales Com
panY. 914 South Main, Fort Worth. Texas. 
MAKE your own electric hammer. No 

gears. No coils to wind. Plans. F ree de
tails. Rush. Houston Maupin, Tipp CitY, 
28, Ohio. 
ELECTRIC Pencil: Writes-Engraves a ll 

Metals. .$1.00 postpaid. Beyer Mfg .. 
4515-C Cot tage Grove, Chicago 15. 

ENGINES, 1\IOTORS, ETC. . 
CATALOG 50 engines. Model rallroad sup-

plies, 25c. New welding rod for alumi
num, pewter, d.le cast. Generous sample 
and Instructions 25c. Surplus tools-send 
stamp for list. Howardco, P-2417 N. Ash
land Ave.. Chicago, Illlnois. 
RAILWAY Models, complete line. informa

tive catalog HO and 0 Gauge 79 pages 
15c. Walthers, 269 Erie, Milwaukee, Wis
consin. 
WINDING Data. listing 225 motors, single 

and three phase, $1.00, Motor Data. Box 
7631. Kansas City 3, Mo. 
OVERHAUL Engines, )JSe old rings, good 
for 10,000 miles. Ringnu, 3909 Montana. 
El Paso Texas. 

FAJ{l\( J\[ACHINERY 
BUILD Powerful Farm Tractor from old 

auto parts. Plans, instructions. $1.00 
postpaid. Satisfaction Guaranteed. Science 
and Mechanics Magazine, 926 St. Clair 
Bldg., Chicago. 

I<"AR:\(S, OTHER REAL ESTATE 
GOOD Farm-Ranches, Washington, Min-

nesota, Montana. Idaho. Oregon, North 
Dakota. Dependable crops, favorable cli
mate. Write !or literature. lists describing 
typical farms. Specify which state. J. W. 
Haw. 120 Northern Pacifir R y .. St. Paul. 
Minn. 
STROUT'S Big Fall Farm Catalog Jus~ 

Out! 100 pages of bargains-from Maine 
to Florida, west to Texas. California & 
Oregon. Write today for this money-saving 
time saving book. Free. Strout Realty, 255-
ZB 4th Ave., New York 10, N. Y. 
OZARK Lands for all purposes. Actual 

River frontages. 5 acres $90.00 and up
' wards. Free list and literature. Hubbard. 

269 Grossman Bldg . . Kansas City. Kansas. 
OZARK Magazine. Lonsdale. Arkansas. 

For homeseekers, sportsmen. fo lklorists. 
Year. SJ.OO. . 
FLORIDA Land on Easy Payments. R. W. 

Stewart. Inverness, Florida. 

FIELD GLASSES, 
TELESCOPES, ETC. 

POWERFUL Telescope Lens Kit-Consists 
3 .. diameter 75 .. objective-SOX and lOOX 

astronomical eyepieces. Builds six foot re
tracting telescope. Guaranteed show Moon's 
craters inside craters, ringed Satt:rn, 
moons Jupiter. double stars. etc. While 
they last $1.95 postpaid. With 50X ter
restrial eyepieca $2.95. Experimenters 16 
piece optical kit $1.00. Postcard brinrs our 
literature of World's best optical values
telescope construction plans-optical test 
chart, etc. Ptleegor Optical Co.. PS-10. 
Sunbury. Pennsylvania. 
MICROSCOPES. Telescopes. Binoculars; 

all scientific, chemical laboratory appa
ratus-bought, exchangedh repaired. Ex
clusively our business wit a background 
o! over 17 years of courteous, satisfactory 
dealing. Not get-rich-quick speculators. 
Trial wm show we know our equipment: 
highest prices paid. Catalog 15c. Harry 
Ross, 66 West Broadway, New York. 
ASTRONOMICAL Telescopes, Binoculars. 

Cameras. Microscopes; Bought, sold, re
paired. Send 10c for list o! inst ruments 
desired. Rasmussen & Re'!ce, 41 Market. 
Amsterdam N . . Y . 
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PRECISION lenses Achromats Pyrex, 2"x2" 
Opttcal fiats, $5. 57 MM diameter 142 

MM focus $6. 18MM diameter 95 MM focus 
$2. 36 MM diameter 182 MM focus $2. 
Lenses for Ramsden eyepieces 1" diameter 
1" focus $1. 7 MM dia.meter 7 MM focus $1. 
Send for free list. Mayfior Products Corp., 
Katonah, New York. 
TELESCOPE. Powerful Army type, 8-pow-

er. vest pocket size. Has scientifically 
ground 35mm. lens. Length closed. 4%-in .. 
open 7-in. Only $1.75 postpaid. Guaran
teed. Utica. Mall Order Co .• 923 Eagle St •• 
Utica. 3. N. Y. 

MICROSCOPES 15 years-Buying-Belling 
- Exchanging - Repairing - Accessor

ies - Research - Industrial - Amateur. 
National Scientific Instrument Co.. 119 
Chambers Street, New York City 7. 
MAKE your own compound microscope. 

Lenses and instructions. 50 power $1.00. 
100 power $1.50. 200 power $2.00. Instruc
tions alone 10c. Carl Jamer. Manorville. 
New York. 
MAKE Your own powerful astronomical 

telescope. Perfect lenses and instructions. 
100 power $1.00. 200 power $3.50. 400 power 
$5.50. Instructions alone 10c. Carl Jamer. 
Manorville. New York. 
REAL 10 power telescopes $1.90. United 

2309-H Lawrence. Toledo, Ohio. 
FOR THE HO)IE 

WINE-Home Made 40c Gallon. Old Amer
ican Sect·et Formula, $1.00. Peerless Pro

ducts, Phoenixv1lle, Pennsylvania. 
FOit INVENTORS 

INVENTORS: Learn now-without obliga-
tion-how to protect and sell your inven

tion. Wri te !or f ree " Record of Invention" 
form and complete instructions for making 
disclosure and establishing date of your 
invention. We a lso send our new free 
" Patent Guide for the Inventor". contain
ing complete information about patent 
procedure and how to sell inventions; 
giving Illustrations of many successful ln
ventions; over 150 basic mechanical move
ments. We assure you pt·ompt, confidential 
service. Delays may be dangerous. Write 
today for your free "Patent Guide" and 
''Record of Invention" form Clarence A. 
O' Brien & Harvey J acobson. Registered 
Patent Attorneys, 42A-K Adams Building, 
Washington. D. C. 
WHAT Should You Invent? Ou.r Free Book 

tells you what today•s inventive market 
wants-how to put down, patent and sell 
your ideas. Scores of letters in our flies 
a ttest to the modern demand for Inven
tions--our long experience as Registered 
Patent Attorneys will help you. Get our 
Free book, " How to Protect. Finance and 
Sell Your I nvention." Also special docu
ment free, "Invention Record" on which 
to sketch and describe your invention. 
Write today. No obligation. McMorrow & 
Berman. Patent At torneys, 1439 Albee 
Bldg., Washington. D. C. 
PATENT Your Ideal Wri te immediately 

for two free illustrated books, " Patent 
Protection" and " When and How to Sell 
an Invention" 64 pages of valuable in
formation for inventors. No obligation. 
Address: Victor J . Evans & Co., 842-L 
Merlin Bldg., Washington 6, D. C. 
INVENTORS-Get action and results on 
your patented, unpatented inventions. Con
tact purchasing manufacturers direct. En
lightening booklet , references, free. Inven
tion Reporter, 3 A-11236 S. Fairfield, 
Chicago. 
INVENTORS sell your ideas! Selected Jist 

65 manufacturers anxious to buy in
ventions for postwar products. including 
special sales Instructions. $1.00 postpaid. 
Science and Mechanics Magazine. 821 St. 
Clair Bldg .. Chicago 11. 
INVENTORS: We will tum your rough 

sketches into clear, readable mechanical 
drawings, blueprints. AIJ work confidential. 
Write for free quotation. Hamilton. 650 
South 20th St .. Newark 3. New Jersey. 
A GOOD drawing will sell your idea. Pat-

ent drafting, perspective designs, layout. 
detailing, immediate service. established 
10 years. A. Francis, Mechanical Devices, 
8552 Roselawn. Detroit 4, Michigan. 
PATENTED and Unpatented Inventions 

Promoted. M. Joyce Humphries. 1422-25 
Land Title Bldg. , Philadelphia 10, Penn
sylvania. 
INVENTORS: New military and commer-

cial Inventions urgently needed by manu
facturers. Write for particulars. Chartered 
Institute. Dept, 3-A. Washington, D. C. 
INVENTORS. Protect Ideas before Patent-

ing. Inexpensive. Write--Inventors' Re
cording Institute. 2005 Wisconsin Tower 
Bldg., Milwaukee 3, Wisconsin. 
INVENTORS! Have you good patentable 

ideas? Write Mr. Metzller, 11 West 42nd, 
New York. 

BEFORE You develop that Invention read 
"Pitfalls For Inventors" $1. I11ventors 

Hobby Club. Box 827. St. Louis 1, Missouri. 
WE protect, commercialize unpatented 

ideas; sell patented invention.s, low cost. 
Parker, Box 702, Chicago. 
CASH for practical ideas and invent ions. 

Mr. Ball. BB-9441 Pleasant. Chicago; 
FORl\IULAS, PLANS, ETC 

AGENTS. Bubble bath for dishpans. Suds 
for hours. Make and sell a new cleanser 

of 100 uses. Any demonstration cinch when 
matched against nationally advertised 
soaps. compounds, and suds boosters. Will 
not hurt hands. Nothing like this In stores. 
Dishes brilliant wi thout toweling. Be it res
taura.nt chinaware. greasy pots. dirty 
clothes. linoleum. rayons. or mi-lady's 
bath, it's quicker, better. cheaper. Pow
ders easy to obtain and mix. Non-sneeze. 
Sales market unlimited. Order now. Build 
up your post war income. Formula and 
pound sample five dollars. For very lim
Ited time. sample alone. one dollar. J. E. 
Dick. Chemist, Box 5641, Indianapolis 1. 
AUTHENTIC Formulary. 924 page illu-

stated book. Prepared by experts. 10,000 
pra.ctical tested formulas, recipes. secrets, 
inst ructions fqr easily making most any 
product. Countless profitable business op
portunities. Valuable reference for home, 
industry. $2.00 post paid (c.o.d U. S. only), 
Foreign $2.35. Adams Brown Company, 
Dept. 16, Chestnut Hill 67. Massachusetts. 
SOMETHING new. Make your Christmas 

money at home in spare time. No can
vassing. Complete plans 50c. Details free. 
Jesse Collier. Jr .. Route # 6, Hattiesburg, 
Miss. 
NEED a chemist? Formulas. Research. 

Professional Service. Consulting Scien
tific Company, Box 389, Swarthmore, 
Pennsylvania. 
MAKE French Wine. Dutch Beer. or Whis-

key, without still. Formulas $1. each. , 
Hendrix Studio. 411 Madison, Wilmington, 
Delaware. -BUILD your own crack proof concrete 

walls for anyt hing. P lans $1.00, or money 
order. W. Denham. Box 1362, Durham. 
N . C. 
FORMULA6-All kinds. Latest money

makers; literature Free. KemiKa1, Park 
Ridge. Ill. 
ICEL.ESS Ice! Colder: Cleaner: Cheaper. 

Instructions, 25c. Duffy H28, Covington, 
Ky. 
FORMULAs-Latest. best Analysis. Lit

erature free. E. Belfort. EngiJleering 
Building, Chicago 6. 

EXTRA Gas Miles! A gas tonic you can sell. 
Complete formula only $1.00. E. Weck

erly . Box 114. Northfield. New Jersey, 
FROG RAISING 

COTTONTAIL Rabbits. Jumbo Frogs, Fish
ing Poles. Vol Brashears. Berryv!lle, 

Arkansas. 
"FROG Raising! " New book tells how. 

Profitable. Marlboro House. 1035 Marl
borough, Detroit 15. Michigan. 

Jo'CR FAR!\O~G 
CHIN-CHIN Giant Chinchillas. King of 

Rabbits. Most beautiful fur. Small In
vestment. Large Profit. Free mustrated 
booklet. Willow Brook Farm. R . 16, Sel
lersville. Pa. 

GA1\IES & ENTERTAINMENT 
PRACTICAL Dice percentages. Craps, Bar

bud!, Hazard, etc. 24 pages Limited edi
tion $2.00. Aleatory Research. 424 Rue 
Bourbon. New Orleans, Louisiana. 
VENTRILOQUISM Complete Instructions 

Only $1. Lesieur, 77 Wellesley, Toronto, 
Canada. 
COMEDIAN'S sure fire scripts! Kleinman 

25-31-M 30th Road, Long Island City 2, 
New York. 

HEI.P \V ANTED 
EARN Profits In spare time by recommend

ing technical books to fellow workers. 
Write for details to E. S. Kask. 330 W. 
42nd Street. New York 18, New York. 

HIGH GRADE SALES!\IEN 
ADVERTISING Book Matches- World's 

largest "Direct Selling" Book Match 
Factory offers advance cash earnings call
Ing on every type of business. Men or 
Women. Experience unnecessary. Full. 
part time; Low Prices; High Quality; 
Qutck Deliveries; Powerful Patriotic Dis
play; · Special Designs for Army Camps 
and Naval Stations; Repeats. Sales Kit 
Free. Match Corp. of America. 3433 West 
48th Pl., Dept. N-10, Chicago 32. 

HOBBIES. COLI. ECTIONS 
COLLECT Foreign Mil1tary Insignias and 

War Prisoners Emblems; Prices. Samples 
15c. Hobbygulld F-35 West 32nd St .. New 
York 

UNUSED Match Book Covers. 100. all d1f· 
ferent $1.00. 35 Royal Flash Covers $1.00. 

Free list. Charles Edelman, 1311 P East 84, 
Cleveland 3. Ohio. 
GENUINE Arizona Rubies (garnets) and 

desert sapphires. Send quarter for pack
et. Mineral Specimens, Box 2651. Phoenix, 
Arizona. 
100 JEWELRY stones removed from rings, 

etc.-from $2.40. Lowe's, Box 311. St. 
Louis 1. Missouri. 
SPECIAL Offer! Large assortment real 

stage money (Phoney-Mazuma) only 25c. 
Maniss Photo Co.. Colorado City. Texas. 
200 DIFFERENT Colorado Views $2.0~ 

35-50c. George Bryant. 3709-C High, 
Denver 5, Colorado. 
PROFIT ABLE Avocations. Hobbies ! Oppor

tunities Galore: lOc. Gerarde. Gast{)n, 
Fairmont. West Virginia. 
EXCHANGE Post Cards ... membership 

25c. Box 523-A. Rochester 2. N. Y. 
HOl\IE CRAFrSl\lEN 

CATALOG: Large line Decal Transfers. 
Patterns for jig sawing; New designs 

easy to make Novelty Furniture. Lawn Or
naments, Silhouettes, Letter and Numerals. 
100 Crafts and Hobbies illustrated Book
lets. Tools. Other Lines. 500 articles finelY 
illustrated. Write Wo-Met Shop, Ashburn. 
Georgia. 
28 LAWN Ornament patterns 25c. Other 

patterns: 15" -20" high; Dutch girl. Dutch 
boy, pirate\ bull terrier, Mexican girl Mex
ican boy, awarf, penguin, flower girl. 10c 
each; 3 for 25c. 25 novelty patterns JOe. 
All 62 full size patterns $1.00 postpaid. 
Strother, Box 383-GB. Belington. W. Va. 
CELLULOID-Beautiful assortment. Mot-

tles. opaques, onyx, pearls. Used by ring 
makers everywhere. 011e pound assort
ment-pieces approximately 30 sq. in. 
each. Price $1.00. Craft Service. 33'1 Uni
versitY Ave., Rochester 7. New York. 
TOY Bulldozer, earthmover and power 

shovel of new design, Make toys for 
your home town of scrap lumber with hand 
or power tools. Prints showing construc
tion and detail $1.00. Earthmover Toys, 
East Lallsing. Michigan. 
PLYWOOD-Beautiful aircraft and furni-

ture stock. Thicknesses 1/ 32" through 
1". Large, small panels. Fit. Gum. Birch. 
Mahogany. Walnut. Reasonable! Complete 
lists l Oci Carmen-Bronson. 160-A E. 
Fourth St .• Mount Vernon. New York. 
RENOVATE your own Venetian Blinds. 

We supply new tape, cord. hardware. 
Send lOc . for illustrated instructions on 
cleaning, renovating. Venetian Blind Mfg. 
Co.. 1612 Farwell. Chicago 26. 
PLASTIC!! Make your own cigarette box 

from Du Pont "Luclte". Complete kit 
$1.25 postpaid. Plastic Center. 3132 W. 11th 
St .. Los Angeles 6. California. Dept, 45. 
KNOCKDOWN furniture catalog, 50c coin. 

Woodcrafts, 411 Madison, Wilmington, 
Delaware. 
WHITI'LER'B-softwood subjects. 10 pat

terns. instructions. 25c. Cartoon Studios, 
1402 Charles, LaCrosse. Wisconsin. 

INFORl\lATION 
SPECIALIST furnishes technical advice, 

literature searches, translations. writing 
assistance; business, governmental. mis
cellaneous information; minor services in 
Weshington; Details lOc or s tate wishes. 
Kaneg!s, 619 Eye St. s. W .• Washington 
4. 1)1 c. 
WHAT is happening in your Nation's Cap-

ital? Any question! Economic, Travel, 
Social, Historical, Governmental, etc. In
quiries promptly answered! SOc. Washing
ton Information Bureau, 4930 Minnesota 
Ave. N. E .• Washington 19. D. C. 
INFORMATION- LQ.cating products etc. 

(Quarter) Rakes-1008 W. Monroe. Chi
cago 7. 

INVENTIONS \V ANTED 
ALL Kinds: We have facilities and finances 

to make and sell your ideas. both me
chanical and chemical. Send model. sam
ple details and wishes. General Sales & 
Supply Company. 110 East Main Street. 
Madison 3, Wisconsin. 
INVENTORS: Have you a sound. practical 

invention for sale, patented or unpat
ented? If so, write Chartered Institute 
of American Inventors. Dept. 3-C, Wash
ington. D. C. 
WANTED-Patented, unpatented inven-

tions having profit possibilities. all kinds. 
If w111 sell, write immediately, Descriptive 
booklet, references, free. Invention Re
porter, 3B-11236 S. Fairfield. Chicago. 
IS your invention ready for post-war mar-

kets? Have it expertly engineered to in
sure its success. Write immediately for 
prompt estimate. Joseph Harris. Consult
ing Engineer. 910 Kent Lane. Troy, Ohio. 
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INVENTORS: Learn how we sell your in-

vention. Free Booklet. "Selling Your In- 1 
vention". Inventors Patent Exchange, 
336-D Palace Building, Hartford 3, Con
necticut. 
MANUFACTURER wants sensible mechan-

ical device or idea with quick sales pos
sibilities in low-priced field. Write Matt, 
1412-C Great Northern Bldg., Chicago A. 

INVENTIONS Promoted, Patented or Un-
patented. Write Adam Fisher Company, 

183-A Enright, St Louis, Mo. 

CASH for Inventions-Patented. unpat
ented. Mr. Ball, BC-9441 Pleasant. Chi

cago. 

INVENTORS! Have you good patentable 
ideas? Write Mr. Metzleer. 11 West 42nd, 

New York. 
HAVE You practical idea or invention For 

Sale. Seymour, 218S S. Aurora, Easton, 
Maryland. 
HAVE manufacturing plant and sales con

nections. Want new ideas. Kaydee Mfg., 
Long Beach 4. California. 

JEWELllY 
GENUINE diamonds, out-of-pawn low 

prices, wonderful values. Unredeemed 
loans and big buying power enable us to 
ot!er beautiful gems at prices far less than 
original cost. Shipped Free for IPspectlon. 
Appraisal. Send for Big Free list showing 

"' fine diamonds at startling low prices. 
Lloyd J . Butler, President. Prudential 
Loan Association, 133-RL North Clark St., 
Chicago 2. 
SPICEY Party records $1.00. (Free Lists) 

Kodachrome Art slides 39c. 6~2 inch 
metal recording blanks $2.00 dozen. Meyer 
Hurwitz Co. , East Saint Louis. Ill. 
WANTED: Watches. Diamonds, Jewelry

Any condition. Justice, Box 150, Chi
cago 90. 
MA{:HINERY, TOOLS k SUPPLIES 

LEWIS Castings, Materials and Blueprints 
are the ideal means of equipping home. 

school or commercial machine shops-at 
unbelievably low cost! Mills, Shapers, Vises. 
Dr!ll Presses and many other tools are 
quickly and easily built from Lewis Sup
plies-right in your own shop. Send lOc to 
cover mailing of descriptive Catalog listing 
23 items Lewis Machine Tool Co. Box 116, 
Station A. Dept. S-45, Los Angeles 31, 
California. 
BALL Bearings. All Standa1·d makes-

New Departure, SKF, Fafnir, Norma, 
supplied promptly in any quantity from 
our large st-ock of most popular sizes. You 
save 50 to 60% on manufacturers list . 
Fully guaranteed. Write for Bulletin B2. 
MET Exchange, 323 Canal Street. New 
York. 
INDEX-Heads for sale. Very inexpensive. 

Sixty-two dit!erent divisions. Used on 
small lathes. drill press, milling machines 
etc. Make gears, hobbs, cutters, etc. Very 
accurate, and durable. Not a toy. Used by 
defense schools and hobbyists. Write for 
free folder. Long's Index Heads, 2117 East 
B St .. Torrington, Wyo. 
SCREWS. Nuts, bolts, washers, rivets. 

brackets. etc. Handy assortment for me
chanics, garages, household use. work
shops. Over 1000 pieces, 5 full pounds. • 
Satisfaction guaranteed. Special $1.98. 
Order now. Hudson Trading Corp., C-157 
W. Hubba rd. Chicago 10. 
CARBOLOY T ipped lathe tools ~~ sq x2~2 

Lg. r ight, left & straight to cut steel- ' 
right, left & straight to cut cast iron-set of 
6 tools $5 postpaid guaranteed. Kwik-Kut 
Tool Co., 13414 Fenkell, Detroit 27, 
Michigan. 
DRILL GRINDER-Original Patented Pre-

cision Sharpener. Grinds drills to factory 
accuracy. Calipers with Direct Reading 
Scales. Circle Cutters. New Tool Grinder. ' 
Lowest prices, Free Literature. Factory. 1 
811-A East 31st . Kansas City 3, Mo. 

DIAMOND one-carat wheel dresser in 6" 
CRS holder $9.00. Mounted In novel jig 

$11.50. Diamond tipped scriber $2.50. Post
paid. Pelgrims, 335 No. Almont Drive. 
BeverlY Hills, Calif. 
STEEL beam trammels for draftsmen. en

gineers, mechanics. Circular Free. Clair 
Company, Box 92, Blythebourne Station, 
Brooklyn, N. Y. 
GRIND Drills any twist in three dit!erent 

Drill point angles like factory. $2.95, 
prepaid. Guaranteed. Factory. 1512 West 
Slauson. Los Angeles 44. Calif. 

MAKE your owh electric hammer. No 
gears. No coils to wind. Plans. Free de

tails. Rush. Houston Maupin, Tipp City. 
29, Ohio. 

SEND $1.25 New Lawn Mower Sharpener 
and tool sharpener with protective shield. 

Bulk Mater ial. Standard Building. Cleve
land 13. Ohio. 

EXPERIMENTERS-400 valuable springs, 
75 kinds, all sizes. 10,000 uses. No junk. 

$2.00. Naco. 29 Lancaster, West Hartford, 
Connecticut. 
FOLEY Retoother with 5 bars $35.00. One 

with 10 bars $55.00. 3329~~ Bagley, Los 
Angeles 34, California. 
THE Shebel Filer files all saws. Send for 

circular. A. P. Shebel, 730D S. Second 
Street. Milwaukee 4, Wisconsin. 
LATHES, Attachments. Chucks. Indicators. 

Mikes, Millers. Machine Service, New
fane . Vermont. 

1\lAGIC TRICK~J Pt:ZZI.ES, 
JOKER NOvEI,TIES 

FAMOUS Magicians Tricks. Sawing a 
woman in half, packing box escape, mind 

reading, sword proof girl , spirit seance, 
and thirty-eight other tricks in one book, 
fully illustrated. Amaze. mystify and 
amuse. $1.00 postpaid. Order now. Inter
state Sales, Dept. P .S .• Box 1868, Fort 
Worth, Texa.s. 
500 TRICKS you can do! Douglas' famous 

Catalog of 500 Tricks. now onlY 10 
cents. America's fastest service on magic 
for pocket. parlor. stage, professional. 
amateur. Douglas' Magicland, Dallas, 
Texas. 
TRICKY Match Box, it turns around! It 

stands 1.U>! And It opens. most weird. 
uncanny magic novelty trick. Complete 
ready to do. 25c. The Magician, 2463-K. 
Kensington Ave.. Philadelphia. Pennsyl
vania, 
21 WAYS to Overcome Stage Fright by 

MacKenzie Oant. Price One Dollar. Four 
cunent catalogs 25c each. Thayer's S tudio 
of Magic. Box 1785 Wilsh ire La Brea Sta
t ion. Los Angeles 36. Calif. 
MAGIC Is Fun! Send $2.00 for apparatus 

to perform 10 d it!eren t , s tartling tricks. 
Guaranteed $5.00 value! Free. with your 
order, book of " 102 Tricks '· . Robbins Co .. 
152 West 42nd St .. New York. 
"LEARN the Secret". how to tell which 

card anyone mentally (without touching) 
picks !rom deck. ( No mind reading.) 
'Amaze your friends'. Send $1.00. Box 
1313, Terre Haute, Indiana. 
WORLD'S la rgest professional magic shop 

keeps you in touch with latest t ricks. 
To receive mailings send 25c for 1943 cata
log. Holdens. P -220 W. 42nd St .• New York. 
MAGICIANS'. Gamblers' secrets exposed. 

Cards, Dice, Punchboards, Slot Machine. 
Catalog 10c. Book Co .• Box 671, St. Louis 
I. Mo. 
HOLLYWOOD Special! Magicians button, 

catalog. ghost musion and free trick for 
25c. Magic House of Charles. Box 888S. 
Hollywood . Calif. 
15 DIFFERENT professional magic tricks 

and puzzles. All materials: complete In
structions. $1.00. Theron Fox, 1024 Caro
lyn, San Jose 10, California. 
DISAPPEARING Key SOc practical jokers 

kit $1.00. 10 card tricks Magic Package 
with either. Lindhorst Magician. 612PS 
Pine. St. Louis, Missouri. 
BE a Magician. Large professional magic 

catalog of latest tricks. 25c. Ireland, 
F-109 North Dearborn. Chicago. 
ENTERTAIN, Mystify with popular magic. 

Four secret tricks and catalog lOc. Bor
instein. 192 N. Clark. U-7529. Chicago 1. 
BEAUTIFUL pin up girl (in motion) dime. 

Ferguson Co .. 231 E. Olive. Springfield. 
Missouri. 
TRICKS, Secrets. cards. punchboa rds. etc. 

explained. Big illustrated circular free. 
Mack, Box 1278-P. San Francisco. 
$1.25 WORTH Magic Tricks and Catalog 

25c. Beebe. Box 260T. Pontiac 13. Michi
gan. 
APPARATUS to perform four tricks. dol

lar value 25c. Windsor Magic Mart . 
2443-B E . 75th St.. Chicago 49, Illinois. 

1\IANl'F ACTURING 
LOW cost metal stampings. Market that 

idea cheaply. Box 898, Glendale, Cali
fornia. 
MODELS. small lot manufacturing. met

als, plastics, etc. Milburn. Burlington, 
Kentucky . 

MAILING Lists, tested and up to dat-e. 
Grocers, Druggists. Doctors, Lawyers and 

many others. In 5 Texas Cities, Houston, 
Galveston, Dallas, Ft. Worth and San An
tonio. Population well over million. 100 
names $1.00, larger llsts in proportion. 
Write today for free list of prospects and 
prices. Roscoe Day, Dept. PS-2. 6816 Navi
gation. Houston 11. Texas. 
POST WAR Fumigating Cap Fits on paper 

bags, protects planting seed, clothing 
furniture, rugs from ravages o! Insects and 
rodents for an indefinite period. Also to 
fumigate pot plants. shrubs and other 
plants, all without dangerous et!ects. Cap 
to be made of light pressed metal. w. C. 
Purdy, 311 Church Street. Baton Rouge. La. 
A THOUSAND Laughs-Unique Jackass 

Cigarette Dispenser. Holds 10 cigarettes. 
Simply press donkey's head down. tail 
rises-presto-out slips cigarette. Satlsfac. 
t!on guaranteed. Sent postpaid fo1· $1.00 
with order or $1.10 C.O.D. Sanlmo Indus-
tries. Dept. PS-7. Spencer. Indiana. _ _ _ 

FREE-Illustrated Movie Photo Catalogue, 
listing Movie Stars. Bathing Suit Poses. 

Candid Photos. Band Leaders. Vocalists, 
etc . . Send ten cents to cover handling and 
mailing which will be refunded with 
order. Irving s. Klaw, 209 East 14 St., 
New York City 3. 
GOOD "Used" self-inst ruction educational 

books on all subJects bought. sold . l·ent
ed. exchanged. Satisfaction guaranteed. 
Complete information and 92-page illus
trated bargain catalog Free. Write-Nelson 
Company, Dept. 2-01-2, Chicago 4. 
MEDICAL Laboratory Technicians In great 

demand. We train you in your spare 
time, in your own home. You can practl<"e 
while studying. Write for free ca taloll,uc. 
Imperial Technical Institute. Box 973-S. 
Austin 5. Texas. 
INTERESTING- Assortment ten pieces 

Hawaiian Lava and Coral-colors-ap
proximate sizes walnut to lemon-money 
order $1.50 postpaid. Address Hawaiian 
Souvenirs. P. 0. Box 456. Honolulu. T. H. 
MAGAZINES covering 175 vocations-616 

dltlerent periodicals. Learn More-Earn 
More Literature free. Commercial Engrav
Ing Publishing Co., 34V N. Ri tter. In
d ianapolis 1. Indiana. ------
MEXICAN Importations, Bulletin free. 

Featherwork Greeting and Place cards. 
·Samples 25c. Mexican Products Co., 126 N. 
Main Street, Tulsa 3. Oklahoma. 
NERVOUS? Eliminate fear, WOHY. bash-

fulness! Free, convincing literature. 
John Englund. Box 335A. Ironwood, Michi-
~g=a~n~·-------------------------------
"SPANISH Self Taught". "Spanish Pocket 

Dictionary" two books SOc. (Same in 
French. Italian or German SOc.} Waltman. 
398-A Broadway, New York. 
ATTENTION, Gas Station Operators! ! 

Driveway "Service Signals' ' available. 
Free literature. Knipp 4. Long Beach. Cal
ifornia. 
ATTENTION Amateur Scientists. Join our 

science club today. Hopkinsville Science 
Club, P. 0. Box 305. Hopkinsville. KY. 
MONSTER mail. magazine. adsheets. ci:-

culars, opportunities. lOc. Harvey Teeplt., 
Decatur. Indiana. 
REBUILT Typewriters, Duplicator M it

chines. Office supplies appliances. Dixie- _ 
Graph, King, N. Carolina. 
FIRE-PROOF- Any garment, complete in

structions $1.00. Wm. Addams, Chanute. 
Kansas. 
POCKET Shoe Cloth Postpaid 5c. Three 

for 10c. Essential Products Co .. Williams
burg 3. Missouri. 
COAL-Saver:- Makes every ton last twice 

as long. Details lOc. R . Pumb. Herki
mer 15. New York. 
RECEIVE mails. magazines. samples. Your 

name in numerous ma!l!ng lists JOe. 
Howard. 396 Broad way. New York. 
"SECURITY Acres" New Sources Back

yard Income $1.00. Bonds. Box 395-P. 
Shreveport 84. Louisiana. 
14 METHODS of locating missing people 

25c. Jones Service, 1146 Webster. San 
Francisco 15. California. 
SEEK Buried Treasure. Methods, myster-

1\0LITARY INSIGl\'lA ies, devices explained. Circulars fl'ee. 
SILK Embroidered Emblems. sample and : · Century P ress. Box 151D, Olen Ellyn, Ill. 

price lists 10c. New Insignia G uide 10C. THRILLING Love Letters-set , 25c. Ray 
Insignia made to order. Hobbygulld , X35 Gale. 4842 N. Spaulding, Chicago 25. 
West 32nd St., New York. FREE Drug List ! Druggist Z. Robins. 24 

1\(fi,K GOATS 
1 

S. Hamlin, Chicago 24. Illinois. 

DAIRY Goat Journal. Dept. 468. Columbia. ,. MODELS & MODEl" SrPPUES 
Mo. Monthly magazine crammed with SHIP M d d h 1 1 t 

helpful information. $1 yearly, introduc- 0 el an yac t supples. comp e e 
tory 5-month subscription 2sc. large 64 page Catalogue. 25c. Wm. Wild, 

510 E. 11th St., New York OttJ, 
~DSCELLANEOUS MODEL steam engines boilers. Circulars 

UNUSUAL Novelties. samples 10C. Modern. 10c. Anton Bohaboy, 2297 Price St .. Rail-
Box \!. S tation B. New York 2. way. New Jersey. 

• 
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SHIP model kits and fittings. Complete ! 
11De Fisher model yacht equipment. All 

Boucher, Fisher, Marine Model and Ideal 
Kits, fittings and blueprints at standard 
prices. Mos t complete stock in New Eng
land. James Bliss & Co •• Inc •• 220 State 
St.. Boston. Mass. 
COMPLETE Kits: Ship Models- Coach 

Models-Covered Wagon. All parts cut t.o 
fit-no shaping required-tack hammer 
only tool needed. Everything included, 
sails, wire and rigging. Send Jc for catalog. 
Miniature Ship Models, Dept. N. Perkasie, 
Pennsylvania. 
MOST complete Illustrated Catalog- "0-

HO 00" Model R ailroad Parts ever 
published. Send 5c for mailing. Selly, 1377 
Oates Ave., Dept, 810, Brooklyn, N. Y. 
PLANES, Boats, Hundreds of Hobby I tems, 

catalog 6c. America's Hobby Center, 
Dept, Sl04, 40 E. 21st St .. New York 10, 
New York. 
CATALOG 50 engines, model ra ilroad sup-

plies, 25c, refunded. Simonsen Model 
SuppJies, P-3054 North Greenview. Chi
cago 13. 
MO=D~E=L~c=i:-r-cu-s--=w=-a-g_o_n_s _a_n_d-:-:Eq::-u-:i:-p-m_e_n-:t--

~(j inch sca le . plans- ki ts or finished. 
Illust ra ted Price List $1.00 (Refunded 
Fil'St Order) . W. Burns Garvin . Richford, 
Vermont. 
MODELS Of Invent ions Made-Reason

able. Dan S ta nkunas, 3933 "D" St., 
Detroit 16, Michigan. 
MODEL steam and gasoline engines, cast -

ings and drawings. Literature 10c. 
Wayne Miller, 222 N. Wells. Chicago 6. 

liONEY 1\IAKING OPPOR'l'(;~J'rlES 

YOUR Product Idea- Is Wanted! Leading 
manufacturers are eagerly seeking sound. 

practical, new product ideas. If you have 
one, investigate what this organiza t ion can 
do for you as special counsel to a group 
of prominent companies located in the 
"Very heart of war time production. Re
member, the best idea in the hands of the 
wrong manufacturer cannot produce maxi
mum profit. Investigation costs nothing
Incurs no obligation. Write or wire for im
mediate action. The Howard Crawford Co., 
2015 Book Tower, Detroit 26 Michigan 
IMPROVE Your Technique. Make more 

money. Thousands of dollars are slipping 
through your fin gers in lE:gitimate business, 
you are losing to someone else. Rich virgin 
juicy field. E.C.C.C. has over 137,000 mem
bers. Join $1.00. Client says made $5300 
on membership E.C.C.C. Credentials. Pa
cific Enterprises, P.O. Box 54, Napa, Cali
fornia. 
THE Manufacture of Art Novelties and 

Utility goods offers splendid opportunity 
for a permanent post war business of your 
own. Easily learned, no expensive equip
ment needed, start in an:v community , ship 
anywhere. orders wa iting. large profits. 
Manufacturer tells how. Literatu re free. 
Plastex Products, 332 Balboa, San Fran
cisco 18. California. 

SCHOOL Seniors-Sell classmates Ameri-
ca's most beautiful. distinctive gradua

tion name cards. Positively highest com
mission. Largest selection. Lowest prices. 
Free cards and free sample kit . Printcra.ft 
1423 East Elm St reet, Scranton 5, Pa. 

MECHANICALLY Inclined Men-Own and 
operate general Appliance Repair shop. 

Complete, illustrated course shows you 
how. Welding, Refrigeration. Motor re
pair, How to get business. etc .. all phases 
covered. Free litera ture. Christy Supply, 
Dept. 1444, 2835 N. Central Ave., Chicago, 
ELECTRIC Clocks a re every where. build-

ings, homes. parking lots. factories. Re
pairs increasing. Our easy to learn course 
with pictures a nd drawings teach you 
how to repair these clocks. Electronic 
Supply Co .. P .O. Box 2350B. Houston 1. 
Texas. 
LEARN Refrigerat ion. Open your own re-

pair Shop. Little capital required. Op
portunity for older men . Easy, illustrated 
home course. Low cost. Free booklet. 
Mechanics School, Dept. 3-S. 4703 West 
Pico, Los Angeles 6. 
AOENTB-Big Profit in Christmas Gift 

subscriptions! Prepare now to earn extra 
money. Easy sales. Get F ree Wholesale 
Price List Today! Write to McGregor 
Magazine Agency, Dept. PS4. Mount Mor
ris, Illinois. 
247 GOOD Oenulne Opportuni ties. 30 Com

plete Plans Book 25c. Lucas. 8704 St. 
Aubin, Hamtramck 12, Michigan. 
EARN money at home! Thousands dol 

"Home Worker Magazine" tells how. 
Sample, 25c. Sizemore, Box 6. 4917 North 
Kestner. Chicago. 
MONEY making opportunities. Leading 

matlorder magazine, 10c. Signs, Farm
i., ~tton. M!ssour i. 

-·. ·-·· ·- ·-·--·- -····-·--- --------· 

MONEY at home. Your own business: 
"Progressive Mall t rade" magazine (15th 

year). Prints many small capital post war 
opportunities. Read by thousands; you' ll 
like it too. Copy lOc. Publishers. Box 
115S. Gardenville, N. Y. 
LEARN Metascience. Remarkable drugless 

healing. No manipulation. No apparatus. 
Unbelievable simplicity and results. Inex
pensive correspondence course. Write Meta- ' 
science, De Land, Florida. 
A $100-A-MONTH hobby at home ! No so-

liciting, no mall order. no meeting peo
ple. Easy, enjoyable pastime. Details. 25c. 
Quarter returned 1t not satisfied with hob
by. Laura Dickson. Anderson . S. C. 
PLAN your post war future now. I built 

an excellent busin ess with automatic 
vending machines. You can too. Send SOc 
for fu ll information about getting started 
now. Wallace. Box 1067. San Francisco. 
WE have Swappers-Buyers-Sellers every-

where for anything you want to Swap
Buy-Sell. 25c bri,ngs Guide. Na tional 
Swappers G uide, UOO E. Chandler. Evans
ville, Indiana. 
CASH before Xmas. Simple. inexpensive 

method. Anyone can manufacture color
ful plastic costume jewelrY. Instructions 
and where materials obtainable. $1.00. 
S tine. Box 649. Glendale, Calif. 
PRIZE Contest Fans Can Win A For-

tune ! Free announcement service! Good 
news for untalen ted contestants! Write to
day ! Na tional Contest Bulletin. Box 634-M. 
Grand Cent ral Station. New York Ci tY. 
JOIN First $1.00 club. 20 items. Formula . 

Ads. Magazines etc. s tarts bringing you 
money. Year's service Mammoth ma ils. 
All 13c. "Leaderads" . 319 S. Marengo. 
P asadena. Ca lif. 
MAKE Your Hobby Pay! 25c brin gs maga-

zine. Tells How. Writers. S wappers. Col
lectors, Opportunity Seekers etc. You'll 
Like It. Ads . 3c word. " Arrival" . 319 S . 
Marengo, Pasadena 5. California. 
SCHOOL Seniors! A posta l Will bring you 

our Kwick-Sell Cardalog of graduation 
name cards. Hot selltng everywhere! Big 
profits! Hurry ! Craftcards. Box 235(AC). 
P ittsburgh 30, Pennsylvania. 
SENSIBLE In forma tion. no fantast ic 

claims, about tested business olans 
(home. omce) spa re. f u ll t ime; profitable 
selling-by-mail methods: formu las. In
quire. Ha bermann , Box 1642-X. Per ry 
Square Sta tion. Erie. Pa. 
START Now, build Money Making Mail 

Order Business . Be established after the 
war. Wri te for Free particulars. Young's 
Industries. Kent 16, Ohio, 
BE a Metabasic Technician! New Drugless 

Therapy! Simple Techniques, but Dy
namic ! No apparatus! No Manipulation! 
Metabasic. Statton S1928. Los Angeles. 
START paying business $5.00. 15 money 

making formulas $1.00 postpaid. Mc
Daniel. 939 E. Euclid, Detroit 11. Mich i
gan. 
GET Rich. To find success. find yourself 

and cash- in on your Creative ablll tY. 
F .L.T. Ph.D.. Dept 91B. 185 Godfrey, 
Philadelphia 20. 
TWENTY moneymakers plus year mam

moth mail 10c. Oscar Gaver. Jr., Mid
dletown. Maryland. 
DETECTIVES Earn Big Money. Experience 

unnecessary. Particulars free. Wagoner, 
P-125 West 86th, N. Y .. N. Y. 
OPPORTUNITIES Galore. giant mails lOc, 

sample mailing free. Harvey Teeple 
(PS). Decafu r , Ind. 
EARN money evenings, copying and dupli

cating comic cartoons for advertisers. 
Comic-Ads. Argyle. Wisconsin. 
CATALOG listing hund reds of opportuni

ties, lOc (refundable). Barcus, 1003 N. 
13th. Terre Haute. Indiana. 
"VARIOUS Opportunity Catalog" . Copy 

10c. P. 0 . Box 1735, San Diego 12, Cali
fornia. 
RABBITS make money. S tamp for cir

cular. Bonnie's Bunnyland, Mastic, New 
York. 
EARN Money at home. Interesting offers 

free. Walters. 2639 Station C. Philadel
phia. Pennsylvania . 
WANT t.o make $5000 a yea r? No bunk: 

Write Jones P ublishers, Bethany. Okla. 
MO!Ilt;l\lENTS 

WRITE For Direct Prices $14.00 Up. 
Freight Paid. Guaranteed. Free Cata

log. Granite-Marble Factory, A49, Oneco. 
Florida. 

!\lOTION PICTUJtE & SOUND 
EQUIP .!\lENT 

BETTERPIX outdoor safety film , 100 feet 
16mm, $2.50, 25 feet double 8mm, $1.25. 

Free Developing. Finished subjects sold, 
Exchanged. Sound Library. Better Films 
71~ NC' '.'l Lots. :n :·nol:l~·n '7. N. Y. 

GORGEOUS Girls-"Lorelei". ••sarong 
Girls", " Diversion" and "Beauty Brev

ittes" -four gUttering films. 8mm 50 tt. 
$2.00; 16mm 100 ft. $4.00 each. Travel, 
comedy, thrill and glamour newsreels. 
Reels, Cans and Screens. List for 3c s tamp, 
Audet, Box 6520~AO, Philadelphia. Pa. 
CHRISTMAS Holiday Movies- "Merry 

Christmas" and "Christmas Cartoon"
two films to g ladden the hearts of young 
and old. 8mm 50 ft. $1. 75; 16mm 100 tt. 
$2. '75 each. List for 3c stamp, Audet , Box 
6520-AC. Philadelphia, Pennsylvania. 
SARONG Girls, Bmm., 50 ft., $2.00; 16mm., 

100 f t . $4.00. Complete glamour. thrill 
lists , glamc;,ur sample, dime. Kodachrome 
subjects , a lso. Jenkins, 392~A. Elmira. N.Y. 
FRESH Movie Film 100' 16mm $2.25. 25' 

double 8mm $1.25 developing included. 
Ambassador. 479-A Quincy S treet, Brook
lyn, N. Y. 
100' 16mm USED sound fi lm. $1.00 post 

paid. List of complete subjects upon re
quest. We buy. sell, t rade. Blackhawk 
Films. Dept. PS12, Davenport, Iowa. 
8MM-16MM silent-sound films. Complete 

rental library. All latest subjects. Free 
catalogue, (sample film lOc). Garden Film, 
317 West 40th. New York 19. 
STRICTLY Confident ial- We have Large 

Assortment of subjects you'll want. New 
catalog with generous sample Dime. Trans
American Sales. Morristown. New Jersey. 
LET us supply you with Castle F ilms. New 

company wants to make friends. 16mm 
silent rental service also. Peck Film Ex
change, Box 50. Yoakum. T exas. 
HOME Movies. Sample. Lists lOc. Sub. 

Univex P -8 Projector Bulbs. 3-$1.00 
Camera Films. Marshall. 413-P. Elmira. 
New York. 
MOVIES 8-mm 16-mm glamour. comedy, 

war subjects. Lists free, with glamour 
sample dime. Keeley's, 34-PS, Corning. 
New York. 
LE.ARN Movie Projection. Management. 

Free catalog. G ive age. Theatre School, 
Elmira. N. Y. 
CASTLE Bmm films exchanged 50 cents. 

Paul Hamilton, 2'714 Seevers. Dallas 16, 
Texas. 
MOVIE projectors bought and sold. List 

10c. United, 2309-M. Lawrence, Toledo, 
Ohio. 
ART Film Movies. 8mm- 16mm. Free Cata~ 

log. Cavalier, 5448 S tanton. Pittsburgh 
6, Pennsylvania. 
SALE-Rent 8-16mm Films. Catalogues 

IOc. Don Elder's, 739-B Boylston. Bos
ton 16. Mass. 
MOVIES. Glamour Girl, catalog, sample, 

dime, Zientek. 1129 Monroe Circle. Balti~ 
more 25. Maryland. 
BMM. HOME Movies our Specialty Bought , 

Sold, Exchanged, Free Bargain List . 
Values. Woodbury. Connecticut . 
I BUY-Swap- Rent-Sell 8mm . 16mm 

movie fi lms. Harvey Iris. Box 539, 
Brockton. Mass. 
ART Films 8-16m list 25c refunded; 

George Wilson, 4024 Girard, Philadelphia 
4. Pennsylvania. 
4- ROLLS double 8mm film 280 ft. $6.15 

processing included. Cope, 3720 S. Fig
ueroa. Los Angeles 7. California . 
NEW Movie F ilms- Wholesale! Free Cata

logue! "Surprise" Samples , 10c. Superi
or. 126 Fourth. Paterson 4. New Jersey. 
SALE-rent-exchange--8-16mm movies. 
· Send stamp for catalogue. Balley Films, 

Box 252.8. Hollywood 28. California. 
FREE, Projector Film Catalog. Samples, 

lOc. Goodw111 Co.. Jackson. Tennessee. 
SILENT 35mm films! New comedies ! Dem

sey, 1613 S tewart. Youngstown 6. Ohio. 
SALE-Rent 16mm Sound Film. List dime. 

Anchor. 482. Ithaca. New York. 
SEND s tamp tor 16mm, 8mm ca talogue. 

Sterling's , 679 Northampton, Easton, Pa. 

MOTOUCYCLES, BICYCLES & 
SUPPLIES 

MOTORSCOOTERS $50 up. Motorcycles 
$50 up; Briggs-Stratton. Lauson. May

tag motors, some as low as $8; Unrationed 
10-12-14 Inch balloon tires. $1.75 up. Send 
25c for War-Bargain Directory No. 3 of 
over 200 items, located everywhere. Midg
et Motors Directory, Athens. Ohio. 
WHEELS, Tires, and Tubes for Motor 

Scooters, Midget Cars, Wheelbarrows. 
and other Industrial equipment. All 11zes. 
Also Bicycle Parts and accessories. Larg
est stock in United States. Send dime for 
list. Cycle Transport Company, 1241 s. 
Michigan Ave,. Dept. C. Chicago 5, Ililnois. 
ENGLISH " Motorcycling" Magazine. In-

teresting, educational. fol'eign Motor
cycles. Racing. new-old models. advertise
ments. 50c sample copy. Clymer, 2125 W. 
P ico. I.os Angeles 6. California. 

Copyrighted material 



BOOKS! "Modern Motorcycle Mechanics 
and Speed Tuning," 435 paces mainte

nance Harley, Indian. Villers. all British 
motorcycles $2.50; with drawings, specifi
cations. illustrations U. S. Army Jeep. Ger
man BMW war motorcycles $3.00: "Motor
cyclist's Workshop" $1.50; "Two Stroke 
Motorcycles" $1.50; "Speed-How to Ob
tain It" $1.50; "Historical Motorcycling 
Facts" $1.00: "Automobile Racing" $1.10; 
Motorcycle instruction manual "Questions
Answers" $1.10. All Postpaid. Clymer. 2125 
Y!. P i co. L~~!.l..!!! I.e s....c.6;..... ..;;C:c:a::,:l.::.;l f:.,:.. ----
NEW Book Just Out I English Motorcycle 

Manunl. 68 large pages complete au
thentic factory servicing information Brit 
ish war and civilian motorcycles. 140 il
lustrations. diagrams. drawings, engines, 
t ransmissions. Enfield, Norton. Triumph, 
BSA. Matchless. Ariel. Velocette. Burman. 
Lucas igni t ion. B .T.H. Magneto. Miller 
lightning sers. Hydraulic forks . Wonderful 
book British owners. interesting. educa
tional any Motorcyclist. Sl.50 postpaid. 
Clymer. 2125 w. P!co. Los Angeles 6, Calif. 

FLOYQ Clymer's Motorcycling Manual. 
144 pages. 120 lllustratlons. Complete in

formation. specifications. descriptions doz
ens motorcycles. Engines. transmissions. 
carburetors. square four. two piston sin
gles. sleeve \'al\·e engines, overhead cam
shafts. water cooled motorcycles. spring 
frames. hydraulic forks. sidecars. ridini 
instructions. Two cycle engines and power 
bicycles d escrib:-d. lllustrated. Just out. 
$2.00 pos:paid. Clymer. 2125 W. Plco. Los 
Angeles 6. Calif. 
FLOYD Clymer's Historical Motor Scrap~ 

bock $1.50 Postpaid. This Is the book 
T ime Magazine said is a "Must". 160 
pages-250 early motorcycles. au tomobiles 
illustrated. described. See our advertise
ments under Automobiles. Clymer. 2125 
W . Pico. Los Angeles 6. Calif. 
BOOK "Speed- How to Obtain It". 160 

pages. illustrated. Instructions, cams. 
balance. timing, valves, pistons. racing 
technique. World's greatest speed tuning 
book. $1.50 postpaid. Clymer. 2125 W. 
P ico. Los Angeles 6. California. 
PLANS. scale drawings. specifications. 11-

lust rations for building a ttractl\·e Motor 
Scooter complete $2.00; plans electrically 
driven bicycle $1.50 Postpaid. Clymer. 2125 
W. Pico. Los Angeles 6. Calif. 
100 MILES gallon! Motor-Scooters. Motor-

cycles. Whizzer bicycle engines. midget 
automobiles. gasoline engines. No priority 
necess:1 rr. Cat a log lOc. Clymer. 2125 W. 
Pico. Los Angeles 6. California. 
MOTORBIKE Manual containing plans tor 

easy to build Motorbike and Scooter and 
catalog section $1.00. Variety Enterprise 
Co., Dept, PS . . Box 5. Station A .. E\·ans
\' ille. Indiana. 
WANTED-Motorscooters. motorcycles, mo

tors. transmissions. parts etc. Name your 
own price. Write: Midget Motors Direc
tory. Athens. Ohio. 

)[{.SIC, ::\lt"SIC:\1, I:SSTRt:::\lE:STS 
GUT S trings at 5o ~;, Savings direct from 

manufacturer. Quality Aris tocrat gut. 
Factory-fresh. sweet-toned. Dollar Bar
gains: 8 E's for Sl or 15c each-6 A's for 
Sl or 20c each-4 D 's for $1 or JOe each. 
Violin E also used for Ukulele 1st and 4th. 
Banjo 1st. Guitar E. Violin E used !or · 
Ukulele 2nd and Jrd, Banjo 2nd. Guitar B. 
Violin D used for Banjo 3rd. Guitar G. We 
pay postage. No order less than $1. Money
back guarantee. No Canadian orders. H. E. 
Wills Co., 1047 W. 47th St .. Dept. F-104. 
Chicago 9. Illinois. 
PIANISTs-Send for Free booklet showing 

how you may greatly improve your Tech
nic. Accuracy, Memorizing, Sightreading, 
Playing through Menta l-Muscular Co-o:·
dination. Quick results. Practice effor t 
minimized. Used by famous pianists , teach
ers, students. Broadwell S tudios, Dept. 
94-K. Co,•ina. Calif. 
HARMONICA Magic. Easy new system 

eliminates notes. Self instruction meth
od includes 75 songs. Send $1.00. Money 
back if not satisfied. Harmonica Magic. 
Box 3870 Merchandise Mart. Chicago 54. 
VOICE Specialist. Definite technique 

quickly produces beautiful resonant 
voices. Singing, speaking, dramatics. Home 
method $5.00. Doctor Sprake, Bl039 Wash
Ington. Denver. Colorado. 
VIOLIN-Making instructions, patterns. 

supplies. Fraser, 2025 Stark, Saginaw, 
Michigan. 
PROFESSIONAL Melody to your words, 

$2.00. Professionals, B-339, Mill ValleY. 
California. 
LEARN Plano in 5 lessons by ear. Play 

any song- Easiest method known. Amaz
Ing results-complete course $2. ABC 
Piano Method, Dept. 810, Mt. Vernon. 
New York. Box 145. 
MUSIC printing by music type method 

music composed. Reginald Belcher. Cha
tham, New Jersey. established 1910. 

. --- -·----·- --· ----·----- ·- ----- -·-·--- ·-· ---

SONGWRITERS: Write !or Free Instruc-
tive Booklet Outlining Opportunities. 

United Music Corporation, Dept. 31, 
Salem. Indiana. · 
MUSIC printing, publishing, composing, 

arranging. Complete service. Lowest 
rates. Auto-Litho Co .. Jensen. Fla. 

OLD (.iOJ.D, WATCHES 
GOLD $35.00 Ounce-Mail old gold teeth. 

diamonds, jewelry, watches-receive cash 
by return mail. Satisfaction guaranteed. 
Free information. Dr. Weisberg 's Gold Re
fining Company. 1500-B Hennepin, Minne
apolis. Minn. 

PA.TE:XT ATTOU:SEYS 
INVENTORS: Learn now-without obliga-

NEXT Time you "feel rotten" try breath-
ing right! Capt. Godfrey Rodricuer was 

discharged from the Dutch army as in
curably tubercular. Today he has a chest 
measurement of 46 ... a wa!st of 34" and a 
chest expansion of 9"-and all he did was 
learn how to breathe. " Right breathing 
Will rid you of 'a bay window: " says 
Rodriguer. "Right breathing has made me 
immune to colds and coughs, sinus and ftu. 
I defy anyone to give me a cold." Send for 
particulars regarding Rodriguer's simple 
method of breathing. No obligation. A. J. 
Shutt. Dept. R2, P . 0. Box 269, New 
Castle. Ind. 

LONELY-? I ndependent Club. Descrip-
tions. Photos. particulars ( lOc) None 

Free. Big lists. Single Men-Women. Stale 
your age. Join now. Jack P. Painter. 
Box 966-S, Akron 9, Ohio. 

SLEEPING or Hunting-you need Sleep
Rite. soft waxen earstoppers that stop 

noi5e. Users say,-"sleep like a babe,
health improved, - great, - wonderful. -

tion-how to protect and sell your in
vention. Write for free "Record of In
\'entiou·· form and complete instructions 
for making disclosure and establishing date 
of your hn·ention. We also send our new 
free "Patent Guide for the Inventor." con
tain!ng complete information about patent 
p~ocedure and how to sell Inventions; giv
ing !llustra tions of many successful in
ventions: over 150 basic mechanical move
ments. We assure you prompt. confidential 
service. Delays may be dangerous. Write 
today for your free "Patent Guide" and 
' 'Record of Invention" form. Clarence A. 
O'Brien & Han·ey Jacobson. Registered 
Patent Attorneys, 42B-K Adams Building, 
Washington. D. c. 

, blessing." Guaranteed packarre lOc. Four 
months supply $1.00. Free ' 'Sleep" litera
tu:·e. Raymond Dow, 17 Park Row (12160), 
New York 7. 

INVENTORS: Before disclosing your in-
vention to anyone send for Form "E~·i- I 

de nee of Concept ion": •·schedule of Gov
ernment and At torney's Fees" and instruc
tions. Sent free. Lancaster, Allwine & 
Rommel, 413 Bowen Building, Washing
ton 5. D. C. 
PATENTS Secured. Two valuable booklets. 

"Patent Protection" and " When and 
How to Sell an Invention". together with 
valuable "Evidence o! Invention" form 
sent free. Wri te immediately to experienced 
patent counselors. Victor J . Evans & Co .• 
841-L Merlin Bldg., Washington. D. c. 
INVENTORS: S end for free copy my 72-

page book on patents. Reasonable terms. 
P rompt action. Confidential. personal serv
ice. L. F. Randolph, Dept. 340-A. Wash
in~ton. D. C. 
PATENTS-Trade marks. Preliminary ad-

vice, book and disclosure form free. Per
sonal service. Irving L . McCathran. 316 
McLachlen Bldg.. Washington 1, D. C. 
Registered Patent Attorney. 
PROTECT your invention through medium 

.of my exper t personal service. Prelimi
nary information without obligation. Hor
ace L. Beall. 902 F Street, N.W. 4, Wash
ington, D. c. 
"INVENTOR'S GUIDE'' free, containing 

100 mechanical movements. information 
about patent ing. selling inventions. Frank 
B. Ledet·mann. 154 Nassau St .. New York 7. 
C. A. Snow & Co.. S-427 Snow Bldg .. 

Washington l, D. C. Registered Patent 
Attorneys. Established 1875. Literature 
mailed on request. 
PATENT- Particulars and blanks. free, air

mailed. Sterling Buck, P -637 North Ave .. 
Baltimore 17. Md. Government- Registered 
38 yea:s. 
PATENT Attorney since 1904; easy terms: 

reasonable. Sanders, 6430-B Evans, Chi
cago 37. Illinois. 
PATENTS Obtained; selling service. in

forma tion, recording forms free. Labiner. 
World Building, New York 7. 

PATENTS 
INVENTORS - Foresighted manufacturers 

already planning post- war sale of new 
non-military p roducts. If you have a use
ful Invention. patented or unpatented. 
write Chartered Institute of American In
vPntors. Dept. 3-B. Washington. D. C. 

PATENTS FOR SAI,E 
PATENT No. 2,333,523 Improved Loose Lea! 

Binder and Brief Case. 40' o increased 
capacity without Increased b ulk. No Ring 
Hole Trouble. No Zippe:·s. Write Homer 
H. Cohun. 643 Palm, Yuba City. California. 
POSTWAR Priming will pay us! Investi-

gate. Plastic compounds dispenser de
livers uniformly, continuously, T. Pasa
nen. Franklin Mine. Michigan. 

PEUSONAI, 
PSORIASIS Sufferers: Pixacol has brought 

relief when everything else failed. Use 
only as directed. Apply externally, dries 
quickly. convenient. Try regular $1 bottle 
without investing a cent! Write: Pixacol 
Lab.. Box 3583. Cleveland 3. Ohio. 
P IMPLES. acne disappear. Clear your 

complexion. Write today! Immediately. 
Healthmaster, Dept. B-5. 1441 Prospect 
Pl.. Brooklyn. New York. 
PSYCHIC Observer lOc. Three issues 25c. 

Bobbitt. 1609 Tenth Ave. North, Nash
ville 8, Tennessee. 

IT'S Not A Dream, but your innenelf. try-
ing to exert you to take ad\·antage of the 

Knowledge. Power and Financial Success 
that is ri~thtful!y Yours. Details Free. Wll
liam C. Bradley, Box 2778. Kansas City, 
Mo. 

MARRIAGE certificate for married couples 
who do not have suitable license for 

fram ing. two color. dollar. Caswell Asso· 
elates, R2-S. Altoona, Pennsylvania. 

FIND new dignified friends. Ten Name 
Club success assured, national corre

spondents. join now. full membership 
$5.00 money order. questionnaire sent 
promptly. Roscoe Day. 101-PS. 6816 Navi
gation. Houston 11. Texas. 
MAKE new friends thru old reliable club. 

Free book with photos of members. 
Correspondence confidential. Exchange 
Company, 3827-PS Main, Kansas City, 
Missouri. 
PUZZLE your friends! Send Quarter for 

three Hollywood Postca rds. You address. 
message; return here for Hollywood mail
ing. Adrian. 1914 N. Curson. Hollywood, 
California. 
SEE your name in newspaper headlines. 

Startle your friends. Fun Galore. Any . 
wording printed. Free particulars. Write 
-Horne. Box 372S, Back Bay Annex. Bos
ton 17. Mass. 
PHOTOPRINT anything. Birth certificates. 

clippings. sketches. cartoons. poetry, 
music. Two 812xll t>hotoprints (same 
copy) $1.00. Weeks Engineering, 166 S. 
Vista. Los An~teles 36. 
MAKE Ft!ends through finest national 

correspondence organization. dignified. 
confidential. unique. delightfully different. 
Gotham Circle, F-152 W. 42nd. New York 
18. 
WILL $25.00 dally interest you? A quarter 

br ings you copyrighted "Trustmaster". 
Grant, 2317 Dellwood. Jacksonville. Flor
Ida. 
PSORIASIS. Dry Eczema! Rush name for 

amazing facts. Special No Risk Offer. 
Carter-Howell Laboratory. 457 Schenectady 
Avenue. Dept. M-6. Brooklyn 3. N. Y. 
ATHLETES Foot Remedy Indorsed by phy~ 

siclans $1.00 bottle postpaid. Dr. W. J. 
Renz. D.S.C. , Room 3. Chavanne Bldg., 
Lake Charles. Louisiana. 
DESIRE New Friends. Sweetheart-Write 

Friendly Correspondence Club, Box 187 
Highlnd Park Station, Los Angeles 42, Cal
ifornia. 
SEE specimens your name written beauti

fully with Professional Ink. Send dime. 
Meub. Expert Penman. Pasadena 4, Cal
ifornia. 
DIPLOMAS. certificates. names embossed 

25c. Envelopes addressed. 35c. Samples. 
Alan DeWitt. 169 Columbia Hts.. Brook
lYn 2. New York. 
BURNING Feet- slinging callouses quickly 

relieved. Literature Free. Lumco Prod
ucts. Kimball. Nebraska. 
ROMANCE Magazine. Photos, Descrip

tions. Stamp. Excel, 2149 Jackson, 
Chicav.o 12. Ill. 
WIDOW and Widowers Club. (Confidential 

details 25c.) Write J ohn Rankin. Spring
field . Missouri. 
POST Cards Exchanged. Dignified. Mem

bership 25c. Hubert Hutton. Cynthiana. 
Kentu~kY. 
RUPTURED?-Improved Appliance Holds 

Up-In- Free Trial. W. H. Earles Co., 
Flint . Mich. 
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NERVOUS? Eliminate fear, worry, bash
fulness! Free, convincing literature. John 

Englund, Box 335, Ironwood, Michigan. 
HYPNOTISM. Complete 20 Method Course, 

25c. Western Institute Hypnotism D-1619. 
Palatine. Ill. 
HAIR Falling? Dandruff? Write Tricholo

gist, 139 Lewis S treet, Phillipsburg, New 
Jersey. 
120 DESCRIPTIONS. names. addresses. 

photographs, 25c. (300-SOc). Heywest . 
South Haven, Minnesota. 
DANIEL WUliamson- Piease Advise ad

dress and plans. Mother. Dad. Sisters. 
PIN-Ups. Photos. Dog-Ons. Adults As

sortment SOc. Haller. 436 New York Ave .• 
Brooklyn 25. New York. Write:. Any year. 
CONSTIPATED. Use Gavitt's Herb Tab

lets. Free Sample. Gavitt's. Topeka. 
Kansas. 
HEALTH. Prosperity. Happiness. Informa

tion tree. Joseph Louis Schertz. SJJSA 
Bartmer avenue. St. Louis 8. Missouri. 
YOU'LL Have Penpals worldover. Illus

trated Magazine with list lOc. World 
Card Club. King. North Carolina. 
CAREER and Job problems solved. Proven 

Methods that Succeed. Gatto Associates. 
Trenton 1. New Jersey. 
"BUYING Bloomers," lusty spicy hot. 

talkie comedy story. $1.00 Postpaid. ''Lit
tle Eve," Box 211. Ter•·e H~ll~e._}!tdi~na7• 
GIRL photos, · spicy but beautiful. $1.00 

tor group. "Little Eve," Box 211. Terre 
Haute. Indiana. 
BUY Vitamms direct. Save. :t-os,~aro . 1\ILa

toska Producls. While Bear Lake. Minn. - -- - - . 
MILITARY Insignia Name tags 25c. Fran-

cis Moyer, B-252. Milton. Pennsylvania. 

YOUR 6-8 Exposure Roll Developed and 
Two prints each good negative JOe: Or 

enlarged to about Post Card size 8 Expo
sures 25c. 12 Exposures 40c. 16 Exposures 
SOc. Rapid Foto Service, G.P.O. Box 413, 
New York 1. N.Y. 
EVERY picture an enlargement! 8 spar~ 

kllng deckle-edge Enlargements and roll 
developed 25c coin; 116 size or smaller; 
enlarge reprints 3c. Enlarge Photo. Box 
791Q. Boston. Mass. 
YOUR favor ite kodak pictures enlarged. 

size 5 x 7, 10c; three for quarter. coin. 
Send best negatives (film) today. Address 
Geppert S t udios, Dept. lfJ. Des Moines. 
Iowa. 
8 PRINTS. all enlarged to nearly postcard 

size, from your roll or negatives. 25c. 
Willard Studios, Box 35J50, Cleveland 18, 
Ohio. 
FREE Photo Christmas Card! Rush nega

tive today for free card! Amazing of
fers. Mosher Studios, VIneyard Haven, 
Massachusetts. 
WITH every 6 or 8 exposure roll. two full 

sets of prints, 25c. Skyland Studios. Box 
411. Dept. "S". Asheville. N. C. 
ROLL developed, 16 Velox prints 2Sc, Sub

urban Studio, 1410 Bond, Rockford, 
Illinois. 

PI.ASTICS 
WANTED By Plastic Manufacturer new 

products, new inventions, new designs 
for plastic molding and fabricating. Send 
drawings and description. Information con
fidential. Write Samuel B. Nissley. 1161 N. 
Fifth West. Provo. Utah. 
PLASTICS. Your Opportunity. Learn 

Plastics. Get into the big Post War In
dustry. Send $1.00 at once for new funda
mental Manual. Plastics Development As
sociation. Berkeley. California. BIBLE-God proof! 138 pages. $1.00. Chris

tian Courier, Willow Sp1·ings 2, Illinois. 
PHOTO l<'L"'JISHIN(; 

SENSATIONAL introductory offer! Send 

PLASTIC bed lamps two dollars! Mail
order to Eric Schiller. 2012 Davidson 

, Ave .. New York City, Buy by mail and 
save! 

snap-shot or negative. this ad. and Jc. 
We'll send you a beautiful 7"x5" enlarge
ment! Or. Kodak roll developed with 16 
guaranteed deckled-edge velox fadeproof 
prints or 8 double-size prints. 25c! Special! 
From your negatives, 16 regular-size or 8 
double-size reprints. 25c! Candid Rolls- 36 
exp. 35mm developed. vaporated, enlarged 
to 3x4, $1.00! 18 exp. 60c. Reprints. Jx4. 3c 
each. We have new, perfect JSmm film. 
Low prices. Free Mailers, details on re
quest. American Studios, Dept. 414, La
Crosse. Wis. 
BIGGEST $1.00 value In 35mm finishing 

today. J6 exposure fine grain 3~4x4~2 en
largements; deckled. embossed margin and 
date. Eighteen exposure 75c; 16 exposure 
splits 55c; 36 exposure reloads 50c. Special: 
return this ad with $2.00 and we will send 
ilve J6 exposure reloads. Free Mailers. 8 
exposure rolls in beautiful. deckled con
tact finish with embossed wide margin. 
25c. Mailbag Film Service. Box 5440A. 
Chicago 80. 
BEAUTIFUL 4 x 6 pictures 3~2c each , from 

116 and 120 negatives. 3~4 x 4% from all 
other sizes. All work guaranteed. Over
night service. Roll developed and 8 pic
tures JOe. Roll 12 pictures 45c. Roll 16 
pictures 60c. Enlargements on double 
weight portrait paper 5 x 7-30c. 8 x 10-
50c. Copies made from any picture 75c. Pa
cific Photo Service. Box 666. San Fran
cisco, Calif. 
CHOICE FUm Ofters-Roll developed, 8 

beautiful enlarged prints (deckled if de
sired) i or 16 br1lliant "Lifetime" prints. or 
8 sparKling prints plus 2 fadeproof enlarge
ment-s. Pre-war quality and price-25c. 
Fast service. Quality guaranteed. Free mail
ers. Credit for unprintable negatives. Dept. 
52. May Studios. La Crosse Wisconsin. 
NO Delay! Pictures Returned Immediately. 

Eight Exposure Roll developed with Two 
prints each negative. or one enlargement 
each only 25c coin. Send Order Today. or 
write for Free Film MaUers-premium of
fers etc. Moen Photo Service, 200 Moen 
Bldg., LaCrosse. Wis. 
OIL coloring photographs a fascinating 

hobby or profitable business. Learn at 
home. Easy simplified method. Previous 
experience unnecessary. Send for free In
formation and requirements. National Art 1 
School, 1315 Michigan, Dept. 172C, Chi~ 
cago. 
12 BEAUTIFUL Enlargements-from roll 

or negatives-only 25cl Six 5x7 enlarge
ments, 25c; six 8xlO's. soc-from negative. 
Free send negative for one free enlarge
ment, mailers, literature! Immediate serv
ice guaranteed. Photo Research Laborato
ries. Blackstone 12. Mass. 
ROLL Developed and 8 beautiful enlarge-

ments 2 to 6 times larger. Deckled. Edge 
-High Gloss. Any 8 exposure roll 2Sc 
coin. 12 ex. 35c-16 ex. 50c- J6 ex. $1.00. 
Reprint Enlargements Jc each. Alden 
Photos. 94-4 Astor Station. Boston. Mass. 

PRINTING, l\I{;LTIGRAPHI~G, 
l\IDIEOGRAPHING, LABELS 

"PRlNTOMATIC" Self-feeding Rotary 
S tencil Post Card Printer. $9.50 Com

plete. All Makes Duplicator Supplies. 
Literature Free. Pit tsburgh Typewriter 
Supply. 336-MA Fourth Avenue. Pitts
burgh 22. Pa. 
DUPLICATE letters. sketches, any original 

made from easily obtained materials. 
Costs few · cents. For own use or ·sell to 
public. Complete details and plans, $1.00. 
c. Stone, Apt. 100. 8620 Epworth. Detroit 
4. Michiian. 
$2.00 POSTPAID; 150 81.2 x 11 Good Bond 

Letterheads and 150 6~~ Envelopes. 500 
of each $5.75 postpaid. Mero Products, 
Box 344. Punxsutawney. Pennsylvania. 
LETTERHEADS. Envelopes 500 $2.85. 1000 

t3.85. Billheads, Noteheads 1000 $3.25. 
Fr~e Samples. Quotations. Wilson Press, 
1728 Monroe. Madison s. Wisconsin. 
20o-8% x 11 HAMMERMILL letterheads 

distinctively printed $1.00 Postpaid. En
velopes same. Race Printing Co., Hudson. 
New York. 
GENUINE Engraved Letterheads or No. 10 

Envelopes $15 Thousand. No Extras 
added. Print anything. Reasonable. Fault
less Printers, J4J9 Michigan. Chicago. 
PERSONALIZED Stat!onery-100 7~4 x 101,2 

Bond. 50 envelopes, $1.00 postpaid. 
Gothic or Old Engl!sh . type. Blue ink. 
Stumpcraft. South Whitley. Indiana. · 
SOO PARCEL Post shipping labels beau-

tifully printed two colors with your name 
and address $2.00. Samples Free. Edge
wood Press, Edgewood, Maryland. 
QUALITY printing moderately priced. 

Estimates on anything. Samples. Key
stone Printing, 292 W. Third St., Williams
port J. Pennsylvania. 
MIMEOGRAPHING and Multigraphing. 14 

years of fine work and fair prices. Free 
samples and prices. J. Allsmith. 1500 W. 
Neclro Ave . . Philadelphia 41. Pennsylvania. 
LET us help you in all your printing needs. 

Lowest prices. State requirements. Print
ing Service, 7922 S. Vermont Ave .. Los 
Angeles 44. California. 
100 LETTERHEADS, 100 envelopes to 

match, beautiful Rippletone. $1,25. The 
Clarion. Richland. Iowa. 
3000-6x9 CIRCULARS shipped postpaid to 

4th zone. Education Publishers. Pitts
field. Mass. 
SPECIAL-200 each; letterheads. enve

lopes., blllheads, cards $4.00. Economic 
Press. 1.1eonla l, New Jersey. 
EMBOSSED business cards 1.000 $2.25 

C.O.D. Spada. 10 Lexington St .. Weth
ersfield 9. Connecticut. 
DISTINCTIVE Printing, Rubber Stamps, 

Office Supplies. Particulars free. Treaster 
Printing. Milroy. Penna . 

FREE Samples, printing, multigraphing, 
Mango, 555-PS South 20th. Newark 3, 

N. J. 
15o-81,2xll LETTERHEADS and 150-6% 

envelopes $2.00 prepaid, Oago, Box S1544, 
Muskogee, Oklahoma. • 

PRINTING OUTFITS & SUPPLIES 
PRINTING equipment. type and supplies. 

Send stamp for details or dime for com
plete illustrated supply book. Kelsey Inc. 
X-8. Meriden. Conn. 
MAKE your own Plastoplate printing cuts. 

Simple, easy. economical.-Adayservice, 
Argyle. Wisconsin. 
INEXPENSIVE home-made printing press. 

Details free. NoveltY Shop, Downsville. 
Louisiana. 
PRINTING Presses. Type, Supplies. Lists 

3c. Turnbaugh Service, Loy~oville, Pa. 
TYPE 25c Cases 25c Used presses. Murels. 

Box 748. Dayton 1. Ohio. 
PUOFITABLE OCCUPATIONS 

MECHANICALLY Incl1ned Men-Own and 
operate general Appliance Repair shop. 

Complete, Illustrated course shows you 
how. Welding, Refrigeration. Motor re
pair. How to get business. etc., all phases 
covered. Free literature. Christy Supply. 
Dept. 1044. 2835 N. Central Ave .• Chicago. 
ANNOUNCING New home study course In 

commercial baking. Good field. Nearly 
depression proof. Common school educa
tion sufficient. Send for free booklet. "Op
portunities in the Baking Industry" and 
requirements. National Baking School. 
1J15 Michigan. Dept. 1727. Chicago. 
LEARN Refrigeration Open your own re-

pair shop. Little capital required. Op
portunity for older men. Easy, 1llustrated 
home course. Low cost. Free booklet. 
Mechanics School. Dept. 2-S. 4703 West 
Pico. Los Angeles 6. 
MEN-open your own electrical appliance 

service shop. Complete, illustrated course 
covering house wiring, motor repairs . 
household appllance repair. Free Booklet . 
Appliance Service, 4701 West Pico. Los · 
Angeles 6. 
LOCKSMITHING now made easy! New 

course teaches you how to pick locks. fit 
keys, de-code, masterkey, etc. Self-in
struction lessons. Bargain price. Free de
tails. Write Nelson Company. Dept. 7-01-2, 
Chicago 4. 
GOLD Panning for vacation expenses or 

occupation. New 160 page book for be
ginners. Blueprints on modern equipment. 
Free literature. Old Prospector, Box 878-
KJ5, Oakland 4. California. 
FORTUNES exploiting fertile South-

American lands obtainable free. Four an
nual crops. Grow sugarcane. cocoa. rub
ber. tropical fruits, timber. livestock. 
Valuable illustrated information. 10c. 
Vallesm. Box 0- 115. Canal. New York 13. 
$5000 FROM Half Acre! Growing Ginseng. 

Seed. contract supplied. Particulars lOc. 
Associated Growers, Dept. 12, St. Norbert. 
Manitoba. 
$40.00 WEEKLY. Made growing mush

rooms. Fresh. Dried. Dominion Patent 
3Jl58J, free spawn. North American. 169Y 
Yonge, Toronto. Canada. 
CO-PUBLISH 3 big magazines. Huge prof

its, little investment. Details. magazines. 
25c. Express Sales, 105 Penn, Dowagiac 11. 
Michigan. 
EXCEPTIONAL profits raising mink. Fin

est breeding stock available. Details 
furnished. Franklin Young, Riverhead. 
Long Island. New York. 
MUSHROOMS Grown In Boxes Instructions 

25c. Spawn $1.00. Gordons. 55J William, 
Winnipeg, Manitoba. 
3 BIG Ma!lorder magazines. big mail, your 

name listed, only 25c. Wilson Printers. 
Dowagiac 10. Michigan. 
247 GOOD Genuine Opportunities. JO Com-

plet-e Plans Book 25c. Lucas. 8704 St. 
Aubin. Hamtramck 12. Michigan. 
~~~~~~~~~~~~~-----
THREE big mallorder magazines 15c. Lee 

Wilson, Pokagon 1. Michigan. 

RADIOS, SUPPLIES & INSTRUCTION 

RECORDING discs %c. Easily made. Ex-
cellent qualitY. Special equipment un

necessary, Material available everywhere. 
Instructions, including sample disc. $1.00 . 
Free details. Kaytors' Lab's.. Lynwood. 
California. 
BUILD Microphones, phonographs (crys-

tal) Instructions 25c, crystal $2.50. Micro· 
phone or phonograph pickup kit $5.00. R. 
H. Laboratories, 3928 Dumaine, New Or
leans. Louisiana. 
L.EARN Radio Code; Make simple, inex-

pensive practice outfits. send 50c for com
plete plans and large self instruction code 
manual. Eticy, Box 712, Pittsburgh, Penn
sylvama. 

l 
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RADIO Service men and experimenters 
send for our ciant radio catal0111e. Save 

dollara. United Radio Co .• (1000-V). New
art, N. J. 
REVISED Plans 18 Crystal Sets (SW rec

ord 5300 miles). including "Radiobu11d
er"-25c. Laboratories, 363-T Hampton. 
Hayward. California. 
MAKE Simple. tubeless. batteryless, d is

tance-getting crystal radios. crystal and 
illustrated instructions. 25c postpaid. Al
len. S-427. Clinton. Missouri. 
CRYSTAL Radio operates loudspeaker. Il

lustrated instructions 25c. Cr~·sta l sup
plies catalog free. Hewlett. 29 East 39th. 
New York. 
LOWEST Prices. Radio Tubes. pans. Ba r

gain lists 3c. Potter. 1314 McGee. Kansas 
City 6. Missouri. 
BUILD extra-loud Crystal Set. Easy in

structions. 20c. Amorose. Rt-4, Hungary 
Road, Richmond , Virginia. 
PLAYERS Vlctrolas Phonographs . f Me

chanical) Repaired. Epstein's, A50-First 
St.. New York 3, New York. 
TUBELESS radio made with razor blades! 

Complete plans 35c. N.W.C. Radio. 
Lobn·ilJe. Iowa. 
WILL buy Test Equipment. Lapham, 

1746-PS Procter. Port Arthur. Tex. 
UE.FUIGERATIO?IO 

REPAIR Refrigerators. Complete illus
trated manual. St2xll inches; only Sl.OO. 

Supreme Publications, 328 South Jefferson. 
Chicago 6. 
REFRIGERATION Service Manual- In

structive, Concise. Complete S2.00. Money 
back guarantee. Drake Co .• 608 W. Van 
Buren. Chicago 7. Illinois. 

UtJBBEit STAMPS 
YOUR Name. address on de luxe cushion 

mount rubber s tamp. $1.00. Pad 25c. 
Name and address neatly printed on 500 
gummed stickers 3 ' 4x2"' 30c coin f no 
stamps l. Write plain. Edge\\'ood Press. 
Edgewood. Maryland. 
3 LINES cushioned, Indexed. knob h andle 1 

SOc. guaran teed. Rubber Stamp I nk 25c. 
pad 25c. Ideal Rubber Stamp Co., Box 83. 
Detroit 8. Michigan. 
SELF-INKING Pocket Stamps - 2-lines, 

Sl.OO: 3-lines. $1.25. Rubber type sign
markers. Circular free. Press, Warm
springs. 0 .1. 
3 LINE stamp JOe: cushioned. indexed, 35c. 

Signatures $1.50. Printrite, Wauwatosa, 
Wis. 
SERVICEMEN'S Ki t contains s tamp, ink 

Pad, Indelible Ink $1.20. Excello. Box 
500, Shreveport, Louisiana. 
ONE Line 20c. 2-35c. 3-SOc. 4-65c. Deluxe 

Stamps. Auburn. Nebraska. 
~ONGWIUTEUS 

• 
SONGWRITERS: Melodies supplied with- j 

out charge by well known Hollywood 
Composers. Manuscr ipt lead sheets and 
records furnished. Cinema Song Company. 
Box 670B-15. Beverly Hills. California. 
NEW songs and lyrics wanted for Popular 

Radio Program and p rofessional promo
tion. Free examination. Transradio Music. 
I nc., Dept. P .S .. 1650 Broadway, New York 
lafflliate of B.M.I. ). 
SONGWRITERs-send Poem For Immedi

ate Examination and Free Rhyming 
Dictionary. Richard Brothers. 46 Woods 
Building, Chicago. 
SONG Poems Wanted : Write for Free In

structive Booklet. Outlining Opportuni
ties. United Music Corporation. Dept. 26, 
Salem. Indiana. · 
POEMS Wanted for Musical Setting. Send 

poem for Immediate consideration. Fl\·e 
Star Music Masters, 646 Beacon Building, 1 

Boston. 
POEMS Wanted to bet set to music. Free 

examination . Send poems. McNeil, Mas
ter of Music, 510-PS S. Alexandria, Los 
Angeles. California. 
OUTSTANDING Songwriling Sen·ice, • 

Barnhart, 1320 48th, Des Moines 11. 
Iowa. 
WANTED! Lyrics. melodies for songs. We 

a rrange, publish. sell. Superior Song 
Studios. Passaic, N. J. 
SONGWRITERS: Royalty Contract Free. 

Write for details. Puritan Publishing Co., 
343 S. Dearborn S t. , Chica go 4. Illinois. 
SONGWRITERS- Free booklet "Oetting 

Ahead In Songwritlng" . Write today. 
Song Service. 331-J West 46th .. New York. 
SONGS; Poems Published Free: Royalties. 

Hollywood Song Guild. Box 2230, Hol
lywood 28. California. 
SONGWRITERS! Outstanding offer. Hib

beler. CIS, 2157 N. Avers, Chicago 47. 
SONGWRITERS- attractive offer -E. 

Madden, 1300 Lodl, Syracuse, New York. 

SPORTING GOODSt GUNS, FISHING 
TACKLE, ARCHERY 

$50,000.00 CASH available for your Guns. 
Ammunition I Top prices paid for RUles, 

Shotguns, Handguns. No red tape! Write 
today describing make, model, caliber 
(gauge), condition. Receive generous Cash 1 

Offer by return mall. Or Trade. Send 25c 
(refunded with first order) for Fall " Guar
anteed Bargain Catalog." Klein's Sporting 
Goods. 501TJ South Halsted. Chicago 7. 
BOY Scouts-Campers. U.S. Army Surplus 

used equipment, pup tents. $2.95; can
teen with cover and cup, $1.00; messkits, 
.75; packs, $1.00; cartridge belts. .50. 
Complete set $5.00. Samet Sales Company, 
High Point. N. C. -~--
HUNTING K nives. Sleeping Bags, Musette 

Bags. U. S. Army gun slings 39c. can
teens 75c. pup tents, messkits. holsters, 
pistol belts, carbide lamps, army blankets. 
catalogue. Alan-Clarke, 100 Chambers, 
New York 7. New York. 
BOWS-Arro\\'s for Recreation-Hunting-

Fishing. Beautiful Archery instruction 
book, 90 pages, 50 illustrations. only 50c. 
Illust rated catalogue F ree. Archery Sales
Sen·ice. 617 South State, Chicago. 
\VESTERN Trading Post Magazine for 

Hobbyist Trader- Collector - Twenty 
ce11ts Postpaid! Your ad sent all over 
U.S .A. Particulars Free! Write today. 
1355-G Ceda r. San Bernardino. California . - · SPORTSMAN'S Encyclopedia. 514 pages. 

orer 1.000 illustrations. All about the 
outdoors! Cam pings. fishing, hunting, 
trapping scouting. $3.00 postpaid. Henry 
Sc~..':tltz. Route 2, Pascagoula, Mississippi. 
USED Guns. Binoculars. bought. t raded. 

!;Old. Ammunition bought . Highest Cash 
Prices Paid. S toeger Arms Corp. , 507 Fifth 
Are .. New York. N. Y. 
NEW style ftshpole holder. Full sized plans 

Sl.OO. Kits with parts for med $2.00. 
Harold Grabitske, 413 N. Bluff St. , Janes
\'ille. Wisconsin. 
ARCHERY Eqmpment: Catalogue Free. 

Mid-West Archery, 2209-D East 75th, 
Chicago 49. 
"SUCCESSFUL Red Worm Raising!" 

I Copyrighted) $1.00. P eoria Worm 
Ranch . Peoria. Illinois. 
USED Gun List JOe. Ted's Gunhouse. 725-

738 Northwest 66th St .. Miami 38. Flor- ' 
ida, 
SEND JOe for list 100 used guns. Fra:r

set hs. Willmar. Minnesota. 
USED guns. bought, sold, exchanged. List 

stamp. Howe. Coopers Mills, Maine. 

~TA:\IP COU.ECTISG 
FIVE Years of War re\·iewed in our 132 

different Values as: Hitler·s European 
Conquest . Poland, Scandina\·ia. Belgium 
Mourning, French Pictorials. Soviet Mints ; 
Pearl Harbor. typical Japanese ; MacAr
thur' s Heroes. Philippines; Rommel 's Race. 
African Colonials; Wehrmacht's G oal. Mint 
Caucasian Oilfields ; Allied African Blitz. 
Fighting French; R eich bombing, Nazi Pic
torials; Italy's Surrender. Mussolini Is
sues: Pacific Islands Re-Occupations. War 
Issues; D-Day. viYid French Com me mora. 
tives; Robot Bombs, recent British; Super
fortress. Tokyo Issues; Paris Liberation, 
Arc Triomphe; Capitulation. Romanian 
Airmails and even New Soviet Enemv De
struction Issue cataloguing $3.04-to new 
approYal applicants-only 10c ! Intercity 
Co .• Dept Y Port Washington. New York. 

WOW! $10.00 Worth of Fun for only lOc! 
500 Foreign Stamps, unsorted and un

picked (mostly on bits of paper) just as re
ceived from the church missions and other 
sources. Africa, So. America. Australia, 
China. Philippines. Dutch Indies. and oth
er countries are represented. Includes a 
few commemoratlves, airmails, and stamps 
ca talogulng up to 25c or more each! The 
biggest Package of Fun in S tampdom-and 
you might find something really \'aluable! 
Price only 10c to serious approval appli
cants! Money back if not delighted. James
town Stamp Co., Dept. No. 5. Jamestown, 
New York. 
INVI!.ST a lc postal. Write for " Treasure 

Island" G ift offer-giving. entirely free 
-to purchasing applicants of our fine for
eign approvals: latest big 1200 page Scott's 
S5.00 International Stamp Album 1 or sa.oo 
loose-leaf): Scott's 1945 $5.00 Standard 
Catalog. "Treasure Island" Service. Vista. 
California. 
$1.00 (Cat. Price) for lc! Two mint U.S.A. 

cat. 20c; "queer countries" packet ( Djl-
. bouti. Manchuria. etc.); sca.rce set Russia. 

cat. 75c. Everything for only one cent to 
approval applicants! Oarcelon .Stamp 
Company, Box 418. Calais. Maine. 
COMPLE'l'E mint Commemorative Set from 

Manchukuo. plus attractive Brunei P ic· 
tor!al-everythlng just 3c to appro\·al ap- t 
plicants. Viking, 130 (P) Clinton St., 
Brooklyn, New York. 

500 UNITED STATES For lOci 500 United 
States-absolutely unplcked and unaort· 

ed-Just as received from church ml.alllons. 
Many varieties. lncludinc large commemo
ratives, airmalls. high denominations up 
to $5.001 Stampdom's biggest package of 
fun- and you might find something really 
valuable!! Price only 10c to serious ap. 
proval service applicants. · Money back 1f 
not delighted. Illustrated bargain lists 
with each order. Mystic Stamp Company, 
Department 55. Camden. New York. 
POSITIVELY Greatest Free Offer- Latest 

Scott' s International $5.00 Stamp Album 
-covering entire World, contains 36,000 
illust rated, descriptiYe spaces; Scott's 1944 
Standard $5.00 Catalogues "Philately's 
Encyclopedla"-absoluteh· Free to appli
cants for Foreign Appro\.-als becoming cus
tomers . Bargain Stamp Service. Palm 
Springs, California. 
EXTRAORDINARY Pictorial Collection:..: 

Nige ria-Southern Rhodesia-Dutch In
dies-Martinique-Newfoundland-Philip
pines- Porto Rico-St. Pierre and Mique
Ion - DJibouti - Senegal-Ceylon - Jugo
slavia-Ivory Coast- Madagascar-Reunion 
-Wallis and Futuna. E\·erything only 5c. 
Imperial Company, Box 311, Yonkers 1. 
N. Y. 
POSITIVELY Greatest fi;e- Offe;= Latesi 

Scott's International $5.00 Stamp Album 
-covering entire World. contains 36,000 
illustrated. descriptive spaces. Scott's 1944 
Standard $5.00 Catalogues " Philately's 
Encyclopedia" -absolutely Free to appli
cants for Foreign Approrals becoming cus
tomers. Plymouth. A-3. Bell. California. 
SCARCE Hitler- Mussolini stamp from 

Italy. MacArthur stamp from Australia, 
Abyssinian Wild Elephant issue, plus host 
of others f rom Indo-China. New Caledonia, 
Russia. Cuba (Victory S tamp). Wa111s & 
Futuna Dutch Indies. China. Philippines. 
etc. Catalog , ·aJue over Sl.25. Only Sc to 
approval applicants. Methuen Stamp Serv
ice. Inc. Dept. 46, Lawrence. Mass. 

FREE! Leeward Is . . Cayman Is . . Turks 
a nd Caicos plus 60 different mint Geo. 

VI Coronation poster stamps. to approval 
sernce appllcants sending 3c postage. Tat
ham Stampco., Springfield 50, Mass. 

WORLD'S Largest Diamond And Triangle 
S tamps, Free Stamp Magazine. Stamps 

from Fighting Free French. 20 stamps 
.from 20 d ifferent Countr ies. Pictorials 
Airmails . Big Bargain Sc with approvals: 
Capital Stamps , Dept. JO. Little Rock, Ark. 
SMOKY Mountain commemorative sheet. 

largest U. S. stamp issued . and 33 U. s. 
including commemoratires. airmail reve
nues. etc. Catalogs 75<'-To approval appli
cants for ~c . Curhan Stamp Company. 
Dept . c . Gloucester. Mass. 
JUNGLELAND Flying Fish Triange tiny 

•· Amputated" Triangle, enormous Amer
i<'an Flag stamp printed in six colors. SI
beria. Ara bia. Spice Islands, 50 vear old 
Colonial stamp. others-Only 5c with ap. 
provals. Penny, Rowayton. Connecticut. 
FINE Approvals, freshly moun ted. Fast. 

personal service. Tell me what countries 
you prefer and I'll send their stamps. 
Milton Skinner, 345 East Ocean. Long 
Beach 2. Calif. 
SPECIAL- Airmails-21 d ifferent includ-

ing Zeppelin. Triangles. Latin 'America. 
etc. 5c with appro\·als. Continental Stamp 
Co .. Box 606. Dept. c. New Rochelle. New 
York. 
BRITISH Empire Collection! Burma Cy-

prus. Gwalior, Sarawak, Tasmania;' Also 
50 other British. Only 5c with Pictorial 
and Commemorative Approvals. Lyman, 97 
Nassau. New York CitY. 
ARRANGED By Count ry approvals. South 

and Central American. British and 
French Colonials, Europeans. Henry Zim
mer. 722 Culver Road, Rochester 9, New 
York 
FREE-Liberia •·vulture" Triangle. "Earth-

q.uake" Airmail. Thailand, Tunisia, Vlc
tona, Africa. others-with approvals for 
3c postage. Renfro. Box 441-P, Redondo 
Beach. California. 
118 DIFFERENT stamps Including com-

memoratives. chari ties. airmail. sells. etc. 
<?nly 3c to appro\·aJ buyers. We buy collec· 
h ons. Badger S tamp Co.. Milwaukee 3. 
Wisconsin. 
FREE-Your choice of any 10 stamps from 

our first U. S Approval selection. List 
included. Cosmopolitan Stamp Company. 
1457 Broadway, Dept. S10. N. Y. C. 
FREE! Complete " United States" stamp 

catalog with J,OOO illustrations! Send 10c 
to cover mailing. Harris & Co .. 99 Transit 
Building, Boston, Mass. 
MEXICO Census Commemorative Set. 

Free with approvals. Pladon Stamps, 
1717-S. Idaho. Toledo. Ohio. 
55 DIFFERENT United States 5c With 

Approvals. Bookman, Box 145-P, Maple
wood. N. J. 
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PREE-oanadian Sets. Royal Visit. George 
VI, George V. Coronation, Jubilee, oth

ers, to approval applicants. Ensign, Box 
118-P. So. Orange. N. J. 

! FiEE!f!ii;itiah ;;;Ire P;k;t. P~;t;;;-.--""'m"'"'·--;sj; ~t c;;.:s A~alj.b}e" soon. ·:~ 
3c. W11Hams, 601 Arcberbldg, Baycity, ftrst on list for ftrs!;. shtvments. Act now. 

Mich. Send no money, onlY name and address to 
UNITED STATES approvals. Select copies P. 0. Box 776, Dept. F-61, Chicago 90, , 

PACKET No. 58. 100 miXed U. 8 .. 30-40 1 

varieties including commemoratives. spe
cial delivery, Air and many 19th century. 
Kleinman. Jenkintown 8. Penna. 

used and mint. Kingsburys, West Bu'rke. Illlnoi~;, 
Vermont . ::C:::I-::;G:'-:A:-::R::'E=T=T::E:::s=---g-a7lo_r_e_f::-r-e-e-. -=D"""e....,.t-a7:il-s-:· lc-:Oc-
1c TO 10c Foreign Approvals. Beaumont (coin>. ~- Plumb, Herkimer. New York. 

POUND Unpicked U . S. and foreign mix
ture containing thousands stamps $1.00. 

5 lbs. only $4.50. Longacre Shop, 100-C 
West 42nd, New York City. 

Stamp E.xchange. 2667 McFaddin. Beau- TR . .o\PPING 
mont. Texas. 

TRAP Fox and Coyote; on bare ground 
FOREIGN approvals for beginners and in- or deep snow. Learn modern tricks to 

termedlate collectors. Raymond Schwart- outwit the sly furbearers. Free illustrated 
ing, South Amana. Iowa. circular. Q. Bunch, Welch. Minnesota. 

19TH Cen.tury U.S. Commems .. Civil War 105 VARIETIES including Ba,·aria . China. ELEVEN good Box Traps. complete blue-
Revenues. Battleships, $5, $10 Stamps Free ' L t 1 Ru ! 5c ppro" 1 R x 39 

U a v a. ss a, . a .a s. e • • prints JOe. Wee-Sho-You, Box 51. De-to . S. Approval Applicants. Metropolitan Blacksone. Bangor. Maine. t · t Mi h 
Stamps, 198-G Broadway, New York. ;.;:r;.;;o;.;.l;.:.·...;:;· ~c~.~~--------------'-'--- , FIGHTING Jugoslavia. 25 different 5c to ··· \ ' OC 
PHILA TOPIC Monthly Free-Forty pages appro,·al applicants. Charles Mangels. -;:;-;=~;;';:;~A::-:T=-:=-1 0~~:.:· A~l-=-;.:(7;il7:':7I..:.n:..:A7X:..:C:.:.· E::~~--::-

-profusely illustrated. Includes Stamp 19413B lllth Road. St. Albans. New York. DISCOVER your best abilities through sci-
Encyclopedia. Empire Stamp Company, entific aptitude tests. Information lOc. 
Dept. PR. Tor<?nto. Can!t_da. FIFTY Canadian. Newfoundland. includ- Testing Service, 202C, Commercial Build-

ing earlies. commemoratives lOc ap- · R kf 
UNITED STATES approvals complete cov- provals. Reade, 696 Gerrard. Toronto. ;;.;m.-g._·;...;;..;.;o;.;c;,;.;,;,;;o;.rd;;;·;,.o;l;o;ll;,;,·----------

erage fine quality. at t ractive prices. · 
Seminole Stamps, Box 436. Coconut Grove, FREE with approvals $5 Abyssinia plus 50 W:\XTEn-:\II~CELLAXEOrs 
Florida Different. 3c postage. Regent Stampco. 
FREE 15 different u.s. commemorative 330 Flatbush Ave .. Brooklyn 17. New York. 

stamps to anyone sending 3c postage. JUGO-SLAVIA 50 different ten cents with 
BenJamin Bren. Station A. Box 141. Man- approvals. Franciscan. 376 Oak. San 
chester. Conn. Francisco 2. California. 
WAR in the Pacific 50 different from four- EXCELLENT Pictorial approvals. Reason-

teen countries in the Near East IOc with ably priced. Crown Stamp Company, 
approvals. Champion. Box 4725. Florence Box 331. Toronto. Canada. 
Branch. Los Angeles I. California . 200 U.S. Different $1.00 300 Different For-
UNITED STATES. $4, $5, $10 stamps and eign $1.00. V. E. Kruse. P.O. Box 454. 

U. S. Packet only 3c to approval buyers. Bt>nton Harbor. Michigan. 
Wineholt Stamps Co., Woodbine 4, Penn- 60 UNITED STATES commemoratives. old. 
sylvania. new issues, etc .. all different lOc. Charles 
100 U. s .. Hawaii, commemoratives. air- Stone. 3547 28th St . . Astoria 1. New York. 

mails. etc. lOc to Approval Applicants. FREE-surprise packet to approval appli-
. Gelburd Stamps, 1214 Shakespeare. B1·onx cants sending 3c postage. Knowles. Box 
52, New York. 432. Baltimore 3. Maryland. 
FOREIGN stamps on approval at bargain EXCHANGE your duplicates. Stamp brings 

prices. Myron J. Bushnell. P. E. Bldg., particulars. Kurtz. Box 1051, Allentown. 
Room 540, BBI5, 6th Main St .. Los An- Pennsylvania. t 
geles, California. 

50 DIFF'ERENT U. S .• many commemora-
"THE Best''-Unlted States and Philippine tives, 5c. Gerhardt. 2804 Rio Grande, 

Islands Approvals. Largest varieties. A t' T 
America's lowest selllng prices. Stamp ~11:.::;5;;:1~n=·=e::=x:::·==--=--:-.....,-=-----.,..-~-
Company , Albany. New York. 60 DIFFERENT United States. incl. Com-
UNITED STATES No. 146. No. 157. No. memoratives. 10c. Pricellst free. Sei-

denberg. Baroda. Michigan. 158. No. 178. No. 233. No. 246. No. 283. 
No. 283B. Send 50c. Approvals accompany. FREE! Album, stamps, gauge, lists. 5c 
Wbiton-Stamps. Norwalk. Connecticut. postage. Serious approval applicants 
LATIN America only-65 different- includ- • Only, Masco. Manchester. Connecticut. 

ing airmails-pictorials. commems. lOc 100 DIFFERENT lOc With approvals. Jac-
with approvals. "Crescent S tamps" . Lon- obsen, 59 Nagle Ave., New York 34. New 
don. Canada. ~Y~o~r~k~·~~~~~~--~~------~---
ALLIED Military Government Italian Oc- 100 DIFFERENT Airmails $ 1.00. 200 $3.00. 

cupatlon complete set of n!ne stamps Paltra Company. 2664 Concourse. New 
$2.50 cash with order. Jarra tt Stamp Com- York 58. 
pany. 2308 Glenn Haven. Houston 5. Texas. 71 o:;::-;:;T;;R::-;I~A:-;N=G;;L:-;E;;;S:::--;:F;;-r:-:-e-:-e-. --:M:=oz-a-m--=-b~!q_u_e_A..,.-:'ir--
25 DIFF. Finland 8c with I ·:S-1~-Ic approv- mall-commemoratlves. Request details! 

als. Carroll ' s- 745C W. 45th-Los An- Reuter. 611-D West 40th. Los Angeles 37. 
geles 37 . Calif. U.S., Colonials, Airmails, commemoratives. 
UNITED STATES only-approvals-reason- Fine s tamps on approval. Reasonable 

able-large selections-Box 488A. Min- prices. Riedell, Greensburg. Pennsylvania. 
neapolis. 
DEALER'S Wholesa le Catalog. Postage Jc. 1,000 GRABBAGS 15c each. 8 Different $1. 

Franksco, 5031 Queensberry, Baltimore. Special Bags Free French included 25c. I 
Maryland. Sandy, 630 Bingaman. Reading, Pa. 
ElG.HT at tractive airmails Jc, with ap- EXOTIC Solomons. Gorgeous Gilberts. etc. 

provals and lists. Gaydos, Kenosha, - 3c with approvals! Saxon. Valley 
Wisconsin. S;::.:..tr:..:e:=a:.:.m::.:.!. . .:..N:.:._Y~. ------------
GENERAL collectors: inexpensive approv- 1 1000 MIXED U.S. Old and New 25c. 2 lbs. 

als. Returns postpaid. Maddever. 520 $1.00. Weatherby. Medina. Ohio. 
Vanderbilt. Niagara Falls. 100 ALL Different U. S. IOc. Monjar. 1750 
PRESIDENTS u. s. $2.00- $5.00 both 60c Fairmount. Cincinnati. Ohio. 

applicants approvals. Dudley Hoskins, PENNY approvals that please. McKee, 848 
Gonzales. Texas. Banklick St .• Covington. Kentucky. 
500-U. S. with premium stamps 15c. Tern- UNUSUAL packet !Oc, approval applicants. 

plar, Lincoln Bank Bldg.~ Syracuse, New Smalley, 1406 Welch, Houston 6, Texas. 
York. PACKETS 5000 different only $27.50. Alex 
MISSION Mixture: 500 U. S.- Foreign Doctor, 116 Nassau St .. New York 

Stamps 25c. Garrow. 851 West 177th, BATUM plus 20o different. !Oc. Approvals. 
New York 33. New Yo;·k. Best. Box 139. Bangor. Maine. 
TRY Our better grade U. S. approvals. 5 TRIANGLES 5c with approvals. DeMers. 

America n Stamp Sa lon, Box 67, Bell 4861 N67• Mllwaukee 9, Wisconsin. 
Gardens. California. 
300 STAMPS trom 75 countries-$1.00. Lib- 11 DIFFERENT mint blox of 4, 22c. Hulet, 

er ty stamp co.. Dept. s. Kirkwood 22, 138 East 34. New York. 
Missouri. 
DIFFERENT stamps cataloguing $4.04. 

-25c. Burtis, 725 Greenwood. Trenton 
9, New Jersey. 
$10.00 WORTH new issues sent regularly 

on appro\'al. No refe1·ences. S tampo
rium. 2660-H Rochester. Detroit 6. Mich. 
PICTORIAL Dominica set unused 10c wi th 

approvals. Vargo Stamps, Racine. Wis
consin. 
GOSH Darn Good Approvals on Request. 

Miller, 384 (18) Highland. Malden 48, 
Mass. 
FREE Sensational packet fine approvals. 

Enclose lOc for mailing, handling. Jack
son, Box 615, St. Joseph, Missouri. 
FREE! Western Hemisphere Packet. Post

age 3c. Owens. 801 Welshbldg., Baycity, 
Mich. 
FREEl Pony Express set (facsimiles). Post

age 3c. Roberts, 401 Shearerbldg .. Bay
city, Mich. 

1000 MIXED U.S. old and new 25c. Kolona. 
Troy 2. Ohio. 

TATTOOI:SG SVPPUES 
TATTOOING pays big! Anyone can tat

too with our outfits. Instructions in
cluded. Free illustrated literature. Write 
Tatooco, 651 S. State, Chicago 5. 
TATTOO Outfits inks, designs, write 

today. Zeis Studio, 728 Leslie, Rockford, 
Illinois 

TOB:\("('0--PIPEl-' ' 
FREE To Pipe Smokers- For a new pipe 

smoking thrill, write us your brand of 
tobacco and get Free Package Mild. Tasty, 
Nature-Flavored "Green River". Pete Mo
berly, Box 984, Owensboro, Kentucky. 
SMOKERS. Read inside secrets of Tobacco 

Trame. Terrific expose. No punches 
pulled. Send for free brochure. Sidney 
Ram, 59 West Monroe, B-61, Chicago 3. 
Illinois. 

VETERANS Protect Your Dependents. 

Prepare pre-widow pension papers com
plete set with instructions how to prepare 
$1 .00. Mail 25c for cop.}' of National De
fense which gives Solution of our " Eco
nomic Problem". Add1·ess Former Con
gressman Hoeppel. Arcadia . California. 
WANTED: Aluminum Paint with asphalt 

base. State specifications. quantities. 
price. E. J. Millian, 302 Illinois St .. Val
le.lo. California. 
WE buy "An~·thing"! Highest prices 

guaranteed! Justice. Box 150, ChicagG 
90 . 
MERCURY-Highest Prices. Free cont:'ain

ers. Write. Mercury Terminal. Norwood. 
Massachusetts. 
BOOKs-Personalized stationery. etc. to 

sell by mail. Luke. 53 Horatio, New 
York 14. 
GOLD coins wanted. Wlll pay 50% above 

face value. Ralph Shaw. 707 s. Broad
way. Los Angeles, California. 

W • .o\TCHES 
WATCHES Wanted- Broken or usable-all 

kinds, even Ingersolls. Highest prices 
paid for jewelry, rings. spectacles. alarm 
clocks. razors. cigarette lighters, gold teeth, 
etc. Cash mailed promptly. Lowe's, Hol
land Bldg., St. Louis 1. Mo. 
WATCH and clock repairing-complete 

practical course In modern horology, 66 
illustrated self-instruction lessons. Just 
out! Low price. Information Free. Write 
-Nelson Company, Dept. 8-01-2, Chi
cago 4. 
WATCH and clock repairing increasing. 

complete home study course with draw
ings and pictures. Information free. Hous
ton Chronomatic and Watch Co .. P.O. Box 
5367D Houston 12. Texas. 

\\'EJ,))l~(.. S OI,DEIUNG 
SUPER Welder- For home, farm. factory. 

Makes even beginner an expert. Improved 
on type used by Navy, Fully equipped 
with Metallic Arc and Flame Torch Han
dles. Carbons, Rods, Fluxes, Mask. etc. 
Complete directions. Operates AC-DC. 110 
Volts. No extra wiring needed. Guaranteed. 
Sl9.95. Save 2 ~;. send check with order. 
Super Welder Manufactu r ing Co., Dept. B, 
23 East 20 St reet. New York. 
FARMERS, garagemen, repairmen. manu-

fac turers: Guaranteed 110/ 220 volt A.C. 
welder. 20 to 160 amperes continuous out
put, complete supplies, $135.00 F.O.B. Chi
cago. Welds any heavy. light metals. Pro
duction. maintenance, repairs. Other sizes. 
$68.00 to $245.00. Circulars. Supplies. Wil
liams Company, Box 4100, Portland 8. 
Oregon, 
NEW Model elect ric welder 110 volt AC-

DC· will weld all metals; easy to use. 
full directions. Complete with power u.nit. 
flame a nd metaJHc arc attachments . car
bons. fluxes, rods. mask; all for $19.95-
Used by the Navy. Magic Welder Mfg. Co., 
239-PSlO Canal St .. New York City. 
BUILD D.C. Arcwelder without rewinding 

armature. Plans $1.00 each. 25 to 600 
amperes from Vehicle d.c. motors. Light 
plant generators. automobile starter-gen
erc.tors. Welders Club. WB-3432, Chicago 
54. For Sale: Vehicle d.c. motors. 
WELD. cut. braze with gasoline! New dis

covery. Make your own torch. Instruc
tions $1.00. Matthews Manufacturing Co .• 
Calgary. Canada. 
A.C.-D.C. WELDING rods 2c each. Coat

ed mild steel l / 16" 3/ 32". (Without pri
ority). Minimum order 100 rods f.o.b. 
Welders Club. WB-3432. Chicago 54. 
MAKE Electric Welder- Information Free 

"International" 6347 .earnell H. Chi
cago 21. 
SLIGHTLY used Arc Welders. Recom

mended by R. E. A. Guaranteed. Forney 
Mfg. Company, Ft. Collins. Colorado. 
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HUNTERS! LEARN NOW AT HOME 
a. 

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

a FEW game birds but DOUBLE your 
interest and pleast:U"e in hunting. 

MEN Boys! Beanexperttax!der-
1 mlstl Learn qwckly 

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

FUN • FASCINATION • PROFIT 
Have a Home Museum 

SPORTSMEN YOUNG AND OLD. Here is the 
JP"~~ndest hobl,yin the world for H unters, Anglers. 
If you EVER hunt oc fish, even seldom, YOU will 
be delighted with taxlde• my. Save those wonder
ful trophies; mount them just like lif~ and create 
ahomemuseumtbatwillamazefamilyandfrienda 
and make you well known and popular. 

Help Save the Game 
Shoot fewer specimens, yet double :rour fun. Help 
save the disappearing wild-game. Join •• DUCKS 
UNLIMITED' m wild-game preservation. Shoot 
only a FEW wild-ducks, mount them for your den 
or home and have MORE PLEASURE than you 
ever bad by killing the bag limit. Help keep wild· 
game fonver ... Eatyourtrophy and have It too." 

WHAT YOU LEARN 
Our simple lessons teach you QUICKLY t..rigbt in 
yourownhomein your spare time, to MuUNT
beautifully _and permanently, BIRDS, ANIM"LS, 
GAME-HEADS F1SH just like museum exhibits. 
You will also learn the wonderful KROME·TAN· 
NINO. Youcanthen TAN fine furs for garments, 

alsoskinsintorealleather. Write 

LESSONS WOR1H $1,000.00 
E . J.• Riorda n aaya: "I am-. thaD delilrbted. 
My trlond• we amazed and ur~re me to moont 
their epeclmens . I think 70Cil' coane Ia worth a 
thousand dollM'!I, yes It Ia prlcet .. ato aporU• 
men. I am known everywhere u a ••t•ldd•r• 
m ist, " and earn fiDe proftta iD m1 apare time 
mounting for other aportamen, All thank• to 7-

ecbool ." 

HI AND PARrN& SUCC&D 
John H. Slyzls writes: "1 aDd Bob, 1117 put. 
ncr, who Is only 14 years of ... have moanted 
more. tb&D 60 epecimen&. I eheli eend you a plc
turo.ot our " mueeum" which Ia bocomlnll f~ 
moue. We learnedqnlekly from your almplo te .. 
sons~ In epM'O t ime. Your a-reat s ehool Is doing • 
wonaorful i ob. All sportsmen s hould Join it." 

300,000 STUDENTS 
Thls vast number of MIIN. BOYS AND 
WOMIIN are delighted members of the 
famous~~iable 85 year old aportsmen's 
school. ·.1·nink ofthatl They are located 
all over the world. YOU •re Invited to 
j oin this grand throng. Send for tho 
IFREIE BOOK tbla very Minute. · 

Sportsmen, Boys 
AD hunters OF COURSE save their 
trophlesnow-a-days.ThesehooliNVITES, 
THit BOYS TOOJ bo~ as :young as 12 
or 18 years succeed t n Taxidermy. Got 
the FREE BOOK, join tbe school. 

BIG, EASY PROFITS 
Mount and T•• for others. Work comes 
from far and near. Many atudents earn 
finePROFITSfrom~re time. SO CAN 
YOU. RUSII THIE UPON. 

Not Needed 
Mountsquirrels,rabbt~, plgeons1 frogs. 
chicks, crows, b&wlal. Make c:raft·work: 
book-ends, door-stops gun-racks hun· 
dreda of valuable ana delightful crea• 
tiona. Whllt a Hobb~ for ~oul 

• Yes, FREE. 44.P._88'el, with 100 tmique 
pictures of taxidermy work. No other 
book in the world like this. It will thrill 
and amaze ~ou. Aak tod•Y for ~·- r::.s~~~ 
floe co". State ~- AGE. 

Send the Coupon! 
Write name plainly In c:oopon or mar
gin. or a poet C8nl wi11 do. Rueh yoor 
requ~1 as free b-b may be ex· 
banstea quickly, Dedde -w. Don't 
waft a moment. State :voar IIC•• 

MEN BOYS Send Today! ~0"~\td~~:; 
FRDI.OOICbeforethe supply is exhausted . • · North~tem SettoolofT .. klermy, 
11118 It In the entire world. Wrtto Now. A Poatal do. I · aae7 Elwood &Ida., omaha, Neb. 

NORTHWESTERN SCHOOL OF IAXIDERMY1 frcJ,~~o:r.~'~t!1!u:!rr:n0:~11t~,:-~ 
33e7 LwOGd Blq. Omeh• a, Nebl ••lca I tllit faaeinatiDL•rt eullr aod qui~ 117 mail. 

No oiiUp\ioo. ZKMe JOW .... 

IN·- Aa• -----------------------------------
AUr-····--······-----------------------------···-···-
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110ver 5 Million Jobs11 

Says U. S. Chamber of Commerce President 
Get ready NOW for the "big business" of tomorrow. Already 
there is a nationwide demand for trained men and women in 
fascinating World Trade and it is increasing daily. YOU can 
quality quickly, easily-at home in your spare time. No knowl
edge of languages necessary! 

Previous Experience Unnecessary
Leading World Trade .Experts 

Train You at Home! 
Think of it! Now you can quickly step into a glamorous posi
tion in World Trade-a position that will mean thrilling work, 
good pay, a sound postwar future and a chance to "see the 
world," if you wish. "The success I have attained I owe to 
your t raining," writes H. Shrager, Mgr., Assoc. Export Depts., 
Inc. 

FREE Book Gives Fascinating Facts. 
Send for YOUR Copy TODA Yl 

Our FREE Book, "A Whole World of Opportunity for You," 
brings you thrilling details about this exciting field-shows 
you how we t rain you, step by step, and qualify you right at 
home in your spare time for a well-paid position. When you 
read the amazing facts about World Trade-when you under
stand why this uncrowded field otters ever-increasing oppor
tunities-you'll say, "This is what I have been looking for all 
my life!" Mail the coupon TODAY! 

ALLIED SCHOOLS Wortd Trade Bureau 610 
790 Broad St, Newark 2, N. J. 

Get In at the Start-and Grow 
Plastics is a n ew industry which the nation's war 
needs is forcing to quick maturity. Already Plas
tics are indispensable in practically every branch 
of the Service--Aircraft, Ordnance, Chemical, 
Marine, Signal Corps, etc. Opportunities? Nearly 
everything, from homes to clothing, from gadgets 
to tools, will be affected by Plastics. 

Spare Time Training Now Ready 
The time to get started is now. You can prepare 
at home, in your spare time, to take your place 
in an infant industry that even now is leaping 
into prominence. A new, practical training plan 
is now ready to help you realize your ambitions 
and build your future security. Act now. Don't 
delay. Mail this coupon today. 

--------------------~-------~ A M E R I C A N S C H 0 0 l, Dept, P746 ' 
Drexel Ave. at 56th St., Chicago 37, Ill. 
Send me FREE information co"ering special training in 
subjects checked below. No obligation on my part. 
0 Plastics 0 Cost Accounting for Mfr. 
0 Electrical Enrineerinr 8 Automotive Enrineerinr 
0 Draftinr and Desip Architecture II Buildlnr 

for Men and Women 0 Shlpbulldlnr 
0 Diesel Enrineerinr 8 Busine81 Manarement 
0 Mechanical En{!neerinr Hlrh School Coune 
0 AYiatlon 0 Radio 0 Railway Tralnlnr 

Name .•.............•.•.............•......•.••.•....•.•......•.. ····••········•·•••····•• 

A ddreaa ..............................•.....•..........•..........•..........•.•....• 

-

Famous Speedwrltlng system, no signs o•· symbols . 
Eal<y to learn ; easy to write and transcribe . F ast 

preparation fm· a Joh. !';urprlsingly low cost. 100.000 t aught by m all. 
, t;sed In leading offices and Cl vll Service. Write for free booklet • ... 

Complete Course 
Only $7.50 

EASY ••• PLEASANT WORKI 
Let CHAS. H. KUHN, with 25 years actual expe
rience in drawing a doily newspaper cartoon, 
teach you how to create, draw and sell your work. 
52 complete lessons-one sent each week. Pro
fessional criticism on everyle11on. Write today. 

After .Jan. 1j 1945 the price of this course 
wl I advance to $15.00 

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

Gain Power of ind 
Study Ontology At Home 
OntolOJrY is a clear exposition of Christian Psychology. A 
simple mterpretation of Practical Metaphysics. Explanatory 82-page 
book will be sent without obligation. Includes such subjects as 
Cosmic Rhythm, The Seventh Sense, Mental Healing, Prayer That 
Works, etc. Astounding revelations. Send for your Free book today. 
Alexander Keene Box D-1, Sedalia, Mo. 

LIKE TO RELIEVE 
INCONVINIENCE 

AND PAIN? 
* 

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

B 
Money Back Guarantee 

Send for Free Book, Dept. PS 

BREATHEASY DISTRIBUTORS, INC. 
65 Cedar St., Seattle 1, Washington 

*CAUTION: Read Literature Thoroughly 
and Use This or Any Similar Product 
Only As Directed. 

• 
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DAVID KAHN Inc., North lergen,N.J. 

FIT ANY MECHANICAL PENCIL 

11 0-VOLTS AC 
from DIRECT CURRENT 

witb KA TO KONVERTERS.. Furnish stand· 
ard llO·v. AC from 32. 110. or 220-v. 
DC. Good deliveries on sizes 350 
through 2500 watta on priority orders. 
Good deliveries on 5 . 7 1/~. 15 &: 25 
KW AC generators . Mfgr s ot motor 
generators , frequency change r s and 
high frequency generators. 

KATO ENGINEERING CO., 
117 Elm St., MANKATO, MINN. USA 

RA D I 0 ENGINEERING, Broadcasting, Serv
icing, Electronics, Aviation. Marine 
& Police Radio taught thoroughly. 
48 weeks' Engineering course equiv

alent to 3 years' college radio work. All expenses low. Co
educational. Catalo~~: upon request. 
Valparaiso Technical Institute. Dept. 503 Valpaniso, Ind. 

ays 
for 

OSPIT L ILLS 
ole Family 

Costs 3c a Day for Adults 
Only 11hc a Day for Children 

It'shere! TbenewFamilyHospitalandSurgicalExpensePolicy 
you need and want! One policy insures whole family-mother, 
father, children, anyone from 3 months to 66 years. No med· 
ical examination. Pays up to $510.00 hospital and surgical bills 
for EACH and EVERY person insured. Pays up to $100.00 
doctor's fees for operations. Pays up to $60.00 for operating 
room, medicines,ambulance,etc. Covers sicknesses, accidents, 
operations, childbirth, female disorders, and many other disa
bilities not covered by other policies. You select your own doctor 
and hospital. This fulJ-coverage Family Hospital and Surgical 
Policy issued DIRECT to you at special family rates by big 
strong company with over $3,000,000.00 in assets. Investigatef 
SEND NO MONEY. but m ail the coupon below quick for full 
details- sent FREE. No agent will call on you. Act today! 

~~~~;~"uNc£~~------, 
I 4536 Sterllnc Bldg., Chlcaco 11, 111. ( 

I Send me- your FREE INSPECTION Offer of LOW-COST 1 
FamD:v HoapiuJization Plan. 

I I I NAME., ____________________________________ , I 

I JUDD~ ------------ I 
I ~TY----------------------------STATE.------------- I 
~--------------- ..... -~ 

If Hearing Were Visual 
Here's What an Ordinary Hearing 

Aid Would Give You 

Here's What the New Super 
TELEX Will Give You 

Clear, undistorted hearing, every tone, every 
nuance perfect in reception ••• noiseless, effort· 
less hearing ••• far or near ••• the new super 
Telex gives you all this! Telex ability to repro· 
duce sound exactly, naturally, will astonish you. 
There's only one way you can fully know how 
tru.e our claims are, and that is by a free demon· 
stration and scientific fitting, without obligation; 

Hearing Centers from Coast to Coast 
Consult Your Telephone Book 

FREEl Telex Hearing Report and Speech Understanding Test 
-- thorough, helpful - whether you own a hearing aid or 
not. Increase your speech understanding. Mail coupon today. 

TELEX PRODUCTS COMPANY 
51 Telex Park • Minneapolis, Minn. 

Nom•-----------------------------------------------
Acldress __ .... ___ __________________ .. __ ____ ___ - .. ........... . .. 

City ____ . _______ . _____ • _____ • _. _State ______ ____ • ____ _ 
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LANGUAGE IS POWER 
The Coal Heater That 

! Is Amazing America! 

Home -Study 

• •• Forge ahead, win special assign. 
ments, promotion, in global war and In 
peace time opportuniti es through ability 
to speak a foreign language, 

MASTER A NEW LANGUAGE 

quickly, easily, correctly 
.by 

LINGUAPHONE 
The world-famous Linguaphone Conver. 
sational Method brings voices uf native 
teachers INTO YOUR OWN HOME. 
You learn the new language by LIS· 
TENING. It's amazingly simple ; thou. 
sands have succeeded, 

Languages 

I 

SPANISH 
PORTUGUESE 

Courses in 29 
RUSSIAN 
CHINESE 

JAPANESE 
NORWEGIAN 

Model 520-

and 23 other languages 
Send for FREE Book 

LINGUAPHONE INSTITUTE 
58 A RCA Building, New York 20, N. Y. 

U.S. Pn t. NOS.!!!! 55 
"\u . lellltliK. S a ntt· 

and 12747 J .nndC'an.f>nt. 
. lntt . s. naul L';an. P;tt. Otf. 

:\lost lnt~rrstlng l'l e~t rlca l 3ppuratus r\•e r oJIS· 
•·overed. !llakc your uwn 1 't•l.·i>hnrli"·Amplllit•r .IJ•· · 

tN·tiJ>hOnl' . Transmit your voice or nm:dt' t•• d l~Laul rvurrl$, Pt.·rforw 
hundreds or fasci nating rxprrimrnts. Su lin)· It '"'"' I.J,. •·on~t·alt•tl In 
dozens or places. Srnd Sl now for button anti ft•·•' G,tltlll """' lnstrut"llun 
hooklet wlt:t f.O illustrated expcrinl<'nt~. SP~:t ' IAI. OF'F~:H ti hutlun• 
and IJookh•ts ••·nt post-paid for $fi. 

ONLY HEATER of its kind 
in the worhl ! ... the heat· 

er with remarkable patemed interior 
construction principles that have 
brought new,modern heating comfort 
to hundreds of thousands of users. 

Orand new all purposl" wrench op~ns fn1it Jtl.1'~. hutth·s, .:-Ot·n.·w t•a J•S nrttl 
nuts ''.a" to :1'' dtam€'tcr S('nt post-pc.ltl fur !'tfl • ···rat :~.. \\' rit•• hu\\ a., 
BUCK MFG. COMPANY Lisle, Illinois 

Be Sure to Get the Genuine! Look for the 
name, spd led W·A·R·M M-O·R-N·I·N-G . . . the 
original and genuine! Semi·auwmatic, magazine feed. 
Holds 100 lbs. (;Oal. Burns any kind of coal, coke o r 
briquets. You need start a fire but once a year . Requires 
less attention than most furnaces. Heat's all day and all 
night, without refueling. Equipped with au tomatic draft 
control. 

Com
plete 

Learn to send and rrrPiv~ Htullo Cot!~ w ith l(r~a t er SIJ~ed. 
~top nervous trnslon. Havr ronfidPnrP. Bt• prof\rlent. 
Same system us••d hy radlut•l rll"raph Sl>t·dBIIst•. Thou
sands of operators ncctl,•cl. Hugh nanw ft>r FHEE lot)C)k. 

SEE YOUR DEALER TODAY - Have him demon· 
Strate all the: remarkable features of \'(/ARM MORNING. 

CANDLER SYSTEM CO. Locke Stove Co., 114 W. 11th, Kansas City 6, Mo. 
6·L, Box 928 D E"nvt!r 1 

ENGINES IN STOCK 
The G. H. Q. miniatme gasolin t· ~:ngine that rea lly opemtt:·s is ~till a\·ai lable. 0\·er 100.000 
sold to date. 1/ 5 H. P . Compll"'k with t1 ywheel and propeller, fuel , 15 accessories and full 
ins tructions. Fully hPn<:h t e!4t f'd and rf'ady to run. P u W t" l ' for all models. $20 complete. 
Send only $1.00-Shipped Coll t-<"t C.O.D. same day. Send 25c for illusti'Uted Catalog of hun
dreds of hobby it.f'm~ and ai rplanf' idP.ntifiration chart. 

GHQ MOTORS, Dept. SV104, P. 0. Box 203, Madison Sq. Sta., New York 10, N.Y. 

With Drake's New Manual 
1. Right o n' the JH't'Ss. D rakt''S new R efrigeration Sen·lcc 

)Iauual c·au be Jm·uJuaiJit' t u you. Tmprol"e your job . . . 
E'atn ttllltl! !IIUII~Y. t'ol-fi"B t>ntin.• fie ld or househultl IUHI 
small t·unant t'rl"lal r~f ri gl'ration: Installation. tt'stlrll(, 
trouhle shuuling , t"t'l>air , t t'l> lllt"t'lll t'll ls, n •frl g t'ration fo r 
air I·Omlilluat ing anti other suhj t'NS. 300 J>BI:E'R und 138 
illustr;.litllaK allll tliul{ratn~ ... lnllten I•Y authorllii·R In 
easily u rull' rgruutl tt·•·mK. Only $2.00 . . • use t•oupon 
for your t·UJIY tolluy. 

OTHER IMPORTANT DRAKE BOOKS 
:.! • Practical Electricity and House Wlrtnc 

ltltl IHllt""· :.!Citl ll lus tr:.tlon:~ .•...•.. $1.50 
3. Carpentry Craft Problems 

:10:! pagt!s. 7 :;-1 Illus tra tions ... ..... $2.00 
-l. Plumbing Installation and Repair 

:.!-18 ll:ll("t's. 151-l lllusto·atlons . •. • . • • . $1.50 
:! . C~clopedia of Radio and Electronics 

I .000 ll:lll"l'~. I. 17fl lllustl'atlon s 
I :10 tahi~C'S. 150 I~Taphs .. •. ••. , .• , • $5,00 

Dr1k1 IHks 1r1 Sll. ll All Lu.r11 BNbteres 

USE THIS COUPON FOR YOUR ORDER -----------------------------------· Fred' k .J. Drak e & Co. 
I 

MONEY BACK I 
GUARANTEE I 

600 W. Van Burl'n StriC't!t , D (>pt. P.S. 10, Chicago 7, Ill. 
Send miC' postpaid th(' Drak~C' book s I 'Vl' ehE"('k E'cl. R IC'miUaHt:•' 
enclosed. r unolt·r~tand that If tlw h ooks ar<> not entlr~C'Il' 
satisfactory, I m a~ J"•' ttoo·u u .. •m within 5 llays anct my 
moniC'y will lot• •·•·ftii!Oh·ct. 

Xa tnt" ...................... ... .. .. ........... ..... ..... ... ... ........................ . 

Adllrts~ ....... ...... .... ......... .......... ......... ................................ . 

FRED'K .J. DRAKE & C0.
1 600 w. Van Buren Street 

Chicago 7, Illinois 

1 2 3 4 5 ('it)' ath.l ~talt' .. .... .. ... ..... .... .. .... .. ....... ......... .. ......... ........... ~ 

0 l'lu·c ·k hHr if yroll 11'3111 ullt FRF.F. lllu~raalt·ol c · :o l tllu~ . 
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WE 
SHOW YOU HOW 
Here a1·o six plans that w111 enable 
you to sare n10ney on your own weld· 
lng and to make moucy ou outside 
Johs. On top of that, a knowlt-<.lgc or 
welding is a \'aluable asset allYII'hcrc. 
Plan 8: Arc Welder from old auto 

generator. Single or dual 
hook up. Output i:J to :!UU 
lllll)lS. 

Plan 29: Portable transformer Al'l' 
Wcldt•r for use on 110 or 
220 A.C. Output !IU to l:!:J 
amps. 

Plan 50: Transformer .Ar(' Weldl'r 
for usc on 110 or :.!:lO A. 1 •. 
Has 16 dlft'erent heats. 
i5-l:!:i anl!lt•re;. Xu rewilul 
tng necessary. Uses t·olls 
taken from old auto geu
t·ratur. 

Plan 30: Spot \\' t- hh•r c·a)lal.>le uf 
welding UIJ to ~" for 
operation~ uu llU .\.(' , 

Plan 32: Spot Wt-ltlcr fnr hlul<lliu~ 
Iicht sheet metals. 0J>t'l'· 
ates on car batterY. Simplt• 
to hulld. 

Plan 46: Carhun t-h•<·trotl..- IH•lder fM 
light welding, brazing and 
soldering. Operates on tar 
battery. 

PLANS SIMPLE-
No EXPERIENCE NEEDED 

All details clearly shown and de
scribed; no hard work or pre\'lous ex
perience required for a perfect job. 
Our valuable ('atalol<' of 1,000 Riel' · 
trlcal Supply Bargains will be sent 
FRF.E with plans . 

Send only 98c for complete set of 
6 Plans and get started on a fasclnat· 
Jog and mune)'·maklng projc~t. 

Total value of 
plans, If pur· 
chased sepa
rately , 

$1.85 

2323 leJay Building 
MINNEAPOLIS 8, MINN. 

NEW 2-ln-1 readlnr eoursel Now :you ean learn the 
1peedy, llmplllled 171tem of ealculatlon used by 
dratt.men, enelneer•. accountant•. • •maater mlnda'' 
OD the stare. Lt'am eu:y wa:y to multiply 4 llrures 
b:y 4 llpres without n.ln&' old-fashlont'd multlpll
eatlon: add loq eolamn• of llpre• thll llchtnln&' 
lbort-eut method. warn horlepower. allde rule, 
micrometer, loprlth..,., wood measure. puulu, 
etc., ete . Larce Uluatrated volume complete with 
aDIWere. Onl7 $1.00 postpaid. Satllfaetlon or re

fund . Amaze friends with your magle-llke 
mental powf"r•. 
Complete details .. mail coupon TODAY! ---------------. I 

IIRIII ca., IZ1 I. Walllsll Ga,t. IKD1, Cllln11 4, ··1 
PI- aendfreedetall•aboat ''Short-CutM•thematles I Uld Praetleal Mechanlct Simplified." No obllptlon. l 

INam•------ --- -- ---- ------- ------1 
. AddrNS- ------ ----- --- ----------- 1 

{PI&.....__ ..... 

: X o' + V /o 

IRRnl=d~-·w:.· 

SUSPECT 
OFBAC CHES 

This Old Treatment Often 
Brings Happy Relief 

Many sufferers r elieve nagging backache quickly, once 
they discover that the real cause of their trouble may 
be tired kidneys. 

The kidneys are Nature's chief way of taking the ex
cess acids and waste out of the blood. They help most 
people pass about 3 pints a day. 

When disorder of kidney function permits poisonous 
matter to remain in your blood, it may cause nagging 
backache, rheumatic pains, leg pains, loss of pep and 
energy, getting up nights, swelling, puffiness under the 
eyes, headaches and dizziness. 

Don't wait! Ask your druggist for Doan's Pills, used 
successfully by millions for over 40 years. They give hap
PY relief and will help the 15 miles of kidney tubes flush 
out poisonous waste from your blood. Get Doan's Pilla. 

···-···-···-···-···-···-···-···-RADIO: FEDERAL EXAMINATION PREPARATION 
:Many Airline and Broadcast station positions now open to holders ot 
FEDERAL RESTRICTED RADIOTELEPHONE OPERATOR PERMITS. 
ETI ' S SIMPLIFIED PREPARATION MANUAL enables persons with no 
technical knowledge or prt>vlous experience In radio to quickly p re
pare themselves to pass this examinatio n. I nvaluable to those en
t(••·lng mllltlll'~· S<:'rvlr.e or In civilian life who d<-slr<' DOCUMENTARY 
EVIDENCE OF QUALIFICATION IN RADIO. Send o nly $1.00 today. 
f<>r tlol" SIMPLIFIED PREPARATION MANUAL, prt>pald. ETI'S A TO 
Z SELF INSTRUCTION CODE MANUAL: For lt>arnlng Radio C'ode at 
h nm.,, wltb pictorial diagrams of ea~:~lly constructed, ln<'><Jl<.>nsl\'c 
J>l adlrc outfit!>. only !\Oc. prepahl. order today. 

ETI PUBLISHING CO •• BOX 712. PITTSBURGH, PA. ···-···- ···-···- ···-···- ···-···-
LIQUID MARBLE lt!a~e beautiful ar-

tlflcial Ma r ble 
slabs. Pour from 

liquid state. Glazed or un-glazed. Mottled, veined, snow
white, or multi-colored. Unsurpassed on kitchen or b athroom 
walls. Easy to make and install. PLASTIC FLOORING. 
Any color. Lifetime wear, Dustproof, Soundproo~. Vermin
proof. Resilient to the tread. Lay out solid or m p attern 
design. FLEXIBLE MOLDS for plaster casting. Make 
your own molds for f E.'w cents each. $1.00 in raw materials 
will make up to $25.00 of finished goods. We furnish 
names of buyers. Write now for free informa tion. 
COMPO-TEX, BOX 786-G, ST. LOUIS ( 1 ), MO. 

1953: A NEW WORLD 
Four Freedoms Promised by the World's Great 

To whom? For what purpose? How accomplished? These are the 
Four Freedoms: Freedom from Ignorance. Freedom from Oppres
sion, Freedom from Poverty, and Freedom from Pain. Would YOU 
really like to be free of this suffering? Others have. YOU CAN. 
Read LEMURIA THE INCOMPARABLE. 60 pages of answers 
with unusual information on how you can prepare yourself by 
1953 to survive the coming Armageddon. You need this message. 
Send one dime today. No obligation. Write Dept. Q . 

LEMURIAN FELLOWSHIP 
118 N. Larchmont Blvd., Los Angeles 4, California 

This paper is not yours to waste. 
It is needed for essential war 

purposes. 

This Horseshoe 
Ring, Handmade, 
Hand ·engraved, 
inlaid with simu
lated pearl, is a 
KNOCKOUT! 
Shoe and shank of 
everlasting Monel 
Metal is 

GUARANTEED 20 YEARS 
Supply is limited ••• rush your order! SEND NO 
MONEY. Pay Postman only $3.85, plus excise tax 
and postage. Return for refund in five days if not 
delighted. State size. Address: 
AMERICAN JEWELRY CO., Dept. 332-H 

Wheeling,' w; Va • 
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HOUSEWIVES, .WARWORKERS, SPORTSMEN ••• 

S NEEDS HEATABS 
You've lon ged f or them • . hoped for them .. and 
n ow you can GET them! Speaker HEATABS with 
either of the "pocket stO\·es" shown here, F RY. 
HEAT or BOIL foodA and liquids, indoors or out-
doors. Heatab ' 'Compact OOokit," when closed, 
reAembles cigarette case or lady's compaC't. 
CarrY it in your pocket, punse or car a love compartment. 

NO SMIOIC.E 
NO SOOT 
NO ASH 

Polaon FUM 

J 
HEAT/ 

Just the t hing for picnics. campfires, huntin_g and fish
Ing tripe. Many uaea at home. factory or omce • . • for 
doctora'unuraes, ecouta •.• for emera-ency hea t and 
fight. eed exteneively by our a r med foreea. 
Send the "FIELD STOVE" or Deluxe " COMPACT 
COOKlT" and HEATABS to Jour frlenda or rela
tives in Service • . . Help them have tht!ir meala 
bot. juet m ... mother ueed to! 
FIELD STOVE and HEATABS. $1.00 ••. Delu.xe 
COMPACT COOK IT & HEATABS, $2.00, Postpaid. 

J. W. SPEAKER CORPORAnON 
3057 ~. Well St .. Dept. PS, !llllwaukcc 12, Wis. 

Industry is clamoring for 
more draftsmen for the 

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

guns. t anka. bridges. a ll star t on the draft
In« board, 10 it's no wonder that every good draftsman 
has a ftne Job. Yes. more draftsmen are needed NOW. 'nle 
pay is rood and the OPPOrtunities for advancement rreat. 

Learn at Home in Spare Time 
Ber tn n ow to turn spare h oura int o money. Be a draftsmao. 
the connectlnl link bet ween a mechanic and an enllneer. 
EnJOY the wonderful opportunities for promotion that exist 
now. No eltJ)erience or art istic t alent 18 needed. You don't 
h ave to leave your present job whUe learning. Use spare ttme. --------------------AmeriCill Scltool, Dept DD746, Drexel Ave. at 58ttl Street, Chlc111 37, Ill. 

Gentlemen: Send me FREE information covering IJ)ed al train
ing in aubjecta checked below. No obligation on my part. 
0 Dra ftlnc and Deairn Electrical Enl'ineertnc 

for men and women Dietel Ena-lneertnc 

§Cos t Accountlnc for Mfc. Bleb School Courae 
Architecture and Ballcllnc Plastics 
Automotl'fe Endneerlnc Mechanical Endneertnc 

8 Business Manacement Aviation 0 BacUo 
Railwa y Tralnlnc 0 Shlpbulldlnc 

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

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

''I'll show YOU 
how to make yourself 

COMMANDO· TOUGH 

••• OR IT WON'T COST YOU A CENT!" 
saysQ 4}.. 

WORLD'S GREATEST BODY BUILDER 
Let me prove to YOU that you can put inches of dynamic muscles 
on your arms! Add inches to ~·our chest! Broaden your shoulders 
and power-pack the rest of your body. I can do for you what I've 
done for thousands the world over. including many oftlcers and 
men now in the U.S. and British Armed Forces! 

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

I 'll help you learn the • · i'rogrtlss lve 
Power .Method'' through which I re· 
built myself f rom a physical wreck 
to the holder of more strength rcc· 
ords than any other living athh•tc 
or teacher! No matter how sklnn~· 
or flabby you are. you can l earn 
m:v methods right lny,m· own hornl'. 
Through my p ro,·ed secrets I .show 
you how to de•·elor your pow<•r. 
Inside and out. untl YOU ar e Cull~· 
satisfied that you are the man you 
want to be. "The Jowett Syst,·m." 
!-OAY~ R . F. Kelly . Ph~·s lc:tl Oil.f'f'hw 
of the YMCA . Atlantic City. " Is the 
greatest In the world!" 

PROVE TO YOURSELF 
IN ONE NIGHTI 

Send onl y 2:1c for teat Course. 
• ' Molding a Mighty Arm. • • Read It 
th" evening It arrives- learn from 
f'XPl'rlenr€' the thrlli you can gin• 
,.·our mu~ch~~ ! 

SEND FOR THESE FIVE FAMOUS 
COURSES IN BOOK FORM 

ONLY 25c EACH 
or ALL 5 for $1.00 

If you want a physh)ue that will 
Inspire respect from men. and 
admiration f rom women . • • ACT 
LIKF. A HF.·:MAN I D€'rlde at onct'l 
The famous book. "Nerves of 
Steel -·· Muscles J, lk€' I ron" will 
be lncluriNI FRF.F.I Pric-<-leRs f or 
the strt'ngth fan! Full of photnll 
ot marve lous power·b odle d men 
who will ~<how you what Jowett 
has <lone for thl'm and how he 
can do th<' samr for you. RE'ac-b 
out ..• Grasp this Special Otrer 
today! 
J ow ett I n stltute of Phys ical 

Culture 
2 3 0 Fifth Ave nue 
Dept. 3610 
Ne w York 1, N . Y. 

Jowe tt I nst ltute o f Physical Culture 
230 Fifth Ave nue , De pt. 3610, New York 1, N, Y. 
Georg<' F .. Jowl'tt: Your proposition looks good to me. Sen d 
by retu rn mall, p repaid, the courses checked below. f o r 
which I enclose ( l. Include FRF.E bonk o r PHOTOS. 

S11r1e F. 0 All 5 courses f o r ... • $1 0 Molding Mighty Legs 25e ....... 
Chm,ien el 0 Molding a Mighty Arm 25c 0 Molding a Mighty Grip 25e 

Clla•piena 0 Moldlngal\tlghtyBack 25c 0 MoldlngaMightyCheat25e 

'J Send all 5 c.o.D. ($ 1 p lus postage.) No order s l eas 
than $1 srnt C.O.D. 

!Sr~~ .............................................. ................................................... ~frt! ............ .. 
1 Print name) 

ADDR.ESS ..................................................................................................... -
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SPECIAL 
I GET 

: ACQUAINTED 
t OFFER 

' I 
I 
I 

1 Here' s just th e calculator every radio man has I I b een looking for . Easy to use, it tells you quickly 1 
1 tube characteristics that enable you to substitute 

I 
available tubes for those hard to get. Send for yours I 
t oday. Address Dept. S-10. Postpaid, only 25c. 1 

I IREEI Giant Radio Reference Map I 
I Here's a gift from Wholesale Radio Laboratories, I 
I that you'll want. Size 3¥.! by 4% ft. Map has time I 

charts, station list, amateur zones, networks, world 
1 short wave, etc. Yours free. Send 15c to h elp with 1 

mailing and packing. Dept. S-10. 
I HARD-TO-GET RADIO PARTS I 
I You'll be surprised at the many hard-to-get parts I 
1 we' ve been able to obtaip. for you radio men. They' re 1 

yours as long as they last. Send today for our latest I flyer . It's full of merchandise you 've been t rying t o I 
I get. Stocks won't last long, so send today. I 
t HAI.LICRAITERS I 
I We have always been a big distributor of Ham-

crafter equipment. We'll buy used H allicrafter r igs, I 
I highest p r ices. Other sets, parts too. Writ e. We'll 1 

auote t op prices for your used equipment. 

THOUSAND S o f MEN 
N O W 

Appear 
SLIMMER 

Feel 
BETTER 

Look 
YOUNGER 

with Commander 
Now you can get sensational results-at 
on.ce-with the new Commande r Supporte r, 
Stay slenderized with this amazing free· 
action , ever comfortable, clastic woven 
garment! Once you try It, you'll never be 
without the Commander! 

" THE INTERLOCKING HANDS" 
The S e nsational NEW PRINCIPLE 

Of Abdominal Support 
Clasp your bands over the abdomen, as In 
the picture-then raise and press gently 
against It-and notice how much better you 
reel! Sturdy porous fabric Is BUILT-I N 
with the special stretch weave of the 
Commander for E..XTRA DOUBLE SUP
PORT across the abdomen. Instantly the 
Commander flattens your 'corwrlftlon'
BRACES YOUR BACK-I mproves your ap
pearance-Your clothes fit smartly-You 
look better, too. No binding, no riding, 
no sagging! Send for this famous all
purpose supporter belt today! 

TRY IT TEN DAYS 
At Our Expense 

Do this today! Send 
the coupon-wear a 
Commander for TEN 
DAYS AT OUR EX
PENSE-and if you do 
not get all the results 
you expect, return it 
and YOUR MONEY 
WILL BE REFUND
ED promptly. 

$29! 
10 DAY FREE TRIAL COUPON-MAIL TODAY 

I Wa r d Gre en Compa ny, Dept. B 9110 I 
I 342 Ma d ison Ave ., New York 17, N. Y. I 

Send me The "Commander" for Free Trial, I will pay postman $2.98 

I plus postag.,, (Sizes 28 to 47 . ) If not satisfied after wearing 10 days 1 
1 may return it for a prompt refund, (Sizes 48 to 60 S3.98,) 

I My waist !.:Ieasure ..•.•.•...••••.••• •• ••••. • My Height • •••• • •• • • • • • •• • I 
I NAME •. : .•••••••••••••••••••••• • ••• • •• •• •• • • • •••• • • • • •• •••• •• ••••••••• . I 
I ADDRI...SS • ••••••••••• 0 ••• 0 • 0 • 0 •••••••••••••••• • • 0 •••• • • •• • • •• • •••• • • •• 0 I 
L- lre pay posta!Je if $2 .98 is included J --------------------

Buy War Savings Bonds and Stamps regularly. 

• 1 to 9 H.P. Circula rs on req uest. War 
limits production-We supply repair s for all 
SHAW Tractors sold in our 40 years in 
business. . 

BUILD YOUR OWN RIDING 
TRACTOR-"WAR HORSE" 
using old auto parts, powered by 2 H .P. 
or larger air-cooled engine ; or walking 
type Garden Tractor 1h to 3 H . P. or 
convert truck or auto into F arm Trac
tor. Each with steel or r ubber tires; 
will plow, cultivate. Plans for 
building, in few hours, any one of 
above, postpaid for $1.00 (state 
which wanted) or all 3 for $2.00. 
Money Back Guarantee! 
SHAW MFG. CO., S710 FRONT ST. 

Ga lesburg, Kans as 
668PS North 4th St., Columbus , Ohio 

SPECIAL CHRISTMAS OFFER 
( 2 books for the price of one) 

Learn Celestial Navigation at home or, If you 
are In Aviation, "brush up" on- half-forgot
ten skills. Used at Hayden Planetarium. 
INTRODUCTIONTOCE LESTIALNAVIGATION 
STEREOPIX FOR CELESTIAL NAVIGATION 
(printed in color with three-dimensional Illus
trations with viewill&' .lrlassea) 

Descriptive fol- $1 00 post· 
der on request. • paid 

ADDISON-WESLEY PRESS INC. 
Ke nda ll Sq. B Cambridge 42, Mass. 

learn to Service and Repair 

ELECTRICAL APPLIANCES 
Open your own electrical appliance service shop . Complete Illustrated 
course covering house wiring, motor repairs . house appliance repair. 
FREE BOOKLET APPLIANCE SERVICE, 4701 W, Plco, Dept AP-10 
Los Angeles, 6. 

STOP RADIO STATIC 
The ALL WAVE radio filter is guaranteed to 
help you get perfect radio r eception. E liminates 
all hums, clicks , crackles, e tc., caused by elec
tric razors, vacuum cleaners, motors and other 
electrica l a ppliances. The ALL WAVE is a 
scientific a nd com pact r adio filter that can be 
used on any m ake electric radio. To connect , just put your 
r adio plug t h ru the ALL WAVE's slotted opening and 
int o any wall outlet. 15 DAY FREE TRIAL. Sent C.O.D. 
for $1.50 p lus postage. Cash orders sent postpaid. Rush 
order-supply limited. Vogue Ellmlnator Co. , 7'759 S. 
Halsted, Dept. AW610, Chicago, m. 

RE·SOLE 
YOUR 

Easy-at home. Spread on So-Lo. It wears like leatfler. Fot 
~..., all footwear, children's and grownups'. Also mends tires, 

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

MEND THE HOLE for 
SPREADS on like butter. Dries tough 
overnight. Flexible. Non-skid. Waler· 
proof. Won't come oll- guaranleed. 

~~~~~~~·~o-Lo AT ANY NAIDWAII ii AND IOc STOll 

TAPE WORMS 
ROUND WORMS 

(Ascarids) 

HOOK WORMS 
WHIP WORMS 

•• • you can free your dos of all these worms 

Wffh 
COMBINATION 

TREATMENT 

PULVE 
WORM CAPSULES 

Used by lalliq bnaders. At lllllial pat. dllll. department stDras, 50c 
1 pacbp (doable size, 75c). Packed twa ways: for puppies, for dop. 
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100 000 Post-War JOBS ABROAD 

so. ~h\EI\C~ 
C~\t&~ • \NO\~ 
,uss\~ - BUtth\~ 
l~p~t& _ t~.Alft.. '{ ~ 

p~\\.\Pp\t&ES 
~usltt~ll~ 

How, When and Where to Apply 
Avoid unemployment ••• go 
abroad for your Post-War iob. U. S. 
participation 1n world reconstruc
tion and trade demands thousands 
of American-trained Mechanics, 
Salesmen, Engineers. Technicians. 
Foremen. Laborers and Business Rep
resentatives ••• every trade needed. 
Use this concise. analitical forecast 
of your overseas opportunities. 

HOW TO LINE UP TODAY FOR YOUR POST-WAR JOB ABROAD 
Compiled from Business, Professional and <klvernment sources, th.ill 
Re110rt gives e"ferything necessary for your Immediate application ••• 
llllta over 200 Big U. S. ftrms with foreign Interests-gives job infor
mation-salary brackets-eontract tivs-avvllcatlon letters and pro
cedure-passvort. Information-climatic conditions, etc. Also Includes 
a brief analysis of principal opportunities in Six Major Flelds-Qll, 
Rubber, Mining, Transportation, Manuta.cturlng, Export-Import. 
APPLY FOR YOUR OVERSEAS JOB NOW 
with the aid of this Revort. Write name and 
address on slip of paper and enclose $1.00 
(cash, check, or money-order) or order C.O.D., 
plus postage. Return in 7 days for retUud if 
not satisfied. 

PACIFIC INDUSTRIAL RESEARCH BUREAU 
202 Studio Building, Portland 5, Oregon 

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

ACT TODAY 
15 . 000-wor~ 

c upyrlghtrd R• 
port- lnclud.
IAtut availabl• 
da t a. $1.00 

MONITOR SLIDE RULE 6" Dia. 

[ 
Made ln white VlnYiite. Same scales as Mascot Slide] 
Rule. Complete with instructions. Without case, $2.95, 

Leatherette case 75c additional. 
TAVELLA SALES CO., 21-N Weat Bro•dw•y, New York 7, N.Y. 

Write for my Free Book. "Bow to Become 
an Expert Penman," which ahowa what oth
ers have accompllahed by taklnr; my Coune. 

. Enclose lOC ror one of my Favorite Pen 
Pointe and your name with a beautiful flour
ished bird written on a card. Write today. 
T. M. TEVIS, Box 25R, Chillicothe, Mo. 

PLASTICS * * DESIGN 
ENGINEERING 

Wartime applications have proved the P<'acetlme possibilities of 
PL.ASTICS. Get ready now for this big po,.twar opportunity. Pre pare 
y ourself tor a highly paid pos ition In Plas tics Indus trial Engineering. 
Complete home training cours e n ow :wnlla hie . Sen<! name an <I s tate age. 
OHIO INSTITUTE OF TECHNOLOGY, Box P-186, Qr-nvllle, Ohio 

·---·· .-.. --·::::-- ... --·-··-·- ·--··--··------·--·-- __ ..... _ ----- __ .... -·-----=:---··-- ----::.:::=---·---- --- ------------.::-:::..--·--· ----·--------• Tot Franklin Watts, Inc. 
1 aas MadiHft Ave. 

N- York 17, N, Y, Name 

Draftsmen • wanted - by 
Industry, archttec:t., Indus· 
trial dealarnera. This bOOk 
trains :you to qualify. 21 
simple atep·by·step exer
cises. ~6 fUJI pa~rea of 
llhi&tNtions showing how 
to · do it. Thorouch know I• 
edce of mechanical draw• 
lng helps you In any engi
neering career. No experi
ence or teacher necessary. 
Book Is complete, eacpert, 
easy course. Your dollar 
"back If you are diasatlafted, 1 

• ••• 0 •• 0 ••••••••••••••••• 

I I Send me Mechanical I Dr-ing self-Taught. I Addreaa ••• • • ••••••••••••••••• 1 encloae • 1 • 0 0 (dollar I bill, ~bec:ll. or M.Q.). cu~. Zone, State • • ••• • ••• .•.•• PSI I 
JOUR MONEY-BACK IF BOOK RETURNED IN 5 DAY~ ---------------------

I 

i Greater PleiUiure lrolll . 
Yo•r Bobbies lfJitla 
Knives tllat Bespontl to 

Your Touclt ••• X-ACTO 

l!l_, RD. 83 X-ACTO 

4elun G)) metal ladle 
c:hut. The fi11u1 {Q 

ltnlle setll complete 
with :J aolid alamlmlm 
budlet and l2 ~,. 
c:bcmgeCJ)jle blacftL ll\ 
hcmc!:p woodtu cheat. 
l>ric:e $UO ~!lUll~ 
Olhu kl:llVft cmd uta 
from SOc to 13.50. 

- _.....__ __ _...,... 

Men at work with X-ACTO 
knives know the joy of 
using finest s urgical steel 
blades that are always 
sharp- that always make 
precision cuts with ease. 
No matter w hat the carv
ing or cutting job , be it a 
frisket, a model airplane, 
or a p iece of 16 ply card
boar d, get to know th e 
satisfa ction of usin q 
X-ACTO for with a twist 

o f the wrist y ou in
ser t a n ew bla de. 
Result? A kn ife that 
is factory-fresh! 
For greater pleasure 
in y our w ork or arts 
and crafts, get a n 
X-ACTO Knife Chest. 

W'rt ... f'o• D ,., ............ . 
"Row t o h lld Soll<f 

5c:ola Mode.l Worplo••'" 
- IO ctofl 

0. om or Hdh ••II Model De•l•tt, Horrlwcra aool lie/It• 
Sforet ar • rder fll r• d frottt 

I·ACTO CRESCENt PRODUCTS CO. 
«O Ia» r ib Awe. New York U , II. 'f'. ... 

• + ae 
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Across the roof-top of the world the champions 
of international air fleets will race for the su
premacy of the skies. As great ocean liners 
contended with each other on the hig h seas 
for freight and _passenger p reference , so will 
the de luxe air liners of America vie with those 
of Europe for the traffic of the stratosphere. 

Rivalry in size and speed, and in the visible 
aspects of compariso n , may be close. Fac
tors of service and comfort may be universally 
applied. But for their unseen, glamo ro us en
gine rooms, versatile units o f Hycon h ydraulic 
systems are now ready to do a score of jobs 
which mean greater efficiency, reliability, and 
economy in time and personnel. 

This booster force of hydraulic power has 
many potential applications in aerial trans
portation. Already standard equipment on the 
Lockheed P-38 and the Douglas C-54, it has 
variable vo lume of pressure up to 3000 pounds 
per square inch. Specify HYCON Pumps and 
Valves, or complete Assembly U nits for the 
hydraulic jo bs in the coming Titans of the 
Air. Write for full information. 

Let's All Bock the Attock-Buy More Wa r Bonds 

• I 

TITANS or THB SKIBS 
~ 9~--uy~ ~ ?Uu-

The compact h igh-pressure H ycon " Stratopower" pump, fur
nishing variable volume at pressures up to 3000 pounds per square 
inch-when no longer restricted by wartime needs- will do a 
great many hydraulic jobs better. 

Out of the incredible demands of the war will come miracles 
of technological improvement to help rebuild a shattered world . 
More goods must be produced faster and cheaper. New ma
chines will be created and old machines modernized. If you 
have a problem of actuation in your postwar plan, or the mod
ernization of your present equipment, H ycon will help to solve 
it. Though our facilities are primarily devoted to production 
for the armed forces , there are still available for industry 
Hycon pumps and valves in the 3000-pound range. Write 
for full information. 

For Tomorrow-Infinitely variable 
pressure controls at YOUR flnger tips 

* * * * * * 
R EGISTERE D T RA DE MARK 

Patented-Monvfoctured only by Tfte New Yorlc Air Brolce Company 

THE NE'W' YORK ASR BRAKE COMPANY 

-------------------,~~L?w~~------------------
4 20 LE XIN G TON AVE N U E, NEW YORK 17, N.Y. 
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HErlE, in miniature, is the technique that is 
beating the Japs. In August 1942, the Al

lies faced a colossal job-rooting tens of 
thousands of enemy troops out of the jungle
matted Solomons. The Japs had, or were 
building, strong fortifications, buttressed by 
airfields, on Bougainville, Kolombangara, 
New Georgia, Santa Isabel, and Guadal
canal. Jap security details infested most of 
the other islands, including Malaita. The Al
lies first seized Guadalcanal and its airfield, 
and Tulagi Harbor on Florida Island. Occu
pation of Florida plugged, in time, the lower 
end of " The Slot," the route of the sea sup
ply train known as the Tokyo Express. Then, 
ignoring the eastern Solomons chain, they 
moved to the Russell Islands and New Geor
gia. Part of a Jap patrol on Malaita was 
killed; the rest were left to the island's head
hunters. When the Japs abandoned their 
naval concentration point of Rekata Bay and 
all of Santa Isabel, it was evidence that they 
could not hold islands within the range of 
Allied bombers protected by a fighter cover. 
The Slot was closed to Jap operations on 
New Georgia in August 1943. Allied air
planes based on New Georgia made Kolom
bangara useless to the Japs. Our subsequent 
investment of Vella Lavella forced the Japs to 
evacuate their Kolombangara troops. Next 
we moved i~to Mono and Stirling islands in 
the tiny Treasury group. When we stormed 
into Empress Augusta Bay on Bougainville, 
we began isolating the Jap air staging point 
at Kahili and the naval concentration area of 
Buin-Faisi. That move, too, brought the great 
Jap bastion of Rabaul (see map, page 69 ) , 
backstop for the Solomons, within easy tor
pedo and dive-bomber range. 
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Revealing the strategy that 
29 months has carried us in 

from the gates of Australia 
to the front door of Japan. 

By DEVON FRANCIS 

IN THE far reaches of the Pacific, the Unit
ed Nations have pinched off and left to die 

between 150,000 and 200,000 craCk Japanese 
troops. 

In the coming months, other scores of 
thousands of Jap soldiers will be isolated 
and- because they seldom surrender-will 
be left to die from a lack of supplies. Occa
sionally they get killed when our airmen use 
them for bombing practice. 

These Japs were "contained," as the mili
tary phrase haa it, in island pockets on the 
bosom of millions of square miles of ocean 
by "leapfrogging" over them. They simply 
were by-passed and then neutralized at our 
leisure by air and submarine action. 

The technique has saved, and will save, 
the lives of countless Allied soldiers. It saved 
materiel. Just as important, it saved valu-
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able t'ime. Leapfrogging may mean that the seat of Japa
n ese empir e itself, where for a half century men schemed a 
conquest of the world, will tumble without an Allied infant ry
man exposing himself there to enemy rifle fire. It is speed
ing the end of the war. To have retaken each of the Jap
occupied islands between Tok yo and the perimeter of our 
or iginal defense line would have r equired many years of 
effort. 

' 

Our adoption of the leapfrog technique grew out Of one 
of history's boldest military gambles- t he decision in m id-
1942 to defend A ustralia. Relatively speaking, we had lit tle 
more than cap pistols to do it with. 

But the success of the venture explains in good part the 
rapid collapse of Japanese naval st rength in t he western 
Pacific in the last seven months. 

Back in 1942-43, when t he Japs·were vastly superior to us 
on the sea and in the air, it took us 15 months to recapture 
islands arid parts of islands dotting an area slightly more 
than 400 miles in length. By leapfrogging with preponderant 
air and sea strength, coupled with a wealth of equipment 
and trained soldiery for amphibious landings, the Allies have 
been able to race westward across 3,000 miles of blue water 
to Japan's front door since t he turn of this year . 
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TARGETS IN JAPAN 
W ith 1·29• now oper ating from China and new a ir 

bo••• ova11oble to U. S. FortresteJ end Ube r'O• 
tors In t h e .wes:tern Padfic, th ese war prod ~o~dion 
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e ap advc:~nce. 

Here a nd at Port Moresby, 
New Guinea, the Allies began 
their campaign of rec~nqu~st 

2 The Gilberts wer~ step
pi ng stones. By-passing_ the 

eavily fortified eastern chain 
• ,yr e M o rsho lis, we seized 

. nc horoge of Kwoja lein , 
ow .•• ~ .... k o n air base 

• 
jOW 

re-
sub-

west into 
sa nds of 
a led off 
pockeh 

of 

arm. 
• .ng 

a king 

Map cour tesy of Yank, 
The Ar my Weekly 

Leapfrog conquest of the we st
ern Pacific lays J a pa n itself 
o pe n to bo mbing f rom new is
la nd bases as well as f rom 
C hina . Flying Fortresses and 
Liberators from the east can 
join up with B-29 Superfo r
t resses f rom the west t o pound 
milit a ry and ind ustrial t a rgets 
in the La nd of the Rising ( 1 ) 
Sun. As a result of this two
way aerial a ssa ult, it may be 
poss.ible t o bring J a pa n t o her 
knees without landing a man 
on her home soil. Mo p shows 
hunting g ro und of our bombers 
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Leapfrogging has been used in the Solo
mon Islands, in the Marshalls, and on the 
world's biggest island, New Guinea. It has 
been extended westward to neutralize the 
Nether lands Indies and the Philippines. It 
will be employed progressively as the Allies 
establish air and sea control over additional 
chunks of the Japs' evanescent empire. 

If Tokyo has a stomach for irony, it will 
recognize modern-day amphibious leapfrog
ging as its own invention. The Japs over
ran Malaya, Burma, the Philippines, the 
East Indies, and more than half of Mela
nesia by this selfsame system. We only iffi} 
proved upon and exploited it. We used it 
in Sicily and Italy. 

Leapfrogging, as such, is not new. Es
sentially it is an outflanking operation by 
seaborne forces. . Alexander the Great, and 
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In May 19-42, 'Japan was read'(: 'fo c:omplete 11er'·'-c '· oiJCIU 
of the Southwest Pac:ific by faking Australia. T 
Pacific: is an Allied lake. In th·ose 29 month$; son!la 
mon_umental in militc;try history occurred. This 
what. Every fresh Allied leapfrog· invasion h·as '!S:e1 
dou:ble purpose: sealed off a segment of the enA'friv· 
tory strength and made a springboard .pointed 

. . ..... -
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ELLICE ~~OMEA 
IS. ® IJL. 
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the Romans iti their heyday, are said to 
have employed it. Hannibal of Carthage 
turned this same technique against Rome 
when he leapfrogged the strong defenses 
in the south of Italy and came down from 
the north over the Alps. What Alexander, 
Hannibal, and the Romans did not have was 
air power to accelerate the job. 

How and why we began leapfrogging goes 
back to that grim summer of 1942 when 
the world was shaking down about our ears. 
The tough, bandy-legged little warriors 
from the Orient's island empire had beaten 
and squirmed their way through most of 
New Guinea, were converting Rabaul on 
the island of New Britain into an air-and
sea fortress, and had infested the jungles 
of the Solomons chain. 

They had planted their air power in the 
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"mandated" Marshalls and buttressed it by 
seizing the Gilberts. They had even moved 
into atolls in the Ellice group to make air 
forays against our shipping in the seaway 
between the Phoenix Islands and Samoa. 

Somewhere the Allies had to establish a 
defense line. Soinehow they had to main
tain the tenuous shipping route from Hawaii 
by way of Canton Island, Samoa, and the 
Fijis through New Caledonia to Australia. 
If that were broken, Australia probably 
would fall into the Japs' hands like an 
overripe apple. 

Two events helped. The Battle of the 
Coral Sea on lday 7-8 prevented the cap
ture of our meager foothold on New Guinea 
at Port Moresby. The Battle of Midway, 
June 2-6, the first decisive defeat for the 
Jap Navy in 350 years, probably sayed 
Hawaii. The Coral Sea and Midway actions 
reduced the Jap carrier-borne air strength 
by perhaps 500 planes, the equivalent of 
5 % to six air groups. Another enemy air 
group was lost in the Battle of Santa Cruz 
Island in October. 

We manufactured a third helpful event 
almost out of whole cloth. That was Gua
dalcanal. When U. S. Marines began storm- 
ing the white beaches of Guadalcanal and 

neighboring Florida island on August 7, it 
was a move of desperation. Maybe we 
could hold the Japs there. If not, maybe 
we could hold them in the New Hebrides, 
600 miles to the southeast. · 

We held them. 
Guadalcanal, at the start, was a purely 

defensive base. But when, in February 1943, 
organized resistance on the island ~ad 
ceased, a plan had taken shape. Guadal
canal would be a springboard for an offen
sive. The Solomons would be neutralized. 
Rabaul would be isolated. Already we had 
made a mild start toward booting the Japs 
out of that part of the Pacific. We had 
landed on Funafuti and Nanomea in the El
lice group. 

Now questions were being asked in Wash
ington. Did the United States intend to 
claw its way back to the Philippines and 
the China coast and attack Japan by re
covering every Jap-infested island on mil
lions of square miles of ocean as Guadal
canal was recovered? 

The official answer was not forthcoming 
for a long time, but leapfrogging was part 
and parcel of our plan. To leapfrog meant 
that we had to establish control of the sea. 
It meant more. It meant decided superiority 

HOW THE 
• 

\ 

BATTLESHIPS _ ......;_.....;j 

• 
AIRCRAFT 
CARRIERS ---........j 
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• 

PLANES ----1 

\ 

C~UISERS~..,...--~ 

DESTROYERS 

SUBMARINES ----t 

America's naval might was a decisive factor in the march toward Tokyo. Con
trol of t he sea was the prime requisite in our leapfrog strategy. Without 
it, we could not have dared to leave enemy forces in our rear. ··Ships slid
ing from the ways of our yards at miraculous speed gave us the necessary 
preponderance of power and furnished the craft needed for amphibious wa r 

TRANSPORTS AND 
AMPHIBIOUS CRAFT 
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in submarines and a wealth of landing craft 
-transports, ship-transported assault boats, 
and ship-transported amphibious assault 
vehicles. Finally, it meant control of the 
air. 

It was air power that had given the Jap 
drive its impetus and it was air power that 
now could pocket large enemy garrisons 
while we moved on to other conquests. 

It took time, but we got everything we 
needed. And in the process of getting it we 
smashed the first sizable segment of Jap 
resistance. The Solomons campaign should 
go into the history books as a classic piece 
of military strategy. 

The Japs fought bitterly. Into Rabaul
short of Truk itself, the finest of the Japs' 
Pacific outposts-moved an unending stream 
of airplanes and supply ships. 

"It would take the combined fleets of all 
the Allied nations," remarked an intelli
gence officer during the course of the air 
assaults on New Britain, "to reduce Rabaul. 
But it can be reduced without frontal as
sault." 

It was. Fc::mr days after the first U. S. 
air strike at Truk the last Jap airplane 
disappeared from New Britain. Rabaul had 
been isolated. T:te Japs knew the jig was 
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up. It had been leapfrogged by Allied land
ings at Cape Gloucester; progressive am
phibious stabs along the north coast of New 
Guinea, investment of the Admiralty Is
lands, seizure of the Marshalls, and the 
neutralization of the Solomons. 

But that's getting {l.head of the story. 
In the march up the Solomons (see map~ 

page 67) Bougainville provided a near-per
fect example of the amphibious landing 
tactics. Excepting Tarawa, where we 
learned a costly but valuable lesson- that 
nothing less than the whole book must be 
thrown at the Jap in preinvasion bombard
ment- Bougainville wrote our best primer 
for future operations. This is the way it 
worked: 

For days preceding the landing we sluiced 
bombs onto the enemy's airfields, particu
larly those on the perimeter of Rabaul and 
in the Buin area, to neutralize them. Ac
companying that were bombardments of 
shore installations, including those in the 
Shortland Islands, by light cruisers and 
destroyers. That was telegraphing our 
punch in advance, but a smartly executed 
diversion confused the Japs. We landed 
paratroopers on Choiseul from boats about 
a week before. (Continued on page 221) 

POWER HAS TIPPED 
t · ·«· ··~'>. ., . . . . 
' . . :::·· ...... . . . . 

U.S. A. JAPAN 

25 10 

FP 
tlOO 

* 
30,000 

50 30-35 

+ .. 
650 75 

...7 
200 ~80 

? • 
50,000 

*-Owing to severe attrition, Japan's pro· 
ductive capacity IS o better index of its naval 
air power than the number of planes on hand. 
That is estimated at no more than t~..2QQ . 9 
~month for both the army and navy . . 
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A seemingly impassable barrier 

blocks the way to higher plane 

speeds. Can we hurdle it? Our 

aviation editor • g1ves his • v1ews. 

By C. B. COLBY 

Drawings by STEWART ROUSE 

DESPITE glowing newspaper reports, man 
cannot now fly at the speed of sound. In 

fact it is doubtful, according to the best au
thorities, that man has ever clo~ely ap
proached sonic speed ( 764 m .p.h. at sea 
level and 664 m.p.h. at 40,000 feet), let alone 
attain or exceed lt. Speeds of over 500 m .p.h. 
in level flight are a serious challenge to 
design and power-plant engineers. Even in 
a terminal-velocity dive (straight down with 
all stops open), it is doubtful that any pilot 
has attained the speed of sound . 

There are two reasons for our inability to 
hit the speed of sound with present-day air
craft: First, the lack of power; and, sec
ond, a little gadget called a Mach (pro
nounced mock) number. The second reason 
is the more important, for it is responsible 
for the first, and so, let's delve into this 
Mach business. 

It is merely for conve~_ience that there is 
such a thing as a Mach number. It repre
sents the relation of any speed to the speed 
of sound. For exa~ple a Mach number of .5 
means that the speed so described is 50 per
cent of the speed of sound. 

The importance of the Mach numbers is 
that when an object begins to climb the 
speed scale up toward the speed of sound, 
many things can happen; the Mach num
bers indicate at what point on this scale var
ious things can be expected. For example, 
when the Mach number of a plane reaches 
.5 we run into what has been called com
pressibility. 

Compressibility is that point at which an 
object begins to make waves in the medium 
through which it is passing. A boat moves 
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COMBUST! ON 
CHAMBERS 

OXIPlZER 
rN..JECTOR 
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GASES FROM 
COMBUSTION 
CHAM6~RS 

SUPERSONIC PLANE? Nobody has ever seen an airplane capable of equaling the speed of sound. 
However, we asked staff artist Stewart Rouse to give us his conception of such on aircraft, based on the 
aerodynamic problems involved. Taking a modern plane, he eliminated t he features that would bar super
sonic flight. Flying-wing design was adopted to solve the turbulence problems presented by a tail. A jet 
engine removes propeller worries and gives the needed power. Cockpit bulge is eliminated by putting the 
pilot inside the wing; prone position helps him stand maneuvering strains. Turbulence, chief foe of super
sonic flight, is harnessed for control. Rouse admits one flaw; this plane could maintain flight ONLY at 
or nea r sonic speed. He doesn't say how you would get the thing off the ground or bring it down again 
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TOP VIEW 

SPOIL~ to~~ 
ON UPPER 

AND LOWER 
SURFACES OF 

WIN6 GIVE AILERON 
lc RUDDER CONTROl 

I REE-VIEW" shows 
novel shape of sonic plane. 
Dotted line in top view in
dicates extent of cast-steel, 
razor-sharp wing edge. The 
sweep-back gives longitudi
nal stability. Note clean front 
view and unusual side view 

power. Making waves 
takes power, too, whether 
in a boat or in the parts 
of a plane. In fact, it 
takes such power that a 
plane can reach a point 
where it can not go any 
faster without a stagger-

WINDOWS ON 
TOP AND BOTTOM FRONT VIEW TAAIL OF GASES FROM 

,...CIOMBUSTION CHAMBERS 

SIDE VIEW 

ahead slowly through the water, and no 
waves appear. It moves faster, and waves 
begin to stream around it, caused by the 
hull pushing ahead too fast for the water to 
part, let the hull pass, and then flow together 
behind it. There is a critical speed for every 
object, at which these waves appear. 

A boat with a sharp prow can reach a 
higher speed before the waves begin to ap
pear than can a square-prowed barge. Even 
the latter can move without waves up to a 
certain speed, for any object moving through 
a liquid is preceded by a compression wave. 
This compression wave prepares the medium 
for the passage of the object causing the 
wave. 

In the case of an object such as an air
craft, projectile, or propeller moving through 
the air, this pressure wave that "runs inter
ference" for the object moves at the speed 
of sound. The air entered by the pressure 
wave is prepared so that it will part and flow 
about the object and then recombine with 
the air particles behind. 

We also know that air flowing about any 
object must speed up and then slow down 
again to let the object pass. This may be an 
engine cowl, wing, tail, or cockpit cover. At 
about a Mach's number of .5 in an aircraft's 
speed, some of the air passing over parts of 
the plane's surface has already reached a 
~igher Mach number, for it has had to go 
·much faster to get around these parts-al
though the plane itself has not anywhere 
near approached the sonic speed. What hap
pens? Plenty! 

Instead of flowing smoothly around the 
part, the air is smacked against it with such 
force that waves of compressed and rarefied 
air in alternate bands are formed at the 
point of impact. When an object is travel
ing at the speed of sound, which is also the 
speed of a compression wave, it is easy to 
see what this can mean. It is like a football 
player who cuts ahead of his interference 
and is tackled. He keeps his feet and tries to 
drag the tackler along with him. This takes 
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ing increase in power. 
For example, let's b •. ke 

a plane weighing 10 tons, with an engine of 
5,000 hp., flying at a speed of nearly 500 
m.p.h. At this speed, the air going over 
and around parts of the plane has already 
reached the speed of sound. Waves of com
pressibility appear in many places on its 
surface. These waves prevent the plane 
from going faster, for they need more power 
to drag them along through the air. We 
cannot just add another 1,000 hp. and reach 
600 m.p.h. We will have to add 37,000 hp. 

SHOCK WAVES created when a modern high
speed wing meets an airflow of only 580 m.p.h. are 
shown by this Schlieren wind-tunnel photograph 
made by the N.A.C.A. at langley Field, Va. Note 
how the waves stand out vertically from the wing 
surfaces. Sketch below shows the normal flow of 
air around a wing, with pressure wave clearing way 
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to get that additional 100 m.p.h. This is ob
viously an impossibility in the case that has 
been cited. 

It is not attaining the speed of sound that 
causes trouble, but the compression waves 
and resulting turbulence when the air par
ticles have to slow down again after the air
foil has passed. The air passing over the 
curve of the front of the airfoil starts off at 
great speed which almost instantly reaches 
sonic velocity and then runs smack into the 
slow-speed air in great turbulence behind the 
wing section. The result is a shock wave at 
the slow-down point. 

If the speed of the wing were less, the air 
would be able to pass smoothly around it 
without separating from the surface. Com
pressibility difficulties are, in general, caused 
by trying to get too much lift out of a given 
airfoil at a given speed. The resulting turbu
lence and loss of lift are the same as if the 
wing were flying too slowly and stalled. 

This turbulence does not really stream out 
behind the wing. It merely remains for a 
time after the plane has passed, in the man
ner of dust after a car on a country road, 
and finally settles back into a state of calm. 
And, just as some of the dust is carried 
.along with the passing car, some of the air 
particles are carried along with the plane to 
add to the general turbulence around the 
area. 

The effect on the tail surfaces of the plane 
is like that on a small boat being towed be
hind a bigger and faster boat which makes 
waves that do not fit the hull of the smaller 
boat. Turbulence resulting from the pas
sage of air through the shock wave about 
the main wing and fuselage fittings smacks 
into the tail surfaces, making them inef
ficient and even subject to damage. A small 
angle about the cockpit canopy, control
surface hinge, or aerial mast will build up 
an airflow to a point of compressibility 
or wave-making air speed, with the result 
that a shock wave is formed which may 

BULLETS can travel faster than sound because they 
are solid metal streamlined shapes and can stand 
the pressures and shocks they encounter. The higher 
the speed, the more the shock waves slant to rear 

OCTOBER, 1944 

A PLANE in a terminal-velocity dive cannot at
tain the speed ?f sound. Drag produced by shock
wave turbulence holds its speed at a given point, 
usually well below the sonic level. Shock waves 
also · kill wing lift and neutralize control surfaces 

cause damage unless the fitting can take the 
resulting shock. 

The problem for our engineers is to design 
aircraft and their parts to minimize this 
shock wave or postpone its formation to a 
higher Mach number. The general formula 
seems to be to reverse all streamlining. It 
is not quite as simple as all that, but it ap
pears that reversed streamlining, with the 
pointed end foremost, will enable the object 
to enter the unprepared air with a minimum 
of shock, which may postpone the forming 
of the shock wave over the surface. 

So far, supersonic speeds are relatively 
unknown except in propeller tips and bul
lets. Bullets, of course, can fly at super
sonic speeds, but only for a matter of sec
onds. They can stand these turbulences, 
because they are solid structures, perfectly 
streamlined, and driven by the energy of an 
outside and left-behind power- gunpowder 
in explosion. Were it not for the fact that 
projectiles are primarily designed for pene
tration rather than for velocity, their shape 
might indeed be altered for even more speed. 
In fact, false streamlined noses have been 
added to certain types of long-range shells 
to give them higher velocity and added 
wallop. 

The smooth skin of the projectile helps, of 
course. In the same way, butt joints, pol
ished metal surface ( Continued on page 234} 
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Pulp made up of 97 percent water 
and three percent fiber and resin 
is sucked by vacuum against a 
screen mold to make a cone (right) 
of preformed plastic. Photo above 
shows how the plastic cone is 
placed in a forced-draft oven by 
an experimenter for drying process 
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Samples of chromium-plated tools, and the 
hot-oil bath employed in the Lund bye process 
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THE MISSING LINK in synthetic 
plastics is a preformed product, an
nounced by Westinghouse, that fills 
the gap between the plastics that 
are easily molded but have little 
strength and those of great strength 
but difficult to mold. The new ma
terial is so strong that a bar one 
inch square resists a pull of 16,000 
pounds; and the substance can be 
shaped roughly to its finished form 
before the customary application of 
heat and pressure. Weighing only 
half as much as aluminum alloys, it 
may have future applications to 
airplane construction. 

' i 

CHROMIUM PLATING has in
creased the life of machine tools from three to 50 
times, according to Axel Lundbye, the dis
coverer of a new process, and the manufacturers 
who have used it. Formerly chromium peeled 
from tool steel under pressure. Merely giving 
the chromium-plated tool an hour's bath in hot 
oil prevents this, Lundbye finds. Later treat
ment expels hydrogen impairing bond. 

POP UL A R SCI ENCE 
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The Cyclogra ph (right) , by 
showing luminous patterns on 
a ruled scale in t he window of 
a cathode-ray t ube, tests met
als. Upper picture shows brit
tle ness, while lower photo ind i
cates adequate case-hardening 

A LIGHT BENDER for 
scientific research and 
commercial use is a re
fractometer of extreme 
precision announced by the 
Spencer Lens Co., Roches
ter, N. Y. Instruments of 
this type measure the 
amount by which light is 
"bent" or refracted in pass
ing through material un
der examination. Applica
tion of the principle en
ables a chemist to identify 
many transparent liquids 
and solids; to determine 
the optical qualities of 
glass and of plastics; to 
detect dilution of milk; and 
to measure the strength of 
sugar solutions. 

OCTOBER. 19.U 

--- .. 

TEST FOR METALS. Simply 
by inserting ammunition or 
other metal products in a 
magnetic circuit, a workman 

or technician can now perform a chemical analysis, de
termine whether heat treatment has been properly carried 
out, and measure thickness of plating or of tubing walls. 
So rapid is the process that entire batches, rather than 
random samples, may be inspected. The instrument used is 
called the Cyclograph, which was developed by the Allen 
B. Du Mont Laboratories, Passaic, N . J. Results show as a 
luminous pattern superimposed on a ruled scale in a window 
of a cathode-ray tube. The instrument performs both 
qualitative and quantitative metallurgical tests on either 
ferrous or nonferrous metals. Some of the tests have never 
before been possible without destroying the specimen. The 
electronic mechanism is located behind a locked panel, and 
the key is available only to a skilled technician. 

Scientific and commercial testing by means of bent light is accom
plished with the aid of this new and extremely precise refractometer 
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LIGHT BEAMS on 
stilts, to guide planes 
on snowbound run
ways, are proposed by 
the Civil Aeronautics 
Administration. In the 
northern U. S. and 
Canada, the snow is 
not removed, but roll
ed hard, obscuring 
marker lights. Experi
ments at Laconia, 
N. H., suggest plastic 
e~tension rods to 
carry the light beam 
from the buried mark
er bulb to the top of 
the extension, and re
flect it in both direc
tions along the run
way. Equipped with 
reflectors and prisms, 
the rods would be 
adapted for screwing 
into the fixtures of 
the marker bulbs, as 
shown at left. 
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ROCKET POWER helps 
heavily loaded planes get 
off the ground with short 
take-off runs in tests being 
made · by the AAF Mater
iel Command at Wright 
Field, Ohio. At the left, a 
B-25 Mitchell medium 
bomber is getting a lift 
from droppable rocket 
units attached to the un
dersides of the wings. At
tack plaJ?.es, such as the 
A-20, have been tested 
with fixed rocket units dis
charging gaseous flames 
from the rear of the en
gine nacelles. Experiments 
are reported as successful. 

PUNCTURED by bullets or flak, steel bottles 
of aviation oxygen or of carbon dioxide for 
fire fighting may vent their terrific internal 
pressure by exploding like bombs. Engi
neers of Walter Kidde & Coq1pany have de
veloped a process of \Yrapping them with 
wire so a bullet leaves a clean hole. 

. . . . ~. 

TWIN ROTORS whirling at 
the ends of winglike pylons 
give a new twist to helicop
ter design in the Platt-Le
Page XR-1 now undergoing 
trials at Wright Field. The 
fuselage and tail are like 
those of a conventional air
plane. A 450-hp. Pratt & 
Whitney engine, most pow
erful ever used in a helicop
ter, turns the two 30%
foot-diameter rotors. Craft 
weighs about 4,800 pounds . 
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U.S.NAVY 

PROPELLERS SERVE AS AIR BRAKES for the U. s. 
Navy's 1,000-horsepower blimp M-1, largest nonrigid 
airship ever constructed in this country. First of a 
numo er to be built for anti-submarine dut y, the ship 
is said to be able to come to a quick stop in mid
air by rever sing both propellers. When only one air
screw is r eversed, the blimp turns on its own axis. 
Full power forward on both p rops, and it leaps ahead 
for a fast take-off or air maneuver. 

The secret of the M-1's remarkable agility is the 
fact that •the angle of its two variable-pitch pro
pellers can be completely r eversed by electric con
trol. Thus, while they continue turning in the same 
direction, their propulsive force may be directed 
either forward or backward. Propellers of this kind 
have pr eviously been installed on huge flying boats, 
but the M-1 is the .first airship to employ them. One 
propeller is mounted on each side of the big blimp. 

SPIKE BOMBING, which plants aerial missiles with almost incredible pre
cision, has been helping to blast an Allied supply line through Burma to 
China. A major target was a railroad built by Japs in Burma to bring up 
reinforcements and war materials. Flying low to make hits between the 
rails, B-25 planes tried dropping standard 100-pound bombs with delayed- . 
action fuses, giving the aircraft time to escape the blast. But the bombs 
tended to skip and explode wide of the mark. Resourceful airmen solved 
the problem by adding a sharpened spike to the bomb nose, so that it 
would dig itself in wherever it hit. The handmade improvement proved 
so effective that U. S. plants took over production. At' left, below, a "spike 
bomb" almost scores a bull's-eye hit on the railway. The companion view 
shows typical remains. Now it's up to the Japs to .figure out where to get 
new trackage. In the illustration at right, a photo of the new bomb 
is superimposed on a drawing of the spike that screws into the nose. 
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from U.S. 
Air forces . 
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rt;\-36 MOTOR CARRIAGE 
!wiTH 90-MM. GUN 

Drawing by 

B. G. SEIELSTAD 
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HERE ARE SOME OF THE FAST, HARD-HITTING 

COMBAT VEHICLES THAT BEAT THE PANZERS 

., -
•·' 
~ ·· '~· .. 

HOW have American tanks and tank de
stroyers been able to outblitz German 

armor at its own game? Correspondents 
recently learned the answer when the Army 
exhibited some of its latest combat vehicles, 
and revealed hitherto secret facts about 
them, at its Aberdeen, Md., Proving Ground. 

Light U. S. tanks now pack the punch of 
former "mediums," and our General Sher
man M-4 medium tanks have slugged it out 
on even terms with monster German 
"heavies" like the Tiger and Panther. Bigger 
guns are one of the reasons. Largest weapon 
ever carried by a medium tank is said to be 
a 105-mm. howitzer mounted on some of our 
M-4's. High muzzle velocity, and armor
piercing shells, account for the destructive
ness of the 76-mm. "hole puncher" gun of 

• 

80 

other M-4 tanks, and of the self-propelled 
"motor gun carriage" or antitank weapon 
M-18. Its big brother, the 90-mm.-gunned 
M-36, is called the world's fastest major
caliber tank destroyer. It pursues and 
knocks out heavy enemy tanks at 30 miles 
an hour. High speed characterizes the 
Army's whole stable of combat vehicles, and 
its tactics in their use. A novelty in Ameri
can light tanks, the airborne 37 -mm.-gunned 
"Locust," lands from a glider and races 
along roads at 40 miles an hour. ' 

Apwng special-purpose vehicles, tank
recovery cars dash onto battlefields to haul 
out disabled tanks, either by towing them or 
by taking them bodily aboard. From the high
speed armored utility car M-20, field com
manders direct advancing motorized forces • 
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M-8 ARMORED CAR 
WITH 37-MM. GUN 

M-4 MEDIUM "At.JK 
W ITH 105 -MM.HCWIT2£R 

M·20 ARMORED UT"JLITV CAR 
W ITH .SO•CAL. M.'CHI"-'E OUN 

"' 
• 

-

ACTUAL SIZES OF GUN CALIBERS IN MM. 
0 37 75 76 90 
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American invaders have used the Beaver to land ve
hicles of all sorts on enemy shores. They make beach
heads possible where there are no port facilities. Work
men who never saw the sea have helped build a huge 
fleet of the barges. Manufacturers say that, with minor 
changes, the new craft can b.e used for river shipping 

TO HIT THE TARGET with a projectile. 
from a fieldpiece, range and deflection 
must be figured accurately. This is done 
with a range-deflection fan (top, right) 
and protractor made of a rigid plastic 
material that does not change in size or 
warp when subjected to extreme temper
atures. The numbers are printed on these 
instruments in black. The printing then 
is covered with a transparent film of the 
vinyl type to protect it from rough 
weather and wear. Warped or illegible 
scales might spoil the artillerymen's aim, 
causing them to miss their target by a 
wide margin. 

SEAGOING DRY DOCKS have followed the 
U. S. fleet in the Pacific. They are used to 
repair damaged ships on the spot. The Navy 
has spent $300,000,000 on floating dry docks, 
some of which are bigger than battleships. 
They can be submerged to take a vessel 
aboard. Then, when it is in position, water 
can be pumped out and the dock will lift the 

THE BEAVER, LCM-3, is a Diesel-pow
ered barge for landing medium tanks. 
Built by the Warren City (Ohio) Manu
facturing Co., and tested in a 34,000-
gallon tank of water, these craft have 
been shipped to the sea on railroad cars 
( above) . The Beaver is 50 feet long, 14 
feet wide, and weighs about 30 tons. 
Even though the barge is placed on its 
side, with landing ramp and pilot house 
removed, low bridges and tunnels must 
be e:voided. 

• 

• 
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vessel out of the water for maintenance or 
repair work. This photo shows a new sub
marine, built inland, being carried down the 
Mississippi in one of these big floating docks. 
Some of the new docks are self-propelled; 
others must be towed. They enable our fleet 
to operate far from fixed bases, thus in
creasing its striking range. 
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FASTEST CONTROLLED FLIGHT ever made 
is credited by American flyers to a rocket
propelled German fighter plane, the Messer
schmitt ME163. This is a POPULAR SCIENCE 
MONTHLY artist's conception of the speed 
demon, based on reports from men who have 
seen and battled it over tlie Reich. Its bar-

FOOD IS WARMED (right) for the modem 
.soldier by a square candle composed of re
fined paraffin wax with a high melting point, 
and wood flour. This candle will ignite read
ily even after being submerged in water for 
several hours. It was developed by the Army 
Quartermaster Corps for heating the meat 
components of combat rations in the field 
when gasoline stoves and fuel to operate 
them are not accessible. 

rei-like fuselage is only about two thirds as 
long as the width of its tapering wings. The 
propellant leaves a dense, white smoke or 
condensation trail behind the dark, dull-fin
ished fighter. From this puffy trail, pilots 
have concluded that it operates like a glider 
between bursts of speed. 

BIGGEST PROPELLER ever used in flight in 
this country· is the new 18-foot, 2-inch Cur
tiss electric model at left, used in service 
tests on an Army bomber. It harnesses 3,000 
or more horsepower in the substratosphere. 
Hollow-steel blades make it 20 percent 
lighter than a comparable propeller with 
solid aluminum-alloy blades, and increase 
the useful load of the plane about 650 
pounds. Beneath it is the first Curtiss elec
tric controllable-pitch model, which was 
made 16 years ago. 
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CURRENT CATCHER. Looking like the work 
of some mad inventor intent on building a 
giant spider web of steel with which to 
catch monstrous fties, the huge copper 
"threads" of this collector for a synchronous 
converter a re shown stretching out to snare 
electric current. The charges that they 
catch are carried to a central point where 
they are then converted from alternating to 
direct current. George Gimera, a worker at 
the East Pittsburgh Works of the Westing
house and Electric Manufacturing Com
pany, is shown soldering some of the collec
tor's armature connections. It is reported 
that the collector will soon be put to work 
doing an important job in our war-vital 
aluminum industry. 

• 

TWO STEERING WHEELS, one at the 
front, one at the rear, enable the crew of 
this British a rmored car to beat a fast 
r etr eat merely by r eversing the gears 
and then steering from the back end. 
Designed especially for difficult terrain, 
it can be tilted 60 degrees without top-

• 
pling. Armament includes a two-pound-
er cannon and two machine guns. 

BEFORE AFTER 
• 

SMOKELESS LOCOMOTIVES have n ow 
rolled on the scene as the result of air-jet in
stallations that cause the unburned gases in 
the firebox to ignite rather than wastefully 
go up the chimney in smoke. Emitting 
streams of air over the fire at high velocity 
(as shown in the drawing at the bottom of 
the page) the jets force the unburned gases 
to mix with the air and thus become more 
inftammable. In the locomotive above, air 
jets have eliminated the engine's smoke in 
exactly five seconds. The device was devel
oped by engineers of the Bituminous Coal 
Institute. 
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OVERFIRE JETS PREVENT SMOKE 
LOCOMOTIVE TYPE OF JET 
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Inside Facts 

About the 

B-29 

PRESSURIZED CABIN. The 
control compartment in the nose 
is connected with the gunners' 
compartment amidships by means 
of a tunnel passing above the 
unpressurized born b bays. The 
opening behind the two officers' 
heads at right is an escape hatch. 
The drawing below shows the parts 
of the plane that are pressurized 

""' .... 

EQUIPMENT 
AND STORAGE 

. . . . . 

Photo courtesy 
of De Soto 

GUNNERS 
COMPARTMENT 

GUNNERS' POSTS in the waist are 
tops in visibility. This photograph also 
shows the clean aerodynamic lines of 
the tapering fuselage, and the towering 
tail the B-29 inherited from the Fortress 

GIANT PROPS-the biggest ever 
used on a production model-dwarf 
a tiny little Culver parked beside 
the mammoth Superfortress. They 
harness the drive of the four 
2,200-hp. Wright Cyclone engines~ 
each fitted with two superchargers 

OCTOBER, 19411 

BOMB BAYS 
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I NOSE-wHEEL WELL I 

Interior of the control 
cabin is seen below, as 
Boeing workers add fit
tings. Pilot's position is 
in front of the riveter at 
right, the hatch at rear 
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OME boy may soon work his way 
through Harvard University by watch
ing a 51-foot switchboard all night in 

an air-conditioned basement. Behind its 
polished panels, electricity will be solving 
the longest and most difficult mathematical 
problems ever conceived. It will be doing 
everything that is known to be mathe
matically possible with such numbers as 
12,7 43,287,341,045,502,372,098. 

Thirty-five tons of dials, wli~els, 
an·d wires knock out prob
lems that would take the 

Even Commander Howard H. Aiken, 
U.S.N.R., the professor in charge of this 
35-ton calculating machine, says he does 
not know. what you would call a number 
that long. It is billions of billions. 

But the young man running this figure 
factory will not need to be a mathema
tician. If anything goes wrong, a red light 
will flash, he will make a few simple ad
justments, and the mountain of machinery 

• 

best human "expert a I ifeti me: 
• 

THESE ARE THE MACHINE'S MAIN OPERATIONS 

PROBLEM 
Numbers needed to solve 
a problem can be given 
to the colculator with 
these 1,440 dials. Addi
tional numbers can be fed 
intD~themachine by means 
of especially perforoted 
cards and paper· ribbons 

ARIY.HMETIC 
Addition and subtraction take 
place here. Numbers also may 
be "stored" for future use in 
any of the 72 counters below. 
Each counter has 24 electro
mechanical wheels, capable of 
holding any number containing 
up to 23 significaft.t figures 

Multiplication an.d division are 
done here. Behind these count
ers is a mechanical multiplica
tion table. To indicate deci
mal points, a set of electrical 
plugs is inserted in the appro
priate holes, which are locat
ed directly below the counters 

The extraordinarily complicated switchboard that you see di
rectly above is the face of the world's greatest calculating 
machine-a 35-ton monster now occupyihg a soundproof, a ir
conditioned basement room at Harvard University. It will solve 
almost any known problem in applied mathematics, with results 
readabJe to 23 decimal points. Now working 24 hours a day 
for the Navy, it will, in the postwar era, be used to probe 
into vast unexplored fields of mathematics and other sciences. 
Its calculations may affect many of our basic concepts of the 
universe, and eventually our personal lives. The machine was 
built by I.B.M. in co:.operation with H. H. Aiken, Harvard en
gineering professor, who says he can't figure his income tax 
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HIGHER MATHEMATICS 
Work involving logarithms and func
tions in trigonometry and calculus 
is done here. Beside counters are 
three interpolaters. Three basic 
"math" ta bles ore kept stored in 
machine. More con be put into in
terpolaters on perforated ribbons 

OCTOBER, 19411 

CONTROL 
Instructions as to what to 
do with numbers ore given 
to machine on perforated 
control paper ribbon. This 
tells the machine how math
ematician in charge wants 
the problem to be computed 

The nerve system of the 
mathematica l wizard 
consists of over 500 miles 
of electrical wire with 
two million connectio ns 

8FT. 

ANSWERS 
Typewriters automat i
cally write results of 
machine's calculat ions. 
Apparatus for running 
punched cards in and 
out of the calculator 
is beneath typewriters 

-



Professor Aiken, now 
a commander in the 
Navy, examines some 
of the spools at the 
back of the machine. 
Ribbons bearing ta
bles used to solve 
problems in higher 
mathematics are car
ried on these spools 

This close-up shows 
how, from perforated 
ribbons of paper, the 
machine reads the 
numbers it has been 
given to handle, as 
well as the instructions 

. .. . . .. . .. .. . . ~ .. . . .. .. .. ... .,...... . .... ..... ............ . . ..... 
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A specimen of the control rib
bon. The legend has been writ
ten merely to show the reader 
the type of instructions that 
the small holes in the middle 
·of the ribbon give the machine 

• 
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will go swiftly on with computations that 
professors have not lived long enough to 
complete. 

Everybody's notions of the universe and 
everything in it may be upset by the 
columns of figures that this monster will 
type out. For the Automatic Sequence
Controlled Calculator will do scientists' . 
tedious mathematical chores for them, and 
do such work about 100 times as fast as a 
man. Thus it will accelerate the exploration 
of nearly every field of knowledge. 

The U.S. Navy is exploring oceans of 
figures with this mathematical dreadnaught 
now; six officers and six enlisted men are 
running it 24 hours a day. And Commander 
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· Aiken will remain at Harvard after the 
war as director of a supercomputing labora
tory to which scientists and engineers 
throughout the world will be invited to send 
their longest and toughest problems. 

Eight years ago; when Aiken began work 
on mathematical plans for this machine, he 
supposed that only one such capacious 
calculator would ever be built. He could 
not conceive of there being enough work 
for more than one such giant. He holds no 
patent rights and expects no profit. But 
Harvard faculty m embers predict now that 
at least 50 enormous machines like this will 
soon be needed. 

For the Babylonians, three was a good 
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mathematical tables can be 
detected and corrected. Al
ready, Aiken and his as
sistants have found 11 major 
mistakes in a table prepared 
by a Japanese scholar and 
published in Germany in 
1926. This table has been 
used in all countries for 
highly important mechani
cal and military calcula
tions. At least 200 other 
such mathematical tables 
are being used constantly. 

Building the mathematical master mind took six years and cost $250,-
000. Only one part of it, the mechanical multiplication table, is 
shown here being installed. If any part of the calculator fails dur
ing operation, one of a battery of red lights warns the attendant 

Dr. Bart Bok of the 
Harvard Observatory says 
that in astronomy alone 
there are enough postwar 
jobs for Aiken's robot to 
keep it grinding away for 
years. One of the first of 
these chores may be the 
compilation of new tables 
showing the motion of the 
moon. 

• 
i 

• 

Once the dials have been set and the perforated cards and ribbons 
introduced into the machine, it takes only one man to run the cal
culator. But it takes a crew of mathematicians to keep the hun
gry monster fed. Here one of them is punling out a list of answers 

Sir Isaac Newton's theory 
of gravitation was based 
largely on comparison of 
the moon's movement with 
that of bodies falling freely 
on earth. But the moon's 
course was charted only 
roughly; predicting its path 
involved more than 1,000 
arithmetical considerations. 
The late Prof. E. W. Brown 
of Yale spent a lifetime 
working out new and more 
nearly accurate lunar tables. 
This machine could have 
made those computations in 
about one percent of the 
time the task took Professor 
Brown. Now the moon's 
motion can be measured 
with more precision, and 
the astronomers want still 
more nearly exact tables. Ph otos by Paul H. Donaldson, Croft Labora tory, Harvard Un iversity 

enough value for r. ; now 7T' has been figured 
out to 700 decimal places. Many more 
values used in scientific research and 
engineering must be ascertained . to many 
more decimal places as the world progresses. 
The accuracy of weapons, the stability of 
airplanes, and the reliability of scientific 
instruments depend largely on mathematical 
calculations. This machine can determine 
differences mathematically that are too 
minute to be measured under any micro
scope or detected with any other scientific 
device now available. 

Calculators like this can be used to give 
science periodic mathematical houseclean
ings. Errors and inadequacies in standard 

• 

OCTOBER, 19H 

Another assignment for this portentous, 
timesaving contrivance may be figuring out 
the motions of the planets. Some of the 
most important dynamic equations of the 
solar system have not been solved yet, 
simply because there have never been 
enough mathematicians available. The solu
tion of these and other such equations may 
affect the theory of relativity and other 
great scientific concepts. 

Calculations made with this machine may 
tell the experts more about the motions of 
stars in spiral nebulae, about the oscillating 
or vibrating stars, about what goes on inside 
of stars, and about cosmic rays. Difficult 
problems in physics (Continued on paqe 222) 
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CAN YOU SOLVE 
THESE 

. 

MATCH PUZZLES? 

A F 

c:• ===• 
E G 8 

H J 

c 

·~==:::JJ 
K D 

1 Set out 12 matches so that they will form 
four squares as above. Now move four 

of the matches and rearrange them so that 
the resulting group will be three squares 
of the original size. No matches may be 
either added to or taken away from the 
original number. 

2 Arrange three two-inch wineglasses in a 
triangle, separated by approximately the 

diameter of the rims. With three matches, 
make·a support between the glass edges that 
will hold a similar wineglass, base down. 

5 Here is deep stuff concerning the motive 
power of the Earth and the composition 

of matches. Arrange 15 as shown below. 
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HERE is fun for the individual or for 
group amusement. The five tricks 

shown on this page offer a challenge to 
puzzle experts, and since kitchen matches 
are readily available everywhere, the ma
terials are no problem. The teasers are used 
through the courtesy of Harper & Brothers, 
publishers of "Puzzles for Everyone," by 
Julien J. Proskauer. Answers are on page 
246. 

J Arrange six matches on a table as in the 
figure illustrated below. The problem is 

to form two diamonds by changing the 
position of only two matches and adding 
another one, thus using seven matches in all. 

4 A wooden match is bent at an angle, 
placed as shown on the mouth of a bottle, 

and a dime is laid on top. The problem is 
to get the dime into the bottle· without 
touching any part of the setup. You'll need 
to practice this trick to do it well. 

. . . . 

Then take away three matches and change 
the position of one. The result will show 
what matches are made of. 
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A T THE Army Air Forces Materiel 
r\ Command's aeromedical laboratories, 
Wright Field, Dayton, Ohio, doctors have 
developed an ingenious device to find out 
what happens to a pilot when he lays his 
plane on its side for a tight turn at high 
speed or pulls out of a hard dive. 

When an airplane changes direction, its 
pilot is subjected to centrifugal for ce. The 
degree of that force depends on the speed of 
the plane and the abruptness of the change. 
For many years, pilots and doctors alike 
knew that strange things happened to a man 
subjected to centrifugal force. What they 
didn't know was whether those things were 

• 
SeriOUS. . 

That led to the rlevelopment of a new 
kind of centrifuge for use in discovering 
the effects of this centrifugal force on air
men with accuracy. It is wholly an ex
perimental machine, and is not, as yet, being 
used to determine service pilots' tolerance to · 

OOTOBERJ 1944 

Ready for a whirl in the Wright Field centrifuge, 
a subject · has his pulse taken. The machine tests 
a man 's reactions to centrifugal force in flight 

y e? 
Wright Field1s human centrifuge 

shows what happens when a pilot 

loops, dives, and turns at high 

speed in combat maneuvering. 

the centrifugal forces produced in flight. 
The centrifuge is exactly what its name 

denotes. It works on the same principle as a 
cream separator. It sets up centrifugal 
forces the same ones a person gets in an 
amus~ment-park roller coaster. ):t is cen
trifugal force that keeps the water from 
spilling from a bucket when you whirl it 
around your head. A bicyclist "banks" his 
turn to compensate for centrifugal force. 

While the results of less than 18 months' 
study are secret, it can be disclosed that re
peated exposures of a man to powerful cen-
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DECELEilATION ACCELERATION ACC.ELERATIOH 
This man, jumping from an IS
inch chair and landing stiff
legged, would experience a 16-
G pull at point of deceleration. 
G force is "positive" when its 
direction is from head to foot 

In this elevator, rising at an 
increasing speed, G again 
comes into play, for, as at left, 
the man's inertia is being over
come. Force is again positive. 
Negative force is foot to head 

In making a turn, this fast racing 
car has had to overcome its natural 
desire to continue straight on. The 
resulting G pull, caused by centrifu
gal force, depen.ds on the speed of 
the car and sharpness of the turn 

trifugal force or, as the Army puts it, to 
high G's have not had harmful effects up 
to now. "Blacking out" from G's, which 
means a loss of vision but not of conscious
ness, makes a person infinitely tired. He 
feels as though he has gone two or three 
days without sleep. But a night's rest will 
bring him back to normal. 

A "G" is a unit of measure of pull in any 
direction. The normal weight of an object is 
taken as 1 G. The force of gravity is used to 
measure centrifugal force at the Wright 
Field laboratory simply because it is a 
known quantity. Gravity has nothing to do 
with the strains on the body set up by the 
centrifuge. The rate at which a body will ac
celerate in a free fall in a vacuum regard
less of its mass or density is 32.2 feet per 
second per second. The doctors use that as 
a departure point in their studies. 

If centrifugal force makes a 150-pound 
man exert a pressure of 300 pounds, it will 
subject him to a pull of 2 G's. "Positive" 
G's mean a centrifugal force directed from 
his head toward his feet. A pilot gets posi
tive G's in pulling out of a dive. "Negative" 
G's pull in the opposite direction, from the 
feet toward the head. A pilot gets negative 
G's in an outside loop. If the pull is hard 
enough he "reds out" as the blood rushes to 
his head. No experiments in negative G's 
have been made with the Wright Field cen
trifuge. 

The doctors have discovered that the aver
age man does not black out until he reaches 
four or five G's. Only tw.o of the subjects 
tested were able to take seven G's before 
blacking out. The progressive effects of 
G pull on a man are: 

Drawings by ERIC SLOANE 
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The hands begin getting heavy and the 
jowls pull down. 

Peripheral vision begins to dim. 
Vision disappears but consciousness re

mains. (Blackout. ) 
Hearing disappears a:nd thinking becomes 

confused. 
Complete unconsciousness occurs. 
The time element in evaluating G's is im

portant because at low G's it may take eight 
seconds before blackout sets in. At high or 
accelerated values, blackout can occur in as . 
short a time as three seconds. 

The specialists know now that some tricks 
of veteran pilots, such as yelling or straining 
at the moment of pull-out, do have merit in 
increasing the tolerance to G's. Most of 
these tricks raise the blood pressure. In-

POSITIVE AND NEGATIVE 
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ELECTRICAL CONNECTIONS TO 
RECORDING INSTRUMi:NTS MADE 

" BY MEANS OF CONTACTS WHIC~ 
. REVOLVE IN STATIONARY 

TROUC.HS C.ONTAINI'NC 
MERCURY 

O&SERVER'S CONTROL 

ACCELEROUEI ER 
(MEASURES C'S) 

l 
I 

I 
I 

ELECTRICAL 
CONNECTION 

BETWEEN 
CARRIAGE 
ANDMERCURV 
IN TRO.UC.HS 

CAMERA 
PHOTOGR 
SUBJECT AHO 

____ _. METERS DURINO TEST 
METERS TO RECORD 
REACTIONS OF SUBJECT 

. 
Details of the centrifugal tester. From the seat near the axis of the "merry-go-round," the observer 
causes lights to flash on the panel of the gondola, and a buzzer to buzL The subject's quickness in 
turning them off shows how he is standing the G 's. A speed of 35112 r.p.m. usually produces a blackout 

creased blood pressure slows the drainage of 
the blood from the he8.d. A tense pilot will 
not black out as quickly as a relaxed pilot. 
That is substantiated by reports from com
bat and test crews. Back-seat pilots or crew 
members, not aware that a change of direc
tion is impending, black out. The pilot of 
the plane, who knows what is coming and 
braces himself for it, does not. 

The centrifuge was designed in 1942 by 
Capt. Harry W. Jobes of the Air Corps. It 
was modified by Capt. William Cade. A 
consultant on the design and operation was 
Dr. E. J. Baldes of the Mayo Clinic, Roches
ter, Minn. The centrifuge and acceleration 
studies are under the direction of Capts. 
C. A. Maaske, George L. Maison, and George 
A. Hallenbeck.- DEVON FRA NCIS. 
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PusL-OTer Bridges 
Built Li~e Magic 

If you noticed a sma ll reproduc
t ion of this photo on pa ge 71 of 
the September issue, you prob
ably wondered how this strange, 
self-support ing bridge the so
called Bailey bridge-was put 
together. It has been one of the 
best-kept secrets of the war, but 
we ca n nowshow thewhole process 

fro••• 
lnterloc~ing Parts 

By GOLD V. SANDERS 
Photographs b y WILLIAM W . MORRIS 

PICTURE a steel bridge built entirely on 
one bank of a stream and then pushed 

across, supporting itself without any under
pinning, and you have a mental image of 
the Bailey bridge, one of the most ingenious 
devices born of war's necessity. It sounds 
like an impossibility, but it is a very real 
fact. The British and American armies have 
used it countless times since it was invented 
in 1940, and it has proved the perfect an
swer to enemy demolitions. For four years 
its construction has been kept a secret be-
cause of its tactical importance. . 

Small crews of engineer soldiers throw 
these bridges across streams and gullies in 
a few hours ; short bridges, long ones, heavy 
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or light, depending upon what is n eeded. A 
small number of standard units are r epeated 
over and over for the different sizes. A 40-
foot span can be completed by a crew of 37 
men in an hour and a quarter. In seven 
hours a huge structure 180 feet long can be 
put up by a crew of 148. · 

Construction is all on the near bank. The 
whole structure rests on free-turning rollers 
while being built. Launching from one bank 
only is accomplished by the simple expedient 
of keeping more weight on the bank t han 
is extended over . the gap at any one time. 
The front part, or launching nose, is a skele
ton affair that goes across the stream first. 
Stringers and floorin g a re left out ·of it , as 
well as some of the bracing members used 
in the bridge proper. The sections of bridge 
proper, which are built after the nose, are 
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Basic unit member of the bridge is a I 0-foot truss 
panel weighing 600 pounds. These form t~e sides and 
supporting members. Here a six-man crew is carrying 
forward the first panel, which will go into the long 
launching nose as the first step in bridge building 

When two panels have been placed on the rollers, an
other crew brings up the first crossbeam, or transom. 
This is a 10-inch-high I beam, slotted and recessed 
to fit snugly into the corners of the side panels. 
Such beams act as braces and support the bridge floor 

Now the bridge is growing , link by link. Note the up
ward tilt given the first two panels, which form a part 
of the launching nose. This takes care of sag as the 
bridge is pushed across the gap. The launching nose 
is unfloored, to make it lighter in weight than the rest 

I . • 

-
• • • 

The first panel is placed on one of a pair of rock
ing rollers set on a wooden pedestal near the edge 
of the gap. These, and other rollers set farther back, 
enable the bridge to be rolled out toward the oppo
site bank as fast as the following sections are added 

--..... ~ 

• - .. . -
• -· 

• 

Transoms are quickly fastened to the horizontal and 
upright parts of the trusses by means of clamps. Two 
men do this, one working on each side. Above, sway · 
brac~s are hooked diagonally across each bay or sec
tion and tightened with turnbuckles to give rigidity 

Manpower shoves the bridge forward as it grows. · 
This section has double truss members, which not only 
give extra strength but also help provide the neces
sary weight on the land end to keep the protruding 
part from tipping downward into t he stream or gully . 



This is h.ow the launching nose looks as it inches 
out . over the chasm. In this case, it consists of 
five skeleton sections. Its weight is supported 
by the heavier part back of the rollers. Length 
of launching nose depends on the width of the gap 

fully floored and braced, and also may have 
additional structural members on each side. 

The nose sags somewhat as it is pushed 
across, but this is allowed for in advance by 
giving the nose sections an upward tilt 
when they are put together. All that is 
needed on the far bank is a pair of rollers 
to receive the nose. This skeleton part is 
dismantled, section by section, on the far 
bank as complete sections are added in the 
rear and pushed forward. 

The primary unit member of the Bailey 
bridge is a welded steel truss panel 10 feet 
long and five feet, one inch high. These 
units are joined end to end by inserting 
steel pins at top and bottom through match
ing holes. Bolting is reduced to a minimum 
by substituting fixed lugs, recesses, and 
dowels for joining the various members. 
Six men carry each truss panel and hold it 
in place while others drive the pins. Another 
crew brings up a 10-inch I beam that fits 
snugly acr oss the bottom chords of the 
trusses and is secured by two special clamps. 
Steel stringers fit into lugs on the I beams 
without bolting. When the floor planks and 
curbing are la id, eight bolts to the 10-foot 
section hold them all in place. Even this 
small amount of bolting is simplified by 
using T-head bolts. The nuts are never re-

moved. The T-heads are inserted through 
slots in the . curbing planks and engage with 
recesses in the stringers by a quarter turn. 
Two or three turns of the nuts are enough 
to tighten them. Four more bolts are used 
to secure a pair of diagonal braces, and 
that is all the nut-turning there is in a 
10-foot section of bridge, unless added rows 
and tiers of panels are put on for greater 
strength. Sway braces underneath are 
hooked on and tightened with turnbuckles. 

When there is sufficient space, a whole 
Bailey bridge, nose and all, is built at once 
and then pushed across the gap. If working 
space is limited, a section at a time may be 
added and pushed forward, just so there is 
always sufficient weight back of the front 
rollers to keep the nose from tipping into 
the stream. 

The various versions of the bridge are re
ferred to as single-single, double-single, 
triple-double, and so on, depending upon the 
multiple of truss panels added alongside the 
first pair or in tiers. The I beams or cross 
members are notched to receive three rows 
of trusses on each side. 

The capacity of all sizes of Bailey bridges 
is precalculated in accordance with the 
length of span and multiple of trusses used. 
Under the urgency of warfare, Bailey 
bridges 300 feet long have been built. Much 
wider gaps have been bridged where enemy 
demolitions left the piers of old bridges 
standing. With such supports at intervals, 
Bailey bridges can be stretched to prac
tically any length. They can also be laid on 
pontons. 

The Bailey bridge takes its name from 
Donald Bailey, a British engineer who con
ceived it in 1940. It went into use that same 
year, and was so much better than anything 
else of the kind that it was adopted as 
standard by the U.S. Army. Now it is 
built here, and the component parts made 
here and in England are a ll inter changeable. 
The U. S. Army had a 10-ton bridge, which 
was also launched from one bank (P.S.M., 
May '43, p. 73), but this lacked many of 
the good features of the Bailey bridge. 

A standard Bailey bridge set has sufficient 
units to build a double-double 150 feet long . 
To car ry t his material, 21 2 1/z-ton t rucks 



These men ore laying the stringer units, which fit 
neatly into lugs on the crossbeams and need no bolt
ing . All parts of the Bailey bridge are designed to 
go together with a minimum of labor and to require 
the smallest possible number of tools ond fittings 

This shows how the notched ends of the floor planks 
fit between the buttons on the outside edges of the 
stringers. Flooring units are sturdy enough to stand 
up under the heaviest loads-including heavy tanks 

The floor planks, ready cut and notched at the ends, 
are laid across the steel stringers. A standard set 
of Bailey bridge parts contains enough materials to 
build a double-truss, double-story span of 150 feet. 
Twenty-one 2112-ton trucks and trailers carry it all 

• 

One curbing plank covers the ends of 13 floor planks. 
Four bolts, which go through the curb planks and en
gage with the stringers, hold down the ends of oil 13 
planks. This completes the flooring of the sectic.., 

ATTACHING ·WALKWAY 
Ten-foot ready-made sec
tions of wooden walkway 
are laid on the steel sup

Guard-roil stanchions slip into the 
holes at the ends of the steel walk
waysupports. Rope is strung ihrough 
split rings in the stanchions, form
ing guard roils that keep crowded 
troops from being jostled over the 
edge of the walkway into the stream 

A 2112-foot walkway is installed on 
each side if needed. Steel support
ing members fit into recesses in 
the crossbeams and need no bolts 

ports. The walkways are handy 
when there is a good deal of 
foot traffic, or when infantrymen 
and vehicles cross simultaneously 



On the far bank, another pair of rollers has been set 
up and a part of the crew is ready to receive the 
launching nose as it inches over. Standing on the 
nose, the officer in charge directs the ticklish job 

The bridge now rests on rollers at both ends. As the 
additional sections are added on the op'posite , side, 
it is pushed over and the launching nose is taken off, 
part by part. A bulldozer often helps with the pushing 

'When the floored portion of the bridge gets across, 
prefabricated ramp str-inger units are quickly laid 
to form the approach. Floor planks and curbing are 
laid on the ramp in the same manner as on the bridge 

Over the finished bridge roll a jeep, a scout car, 
and a medium tank, while infantrymen file across the 
walkway on one side. This II 0-foot, double-truss, 
single-story job was built by 37 men in a few hours 

1' . 
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and trailers are required. Loading is stand
ardized · so that each truck and · trailer 
carries one section of bridge plus the few 
tools needed in erection. If some trucks are 
knocked out, a complete bridge of smaller 
size may still be built. 

In practice, a Bailey bridge is often built 
of single or double construction to carry 
light loads at first, then strengthened later 
by adding more trusses so that it can bear 
the heaviest equipment. In this way, the 
bridge first serves light combat units and 
then, as the battle ,line advances, carries 
the heavier traffic of supply and reinforce
ment. These bridges can be disassembled 

as easily as they are erected, but in some 
instances they have become virtually per
manent spans. 

It takes more than the demolition of 
bridges to stop an army equipped with 
this ingenious device. The Bailey bridge of
fers one more example of the way in which 
clever design, mass-production manufac
ture, and superb tactical application .in the 
fi~ld have changed the art of war. In Italy 
and in France it robbed the retreating 
enemy of one of his few remaining defenses 
and kept him from trading dynamite for 
precious time in which to withdraw and 
reform 'his lines. 

C-69 CONSTELLATION TRANSPORT 

' .. 

• 

Carrying key personnel and critical equipment to war fronts is the importa.nt job 
of the Lockheed C-b9 Constellation, pictured here by Jo Kotula. This big four
motored .transpor.t can carry 55 passengers (in addition to its crew of nine) or 15 
tons of cargo. Some idea of its speed and range is given by the fact that one of 
these ships flew nonstop from Los Angeles to Washington in less than seven hours 
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Thes~ titGnic footprints, mode 
in mud. that later hardened into 
rock, were left by seven mon-· 
strous sauropod dinosaurs .that 
passed this way some 120 mil
lion years ago. To reach these 
markings, a number of sediment 
layers, which undoubtedly a ided 
in preserving the tracks through 
the ages, first had to be re
moved. The absence of trailing 
marks indicates that at the time 
of the dinosaurs' passing the 
area was covered with water 
deep enough to float the rep· 
tiles' tails off the muddy bottom, 
as pictured in_ the sketch 'at right 
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DINOSAUR footprints found in Bandera County, Texas, 
offer a clue to a mystery that has long baft!ed paleon

tologists: Could the prehistoric Brontosaurus walk on 
land? This 27 •ton sauropod, largest reptile ever to in
habit the earth, was known to have been a good swimmer; 
but could his legs support his great weight? The 120,000-
000-year-old tracks shown on these pages lead experts to 
believe that BroJttosaurus was at home on terra ftrma. 
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• 
• Sun cracb In the slit that partially f111ed then dinosaur 

tracks suggest that the area wos sometimes compl•tely above 
water. Although undeniably tremendous, the size of then 
footprints Is ROt astonishing when it is rem•mbered that 
they were made by mammoth reptiles that grew to a leftgth 
of 70 feet and often weighed 30 tons. The chart at left, of 
the dinosaurs' "stamping ground," shows markings left by 
23 of these monst•rs. Included ore footprints of the thre .. 
toed carnivorous dinosaur, a coftsiderobly smaller ancl dis
tinctly different reptile from the gigantic herbivoroussouropocl 
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dawn of 
plenty of 
of clear 
garbled, 
Norwegian 
captain. 

JAMES W. LEES, JR. 
a war fteet or convoy enters a 
·of "radio silence," many-hued 

ships to talk to each other 
.u ... 6 their position to an enemy. 

,ne.ntage from long before the 
1lag signals still ftnd 

.ce1cirnte use, too. Within range 
. ty, their messages cannot be 
mean the same thing to a 

French or American sea 

The International Signal Code, translatable in seven 
languages, is ihvaluable to fighting and cargo ships 
operating in zones of "radio silence." Messages are 
sent in one, two, three, or four-letter groups, those 
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How 1lag signals work is illustrated by the 
International Signal Code, which employs 
the. 40 symbols pictured below. A display 
of these on a single halyard constitutes a 
"hoist" and is read from top to bottom. 
Each letter of the alphabet has a distinctive 
ftag; and each numeral, a pennant. Three 
"repeaters" enable letters or numbers to be 
duplicated, so that a single set of ftags 
sutftces to tra~smit "pass," "noon," or 
"2222." All merchant vessels communicate 
with each other and with warcraft by the 
International Code. When a man-of-war 

in imalle't groups being the ·most common or urgent. 
For instance, "0" means "Man overboard." "OL" 
commands "Heave to or I will open fire on you." 
"VZIO" (in ".hoist" at far right) means "Increase your 
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wishes· to address a merchantman, it hoists the 
code pennant. 

Simplest, but slowest, of signaling methods 
would be to spell out each message, letter by 
letter . In practice, only personal names and 
addresses need be transmitted this way. Thou
sands of "code groups," or arbitrary combina
tions of letters, internationally agreed upon and 
conveniently listed in all mariners' code books, 
provide a shorthand equivalent for practically 
ever y word or sentence in the language of t he 
sea. 

One-letter flag displays serve for the most 
common or urgent messages--0 for "Yes," N for 
"No," 0 for "Man overboard." Two-letter code 
groups follow in priority. OL commands "Heave 
to or I will open fire on you." RP warns "You 
should keep a lookout for mines." Three-letter 
hoists provide the main vocabulary of flag sig
nals; thus, IGH, "Did you get latitude at noon?" 
and OGF, "Storm track is curving to right." 
F our-letter combinations, if they start with A.~ 

speed to I 0 knots.' ' Messages may also be sent by secret 
code, or by spelling out each word, in which case the "code" 
pennant is not included in the hoist. Names (shown under 
symbols) ore used to prevent confusion in referring to flogs 

• • 

SIGNAL CODE -THE "SIGN LANGUAGE" OF THE SEA 

• 

Fox George How lnt Jig 
-

• • 

• 
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Prep Q ueen Roge r Sugar Tare 

Z~bra 1st R~p~at 2nd R~peat lrd Repeat 
-

, I 
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Of all the many flags that warships have occasion to 
break out from time to t ime, the only one to top O ld 
Glory is the Church pennant. It is flown, however, 
only when religious services ore being held on board 

are place names AMGX for Pearl Harbor, 
ABQQ for Berlin, AQGA for Tokyo. Identi
fying flag signals for ships, displayed in 
peacetime when enter ing port, are the same 
as their radio call letters . . The first letter 
designates the nationality of the ~essel
for example, K , N, or W stands for the 

• 
United States. 

To avoid mistra.n.slations of the flags, 
signals keep the decoder informed whether 

Ot!letal U . S . Navy photographs 

• 

Here a crew member rigs up a special colored lamp 
on a convoyed merchantman. lamps of various 
colors are used by our warships and cargo vessels for 
communicating with each other at night by code 

a hoist is in code or spelled out; and a "tack 
line," or six-foot length of halyard, sets 
apart one code group or word from the next. 

Naval vessels of all sea powers talk 
among themselves by secret flag codes, de
vised for their specialized needs. In time of 
war, allies such as the United States and 
Great Britain exchange their warship codes, 
and use one or the other, by prearrange
ment, in joint naval operations. 

On gala occasions, a U. S. warship will make a " full-dress" display by breaking out every flag on board , 
including those of the secret Warship Code, stringing them up from bow to stern in a prescribed order 

' 

·~ 

• 
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The fourth flag down on this hoist is strictly non
GI. Carrying such ma rkings as an exclamation point 
and questio n mark, it is a "what-the-hell" flag, flown 
by a Yank skipper in jaunty defiance of enemy action 

. 
Semaphore code, employing two small 

hand flags of like pattern and colors, tran.s
mits messages· rapidly at close range. 
Letters of the alphabet are indicated by the 
positions in which the :flags are held, and 
all words and numbers are spelled out. 

Special flags denote the presence aboard 
ship of the President, the Secretary of State, 
and other high officials. 

Even the Stars and Stripes may serve .as 
a signal ftag. Recently enacted law pre
serves the time-honored usage of :flying it 
upside down "as a signal of dire distress." 

On gala occasions, a rainbow of signal 
:flags bridges the masts and extends to the 
bow and stem of a ve.ssel. ·Does the arrange
ment follow any particular order? In the 
Navy, originally, no. But long ago, tradition 
has it, a plainly readable and uncompli
mentary mesaage worked into the display 
by a practical joker reddened the face of 
his skipper. From that day to this, Navy 
regulations strictly prescribe an exact 
sequence of 1iags, so carefully chosen that it 
means absolutely nothing in plain language, 
code, or Sanskrit. 

After dark, when signal flags cannot be 
distinguished, flashing lights provide visual 
communication in war and peace. Convoys 
also use colored signal lamps in a special 
code of their own. 

OCTOBER, 19_._. 

Comes dusk and a ship turns to its signaling light, 
which can be made to blink out fast dot-and-dasl... 
messages by flickihg the shutters in front of the lensJ 
Man in foreground is reading an incoming message 

The flag "bag" on the signal bridge of a U. S. battle· 
wagon. Because of the "repeat" flags shown on page 
I 03, only one flag need be carried for each symbol 
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1909 Early successful Avros were small, fl imsy triplanes. 
This had a motorcycle engine and a four-bladed propeller 

1912 Three years later, this test cabin monoplane was 
powered by a radial engine and hod new wi.,g mounting 

---J 

1914 The Avro 504-K was equipped with an 80 or I 00-hp. 
rotary engine. It was a standard trainer for nearly a decade 

.... 1 • •• 
••'"'FI "" 

• 

1916 First Avro twin-motor heavy bombers were the Pike 
and Manchester, forerunners of the Lancaster shown right 

• 

BACKBONE of the hard-hitting British 
Bomber Command is the A vro Lancas

ter, the great ship that has been dumping 
truck loads of hell on Berlin and other Nazi 
points with pleasing regularity. Her eight
ton bomb capacity includes accommodations 
f or "cookies"- British term for block
busters and a variety of incendiary bombs, 
and she packs 10 medium-caliber machine 
guns in her four power-operated turrets for 
shooing off interference by German fighter 



I -

• 

planes. Behind the Lancaster design lie 
nearly 40 years of successful airplane con
struction by a distinguished firm. The first 
Avro plane to leave the ground was a 
biplane which, in 1906, was the first of all 
British-built planes to fly. The name Avro 
-is derived from the pioneer builder and 
pilot responsible for this first plane A. V. 

·Roe, now Sir Allison V. Roe. 
A comparison of the full-color cut-away 

FLOOR 
GIRDER 

J. 

a bove with the paintings at the left pro-
- -

vides an interesting commentary on the 
rapid development of A vro design between 
the 9-hp. triplane model dated 1909, and 
the 5,000-hp. four-motored bomber of the 
present year. Best known to the 'flyers of· 
World War I was the versatile model 
504-K, in which probably more war flyers 
were trained than in any other single de
sign of ship, not excepting our own "Jenny." 

107 
, VII t m >rt 



Aa.rti:IW SMOINS 
WNIU LOGS 
Wlal LAIO 

Drawing• 
by 

&. G. SEIELST AD 

108 

'· . . 

.. 

• 

.. . . 
•t 

• • . . t . ., . . . ' . . . . . 
, .. : . ' .. , 

• ' I 

I , "'' • • . . . . . . 
. . 
' . . 

• 

Sc:ene of Innumerable tragedies throughout the 
centuries, from ancient Aztec: religious rites to plain 
murder and suicide, this Mexican terror pit has been 
sealed forever by the method illustrated at . the left 

• utt1ng 
out 

I 

s e 
SCREAMING sacrifices to strange gods, 

corpses of, medieval victims of persecu
tion, even the grisly results of Chicago 
gangster activities have hurtled down to ob
livion in the gaping earth slit that is called 
The Mouth of Hell. That's all over now, for 
the citizens of Taxco, 105 miles south of 
Mexico City, have, with the help of an 
American and ·a Mexican engineer, sealed 
it up forever. Formerly believed to be a 
mile deep, the hole has been shown by 
scientific measurements to go down 4 75 feet. 
To . remove this relic of barbarism, heavy 
timbers were braced on jutting rocks a few 
feet below the orifice; when dynamite 
charges were set off near the surface, tons 
of rocks keystoned across the horror hole, 
closing it for all time. The operation, which 
cost about $500, was undertaken after ex
haustive exploration by Dr. Ezequiel Or--donez, leading Mexican geologist, and other 
scientists. 
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All-Purpose Soap 
Aids Our Gl Joes 

MAKING. life a lot easier for our soldiers 1s a soap 
mild enough for shaving, powerful enough for the 

greasiest pots and pans, and capable of producing a 
foamy lather in water hard or soft, fresh or salt, hot 
or cold. Secret of the soap lies in a synthetic sulpho
nated product aeveloped from petroleum by Du Pont 
and known merely as MP 646. It is being sold by the 
hundreds of thousands of pounds to soap manufacturers 
who add it to their products in the ratio of one to two. 
Wide civilian use is expected in postwar years. 

K. P. LOSES much of its terror because of the new soap's 
exceptional ability to chase dirt, oil, and grease in any kind 
of water. Postwar use of the soap is expected to be extensive 

Mild enough for toilet use, and yet power
ful enough to clean the grubbiest clothes, 
the new soap produces a lather in either 
sea water or water that is hard a nd cold 

SHAVING, with the new soap, is mad e im
measurably easier for the soldier, who never 
knows wha t kind of water he may find at 
ha nd. Chief ingredient, which is a dded to 
other const ituents of the soap in a propor
tion of one to two, is a synthet ic sulpho
nated product developed from petroleum by 
Du Pont and known as MP 646. It is now 
being sold in quantity to manufact urers 

A SIMPLE TEST 

Hard wate; usually contains magnesium 
or calcium, which cl.anges places with the 
sodium or potassium of ordinary soap to 
produce an insoluble compound, as ilt 
tlaa at the right. Suds In the glass at 
left were produced with the new soap. 
When emptied, this glass will easily riMe 
clean; the other will retain a sticky scum 
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OurColorC esaLook 
By HARRY WALTON 

Photographs by WILLIAM MORRIS 

and ROBERT SMITH 

VISITORS to London about 1816 
were amazed to see people in 

the streets gazing skyward through 
pasteboard tubes. But these watch
ers were peering at no eclipse or 
comet. They were fascinated by a 
scientific novelty that had taken 
London by storm- the kaleidoscope, 
invented by Sir David Brewster. ' 
First regarded only as a toy, it 
was soon adopted by artists as an 
aid in originating new designs. Sir 
David named his invention by com
bining three Greek words : kalos, 
meaning beautiful; eidos, form; and 
skopeo, I see. Almost al"!yone who 
has looked through a ka.leidoscope 
will agree that the name is ap
propriate. 

Two mirrors on facing walls cre
ate the familiar illusion of an end
less succession of walls. Multiple 
reflection also produces the pat-

POPULAR SOIENOE 
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terns in a kaleidoscope, but the mirrors are 
joined at one edge, so that the reflections 
form a circle. Their number depends upon 
the angle between the mirrors. 

Because of the angle at which reflection 
occurs in a kaleidoscope, ordinary mirr.ors 
will produce a blurred double image both 
the silver backing and the glass surface 
reflect light. The mirrors must be of the 
front-surface type. Unsilvered glass acts 
as such a mirror, particularly if its back 

OCTOBER~ 1944 

surface is blackened with paint or enamel. 
Small kaleidoscopes can be bought at toy 

counters, but you can assemble one from 
common materials, and learn much about 
this fascinating device. Pictures on the fol
lowing pages show step by step how to build 
a two-mirror kaleidoscope that will form 
twelve-unit patterns similar to those above. 
Three mirrors of the same size arranged 
triangle fashion will form six-unit designs 
and multiply each into an allover pattern. 

111 
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1 The kaleidoscope on page I I 0 was made from 
these parts: a 2" by 9" mailing tube, two 

glass strips I Ya" by 8", a frosted and a clear 
glass disk, block paint, tape, cement, card
board, plastic scraps, and covering paper 

5 Tope the spacing strip in place to hold the 
mirrors 30 deg. apart. Be sure the pointed 

surfaces are outside; then slide the mirrors 
into the tube as in the photo below. If they 
fit loosely, wrap a sheet of paper about them 

9 It is interesting to experiment by varying 
the amount of the load and using scraps of 

different colors. To view the patterns, press 
the frosted disk into place. When the load is 
·otisfoetory, secure the disk by cementing it 

2 Sizes ore not critical if correct proportions ore 
maintained. Any tube con be used, provided the 

glass strips ofe cut to fit inside at an angle of 30 deg. 
They should be about four times as long as they ore 
wide. Coat one side of each with block point or enamel 

6 Push the mirrors Ya" inside the end of the tube. 
So placed, they should reach to within about fa" 

of the other end. This will leave ample room for the 
load. Apply cement thinly inside the '/a" space and 
to the edge of the eyepiece, and press this into place 

1 Q You can improve the outward appearance of your 
kaleidoscope by wrapping the tube in some gaily 

colored decorative paper. The kind used for Christmas 
packages is ideal. Clear model-airplane dope, lacquer, 
or varnish will prevent in jury from frequent handling 
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3 While the painted glass is drying, cut a disk out 
of stiff cardboard, making it a close fit inside 

one end of the tube. At the center punch a V .. " peep
hole. If no punch ii available, use a sharp knife to 
cut a triangular hole %" on a side, as shown above 

7 Turn the tube around and push the clear glass disk 
into it right against the ends of the mirrors. A 

little cement may be spread around the edge. Now cut 
a cardboard strip ¥a" wide and long enough to over
lop inside the tube. Cement it fast as in the photo 

WHAT'S IN A KALEIDOSCOPE 
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CLEAR GLASS DISK 

FROSIEO 
~,., ..,__ GL.~SS DISk 

4 When the paint is dry, ioin the mirrors at 
one edge with adhesive tape, the unpainted 

sides facing. Set them on o drown angle of 30 
deg. or on the diagram below. Cut o cardboard 
spacer to fit closely within the outer edges 

8 You are now ready to add the loa'd, Bits of 
colored plastic, broken glass, beads, and 

scraps of celluloid are suitable. All should 
be translucent or transparent. Carved pieces, 
notched edges, and saw cuts yield odd effects 

CARDBOARD 
SPACER 

TEMPLATE 
FOR SETTING 
MIRRORS 

CAROB~ 
eYEPIECE 

MIRRORS 



HOW the 1-'irS ~ea-Air ReScue 

• 

4 Changinq couzse, the K-59. fol-
lowed them at full speed. Within 

five minutes, Ensign Buys siqhted the 
raft and ordered his crew to rel'cue 
stations .•. . 

By FRANK TINSLEY 
Our Navy blimps are versatile. They 
can rise verUcally, hover, and cruise at 
low altitudes. They're J?Oiaon to 0 -boats; 
no blimp-escorted convoy has lost a ship 
to a submarine. Now the lighter-than
air craft have won new laurels. • • • 

1 While on a routine coastal patrol. the 
airship K-59, under the command of 

Ensign Lowell E. Buys. recently effected 
the first sea-to-alr rescue in the annals 
of aviation! 

• 

• 

• 

5 Seeing that the pilot was injured. Buys flew over the 
raft, dropping a first-aid kit and then a smoke bomb to 

show the wind direction. Too light to provide much brak
ing force for the blimp, the fluky breeze made maneuvering 
very difficult •.•. 

Taking up the slack in the line so as not to dunk the 
pa tient, Buys rose to 7 5 feet as the pilot was hoisted 

hand over hand. Swinging himself out of the after door, 
Chief Boatswain's Mate George F. Graffe helped the in
jured Marine aboard. The actual rescue from raft to 
blimp was completed in 20 seconds I 



2 Marine was on pat 
the California coast when the engine of his 

began acting up. Losing altitude steadily, he was 
trying to nurse the Avenger back to shore when an 
extra-high wave reared up and clipped her I 

• 

6 Balancing the K-59 on t.he light side, about 
25 feet above the waves, Buys cut his star

board enqir:e and again headed for the raft. A 
parachute harness was lowered to Sergeant 
Laing, who swiftly adjusted it to the shoulders 
of his injured skipper. • • • 

8 Safely aboard, Metcalf 
was given first ald. 

Leaving Laing to be res
cued by a PBY, the K·S9 
headed for shore. 

J 

,.,. 
MetcaU was in u1e torr:r•h 

but he and hia gunner, Sgt. James 
W. Laing, inflated their life raft. Es
corting planes raced off and 
naled Buys' blimp to the rescue. 

A waiting ctmbulance rushed the t 

injured Marine to a hospital, where t 

he was comfortably tucked in bed J 
within 90 minutes after the crash. The e 
fbst sea-air rescue had been made! ! 
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PLANES WILL LAND at night on glowing 
ftelds instead of under glaring fioodlights if the 
invention of Eulalia C. Henderson and George 
Stallard, of San Francisco, is put to use by air
ports. The new landing surface would be 
composed of spring-an~hored translucent 
blocks, illuminated from below by electric 
lights. Sucb construction provides a cushioned, 
nonskid surface; as the plane lands, the un
depressed sections act as a brake when they 
are met by the wheels. The warmth generated 
'by the lights is expected to melt ordinary ice 
and snow, but supplementary heat may be used 

. if necessary. 

WITH 
SLEEVE ) 
RETRACTED 

I 
SLEEVE IN FORWARD : ~"" 
POSITION . 

PULL DOWN THE GIRDLE and you have a 
smaller paintbrush.· Harry A. Rishel, Ambler, 
:Pa., has devised· a brush that is adjustable . to 
di:ft'erent-sized surfaces and varying conditior.d 
by merely sliding a built-in sleeve over the 
bristles. When the sleeve or girdle is retracted, 

·the brush is adapted to . broad, fiat surfaces. 
·when it is pushed fo~ard, shortening· the 
bristles, the brush may be used to paint narrow 
surfaces such as moldings and strips with less 
danger of smearing adjacent glass, screening, 
or hardware. 

116 
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TRANSPARENT PANELS 

REFLECTOR 
A - LlGHT 

C USHION SUPPORT 

HOW BIG IS A PIECE OF PIE? The 
question is answered for boarding-house. 
and restaurant keepers with a device, 
originated by Morris Leve, of Los 
Angeles, · that simpltftes the. division of 
a pte into almost any given numbe~ of 
equal parts. This new pastry g~uge, 
made of sheet metal to fit over a pie, 
is graduated with 
lines to act as guides 
in cutting. A pin in 
the center of the bail
type handle indicates 
the center of the pie. 
Cuts are made be· 
tween this. point and 
marks on the circum
ference of the gauge. 

-



THAT UP-AND-DOWN MOTION that dentists 
tell us we should use in bruahing our teeth ia 
easily accomplished by the use of a new 
manually operated rotary toothbrush invented 
by Denis Borgeat, Montreal, Canada. The ahape 
of the handle allows the user to take a ftrm grip 
and vary the pressure of the brush against the 
teeth. Since the bristles are arranged in a spiral 
sequence, there is a transverse as well as vertical 
brushing motion. 'The construction has been 
kept simple and open to enable the user to keep 
the brush clean and free from accumulations of 
toothpaste. 

• .. 

. ...-· ~ ·-

FLEXIBLE WOODEN SOLES for shoes may 
be the answer to the leather shortage. 
Harold L. Pierson, of Rochester, N.Y., haa 
worked out a new type that solves the 
problem of sti1fnesa heretofore encoun
tered, The tread surface is composed of 
many relatively small wood units attached 
by a cellulose cement to a flexible sup· 
porting layer of a thin leather split or 
other material. The wood is cut so that 
the grain meets the flexible layer at right 

angles, thus assuring a tight 
bond because of greater ab

LEATHER SPLIT 
'-.. WOOD 

BLOCKS 

sorption of cement. The sole 
is flexible transversely as 
well as lengthwise. A wa
terproofing treatment keeps 
the wood from swelling 
when it gets wet . 

DON'T SHAKE THE DUST M'OP 
out of the window. Use one of 
these contrivances that Cecil R. 
CUrtis, of Los Angeles, designed to 
ease the burdens of tired house
wives. After running the mop over 
dusty floors, you simply insert it 1n 
a box case, where it is mechanically 
agitated and a suction fan drawa 
o1f those rolls of dust that will 
collect under beds and other furni
ture. The dust is automatically 
collected in a bag simllar to that 
used on a vacuum cleaner. The 
device is ~ constructed as to be 
dustproof, and the agitators that 
dislodge the dust are cleverly 
fashioned to give the mop a wiping 
as well as a shaking treatment. 
Power for the apparatus is aup
plted by a conveniently controlled 
electric motor. 

• 
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By DR. FREDERICK POUGH 
Curator of Geology and Mineralogy, 

American Museum of Natural History 

M EXICO' S newest volcano 
continues to be the 

most interesting geological 
event of recent years. Start
ing in a cornfield on Febru
ary 20, 1943, it has now 
reached a height of nearly 
1,500 feet. Because the cone 

• 
is composed of ejected rock 
fragments it stands up 
steeply, but its walls have no 
str ength. Hence, lava flows 
escape from the sides rather 
than spill over the top. Other 
vents along the same fault .fissure are active 
from time to time, making, late last fall, the 
subsidiary 210-foot cone known as Zapicho, and 
the more recently active Taqui flow orifice. 

The development of Parfcutin has been the 
finest opportunity geologists have ever had to 
follow the development of a cinder cone. Its 
small size and its accessibility have made it the 
ideal volcano laboratory of the world, and while 
it continues, it will be a mecca for scientists. 
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GLASS SURFACE PLATES, opti
cally polished ftat to 50 millionths 
of an inch, are oft'ered by the· George 
Scherr Co., Inc., of New York, as 
an accessory for precision gauging 
9f height or measuring of ftat and 
parallel surfaces. Made of annealed 
glass, the new plates, unlike the 
cast-iron plates they are intended 
to replace, are nonwarptng and ex

' . 

..,.......,.._,_...n.__. . ..n ~~ tremely abrasion-resistant . .. 
•),: 

"MIKE" READING that should 
banish eye squinting forever has ar
rived with the Magna-Eye ·a plastic 
ftttlng that magniftes a micrometer's 
scale. . Made by the· Stebar Co., of 
Minneapolis, the "eye,'' because of 
the greater visibility it affords, is 
said to reduce faulty readings ·and 
consequent spoilage. 

• 

AN ELECTRIC-WIRE HARNESS STRAP made of 
synthetic-rubber-coated· fabric and designed for 
quick installation or removal of the wires has 
been introduced by Adel Precision Products Corp., 
Burbank, Calif. The buckle, mounted on a full 
swivel latch, permits attachment at any angle . 

. 
PNEUMATIC POWER for 4 to 41Ai-tnch vises ts 

0 

a new time-saving, hand-freeing develo,Pment for 
bench workers. With the vise jaws preset to a 
desired opening, the pneumatic attachment at 
left quickly opens or closes the jaws a· maximum 
distance of one inch by means of pressure on the 
heel or toe of an air-controlling foot pedal. .Man
ufacturer is the Van Products Co., of Erie, Pa. 

A "HANDY TRAY" that 
keeps small parts such as 
screws, nuts, and bolts at a 
worker's fingertips has been 
brought out by the Handi 
Equipment Co., of Jamaica, 
N.Y. Seventeen inches high 
and mounted on a non-tip
pable base, lt has three 
tiers of four removable and 
interchangeable trays each, 
all revolving on a central 
piv~t. 

• 
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Our Cheap Little 
Stamped-Out Gun 
Proves a Champion 

W HAT this cou~try needed was a good, 
cheap submachine gun and that's just 

what it has now in the vicious little .45 
caliber M-3 used by the U. S. Army. It's 
better than good; it's as nearly perfect as 
such a weapon can be. Weighing just under 
nine pounds, it is simple to operate, shoots 
at the rate of 450 rounds a minute, stands 
up under the toughest field conditions, and 
is easy to take down for cleaning. As
sembly-line production of the M-3 is speeded 
by fabrication mainly from stamped parts 
that do not need complicated machine tools. 
It has only 25 component parts and 73 
pieces, not counting the magazine. 

These ore the ports of the M-3 after field stripping: 
I. Receiver; 2. Magazine; 3. Stock; 4. Trigger guard; 
5. Magazine catch; 6, 7, 8, 9. Barrel, housing , bolt, 
and trigger assemblies ; 10. Trigger pin ; II. Sear pin 

The M-3 is disassembled by (I) removing adjustable stock, pressing catch on left side of pistol grip, 
and pulling directly bock. (2} Stock is then used to pry trigger guard out of pistol grip, and (3} 
housing assembly is removed by pulling down on its rear end and moving it back. ( 4} Barrel comes off 
by unscrewing it, and ( 5} the bolt group is withdrawn from front of receiver. After trigger pin is 
token out, it is used to ( 6) d islodge sear pin, and ( 7) trigger assembly is removed from the receiver 

• 
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First Air Force 
East Coast, U. S. A, 

... / 

Fourth Air Force 
West Coast, U. S. A. 

Seventh Air Force 
Hawaii 

Tenth Air Force 
India-Near East 

Thirteenth Air Force 
South Paclftc 

• 

Second Air Force 
Middle West, U. S. A. 

Fifth Air Force 
S. W. Paclftc 

Eighth Air Force 
Great Britain 

Eleventh Air Force 
A Iaska-Aieutians 

Fourteenth Air Force 
China 

/ 
I 
{ 
' 

\ 
Third Air Force 
South, U. S. A • 

Sixth Air Force 
CarUtbean 

Ninth Air Force 
Great Britain 

Twelfth Air Force 
North Africa 

Fifteenth Air Force 
Italy 



Photographs by 

ROBERT F. SMITH 
Shotgun pellets begin their career at the top of a shot tower where molten 
lead is poured into a dropping pan with a finely perforated bottom. Here 
you are looking upward at the shot as they start their downward journey 

• 1n a ern 
Up-to-date manufacturing skill im

proves on a centuries-old idea to 

turn out the ·lead pellets for shot

gun shells. Shot cull and sort 

themselves while rolling downhill 

through clever traps and hurdles. 

OCTOBER, 1944 

MODERN mecha.nical ingenuity has added 
some interesting new wrinkles to the 

making of shot for shotgun shells, though 
the basic principle of dropping molten lead 
from a height to form bullets is still the 
same as it was away back before the Revo
lutionary War. In Washington's time, they 
used the Natural Bridge of Virginia for this 
purpose, and picked out the pellets by hand 
from the stream below. At the Winchester 
plant in New (Oontinu,ed on page 126) 

123 

Copynghted material 



MELTING POT on ninth floor of the shot tower 
receives 98-pound p ig of lead as one of the prelimi
nary o perations in the making of shot for shotguns 

POURING the melted le a d into the dropping po n. 
Iron ladles ore placed so a s t o break the force of th e 
streams. Metal se eping thro ugh the holes in the 
dropping pan adheres to the bottom just long enough 
to form drops of prope r size t ha t hard e n as they fa ll 

DROPPING PAN for No. 6 shot has 2,400 holes, 
e ach about the size of a fine pencil lead. These sepa
rate the molten metal into d ro p lets that will form shot 

DROPPING at the rate of 9,911 pe l
lets a second, these No. 6 shot become 
cool, solid spheres before reaching wa 
ter cush ion below. Five tons of lead on 
hour posses through 2,400 ho les in th e 
dropping pan to form 35,000,000 shot 

LANDING PLACE is o wa ter tank 
at t he bottom of the shot tower. Water 
is merely a shock absorbe r that pre
vents pe llets from losing their shape. 
They sin k into a trap from which they 
ore picked up by a bucket elevator and 
carried to the second floor to be dried 

POPULAR S CIENCE 
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EltTERIOR OF PLANT 

Drawing by 

B. G. SEI ELSTAD 

OCTOBE R, 1944 

SCRAP TANI<S· 
DISCARDED ~WCJT 

· lOBE REUSED 
STORED HE~E 
AND FED TO 
MELTING POT 
AS NEEDE·o 

GAS -FIIi!ED 
MELTING POT 

DuPLICATE POT 
USED FOR "" · 
CHILLED SHOT 

\ 

- . 

ELEVATOR 

PIC LEAD IN DIFFERE..rf 
"~ ::>-~+H- OF HARDNESS IS FED TO POT 

• 

AC.COROINC TO SPECIFIED 
FORMULAS 

PROOUCTION CAN BE DOUBLED 
USING BOTH SIOES ... OR CHIL 
SHOT CAN BE PRODUCED ON 
SIOE,RECULAR S~OT ON 

DROP TUBES 

MELT 
PQT 

·. 
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POLISHING is accomplished in an 
inclined revolving drum containing 
graphite. A spiral screw inside the 
drum turns the shot over and over 

DELIVERY of the finished shot is shown here as they pour from 
the last polishing drum to flow by gravity through a series of pipes 
to the storage tanks. Most of the operations in the making of shot, 
from dropping until the final inspection, are controlled by gravity 

INSPECTION. Culling may be partly manual (as for buckshot) or entirely automatic (for small sizes). At 
left, below, buckshot roll down a sloping glass table while an operator picks out those that wobble. Draw
ing at right shows the operation of the strictly automatic gravity device that separates off-shape sbot from 
perfect spheres by making them try to jump a hurdle. There are I 3 stages in automatic gravity culling 

Haven, Conn., a nine-story tower, especially 
built and equipped, substitutes for the Nat
ural Bridge. The pellets, which fall into a 
water tank at ground level, are picked up 
by buckets on an endless-belt elevator and 
carried back up the tower, where they begin 
a series of ingenious sorting and culling op
erations, all automatic, and done without 

126 

any power except the force of gravitation. 
The shot tower at the Winchester Repeat

ing Arms Company, a division of the West
ern Cartridge Company, is 154 feet high, 
towering above all surrounding buildings. 
Molten lead, formed into droplets by passing 
through holes in a dropping pan on the top 
:floor, falls to the first :floor, where it is 

POPULAR SCIENCE 
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caught in the water. Before they 
hit the water, the shot are formed 
into perfect solidified spheres. The 
fall is sufficient for forming and 
cooling all ordinary sizes. 

If a drop of lead is given a free 
fall , it is formed into a perfect 
sphere by a combination of surface 
tension and air resistance. As the 
metal passes through the pinholes 
in the dropping pan, it adheres to 
the bottom, as water does, until a 
drop of a certain size has formed, 
then breaks loose. Therefore the 
holes in the dropping pan are much 
smaller than the shot formed by 
them. For No. 6 shot, the holes in 
the pan are the size of a fine pencil 
lead, while the t:Jhot are about 
three times that diameter. The lead 
adheres to the bottom of the pan 
for only a fraction of a second, but 
that is sufficient. For No. 6 shot, an 
ordinary-sized dropping pan has 
2,400 holes. The lead appears to be 
falling in 2,400 streams, but there 
are thousands of minute divisions 
in each stream. 

Five tons of lead flows through a 
dropping pan in one hour. There 
are 223 No. 6 shot to the ounce; so, 
as you watch the process, 9,911 pel
lets of this size pass your line of 
vision every second. A few seconds 
later this same lead is being dipped 
from the bottom of the water tank 
by scoop elevators. 

In modern factories, the inspec
tion and sorting of shot are auto
matic. The newly made shot are 
carried upstairs by the continuous
belt bucket elevators, and they run 
back downward through the vari
ous devices by gravity. Several 
types of imperfections show up, 
mostly caused by collisions of the 
droplets before hardeni:.1g. The odd
shaped shot fall out of the stream 
as it flows over inclined glass plates 
leading to two narrow troughs, the 
first of which receives the rejects. 
The spherical pellets get up enough 
speed to jump the cull trap into the 
second trough and keep going. 
-GOLD V. SANDERS • 

• 

BUCKSHOT flow ~rom the inspection 
table into a sieve that stops those of 
irregular shape or oversize that may have 
escaped other steps in grading. Buckshot 
are not made by the dropping process, as 
this would require too high a tower. They 
are molded, then smoothed and rounded 
by tumbling and polished with graphite 

OOTOBE R, 194~ 
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FINISHED SHOT are pecked in comparatively small bags 
of I 00 pounds' capacity. Compare the size with that of 98-
pound pig of lead shown at right. Such a beg will hold some
what more than 350,000 individual No. 6 shotgun pellets 

CULLS, shown at the right, are easy for the inspection 
machine to distinguish from the perfect shot at the left. These 
malformations are typical examples of re jects, which include 
many of the Siamese-twins variety. Culls resu lt from coll i
sions in the air before hardening on their way down from the 
top of the shot tower. They are saved, remelted, and re cqst 

I 



AT ONE BITE, the dipper of the world 's 
biggest power shovel picks up 35 cubic 
yards (52 ¥2 tons) of ·material, enough to 
fill a room nine by nine by 12 feet. If set in 
the middle of a standard city block, the 
mammoth machine could reach into the 

READING MAPS in the dark is made pos
sible by a transparent map envelope that 
emits a faint glow under near-ultraviolet 
light. The Lion Manufacturing Co., Chi
cago, makes the envelopes out of Du Pont 
Plastacele cellulose acetate plastic incor
porating . a fiuorescent pigment. Markings 
may be erased and the surface reused. 
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next block and pile dirt on top of a seven
story building 240 feet away. Built by the 
Marion Steam Shovel Co., Marion, Ohio, the 
1,600-ton, electric-powered giant strips over
burde.n off a coal face near Georgetown, 
Ohio. Hydraulic jacks keep the base level. 

11FLYING RUNWAY11 landing gear, using 
caterpillar treads instead of wheels, are be
ing tested by the AAF Materiel Command 
at Wright Field, Ohio, for use on fighter 
planes to aid take-offs and landings on soft 
ground. Below, the new type of gear is be
ing fitted on a Curtiss P-40. It has also 
been tried out on heavier ships. 



BREAKING THE ICE on 
navigable rivers and the 
Great Lakes is the job of 
this new U. S. Coast 
Guard ice breaker. Her 
Diesel-electric power 
plant, developing 10,000 
shaft horsepower to drive 
two screws aft and one 
forward, enables her to 
buck thick ice coverings 
on the inland waterways 
to open up channels for 
shipping. The ship is 290 
feet long, 74 feet of beam, 
and displaces 5,000 tons at 
19-foot draft. The bow 
propeller under the fore
foot helps break the ice by 
sucking the water from 
under it. Wing heeling 
tanks, alternately trans
ferring water from side to 
side, enable the ship to 
wallow and free herself if 
frozen in. 

A TENT POLE with three inter
changeable sections (left) is being 
issued by the Quartermaster Corps 
to r eplace the old three-section 
jointed shelter-tent pole. Of yellow 
poplar and Sitka spruce, the new 
pole weighs less than half a pound. 

; 

• 

ARCTIC COLD can't stop the M-7 snow tractor 
below, built by Allis-Chalmers for Army use at 
land and air bases in the far north. Thick insulat-
ing material covers its hood and body. Hooked to • 
the M-19 snow trailer, it hauls supplies and res
cues downed flyers. 

AEROBOAT. Speeds as 
high as 60 knots are said 
to have been attained by 
this novel craft designed 
by Ivan Troeng, Swedish 
engineer. Driven by a 60-
horsepower engine, it is a 
test model for a proposed 
110-ton ship with engines 
of 3,500 horsepower. Nine 
tenths of the weight of 
the boat is supported by 
air, one tenth by water. 
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This is a bout twice a s many men as the boat is supposed to carry, 
but the picture gives you an idea of the rubber craft's buoyancy 

Deflated, the boat fits into a pack 
five by seven feet by 18 inches, and 
weighs 575 pounds. It is inflated 
from carbon dioxide cylinders 

LARGEST RUBBER LIFEBOAT has been 
built by The Fires tone Tire and Rubber Co. 
to carry 25 persons plus provisions enough 
to keep t!1em alive 30 days. The inflated 
boat is 25 feet long, and has a beam of 10 
feet. It con sists of a buoyancy tube, 24 
inches in diameter, and three inflatable cross 
tubes that provide seats as well as lateral 
stability. The space for the occupants meas
ures 21 by six feet . Individual air chambers 
in the buoyancy tube keep the raft afloat if 
it is damaged, and a complete repair kit 
forms ~ part of the equipment. There is 
also a removable and inflatable bottom that 
can be used as an auxiliary raft, since it, 
too, can support 25 additional passengers in 
a n emergency. 

The cross tubes shown provide lateral stability, 
and bulkheads in the buoyancy tubes insure safety 

TO CUT A WIDE SWATH at Army Air Force airfields, 
this 21-foot lawn mower has been developed, and is in 
use at Scott Field, Ill. Drawn by a high-speed tractor, 
the mower can cut 18 acres of 10-inch grass an hour. 
The normal speed of the machine is 10 miles an hour. 
It was built according to specifications of the War De
partment by the Worthington (Pa.) Tool Co. 
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MASKING JIGS of Plexiglas 
are now used by the Morganite 
Co., Long Island City, N. Y. in 
copper-plating carbon rings 
because of their durability and · 
corrosion resistance, light 
weight and machineability. 
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SEAGOING TANK. 
Companion of the 
Navy's amphibian "Al
ligator" and "Water 
Buffalo" is the LVT 
(A) -4, a tracked land
ing vehicle carrying 
an armored turret with 
a 75-mm. howitzer. A 
similar vehicle, the 
LVT-4, omits the tur
ret and is armed with 
machine guns. Fitted 
with a stern ramp, it 
carries cargo. 

CANNED AMMUNITION. Cartridges made 
by the Chrysler-operated Evansville (Ind.) 
Ordnance Plant are packed in hermetically 
sealed metal cans that open with keys like 
food containers. About the size of a one
gallon oil container, a can holds 600 rounds 
of .45 ammunition. Two cans are shipped 
in a stout wooden box. 

FOG FOR COMBAT 
is produced by the 
new M-2 bantam gen
erator. Weighing only 
180 pounds when 
empty, it can be car
ried by two men, or 
transported with fuel 
and crew in a jeep. 
Yet it puts out half as 
·much fog as the truck 
or trailer-mounted 
M-1 ( P.S.M., July '43, 
p. 62). Under favor
able wind conditions, 
it can blot out an area 
six miles long and 200 
yards wide. Automatic 
in operation, it can be 
tended by one man. 

OCTOBER, 19H 

CLOCKING the speed of rotating, vibrat
ing, and reciprocating mechanisms is made 
.easy by the "Strobomeca," a spring-driven 
stroboscopic tachometer. With this new in
strument, which is little larger than a base
ball, a moving object is viewed through slits 
in a disk rotating at a speed controlled by 
the user. \Vhen the moving object appears 
to stand still, its speed is read in revolutions 
per minute on a dial. Speeds up to 50,000 
r.p.m. can be gauged. 

• 
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Drawing by STEWART ROUSE 

I IGHTNING speed with which Allied forces 
L can start pouring men and supplies 
through captured p orts is due in part to the 
port repair ship, a new type of vessel de
veloped by the· U. S. Army Engineers for 
the specific purpose of clearing away enemy 
demolitions and obstructions. 

Containing fully equipped carpenter, ma
chi.ne, and blacksmith shops, the port re
pair ship is ready for any job involved i.n 
the restoring of damaged installations. Div
ing g ear and a decompression chamber 
make short work of raising scuttled ships 
and removing underwater hazards. High 
explosives, fire-fighting equipment, and an 
emergency acetylene lighting system pro
vide for other contingencies. 

Crews are composed entirely of combat
trained Engineer Corps personnel. 

Photographs from Army Public Relations 

• 
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NAVIGATION bECK H OLDS 
PILOT HOUSE, CHAftT, RADIO, 

ANO BATTERY 
ROO M S 

Important members of the crew ore the welders. 
A concrete slob set in the floor of the shop 
keeps the heat of the torches from damaging 
deck plates. Equipment is carried for cutting 
and welding under water as well as aboard ship 
and on land. Power for all tools and machinery 
aboard is generated by auxiliary Diesel engines 

Two of the divers in the ship's decompression cham
ber. Ordinarily when the men have been working at 
great depths, they are raised slowly to prevent 
the eJCcruciating "bends" that result from too abrupt 
a release from intense pressures. In case of enemy 
attack, divers can be speedily hauled to the surface, 
placed in this chamber, and "decompr~ssed" gradually 
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BOOMS CAN 
Li fT 10 TO N S 
EACH 

, 

All t he necessary equipment, in the la·test mod els, 
goes t o sea in the port repa )r ship. In the machine 
shop, work is greatly speeded up by means of a mon
ora il system that is used in conveying heavy parts 
about th e shop. A ventilator system keeps the work
ers comfortable. Besides being expert mechanics, 
these men hove also been trained for actual combat 

• 
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A conception of the a ft section of the 
Junior N. Van Noy, one of the Army's new 
port repair ships now being used to re
build harbor installations wrecked by the 
enemy. The ship was named after a private 
in the Army Engineer Corps who had been 
posthumously awarded the Medal of Honor 

~------ WATER NOZZLES 
D~LIVERS 
1,000 GAL. 
PER MIN. FOR 
FIRE FIGHTING 

tfEAVV
liFTtNG 
W1NOI..AS 
A.'T STE~N 

Down th e hatch of t he Junior N. Van Noy goes one 
of the portable generators. These can be placed 
on barges or taken ashore t o p rovide power for 
tools, lighting, or other work out of reach of 
the vessel 's regular power system. A ll tools and 
equipment is of heavy-duty type. Lifting equip
ment con handle loods ranging up to so· tons 



NEW 11 UPSTAIRS11 WEATHER MAPS 
HELP TO SPEED AIR TRAVEL 

MODERN plane t ravel, with its increasing 
distances and higher altitudes, has made 

necessary the "upstairs" weather map. Pre
pared four times a day, it shows the tempera
ture, air pressure, relative humidity, and 
direction and speed of the wind over important 
flying areas at altitudes ranging up to 14,000 
feet. In p rewar days, when the average trip per 
passenger was 367 miles and was flown at com
paratively low altitude, a "ground" map was 
usually a good enough prophecy of the weather 
plane passengers were likely to encounter along 
the way, since "weather areas" often extend a 
thousand miles. Nowadays, instead of trying to 
fly under, or buck through, a storm, pilots usual
ly fly over it, and then hop f rom one altitude to 
another seeking f ree rides f rom tail winds. 

WEATHER·ALOFT· OVEI<· NE:W·P;~~~:-~i::?.f~ 
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WATERPROOF MATCHES that will 
burn in any type of weather are solv
ing a major problem for our G. I. 
Joes stationed in humid areas. De
veloped through the co-operation of 
the match industry with the Quar
termaster Corps, these wooden 
matches, as illustrated at the right, 
will ignite and burn even after they 
have been soaked in water. Made 
only for use by our soldiers, they 
will be available for civilian dis
tribution after the war. 
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-_,.__ FROM SHALLOW-WATER S ANDS 
150 FT. TO 250 FT. DEEP 

WATER INJECTION KEEPS OIL WELLS 
GUSHING AT PEAK PRESSURE 

F~&,$H 
WATE.R 

A WATER-INJECTION system that gives oil wells a 
"shot in the arm" and thus enables them to reattain 

their original pressure and production rate promises to 
stretch the nation's dwindling supply as well as reduce the 
cost per barrel of taking the oil. Reservoirs of oil are not, as 
popularly supposed, underground lakes, but rather accumu
lations of oil in porous rock. The force that causes the oil to 
gush to the surface is generated either by water or gas. As 
oil is taken from a well, however, this expulsive force grad
ually decreases, with a consequent reduction in the well's 
r ate of supply. Rather than accept this constantly slacken
ing production, William L. Horner and R. D. Snow, of the 
Barnsdall Oil Company, Tulsa, Okla., have developed the 
method illustrated at right, by which water is pumped into 
the porous rock so as to augment the diminishing pressure. 
In one of its :fields, the Barnsdall Company, by injecting 
water at the rate of 4,000 barrels a day, was able to main
tain a well a t peak pressure for a period of several months. 

Drawing by B. G. SEIELSTAD 
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THE ATTITUDE GYRO. For the first 
time in aviation history, pilots will 
have an instrument which, while the 
plane is pitching and rolling, will in
dicate up to 360 degrees the position 
of the ship with respect to the earth's 
surface. Adaptable to all types of 
planes, the instrument is of most 

• value to those whose missions some-
times require them to engage in acz:o
batics. Manufacturer is Sperry. 
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QF ALL the miraculous aids to better living that are pouring from electronics labora-
tories to brighten the postwar era, those which promise to be of the most intimate, 

personal value to every man and woman are new tools to combat disease and promote 
health. These tools comf as close to pure magic as anything man has dreamed of. They 
are divided into several classes: Some are magic yardsticks of infinite accuracy that 
measttre the faltering course of human organs- even the brain itself- long before 
any .external symptoms can be noticed. Others are instruments for the immediate 
treatment of injuries and infirmities . .. for the prevention of illness,, , for the 
longe-range study of disease ... for the development of the much-discussed new 
approach to health known as "physical medicine." Carl Dreher deset·ibes all these in 
this, the fourth and last article of his· ser:fes on electronics in the postwar world. 

PART IV OF A SERIES ON ELECTRONICS AFTER THE WAR 

By CARL DREHER 

THE one major use of electronics which 
has received the least publicity, and about 

which the public is consequentl.y least in
formed, is in public health. Probably the 
reason for this is that the achievements of 
electronics in communications, entertain
ment, and industry have grown to such 
overpowering stature that they have el
bowed everything else out of the picture. 
Whatever the cause, however, it would not 
be surprising if, in the long run, it was 
in the field of public health that electronics 
proved to be of the greatest importance 
to mankind. 

An inkling of this may have been in 
Bernard M. Baruch's mind when, earlier 
this year, he donated $1,100,000 for re
search and instruction in physical medicine, 
meaning external medicine of all kinds as 
distinct from internal medicine or the ad
ministration of drugs. That takes in a great 
deal of ground, but it is safe to predict that 
a considerable part of it will be occupied 
by electronic techniques and appliances. 
We already know enough about what elec
tronics can do for healthful living to war
rant the conclusion that it will do much 
more in the postwar years. 

Before the physician can hope to cure a 
patient he must know what is wrong with 
him: diagnosis must precede therapy. In
struments are of paramount importance in 
scientific diagnosis. They range from the 

• 
simplest to the most complex. The steth-
oscope is one of the simpler instruments. 
In its conventional form, consisting of a 
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small pickup bell and flexible ear tubes, it 
is familiar to every layman. The physician 
uses it to listen to a patient's heart, breath
ing, and other bodily sounds. It is simply a 
hearing aid. The fundamental design has 
changed little in the past 100 years. It will 
transmit sounds in the band between 200 
and 1,500 cycles per second, or three oc
taves, and it is not "fiat,'' or free from dis
tortion, even within that narrow range. 
In other words, it is not a particularly 
good hearing aid- more like an ear trumpet 
than a product of modern acoustics. 

Last year the RCA Laboratories an
nounced an improved stethoscope, flat from 
40 to 4,000 cycles, which about spans the 
fundamental tones of the full piano key
board. For some purposes this range is 
excessive. Consequently, a filter controlled 
by a knob is built into the instrument to 
select any desired band of frequencies. Al
though, through long practice, physicians 
acquire great skill in interpreting the 
sounds transmitted by the ordinary stetho
scope, it stands to reason that better re
sults can be secured with the new wide:
range, high-fidelity type. · 

The high-fidelity stethoscope, like its ven
erable predecessor, is purely an acou3tic 
instrument, and it may seem out of place 
in a discussion of medical electronics. The 
fact is, however, that practically all prog
ress in acoustics since the First World War 
has been due to the work of electronic en
gineers, and to all intents and purposes ap
plied acoustics has become another of the 
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many branches of the field of electronics. 
Like the old-style stethoscope, the 1920 

acoustic pho11ograph transmitted a rela
tively narrow and distorted band of fre
quencies. People accepted it because there 
was nothing better. Around 1924 J. P. 
Maxfield, of the Bell Telephone Labora
tories, designed the orthophonic phono
graph, which was a greatly improved acous
tic type of reproducer. This was shortly 
supplanted by the electronic phonograph 
in use today. Corresponding to the latter, 
there are electronic stethoscopes incorpor
ating a microphone, vacuum tubes, and a 
loudspeaker, which may be used for special 
work where simplicity and lightness are 
not primary considerations. The RCA de
vice that has been mentioned is essentially 
an orthophonic stethoscope, the 

I 
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blow up the plant. The physicians who were 
called in found that the fainting was caused 
by heart-muscle fatigue, which in turn was 
the result of inhaling a certain vapor to 
which the workers were unavoidably ex
posed. The problem was to detect the con
dition before fainting occurred. 

Examination of the workers' hearts with 
the ordinary stethoscope gave .no results. 
A more refined method of diagnosis was 
.needed. It then occurred to someone that 
the RA-281 analyzer could be used on peo
ple just as well as on machines. The heart 
sounds of the employees who had fainted 
were analyzed and characteristic records 
were obtained. The rest was merely a mat
ter of periodic examination of all employees 
with the analyzer. Those who were being 

product of electronic principles 
applied to an acoustic instru
ment. This is a typical example 
of the germinal influence of elec
tronics in other technological 
fields, of which we may be sure 
we have seen only the begin
nings so far. 

Contributing indirectly to the war against disease, this elec
tronic dehydrator has helped to speed the production of peni
cillin by shortening a 24-hour bulk-reduction job to 30 min
utes. Inventor Dr. G. H. Brown, of RCA, is shown at the machine 

Such cross-fertilizations are 
sometimes deliberate and some
times they just happen, al
though even then they are 
scarcely accidental. They are, 
rather, the logical results of the 
convergence of knowledge in ad
joining technological areas. The 
May, 1943 issue of the Bell Lab
oratories Record describes a 
typical case-a novel use of the 
Western Electric RA-281 sound
frequency analyzer. This elec
tronic-acoustic instrument was 
designed to sweep over the band 
from 10 to 10,000 cycles per sec
ond in two minutes and to give 
a complete analysis of sounds 
picked up in that range. The 
purpose was the prosaic one of 
helping to decrease .noise and 
vibration in automobiles, refrig
erators, and other machines. 

After our entrance into the 
war, an explosives manufactur
er found that employees in one 
department of his plant were 
fainting at their work. Faint
ing in an explosives factory is 
not only disturbing, but danger
ous, since the person who faints 
may drop a chemical that will 

OCTOBER~ 19411-

• I 
I 

• 

. . 

matcnal 



affected by the fumes were screened out 
and transferred to other departments be
fore the critical point was reached. Thus 
the problem was solved by what was in 
effect a superior kind of electronic stetho
scope, although its use as such could scarce
ly have occurred to the original designers. 

This problem might have been solved, 
but probably with considerably more ex
pense and trouble, by the use of an elec
trocardiograph. This complex medical in
strument resembles the stethoscope in that 
it started without benefit of electronics and 
now leans heavily on the vacuum tube. 
It was discovered before the Civil War that 
the heart generates small potentials while 
beating. Later it was found that "injury 
potentials" are associated with heart dis
ease. A vast clinical literature arose in con
nection with the measurement and inter
pretation of these potentials. Some of it 
was contradictory and erroneous. Part of 
the difficulty lay in the limitations of the 
pre-electronic cardiograph, which was mere
ly a sensitive string galvanometer whose 
terminals were connected to the patient's 
arms, or the left leg and one arm. Like 
the telephone engineers and the designers 
of motor-control equipment, the doctors 
needed an amplifier to get intelligible rec
ords of potentials whose peaks did not ex
ceed a thousandth of a volt. Like the oth
ers, they seized on the vacuum-tube amp
lifier. The modern electrocardiograph util-

Photo by RCA 

izes several stages of amplification feeding 
into a mirrortype galvanometer. It is real
ly a vacuum-tube voltmeter, or rather mi
crovolfmeter, such as was mentioned in last 
month's article, with the addition of ampli
fication and means for recording the read
ings. 

The electrophysiology of an organ like 
the heart is extremely complex, and prog
ress is largely dependent on the develop
ment of sensitive and reliable recording 
equipment. This requires close collabo
ration between physicians and engineers 
who are specialists in their own branches 
and at the same time know a great deal 
about each other's work. Many problems 
remain in this field which electronics will 
no doubt help to solve. This i.s true of all 
phases of what has become known as bio
electricity- the study of electrical effects in 
living tissue. 

The electroencephalograph, which does 
for the brain what the electrocardiograph 
does for the heart, has an equally promis
ing future. This brain-potential measuring 
instrument deals with even lower voltages, 
down to 10 microvolts, and with frequencies 
as low as one cycle per second. Special low
frequency amplifiers with a minimum of 
internal noise are needed to record these 
potentials. The cathode-ray oscillograph, 
mentioned in the previous articles in con
nection with television and industrial meas
urements, is also a clinical tool for the brain 

Accessory to the electron microscope (up· 
per part of photo) is an analyzer {lower 
part) that can identify the atoms in a 
particle 1/ 100,000 of an inch in diameter 

By filling prescriptions under the germ
killing rays of an ultraviolet lamp, this 
druggist prevents airborne bacteria from 
entering his mixtures or their containers 

Photo by Westinghouse 
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surgeon and neurologist. Where a lesser de
gree of refinement is sufficient, ink-writing 
oscillographs may prove more practical. 
Whatever recording means are employed, 
certain types of slow waves indicate the 
presence of brain tumors, epilepsy, and 
other pathological conditions. 

The electron microscope is about equally 
important in industry and medicine. In this 
instrument electronics has improved on op
tics. The best optical microscope is cap
able of magnifying about 2,000 diameters; 
the electron microscope has already at
tained a resolving power a hundred times 
better. What a radical improvement like 
this means in bacteriology can readily be 
imagined. The electron microanalyzer, an 
accessory to the electron microscope which 
makes possible high-speed chemical analysis 
of ultramicroscopic bits of matter, such as 
bacteria, is another clinical tool which is 
just starting its career in the conquest of 
disease. 

Another instrument at the disposal of the 
modern physician is the Berman-Moorhead 
metal locator, or electronic probe, employed 
by Army surgeons preparatory to remov
ing shrapnel fragments and bullets from 
the body. 

The exploratory and diagnostic uses of 
the X ray are too well known to require 
more than passing mention, but X-ray 
technique is undergoing high-pressure war
time development, the results of which may 

At a Westinghouse plant, safety shoes tried on by 
company workers making a selection are sterilized 
with ultraviolet rays before returning to stock, 
to prevent the possible spread of foot infections 

In "tenderaying" its beef at its plant in Brook
lyn, N.Y., The H. C. Bohack Company makes use of 
ultraviolet radiation to destroy germs in the air 
and to prevent mold from accumulat ing on the meat 

eventually compensate for some of tlle losses 
of the war. For example, chest X-rays are 
now established on a mass-production basis, 
with a lower unit cost than ever before. The 
time is not far off when children and adults 
will have chest X-rays made at regular inter
vals, just as they now go to a dentist peri
odically. A few thousand such pictures 
always uncover a considerable percentage 
of unsuspected tuberculosis cases, which in 
the good old days would perhaps have pro
gressed beyond the point where the disease 
could easily be arrested. 

All these instruments mark the transi
tion from crude empirical diagnostic meth
ods to highly scientific techniques, many 
of which incorporate electronic devices. 
The full exploitation of these new tools 
of science will impose new demands on 
medical education and organization. One 
way or another, these demands will have 
to be met, for if rule-of-thumb and hit-and
miss methods are no longer good enough 
for the factory, they are certainly not good 
enough for the hospital. 

Prophylaxis is concerned with the pre
vention, therapeutics with the cure, of the 
diseases that afflict mankind. Electronic 
methods are not as far advanced in these 
branches as in diagnosis. One promising 
field involves the physiological effects of 
radiation. We already possess considerable 
knowledge of the effects of radiation of 
various wave lengths on living tissues, but 
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there is probably a great deal more that 
we do not know. Ultraviolet light in the 
region of 2,537 Angstrom units, for example, 
is known to kill many harmful speci 'S of 
bacteria. Light of this wave length docs not 
reach the earth in any appreciable quanti
ties from the sun; it is filtered out by the 
atmosphere. For prophylactic purposes it 
is generated by mercury-vapor lamps de
signed for the purpose with glass envelopes 
which will pass the desired wave length. 
Such lamps are used for sterilizing the air 

• 
and exposed surfaces in hospital operating 
rooms and laboratories. Very likely other 
wave lengths will be found to have useful 
properties. In the immense range from 
infra-red radiation down through the solar 
rays, ultraviolet rays, X rays, gamma rays, 
and cosmic rays there may be many elec
tronic frontiers awaiting the onward march 

Precipitrons-multiplated electron ic machines that 
snag dirt, smoke, and pollen from the atmosphere
are a vital asset to those war laboratories where 
clean air is on efficiency factor. The machines also 
do on effective job in the home. Note the colors 
of the cats at the bottom of the page. The cleaner 
one has been living for more than two months in 
a precipitron-equipped house. The other one hasn 't 
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of m edical research toward new discoveries. 
Like the X ray, diathermy, or electronic 

heating, was a recognized medical technique 
before industry began to exploit its possi
bilities. The body is not a particularly good 
conductm:, and when heat is applied ex
ternally up to a bearable temperature, not 
much of it reaches the internal organs. It 
is, however, often desirable to use deep-heat 
therapy to increase the supply of blood to 
inflamed or injured tissues. In such cases, 
as in the parallel industrial situations, the 
obvious answer is to generate heat within 
the body rather than to try to m~ke it flow 
in from the surface. This is readily accom
plished by radio- (Continued on page 211) 

Ozone, valuable as a preservative for storage eggs 
and as a bleach for testing the color-fastness of 
dyes, is now being produced from the oxygen in the 
air with this specially designed ultraviolet lamp 
Photos by Westinghouse 
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How Good Is Your ealher Eye? 
Drawings by ERIC SLOANE 

FOR centuries, man has been trying to 
forecast the weather by visible signs . 

There are dozens of familiar old weather 
proverbs and saws. How reliable are they? 

" Not worth two cents," you may have said 
to yourself- especially when the day of the 
picnic turned out rainy after you had pre
dicted fair weather. However, many of them 
are supported by modern meteorological 
science. 

The sketches on this page show some com
mon "weather signs," with possible inter
pretations of them. Check whether you 
think them true or false. Then tum to page 
216 to see whether you were right or 
wrong in each case- and the reason why. 

1 Indians planning to go on the warpath used to 
feel a hanging scalp to see whether the weather 

would be favorable. This was P.Ure superstition, 
with no justification in fact. (True or false?) ' 

2 "In the mor_ning , it wilt be 
foul weather today, for the 

sky is red and lowering." 
Matthew 16:2. (True or false?) 

5 If there is dew on the grass 
in the early morning, it is 

a sure sign that rain will fall 
before night. {True or false?) 

8 If the weather is fair where 
you are, and you see a light

ning storm far off to the east, 
you had better run for shelter, 
because the disturbance is likely 
to reach you. (True or false?) 

3 When the fluid rises in a ba
rometer or in the body of a 

Cape Cod weather glass, fair 
weather's ahead. (True or false?) 

HOON 

6 When puffs of cloud seen in 
the morning become larger 

and darker, wind and showers 
are in store. {True or false?) 

9 When the smells from 
swamps and stagnant waters 

become more pronounced, and 
the odors of green vegetation 
are more noticeable, look for 
stormy weather. (True or false?) 

4 Swallows fly high when the 
weather is good, low when a 

change is about to bring a long 
spell of rain. {True or false?) 

• 

7 Halos around the sun or moon 
indicate that the weather is 

clearing and that the next day 
will be fair. (True or false?) 

1 0 Perhaps the most popular 
of weather indicators for 

amateurs is the color of the 
setting sun. How about this: 
A red sunset means that it will 
rain tomorrow. (True or false?) 

TURN TO PAGE 216 FOR THE ANSWERS TO THIS QU I Z 
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PEEPING OUT in startled 
curiosity, the tiny grasshopper 
sparrow was photographed in 
its nest in meadow grass by re
mote control and light from a 
No. 6 flash bulb. Apertu re 
was f/ 22; time , I / 250 second 

THIS PET CROW 
posed for its portrait 
on a low-hanging limb, 
with afternoon sun for a 
bock light and a No. 6 
flash directed on the 
foreground . Aperture, 
f/ 16;time, l/ 150second 

SINGING OUT at 
the night, a toad was 
spotted by a flashlight 
and its attention held 
while a miniature tripod 
was set up only I' away 
for a synchron ized flash 
at f/ 22, I / 250 second 
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GET YOUR CAMERA NEAR FOR UNUSUAL PHOTOS LIKE THESE 

By George A. Smith 

OST of our wild creatures are very 
shy of human beings. Insects, birds, 
and small animals are rarely accom

modating enough to permit a good, clear 
view by an interested observer. For that 
ve~y reason, I always try to get clear close
ups when taking nature photographss-
close enough views, in fact, to have the 
subject stand out boldly and characteris
tically in an 8" by 10" enlargement. 

As a rule, I like to get my camera near 
enough to have my model from nature fill 
the view finder. This means that the camera 
must be placed within a few feet of a song
bird and within a few inches of a small in
sect! And that is just the part of nature 
photography that puts a challenge into get
ting a good close-up of a wary creature. 

for operating the camera by remote control. 
The accompanying drawing shows the con
struction of the mechanism, which works 
on the principle of the lever in operating the 
cable release. 

To use the device, the camera is first set 
up on a stable tripod at the place selected 
for the photograph, and a wooden stake is 
then driven into the ground near en . ugh to 
the side of the camera for the cable reolease 
to reach the lever mechanism. The adjust
able clamp is placed on the stake in a posi
tion that will enable the cable, when it is 
attached, to be operated by a mere pull 
of the string. I use a lightweight fishing 
line with the device. 

When taking a photograph in a tree, I 
clamp both the stake and the camera to a 
rigid limb. Occasionally I find it necessary 
to erect a temporary scaffolding for sup
porting and securing the equipment. If the 
remote-control mechanism is mounted inde
pendently of the camera, there is less danger 
of shaking the camera while the photograph 

For my field work I like a reflex camera 
because this type enables me to focus up to 
the moment of releasing the shutter. A 
reflex camera has another advantage in that 
with one it is easier to get a low-angle 
photo, especially when the camera is 
placed near the ground. 

WINGS OUTSPREAD, this newly emerged Cecropia 
moth posed on a japonica bush while gaining strength. 
Two No. 2 photofloods were used at f/ 22 and I second In very close-range work, the least 

amount of camera vibration will result 
in a negative that is almost certain to 
produce a fuzzy enlargement. There
fore, I consider a steady tripod a must 
for nearly all of my photographs. In 
taking a picture of a subject that is 
on or near the ground, I use a miniature 
tripod. As a matter of fact, I find my
self using my 12" miniature in nature 
photography just about as often as I 
need my standard-size tripod. 

Good lighting is not always to be had 
where nature subjects are found. For 
that reason, I always go equipped with 
synchronized flash when hunting with 
my camera. I have a swivel-and-clamp 
attachment and an arm's-length ex
tension cord on the flash gun. With this 
arrangement it is usually an easy mat
ter to clamp the gun to a near-by sup
port and then ° adjust it so the flash will 
be directed into the desired place. If 
no support is near by, usually a stake 
can be driven into the ground to sup
port the flash gun. 

Another convenient device for catch
ing the more timid wild creatures un
awares is a simple homemade affair 
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WING 
NUT 

WOODEN 
STAKE 

C.ABLE RELEASE 
TO C.AM EQ.A 

OPERATING 
LEVEQ. 

Remote control of the camera shutter is 
possible with a lever set on a stake and 
attached to the cable release and a cord 

prepared environment and photo
graphed just as soon as it warms 
up sufficiently to strike an alert 
pose. Often several good exposures 
can be obtained before the insect 
gains sufficient strength to fly 
away. The accompanying photo 
of the crane fly was made with 
this cooling-down technique. 

I get most of my bird photo-
graphs around feeding stations or 

LANDING ON A PEG, this bluebird 
knowing it. The camera had been focused 
front of its house. Aperture , f/ 22; time, 

posed without 
on the peg in 
1/ 150 second 

at nesting sites. During the nesting 
season maternal instinct is fre
quently so strong that a bird will 
continue to feed its young while 
the photographer approaches to 

is being taken and thus spoiling the picture. 
Usually iittle difficulty is experienced in 

getting close-ups of insects if advantage is 
taken of the fact that there is a period of 
comparative inactivity just after the insect 
emerges from the pupal stage. Newly 
emerged specimens also 
make better models be
cause there is less likeli
hood that they will have 
frayed or broken wings. 

If it is impossible to get 
a photograph of a particu
lar insect just after it 
emerges, I often resort to 
a cooling-down technique. 
In this procedure, the in
sect is placed in a refrig
erator until it is chilled to 
an inactive state. It is 
then quickly placed in a 

COILED LAZILY i n t h e 
bright sunlight, this caged 
black snake was photographed 
with two No. 2 photofloods to 
aid illumination. Shutter at 
f/ 11: time, 1/ 150 second 
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within a few feet. The brown thrasher will 
usually fly right into its nest to protect its 
young when anyone comes within close 
range. 

When photographing the more timid birds, 
I use the remote-control method of releasing 
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the shutter. For this, my camera 
is set up and focused on the nest, 
and a long cord is led away from 
the lever device. When the bird 
comes to its nest, the cord is pulled 
and the photograph is taken. 

In getting the photograph on 
page 142 of the grasshopper spar
row peeping out of its nest, I used 

' l 
I.. •. :. i .. 
. 
I . 
. -.... . ~· .. .. ,.,. ... .·. 
'" '" .0. . . .. 

both synchronized flash and remote I -... ,.., 
control. This was a completely . 
blind exposure, for I was unable 1 ~ • 

.. 

• 
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to get even a glimpse of this timid 
little bird as I pulled the cord from 
a concealed position more than 100' 
away. After setting up the camera, 
I had to wait patiently until the 
bird approached its nest and then 
wait again for a short while until 
I thought it had had sufficient time 
to settle down. The look of startled 
curiosity I was able to capture was 
well worth the trouble I went to. 

.. •-: .. ~ . ... 
. .., : ... 
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DAZED BY COLD from a stay in a refrigerator, the 
crane fly was put on a blade of grass and taken as it warmed 
up enough to look natural. Aperture, f/ II; time, 2 seconds 

In preparing to photograph some small 
subjects, such as frogs, turtles, and snakes, 
I catch them alive and keep them in cap
tivity for a few days. At the end of a period 
of acclimatization, I photograph them in an 

open-top enclosure. In this enclosure, which 
is approximately 4' by 6' in area and about 
3' high, I arrange natural surroundings of 
grass and stones and also set up the camera 
and miniature tripod for close-ups. With an 

open-top enclosure, I find it con
venient to stand on the outside and 
bend over while focusing the camera 
and snapping the shutter release, 
since in this way I can get very close 
to the subject. 

Naturally, this procedure would be 
entirely too unsafe for photograph
ing poisonous snakes or any very 
aggressive animal. The black snake 
shown in one of the pictures on the 
facing page, although not of the 
poisonous type, was photographed 
in a wire enclosure. I coaxed it into 
position by gently nudging it with 
my hand. If you are uncertain 
whether or not a particular snake 
is harmless, or if you distrust all 
snakes, it is just as well to use a 
wire enclosure for them at all times. 
And it may be wise, too, to prod 
them into position with a stick from 
a safe distance. 

THREE CATBIRD EGGS were photographed in this 
nest hidden in shrubbery. Synchronized flash put light in the 
dark corner. The shutter was at f/ 22; time, 1/ 150 second 

Regardless of the method I use in 
getting nature photographs, how
ever, I always plan every detail care
fully as far in advance as possible. 
In this way I am ready to make the 
exposure as soon as the subject as
sumes a pose that embodies natural 
action and excitement. If you follow 
the same practice and employ a little 
patience, once you have learned 
something of the habits of these lit
tle wild creatures, you will find you 
are rarely, if ever, disappointed. 
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THIS TINY BIT OF FUZZ with 
the amphibious landing gear is 
"Rocket", a duckling that was 
born in a rectifier. A repairman 
placed an egg in the device, which 
is used to charge batteries in a 
Rock Island Railroad office, and 
28 days later out stepped Rocket. 

PICKET FENCES do not a prison 
make. The squash shown below 
grew in-or rather half in and 
half out of - the garden of 
G. Fales Peirce, of Rumford, R. I. 
He says that despite its peculiar 
existence it ended up prosaically 
enough in a good squash pie. 
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TWO DISTINCT HEADS, each fully devel
oped, were possessed by this king snake that 
was found and killed by a Pennsylvania 
woman. Photo by George A. Smith. 

NOSE-DIVING off a 20-
foot embankment, the . 
automobile at the right 
landed and balanced on 
its radiator. Three peo
ple who were in the car 
at the time escaped with 
only scratches. The acci
dent took place at Mul
lin, Idaho, and D. C. Scar
borough, of Tucson, Ari
zona, contributed the 
picture. 

TRAINMEN passing 
through Noyes, Minn., 
needed a home during 
layovers, so they built 
the house shown below 
and then ingeniously dec
orated it with engine 
parts . 



DoW" to Restore Discolored Lenses 

DISCOLORATION of a multiple lens can 
usually be traced to the cement, which 

because of age or condition of use may turn 
yellow, crackle, or become opaque. The av
erage craftsman will not find it d.ifficult to 
restore such a lens, or to cement elements 
obtained from salvaged lenses. 

Remove the lens from its mount, running 
the point of a knife under the rim, if neces
sary, to spread it. Like most two-lens achro
matic combinations, the 16-mm. projector 
unit shown in the photos had a concave and 
a convex element. They had become sepa
rated, so the old cement, which was Canada 
balsam, was washed off with xylol (xylene), 
a common balsam solvent. Lacquer thinner, 
waxless paint remover, and some dry-clean
ing fluids work as well. Unseparated lenses 
may be soaked in solvent or heated to soften 
the balsam. 

The elements were next cleaned with a 
commercial lens cleaner. If soap and water 
are used, avoid strong soaps. Distilled or 
rain water is preferable to tap water. 

Balsam for cementing lenses usually 
comes in stick form and must be crumbled 
and heated to about 300 deg. F. along with 
the lens elements. A small electric furnace 
with heat control is ideal (see P.S.M., Nov. 
1943, p. HW 554) , but a glass or iron frying 
pan will serve. Heat slowly and uniformly 
and avoid sudden chilling. If optical balsam 
is not available, liquid balsam used in mak
ing microscope slides can be heated to drive 
off the solvent. When cool it will be brittle 
and can be used for cementing lenses. 

Dust the lenses carefully with a soft 
brush, and try them, if they have not been 
marked, to match the surfaces. Usually 
matching surfaces create a slight suction 
when separated. Lay the lenses on window 
glass if a furnace or iron skillet is used. 
Have the concave side of the negative lens 
up and the matching surface of the positive 
lens down. You can handle them with pho
tographers' wooden or bamboo print tongs. 

Put balsam on the concave lens-about a 
~-i 11 rounded pile on a 1 11 diameter lens- and 
heat gradually until the balsam melts and 
flattens out into a single puddle. If you can 
control the temperature, keep it under 350 
deg. F . 

Lift the convex lens and place it squarely 
over the concave one, press down to spread 
the balsam, and slide the upper lens in vari
ous directions to get rid of trapped bubbles; 
then ·center the lenses so the edges match all 
around, and press out all excess balsam. 
Let them cool slowly in the skillet or furnace 
with the lid in place. Scrape excess balsam 
from the edges, wash the surfaces with 
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When lens elements are being taken out of their 
mount, the rim may need spreading to release them 

L 

Old cement is removed with xylol or some other 
solvent (above), and the elements are cleaned, 
matched, and heated, with balsam melted on the 
concave lens, shown held in the fingers below 

solvent, and polish gently with lens tissue. 
Before replacing the lens unit, clean all 

other lenses of the system and touch up the 
black coating of . inside surfaces, if neces
sary, with nonreflecting optical lacquer. Do 
not clamp lens elements too tightly when 
replacing them.-MORTON WALLING. 
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Eastma n's new periscope camera is re
ceived above for use in a submarine. At 
right, a typical official U.S. Navy photo 
of a Jap vessel plunging to the bottom 

• 

• 

' 

WHEN JACK LONDON covered the 
Russo-Japanese war 40 years ago, he, 
too, went equipped with a camera for a 
picture record as well as a written one. 
Jack London's old "folding" camera is 
shown at the right above being examined 
by a cadet at the Army Air Forces train
ing command school at Yale University. 
Its modern counterpart is shown at left. 
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PHOTOS OF SINKING SHIPS are now being 
taken through. the periscopes of our sub
marines with a new Eastman camera adapt
ed for holding to a mat ched m ount on the 
periscope. No focusing or setting of the 
diaphragm is n ecessary, light conditions 
being compensated for by changing shut
ter speed. Also in use on submar ines is a 
special 16-mm. movie camera designed by 
Eastman for mounting on a plate t hat is 
snapped in to place on the periscope. The 
still camera is used for recording sink ings 
of enemy vessels, while the movie camera 
is for photographing en emy shore lines. 

-
• 

HOW AN ELECTRIC SHAVER clips a beard 
is studied micrpscopically in the engineering 
division of Schick Incorporated, of Stam
ford, Conn., with the aid of a microstrobo
scope that can be used either visually, as 
shown below, or photographically. The reg
ular shaver motor and body are used with 
the shearing bead moved to one side and 
slotted to provide a sight for viewing. Its 
speed of 7,200 movements per minute is 
"stopped" by the stroboscope. 

• 
. I 

l 
I 
' 
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Scantily dad beauties, props, and a technician in 
the background usually mean that a commercial ad 
is in the making, but here the technician is a Gl 
and the shot will take its place among his pin-ups 

Below, Mr. Oppenheimer discusses technique with a 
corporal while a lieutenant takes a light reading 
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G. I.~s Photograph 
Their Own Pin·lJps 

SERVICEMEN may go to Carl Oppenhei
mer's photographic studio in New York 

any day between five and eight in the after
noon to make their own pin-up pictures. He 
permits them free use of all his equipment
cameras, films, lights, props, darkrooms, and 
chemicals-and he stands around ready to 
assist and advise them at every step, from 
the lighting to the finished print. 

Cooperating with him are models from the 
Pat Allen agency who make their contribu
tion to the war effort by donating their time 
to this unique "canteen" for camera fans. 

Through the medium of the accompanying 
photos you may sit in on a typical session 
at the studio with the GI's, the models, and 
the benevolent Mr. Oppenheimer. 

Here the corporal puts the finishing touches on a 
model's coiffure while Carl Oppenheimer hands out 
valuable advice and the natty lieutenant kibitzes 

In the darkroom, two of Uncle Sam's fighters leara 
the intricacies of operating an overhead enlarger 
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summer, for carbon mon
oxide dissipates quickly in 
fresh air; but in the winter, 
with windows tightly closed, 
leaks in the exhaust system 
can fill a car in a short time. 

There are several sources 
from which carbon monox
ide can seep into the body of 
a car, the most common be
ing from a leaking exhaust 
manifold. This unit is under 

• • 
the hood directly in front of 
the dashboard through 
which the engine fan can 
force fumes. Holes for wiring 
are not often sealed, nor 
are the .spaces around a 
steering post, clutch, brake, 
and accelerator, and these 
offer a ready entrance for 
the deadly gas. Badly fit
ting floor boards extend the 
same invitation to gas from 
leaks in a muffler or in ex
haust pipes. These parts 
are in the open, but forced 
drafts created by the move
ment of the vehicle can send 
much of the exhaust from 
them into the car. 

When your car is next on a grease rack, inspect the exhaust system 
carefully-its failure can ruin your engine or even take your life 

An easy method of test
ing for exhaust and muffler 
leaks is to disconnect the 
winds~ield-wiper hose and 
introduce a small amount of 
light oil into it while the 
engine is running. Any light 

By TOM McCAHILL 

PROBABLY no parts of an automobile 
receive less attention, even from conscien

tious . motorists, than those in the exhaust 
system. And yet, far from being free from 
wear because of its lack of moving elements, 
tl;le exhaust line is subject to deterioration 
unequaled by that of any other unit. 

Faults are not readily discernible, and the 
average driver is apt to remain falsely as
sured as long as the exhaust is muffled. This 
is doubly unfortunate for, aside from the 
mechanical failures that can be traced di
rectly to faulty exhaust, the carbon mon
oxide discharged from an automobile motor 
is a relentless killer. Even small amounts 
of this odorless, hard-to-detect gas produce 
drowsiness, and this iii turn can lead to 
serious accident. The danger is lessened in 
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crankcase oil will serve the purpose, and it 
is a good idea to speed the engine to about 
a quarter throttle to avoid stalling. The 
vacuum in the intake manifold will suck 
all the oil from the container used, and an 
extremely heavy exhaust smoke will result. 
Two or three ounces of oil will produce 
smoke for several minutes, long enough for 
a thorough inspection. 

Have an assistant partially restrict the 
exhaust at the tail outlet by holding a board 
or a wad of rags over the opening. This · 
will cause excess pressure in the exhaust 
system and force the smoke through any 
openings or cracks that are present. If you 
have no helper, the e~haust can be re
stricted by temporarily jamming a wedge
shaped (not round) piece of wood into the 
outlet. 

Most leaks will .be found around the 
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manifold gaskets or at the muffler where 
it is connected to the pipes. Manifold leaks 
can frequently be stopped by tightening the 
bolts that hold the unit to the engine. If 
this fails, a new set of gaskets . is needed. 
Leaks at the muffler connections are usually 
the result of pipes working loose because of 
vibration. Pull the pipes from the muffler, 
clean the ends with penetrating oil and steel 

· wool, and reinsert them firmly. 
Cracks in the muffler housing and ex

haust pipes are a different problem, re
sulting most often from inside corrosion. 
Patching is poor practice when this is the 
case, and a new unit should be installed. In 
the rare instance, however, where a mufller 
has been punctured from the outside, stove
pipe will make an effective patch. Split the 

• stovepipe lengthwise with a hacksaw, wrap 
the muffler with two layers of heavy sheet 
asbestos, put the stovepipe around this, 

. overlapping the ends a few inches, and 
clamp it tight with strap-iron clamps. 

Most mechanical damage caused by a 
faulty exhaust can be laid to back pressure 
-an abnormal pressure built up in the ex-

1 ~eaks in the muffler or exhaust pipes can be 
spotted by disconnecting the windshield-wiper 

hose and allowing it to ·suck up a little light oil 

2 Two or three ounces of oil will produce heavy 
smoke in the exhaust for several minutes

long enough for you to make a thorough inspection 

3 Have a helper partially restrict the exhaust 
by holding a wad of rags over the outlet as 

you watch for smoke leaking at cracks and joints 
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haust circuit by restriction resulting ordi
narily from a bent or crushed exhaust pipe. 
Driving on high-crowned country roads or 
in heavy snow can damage a pipe or muffler, 
as can flying stones or a rear-end collision 
in which the bumper of the other car hits 
the tail pipe and buckles the line. 

Back pressure is also caused internally 
by corr.osion. For every gallon of gasoline 
burned, a gallon of water is produced by 
heat and condensation, and this passes into 
the exhaust circuit, tending to rust the iron 
and steel walls. Most gasoline also contains 
sulphur and bromine which combine to form 
a corrosive exhaust acid. These corrosive 
elements build up scales that in time fill the 
pipes and the ba.ftle plates or perforated 
tubes in the mufller, collecting natural ex
haust soot that further adds to the stoppage. 
Corrosion often is sufficient to dislodge baf
fle plates or tubes and form greater re
strictions. 

A sure way of retarding corrosion is not 
to start your motor unless you intend to let 
it warm up thoroughly. Short runs de
teriorate mufflers rapidly, for during them 
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C0MMG>N TYPES G>F MUFFLERS 

THROUGH-PASS TYPE MUFFLER 
TAIL PI 

THREE-SHELL DIFFUSION TYPE 

NOTE: DAMAGE OF 
INTERNAL PARTS OF A 
MUFFLER 8V RUST WILL 
INTERFERE WITH EXHAUST 
GAS TRAVEL AND RESULT IN 
HEAVY BACK PRESSURE 

TWO-TUBE REVERSE 
FLOW & DIFFUSION TYPE 

-+~-----....... 

the exhaust system does not have a chance 
to heat to a point where moisture is vapor
ized. Some muffiers are plated inside with 
lead or a tin alloy, and this tends to pro
long their life, but heat and acids from a 
long run at high speed may melt · the plating 
away and expose the bare metal. 

Among the most annoying failures traced 
to back pressure are burned-out exhaust 
val~es. Exhaust temperatures reach ex
treme heights and, unless this heat is carried 
away swiftly, the valves may burn out in a 
matter of a few miles. 

Crankcase oil often becomes contaminated 
by gases that are present in the crankcase 
in greatly increased volume when back 
pressure exists, and contaminated oil can 
ruin bearings and wall surfaces. 

Sometimes one of the most difficult break
downs to trace is a boiling radiator. Auto-

f) wRAP ON TWO LAVERS OF 
HEAVY SHEET ASBESTOS 

• 
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CLAMP TIGHTLY 
WITH STRAP-IRON 
CLAMPS 

mobile servicemen have treated a supposedly 
defective radiator, boiling it out and blast
ing its cooling walls with steam repeatedly 
without results, only to learn the ·cause of 
the trouble when a break occurred in the 
exhaust line and released the pressure. 
Each automobile cooling unit is designed to 
handle a given heat in a given time, and 
when back pressure raises the internal heat 
in the combustion chambers and around the 
exhaust ports, the cooling system is often 
unable to take care of the excessive load. 

Back pressure greatly decreases gas mile
age and kills acceleration by preventing 
scavenging of the burned gases and thus 
much reducing the volumetric efficiency of 
the fresh charges in the cylinders. Spark 

• 
plugs can be ruined by the heat of back 
pressure which is sometimes sufficient to 
crack the porcelain. 

Testing for back pressure is difficult, but 
there are several symptoms that can be 
easily recognized. The engine runs warmer 
than usual, acceleration falls off, and the 
motor is rough at idling speeds. A volu
metric-efficiency tester is used at the factory 
to determine back pressure, but service 
stations and garages rely chiefly on ex
perience and judgment. 

Where back pressure is suspected, it is a 
good idea to attach a vacuum gauge (see 
P.S.M., Sept. 1944, p. 142) to the intake 
manifold and note the reading at idling 
speed. Then disconnect the muffler from the 
pipe leading from the exhaust manifold. If 
there is an immediate rise in vacuum, you 
can be sure that back pressure existed in 
one of the disconnected parts, for the effi
ciency of an engine can be measured by the 
vacuum on a set throttle. In cases where 
back pressure is severe, the improvement 
on disconnecting the muffler should be notice
able even without a gauge. 
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WEAR ON TIRE TREADS has been 
measured by the National Bureau of 
Standards by the simple process of 
weighing tires at intervals during 
driving tests and checking on the 
loss of weight. An ordinary but ex
ceedingly accurate 4' balance beam 
was used with a pointer and gradu
ated scale, as shown below. The 
method required a minimum of work 
and relatively few miles of driving 
to indicate reasonably reliable rates 
of wear with which to predict the 
life of a given tread. Synthetic rub
ber of the type being fabricated now 
was found almost as good as natural 
rubber in wearing qualities. 

• 

• 

VALVE GUIDES are 
conditioned efficiently 
by using an adjusable 
stem-guide cleaner de
signed especially for 
removal of tenacious, 
varnish-like deposits in 
the guide holes. The 
tool, manufactured by 
New Britain, comes in 
several sizes , all 
equipped with hardened 
spring-steel blades that 
may be reversed or re
placed when necessary . 
It can be driven in the 
chuck of an electric 

• drill plugged in at any 
~.-_._......__.... convenient outlet. 
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IRON WHEELS ON A JEEP adapt it quickly for 
railroad work, still another use found by the Allies 
for this versatile military car. Flanged wheels are 
carried in brackets where the regular wheels are 
shown in the photo above without encroaching on 
passenger room when the jeep isn't riding the 
rails in locomotive fashion. 

AN EMERGENCY STRETCHER that folds for stor
age in a car trunk (Fig. 1) will convert a two-door 
sedan into an ambulance. It consists of a frame 
on a turntable (Fig. 2) and a pad (Fig. 3), which 
are shown swung out to receive a patient. After 
the patient is taken aboard, the stretcher is rotated 
as in Fig. 4 so the door may be closed. 
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" Hey, Gus!" a rasping voice demanded. 
"Wake up and gimme a half dozen fuses." 

OE CLARK had gone down to the bank 
that morning, and Gus Wilson was 
pinch-hitting for him in the office. Gus 

is as indust rious a man as we have in our 
town-when he is in his shop. But because 
he ·hates offices and office work, he's always 
been more than satisfied to leave the busi
ness and bookkeeping end of the Model Ga
rage to his ambitious and energetic partner, 
and on the rare occasions when he has to 
take Joe's place "out front" for a few hours, 
he always grouses first and then indulges 
himself in· a spell of good old-fashioned 
loafing. 

That's what he was doing now-loafing. 
His p ipe in his mouth, his chair tilted back 
at a precarious and comfortable angle, and 
his feet on Joe's orderly desk, he was read-

• 
ing the paper w ith a thoroughness that or-

' · 

. 
' 

.. 
• 
\ . 

' 
/ 

,/ 

A rasping voice brought him back from 
the war. "Hey, Gus!" it demanded. "'Wake 
up and gimme a half dozen fuses." 

Gus looked over the top of his paper and 
saw Vern Hopkins' long, lean, and grouchy 
face. · 

"Hello, there, Vern," he said cheerfully. 
"What the heck do you want a half dozen 
fuses for? Never thought you'd turn out 
to be a hoarder!" 

"I'm not a hoarder, and you know it," 
Vern growled. "I need a lot of fuses be
cause fuses k eep blowing on me." 

Gus dropped his feet from Joe's desk and 
employed them in taking his 190 pounds 
into the stockroom and back. 

"Here are your fuses." He handed them 
over. "And here's a thought that maybe 
you'll find worth while to allow to percolate 

slowly through your mind: 

> . .... , 

dinarily he is able to in
dulge in only on Sundays. By MARTIN BUNN When a car blows a lot of 
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fuses, there are just two things that you 
can do about it- you can find the cause and 
fix it, or you can go on buying fuses and 
cussing. The first way is cheaper and a lot 
less trouble." 

Vern grunted disdainfully. "I suppose you 
think I never thought of that," he said. 
"Well, I did- ! took your advice before 
you gave it. For the last week I've been 
spending half my time trying to find out 
what the heck's the matter with this darned 
car. Nothing's the matter with it, so far as 
I can see- and still it blows fuses." 

Vern paused a moment to let this sink in, 
and then, with a sneering tone in his rasping 
voice, he added slowly and meaningfully: 
"But you're the automotive whiz of this 
burg. Suppose you try now, and see what 
you can ma.ke of it." 

Gus sat down, hoisted his feet back on 
Joe's desk, and reached for his paper. "Can't 
you see I'm busy?" he said. "I'm holding 
the fort while Joe's downtown- ! promised 
him I wouldn't stir out of the office until he 
got back. I haven't got time to bother with 
details I'm managing this concern! Stan's 
in the shop- ask him to take a look at your 
bus." 

"Stan!" Vern said contemptuously. "That 
grease monkey! This isn't some simple lit
tle thing that Stan can find. It's a real brain 
twister!" 

"What do you mean- a brain twister?" 
Gus scoffed. "You don't think you're the 
first driver who's had a fuse blow, do you?" 

"No," Vern · retorted, "I don't. But I'll 

• 

when I've been stopped by a traffic light. 
I'm on the night shift now, and what makes 
me mad is that it always happens when I'm 
hurrying to get to the plant." 

"You've got your car outside, haven't 
you?" Gus said. "O.K.--drive it into the 
shop. I'll take a look at it-just to prove 
you're nuts!" 

Leaving the office to look after itself, Gus 
went into the shop, and Vern followed short
ly, driving his sedan. 

"Going to wait?" Gus asked him. "Chances· 
are you've got a short somewhere in your 
lighting circuit. I might .find it right away, 
and then again I might have to hunt for it 
for quite a while." · 

Vern grinned sourly. "Take it from me," 
he said, "you'll have to hunt. I did! But 
I'll wait. I want to use the car-and besides, 
I want to see you sweat!" 

"O.K.," Gus said. "Enjoy yourself. Just 
keep out of my way." 

Switching on the lights, he checked over 
the parts most likely to cause the trouble. 
The headlights burned satisfactorily, both 
on the high beam and dimmed. There were 
no loose or dirty connections at the am
meter or between the generator, the am
meter, and the battery to cause generator 
voltage to be built up. Both the headlight 
switch and the dimming switch were in per
fect condition. So were the lamp bases. 
The leads were of adequate size, and Vern 
grunted a gruff "No" when Gus asked if any 
ofthem had been replaced recently. He took 
the fuse out of its clips on the inside of the 

bet anything you like that I'm the 
first driver who's had his car blow 
a fuse every single time it's stopped 
by a red light!" 

It blew a fuse every time it was stopped ~y a red light 

This was right down Gus's alley. 
He tried to look disinterested, but he 
couldn't help dropping his feet gently 
to the fioor. He knew Vern wasn't 
kidding him- Vern is an impatient, 
hot-tempered fellow who is too much 
of a chronic grouch to be a kidder. 
This was going to be a trouble-shoot
ing job that would be really worth 
while! 

"Do you mean to tell me," he asked, 
"that you blow a fuse every time you 
stop for a red light, and that you never 
blow one any other time ? That sounds 
100-percent screwy." 

"Well, it's not just like that," Vern 
admitted. "But I've had maybe half 
a dozen fuses blow out in the last 
week, and four times it's happened 
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dash and examined it. Its capacity was large 
enough to carry the circuit's normal current. 
The fuse clips were clean, and the ends of 
the fuse made good contact with them. 

Gus paused to scratch his ear reflectively. 
"Up a tree, aren't you, Hawkshaw?" Vern 

sneered. 
"Looks like it," Gus admitted good-humor

edly. · "So far as I can see, your lighting 
circuit's in perfect condition. But let's see 
what happens with the engine running." 

He started the engine, allowed it to idle, 
and checked the generator voltage. It was 
normal. He speeded up the engine, and 
checked the voltage again. It still was nor
mal. 

"Well, I hope you're satisfied;" Vern 
snarled when Gus· got out of the car. "You 
haven't done anything that I haven't done a 
dozen times. I told you that everything was 
O.K.- except when I have to stop for a red 
light. I'm not going to waste any more 
time hanging around here I've got some 
errands to do for my wife, and then I've got 
to get some sleep. What do I owe you ? " 

"You don't owe me anything- except for 
the fuses," Gus told him. "But you'd do a 
lot better to leave your car here. Fuses 
don't blow without a reason, and putting in 
a new one without finding out what made 
the old one blow isn 't curing anything- it's 
just being dumb. You'd better " 

"I'm going!" Vern snapped. He paid for 
the fuses, jumped into his car, and started 
backing off fast toward the shop door. Gus 
noticed the lights hadn't been switched· off 
and called to him, but he wouldn't pay any 
attention. As he neared the door he had to 
jam his brakes on to avoid another car that 
was being driven in. Vern honked his horn 
three or four times and raced his engine 
impatiently- and Gus saw the headlights 
go out. He shouted again, but Vern backed 
out, turned quickly, and drove off. 

"By George, he's blown another fuse!" 
Gus muttered. "I wonder what the dickens 
. . . Well, I'm glad I haven't got that guy's 
temper. Fuse . . . temper . . . red light. 
By gum, that might be the answer!" 

THE next morning Gus phoned Vern. 
"Have any fuse trouble last night?" he 

inquired innocently. 
"Nothing but trouble!" Vern growled. 

•'The fuse was blown when I started for the 
plant. I put in a new one, and that blew 
too.'' 

"Wnere?" Gus asked. 
"Where do you think ? " Vern yelled. "At 

a red light, of course!" 
Gus laughed. "What time are you leav

ing for the plant tonight?" 
"Half past eleven," Vern told him. 

"What's it to yo:~?" 
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"Make it an hour earlier," Gus said, "and 
let me ride with you. I think I've got your 
fuse trouble licked. O.K. ?" 

"Oh, all right," Vern agreed ungraciously. 

WHEN Vern came out of his house to 
start for work that night, Gus was 

waiting on the sidewalk. 
"What's the big idea of making me get 

up an hour early?" Vern grouched. 
"You'll see," Gus said. "Let's get going." 
Vern drove out of the garage, and Gus 

got into the car. "Fuse all right?'' he 
asked. Vern grunted assent. 

They drove out of the side street and 
headed down the busy highway. Several 
blocks ahead of them a traffic light showed 
green. Vern increased the car's speed, and 
Gus knew that he was trying to beat the 
change of the light. But the traffic was 
sticky, and before they got to the intersec
tion the light showed yellow anC. then red. 
· Vern kicked on his brakes and swore; 

then he began to race his engine impatiently. 
Suddenly the headlights went out. 

"What did I tell you?'' Vern yelled. "An
other fuse blown! lt' f: that red light that 
does it!" 

"Keep your shirt en," Gus told him. "It's 
not red lights that make you blow your 
fuses- it's a combination of something me
chanically wrong with your car and your 
hot temper. Pull o-;er to the curb while 
we put in a new fuse. Then take it easy 
until we get down to the shop, and I'll soon 
find out what's wrong.'' 

When they got to the Model Garage, Gus 
switched on the shop lights and went to 
work. Convinced now that the blowing of 
the fuses had been in some way caused by 
the racing of the engine, he raised the hood, 
told Vern to gun the engine, and watched 
closely to see what happened. 

The headlights went out almost imme~ 
diately . 

.. There goes another fuse," be told Vern. 
"All right-keep her turning over." He 
watched for half a minute. "Switch her 
off," he said then. "I think I've got it.'' 

Vern got out of the car. "Your fan moves 
back and forward when you gun the en
gine," Gus told him, "and when it gets to · 

· its extreme forward position the tip of the 
fan blade hits the headlight cable. That 
causes a short, and the fuse blows. Here's 
the cause of the grief. Your water pump 
is so shot there is excessive end play in the 
shaft, and that lets the fan move forward. 

•Tn shift the headlight cable now so the 
fan blade can't touch it. That'll do for to~ 
night, but tomorrow you'd better bring the 
car in and let me repair that pump before 
it begins leaking so bad your engine runs 
as hot as your temper.'' 
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1 LOCKED BUMPERS can be released with a 
minimum of effort if you carry in your 

tool compartment a pair of 4" by 4" blocks 
that can be placed against the wheels of the 
car having the uppermost bumper. Start 
this car slowly, and be ready to stop the 
other car as soon as the wheels of the :first 
mount the blocks and the bumper clears
this keeps t_he following car from crashing 
into the raised bumper.-H. L. K. 

2 FORGETTING TO RELEASE A HAND BRAKE is 
guarded against by rigging up a warning 

light on the dashboard. Drill the brake lever 
to take a rod attached through a turnbuckle 
to a switch of the kind used for stop lights. 
Connect the wire at the ignition-switch coil 
terminal, so that the signal is given only 
when the ignition is on.- A. M. 

3 TOUCHING-UP JOBS where paint has been 
knocked off your car may be done with

out fear of brush marks or laps if you use 
a mouth atomizer of the type sold by art
supply stores. · Sand off loose paint and rust 
before applying the new enamel, and prac
tice with the atomizer and enamel against 
a sheet of metal to get blowing force and 
distance right.- E. S. M. 

4 REMOVAL OF A HUB CAP is accomplished 
without marring the :finish on the wheel 

if a small ripping bar of the type shown is 
:fitted with a short length cut from ordinary 
garden hose. A notch may be needed in 
one end of the hose so it will go up over the 
gooseneck.- W. E. B. 

Drawings by William Patrick 
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ANTIMILD EW SPRAY applied to 
leather, canvas, and woolen articles that 
hove first been wiped dry will be found a 
good preservative. Such a fungicide for 
home use is now being manufactured by 
the lnterchemica l Corporation, of Fair 
Lawn, N. J . It may be used on walls, floors, 
and furniture as well as on stored goods 
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MANICURING YOUR NAILS can be an easy 
chore with a new combination file, nail cleaner, and 

· brush now available. The brush is used dry t o fi nish 
cleaning t he nails after washing and drying t he ha nds. 
W. E. Shore, of Staten Island , N. Y., is the make r 

CAN OPENE RS . 
of the wall b rac:Jcet 
type are again avail
a ble, thoug h o nly two 
mod els from a large 
line will be made for 
the d urat ion. Simply 
turning a crank will 
take off the to ps of 
round or square cans, 
and bottoms o re as 
easily re moved fro m 
cans for salvage. Th e 
o pe ner, ma nufac
tured by t he Da zey 
Cor po ra t ion, of St. 
Louis, Mo., is ava il
able in a light or 
heavy-duty model 

YOUR POSTWAR WASHING MACHINE 
may launder much more efficiently as the resu lt of 
new laborato ry methods devised by Westinghouse 
for determining t he amount of residue left in fab
rics after rinsing. Inst ead of testing the used rinse 
water, Westinghouse cuts a sample from the fabric 
itself after each successive washing and burns it. 
The ash produced, which is indicative of unrinsed 
solids, is found to be larger after each wa shi ng by 
normal methods. At left below is the ash from a 
sample washed once, at the right the ash after I 00 
washings. Better rinsing methods ore being studied 
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What's New in 
Modern Living 

NEW ALUMINUM FINISHES and new alloys 
and processes developed for war use are sure to odd 
something new to the postwar home. Examples of the 
possibilities ore wall panels, decorative trim , and 
mesh draperies, and enameled and polished alumi
num dresser sets. Those shown are from Aluminum 
News-Letter, of the Aluminum Company of America 

AIR IS FRESHENED QUICKLY a nd smoke and 
cooking odors are removed by an ozone generator 
resembling a midget radio and started simply by the 
pressing of a switch. The little machine, housed in 
a 4V2" by 51/4" by M4" plastic case, is ava ila ble a t 
Lewis & Conger, of New York. It can be attached to 
any household A.C. outlet. Operation is ecoAomical 
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NEAT GLASS PLACE CARDS are now 
available wit h silvered backs a nd fro nts bea r
ing a desig n and a frost ed strip on which a 
guest's name may be written. They a re made 
by the G lass Craftsmen, of Los Angeles, Calif. 

THIS PLASTIC FLASHLIGHT with a right
angle beam is waterproof, is equipped with 
permanent a nd signal switches, and has a clip 
to hold it t o t he belt. The manufacturer is 
t he A ll bright Electric Corp., of New York 
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Delicate lockets like these ore shaped from easily mixed 
resins in homemade molds, that at the lower center in two 
spoons. The emblems and painti are embedded in them 

BEAUTIFUL PIECES ARE EASY 
TO MAKE WITH SIMPLE TOOLS 

By Evelyn Hayden Humphrey 

• 

OSTUME jewelry, beautiful clear 
and tinted lockets, and special
ly designed dress buttons can 
be molded right in your kitchen 

or basement workshop with no experi
ence and with commonplace tools. After 
a little practice, you will be able to con
trive exquisite pieces, imprisoning deli
cate oil paintings, crests, military em
blems, religious medals, and photo
graphs in lustrous plastic. When your 
personal collection is complete, you can 
derive pleasure from making dainty 
gifts for your friends, or you may even 
turn your new craft into a paying com
mercial project . 

The materials you will need for this 
interesting work are acrylic resins. 
Lucite, Plexiglass, and Crystalite, which 
have become familiar in many forms, 
are all acrylic resins, and dentists also 
use the resins for making dental plates. 
Acrylic resins are water clear, but they 
may be colored with dyes and pigments. 
They are thermoplastic-they soften 
when heated and harden when cooled. 

You may obtain a % -lb. package for 
a few dollars at a dental-supply house-e -
enough to make a large number of 
small articles. Be sure you specify 
clear acrylic resin. The package will 
contain a bottle of liquid monomer and 
another of finely powdered polymer. 
Monomer is the resin in its thin, clear 
liquid form and has a pungent odor; 
polymer is the same resin, but of a 
different molecular structure, and is a 
clear solid. When heated, the monomer 
shrinks and solidifies to form the poly
mer. The powdered polymer moistened 
with a little of the monomer makes a 
soft, snow-like mass which, when 
squeezed in a mold, boiled in water, 
and then cooled, comes out as a clear, 
hardened plastic. This is the method 
used by dentists. 

If you have a lathe, the simplest 

Here e:i r~ a brass mold teady for 
its firrg~ a pattern, the ring, 
b~ ~ molds, molds in pipe caps 

Brass shim stock is burnished in 
the pattern and tlaen soldered on 
pipe caps or rings cut from pipe 

Freshly mixed plastic packed ;n 
both halves of the mold should 
be more than en~ugh to fill them 
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molds will be those for buttons, · made as 
shown in the drawing. The fiange illustrat
ed serves to align the halves of the mold 
and helps in compressing the plastic. 

For a hand-shaped design, fret-saw the 
outline in hard pressed composition board 
or in hardwood. Anneal a piece of thin 

. brass .010" shim stock is ideal- and clamp 
it to the pattern. Burnish the brass into 
the hole to a uniform depth of %" with a 
rounded-end hardwood stick, soaping the 
metal for lubrication. Form two such molds. 

Next, cut the threaded section off two 
1% " or 2" pipe caps, drill a %" hole in the 
center and two % " holes carefully laid out 
for alignment pins, and solder two pins in 
the alignment holes in one cap. Lay out 
and carefully drill alignment holes in the 
brass pieces, and solder one of these pieces 
to the open end of each cap so the two will 
match to form the complete mold. Fill 
through the back with lead or plaster of 

• 
Paris. Rings sawed from pipe or tubing 
can be used instead of pipe caps. 
• Make your molds with plenty of fiat or 
fiash area to aid in compressing the plastic 
and, at least in the beginning, have them 
no thicker than :14 " nor larger than 114 " 
in diameter for ease in loading with resin. 
Polish the cavity by buffing or rubbing with 
grinding compound. Next wipe the mold, a 
tumbler, and a knife or spatula clean, for 
dust will show in the clear plastic. 

Put in the tumbler a little more than 
enough powdered polymer to fill both halves 
of the mold and add the monomer slowly 
with a clean medicine dropper, mixing until 
the product has the consistency of moist 
snow. It should crunch when pressed or, 
pulled between your thumb and finger, 
show fine strands. The monomer evapo
rates, so fill and clamp the mold quickly. 

Place the clamped mold in a pan of cold 
water and heat slowly until the water boils. 
Allow it to boil for 30 minutes; then plunge · 
the clamped mold into cold water, open it 
when it is cold, and remove the hardened 
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plastic. File or grind off the flash, drill for 
mounting or for hanging on a chain, smooth 
with fine sandpaper, and polish by buffing 
or with a soft cloth and jewelers' rouge. 

To paint inside a locket, clamp half a mold 
to a fiat surface and form half the piece. 
This back section may be made clear or 
colored by adding pigment, dye, ·or lamp
black to the plastic mix. Paint the fiat side 
of this piece with oil colors, as shown in the 
photo below, and let dry at least a week. 
Then replace it in the mold, clamp on the 
other half mold filled with fresh resin, and 
heat to complete the job. 

Emblems are embedded by first making 
half a locket as above, leaving it in its mold, 
placing the emblem on it, clamping on the 
filled second half of the mold, and reheating. 

PIPE 
CAP 

. . . . :: .. y . 

'. 

..... 
'l, .. .. . ·: 

l .. .... • ' • • •• .: 
~IIi·. ·"'(~-. ': ·: • . : 
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Though possibly not as impressive as audible riffling, the old-fashioned overhand shuffle mixes cards 
just as efficiently and doesn't damage them. In dealing, hold the deck loosely and keep the left thumb 
busy pushing top cards forward for easier grasping. This will lessen friction and promote longer life 

EFORE war shortages, Blackstone, the 
great magician, used a new deck of 
playing cards each time he '3.ppeared 

before an audience. Fancy "exhibieon shuf
fles" and "palming" at home as w·~ll as on 
the stage do something to cards. Regardless 
of the impressive effect, riffling audibly and 
forcibly nicks the edges, and in time the 
nicks become tears. "Springing" cracks and 
dog-ears a deck, a fter which it is ready for 
wastepaper salvage. 

If you do not like the old-fashioned 
overhand shuffle, grasp the sides of each 
half deck between the thumb and fingers 
at a 45-deg. angle from the table without 
curving and release the side pressure 
gradually. The cards fall quietly and 
are well shuffled. To deal, hold the deck 
loosely to a void friction and keep the 
left thumb pushing a top card forward 
so it can be grasped easily. 

The high-finish thin stock on the faces 
and backs of cards protects the resilient 
board sandwiched between, but moisture 
works in at the edges, loosening the ad
hesive and fraying and thickening the 
edges. A dash of talcum powder on the 
hands, especially in warm weather, helps 
prevent this. 

Greasy food and cold drinks are equal
ly as destructive, but a deck can some
times be restored by dusting each card 
with talc or connstarch and wiping off 
the powder and the grease or moisture it 
has absorbed. Spots can also be removed 
with a few drops of cleaning fluid applied 
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with a clean cloth. Limp cards may be 
stiffened by placing them individually be
tween sheets of white paper on a smooth, 
hard surface and pressing with a hot iron. 
Be careful of scorching. 

To trim frayed edges, get them as even 
as possible and clamp the deck tightly be
tween wood blocks. Wrap fine-grit sand
paper on another block and carefully sand 
the edges lengthwise until about 1/ 64" has 

• 
Dol 5 Greasy, dirty cords can be restored by 

rubbing the spots gently with o little 
cleaning fluid. Frayed edges ore trimmed smooth 
with sandpaper. Get the edges even, clomp the 
deck tightly, and sand lengthwise along the sides 

• 
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OQN1JS Even if you can't make up your mind 
which card to play, avoid chewing 

the corners. It won't help your game and it will 
speed the deck toward the wastepaper scrap heap. 
You may get d kick out of showing your prowess at 
housebuilding, but it's a sure way to ruin cards 

been removed. Finish by rounding the cor
ners slightly. For gilt edges, apply merely 
a touch of gold bronze with a cloth while 
the deck is still in the clamp. Rub the bronz
ing liquid over the edges and allow it to dry 
overnight before removing the clamp. 

Thin varnish applied by brush, spray, or 
dipping protects a restored deck. For a 

FOOD for a week or longer can be 
fed to fish in your aquarium while you 
are away on vacation if you lay it out on 
a belt turning on spools that get power 
from an electric clock as shown at 
right. Use a self-star.ting clock, attach 
it to a wood base, and connect it to one 
of the spools with a strong pulley cord. 
Press a grooved turning on the hour
hand shaft for one of the pulleys and 
groove one spool to make the other. 

Be sure the spools turn as freely as 
possible. Light drill rod or big knitting 
needles cemented into the spool holes 
will serve as axles. Make the belt of 
light cloth, preferably with a rough 
inside surface.-CHARLES T. PEARSON. 
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standard formula dissolve lj2 oz. gum elemi 
in 1 oz. denatured alcohol. Or a cellulose 
lacquer is made with 1 part clear :fingernail 
polish and 1 to 2 parts uncolored polish 
remover. Both should be of the best grade. 
Test the lacquer on the joker to be sure the 
solvent doesn't cause the color printing to 
''bleed."- KEN NETH MURRAY. 

G~OOV£ 
fOR <:.oRO ":< 
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SIMPLE BUT SCIENTIFIC DEVICES WILL AMUSE YOU AND YOUR 

-
designed by the American Automobile As
sociation for such tests is shown in the 
drawings. • 

For the steadiness test, cut out a piece of 
plywood, as indicated in the drawing below, 
and saw out a slot about 14" long tapering 
f rom a width of %" at the top to %" at the 
lower end. On each side attach a strip of 
doubled tin-can stock or other metal so that 
the inside edges will be %" apart at the top 
and %" apart at the bottom. Divide the 
strips into 16 spaces %, " apart and number 
them from 1 to 16 beginning at the top. 
Wire the scales and stylus as shown. 

Set the equipment up on a table and plug 
it into an electric outlet. The stylus must 
then be worked down from the top as far 

TO 
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Two driver tests that are entertaining to 
try at home with your friends and that 

a lso have practical value ar e those in use 
for ascertaining steadiness of hand an~ side 
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CASEIN-GLUE CHART [WOODWORKING] 
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R eference to the guide at left will permit mixing 
the right amount of glue for a job without waste and, 
more important. without fear of runmng short during 
an assembly. The chart is based on 1.85 oz. mixed 
glue per square foot of contact, with both surfaces 
coated. Sizing mix is 1 part glue to 3 parts water by 
weight; standard mix, 1 to 2; thick mix, 1 to 1.8. For 
areas larger than those shown on the vertical scale, 
multiply the r eadings proportionately. 

To use the chart, find the contact area on the ver
tical scale, say 50 sq. in .. which is about the area of 
5' of dressed 1" stock. Follow the horizontal line to 
where it intersects the dry glue line, three teaspoon
fuls for standard mix. and the water line, 3%. tea
spoonfuls for tbe same mix. 

Use standard kitchen measuring spoons or cups. 
Dip loose g lue and scrape it off Ieve , and also dip 
water. 

141h teaspoonfuls dry glue equals 1 oz. 
13% " · " " " % cup. 

7Ih " water " 1 oz. 
13 " " " ~~ cup. 
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FRIENDS AND ALSO PROVIDE INFORMATION OF PRACTICAL VALUE 

as possible without touching either met
al plate. A score is recorded when it 
touches and completes the electric cir
cuit, thus lighting the bulb. The con
testant should stand squarely in front 
of the test board without bracing him
self. The stylus may be in either hand. 

Two practice trials may be allowed, 
and then the score should be added for 
five trials. From 60 to 80 is excellent, 
50 to 59 good, 40 to 49 average, 30 to 
39 fair, and 0 to 29 poor. 

Construct the field-of-vision test de
vice as shown at the right, arranging 
the movable white targets on either 
side so that they can be swung inde
pendently of each other by means of 
the control wires. Both halves of the 
plywood board should be marked in de
grees at intervals of 10, as indicated in 
the drawing. Paint the center pin· and 
the two targets white and the remain
der the device any dark color. 

The contestant is required to press 
his nose into the notch and keep both 
eyes focused on the reflection of the 
white pin in the mirror. The person 
applying the test . stands back of the 
board with both hands under it so he can 
move one or the other control wire without 
letting the contestant know which. At the 
moment the contestant notes out of the cor
ner of his eye a movement of one of the tar
gets, he should call out, saying whether it 
is the one at the left or the right, and at this 
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point the degree mark beside it is noted. 
Allow one practice trial on each side. 

Then make two actual tests on each side in 
random order and total the four scores. 
From 430 to 440 is excellent, 410 to 429 
good, 390 to 409 average, 370 to 389 fair, 
and below 370 poor. 

Neat Stunt with Dollar Bill 

Will Test Your Reflexes 

Do YOU think you are quick at grab
bing a dollar bill, or does money slip 
through your fingers? Here's a stunt 
to try on yourself and your friends. 
One person holds a crisp dollar bill at 
one end while another places a thumb 
and forefinger on opposite sides but not 
quite touching, and attempts to catch 
the bill when it is released. It is surpris
ing how fast you will have to be to suc
ceed. Start with the fingers at the 
center of the bill. If you are too slow, 
try nearer the bottom. 
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By CARL W. BERTSCH 

"SEVEN enemy flat-tops sighted 8() miles 
off the coast!" 

Up goes the catapult, range and elevation 
are set, the firing block is pulled back, and 
an aerial bomb is slid onto the runway. 
"Ready . . . Fire!" The trigger is sprung 
and away goes the bomb, to fall among the 
seven black targets. If it strikes one be
tween the white lines, the aircraft carrier 
is considered sunk and taken by the player 
who scored the hit. If any other part is 
struck, the target is dama:ged but not sunk. 
Three hits are required to eliminate it. Who
ever scores them first takes the target. The 
player taking the most targets wins this 
fascinating game of robot bombing. 

Each bomb is tipped with a rubber pencil 
eraser. Chalk, a different color for each 
player, is rubbed on the eraser. When the 
bomb strikes, it leaves a colored mark on 
the black target, identifying the player. 

. . 

The base consists 6f a %, 11 by 3%, 11 by 
17%" piece in which 10 holes are drilled 3%" 
from one end. Two ¥2 " by %" by 10%11 

strips are nailed alo~g the edges 2" from 
the same end and 2 5/16" apart. 

For the runway, cut a slot 3/ 1611 by 6%" 
down the center of a piece of stock %11 by 
2%" by 17%". Nail a 14" by%" by 7" bard
wood strip just beyond the end of the slot, 
as shown in the drawing. Two %" by 11/16" 
by 7%" strips are next nailed on either side 
of this one, and two pieces %" by 11/16" by 
2%" are nailed on behind the opposite end 
of the slot. All the outer edges of these four 
pieces should be flush with those of the 
slotted member. Atop these fasten with 
brads two strips %" by 11/16" by 16%, ". As 
shown in the sectional view, these are not 
flush with the outer edges of the other 
pieces, but are offset toward the center so 
that their inner edges are %" apart. 
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Bomb away! Released from 
the launching catapult, 
the robot flies in on ore 
to dive on the cardboard 
"carriers" tha t ore its 
t arg ets. A player behind 
the table is holdino o ne 

w 

"sunk" by a previous hit 
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Make the firing block out of hardwood 
such as maple. Drive in a large wood screw, 
cut off the head, a nd file the end a t a slight 
bevel as shown. The stud so formed may be 
notched for the spring if necessary. Drill 
four h oles in the s ides of the firing block for 
ordinary screw hooks, place the firing block 
in the runway slot, and turn the screw hook s 
in. Finally, cut off the hook portions. 

Cut a piece of curtain spring to a length 
that will be fairly taut when the firing block 
is at its extreme forward position, and at
tach it as shown. The trigger pivot s on two 
staples and engages a screw eye at the end 
of the spring release, which is m ounted on a 
piece of clock spring clamped under the 
hinge on which the runway is mounted. To 
bor e holes in the clock spring for the mount
ing screws, heat it cherry red and let it cool. 

The robot bombs a re 3 *" long pieces of 
dowel, turned or carved to a taper an d 
slotted for cardboard wings and fins. Glue 
an eraser into a hole in the n ose of each. 
Paint the bombs in bright color s with en
amel, a nd the catapult a warm gr ay. Do n ot 
paint the top of the runway or the firing
block slide. The target s are cardboard paint
ed with p oster colors. 

The four spring tensions afforded by the 
notches in the spring r elease provide r anges 
of fr om about 4 ¥2 ' to 18' when the catapult 
is on the floor . The range for each p osition 
of the elevating block at various spring 
settings may be marked on the catapult for 
ready reference. 
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HIGH CHAIR FOR YOUNG DINE.RS 
By Lawry Turpin 

COMFORT and safety for the child and 
ease in cleaning for the mother are the 

chief requirements for a high chair in which 
a little one first sits at the family table. 

The wide angle formed by the sturdy legs 
of the chair shown will keep it from tipping 
over even when its occupant won't remain 
still, while the strap from the seat to the 
tray and the hook and eye locking the tray 
to the arm keep a child from falling out. 
Being adjustable, the sliding tray can be 
set at a comfortable distance through all 
the years the chair is in use. 

Rounded inside corners make it possible 
to clean up spilled food with a damp cloth. 
When necessary, the tray can be removed 
entirely and taken to the kitchen sink for 
a thorough washing. 

In addition, the sturdy construction and 
the attractive carved squirrel design should 
put the piece in the heirloom class, for it 
will stand rough usage from many genera
tions and will retain its appeal as long as 
children like animals. 

Use 1% 11 stock for the back, seat, arms, 
and tray, * 11 stock for the arm posts and 
footrail, 1 '-h 11 diameter turnings or maple 
dowels for the legs, and % 11 dowels for 
rungs or stretchers. Pine, maple, or a com
bination of the two will make a handsome, 
serviceable chair that will take a hard finish 
of alternately rubbed coats of boiled linseed 
oil and shellac. Both woods are suitable also 
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for paint, oil stains, or wood dyes. If the 
linseed-and-shellac finish is desired, rub 
small areas at a time until the required 
hardness is attained, and put on a final coat 
of waterproof varnish, rubbing this down 
with pumice and oil. 

The back may be cut out on a bandsaw, or. 
a satisfactory job may be done with a hand 
scroll saw. The acorn and the squirrels are 
then carved. All edges above the arms 
should be well rounded. The piece is joined 
to the seat with two key mortises and ten
ons, as shown in the drawings, and it also 
fits into a % 11 deep dado cut across the back 
of the seat. After holes for the leg tenons 
have been drilled to the proper angles and 
mortises cut for the arm posts, the seat is 
rounded at the edges, particularly at the 
front. It may be carved slightly concave, 
if preferred, or left fiat. 

Cut the arms first to the shape shown for 
their top; then undercut the narrow section. 
The grooves for the sliding tray may be 
chiseled by hand if power tools are not 
available. After the legs have been tapered 
in the lathe or by rasp or drawknife, they 
may be slightly flattened, if this style is de
sired, by planing on four sides. 

Be sure to use a good grade of wood glue, 
preferably waterproof, in assembling the 
chair, for it will have to stand many wash
ings. Glue the legs firmly to the seat first, 
drive a hardwood wedge into the tenon of 
each, and glue in the footrail and three 
rungs. Clamp the pieces tightly and leave 

POPULAR SCIENCE 

.... 

• 

Copyngllted matenal 



= 

. . 
' 

f" 1~· RAD 

~-• ~ 

~ 

-

• 

:'I-
r~ 

I I 
I I I 
I II 
I I I • I I I 110 
I I 1 

I J 
I I 

L ' 
~ 

18" 

--------

13" • 
t-----'-=-----i~ 

. .. ·, ·l~ . . -~.~·· .. . . . 
0 • • •• 

AAM SUPPORT 
~ 

. - =rr· .. " ' """!:'' ·u. :fi' ~~!" ·· ··: ... ;·.··. :; .... : . · , 
• • , : • 0 • ~4" DIA. 

........... j r-r:-~ . Although o . center'· strap .ol the proper . . (' . . . . . 
d .i .ngth .::serves to hold ·the" ·tray, .. a "h.ook · .. . ·. ... .... .:.... ~· . 
; . OJ\d eye 'beneath afford' !<(jmplete. safety 
. .. · . '""··. ' . , . .c . • ·~· .K":: • ' .: 
I ' •.' .:.r~. ~ • ' 

them for 24 hours, after which the tenon 
ends should be chiseled off flush. Next, glue 
and clamp the arms to the arm posts; then, 
after removing the clamps, glue the arms 
into the back and, with one downward mo
tion, set and glue the back and arm posts 
into the seat. Drive the tapered keys into 
place, and reclamp the whole assembly. 

Hobbyhorse on Wheels Will 
FOR his daily romps in the back yard, 

any boy will find this hobbyhorse a faith
ful companion. Cut a 36" length of %, " 
by 1114, " stock for the stick, slot it for the 
lA, 11 thick plywood head, and glue on to 
the other end two %, 11 by 1 %, 11 by 3 % " 
strips shaped as shown. When the glue 
has set, bore a 13/32" hole in these strips 
and the body for a % 11 dowel axle. 

Saw out the head and drill a hole at 

Gouge out the tray to a depth of % 11
, 

being careful not to leave sharp inside cor
ners that will be hard to clean. The slides 
are rabbeted strips, or lengths of molding 
will serve if the proper contour can be found. 
Toenail them in place, trying out the tray 
for smooth sliding action on the assembled 
chair before driving the nails home. 

Provide Fun for Active Boy 
the end of the mouth for a press-fit % 11 

dowel handle 7" long. Glue the handle in, 
slip over each end a %" length of %, " 
dowel drilled to fit, and glue these fast. 
Tum, or saw and file to shape, six wheels 
to the diameters shown, and glue them 
to the axle. 

Sand all parts smooth. Paint them with 
the suggested colors or your own selec
tion.- CARL W. THOMPSON, JR. 
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If tongs are missing, t he 
filled jars con be lowered 
into the cooker easily in 
a basket made of ordinary 
fe nce wire, or, still more 
simple, you can loop cord 
tightly around the necks 

• 
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W hen you st art canning Victory 
garden surplus this yea r, you 
may find you need to replace 
some equipment, and parts may 
be hard to obto in. If you lack 
a metal basket for immersing 
vegetables and fruits in boiling 
water, a bag mode out of strong 
cheesecloth will serve as well 

No matter how careful you ore, • 
funnels will rust out in time, ~ 
especially at seams. If yours 
is no longer safe to use, don't 
despair-you can cut one f rom o 
flattened No. I 0 con, as shown 
in the drawing. For a bong-up 
job, solder it after rolling 

Some sort of grating is 'needed 
in the cooker to hold t he jars 
off the bottom and let boiling 
water flow under them as well 
as around them; but the grate 
need not be metal-one nailed 
together from odds and ends of 
wood will answer the pu rpose 

At right is o pressure cooker 
that is entirely homemade. A 
General Electric transformer 
case that had been discorded 
was used for the body and 
lid, and the Iotter was drilled 
to toke o pressure gouge. In 
use the lid is held with clamps 

2Jt4 RAO 

Even if you hove no cooker 
at all, you can start from 
scratch and make o good one. 
The cooker shown above began 
life as o 5-gol. siru p con and 
already hod the handle. Use 
o lid from a pot or cut one 
out of composition board 



Modern Necklace of Hardwood Scraps Follows African Design 

stringing. Round the edges slightly with a 
file, and sand smooth; the:q apply two coats 
of clear lacquer and rub with steel wool to 
produce a luster. Seven walnut, six maple, 
and six mahogany "teeth" are strung alter
nately on a length of 1h" twisted white cord 
stained a bright color with oil paint diluted 
with turpentine. Begin and end with walnut 
and turn every other tooth. 

THIS attractive necklace resembling the 
lion's-tooth ornaments of African tribes is 
nevertheless distinctly modern. It is made 
by jigsawing %, " thick scraps of walnut, 
maple, and mahogany to the shape shown 
and boring each with a 3/ 16" hole for 

Make an oval walnut catch, as shown, 
boring a 3/ 16" hole part way through. Glue 
the cord in it. The loop is held in a hole 
bored through the edge o~ a 14 " thick square 
of maple. Enlarge the hole at the loop end, 
and glue in the cord.-C. W. B. 

Bracelets and Other Jewelry Etched 
with Simple Home Equipment 

BEAUTIFUL work can be done on nickel silver with 
a stencil of black asphaltum paint and nitric acid 
diluted 1 part acid to 4 parts water. For the 
bracelet shown, cut out a 1" by 6" strip with metal 
shears, round the corners, file smooth, and finish 
the edges with emery cloth. Trace the design on 
the flat metal with carbon paper. Block out the 
stencil with four or five coats of asphaltum paint, 
as shown below, and coat the back all over. 

Immerse the flat strip in the acid bath in a 
shallow glass dish, using tongs and taking care 
not to let acid touch skin or clothing. The etching 
will be stippled unless brushed gently. Always put 
acid in water, not the reverse. Do not dispose of 
it down a drain.- MICHBLE DE SANTIS, JR. 
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HORT and potbellied, but proverbially 
hard working, the switching engine is 
universally known and liked. This toy 

is patterned after a nineteenth-century 
switcher. It is a good beginner's project be
cause it requires a certain amount of lathe 
work, yet is comparatively simple to con
struct. 

Each wheel is made by centering the stock 
on a piece of wood that is fastened to the 
lathe faceplate, then turning the edge to 
form a flange. Axle and crankpin holes are 
bored and the spokes are cut out . 
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Make two hardwood frames 
and cross braces. Nail them 
together and add a breast
beam, a pilot platform, and a 
rear buffer. 

Using %11 dowel stock, turn 
the axles on the lathe. Slide 
them into the frame bearing 
holes, insert a %" by %" by 
1%," spacer between each axle 
and the adjacent cross brace, 
and nail the spacers to the 

.._ cross braces. Complete this 
assembly by gluing the wheels 
to the axles. 

Make the main and side rods 
from %" stock. Mount the side rods on the 
% 11 diameter crankpins. Secure them to 
the forward pins with tacked-on celluloid 
disks. Put dowel spacers, as shown, on the 
rear pins, add the main rods, and tack on 
two more celluloid disks. For the moment, 
leave the forward ends of the main rods 
alone. 

Cut the saddle, boiler foundation, cylin
ders, and steam chests to the right size, as
semble them, and fasten them to the frame. 
Each cylinder has two holes. The upper one, 
%" in diameter, has a guide rod glued into it. 

., ' • > • I 
·~ 

~·,.-:. . "' ... 

. : .... 
' . 

. .. . 
~ ..... ) :. 

!'~ 1 
:.)> • 

. ' ' . . . 



• 

The lower one, 5/ 32" in diameter, provides 
a sliding fit for a piston rod. Both cross
heads have the piston rods glued into them 
and slide on the guides. Attach the forward 
ends of the main rods to them with l_k" 
dowels. 

A cardboard tube is used for the boiler. 
Put a filler piece in each end and nail the 
back head to the rear filler. There are two 
firebox foundations, as indicated, cut to fit 
under the after end of the boiler. The for
ward m~e is fastened with 
two screws, the after one 
with three screws that pass 
first through the rear cross 
brace. The front end of the 
boiler is tied to the founda
tion and the saddle with a 
machine screw. 

Turn the steam dome, 
sand box, and stack on the 
lathe and hollow the lower 
ends to fit the boiler. Cut 
the headlight from wood 
and the bracket from sheet 
metal. Make the boiler front 
in the lathe. 

Running boards and solid
wood water tanks are as-

• -· <.:« 
' :' " .. 

sembled next and held in place with two 
dowels, through the boiler and the firebox. 

The cab and coal tank are plywood ; the 
cab roof and the bracket between the coal
tank floor and running board are Bristol 
board. 

Make the couplers and cowcatcher of 
wood, gangway steps of tin, and pipes of 

• w1re. 
Apply a black-enamel finish. Use alumi

num and bronze paint for steel and brass. 
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Of IN T£R£'ST TO 

I-lOME OWNERS 
HOSE CLAMPS usually employ 
bolts, thumbscrews, or other in
tricate locking means, but here is a new 
one-piece clamp that may be snapped over 
the hose and latched by hand, as shown 
below at the left, then finally locked in place 
with a pair of pliers. It is made of SAE 1060 
spring steel. By using it, low-pressure con
nections can be made for all sizes of stand
ard hose. Tinnerman Products, Inc., of 
Cleveland, Ohio, is the manufacturer . 

1. LATCH WITH 
THUMB AND 'FINGER 

WEEDING WITHOUT BACKACHES in a 
tenth of the usual time is a claim made for 
this light, easy-to-handle victory hoe. Three 
sharp V -shaped metal knives slice through 
weed roots, cultivate the soil, and leave 
the proper dust mulch on top. The handle 
and wheels are made of wood. Complete, the 
unit weighs but 8 lb. It is distributed by 
Lewis & Conger, of New York City. 
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DAMAGED WALLS and woodwork 
are easily repaired with a new prod
uct which, unlike ordinary patching 
material, can be applied to old plas
ter, as shown at the right below, 
without undercutting or wetting to 
provide an anchor. The manufactur
ers, who also make Kern-Tone paint, 
claim that it does not shrink or 
crack, but adheres firmly to plaster, 
wallboard, brick, metal, and all 
painted surfaces. 

PAINT REMOVER that not only sof
tens the finish but quickly lifts it so 
it may be completely removed with 
a scraper is made by the Sa vogran 
Company, of Boston. The product, 
shown stripping paint from a door at 
the left, contains no acids, caustics, 
alkali, or benzol, yet it removes paint, 
enamel, varnish, shellac, lacquer, and 
synthetic resin finishes without re
sorting to the use of a blowtorch and 
without producing an unpleasant odor. 

New. easy·tu-ust.qukk·,drying 
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WIRED RABBIT HUTCH,:S built in movable 
banks of three with removable partitions are 
ratproof, weatherproof, and easily cleaned. 
Each hutch of those shown is 36" by 36" 
and, with the partitions removable, a bank 
can be used either as breeding cages or a 
run. Assembled in tiers of two, they take 
little space and are at a convenient height 
for tending the animals. 

Since rabbits chew exposed wood, the self-

THIS GARDEN SPREADER made entirely of 
wood is an efficient distributor of fertilizer 
and seed for a lawn or garden. In some re
spects wood is superior to metal for con
struction because it resists acid. 

Plywood is excellent for the hopper. If 
solid wood must be used for ends, reinforce 
the axle holes with a little sheet iron, since 

• 
I I 18 

• 
2" 

• • 
2 •2 UPRIGHT---I 

~-----36" -----ti_L 

cleaning tloors of %" mesh hardware cloth 
and walls of inexpensive wire lath are at
tached· from the inside. Sloping roofs of 
corrugated sheet iron protect the upper tier 
from rain and the lower from refuse 
dropped through the mesh tloor. 

Nail kegs make good nest boxes. A 5" wide 
board across the front steadies them and 
keeps the young in until the:;; are large 
enough to hop.-JON AS H. WOOD. 

FRESH GREASE SPOTS can sometimes be 
removed from wallpaper with clean blotting 
paper and a warm iron. When this fails, the 
New Jersey State College of Agriculture 

• 
advises trying a thick paste made of French 
chalk or powdered magnesia and water. Let 
the paste dry on the spots for 24 hours, and 
then brush it off carefully. 

.'a 

there is not much stock 
there. Use hardwood for 
the feeder bar, which 
also serves as the axle, 
and turn tenons on it or 
fit it with two dowels to 
revolve in the axle holes 
and hold the wheels. 

-;'76--...........;~~~ENOS, '\ THICJ< 

Fertilizer or seed is 
distributed through a 
row of %" holes %" from 
the bottom edge of the 
back. A hinged gate con
nected by a small angle 
iron and a wire link to a 
sliding strip on the 
handle opens and closes 
them. This control strip 
is slotted to slide on two 
bolts, the upper of which 
has a wing nut for lock
ing.-C. C. CONSTAXCE. 
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By EDWIN M. LOVE 

DRAWERS come in for hundreds of uses 
in our everyday life. They are pulled 

out and pushed back many times a day in 
the office, shop, and home. Often they are 
treated carelessly. And yet if drawers are 
carefully built, they will stand up for years, 
never sticking, never giving trouble. 

There are many forms of drawer construc
tion, and there are a variety of designs for 
a multitude of purposes and different kinds 
of furniture. It is practically essential 
that all woodworkers have an understand
ing of basic drawer construction as applied 
both to cabinetmaking and house carpentry. 

What construction is most used ? Draw
ers assembled with rabbeted corners and 
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with bottoms let into grooves are largely 
used for built-in cupboards and inexpensive 
furniture. Back joints are sometimes butted, 
glued, and nailed, but for general use this 
is not recommended. Glue seldom holds 
strongly to end grain, and it is difficult to 
nail joints when there is no shoulder to fix 
the location of the back. 

Rabbeted corner joints and grooves are 
easy to make either by hand or machine 
tools. First, size the stock and cut it rough
ly to length; then plow the grooves and, if 
the drawer is to have a lipped front, rabbet 
the upper or both the upper and lower edges 
of the front piece. Next, rabbet the ends 
of the front and the mating ends of the 
sides. Cut the back to length, and then 
nail the four pieces together. 

Slip the bottom in, square the drawer, 
and drive two or three brads through the 
bottom into the back, If there is any bot
tom play, toenail brads into the front as 
well. When the back is grooved, assemble 
the bottom with the sides before adding 
the back. . 

Can binding be pr ev ented? Much bind
ing is caused by cupping of the sides of close
ly fitted drawers. Some sides are milled 

• with a raised strip along the bottom to les-
sen the effects of warping. Deep drawers 
bind at the top and bottom because of swell
ing of the sides, and ample clearance must 
be provided in the cabinet frame. 

Sticking is also caused by improperly 
fitted guides. Whether side or center guides 
are best is a moot question. My own pref
erence is the center guide a slender bar in 
the frame sliding between strips on the bot
tom of the drawer, or a milled hardwood 
toe sliding in a grooved member. Pressure 
applied at one end of a drawer front twists 
the drawer between side guides, often caus~ 
ing it to jam. This ~ffect is greatly re
duced by the center guide, which also per
mits wide side clearances. Center guides 
are a necessity for odd-shaped drawers such 
as triangular ones in parts cabinets of hexag
onal shape. Two such guides often im
prove the working of wide drawers. 

How are guides installed ? Center guides 
extend between the front rail and back of 
the cabinet. Butt and dowel the ends, or 
notch the fronts over and into the rails. A 
toenailed butt is generally used in built-in 
cabinets. The front end acts as a drawer 
stop, while the lower edge is flush with the 
underside of the rail and serves as a hold
down for the drawer below it, keeping its 
front from dropping when the drawer is 

;1.77 
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Ends of drawer fronts are rabbeted accurately in 
a setup like that shown above. Part of the stop 
reaches under the first rabbet and gauges inside 
dimensions. Below, guide strips go on a drawer 
bottom with brads slanted into the front and back 

open. Top drawers, of course, need a sep
arate hold-down. 

Square each guide from the front rail and 
be sure it is parallel to the guides above and 
below. Insert a drawer and, using the sides 
of the guide as a gauge, scribe lines on the 
bottom for placing the strips. Little slid
ing clearance is needed. Construction is 
improved if slides or runs are installed at 
the sides of the cabinet to relieve the guides 
of most of the weight of the drawer. 

Methods of installing side guides are also 
shown in the drawings. If these guides are 
allowed to project 1/ 16" beyond the rails 
and stiles where this is possible, much wear 
will be prevented. Heavy drawers require 
a greater projection. 

What is done in fitting, drawer f r onts? 
After the guides have been installed and 
the drawer otherwise completed, insert it 
in its opening and dress the ends and top 
until the front will enter. Pull the drawer 
out again and bevel inward slightly, con
tinuing the fitting until a uniform joint of 
about 1/ 16" is obtained. This provides space 
for several coats of paint or varnish. 

Fitting such as this requires the use of 
closing stops. Dowels inserted in the lower 
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After 20 years of service, all the drawers in this 
cabinet still slide smoothly and close perfectly 

rail and filed or chiseled in front to allow 
the front to be pushed back into place are 
excellent for drawers having side guides. 
Hardwood strips tacked until adjusted and 
then nailed or screwed permanently are 
also good. If drawers are set back behind 
the edges of the rdils, the stops must be set 
back correspondingly. 

Lip drawers, having fronts with rabbeted 
top and side edges that lap over rail and 
stiles to conceal the joints, require little fit
ting. Side clearance is also less critical 
than with flusb fronts. Close the drawers 
and lay a straightedge across the fronts to 
mark the ends for cutting to length. The 
lips customarily act as stops, but for draw
ers subjected to abuse, such as equipment 
drawers in manual-training shops, stops 
may be placed behind the drawers to take 
the shock of closing off the fronts. 

How is maximum depth provided 1 To add 
to the depth, eliminate rails between the 
drawers, and groove the sides of the drawers 
to slide on guides on the sides of the cabinet. 
For still more space, set the drawer bottom 
in a rabbet or screw a plywood bottom to 
the lower edges of the sides, projecting it to 
slide between the side guides. 

What is requir ed for dust shelves 1 Groove 
the rails and slides to take the edges of dust 
shelves, or rabbet them to hold the shelves 
flush with the lower edges. Flush shelves 
leave no projections to catch on contents of 
drawers beneath them. 
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Special T -Square Speeds the Laying Out of Dovetail Joints 
FOR this square you need a 1" by 3" piece of 16-

gauge brass or aluminum and a 5/ 16" by 3%" piece 
of maple or other hardwood. These dimensions are 
finished sizes. File one end of the metal arm to the 
shape shown in the drawing. Square off the wooden 
handle all around and fasten it to the arm with four 
~ " long roundhead wood screws. 

. .. ... . 

Space off the dovetails and pins on the stock to be 
cut (see P.S.M., April 1944, p. 151) ; then use this 
square, instead of a bevel square, as a guide for 
marking the cuts.-E. CARLYLE LYNCH, JR. 

Kitchen Drawer for Bread and Cake Made with Curved Bottom 
MAKE up front, back, and sides of this drawer 

as for an ordinary one,. but instead of grooving the 
sides, mark them with penciled curves and cut 
them out, preserving the waste. A hand rip saw 
is satisfactory if a power saw is not available. 
Rip the back at a bevel following the line of curve, 
and assemble the wide parts. 

Next, guiding the saw on the curved edges, rip 
a kerf ~" deep in the front. Cut the tin to size, 
insert one end in the kerf, bend it around the sides, 
and brad the edges. Finish by nailing the waste 
pieces in place.-E. M. L. 
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BUILDING . A 
DRILL-PRESS 

VISE 
By C. W. Woodson 

DESIGNED especially for the home 
workshop craftsman who likes 

to make his own equipment, the drill
press vise shown in Fig. 1 is an in
teresting tool to construct, and an 
exceptionally useful one. 

It is built entirely from short 
ends of cold-rolled steel such as can 
be found in small machine shops. 
Dimensions can be changed to suit 
the stock. Those shown are for a 
vise with a capacity of 2%" be
tween jaws. 

Since smooth operation is essential, 
the holes for the guide bars must 
be drilled accurately. Make the guide 
bars :first, cutting. 9/ 16" steel rod to 
length, squaring the front-jaw end, 
chamfering the other, and polishing 
with :fine emery cloth. 

Cut the three steel blanks for the 
jaws and end bracket to length and 
machine them square and smooth in 
the shaper; then carefully stack the 
blanks, clamp them, and lay out and 
center-punch the guide-bar holes. 
Mount the clamped blanks in the 
drill press, drill the holes slightly 
undersize, and ream one to :final size. 
Fit a guide bar in this hole and 
ream the other, as in Fig. 2, while 
the blanks are still clamped. 

If the work is set perfectly level 
for both drilling and reaming, the 
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·commercial artist by trade, this regular -articles ~n · 
metalworldng ·makes his own photographs and wor,king drawings. 
He lives with other artists, engravers, printersi aod craftsmen 
in .East Aurora, N. Y., near the Elbe.rt Hubbard,, Roycroft colony . . . . . . . ... ..;. . 

.. After a youth sp.~nt in Canada, wfter4,t .. he marri~_CI; h.e .r~tumed to 
' ' . • • . • • • .• •• ;t.. r ... ' • 

.: his : native U.·:· S. ::'A. ·. Now 49, Wo~¢1~~;, has .,cul"'qu,t ri~ing wild 
hones and other:· hard sports. He '·ff ':Wn · cild han.cf. _ .. t,'. s<liling and 

'1£ • • .. )• ~· • ........ • • •• , • 

has· built ship mOdels. At one· time', he ipecialize~'·lW woodw~;'k-
:: ... ·.~ .. ) .. .... 

ing and fine cabinetmaking, but a dozen years agO. he· turned to 
. metalworking. Being comparatively new at this, he. s~ys modestly, 
· ·~• ·appreciates the problems of the beginner and attempts to help 
·:.him: . He does thls admirably . in his PopULAR SCI~NCE articles 
·: . ' . . : 

' 

Woodson confesses 
.his 'first love is . · ; 

steam. engines. He 
is making a 1-~on 
locom.otlve for a 

11 " . 7 ,. -gauge garden 
railroad. The model 
shown at the left is 
his pride. Note 
t.he othe; eogines 
above his bench 

holes will be accurately aligned and the 
blanks will move on the bars without bind
ing; but to be sure they remain aligned on 
the base, take a light finishing cut across 
the bottoms while they are clamped in the 
shaper vise (Fig. 3) with both guide bars 
in their holes. 

Locate on the rear fixed-jaw piece a hole 
for the vise screw, slip the guide bars in 
this and the movable-jaw blank, clamp, and 
drill a %" hole through both. Mount the 
movable jaw in the lathe and center the 
screw hole accurately by inserting the tail
stock center, forcing the piece against the 
chuck face, and tightening. Counterbore 
with a sharp tool for the slotted washer, as 
in Fig. 4. Mount the end bracket the same 
way and open up the %" hole with a 27 / 64" 
drill, and tap (Fig. 5) with a % "-13 tap. 

bracket, as shown in the drawings; then 
rabbet the faces of both jaws for hardened 
steel plates, as in Fig. 6, being sure each 
blank is blocked up perfectly level and is 
held firmly in the shaper vise. These pieces 
are shown at this stage in Fig. 7 along with 
the base, a flat piece of cold-rolled steel cut 
to length and width and squared in the 
shaper. Make up the jaw plates from cold
rolled steel and drill them and the jaws for 
:fillister-head machine screws, counterboring 
the jaws. 

Bevel one top edg~ of the fixed jaw in the 
shaper and cut the corners of the end 

Turn the vise screw to the dimensions 
shown and thread it in the lathe (Fig. 8) 
with a sharp, properly ground and set tool 
bit. The washer is turned on the end of a 
bar, drilled, cut off, and slotted with a hack
saw. Make the sliding handle in the lathe 
and have the ends a drive fit. The retainer, 
for pulling the movable jaw back, is cut 
from bar steel. These pieces are shown in 

Fig. 9 and, along with the 
movable jaw, in Fig. 10. 

Drill the ends of the fixed 
jaw and end bracket for pins 
to hold the guide bars, and as
semble the base, fixed jaw, and 
guide bars as in Fig. 11, pin
ning the bars in place. Slip on 
the movable jaw, screw the 
vise screw through the end 
bracket, and assemble it with 
the slotted washer and retain
er in the movable jaw; then 
oil and try the parts and, when 
satisfied that all works freely, 
pin the end bracket and guide 
bars together. 

181 

Copynghted material 



~la10p Lathe Dog 
for Tapered Work 

WHEN tapered work is to be mounted on 
centers in the lathe, this dog with a swivel 

clamp bar will be found invaluab~e, handling work 
you could not drive with an ordinary clamp dog. 

Set up 7/ 1611 by 1;2 11 cold-rolled steel bar stock 
in the four-jaw chuck and turn the ends of the 
swiveling clamp bar, as shown in Fig. 1. The 
longer fixed clamp bar is made up mainly on the 
drill press, three 14 11 holes being drilled and the 
ends rounded as indicated. The V's for centering 
the work may be filed by hand. Make the driving 
tail from % II rod shouldered down to 14 11 on one 
end and riveted tightly into the hole parallel to 
the notch on the fixed bar. 

The two clamp screws are made up from 14" 
by 1h 11 steel bar stock, chucked as in Fig. 2. First 
turn a screw to 14 11 diameter and next turn the 
head roughly to shape. Then, with the work still 
chucked, the threads are cut accurately, as in Fig. 
3, the die being started by holding it squarely 
against the face of a drill pad and feeding it to 
the work with the tailstock handwheel. Drill the 
swivel hole in the end (Fig. 4 ) with the bar and 
screw held firmly in the drill-press vise, and fin
ish a piece by cutting it off above the head and 
rounding the head to shape with a file. 

Standard 14 "-28 hexagonal nuts may be used 
for tightening the clamp bars. Two are shown in 
place on the screws in Fig. 5 with the other parts. 

To assemble, slip the screw heads over the 
shouldered ends of the swiveling clamp bar and 
rivet each in place behind a small washer, taking 
care to allow enough play so the swiveling bar 
can be turned at any angle necessary. It must fit 
flat on tapered work to hold it securely during 
machining. 

The dimensions given in the drawing are for a 
convenient small dog with adjusting screws per
mitting a good range of diameters to be accom
modated. For work beyond 2" in diameter, a 
larger dog should be made up with the size of 
the parts increased in proportion.-C. W. W. 
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By John Modroch 
... . . . 

1 Your hacksaw is a carefully designed 
tool that deserves the best of care. 

Here are some tips from leading makers 
on the selection and use of the blades 
that, if you follow them, will produce 
better results and longer life for the 
tool. Take a natural, comfortable grip 
on the saw, holding it so the blade is 
slanting slightly forward and downward 

2 Apply pressure with your wrists only; 
don't put your weight behind the saw. 

Lift it slightly on each return stroke; 
otherwise the teeth will, in time , lose 
their edge and become rounded. Be sure 
that the blade is inserted in the saw so 
the cutting is done on the down stroke 

3 Cut with long, steady strokes, using 
all the teeth on the blade. Never go 

over 60 strokes per minute -40 to 50 per 
minute usually produce the best results 

4 Excessive speed causes the blade to 
become clogged and rapidly wear out 

5 The saw blade should be fine enough 
to allow at least two, and preferably 

three, teeth to come in contact at all 
times with the stock that is being cut 

I 
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• 
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6 This blade is too coarse-replace it t 
in accordance with the 3-tooth rule ' 

7 Here the coarse blade that was used 
to cut through the 1-beam flange is 

not right for the web. Stripping of the 
teeth results when they straddle work 

8 Cut soft metals, such as brass, with 
a blade that has 14 teeth per inch. 

For hard stock , such as steel, a finer 
blade, with 18 teeth per inch, is right 

9 For th in-wall tubing and lightweight 
p!pe, use a 32-teeth-per-inch blade 

1 0 When cutting BX cable, it is best 
to use a flexible blade to prevent 

binding, which might cause the blade to 
break. Try one having 32 teeth per inch 

11 Starting the cut at the wrong angle 
may cause the blade to break. Thin 

plate, sheet metal, and drill-rod stock 
sh.ould be cut with a 24-tooth saw blade 

12 

13 

14 

Too little tension allows the blade 
to bind; too much causes it to break 

Don't use a new blade in an old cut; 
turn the stock over and start anew 

Applying too much pressure or using 
the wrong blade may strip the teeth 

OCTOBER, 191,4 
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15 Dull teeth may be the result of not 
applying enough pressure, inserting 

the blade with the teeth pointing in the 
wrong direction, not lifting the saw on 
the return stroke, or cutting too fast 

16 If the teeth ride over the material 
without cutting and the points wear 

off, increase your pressure on the saw 

17 When the blade is held too loosely 
by the frame, it is hard to make a 

straight cut. This fault is remedied by 
tightening the proper adjustment device 

18 A bent frame will twist the blade, 
causing it to make a crooked cut

guard against this by carefully hanging 
the saw in a safe place when not in use 

19 As the set wears off the teeth, the 
cut becomes too narrow to provide 

adequate clearance for the blade. This 
causes binding, which may throw the cut 
out of true. When this happens, replace 
the old, worn-out blade· with a new one 

20 Good hacksaw frames may be ad-
justed to take the blade so it will 

face in any one of four different direc
tions. Here the blade has been inserted 
at a right angle so that a thin slice 
may be cut from a thick piece of stock 

21 Reverse the blade in the frame to 
cut off small, hard-to-get-at stock 
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Diestock by Specially Made Adapter 

WHEN you must cut an odd-sized thread and the only 
available die for the job is too large to fit in a standard 
diestock, the adapter shown in Figs. 1 and 4 will hold it in 
place. Chuck a short piece of bar steel, as shown in Fig. 
2, and bore it to take the die snugly, without bi.nding and 
without shake. Reverse it in the chuck, as in Fig. 3, and 
turn the opposite end down to fit in the diestock. Drill 
and tap a hole in the side of the l~rger end to take the 
setscrew that holds the die in place. Countersink a dim
ple in the side of the smaller end to receive the nose of the 
diestock setscrew. To use, place the die in the adapter 
and the adapter in the diestock and tighten both of the 
setscrews securely.- C. W. W. 
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SHORT LENGTHS OF TUBING slipped over 
a guide bar can be fed into a lathe through 
the headstock as easily as long pieces. Push 
the foremost piece through the collet with 
more of the same tubing on the guide bar, 
and when the first piece is chucked, remove 
the bar and the remainder of the tubing 
until the next piece is to be inserted. Scrap 
bar stock can be pushed through a long pipe 
in the same way.- W . H . MCCLAY. 

. . . . 
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A DIAL GAUGE can be 
used to check recesses, 
inside holes , behind 
blockings on faceplates, 
and in other inaccessible 
places simply by the ad
dition of a 1/ 16" drill
rod extension to lengthen 
the relatively short spin
dle of a standard gauge, 
as shown in the drawing 
at right. 

The drill rod is adjust
able as to length, sliding 
in a sleeve by means of 

. . . . 

• 

.. . 
' .. . 

which it is held to the indicator-gauge spin
dle. Thumbscrews at either end of the 
sleeve permit the necessary adjustment to 
reach the surface to be tested. A set of 
rods of various lengths can be provided. 
Some may be straight and others bent to 
shape to suit the particular jobs you have 
in hand.-A. E. CHARTERS. 

OCTOBER, 1944 

HARD-TO-CHUCK WORK is handled effi
ciently in the lathe by clamping it in a small 
drill vise first, and then mounting both the 
drill vise and work in the four-jaw chuc~ 
as shown above. Small-diameter rods can 
be held parallel to the face of the chuck, or 
long, thin, oddly shaped parts that cannot 
be chucked alone ~ay be mounted firmly. 
Tape the vise-screw handle to the chuck 
body to keep it out of the way.-C. W. W. 

LATHE DOGS for work of large diameter 
may be fashioned from heavy strap iron, as 
shown below. Shape the piece in a vise 
around stock slightly smaller in diameter 
than the work, bend up the ends, and drill 
them for a clamping bolt.-J. S. MORREL. 

DRIVING STU D 

WORK 

• 

ACCURATE INDEXING is possible in the 
lathe with the aid of a fiat steel spur gear 
about 3/ 16" thick having 180, 360, or some 
other number of teeth readily divisible into 
equal parts. Bore the gear to fit the spindle 
nose and clamp it behind the chuck, or bolt 
it with the work to the faceplate. 

Make an index bar from 14 " diameter drill 
rod, bending the tip at 90 deg. and filing it 
to fit between two gear teeth; then clamp 
the bar to the lathe so it will exert enough 
pressure to eliminate backlash. Mark off 
positions on the gear, using dividers to 
count teeth.- J . C. MAGEE. 
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PL YWOOD OR COMPOSITION BOARD 
of standard sizes may be sawed lengthwise 
or across in this jig. A portable power saw 
is mounted on a square angle-iron frame 
that is cradled in another frame. This 
second frame is rectangular, being just wide 
enough to take the first one and somewhat 
longer than the width of the sheet to be cut. 
It has wheels that run on two parallel rails 
along the length of the sheet. C. Derho, a 
worker at Northrop Aircraft, Inc., Haw-
thorne, Calif., who developed the jig, is 
shown, below, ripping with it. When he 
wants to crosscut, he locks the wheels, 
thereby securing the larger frame, and 
turns the smaller frame and saw a quarter 
revolution to ·the right. The long sides of 
the larger frame then become the tracks. 

RIVET SORTERS, now fairly common, are 
interesting if they are, like this one, particu
larly ingenious. The rivets are put in the 
top hopper. Falling through it, they land 
head uppermost in a curved runway where 
they are inverted by traveling around the 
inside of the curve. Then they slide down a 
slotted extruded-metal slope. When a rivet 
reaches a slot into which it can fit, it falls 
through into a removable receptacle. The 
sorter is vibrated by a compressed-air oscil
lator to keep the rivets in motion. 

' 

• 

\ . 

MAGNESIUM SHEET 
is now cut, by a new 
method, in one third the 
time formerly taken. 
The blank sheet, Fig. 1 
at the left, is scribed, 
Fig. 2, and placed in a 
power brake, Fig. 3, 
with the scribed line 
down. When pressure is 
applied directly above 
the line, the sheet 
breaks clean and true, 
as in Fig. 4. The meth
od was devised by Stan
ley Carroll, of Northrop 
Aircraft, Inc. 

SCALE MODELS of the 
new Victory ship are 
used by instructors at 
the California Ship
building Corporation, of 
Los Angeles, to famil
iarize workers with the 
vessels and rigging. l -
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IF YOU have a large, fairly heavy 
rug that is ready for discarding, or if 
you can get one, you can set up an arch
ery range in your back yard or drive
way. Hung 12" from a wall on brack
ets, as indicated at the right, the rug 
will break the force of arrows that miss 
the target and keep them from being 
damaged against the wall. 

'" ' ~ i~ . -;r .. ·:: 
•• (~ • •• •:' • ·<" .. ' . .. 

.. 
. ' 

The rug may be hung inside a garage 
at the back, if desired, and the arrows 
shot through the open door to add 
length to a driveway range. If you can 
get two rugs, hang one about 12" in 
front of the other for additional protec
tion.-RUTH M. LUTHER. 

Tack the rug to I" by 3" stack, 
insert screw eyes near the ends, 
and hang it about 12" off the wall 

. 

Simplified Template Helps in Fitting Storm Sash Quickly 

0 0 
t ------ --

3/4" 
. 

2." e e 
- - ----- -

t 
0 0 ~ 

I~ r~a"--1 
3'/7." 3 ~2." I 

HE"L.O FL,U~H 

• 0 

0 0 I 
WINDOW FRAME 

• 

1'0 0"' 
MARK HERE 

~ARK HERE 
0 0; 

0 0 

STORM SASH 0 0 
I 

FOR starting screw holes in window 
frames and the storm sash and screens to 
be fitted, I find a small template made of 
scrap plywood or other stock ideal. In use, 
the marking guide is placed against the 
outside edge of the sash, as shown at the 
left, and on the inside of the window frame 
to locate screw holes for the mating hook. 
Use it on one side and then the other.· Bore 
%" diameter holes in the template, locating 
them in the e:?Cact position of the holes in 
the hangers. Using the gadget, I dressed 
and fitted 19 screens and 19 storm sashes on 
my home this year with a minimum use of 
the ladder.- FRANK J. SCHMITT, 

Inside Kennel with Exit to Outside Keeps Dog Comfortable 
WHEN it is desirable to limit the range of 

a dog, this housing setup assures the dog's 
comfort in all kinds of weather. It is easy 
to clean and may be · installed in a studio, 
workshop, or garage, and also may open on 
a fenced-in exercising run. 

Space under a stor
age closet can. be util
ized, as shown. If the 
heat source in the room 
is at one side, add the 
screened front so the 
dog can get direct heat 
in cold weather. Such 
an extension front will 
add to the dog's con
tentment by permitting 
vision of the activities 
in the room. 

A weighted canvas 
flap, under which the 
dog can nose its way in 
or out, closes the out
side doorway against 
the weather. The hinged 
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wooden door may be shut at night and on 
extremely cold days. 

For the setter in the photo, the doorway 
was made 12" by 20", the space under the 
closet 30" by 30", and the extension 15" by . 
30". The height was 27" .-J. M. 

DAIP CAP 

, WOi::>DEN 
DOOR 

- -+CANVAS FLAP 
TACKED AT 
AND Wflc.HT EO 

~'----' WITtiiAON ROD 
lb:;:::'.....- IN 60TfOM 

HOOK AI'I O EVE 

GUIDE SfAIP NAILED 
TO FLOOR 
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By E. W. LEHMANN 
Heod of Deportment of Agri culturol 
Engineering, University of Ill i nois 

• 
SID 

NE man with a two-row tractor
driven corn picker can harvest in a 
few days and with comparative ease 

a crop that might require weeks of arduous 
hand labor. With no other help, he operates 
and controls the tractor, the picker, and a 
wagon in which the husked corn is collected. 
If necessary, the picker can be worked night 
and day to harvest the crop while good 
weather lasts and early enough in the fall 
to minimize loss. 

In spite of this, however, U. S. Depart-
• ment of Agriculture reports show that more 

labor is expended on lrarvesting the corn 
crop than all other crops. This is because, 
even with a labor shortage and the ranking 
of corn as America's most important crop, 
much is still harvested by hand, a condition 
that causes some farmers with power-oper
ated planters and cultivators to grow more 
corn than they can pick. 

It is doubly necessary this year when corn 
is so badly needed to keep at the peak of 
efficiency those corn pickers that are in 
operation. This is simple enough if a farm
er gives a little time to maintenance. 

OCTOBER, 1944 

a orn 
Corn pickers are of two general types

one mounted or "pushed" and the other 
tractor or team-drawn- and both kinds in
clude single and double-row pickers. Some 
pickers are equipped with an overhead tank 
into which the corn is discharged, while oth
ers pull a wagon behind or alongside. 

What a picker does is pick the corn, husk 
it without shelling, that is, without removing 
kernels from the cob, separate it from chaff, 
and deliver it to the wagon or tank. It gath
ers the stalks into snapping rolls by means 
of gatherer points and chains, snaps the ears 
from the stalks in the snapping rolls, husks 
the ears in husking rolls, discards husks and 
silks with the aid of a fan and screen, and 
delivers the ears through an elevator . . Some 
late models are equipped with a slatted con
veyor under the husking rolls to separate 
shelled kernels from trash. An air blast 
blows trash out, and the shelled corn drops 
through the grate to be elevated into the 
wagon or tank with the ears. 

In operating a picker, keep the machine 
tilted so the gatherer points will be close to 
the ground and the gatherer chains will pick 
up stalks that are lying down or leaning and 
guide them into the snapping rolls. Run the 
gatherer chains with the flat side of the 
lugs next to the corn, see that lugs on the 
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This tractor-drawn, double•row picker delivers 
clean ears through the elevator to the attached 
wagon. Corn enters between the gatherer points 

Gatherer chains are at A and 8, adjustable 
sprockets at C, snapping rolls at E, idling 
rollers at D, and the roll adjustment at F 

.. . . 
0 . . . . . . 

0-

. 
i RUSKIN(.;·- ROll BOX ·' 

' ! 
; 

ADJUSTABlE 
WAGOM HITC.Ii '- · • 

TR~CTOR 
" 0 

0 o. 

~ •·•. .. . 

o• ··- .. . ~.:.~ .. 

outer chain are midway between those on 
the inner chain, and adjust the tightener to 
maintain proper tension. To conform with 
ground conditions, raise or lower the gather
er ~oints by moving the hinge plate into the 
destred set of adjustment holes. 

For small corn and for heavy, damp corn, 
set the snapping rolls as close together as 
possible without allowing them to touch. 
This prevents shelling, which can be caused 
by the rolls being too far apart. When corn 
is dry, the snapping rolls should be some
what further apart. 

The snapping rolls should carry the stalks 
through without uprooting them and must 
not be allowed to get out of time when they 
are replaced after having been removed. 
Keep the bearings well·oiled, especially those 
close to the ground, for the latter are sub
ject to considerable wear. Insert steel pegs 
on snapping rolls that have worn too smooth 

• 
to pull stalks and trash through. 

Husking rolls also work in pairs, and one 
of each pair is provided with husking pegs 
that loosen the husks. Worn or broken pegs 
should be replaced, but if the husking rolls 
shell too much corn, some of the pegs may 
have to be removed. 

Timing of husking rolls is correct when 
the fiat surface of one roll meets that of the 
other exactly and when the husking pegs :fit 
into their small pockets on the mating roll. 
Tensioon springs permit objects to pass 
through the rolls without breaking them, 
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and they should be tightened if the corn 
goes unhusked, but avoid excess tension. 

Agitators distribute the ears evenly and 
line them with the husking rolls. Raise the 
agitators when picking corn with large ears 
and lower them for small ears. Insure clean 
husking by keeping enough compression on 
the ear retarders, but remember that too 
much compression may cause shelling. 

The husks are carried out by a husk con
veyor, and the clean ears pass from the 
husking rolls to an elevator hopper that is 
large enough to hold the surplus corn de
livered to it when the elevator is stopped for 
changing wagons or turning. A safety clutch 
is provided for the elevator drive to prevent 
the breaking of chains and other parts if the 
elevator becomes clogged. When such clog
ging does occur and the clutch is thrown out 
by the added load, the operator should stop 
the picker at once and locate the trouble . 

For best results in picking corn, operate 
the machine at a uniform speed, center on 
rows as nearly as possible, and drive care
fully. A speed of more than 600 r.p.m. may 
be one cause of shelling. Preventive main
tenance should be practiced by checking the 
entire machine frequently for loose bolts, 
setscrews, and cotter pins, and by carefully 
lubricating all bearings and moving parts in 
accordance with the maker's instructions. 

To avoid accidents, never make adjust
ments or lubricate any part while the picker 
is in motion. Picker rolls have maimed many 
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These are husking rolls in a one-row picker. 
Note the adjustable compression springs in 
the foreground just above the husk conveyor 

• 

a luckless farmer who fa iled to heed this. If 
shields or guards are removed in servicing, 
put them back before starting the machine. 
Check safety clutches occasionally to be 
sure they function. A slip clutch that is too 
tight gives no protection. Mounted pickers 
have been known to catch fire from trash 
accumulating on or near the exhaust mani
fold. A metal sediment bulb on the tractor 
carburetor is a good safety precaution. 

As soon as harvesting is completed, the 
picker should be put in a shed and thorough
ly cleaned of dirt, caked grease, parts of 
stalks, husks, and silks. Then grease all 
bearings thoroughly to prevent accumula
tion of moisture during the winter and 
spring. Remove all roller chains, wash them 
in kerosene, dip them in clean oil, and wrap 
them in heavy paper or burlap to keep out 
dirt. Oil the remaining chains and the 
sprockets and rolls with heavy oil. Be care
ful not to get oil on rubber rolls because it 
may cause deterioration. If the picker has 
rubber tires, block it up and deflate them. 

Finally, check the entire machine for 
badly worn and broken parts in time to 
replace them before the next harvest. 

• 

Ballast for Farm Machinery on Hard Soil 
TRACTORS, disk harrows, and other 

cultivating machines are often . too 
light to work hard soil satisfactorily. 
If you can't obtain the metal weights 
often used to correct this, try adding 
ballast in the form of thick concrete 
disks that are bolted to the wheels or 
secured to the machines with chains. 
They may be formed by using a dis
carded wheel rim and a bucket for the 
molds. Short lengths of pipe, cast into 
the ballast weight, provide holding
bolt holes.-BRUCE MACINTOSH. 

HOLLOW 
CENTER 't-o-

Simple ·Inserts Allow Grain to be Hauled In a Stock Rack 

CLEATS 

FOR REMOVAL 

CLEAT~ ? 

INSERT ~BOLT 

OCTOBER, 1944 

You can quickly convert the body of 
a stock-carrying truck or trailer into 
a grain-tight box by making inserts 
of wood that are the same thickness 
as the sides of the body and as wide 
and long as the space between the 
sideboards. Install two cleats on each 
insert between each body upright. 
These may be made of 14" by 1" strap 
iron, bent as shown, or of wood. When 
they are vertical, they hold the in
serts in place. When they are hori
zontal, the inserts may be quickly and 
easily removed.- RALPH STEIDER. 
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RUBBER 
BANos··oR 
HEAVY 
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• 

" BROOM 
HOLDER 

Rubber bands or a couple of turns 
of cord will provide hangers with 
anchors to keep dresses and slips 
from sliding off them at the ends 

Attached near an inside corner of 
a vanity drawer, a common broom 
holder prevents tipping over and 
spilling of a bottle of nail polish 

Corrugated cardboard cut into 
strips and glued near the bad 
of a cupboard or plate rail will 
hold dishes on edge with safety 

Small window pane~ are cleaned efficiently with a 
squeegee made from a windshield-wiper blade cut 
to suit. A glass scraper designed for use with old 
razor blades forms a convenient handle. The wiper 
blade should fit the smallest pane to be washed 

• 

' !'* 

\ 
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WINDSHIELD 
WIPER BLADE 

~ 
' 

/ 
RAZOR-BLADE 

HOLDER 

~ 
STRAP 

DOWELS 9 

J ~~ 
~ .• ~ - ---- 21" ------v 

For a folding serving stand useful either indoors 
or out, join four 34" legs with glued dowels, as 
shown, making three of the dowels long enough to 
extend through the outside legs and the center 
hole in the inside legs large enough to prevent 
friction. The strap is canvas or webbing. Any 
16" by 24" tray may be used, or make one as shown 

Several ice cubes in a shallow dish will make an 
excellent moistener . for the glue on the flaps of 
envelopes, especially when many ha.ve to be sealed 
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PAINT FIRST BOARD 
OF SIDING 

Painting the bottom siding board the same color 
as the floor of a porch will often help preserve 
neatness. Marks from scuffed shoes and streaks 
from washing the porch won't show up so quickly 

au.. ( 1< r:e 

• 

EXTENSION-CORD 
LAMP GUARD 

' II ~-MESH 
SCREEN 

Plans for your current project from the pages of 
POPULAR SCIENCE or a set of blueprints can be 
clipped in a trousers hanger and held on a nail at 
eye level, thus keeping the workbench clear. Clip 
the entire magazine, opened at the desired pages 

Bent over the edges of a gutter and sloped down 
on the inside at one end, as shown above, 'I•" mesh 
wire screening serves as an effective drainpipe 
strainer. Water forces leaves up and over. Shop 
lamp guards also can be used. Most are rustproof 

Numbers identifying screens and 
storm sashes can be put on with 
rubber stamps dipped in house 
paint. They won't show on the 
outside of the screens and, if 
small, aren't noticeable inside. 
After .using, clean the stamps 

RUBBER 
STAMP 

SCREEN 

OCTOBER, 1944 

Ordinary rubber-headed tacks or 
upholsterer's nails having large 
round heads prevent the bunching 
of clothes on a clothes pole in 
your closet if driven into the 
pole at intervals. This keeps 
clothes neat and easy to take out 

• 

Cotter pins of various sizes can 
be bent to the shape shown below 
for use in replacing broken key 
clips in a leather key container, 
or as key rings or belt clips to 
hold key rings. Large pins will 
also hold small tools on a belt 

. 
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' 
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~ 
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Extension Rack for Sheet Music 
Is Attached to Grand Piano 

t-i0L;E5 FOR --• 
SC.REWS 

RIVETS 1 

I MADE this removable music rack to fit . 
on my grand piano. If holds music closer 

to the player's eyes than does the regular 
rack, and is ideal for children and. near
sighted persons. A clamp, riveted to an 
angle brace, and two brackets support it 

on the piano. Horizontal legs on these pieces 
just fit over the front lip of the sounding 
box. The angle between the upright and 
the horizontal legs is about 85 deg.-so 
music won't slide off. AU metal touching 
wood is felt-covered.-PAUL PACTOR. 

Simple Stand Supports 
an Outboard Tool Rest 

DEPRIVED of an outboard tool
rest stand by wartime priorities 
and restrictions, I improvised 
one, as shown above. Using a 
small box as a form, I poured 
a concrete mix around a 4" by 
4" upright. Then I drilled the 
upright to take the tool-rest 
hold-down bolt.- K. M. MARTIN. 
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Unit Cleans and Stores Paintbrushes 

•• 
3 DIA. 

/ 
«:::::;:>----'-

~2 STOCK 

THE construction of this paint
brush cleaner and rack is shown 

clearly in the drawings and pho
t ograph. Remove the handle from 
the bottom can. Cut a 1 %" hole in 
one side and solder a screw-top jar 
r ing over it. This ring lies below 
the hole in the casing and holds the 
lower half of an ordinary soup can. 
F ill the top container with three 
parts of lacquer thinner and one of 
a lcohol. Clean your brushes in the 
small can, pour the clean er into 
the bottom container, and set the 
can back in place to prevent evap
oration. Use the cleaner over and 
over, straining it back into the top can 
through cloth.-NEIL STILLMAN. 

SMALL 
PET COCK 

O~AIN 
HOLE IN 
51 DE OF 

CAN 

After cleaning the 
brushes, wipe them 
with a rag and rack 
them as shown above 
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SAILING A CARDBOARD BOAT in a pan 
of water without touching or blowing on 
it may seem impossible, but it can be 
done. Slit the stern as shown in the photo 
below; then when you float the boat, put 
a drop of soapy water in the slit, and it 
will shoot ahead as if by magic! The soap 
lowers the surface tension of the water 
behind the boat, and the greater tension 
in front pulls it forward. 

. . 
. .. . . ' \. : . :;,. .· . .:: 

~·~ •.. , .:,..... " ... :. ..... 
''+<$ , -~·-. ~ 
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PICKING A NAME BLINDFOLDED from a 
bowl is easy if you train your fingers to "see" 
the right slip. Divide a square of paper 6" by 
6" or smaller into nine parts by folding it 
twice in each direction. Write a name on the 
center square, tear the paper along the folds, 
and put all nine slips into the bowl. Blind
folded, you can pick the right one every time. 
Simply feel the edges of the slips the only 
one to have four rough edges will be the one 
you want! 

WHEN YOU OFFER a friend a cigarette 
from a pack, you can astonish him by 
making it appear to rise of its own ac
cord. You need a pack with a cellulose 
wrapper. Put one cigarette between the 
wrapper and the pack and, without let
ting your finger be seen, press on the 
wrapper. Hold the pack at an angle. 

IF YOU'D MAKE A HIT, pretend to bend 
one of your hostess's spoons to demon
strate the "flexibility" of modern metals. 
Then quickly "unbend" it before she 
faints! Close both fists over the handle, 
with the little :finger hooked under it, as 
shown at right, and pretend to bend 
against the table. The illusion is perfect. 

.. 
• 

.. . . . . ..• . . , 
~::; .. ·: . . . 
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···< :: 
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THIS SHELL GAMt:: is in reverse. You 
can pick out the coin under the shell! 
Use a half dollar and milk-bottle caps, 
or another coin and caps slightly 
larger than its diameter. Turn your 
back while a friend covers the coin 
with a cap. The trick is to have a hair 
fastened unnoticed to the underside of 
the coin with wax so it will stick out 
under the cap! 
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Set on o goblet, this skull with 
o hinged jaw rapped out "spirit" 
messages to spellbound audiences 
of two generations ago . It is 
port of the Levossor collection 
of magica l effects now owned by 
John Snyder, Jr., shown below 
with o similarly performing hand 
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AGIC is indeed one of the ancient arts. It is 
mentioned even in the Bible, which records the 
attempts of the Egyptians to imitate with magic 

the miracles of Moses, and we have accounts, too, of the 
magicians of ancient Greece and Rome astonishing audi· 
ences with optical illusions. 

But it was the latter half of the nineteenth century 
that saw the golden era of stage legerdemain begin, fol
lowing such inventions as that by Maskelyne in 1863 of 

Pistols like these fired blanks to help the old-time magicians make 
articles vanish before audiences' eyes. Silk handkerchiefs stuffed 
in them would inexplicably appear in vases at which they were fi red 

Onlookers' questions were answered by the " spirit bell" (left below), 
its clapper mysteriously rising a nd falling. It was made in Germany. 
Picked cards appeared on the star (right) as a deck was thrown a t it 

• 



• HUGE COLLECTION SHOWS CONJURING DEVICES 

USED BY STAGE MAGICIANS OF YESTERYEAR 

• 
the wooden cabinet in which a person could 
be made to vanish. And it was in the early 
1900's that Harry Kellar, Harry Houdini, 
and Howard Thurston flourished as succes
sors of Herrmann the Great. 

One of the finest collections of magical 
effects gathered during ~his period was that 
of Louis E. Levassor, who brought together 
some 5,000 items from all over the world. 
He exhibited them from 1910 to 1925 to 

• 

many of the most famous exponents of the 
art, including Houdini and Thurston. 

Some of Levassor's prized pieces are 
shown in the accompanying photos. The 
four cabinets in the photo below contain 
only a part of the collection which, after 
the death of Levassor's widow, was pur
chased intact by John Snyder, Jr., of Nor
wood, Ohio, a magician in his own right 
who now produces equipment for other 
magicians (see P.S.M., Sept. '44, p. 188). 

Among the items that spellbound audi
ences of two or more generations ago is a 
skull with a hinged jaw that raps out 
"spirit" messages while on an upturned 
goblet, seemingly beyond the control of any 
mortal hand. A "spirit hand" and a "spirit 
bell" perform similarly. 

One of Levassor's effects, a card star, 
dates from before 1880. Five selected cards 
appear magically on the arms as a complete 
deck is thrown at the center disk. Most in
genious is a magic spider on a web of gold 
braid that turns on a hidden axle. A picked 
card, replaced in the deck, magically grows 
little by little into view as the web spins. 

• 

' j 

This web of gold braid stitched on a black-velvet 
hexagon produced a selected card apparently from 
nowhere as it spun on a concealed axle. The card, 
chosen by someone in the audience and disposed of 
with the deck, appeared little by little, finally 
coming within the grasp of the spider. Even to 
those now in on the secret, the effect is magical 

These four cabinets, built by Snyder in his shop, 
hold part of the Levassor collection. The boxes 
and vases were used to produce vanished articles 

1 
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2 TO ASSEMBLE A T from four 
pieces, as shown in the draw

ing, requires more concentration 
than you would believe. Saw the 
Tout of 3/ 16" wood stock as indi
cated, making all edges straight, 
and· drill each piece to fit over a 
peg in a companion T that serves 
as an ornamental base to hold the 
puzzle when it isn't in use. 
Enamel the base and each piece a 
different color, or shellac them. 
In the latter case, vary the grain 
to avoid giving away clues. 

3 HOW TO REMOVE THE CORD 
from the slit leather strap is a 

real brain teaser that will make 
most of your friends give up. 
Then they will feel foolish when 
you show them how simple it is. 
Of course, you pull the 14 11 wide 
leather·strip through the %11 hole, 
and don't try to force the %, " but
tons through! Use a strong, pli
able leather, and dress it occa
sionally to prevent drying out. 

4 ODDLY BENT LOOPS joined 
as in the bottom drawing pro

vide an interesting problem when 
you try to separate them. Make 
them of coat-hanger wire, and 
have bend A small enough to fit 
into loop B. To solve, slip A into 
B as shown, work spiral 0 through 
A, and draw A back through B. 
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1 DEFY GRAVITY with this 
variation of a common 

trick. Rub the mouth of a 
ridged tumbler on emery 
cloth to get a rough, plane 
surface and drill a bole with 
a brass · tube and valve
grinding c ompound, as 
shown at left. Hold your 
thumb over the hole, fill the 
glass, cover it with the pre
viously dampened cardboard 
and celluloid, and invert it. 
The water won't spill. Now 
slide the square off, leaving 
the invisible disk. The glass 
stays full. Then, over a sink, 
utter amagicword,move the 
thumb, and the glass empties. 

SOLDER 
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Revolving Board Creates Variety of Designs 
.. . .. 

·' . . • -· ... 

INTRICATE designs that will be pleasing 
to the budding young artist, or will be of in
terest to any boy or girl, are possible with 
this modern version of a device that once 
fascinated our grandparents. 

Plywood or board that · will not warp 
should be used for the table and for the top 
section glued on pulley OJ but solid stock is 
preferable for the pulleys themselves. A 
method of turning the three pulleys at one 
time on the faceplate is shown below. 

Mount the pulleys with washers next to 
the table and under the heads of the pivot 

- . 

screws in A and B. 
Drill the hole clear 

. ... : .: ~ . . •' . . . ·. . .... 
•. ': ... 

. . 

through the knob on _ 
B so the knob will turn. The holes in A 
are all at different distances from the center. 
A heavy rubber band makes a good belt. 

Spring wire is required for the yoke 
holding the pen. The U should be bent as 
shown to form a spring clamp. Wind the 
ends on the wire guide tight enough to bind 
when spread slightly, yet not so tight as to 
prevent sliding when the position of the pen 
is to be changed.- JOHN W. DEAN. 
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Novel Cone on Diamond-Shaped Track Appears to Run Uphill 

HERE is an amusing contrivance that will 
puzzle your friends by its apparent defiance 
of gravity. When placed at either end of 
the diamond-shaped track, the double cone 
will immediately roll to the center, seem
ingly going up the incline. 

What happens, of course, is that the cone 
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actually rolls downhill, since it is actually 
at its lowest point when at the widest part 
of the diamond, but the illusion is amazing. 
Take care in turning the cone so no fla t 
spots will act as brakes. The original shown 
here was made by boys of the Metropolitan 
Junior Achievem ent, of New York. 

1!'9 

.. 

Copynghted material 



L 

, 

r . . 

• 

By HAROLD P. STRAND 

-..-HERE is no reason for throwing that 
old flashlight away just because it 
doesn't work. Now that we have be

come accustomed to conservation, even if . 
replacement of some articles is growing · 
easier, a lot of satisfaction can be derived . 
from repairing things we would once have 
discarded. 

Like any other mechanical object, a flash
light can be serviced if you know what to 
look for. Some repairs are a simple matter 
of adjustment; others may be more difficult; 
but in no case are expensive materials or 
tools required, and in any event it is fasci
nating for the craftsman to hunt around and 
finally spot the. defect. 

Prewar flashlights all operate on the same 
general principle whether they have metal 
or f'ler cases, and even the newer plastic 
ones, though differing somewhat in con
struction, follow the same general lines. 
Metal cases, being able to conduct electric
ity, carry current from the end of the lower 
battery cell through the large spiral spring 
in . the base cap to one side of the switch, 
which may be either an electrical or me
chanical type, as illustrated at A and B in 
the drawings on the facing page. Fiber-case 
flashlights ( C in the drawing) may have 
either type of switch, but the plastic models 
(shown at D ) usually are mechanical. 

A brass strip inside the ·case connects the 
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second side of an electrical switch to the re
flector, as shown, and in a· metal case a 
piece of fiber insulates it from the case. This 
insulation is unnecessary in a fiber case. The 
lamp screws into the reflector, and its center 
contact touches the positive terminal of the 
top battery cell. Pushing the switch cem
pletes the circuit. The mechanical switch 
operates by sliding the brass strip, making 

· or breaking the connection when the strip 
· touches or is pulled away from the metal 

reflector. 

• 

-· . .. -· ~ 

Regardless of the type of switch, the re
flector is insulated from a metal case by a 
fiber ring to keep the lamp from lighting 
except when the switch is closed. T.his is 
unnecessary in a fiber or plastic case. 

The first step in servicing any :flashlight 
is to test the lamp and battery cells. With a 
piece of bare copper wire wrapped around 
the base of a lamp to form a screw socket, 
touch the center contact of the lamp to the 
positive (top) terminal of a battery cell and 
the other end of the wire to the bare lower 
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e~d of the cell, as in Fig. 1. If both lamp 
and cell are good, the lamp should light. To 
make the test, you must know, of course, 
that at least one is good at the start, so be
gin with a lamp from a working flashlight 
or have a dealer make the tests if you fail 
to get a light with any combination. 

A lamp rated at 2.2 to 2.5 volts is correct 
for a two-cell case and should light to about 
half its usual strength on a single cell. If 
the light is dimmer than this, the cell is 
weak, and if the lamp does not light, the cell 
is dead. Three-cell flashlights require 3.2 to 
3.8-volt lamps, and they light very dimly on 
a single cell, but for test purposes, if one 
lights at all, it and the cell can be assumed 
to be good. Use the correct lamp when re
assembling the flashlight, for a 3.8-volt_lamp 
will not light at full strength in a two-cell 
case, while a 2.5-volt lamp will light bril
liantly in a three-cell case but will soon 
burn out. 

If good cells and a good lamp won't make 
the flashlight work, check all points of con
tact beginning with the spring in the base 
cap, removing this part and cleaning it of 
corrosion with emery cloth, as in Fig. 2. 
Many plastic cases do not have a base cap 
that can be removed, in which case the 
spring may be cleaned with an emery stick 
of the kind used for manicures or with a 
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disk of emery cloth cemented to a dowel. 
Should the flashlight still refuse to work, 

remove the lens cap and reflector and clean 
the brass contact strip (Fig. 3) and the re
flector (Fig. 4) with fine sandpaper to as
sure a good contact. Examine the fiber in
sulation between the contact strip and a 
metal case (Fig. 3), and make adjustments 
or provide a new strip of fiber if it does 
not insulate properly. 

Try out the switch and note whether the · 
brass strip slides or remains fixed. If it 
moves, it is mechanical in action, and the 
end should be adjusted to clear the reflector 
when the switch is in the back position and 
to touch when pushed forward. The end of a 
strip that does not move which indicates 
an electrical switch- should be adjusted to 
make firm contact with the reflector at all 
times. 

Some flashlights take lamps that have a 
flange instead of a screw base. The flange 
is held between two parts of the lamp re
ceptacle, which must be unscrewed, as in 
Fig. 5, to release the lamp. Both the metal 
surface inside this receptacle and the spring 

.should be cleaned for good contact. The 
spring may require adjustment to touch the 
center contact on the lamp base. Flanged 
lamps can be tested in the wire socket used 
for those with screw bases. 

If a faulty metal-case flashlight goes on 
and off without operation of the switch, 
there may be breaks in the insulating ring 
around the reflector. This should be examined 
in any case when a metal flashlight is being 
serviced. Two turns of %" wide adhesive 
tape around the edge of the reflector (Fig. 
6) can be used to r eplace the fiber. Press 
the tape down smoothly all around and ap
ply two coats of shellac. 

A broken or badly fitting lens can also be 
responsible for a short circuit. The lens ring, 
when screwed down, is supposed to hold the 
lens and reflector in their correct places, 
and if the lens does not fit properly, it may 
allow the reflector to shift and either touch 
the brass contact strip on a mechanical 
switch or pull away to where contact cannot 
be made. In either case, replace the dam
aged lens. 

If you have put your flashlight away with
out removing the discharged cells- a piece 
of carelessness that may result in perma
nent damage to the case you may find that 
chemical action has caused the cells to swell 
so that they cannot be readily removed. Cut 
a 10" length. of hardwood dowel about 1" in 
diameter and use it to drive out the cells, as 
shown in Fig. 7. They may start hard, and 
in some cases you may not be able to drive 
them out. An old auger bit can be tried as a 
last resort, but care must be used to avoid 
damage to the contact strips inside the case. 

POPULAR SCIENCE 

Cllpyngh'ed m tenal 



Once a hole is carried through, the cells can 
be pushed out easily. 

circuit as shown in the drawing on the fac
ing page. If the switch is all right, the bell 
will ring when the button is pressed. Clean the inside of such a case with sand

paper on a round stick to remove all corro
sion. Then wipe inside with a rag soaked in 
bicarbonate of soda to neutralize the acid 
effect of corrosion. Let the case dry b.efore 
putting it back into service. 

Use a thin, sharp chisel (Fig. 8) to cut 
the rivets holding a faulty switch, taking 
care not to damage the case or the switch 
flange. The bronze-alloy contact spring on 
the inside of most electrical switches will 
have to be replaced if it is broken, but in 
most cases the tension can be adjusted by 
bending the spring with tweezers, as in Fig. 
9, so it will make contact with the eyelet 
holding the contact strip as shown in the 
drawing. 

If the brass contact strips have been dam
aged by removal of the cells or by corrosion, 
cut new strips from .010" sheet brass. ~ol
der the ends to .the points originally riveted 
or use new rivets or eyelets. 

Mechanical switches rarely get out of or
der, but sometimes electrical-switch con
tacts won't touch or a contact spring breaks. 
Removing a switch is difficult and replace
ment is as hard, but both can be done. Test 
the switch first by connecting it in a bell 

To replace the switch, insert new rivets 
and head them on a short length of 1" pipe 
or bar stock used inside the case as an anvil. 
Test the switch in the bell circuit to see that 
the repair is satisfactory. 

Switch at Bench Controls and Reverses Split-Phase Motor 
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SMALL A. C. motors having separate leads 
brought out for the starting and running wind
ings, or with terminal posts connected to each 
separately, can be controlled and reversed at the 
bench with one of the two switch connections 
shown in the drawing. 

Reversal can be effected with a double-pole, 
double-throw switch connected as in Fig. 1. A 
single-pole switch starts and stops the motor. 
Cover the live contacts by enclosing the switches 
in a metal box. 

For a neater job, build a metal control box 
or use a three-gang surface-type switch box 
(Fig. 2) and mount one single-pole and two 
double-pole toggle switches in it, connecting 
them as in Fig. 3. The single-pole switch con
trols the motor and the other two the direction. 
To prevent blowing a fuse, pivot a metal arm as 
shown so moving one double-pole toggle will 
move the other to the opposite position. 

Eyelet Soldered to End of Wire Is Useful • 1n Radio Work 
WHEN wires are to be connected 

to bolts and removed occasionally, 
as required in experimental radio 
and electrical work, metal eyelets 
on the ends will be a convenience. 
Brass eyelets of the kind carried by 
stationery stores serve admirably. 

Solder the end of the wire, if it is 
in strands, loop it to fit around the 
eyelet, and crimp the eyelet with a 
machine like that shown in the 
photo or with a blunt-nosed center 
punch or any round-nosed tool that 
will spread the metal around the 
wire. For absolute certainty of con
tact, coat the eyelet and the wire 
with solder.-W. E. B. 
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RECORDING BATTLE SOUNDS is possible with 
portable field equipment operated in synchro
nization with a 35-mm. camera. The apparatus, 
including camera-motor, film, recorder, acces
sory, and battery units, is carried in six cases, 
the largest 10" by 13" by 26". Complete, it 
weighs 392 lb. It was developed, on request 
from the U.S. Army Pictorial Service, by Wes
ley C. Miller, M-G-M engineer, and others in the 
Academy of Motion Picture Arts and Sciences. 

• 

With portable equipment in half a dozen cases, 
Army cameramen can record battle and other 
sounds in synchronization with their front-line movies 

Above, top, the control panels on the lid of the 
recorder unit (center), which houses all operating 
parts. Another view of it is shown directly above 
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VEST-TYPE WALKIE-TALKIES adapted from developments 
in radio for the armed services have been designed by the 
Police and Emergency Communications Section of RCA 
Victor. Two-way communication between foot and traffic 
policemen and their headquarters is expected to be im
proved by new circuits, tiny tubes, and better antennas. 

A NEW TUBE TESTER 
housed in a carrying case 
measuring 6" by 13" by 
1414" and weighing only 
1214 lb. has been devised for 
simple and speedy opera
tion. It handles a wide va
riety of tubes including 
midgets and all acorn types, 
and has a filament-voltage 
testing range of from 1.1 to 
117 volts. Lever switching 
controls each tube prong. 
The tester is made by Radio 
City Products Co., New York. 

Cllpyngh'ed m tenal 
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WHEN THE VOLUME CONTROL of a small 
A.C.-D.C. receiver becomes inoperative, it 
may be found difficult to obtain a replace
ment with a built-in switch. If so, an ordi
nary volume control may be installed and 
the broken side of the supply line inside the 
set soldered together and taped. 

To provide a way to shut off the receiver, 
the conventional plug may be removed and 
the two cord leads soldered, as shown below, 
to the interior socket contacts of a plug-in 
night light equipped with a switch. The 
covering over the insulation should be taped 
down neatly, after which sealing wax may 
be poured into the socket. Such a switch 
control is convenient only when it can be 
plugged into a waist-high receptacle. Its 
current-carrying capacity limits it to small 
table sets and the like. 

SQLOER. 
LEAOlO 
c.ENTER · 
CONTACT 

PLUG.-IN , 
SHA:OE Nlct.HT LIGHT 

REMQVEO WITH SWITCH 

BROKEN DIAL CORDS and those on point
ers can be replaced with heavy fishing line, 
such as 18-lb. test line, as shown above. The 
new cord may be kept pliable, and made to 
last considerably longer, by lubricating it 
with petroleum jelly at points where it 
passes through grommets or rubs against 
another part of the receiver.- W. E. B. 

AN ADDITIONAL SPEAKER of the 
permanent-magnet type for use in a 
kitchen, bedroom, or basement shop 
may be connected to your present re.:. 
ceiver, as shown at the right, by plac
ing a single-pole double-throw switch 
near or on the set. The switch may be 
a telephone-switchboard key or one 
of a similar type that provides good 
contact, or it can be a double-pole 
double-throw switch with only one 
side used. A jack for headphones may 
be installed similarly. 

(- SPEAKER 
AELO-COIL LEAOS 

SPEAKER 
,._.....IN SET 

Sl NGI I;-POLE, 
DOUBLE-THROW 

SWITCH 
I 

<:=SPEAKER 
VOICE-COIL 

LEADS 

PE13.1ANENT- MAGNET 
SPE'AKER 

The operating switch cuts off one 
speaker and turns on the other. If pos
sible, use a switch that cannot leave 
both circuits open.-FRED PRESTON. 

FREQUENCY-TEST RECORDINGS are 
available for spotting circuit and apparatus 
resonant peaks in a phonograph and show
ing up defective pickup units. They are 12" 
records for use on standard equipment. 

RCA Victor has one that sweeps slowly 
from 10,000 to 40 cycles with signal clicks 
to mark even thousands and hundreds. Co-
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lumbia has several recordings of single-tone 
frequencies. One gives even thousands, hun
dreds, and tens from 10,000 to 50 cycles. On 
another, vocal announcements identify fre
quency. A third has a ' fast sweep from 10,-
000 to 40 cycles, then noise spectrums of all 
simultaneously from 40 to 14,000 followed 
by limited-range spectrums.- J .W.C. 
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By 
John W. 

Campbell, Jr. 

IN RADIO parlance, the circuit in a re
ceiver that strips incoming high-frequency 

waves of the audio impulses of speech and 
music they carry is usually referred to as 
the "detector" circuit. Actually the word 
"demodulator" would be more accurate, for 
a detector is any device that will reveal the 
presence of electro-magnetic radiation, 
whereas a demodulator separates the mod
ulated signal from the carrier wave. 

When · Hertz sought by means of the first 
radio-frequency experiments to prove the 
existence of the electromagnetic waves in
dicated by the equations of Clerk Maxwell, 
he first had to devise a way of generating 
the radiations. The spark-gap oscillator 
answered that problem-he hoped. Hertz 
also needed a detector that would tell him 
if this theoretical electromagnetic energy 
was in fact present. The first detector was 
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SPARK H&l<l: 
INOICATES 
~ECEPTION 

simply a tuned circuit, matched to the trans
mitter. In their earliest form, Hertz's cir
cuits were similar to those shown in Fig. 1; 
when powerful oscillations were set up in 
the transmitter, somewhat weaker oscilla
tions were built up in the nearby detector 
circuit and a smaller arc leaped its spark 
gap. 

Stimulated by Hertz's proof of the exist
ence of electromagnetic waves, other scien
tists discovered new ways to detect them. 
Iron filings, it was found, tended to clump 
together in the presence of radio waves, and 
would then conduct a local current more 
readily. The result was the coherer (Fig. 2), 
which was in effect a crude amplifier, since 
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• 
it would turn on a local current when con
trolled by a distant signal. But it wa~n't 
particularly sensitive, 
and the filings had to 
be "decohered" or loos
ened up, usually by a 
clapper device, before 
it could react to a new 
signal. It was thus 
suited only for code 
communication. 

Next in order of sim
plicity after the coher
er was the crystal de
tector, a circuit of 
which is shown in Fig. 
3. The property of cer
tain crystals, notably 
galena (sulphide of 
l~ad) , of converting 

CONOUC.TING 
Pl.UG 

C::.L..A.SS 
TUBE 

C:ONOUCTING 
PL.UG 

R. F. oscillations into uni-directional current 
was discovered early in this century. Though 
devised later than other, more effective de
tectors, crystals had the advantage of sim
plicity, low cost, and fiP.elity. 

The operation of a crystal set is simple. 
The incoming R.F. (A in Fig. 4) is sent 
through a crystal which offers substantial
ly more resistance to current flowing in one 
direction than in the other. The result, as 
indicated in B~ Fig. 4, is a direct current, 
still pulsating at high frequency, with wave 
amplitudes that correspond to the audio 
modulation impressed on the R.F. When 
this current is applied to a pair of earphones, 
the diaphragms cannot follow the rapid R.F. 
pulses, but they can respond to the much 
lower frequency of the change in amplitude 
of the R.F.-that is, to audio modulations, 
shown at C. 

Precisely why a galena crystal can offer 
differential resistances to A.C. has not yet 
been satisfactorily explained. Scientists 
believe that its action is related to barrier
layer rectification, another imperfectly un-

e~tg4ta.L-Vt!tt~ci'tS'C t!i'rcu.it 
~j;. ~ HEADPHONES 
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derstood phenomenon in which certain me
tallic oxides exhibit the ability of rectifying 
A.C. The plate-and-needle detector, essen
tially a metal needle resting lightly on a 
metal plate, embodies this principle, as does 
the razor-blade radio shown on page 209. 

One of the most sensitive instruments 
known in the early days of wireless was the 
galvanometer. Unfortunately, it requires 
direct current; if it is fed A.C. of even mod
erate frequencies, the needle tries to swing 
one way on positive imp~ses and the other 
way on negative ones, with the result that 
it stands quite still. Before it could detect 
R.F., it had to be coupled with a rectifier 
that would intercept half the R.F. wave. 

To improve the detector, the British Mar
coni Company called in Dr. J. A. Fleming, 
a leading English research physicist. Flem-

A . 

B 

A. F. C.URRIENT IN 
ANTENNA 

RECTIFIED R.F. AFTER 
PA~SIN~ D£TIECTO" 

PHONIES RESPOND TO A . F. 
QESULTINGo F'AON CHANGo£$ IN 

AlotPUTUD! OF RECTIFIED R.F. 

ing had already done some notable research 
for a lamp-bulb manufacturer. The car
bon-filament lamps of the time had a ten
dency to bum out at the positive end of the 
filament, due to the "Edison Effect." Edi
son had reported that a hot filament in an 
evacuated tube -vould retain positive but not 
negative charges- in modem terms, that it 
would give off electrons. Therefore elec
trons jumped from the negative end to the 
positive, carrying part of the current and 
heating the positive end by bombardment. 

Dr. Fleming's studies of the Edison effect, 
plus his realization that the galvanometer 
would make a sensitive detector if it could 
be used With R.F. currents, gave him the 
answer- the Fleming Valve. It was a sim
ple diode rectifier, a heated :tr -"llent and a 
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plate in an evacuated envelope, in series 
with a galvanometer and the antenna cir
cuit. The diode permitted one half of the 
waves to kick the moving coil, but blocked 
the opposite set of half-waves. Before long 
headphones, taken over from the telephone, 
were used in place of the galvanometer and 
found unexpectedly efficient (Fig. 5). 

Essentially, a demodulating detector is a 
nonlinear element-one that will pass more 
current in one direction than in the other
followed by a filter circuit. (A diode can be 
made to pass 95 percent of one half-wave 
and none of the other; a crystal may pass 80 
percent of one and 40 percent of the other. 
So long as conductivity is dissimilar, de
modulation will take place.) 

In the simple diode detector shown in Fig. 
5, the headphones themselves constitute the 
filter; the phone coils have sufficient induc
tance and capacitance to make an excellent 
R.F. trap. In Fig. 6, which shows a more 
modem version of the diode detector, . a re
sistance-capacitance filter is used instead. 
The condensers and resistors are of such 

A.F. OUTPUT TO AMPLIFIER. 

v-~.6 . 

.MIStl.ftll. t>i.6J.e VeteartS'& 

values that the condensers discharge 
through the resistors only at comparatively 
low frequencies 15,000 cycles a second or 
less with the result that the ultrarapid 
R.F. pulses are completely smoothed out 
and only modulation remains. !Turn the pageJ 
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The diode detector is commonly used to
day. It can handle very strong signals with
out overloading, has excellent fidelity, and 
is simple and reliable. However, it isn't ex
tremely sensitive, since the filter system 
imposes a load that draws power from the 
tuned circuit. This in tum reduces selectivity. 

Fig. 7 shows a modified diode detector di
rectly coupled with a triode amplifier. Here 
the filter circuit operates somewhat differ
ently; when a positive R.F. signal comes 
along, the 250-mmf. condenser cl transmits 
it freely, applying a positive potential to the 
diode plate and drawing electrons from the 
filament until the charge on the condenser 
is neutralized. This may take less than a 
ten-thousandth of a microsecond. When the 
positive peak declines to zero, the electrons 
are trapped on one plate of the condenser, 
on the plate of the diode, and on the triode 
grid. Their only escape is through the high--

'Plate A. F. 
OUTPUT 

Ct 

R.I=.INPUT 

B+ 

resistance shunt, and it takes more nearly 
ten thousand microseconds than a ten thou
sandth of a microsecond for the charge to 
leak away. Thus the charge on the con
denser can increase at radio frequencies but 
can decrease only at audio frequencies. 
Since it is applied directly to the triode 
grid, the triode plate current will follow 
A.F. modulation. 

The grid of a triode is quite capable of col
lecting electrons from the filament, and 
consequently can serve as a diode plate in it
self. In the grid-leak detector of years past, 
a single triode was used to perform this 
double function. The grid-leak detector was 
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selective, though the fidelity was not high 
and it tended to overload on strong signals . 
It is seldom used today. 

The circuit of a plate detector is shown 
in Fig. 8. The high value of the cathode 
resistance makes the grounded grid strongly 
negative with respect to the cathode, so 
much so as to cut off the plate current when 
there is no signal. When a negative signal 
reaches the grid, practically no change of 
plate current occurs, for it's already near
ly zero. B6t when a positive signal arrives, 
the strong bias is decreased and plate cur
rent flows. This gives the nonlinear reac
tion necessary for demodulation. Condenser 
C1 shunts the R.F. pulses to the ground. 
Able to handle fairly heavy signals, the 
plate detector shown gives good fidelity. It 
imposes no load on the tuned circuit and 
hence has good selectivity. 

The infinite-impedance detector, so called 
because it has almost infinite resistance to 
R.F. between grid and ground, and hence 
places no load on the tuned circuit, is il
lustrated in Fig. 9. A positive signal ap
plied to the grid permits the plate current 
to flow, and this causes a voltage drop 
through R 1 that drives the cathode positive. 
Since there is always some current flowing 
through the tube, the cathode is always 
somewhat positive with respect to the grid, 
and no grid current flows. Whatever the 
positive potential of the grid, the cathode 
will rise to match it, though it won't follow 
the negative swings as rapidly because of 
C1• The result is that the potential across 
R 1 exactly follows the peaks of the R.F. sig
nal. There is no amplification, but the de
tector has excellent fidelity, will handle 
strong signals, and is much used today. 

Fig. 10 is the regenerative detector, of 
evil memory. It has excellent sensitivity 
and selectivity, but against these are poor 
fidelity, extreme unreliability, complexity of 
operation, and a bad tendency to turn into 

8+ 

~.F. INPUT A.F. OUTPUT 

a transmitter able to send out squeals and 
howls into neighboring counties. Outlawed 
on broadcast frequencies now, .it is still used 
by some amateurs on short-wave receivers. 
Basically it is a grid-leak detector so ar-
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ranged that part of the amplified signal is 
fed back to the grid to be reamplified. The 
feedback is supposed to be just a little too 
weak to sustain self-excited oscillation, the 
trick being to adjust the feedback just right. 

A modification of this, the super-regen
erative circuit, has several interesting and 
useful features. Though tricky, it's exceed
ingly sensitive and sharp-tuning. Essential
ly it is a regenerative detector, but a 
44qut-nch circuit" consisting of a triode and 
an inductance-resistance network acts to 
interrupt its functioning at a supersonic 
frequency. The theory of its operation is 
ingenious. An ordinary regenerative de
tector with a little too much feedback will 
hesitate for a fraction of a second, then 
gradually sweep into oscillation. The super
regenerative detector has so much feedback 
as to cause oscillation, but the quench cir
cuit keeps interrupting it before the oscil
lation can establish itself. This permits a 
tremendous amount of reamplification. The 
circuit is particularly useful on frequencies 
of 100 megacycles and above, where tube 
losses tend to be severe, for the principle 
permits B power to replace such losses. 

The problem of demodulating F.M. sig
nals is quite different from that with A.M. 

Lt. M. l. Rupert's "foxhole radio,'' used on the 
Italian front, gets reception on a razor blade. 
0. B. Hanson, chief engineer of N.B.C., im
proved it by tying pencil lead t~ the pin paint. 
Wire. gauge is not critical, but good headphones, 
o long aerial, and patience in locating o sensi
tive spot on the razor blade ore all requisite 
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In Fig. 11 the R.F. input is fed to a special 
interm~iate-frequency transformer that 
has two secondary circuits, S1 and S2 , each 
of which drives a conventional diode detec
tor and filter circuit. (Usually one 6H6 
dual-diode detector tube is used.) If the in
termediate frequency of this receiver is 5.00 
megacycles, the primary of the "discrim
inator transformer" would be tuned to the 
same value, sl tuned to 5.10, and s2 to 4.90 
megacycles. If the signal comes through at 
5.00 megacycles, both secondaries and their 
associated detectors receive an equal vol
tage; and since the filter circuits are so ar
ranged as to oppose the voltages, they can
cel each other and no A.F. is produced. But 
when the signal frequency varies either up 
or down, it will approach the resonance ot 
one secondary and move farther away from 
that of the other. One will get a decreased 
and the other an increased voltage, and a 
net voltage will appear across the audio 
output. Since the voltage across the audio
output terminals will increase as the R.F. 
signal departs from 5.00 megacycles, audio 
volume will be determined by the extent ot 
frequency deviation. Audio pitch will like
wise be determined by the number of times 
a second that frequency deviation occurs. 
The circuit therefore meets the required con
ditions of F.M. demodulation. 

r----------, TUSE 
--..-.:.....--, (6H6 TYPE) 

B+ L _________ .J 
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From the Bronze Age to 

World War II, this metal 

has been useful to man. 

By 

KENNETH M. SWEZEY 

HEN you next speak of 
tin, be sure it's with re
spect. For tin is not only 

one of the most useful of the 
common base metals, but it is 
by far also the most expensive. 
At a price of 52 cents a pound, 
this erroneously maligned metal 
is more than three times as cost-

Tin cans and tinware are made by plating iron and steel. Dip 
clean sheet iron into molten tin covered with a layer of zinc 
chloride, and it is quickly tinned. Zinc chloride acts as flux 

ly . as aluminum, is four times as dear as 
copper, and is 40 times as expensive as iron. 
What's more, its important contribution 
to everyday living and to industry makes 
it worth the price. 

Tin is one of the most ancient and honor
able of metals. Alloyed with copper to make 
bronze, it has been used to fashion weapons, 
utensils, and tools since prehistoric time. 
In this alloy, tin makes the copper harder and 
more resistant to atmosphere and gives it a 
lower melting point. The tin mines of Corn
wall, England, now supplying tin for the 
Allies' war effort, have been in almost con
tinuous operation since the Bronze Age. 

In normal years, the United States manu
factures about 12,000,000,000 "tin" cans
cans of sheet iron or steel coated thinly 
with tin for protection against the atmos
phere and food acids. Millions of iron and 
steel kitchen utensils are similarly coated. 
Candy bars, other foods, and a variety of 
·products before the war were protected by 
thinly rolled sheets of tin foil. Tubes of 
thicker sheet tin form containers for tooth
paste, shaving pream, and medical products. 
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Solder, babbitt, type metal, pewter, bronze, 
bell metal, and gun metal are all alloys con
taining tin. Tin compounds are used in 
chemical manufacture and analysis and in 
the processing of textiles. 

When the Pacific war cut off most of our 
supply of tin ore, which had come from the 
Malay Peninsula and the Dutch East Indies, 
scrap drives and the disappearance of tin 
foil and tinware made Americans suddenly 
aware of the importance of tin. 

Perhaps the commonest use of tin is In 
plate, of which the tin can is the most 
familiar. In tin plate, the iron and steel 
keep the cost low and give strength, while 
the tin provides protection from air, mois
ture, and weak chemicals and gives the 
plate its bright surface. A standard method 
of tinning is simply the dipping of a cleaned 
sheet of smooth iron or steel first into a 
flux and then into a pot of molten tin. The 
coating of tin adhering to the metal sheet 
when it is withdrawn is thin and uniform. 

You can easily demonstrate tin-plating in 
your home laboratory with the help of a 
Bunsen burner and a small crucible. Melt 
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bits of scrap tin foil or toothpaste tubes in 
the crucible until it is about two-thirds full. 
As tin melts at 232 deg. C.-the lowest melt
ing point of any of the common metals ex
cept mercury-the fusion is simple. After 
all the tin has been melted, lower the 
temperature so that the tin is kept just 
above the melting point, and then add a 
layer of zinc chloride to a depth of about % ". 
If the temperature of th~ tin is too high, 
the zinc compound will vaporize and give 
off dense, annoying smoke. 

Cleanse a small strip of iron or steel by 
immersing it for a few seconds in dilute 
acid and rinsing in water. Now, holding one 
end of the strip with tongs or forceps, dip 
it slowly into the crucible and withdraw it 
just as slowly. Rinse and wipe the strip, 
and you will find the end coated with a 
bright plating of tin. 

That tin cans are mostly iron can be 
proved by cutting out a small piece, putting 
it in a tumbler or beaker, and pouring over 
it a few milliliters of concentrated nitric 
acid. After the metal has dissolved com
pletely, fill the glass with water to dilute 
the acid and the metallic salt it contains. 

The yellowish-brown color of this diluted 
solution is one clue that it contains iron, 
but you can get definite proof by adding a 
few drops of potassium thiocyanate solution, 
which will turn bright red, indicating the 

To salvage tin, put a strip cut from an old can 
into a test tube and pass chlorine gas over it. 
Drops of tin chloride collect inside the tube 
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presence of iron in the piece of "tin can." 
If you have apparatus sensitive enough to 

detect . the exact quantities of metals in a 
tin can, you will find that it contains at 
least 98'-h percent iron and less than llh 
percent tin. When tin cans rust, it is be
cause the surface tin has become broken, 
exposing the iron beneath to attack from 
oxygen. 

Tin foil and toothpaste tubes that have 
been rinsed clean are a good source of tin 
for home experiments. By improved methods 
of plating, effective scrap recovery, and 
reopened sources of tin supply, the Govern
ment has caught up on its wartime tin 
needs, so these materials are not as critical 
as they have been. Remember, however, 
that all foil and tubes are by no means tin. 
Both products are now made of pure tin, a 
tin-and-lead,.alloy, lead, and aluminum. For 
food and cosmetic packaging, the material 
is generally pure tin or aluminum. If you 
can't distinguish between these two metals 
by weight or appearance, hold a piece of foil 
or tube in the flame of a match. Tin foil 
will melt readily, while aluminum, with a 
much higher melting point, will not. 

One method of salvaging tin is to treat 
old cans with dry chlorine gas, which unites 
directly with the tin, producing a heavy 
liquid that drips off. This is stannic chloride, 
a chemical used extensively in processing 

Dissolve a scrap of can in nitric acid, dilute 
this solution, and add potassium thiocyanate. 
The red color proves that the can contained iron 
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Soak a piece of unsized cloth in a solution of stannic chloride, 
and dip it next into household ammonia, as at left, precipitating 
stannic acid on the fibers; then after it dries, apply a match, 
as above. Stannic oxide, formed on drying, keeps it from burning 

• 
textiles. It can be decomposed into tin and 
chlorine if these materials are more desired. 

You can demonstrate this interesting re
action by means of the simple apparatus 
shown in one of the photos on page 211. 
Chlorine is generated in the flask at the 
Jeft in the photo by adding a little hydro
chloric acid through the thistle tube to 
chlorinated lime mixed with water. Gas 
passes through the connecting tube into the 
test tube, \yhich contains a cleaned, bent 
&trip of tin cut from a can. The pinchcock 
on the rubber outlet tube leading from the 
test tube is left open until the test tube is 
filled with chlorine, and then it is closed. 

In commercial practice, chlorine is care
fully dried before contact with the scrap tin 
plate because even: slight moisture would 
rapidly corrode the iron of the cans. For 
our experiment, however, this is not neces
sary. The change that takes place is clear
ly visible. After short contact with the 
chlorine, the tin noticeably darkens, and 

. 

after longer exposure, it disappears com
pletely and drops of tin chloride condense 
on the inside of the test tube. 

Strange as it may seem, the combination 
of the gas, chlorine, with the metal, tin, 
produces a water-clear liquid that contains 
no water whatever! In fact, if a little water 
is mixed with this liquid, it becomes a 
solid! After the chlorine has completed its 
reaction with the tin in your test tube, you 
can test for this stannic chloride by lower
ing a bit of wet cotton wool into the tube. 
Stannic chloride unites with the water 
vapor, producing a cloud of white fumes. 
In World War I, the reaction of stannic 
chloride with the water vapor in the air was 
the basis of one type of smoke bomb. 

Stannous chloride, another important tin 
compound containing more tin and less 
chloride than stannic chloride, is made by 
dissolving tin in hydrochloric acid. You 
may make it in a test tube by dissolving 
as much tin as you can in a few milliliters 

When stannous chloride is 
poured into a solution of 
mercuric chloride, first 
white mercurous chloride 
(calomel) is precipitated, 
os at left, since the tin 
chloride steals chlorine 
from mercuric chloride 
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If more stannous chloride 
• is added, more chlorine 

deserts the mercury for 
the tin compound, form
ing a gray metallic mer
cury. Stannous chloride 
becomes stannic chloride 
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of warm, concentrated hydrochloric acid. 
To produce it in crystalline form, dilute the 
resulting solution and pour it into a glass 
dish to dry. Pure stannous chloride makes 
a clear solution. If a solution of the crystals 
is whitish, it is due to insoluble tin oxy
chloride produced by chemical reaction with 
the air. It may be cleared up by adding 
dilute hydrochloric acid drop by drop. 

Among other things, stannous chloride is 
a powerful reducing agent-a chemical 
capable of robbing compounds of oxygen, 
chlorine, and other elements. In this ca
pacity it is used in the manufacture of 
chemicals, dyes, and medicines, and in 
chemical analysis. 

You can test this property visibly with 
a weak solution of mercuric chloride (POI
BON: be careful!). Pour some dilute solu
tion of stannous chloride slowly into a test 
tube containing a little of the mercuric 
chloride solution, shaking the tube as you 
do so. The white precipitate that forms is 
mercurous chloride, or calomel. 

Continue to add stannous chloride, how
ever, and even the calomel is transformed, 
the white precipitate changing to a dark
gray suspension of finely divided metallic 

• 

mercury. To bring about these two interest
ing reactions, the stannous chloride first 
steals one atom of chlorine from the mer
curic compound, and then it steals the other. 
In doing so, it changes itself into stannic 
chloride, a tin compound containing two 
additional atoms of chlorine. 

The precipitate of metallic mercury formed 
in this experiment soon settles, and the 
solution of stannic chloride above it can be 
used to demonstrate one of the applications 
of this chemical in the textile industry. Soak 
a piece of unsized cloth in the solution, and 
then dip the cloth into a solution of house
hold ammonia for several seconds. The re
action of the ammonia with the stannic 
chloride precipitates a Dew compound, stan
nic acid, on the fibers of the cloth. 

Drying the cloth converts the stannic acid 
into insoluble stannic oxide, which will not 
wash out. This oxide acts as a mordant, 
enabling the cloth to absorb some dyes 
better than before, and if applied heavily 
enough, renders the cloth fire resistant. 
Silk materials are often given different han
dling qualities, and made as much as three 
times heavier, by "weighting" them with 
a tin compound of this nature. 

Tin-Can Generator Makes Hydrogen for Laboratory Use 

HYDROGEN for your home-laborato
ry experiments can be generated 

from bits of an old kitchen pot or 
other scrap aluminum and common lye 
in two tin cans set up as shown in the 
drawing. For this modified Kipp gen
erator have one can small enough to 
telescope into the other and leave 
room for pouring in a lye solu-

Be sure all air has escaped before collect
ing hydrogen in any quantity, for the 
two combined will explode when ignited. 
As a test, collect some in a test tube filled 
with water and inverted in a dish also 
containing water, and light it with a 
taper. If the gas pops, air is still present. 

• tion. Notch the smaller can, as 
shown. Make a tightly fitting 
disk of wire screening, and cut 
a hole in the screening just large 
enough to take a bent glass tube. 
Fit a rubber tube equipped with 
a pinchcock over the end of the 
glass tube to lead into the vessel 
in which the gas is to be col
lected. 

,.ELE~OPING 
TIN CANS WEIGHT 

Put aluminum scraps in the 
smaller can, insert the screening 
and bent tube, invert this can in 
the larger one, and hold it down 
with a weight. Close the pinch
cock and pour the lye solution 
into the larger can until it is 
nearly full; then release the 
pinchcock to force out the air. 

OCTOBER, 19H 
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TWO DRINKING STRAWS held at right 
angles to each other, as shown in the photo
graph above, will provide you with a simple 
atomizer with which you can demonstrate 
clearly the principle on which all atomizers 
are built. Put one straw in a glass of water 

. 
CHIMNEYS CREATE DRAFT in the same 
way, illustrating on a giant scale the prin
ciple demonstrated with the two straws. For 
this reason, the fire in the furnace of your 
basement may draw better when the wind 
outside is blowing across the open top of 
your chimney. 

You can show this with a setup like that 
in the photos below. Light a candle in a hur
ricane lamp or on a base that will admit air 
at the bottom when a glass chimney is 
placed over it. Then cap the chimney with 
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and hold the other so you 
can blow through it directly 
across the open top of the 
first straw. When you blow 
steadily through the straw 
you are holding, water in 
the glass will rise gradually 
in the vertical straw until 
it reaches the top. Being 
met there by the swift fiow 
of air across the top, the 
water will be broken into 
tiny droplets and will be 
hurled into the air as a 
stream of vapor. 

What happens is simple. 
The pressure at the top of 
the vertical straw is lowered 
by the swift-moving current 
of air passing over it, in ac
cordance with Bernoulli's 
principle (see P.S.M., Nov. 

'43, p. HW 564). Thus the air pressure on 
the surface of the water in the glass be
comes relatively greater, and this forces wa
ter up through the vertical straw to the top 
where it is met by the air stream. You can 
tape the straws to a piece of cardboard. 

a lid having a hole in which a glass or metal 
tube has been inserted. 

When the air i.s still about the lamp, the 
candle will burn with a low flame, but if you 
blow across the top of the tube, or direct the 
breeze of an electric fan across it, the fiame 
will ~eap furiously, as shown in the photo at 
the right. As with the straws, lowered air 
pressure at the top produces an unbalance 
that causes the air at higher pressure below 
to rush in through the openings in the base 
and up the chimney. · 
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FOR A SENSITIVE BAROMETER that indi
cates differences in elevation of only a few 
feet, fit a vacuum bottle with a holed stopper 
and bent glass tube, as shown below. At
tach a paper reference scale and place a 
drop of water in the horizontal leg. 

The drop remains stationary as long as 
outside pressure equals that in the bottle. 
Raise the bottle, however, and the relatively 
higher pressure insi~e forces the drop toward 
the open end of the tube; lower it, and the 
drop moves the other way. 

Use of a vacuum bottle minimizes changes 
in temperature, while the horizontal bend 
neutralizes the effect of gravity. 

TEMPERATURE RISES when air 
· pressure is increased and mole

cules of air crowd against each 
other and cause friction. You 
can demonstrate this with a bi
cycle or auto-tire valve pushed 
through a large stopper in the 
mouth of a milk bottle in which 
you have placed~ thermometer. 

Compress the air in the bottle 
with three or four strokes on a 
pump-not too many, or the 
stopper will :fly out-and you 
will s~e the thermometer regis
ter several degrees higher. Re
lease the pressure, and the tem
perature will fall. Use is made 
in refrigeration of the cooling 
effect of compressed and sudden
ly expanded gases. 
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SIPHON ACTION that causes some springs 
to :flow intermittently can be shown with the 
top of a glass coffee maker and a U-sbaped 
glass tube having unequal legs. Insert the 
long leg in a cork plugging the coffee outlet 
and arrange the short leg so it does not 
quite touch the side. 

Now, if you pour water into the bowl, 
none will run out until the level reaches the 
top of the inverted U. The flow then con
tinues until the level sinks to the end of the 
short leg. A changing level in a spring 
reservoir acts similarly. 
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Electronic Aids to Better Living (Continued f r om page 140) 

frequency induction heating, either electro
magnetic or electrostatic. 

Induction heating may be applied thera
peutically to specific muscles or organs, or 
to the entire body. In the latter case it is 
called fever therapy, since in effect an arti
ficial fever is produced. Therapeutic fevers 
may also be induced by infecting the patient 
with a fever-producing disease like malaria; 
this was tried a number of years ago as a 
cure for syphilis. Even when it works, the 
disadvantages of such a procedure are ob
vious. A far better method is to place the 
patient in a cabinet surrounded by a coil 
carrying a radio-frequency current produced 
by a vacuum-tube oscillator with an output 
of 200-300 watts at a frequency of 25-50 
megacycles, or about the same frequency 
range as is used in industrial dielectric heat
ing. The artificial fever is thus kept com
pletely under control. The patient's tem
perature may be raised to the desired level 
without harmful side effects, and as soon 
as he is removed from the radio-frequency 
field his temperature returns to normal. 

Instead of diffuse application of electronic 
heat, surgical diathermy utilizes extremely 
concentrated application of high-frequency 
currents through a small electrode which 
functions as an electronic cutting tool and 
cautery. The electrode produces coagula
tion as it cuts, so that bleeding is greatly 
reduced and there is less necessity for tying 
off blood vessels. . 

Electric-shock therapy appears to be 
beneficial in certain psychotic conditions. 
Electrical anesthesia is another possibility. 
The amounts of power involved in such ap
plications are relatively large: electric-shock 
therapy employs temple-to-temple currents 
of almost half an ampere. The duration of 
the shocks must be controlled to a fraction 
of a second, and here again electronic 
methods are the obvious solution. 

It is not to be expected that electronics 
will revolutionize the practice of medicine; 
it is, after all, only one physical tool among 
many. But we can be confident that elec
tronics will play a role of rapidly increasing 
importance. We may even hope to see, after 
the present conflict is over, such develop
ments as the great work of G: W. Crile on 
surgical shock, which followed the last war 
-work which, like electronic medical meth
ods, was based on the scientific application 
of physics to .physiology. 

The conditions under which people work, 
eat, sleep, and amuse themselves influence 
their well-being as much as inherited or 
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acquired factors. Consequently, in dis
cussing electronics in relation to public 
health, we are interested not only in specific 
medical applications, but in anything that 
promises to make daily living more hygienic, 
efficient, and comfortable. We want to know 
what electronics can do for us in the office, 
the factory, and particularly the home. 

To get the right perspective, we must dis
tinguish at the outset between gadgets or 
technological toys, and things which have 
a serious function. Electronic experts who 
write, as distinguished from electronic engi
neers who have to make electronics work 
and electronic businessmen who have to sell 
it, delight in getting up long lists of what 
electronics will do after the war. They 
usually compile these lists by itemizing 
everything that electronics can do. But 
that is a different thing from what elec
tronics will do. The latter depends on the 
answers to such questions as: How much do 
we need and want these things ? Who wants 
and needs them, and how many people are 
included under the who ? Will they be able 
and willing to pay for them ? A burglar
proofing device for country homes, for 
instance, may be needed by movie stars 
and millionaires, but it certainly is not a 
mass-production article even if all other 
possible outlets, such as industrial plants, 
safe-deposit vaults, and museums are in
cluded. 

Or take electronic cooking. An electronic 
range, applying the technique of industrial 
induction heating to chops and steaks, would 
be a nice thing to have in the kitchen. Such 
a device would cook the steak quickly and 
evenly, and it would not be necessary to 
make an incision to see how well it was . 
done on the inside. The steak would be 
cooked and not the housewife, for practical
ly all the heat would be concentrated where 
it was ~eeded. Yet we are not likely to 
have electronic ranges in our kitchen in the 
decade following the war, because of some 
obvious and obstinate facts which have to 
be considered. 

For one thing, it just won't be economic 
to put the equivalent of a fair-sized radio 
transmitter in Joe Doakes' kitchen. Joe 
won't have the money, and if he had it he 
would be well advised to spend it on some
thing more urgent. As we saw in last 
month's article, electronic heating is in
herently expensive. Electric power isn't too 
cheap to begin with; then you must convert 
it to high frequency, losing a considerable 
part of it. By that time it can't compete 
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with fuel on a cost basis. That seems to 
knock out the electronic kitchen . for the 
time being, even without taking into con
sideration the dangers of high-voltage shock 
and radio interference which it would neces
sarily entail. 

There is a better chance for electronically 
dehydrated foods for some special purposes, 
as when it is desirable to take practically all 
the moisture out of vegetables so that they 
will keep a year or two in a tropical climate. 
A process already in use drives out 80 per
cent of the moisture with hot air. Then the 
vegetables are compressed into bricks, elec
tronically heated so that only one percent of 
the original moisture remains, and wrapped. 
One kwh. will remove about one pound of 
water. For use, the dried vegetables are 
soaked in water and cooked in the usual 
way. The reason this might work out eco- • 
nomically after the war is that only a part 
of the process is electronic, and that part is 
carried out after compression and under 
factory conditions. That makes quite a 
difference. 

A precipitron or electronic air cleaner for 
every home and office would be a fine thing. 
This device is in use and perfectly practical; 
it removes dust, dirt, ashes, and pollen 
grains from the air by electrostatic attrac
tion. It would ·probably improve every
body's health to· some extent, and would 
certainly be a boon to hay-fever sufferers 
and others sensitive to airborne particles. 
It also makes sense from an efficiency stand
point: why let in dirt and then sweep it 
around or suck it up in a vacuum cleaner? 
The thing to do is to keep i~ out in the 
first place. 

But note that windows would have to be 
kept closed and be more nearly airtight 
than most existing windows. Then the air 
would necessarily be sucked in with a pump 
and distributed around the house through 
ducts. In short, you end up with more or 
less the equivalent of an air-conditioning 
system. It is idle to talk of mass air
conditioning when many of our existing 
homes don't even have electricity or inside 
toilets. So there is not going to be a little 
precipitron in every American household 
right after the war. 

Fluorescent lighting is an example of an 
electronic device which, without revolu
tionary economic advances, will continue to 
find an expanding market. Basically, gase
ous-discharge lighting is old: the names of 
Faraday, Crookes, and Geissler occur. in 
connection with it as well as the more 
recent Cooper-Hewitt, Moore, Claude, and 
others. A high-voltage discharge through 
gas will produce light at various frequencies, 
and the amount of useful light may be in
creased, in any desired color, by incorporat-
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ing a hot cathode and chemical compounds 
known as phosphors which are capable of 
reradiating ultraviolet light as visible light. 
Fluorescent lighting is practical, decorative, 
efficient, cool, and easy on the eyes. In this 
field, electronics will make a substantial 
contribution to health and comfort; the pro
cess is already well under way. 

Generally speaking, however, the impact 
of electronics on daily living, aside from 
its indirect contributions through audio and 
video broadcasting, is not going to be very 
great in the postwar period. Later? Well, 
given enough time and an unbridled imagi
nation, one can conceive of an electronic 
house, almost perfectly insulated and elec
tronically heated or cooled to the desired 
temperature. Although there are no win
dows, the occupants can see in every direc
tion by means of suitable television pickup 
devices in the walls, while no one can look 
in except over a television telephone line or 
radio circuit that can be switched on or 
off at will. Radio brings every form of en
tertainment and instruction from near and 
far. The electronic house offers the combi
nation of perfect privacy and perfect com
munication. About the only tangible con
tacts with the outside world it will need 
are an intake for electronically purified air, 
a door or hatch for the delivery of elec-
tronically cooked food, and, if the occupants 
are socially inclined, for the entrance and 
exit of electronically sterilized visitors. But, 
since the visitors can be heard and seen, and 
perhaps even smelled and touched through 
future electronic inventions, they might 
just as well stay home and use electronic 
channels for social intercourse. 

Personally I am too reactionary to en
visage this way of life with any pleasure. 
But there is no need to be alarmed; it will 
scarcely come before the 21st century. Be
fore that time, electronics may give us the 
large-scale transformation of mass into 
energy, so that a battleship will be driven 
across the ocean with a few ounces of fuel. 
Or, as Dr. Irving Langmuir has suggested, 
airplanes may plunge at speeds of 2,000 to 
5,000 miles an hour through vacuum tubes 
extending from New York to San Francisco. 
These highly speculative possibilities are 
beyond the scope of these articles, which 
have dealt only with short-term probabili
ties. We can be sure that electronics will 
make possible better communications, safer 
travel, entertainment limited only by our 
creative abilities and tastes, all sorts of use-

• 

ful industrial devices, and medical tech-
niques capal;>le of prolonging and enhancing 
life. If the really revolutionary electronic 
inventions are delayed until we have learned 
to use these immediate gifts wisely, it may 
be just as well. 
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Peace. Privacy. Your ·own domain, where you are 
ccboss~' Where you can do as you please, when you 
please and how you please. 

It won't be long now-that's what we're working fo r. 

And when the work is done, there are plenty of things 
you' ll fin d unchanged at home-one of them is 
Kaywoodie, the pipe most men have adopted as the 
be:;t in the world. It' ll be the same mild, cool, flavorful 
smoke, made of the same fine Mediterranean bria r, as 
before the war, or long ago. 

Many Koywoodies go d irect to our fighting men- please be 
patient if your dealer temporar ily can't supply you. Illus
trated here is Flame Groin Koywoodie .,Billiard" Shape 
No. 515 $1 0.00, 

© 1944 
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" W hen Day's Work Is Done" pointed by Rudo lf We tterau 

Kaywoodie . briar is a natural product. Time, and the 
sun and soi l and wind produce it, and they're not in a 
hurry. Our seasoning of it isn't hurried, either. It takes 
years to make a Kaywoodie. 

These stout pipes a re tempered with special curing
agents, so that they transform tobacco into the most 
deli cious, fragrant, satisfactory smoke you ever tasted. 
We promise you thoroughly agreeable enjoyment, and 
we believe you' ll find Kaywoodie-smoking one of the 
best, most satisfactory experiences in life. 

War Bonds 
come lirst 

Koywoodie Company, New York ond london 
630 Fifth 'Avenue, New York 20, N. Y. 
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It was made of natural rubber by top -flight Seiberling craftsmen. It 
was good to look at, and good to ride on because it delivered many an 
extra mile of safe, comfortable driving-per-dollar. Both those who rode 
on it and those who sold it recognized--it as America's FINEST Tire. ' 

AND NOW AGAIN • • • • 
in the new Seiberling Tire made from synthetic 
rubber ... you get that "something extra" you've 
learned to expect from Seiberling. Rich experi
ence, engineering skill and manufacturing 
craftsmanship have transformed wartime synthetic 
rubber into handsome, durable Seiberling Tires. 
They are the latest achievement of "Experts in 
Rubber" devoted to building the best. 

And when you get your new Seiberling Synthetic 
Tires, you get still another "best." You get a 
personal, "interested in you" service that's extra 
valuable now. Your Seiberling Dealer is an 
Independent Dealer - a self-reliant man who 
has had the initiative to build his own business 

• 

-the kind of man who has-helped create freedom 
and opportunity in America. He has the strongest 
of all incentives to serve you well .•. his success 
and his /tttut·e depend upon it. 

Although tires are more plentiful than they have 
been for a long, long time, please remember this: 
lVe still cannot risk creating another sevet·e tire 
shortage throttgh abttsing the tires we have. This 
is especially important now because synthetic 
rttbber-is a new material that requires extra care. 
Don't drive your synthetic tires either under or 
over inflated, and be sure to have small cuts and 
bruises repaired promptly. There's where your 
Seiberling DeaJer can help you. He is an 
"Expert in Rubber." 

Wartime manufacturers of Bullet-Sealed Tubes and Military Tires for our armed forces • Bullet·Sealing Gasoline 
Tanks • Rubber Floats Boats and Pontons o Rubber Parts for Gas Masks, Airplanes and Tanks. Also makers of 
Tires and Tubes for passenger cars and trucks o Sealed Air Tubes o Rubber Heels, Soles and Mechanical Goods. 
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Pattern for Pacific Victory (Continued [Tom page '11) 

That posed the question in the enemy's mind 
as to where the major blow was to fall. He 
did not dare move reinforcements from the 
southern tip of Bougainville into the Em
press Augusta Bay area. Reserves had to 
stand by until the question was answered. 

When the landing was made this is what 
happened: 

Fighters strafed the beachhead and pro
vided cover against enemy ~ir attacks. 
Bombers plastered the area immediately 
behind the beachhead. Submarines patrolled 
the adjacent waters to screen the operation 
from any ships that the Japs might send 
down from Rabaul. A cruiser task force 
shelled Buka airfield, just off the northern 
tip of Bougainville. Then it stood out to 
sea to intercept any ·enemy naval units that 
might race down from · Rabaul. 

Destroyer fire supported the landing prop
er by barge transports and cargo ships that 
pushed close inshore. Those were the only 
types of amphibious-warfare landing craft 
that we had at the time. 

Jap airmen flew 200 sorties against us, 
but it was too little and too late. A dozen 
Jap ships sailed down from Rabaul to con
test the landing. They limped home. 

Other actions were concurrent with the 
march up the Solomons. Two weeks after 
the Russell Islands were occupied, in Feb
ruary 1943, the Army broke the back of the 
Jap supply line to New Guinea in the Battle 
of the Bismarck sea. 

While New Georgia and its Munda Point 
airfield were being occupied, Woodlark and 
Kiriwina islands, off the northeast coast of 
New Guinea, were seized for airfields. Allied 
troops landed at night at Nassau Bay, 10 
miles south of the Jap base at Salamaua, 
and began fighting up the coast. 

The map of the Pacific shows how Aus
tralian and American forces, perforating 
the northern New Guinea coast in leapfrog 
operations for more than a year, carried 
their campaign right into the alleyway be
hind the Philippines to support and partici
pate in our return to those islands. 

Domination of the air, so vital to success
ful leapfrogging, depended in the Solomons 
both on carriers and on the seizure of fields 
that would permit land-based fighters to es
cort bombers on forays preliminary to a new 
landing. Now another problem came up. 
If the pace of the advance over the Pacific 
was to be accelerated, longer jumps were 
imperative. 

The Navy had the answer: more carriers 
-more carriers, in fact, for a single task 
force, than the Japs could muster in their 
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entire navy. It was with the aid of carrier
borne air power that we smashed into the 
Gilberts last November and prepared for 
the next step: the investment of the Jap 
arsenal of the Marshalls. 

Gradually the water-borne equipment for 
amphibious operations was being accumu
lated. In February, when we went into Roi, 
Namur, and Kwajalein- leapfrogging the 
heavily defended eastern chain of atolls 
where the Japs expected us- we had the 
storehouse of a Midas in battleships, carri
ers, cruisers, destroyers, transports, and 
landing craft. 

From this point on, the Allies donned 
seven-league boots. Truk, struck by a rov
ing task foree in mid-February even while 
we were investing Eniwetok atoll to obtain 
a front-row land bombing base for use 
against that storied, formidable fortress
was as good. as dead when the Japs lost the 
Marshalls. So was Rabaul. So was what 
remained of J ap resistance in New Guinea. 
So was the whole, fearsome Caroline archi
pelago. 

Leapfrogging had done them in. 
Allied submarines and airplanes immobi

lized them as certainly as though they were · 
caught in a web of steel. We by-passed 
such fortified points as Ponape and Kusai
eastemmost of the Carolines-and then be
gan eroding them with bombs and starving 
them by torpedoing their supply ships. 

It was only a step to the Marianas-to 
Saipan, Tinian, Rota, and Guam- and be
yond for the Allies' amphibious forces. This 
one fell swoop neutralized the Bonin and 
Volcano islands, closer to Japan than Ber
muda is to New York. The Japs, drunk 
from their own preachments of invincibil
ity, confident that their eastern sea defense 
line was impregnable, had just begun to 
build some new airfields on Saipan, a Jap
anese mandate for a quarter of a century. 

The Marianas and New Guinea became 
twin prongs pointing straight at the Philip
pines. 

Leapfrogging has established the pattern 
of Pacific victory. We shall not attempt 
now to reduce the vast archipelago of the 
Philippines, with its 7,000 islands. It would 
be too costly. It would take too long. We 
shall neutralize the Philippines from our 
meticulously selected bases and leave the 
Japs to the care of the reborn Philippine 
Constabulary. 

The isolation of the Philippines will lay 
open the China coast to an Allied invasion. 
It will be the beginning of the end for the 
Japanese dream of empire. 

221 

• 

Copynghtfld matenal 



You have enioyed such good service and 

long life from your AC Fuel Pump because 
of the quality that is built in, from design 

to finished pump. 

You will continue that performance and 
quality if you insist on an AC ~vhen you 

need a new, or a rebuilt, fuel pump. 

Robot · Mathematician 
(Contimted from page 89) 

and chemistry may be solved more rapidly. 
Calculations that it will make possible may 
also promote progress in the social sciences, 
changing our daily lives. 

Professor Aiken, indeed, may find it dif
ficult to decide which of the many problems 
that will be presented to him should be dealt 
with first. He admits that he cannot com
pute his own income tax without help. But 
he would not think of permitting his figure 
factory to be used for such comparatively 

~ simple work. There is no dollar sign on 
• this machine. 
! There are a half dozen other great mathe-

matical machines in the world, but none of 
them is as versatile as this one. Some do 
valid mathematical tricks with cards; others 
resemble big and very accurate graphs and 
slide rules. Problems that can be solved as 
well or better by those machines will be left 
to them. This Paul Bunyan will .stride 
through forests of figures that might not 
otherwise be explored for centuries-if they 
were ever explored at all. 

Commander Aiken modestly ascribes the 
conception of this device to his own laziness. 
He is a tall, blond, 42-year-old electrician 
and scholar. To finish high school, he had to 
take correspondence courses while employed 
nights by an Indianapolis power company 
as a switchboard attendant. This accounts 
for the construction of the calculator in the 
form of a switchboard. To complete his 
thesis for a doctor's degree at Harvard, he 
had to make calculations that took him 
nearly a year. This accounts for his decision 
to see whether such a machine could not be 
built. 

For two years, he did not mention his 
breath-taking idea to anyone. He had to 
convince himself first that it was feasible. 
Then, in 20 minutes, he interested an Inter
national Business Machines Corporation en
gineer in the idea. Clair D. Lake, a pioneer 

, inventor of mechanisms for I.B.M., was put 
in charge of work on the plans. Three other 
I.B.M. experts, Frank E. Hamilton, Benjamin 
M. Durfee, and James W. Bryce, also be
came coinventors. It took the company six 
years and cost more than $250,000 to build 
the machine. I.B.M. then presented it to 
Harvard. 

This calculator is a generalized or alge
braic machine. It does not rely on measure
ments, but works directly with numbers. 
Although called a super-brain, it does not 
really think. It merely obeys a mathe
matician's orders, and if he errs, the results 
are wrong. It enables him, however, to 

(Continued on page 226) 
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'THREE STORIES ABOUT THE 

Invasion Story * A German fort was causing considerable trouble to an Amer· 
ican landing party. One soldier detached himself from the party, 
and waded ashore with a Bazooka. With one shot he knocked 
out the fort, and the Germans surrendered.-from a report from 
the European theatre. 

Jungle Story * A Yank on patrol suddenly came upon two Japanese tanks. 
He slipped behind a tree, and let go at the nearest tank. The 
flrst rocket from his Bazooka blew up the tank, and its explod· 
ing ammunition set off the second tank. Score, two tanks with 
one shot 1-From o report ·fr.om. the South Pacific . . 

.. > -....... . . . 

Home front Story G-E men and women did it. Parts were rushed * Back of the action stories of the Bazooka on by plane and taxicab. Men and women worked 
the fighting front is an action-packed home front through their lunch hours, and stayed over to 
story of how the Bazooka was built. · help the next shift. And seven days after produc-

On May 21, 1942, a U. S. Army pursuit ship tion started, while the first Bazookas produced 
slipped into an airport ncar a G-E plant. It carried had already been rushed into action on the Rus
an Army Ordnance officer, and instructions for sian and North African fronts, the quota was 
General Electric to design and produce within made, with eighty-nine minutes to spare! 
thirty days several thousand rocket guns-an as- Since then General Electric has turned out 
signment so important that it took precedence hundreds of thousands of Bazookas, but the 
over all other ordnance in the country. srory of how the first several thousand were pro-

Twenty-four hours later a G-E engineer came duced remains a tribute to G-E workmen, and 
up with the design. another example of how G-E engineering and 

Four days later the first gun was turned out. manufacturing experience work to meet Ameri-
Then came the tests, at Aberdeen. For more ca's needs- in war, and peace. Gmera/ Electric 

than two weeks the Bazooka was tested and de- Company, Schenectady, N. Y. 
veloped and improved until it had proved itself A $25 Bond Will Buy a Bazooka-Buy War 
as a first class fighting weapon. Two men could Bonds-Keep All the Bonds You Buy 
handle it easily-one in an emergency-yet the 
Bazooka fired a projectile that could knock out a 
tank. 

All that remained was to produce the quota, 
· several thousand Bazookas, within the remaining 

eight days! 

GENERAL ELECTRIC 
952·614E-211 

Hear the General Electric radio programs: "The G-E All
girl Orchestra" Sunday 10 p.m. EWT, NBC-"The World 

Today" news, every weekday 6:45 p.m. EWT, CBS. 
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law weight t!Jrust far the GIA TS 
The largest propellers to lty in this country-
J 8 foot 2 inch four-blade hollow steel Curtiss Eledrics efficiently harness 

'fhe 3000 horsepower and more in the sub-stratosphere, 
yet increase the useful load of the airplane 650 pounds through weight reduction. 

All of the propeller features pioneered by Curtiss 
are embodied in this installation, 
including automatic synchronization, reverse thrust, 
and of course, the unmatched durability of steel. 

224 luy War Savings londs and Stamps regularly. 

ELECTRIC PROPELLEIS 
'Ofl~,..·~ ~ t;JJ.·--. 
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with 

res Eve.rea • atter1es 

111t just comes natural to me, s_ir-1 used to 
play an oboe with the philharmonic!" 

.. Keep yo1.tr eye on the Infantry- the 
doughboy does it." The hcav.11 fighting is 
?lp to him-the heavy sa1:ing is 1lp to yon. 
B-uy War Bond.<J now and from no-w on! 

MANY TJ:\IES during this war your 
dealer has probably said to you: "Sorry 
-no 'Eveready, flashlight batteries., His 
reason is the best in the world- nearlv 

• 

all our batteries are going to the Armed 
Forces and essential war industries. The 
supply left over for civilians simply isn,t 
enough to go around. 

FRESH BAnERIES LAST 
LONGER • •• Look for 
the date line • 

ThP 1/'l!rd. ''Eterendy" i.<~ n ,.,, f,i.~tnrd trade-mark nf Nat ionnl Cnrh()n Cmnnan11. l nr. 
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FORMULA for 
GOOD WORK 
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"How do you mix your paints?" inquired an 
admirer of the work of a famous painter. 
"With brains," was the crisp reply. 

The combination of "know how" and good 
tools is an equally effective formula for shop 
work. His years of experience have enabled 
the veteran machinist pictured here to recog
nize the best in files-and to "weed out" the 
inferior ones. For the exacting work he is 
doing, he uses Nicholson brands. His produc-

tion is high, his work precise, 
his rejects few. 

N icholson F iles will aid any 
mechanic's skill. Precisio n 
shaped, precis ion -cut, preci
sion -ha r den ed, t hese world
famous files com e t hrough the 
factory in such uniformly high 
quality t hat Nicholson can 
safely guarantee Twelve p er
fect tiles in every d o zen. 

NICHOLSON F'ILE CO., 19 Acorn Str!'et 
Providence 1, R. I., U. S. A. 

( _tlso Conadim~ l'lunt, Port II ope, Ont. ) 

FREE BOOK 
"filE fllOSOPHY" 
48 interesting i llus · 
trated pages on tho 
manufac t ure, kinds, 
use and care of files , 

Robot Mathematician 
(Continued [rom page 222) 

work rapidly and certainly with staggering 
numbers. 

Basically, the figure factory is just an 
obedient army of little calculating machines. 
Important units of it are identical with ap
paratus perfected in I.B.M.'s laboratory for 
future use in commercial accounting ma
chines. But these and other units are elec
trically connected at 2,000,000 points by 500 
miles of wire. 

Numbers are fed to this maze of wires 
and wheels by turning dials, by running 
appropriately punched ribbons of heavy 
paper into the machine, or by letting per
forated cards slide over a sensitive mecha
nism. At one end of the switchboard there 
are 60 rows of 24 dials. Each row can be . 
used to designate any number containing 
up to 23 significant figures; the twenty
fourth dial in each row is used to indicate 
an algebraic sign. Thus, five dozen numbers 
can be given to the machine by the dials. 
And even more such colossal numbers can 
be fed to it by ribbons or cards. Sometimes 
all three of these methods of supplying the 
calculator with numbers are employed si
multaneously. 

These numbers are never visible within 
the machine, but can be "stored," or held 
until needed, in any one of scores of places 
behind the switchboard. They are moved 
about within the machine in the form of 
electrical impulses. The impulse that desig
nates a 1, however, is no different from the 
signal for a 9 or any other digit. It merely 
darts through the wires at a different split 
second during the revolution of a little 
wheel, and consequently stops another little 
wheel in a certain counter at a certain point 
during that wheel's revolution. 

Orders to add, multiply, or perform any 
other operation with the numbers in the 

1 machine are given to the calculator by 
means of a separate ribbon of paper about 
three inches wide. Before being run into 
the robot, this tape is perforated in a device 
that resembles an enormous typewriter. The 
holes in the tape then tell the machine what 

· the mathematician wants done. This con
trol ribbon, however, does not convey any 
numbers to the machine ; it merely carries 
the mathematician's instructions as to what 
is to be done with the numbers already in 
the works. 

The control tape is placed around a spool 
on the front of the switchboard. As the 
machine pulls the tape forward, little 
brushes feel the holes in it and telegraph 
orders to other parts of the machine. As 

(Continued on page 230 ) 
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This is a picture of 1150 round trips 
to the MOON! 

This map shows the established 
routes over which the Air Trans· 
port Command has flown some 
half a billion miles. 

LAsT MAY marked the third 
anniversary of the greatest air
lines operator in the world
the Air Transport Command 
of the U. S. Army Air Forces. 

From a small beginning, the 
Air Transport Command has 
zoomed to proportions that 
dwarf your most optimistic 
ideas of what air transport can 
accomplish. 

For the ATC operates some 
125,000 miles of world-encir
cling air routes, using the serv
ices of 100,000 officers and 
men. Part of the personnel is 
supplied by private air lines, 
which are under contract to 
the War Department. 

The distance covered by 
the ATC in a single month is 
more than 22 million miles-

equal to fifty trips to the moon 
-round trips! 

ATC operations include the 
ferrying of airplanes to every 

•• 
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theater of war, and the trans
port of mail, bombs, ammuni
tion, food, critical parts, med
ical supplies, and personnel. 
An important function is the 
evacuation of wounded. It is 
possible to fly a wounded sol
dier from China to Washing
ton in 82 hours. 

Flights across the Atlantic 
or Pacific are made many 
times daily. Special flights and 
deliveries are frequent, and 
often "save the day." The Fly
ing Fortresses, for example, 
which were the Army's strik-

ing power in the Battle of 
Midway, were delivered by 
ATC on very short notice. 

On return flights to Amer
ica, cargo planes of the ATC 
may carry essential war mate
rials such as tungsten, mer
cury, tin, platinum, block mica, 
quartz crystals, and others. 

All these vital services are 
being performed by the Air 
Transport Command in hours 
and days, instead of days and 
weeks - a mighty important 
contribution to Victory. 

It is also a preview of the 
wonderful things the world 
may expect from air transpor
tation in the postwar period. 

CORPORATION 
30 Rockefeller Plaza, New York 20 

FORD INSTRUMENT CO., INC. 
SPERRY GYROSCOPE CO., INC. 

VICKERS, INC. 
Waterbury Tool Division, VICKERS, INC. 
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An Atlas multiple spin
dle drill press was se
cured to handle series 
of drilling and topping 
operations. 

Compact Atlas milling 
machines handle all 
types of milling work. 

Atlas 1 0" lathes 
ore the basic 
machine tool in 
thousands of 
shops. 

Shortly after Pearl Harbor, Hugh Learning decided he could 
do more for his country as a machinist than as service manager 
of a Rochester, N. Y. automobile agency. His first shop was 
just large enough to house his original equipment- an Atlas 
lathe, drill press, ben~h grinder, and shaper. · 

· Working alone eighteen hours a day he finished his first 
contract for close tolerance gun parts on time and with such 
accurate workmanship that he obtained additional contracts 
quickly from prominent Rochester war producers. 

Today, Learning employs 21 men who work fourteen Atlas 
lathes, a milling machine, shaper and several Atlas drill presses. 

Hugh Learning's success story is typical of hundreds of men 
who have put Atlas precision tools to good use- in small 
shops- in basements- wherever space was available- making 
useful, profitable articles. Remember Atlas machine tools for 
YOUR postwar shop! 

ATLAS PRESS COMPANY 
1055 N. PITCHER ST., KALAMAZOO 130, MICHIGAN 
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Want a new car? Well, you 
can't get one. So you'd better take good 
care of the one you already have. 

Wear-wise car owners watch the en
gine. They know that oil-pumping is a 
sign of worn-out piston rings-that neg
lect can lead to serious trouble. 

Millions have learned that Hastings 
Steel-Vent piston rings stop oil-pump
ing, check cylinder wear, restore engine 
performance and gasoline mileage. 

When your motor specialist recom
mends new piston rings, it will pay you 
to install Hastings Steel-Vents. 

HASTINGS MANUFACTURING COMPANY • HASTINGS. MICHIGAN 
Hastings Mfg . of Canada, Ltd., Toronto 

*It's a privilege to buy War Bonds 

. 

BllSTI OS STEEL - VENT 

PIS TO Rl OS 
TOUGH on oil-pumping • GENTLE on cylinder walls 
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WHAT 

SEE FOR 
YOURSELF 

IS 
* Now you can SEE why Burd "Graf-Flox" P18-
ton Rings w111 give new life and add thousands of 
mlles to the motor of your car or truck. Indepen
dent research laboratory photos• graphically show: 
1. That Burd electric furnace iron has uniformly 
distributed natural graphite, scientifically con
trolled for maximum inherent self-lubrication. 2. 
That the troublesome abrasive metal particles al
ways remaining on ring surface after grinding 
have been removed. This is done by an exclusive 
"Graf-Flox" method. 3. That another "Graf
Flox" process has applied penetra ting colloidal 
graphite to further assure self-lubrication. These 
are the reasons why Burd "Graf-Flox" Piston 
Rings are Instant seating-need no run-In • • • non
abrash'e do not scuff • • • self-lubricating-do 
not score, seize or stick In grooves • • . why they 
are piling up engine re-ring, re-bore and re-clai.m 
performance records. Mail coupon for Burd "Graf
Flox•' Handy Handbook and Car Economy Record 
Book. Sent free. 

*Microphoto shows uneven 
grain structure . . . poorly 
di stributed naturnl carbon .... 
In ordinary cupala·i ron rings . .. 
Note metal particles on ring 
surface which loosen In cyl · 
loders and cause trouble. 

*Photomicrograph re
veals Burd electric fllr· 
nace Iron bas uniform 

• 

distribution of natural 
graphite .. . controlled 
tensile strength •. . a bra · 
sive particles removed 
. .• deep deposit of col
loida l graphite applied. 

BURD PISTON RING CO., ROCKFORD, ILL. 

PISTON RINGS 

Burd Piston Rlnc Co., Dept. PS 
Rockford, I 11. 
Gentlemen: 

• 

Please send me your Handy Handbook on how 
to keep my car In good w orking order. Al~o "'"'~
Car Economy Record Book to k eep mileage 
costa and gas coupons s afely. 

NAME----------------------------
ADDRESS -------------------------

CITY----------'-- STATE------

........ 
~~ 

-- --- ------ -- ----------------- ----- ---- -- -- ----
I 
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Robot Mathematician 
( Continued [rom page 13136) 

the brushes pass a certain set of holes, for 
instance, they may send out word that a 
number in a certain unit is to be added to 
a number in another unit, and the result 
taken to a third unit. The machine will do 
this, then roll the tape forward to receive 
the next order and proceed to carry it out. 
Each foot of this control tape may bear 
orders for the machine to do 40 different 
things. 

Problems such as this calculator handles 
cannot be answered with a single number. 
The answers to these problems are whole 
sets or families of numbers, from which a 
scientist may select a particular one for 

' a particular purpose. These sets of num
bers, or mathematical tables, are auto
matically typed out on a roll of paper in a 
typewriter located at one end of the switch
board. 

Addition or subtraction takes the ma
chine three-tenths of a second; multiplica
tion, 5.8 seconds, and division 14.7 seconds. 
The machine, however, also works with 
roots, logarithms, all the trigonometric func
tions, all the hyperbolic functions, and func
tions of these functions. Operations which 
a person must have studied calculus to un
derstand are performed by the robot in 88 
seconds. 

Just as a mathematician keeps books of 
tables on his desk and consults them while 
solving problems, the machine looks up 
numbers in tables, too. Three basic tables 
are stored in the machine all the time ; 
others may be placed in the machine on 
perforated ribbons of paper. And such 
ribbons, incidentally, may be prepared by 
the machine for its own use. Aiken already 
has so many of them that he is perplexed 
about how to store them, but the more of 
them he has on hand the more useful his 
supercalculator becomes. 

The long columns of figures typed out as 
the answers to problems may be photo
graphed. Printing plates then can be made 
without risk of typographical errors. And 
scientists interested in the solutions to the 
problems presented to the machine may soon 
be able to obtain books that have been writ
ten by it. 

The robot that writes these books of use
ful mathematical tables, however, will not 
demand any royalties. It works all the time 
and makes no more noise than a couple of 
busy typists. A two-horsepower motor keeps 
it grinding away, and it uses no more elec
tricity-while solving problems that have 
baffled men for scores of years-than a 
fair-sized lathe or laundry machine. 

230 Buy War Savings londs and Stamps regularly. POPULAR SCIENCE 

Copynghted materia 



~ 

f. : . 
'"i:if ·' ... 

• 
• 

• 
. I 

INSIGNE OF THE CORPS OF ENGINEERS 

• 

Y COUNTS ••• 

••• 
Ali£/}/ THE JIANGl/ARD.! 

When the Corps of Engineers take hold, 
things move. Masters, of every type of 
engine-driven vehicle and power equip
ment, dependability is the measure of 
everything they use. That's why Champion 
Spark Plugs are on active duty with the 
Engineers, as they are with every branch 
of our armed forces on land, water 
and in the air; for dependability 

has been Champion's hallmark for more 
than thirty years. When you need new 
spark plugs, demand dependable Cham
pions. Remember, too, that all spark 
plugs should be inspected, tested and 
cleaned at regular intervals for maxi
mum engine efficiency and economy. 

Champion Spark Plug Company, 
Toledo 1, Ohio. 

BUY MORE AND MORE WAR BONDS UNTIL THE DAY OF VICTORY 

OCTOBER, 19-H Buy War Savings Bonds and Stamps regularly. 

TO SAVE 
GASOLINE 

-KEEP SPARK 
PLUGS CLEAN 
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While the steel ball is only one 

component of a ball bearing, 
making a ball round (spherical) 
is the most interesting and least 
understood process. 

In this limited space we show 
the principle that is used. 

The extreme precision limits 
obtained (almost perfect spher
icity, and diameter within .00005" 
of standard), and the wonderful 
strength and resiliency of the 
steel used are other subjects cov
ered in more detail in a little 
hooklet we would be glad to send 
you free. Ask for BM, "Making 
Them Round." 

Cut-away 
view of 

ball bearing 

1. Slug of steel wire is 
placed between ac
curately formed dies. 

2. Dies forge slug into 
rough ball with min
imum of "flash." 

3. Successive grinding 
operations approxi
mate motions in 
forming a ball of 
clay. 

4. Final grinding pro
duces perfect sphere 
and correct diameter. 

5. Final lapping opera
tion polishes sphere 
to brilliant finish. 

Nothing Rolls Like a Ball 

UND? 

B A L L BE A R I N G S 3291 

NEW DEPARTURE • DIVISION OF GENERAL MOTORS • BRISTOL, CONNECTICUT 
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Why This Kind Of Oil Heater 

••• And Brings You 3-Way Comfort from One Appliance 

50%MoreHeatingArea 
-·and 50% longer flame 
travel meansmoreheat 
delivered intohome ,less 
heat lost up the chimney. 
Note heat-radiator fins
they help increase warm 
air circulation 25% I 

Quick-W ann-Up Radi· 
ant Heat-the pen etrat· 
ing, "bone-warming" 
kind, floods out when 
you open these h eat-re
flector doors. 

High - Efliciency Cole
man Burner- Fo r ex
tremely clean - burning 
dame; low carbon , maxi
mumheatfrom fuel. Low
dame fuel saver allows 
50% lower adjustment 
for cool days. 

Directed W ann Air· 
Flow Along Floors. 
Coleman Power Blower 
draws warm air from Hot 
Tube Radiator (upper 
right) . Adjustable 

louvers di
rec t this 
wa rmth 
where you 
want it! 

THE COLEMAN LAMP & STOVE CO. 
Wichita 1 • Chicago 11 • Philadelphia 8 

Los Angeles 54 • Toronto, Canada 

THE UHOT" NAME 
IN HOME HEATING 

OCTOBER, 19J,J, 

\ 
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Billows of Warm Air
th rough big open grill 
top. Outer casing is built 
to. pull air like a chimn~y. 
Pulls in floor-level air for 
heating by big heat unit. 
Actually gives fof'ced 
warm alrwithoutmoving 
parts! Keeps floors warm; 
circulates freshlywarmed 
air 3 to 5 times an hour 1 

Hot• Tube Radiator does 
two jobs 1-Provides ex· 
tra heating surface for 
warming more air- a 
bigger warm - air flow ; 
supplies warm air for di
rected heat along floor 
through Power Blower. 

AU This, Plus Auto
matic Easel Burns 
clean, low-cost oil. No 
fuel dust, dirt, soot o r 
ashes. Automatic con
trols available, so you 
"tend the fire from ~n 

h . .. d armc a1r, an getwarm 
floors, even heat from 
floor to ceiling, and 
warmth that circulates 
th r ough the house-not 
ju st one room! 

F R E E I The "Inside 
Story" of this and other 
" · "h I mag1c eatp ants,now 
being prepared for you 
by Coleman.::oil heaters, 
floor furnac.es, central 
plants, water heaters ! 
They will be readytopro

' . idenewcomfortinyour 
h e after the war. 

for it today r 

------------
The Coleman ~l!!P & Stove Co., I 
Dept. SM-620, Wichita 1, Kans. , 1 

Without obligation, send me your FREE illus-1 
trated book, ••The Inside Story of Tomorrow's I 
Home Heati~g!" 1 

~arne------------------------------------ ; 
1 Address ---------------------------------- 1 

. 

1

1 'fown ___ _____________________ State ________ 
1

1 

--------------------
:5uy 'ila1· :iavings Bonds and Stamps regu.arly. 233 
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Are you a 
MVorkshop Beaver? 

THEN you know the im-
portance of sharp tools for 

doing better work more easily. 
Tools are easy to sharpen and to 
keep sharp if you know how
and use the right sharpening 
stone. Go to your hardware 

• . 
store for Sharpening Stones by 
Carborundum. For instance the 
No. 109 combination stone
One side is coarse grit for dull 
edges. The fine grit on the other 

side gives a keen, fast-cutting 
edge that makes the work easier! 

These stones are available 
at your dealer's 

Write today for your free copy 
of the booklet "Short Cuts To 
Better Work For The Home 
Craftsman.'' 

Dept. S-104 

THE CARBORUNDUM COMPANY 
TRADE-MARK 

Niagara Falls, N.Y. 

(
Carborundum Is a r egis tered trade-mark of and in.:ll-} 
eatea manufacture by The Carborundum Compaoy 

Can We Ever Fly 
Faster Than Sound? 
(Continued from page 75) 

coverings, and flush riveting on military 
aircraft help to prevent the air from sepa
rating about the surfaces and bursting off 
in a shock wave. Engineers are working to 
develop airfoils in which the formation of 
shock waves will be delayed as much as 
possible. They have found that, for a given 
enclosed volume, a body composed of two 
parabolic arcs causes the minimum of en
ergy to be spent in wave motion. 

Of course, this would bring the tail right 
into the middle of the turbulence from the 
wing- unless the tail was placed ahead of 
the wing. Then the tail itself would produce 
a small turbulence to be felt by the wing. 
This might call for making the plane a fly
ing wing. 

At present, higher speeds can be made at 
lower altitudes without shock or compressi-, 
bility waves being formed. This is possible 

, because the speed of sound is greater at the 
lower levels. There is a 100-mile difference 
between sea level and 35,000 feet. (Above 
35,000 it is constant, since the temperature 
is constant. ) This difference will allow a 
plane at sea level in the neighborhood of 100 
m.p.h. more speed before the critical speed 
at which the compressibility effect and 
waves begin to form, although at high alti
tudes this condition may still be encoun
tered around poorly faired cowlings and 
fittings if the angles are sufficient to step up 
the air flow about them. 

The possibility of fitting aircraft designs 
to the wave patterns formed is being con
sidered, as is also the designing of planes to 
prevent wave formation. The airfoil needed 
apparently would have extremely thin enter
ing and leaving edges with gentle curves 
between, which would require a minimum of 
air movement to allow its passage. The 
question now arises, whether such a wing 
designed for supersonic flight would be use
ful at less than these speeds. Such an airfoil 
might be testable in a high-speed wind tun
nel, but its ability to provide lift at normal 
take-off speeds of 100 m.p.h. or less is an
other matter. 

So far, we have very cagily ducked the 
main problem in connection with supersonic 
flying. That is the matter of control of such 
an aircraft. The matter of control is a 
mighty ticklish one at speeds where the 
.slightest movement of any part of the whole 
produces fantastic pressures and loads as 
well as more shock waves. Flying at super-

( Continued on page 240) 
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ABOUT WHAT BATTERY TO BUY ? 

Buy the Battery Experts Choose 
Be guided by the experts 
who choose batteries for the 
world's toughest transporta
tion services. For example, 
the million-mile trans-ocean 
flying record was established 
by a Pan-American Clipper 
equipped with Auto-Lite 
batteries. 

Auto-Lites, too, are speci
fied for service with our 

fighting forces i.n tanks, half
tracs, jeeps • • o wherever 
dependable power counts. 

Get the long life o o o the 
extra power you need. Buy 
an Auto-Lite battery speci
fied as original 
equipment by 
leading automo
tive engineers. 

AUTO•LITE BAnERY CORPORATION • TOLEDO, 1, OHIO 

~P'-ta at: llqM'I Fllls.AUIIItl,llldlla,ells,Oiklllllll,lkiiU.I CllJ, __.; 

71inein 

GREAT RADIO SHOW 
STARRING 

DICK HAYMES 
IN 

"Everything for the Boys" 
Every Tueldoy Nighl NBC N 

• • elworlc 
Featuring stars of stoge 

radio 0 d , screen and 
n men and women at 

the fighting fronts 
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INTERNAL THREADING WITH 

WILLIAMS' BORING TOOLS 

e Internal Threading on an engine lathe 
involves practically the same operations as 
external threading (described in another 
Williams Data Sheet) except for the tool 
used and its application to the work. Three 
types of Williams' Boring Tools are used ex
tensively for internal threading. Instructions 
for the use of the three types illustrated are 
identical, and represent our recommended 
practice. 

--

CLEARANCE HERE MUST 

WA . ..,.... BE SUFFICIENT TO PERMIT 

- BACKING TOOL CLEAR 

OF THREAD. 

Since threading cutters are not regularly 
furnished with Williams' Boring Tools, the 
first essential is to provide a cutter hit ground 
to the proper angle, 60° for American Na
tional Threads. For internal threading more 
front clearance is required to prevent the 
heel ·of the tool from rubbing than is re
quired for external threading. 

The top of the cutter bit should he set at 
exact center as shown above, and a bar of 

WILLIAMS' ADJUSTABLE 
lORING-TOOL POST 

4 sizes for bars 1/ 2" to 2-1/4". 
Height of bar easily adjusted with 

knurled ring. 

• 
the largest practical diameter used in order 
to provide maximum rigidity. For right hand 
threading, the Compound Rest is rotated 
counter-clockwise (feed crank swung to 
right) and accurately sef at 29°. Now mount 
the tool so that the bar is parallel to the lathe 
centers and align the cutter hit accurately 
with a center gage with the point of the hit 
to the wall nearest the operator. 

With the work chucked or held on a face 
plate, right hand threading is done from the 
outer edge of the bore toward the headstock. 
Left hand threading is done from left to 
right, with the lead screw direction reversed. 

Using the Compound Rest Screw (not the 
Carriage Cross Feed) feed into the work 
.002" to .004". Repeat until desired depth 
is attained, finishing off with depth of cut 
reduced to .001" on the final pass. 

TRAVEl 

CARRIAGE\- · 
COMPOUND REST 

FEED AT 29" 

\ 
Action of the Thread 
Cutting Tool, with 
Compound Rest set 
at angle of 29•, is 
shown at left. Left 
side of Tool removes 
main chip which curls 

clear better than when Tool is fed in at 90° angle. 
Right side of Tool merely shaves the thread smooth 
and helps produce a good finish. 

WILLIAMS' LIGHT lORING• 
TOOL HOLDER 

3 sizes for bars 1/ 8" to 7 / 16" 
diameter, and square cutters 
1/ 4" to 3/ 8". 

WILLIAMS' 10 RING· TOOL ~§~:=-· iii; iiiiiiiiiiiiiiiiiii7iil"lliiifill-"'"" .... : iiii·iiiii?Fiiiiir iiii·iiz -· 
HOLDER 
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5 sizes for bars 3/ 16" 
to 1-1/8". Each takes 
many sizes of bars. 

Williams' Boring Bars, 
and Cutters, Plain and Sleeve type, are also sold 
separately. 9 sizes, 1/ 2" x 7-5/8" to 2-1/ 4" x 34". 

J. H. WILLIAMS & CO., BUFFALO 7, N.Y., 

ON USE OF SHOP AND HAND TOOLS 

Your name and address in the margin below will bring 
12 Tool Holder Data Sheets (punched for 3-ring hinder) 
and a list of our complete Data Sheet series. Mail to 
above address, DepL PS-1044. 
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It shouldn't happen even to a camel! But Ardvark 

Sluff won't keep water in his battery because he 

thinks the water will dilute the electrolyte. He'll be 

sorry-when he has to buy a new one. 

~ 

••• EVERY BATTERY NEEDS 
. 

A. LITTLE EXTRA CARE THESE DAYS 1 Don'c buy a ,z. : 
do · h nytnrng You can • 

~ TIME is no time to neglect your 
battery! If restricted driving keeps 

your battery from getting its normal charge, 
see your Exide Dealer for an occasional 
FREE CHECK UP! 

When necessary, he'll advise 
a recharge. At little cost, 
periodic recharges keep your 
battery strong and postpone 
the day when you'll need a 
new one. When you must buy, 
get a dependable, long-last
ing Exide. Buy to Last
Save to Win. 

THE ELECTRIC STORAGE BATTERY CO. 

• Philadelphia 32 
ExiJe Batteries of Canada, Limited, ToroniO 

EXIDES ARE USED IN MORE THAN 100 
APPLICATIONS BY OUR ARMED FORCES 

Wlt out . 

2 \Yhen you MUST b · 
stst. on dependabl uy, 1n-
lasCtng merchandis:· long-3 Take care of the thi . 
have. Make them las~fs you 

Thes_e conservati 
materials for w 00 rules save 
help curb infla ~r pro~uction, 
more money t:on,. gtve you 
War Bonds. 0 1nvest in 
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Ingenious New 

Technical Methods 
Presented in the hope that they will 
prove interesting and useful to you. --

Amazing New Four Spindle Turret 
Attachment for Drill Press! 

Row one drill press can do the work of four and, at the same 
time, effect a savings of up to 75% in floor space, with the 
••Quadrill" attachment. This rotary device will accommodate 
four boring or cutting tools at the same time, yet one tool only 
is in motion when the head is in operating position. 

The entire unit is assembled to the quill of the drill press and 
is driven from the drill press spindle. Accuracy and rigidity 
of alignment of the "Quadrill" are assured by the special con
struction of the driver and spindles, thus efficiency is only 
limited by the accuracy and power of the drill press itself. 

Foofproollng in indexing is accomplished by visual markings 
and by the relationship of the index pointers on the index disc, 
as well as the extension of the spring retainer. Four hardened 
and ground spindles are fitted for No. 32 Jacobs chucks or their 
equivalent. To provide correct positioning at all times, the 
entire spindle a.ssembly is located by means of an accurate 
fitting of recess and undercut, between turret and bearing hous
ings. The hardened friction starter and driver have been so con
structed that at any speed proper synchronization of the driver 
teeth is accomplished without clashing. 

It goes without saying .that our fighting men must have the 
finest possible quality materials home industry can produce. So, 
although the stock of quality raw materials from which Wrigley's 
Spearmint chewing gum is made is growing steadily smaller, 
they are still maintaining pre-war standards. However, they can 
now make only a portion of their former output, so all of this 
limited production is going to our fighting men and women 
overseas only ••• where it is an ••on-duty" need. 

238 
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You can get complete .information from Chicago Drillet Cor· 
poration, 919 North Michigan. Avenue, Chicago 11, Illinois 

Buy War Savings Bonds and Stamps regularly. 

Quick and positive indexing assured 
by pointers on index disc 

Quadrill assembly complete ready 
for aHachment to drill press 
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Fix these wonls in goul' 111intl: 

• 

'' 

'' 

* This Zenith Policy 
is your assu.-ance of the Worlcls Finest 

in your comin9 New Radio 

SAY THAT WORD, "RADIONICS" out loud. It sounds 
just like what it means .•• a compound of radio 

and electronics which includes many new, secret 
developments born in the heat of wartime necessity. 

It's a broad field, RADIONICS. A field so revolu
tionary and fast-moving that it requires complete 
concentration to remain its master. That's why Zenith 
specializes in "RADIONICS EXCLUSIVELY." No spread
ing out into unrelated fields like refrigerators, 
washers, electric irons, cooking ranses and vacuum 
cleaners. Zenith has. no intention of competing with 
lifelong specialists in those fields. 

This policy of "RADIONICS EXCLUSIVELY,. has 
made Zenith one of the largest Radio manufacturers 
in the world. 

It is the reason why millions of owners of pre-war 
Zeniths are still enjoying top radio performance 
with least service expense. 

And it is the reason why today, down vast Zenith 
production lines, flow record numbers of superbly 
performing Radionic devices for the armed services 
-many of them so "hush-hush" they can only be 
hinted at. They are not only helping to save lives 
and win battles but they are also doing their jobs un-

der the most severe fighting and weather conditions. 

So, OUT OP WAR'S proving ground-out of Zenith's 
background of"RADIONICS EXCLUSIVELy" -will come 
the finest in radio for you. For through unrivaled 
war work and years of experience in " RADIONICS 
EXCLUSIVELY" Zenith has won unquestioned leader
ship in High Frequency-the basis of FM Radio, 
Television and Short Wave. Remember-it was 
Zenith that years ago introduced short wave com
munication into the U. S. Navy. 

MARK these words •. • the Zenith Radionic Revo
lution is on its way! Watch for it in the coming new 
Zenith Radionic Radios, Radio-Phonographs, and 
Global Portables. It's an exclusively Zenith revolu
tion that will begin a new era of engineering ad
vancement and precision quality at low cost •.. a 
revolution that assures you greatest value per dollar 
in the coming new radio for your home! 

Kee.p rotlr ere on Zenith /or the best in radio 
••• a11d see Zenith first. 

a 

ZENITH RADIO CORPORATION, Chicago 39, Ill. 
All Production Now for JVar or Rehabilitation 

COPYRIGHT 19U, ZENITH RADIO CORP, 

OCTOBER, 1944 Buy War Savings Bonds and Stamps regularly. 239 

CopynglltL'd material 



Reliability is the very life of the great public utilities, 
The public demands reliability from them. They, in turn, 
must have it in all their equipment. 

Like millions of motorists, many utilities get the utmost 
in reliability from AC Spark Plugs, which help to keep 
their maintenance vehicles ready and efflcient,-day 
and night, in rain, or snow, or summer heat. And to 
insure top performance, and long life, they clean and 
adiust those spark plugs every 3,000 miles. 

Proflt by the example of these experts. Have your 
spark plugs cleaned and ad;usted every 3,000- 5,000 

I 

miles. When badly worn, and 011ly 
then, replace them with new AC's. If 
you do this, you'll get the maximum 
of spark plug efficiency, besides con
serving valuable materials, gasoline, 
and oil for our flghting forces. 

' ' \ 
\ 

' \ . 
\ 

CLEAN SPARK PLUGS 

SAVE UP TO ONE GAL

LON OF GAS IN TEN 

IRING YOUR SOLDIER HOME SOONER 

IUY ANOTHER WAR IOND 

I 

Can We Ever Fly 
Faster Than Sound? 

( Continued from page 234) 

sonic speeds in straight, level flight is one 
thing, but maneuvering at these speeds is 
quite another. It is possible that pressure
changing devices, such as spoilers, will have 
to be incorporated in the design. It may be 
that jet impulses will have to be utilized to 
nudge the aircraft onto another course with 
gentle pushes against the airflow. No one 
knows at the present time. 

As we have mentioned, the power to at
tain these speeds is another problem. While 
gravity helps in a terminal-velocity dive 
(the only way we can now even approach 
the speed of sound with an aircraft as an en
tirety), reaching these speeds in level flight 
with the present power plants seems to be 
an impossibility. 

In addition to power and controllability, 
we must have strength. Our supersonic 
aircraft must be able to withstand these 
tremendous pressures and shock-wave buf
fetings. The pilot must be adequately 
protected, for failure of the structure would 
present him to a 700-m.p.h. air front, which 
would make bailing out anythi.ng but the 
harmlessly exciting thing it is now. 

The writer asked one authority what 
would be the effect on the human body of 
bailing out at supersonic speeds. The writ
ten reply was the one word "AWFUL!" un
derlined several times. 

Now that we are at the beginning of a 
new phase in the conquest of the air, we 
must proceed cautiously. We are entering 
an entirely new field of exploration-a field 
in which tragedy may await the unwary. 
Undoubtedly, there will be occasional un
premeditated forays into this unknown terri
tory, and it will be up to the men who make 
them to add to the general fund of knowl
edge through careful analysis of their ex
periences. One by one the small barriers 
will be removed, so that the whole picture 
of supersonic flight will become clearer. 
Eventually, we shall be able to travel at 
speeds that now seem eternally impossible 
-just as present-day speeds might have 
seemed to the Wright brothers. 

DON'T WASTE PAPER! 
It's needed for packaging blood plasma, am
munition, and rations for our fighting men 
overseas. Every pound you can salvage brings 
nearer the day of victory and peace. 
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One of the deadliest enemies threaten ing the life of most products 
is VIBRATION. The only self-locking nut that conquers destructive 
vibration by ABSORBING it, is the SPEED NUT. 

Made of LIVE spring steel, accurately heat treated, the SPEED 
NUT has two arched prongs that cushion and ABSORB the most 
severe vibration, to definitely prevent vibration loosening. 

In addition, SPEED NUTS are extremely light in weight. They 
are quickly and easily applied. And they cost considerably less 
than other fasteners. 

Small wonder, then, that millions of SPEED NUTS were used 

prior to the war, on automobiles, radios, stoves, refrigerators and 
thousands of other products •.. more are being used today on all 
types of military e<:~uipment ... and more than ever. before will be 
used after the war is won. A brief letter will bring you full details. 

PRODUCTS, INC. TINNERMAN 
2022 FULTON ROAD • CLEVELAND 13, OHIO 

In Canada: Wallace Barnes Co., Ltd., Hamilton, Ont. 

In England: Simmonds Aerocessories, ltd., londol) 

ARCHED SPRING L 
STARTING POSITION 

- DOUBLE· LOCKED POSI 

~~e ~ase and the prongs of 
e peed Nut remain weir 

atched and there's no . 
stallation torque as •n
screw · L the 

qu•c .. ly turns into 
the Speed Nut to starr· 
position. •ng 

As the screw is 
the arch of the baae 
reduced and the 
ore forced deeper into 
root of the screw thrt~ 
!o provide a dalllblit-IGICI 
'"9 adion. 

[PATENT£ 

P n 
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Many parts of the Liberator are bonded together with an incredibly strong adhesive called Metlbond, 
devised by the Consolidated Vultee Development Engineering Department. 

NEVER BEFORE has it been practical to ..• 

... cement steel to aluminum ... 

••• cement wood to rubber ..• 

••• cement plexiglass to aluminum .•• 

. . . cement steel sheets to plastics. 

B UT METLBOND does all these things! 
This revolutionary adhesive, devised by 

the Research Laboratories of Consolidated 
Vultee, sticks almost anything to anything 

. 

with almost twice the strength of standard 
rivets! 

Metlbond is so new that uses for it have 
scarcely begun to be explored. After the war 
it will be widely used in industry and possibly 
in the home . 

Meanwhile, Metlbond represents only one 
of a series of improvements which guarantee 
that Liberators and other Consolidated Vultee 
airplanes keep getting tougher and tougher . 

LIBERATOR CORONADO CATALINA LIBERATOR EXPRESS VALIANT VENGEANCE RELIANT SENTINEL 

San Diego, Calif. 

Allentown, Pa. 
Dearborn, Mich. 

fairfield, Calif. fort Worth, Texas 

Vultee field, Calif. Tucson, Ariz. 
Elizabeth City, N. C. Miami, Fla. 

Nashville, Tenn. Wayne, Mich. 

New Orleans, La. Louisville, Ky. 

Member, Aircralt War Production Council 
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Sal lin Into the pages of history 

Fast PC ships and Destroyer Escons clearing the U-Boat wolfpacks from the convoy 

lanes •.• husky LCI (L) Landing Craft smashing through to the landing beaches! These 

are new immortals of the sea ... sailing into history with the Constitution, the Monitor 

and the Oregon! Making history, too, are the people who build these modern warcraft. 

Here at Defoe, record-breaking construction methods are saving priceless days in delivery 

time. Only craftsmen who build well can measure up to the shipbuilder's standards. They 

must work with plenty of heart and pride. So you may be sure whatever this organization 

produces after the war will embody exceptional quality and value for peacetime America. 

DEFOE SHIPBUILDING COMPANY, BAY 

INVEST IN INVASION 
-BUY WAR BONDS 

CITY, MICHIGAN 

Four Whiu Star R""ewal Citation• 
now d"orate the NaVJI "E'' Award 

won btl Ddoe workt~ra. 

SHIPS FOR VICTORY 
SERVANTS FOR PEACE 
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BELLY -flat and heaas down, near-

ly a ton of rugged fighting men 

and their battle gear ~over the bot

tom of each racing Storm Boat when 

it slashes for the beach - hits the 

shore- leaps bodily from t~e water 

and disgorges its crew! 

High speed, and the darting m~neu

verability of an angry hornet are the 

Storm Boats' defense against hostile 

fire. The great ;Evinrude "storm boat 

motors'' provide both, m-ake the 

Storm Boat one of the most spectacu

lar of small assault craft. 

-when the Storm Boats 

1 The speedy Storm 
Boat is useful for many 

other tasks! Here one is 
shown tearing over the 
water loaded with a 37-mm 
antitank gun, together 
with two- man Jun crew, 
ammunition, an the·oper· 
ator. Machine gun squads 
and mortar squads are 
among other standard 
storm boat "cargoes" 

• 
,,.,•',.-:$"' ·": •A;. 

• • .. # " "" 

3 The •igh efficiency of 
the storm boat motor 

has won for it other im
portant assignments. Here 
are storm boat motor pow· 
er heads specially built to 
power high-capacity pon· 
able pumpers • • • "last· 
ditch" fire fighters for use 
when a ship's main fire· 
fighting equipment has 
been blasted out of action! 

hit the beach! 
·-·- . ., 

.. • • -5 
• 

. ..., 

.,... I! 1 7 • l.,, 

. .,.. ... , i':t:~ 

2 Ston11 Boat oa patrol. 
The hull draft is only 

a few inches, and like all 
_ other Evinrudes the big 

motor tilts readily over 
obstructions, making the 
storm boat adaptable for 
operation in the shoalest 
of waters. The bottom is 
well compartmented to 
make the boat practically 
nonsinkable. 

All of Evinrude's facilities are now devoted to produaion for 
Victory. Wiili peace there will be sparkling new Evinrudes for 
all to enrt>y. ~VJNRUDE MOTORS, Milwaukee 9, Wisconsin. 

f. '.i 
: "" 
~ • t 

e
~<. ' ·: .----------------------1 ··~~ '" ., .. , ' 
~ ;.;.~·J 
.Yv.lJf'• 

Eweq hllctr rov Invest Helps Speed Vlcfort - lvr Mote loncla ~"' ; . . . ~""' . 
OUTBOARD MOTORS 
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lNDIAN 
TRAI ~ BLAZERS 

FOR MORE than 4 3 years Indian has held the lead 
for speed, endurance, instant ease of handling, 

unmatched power • • • and for every other factor 
that assures safety, comfon and all 'round de
pendability. 

Indian's perfection and performance have earned 
the plaudits of motorcycle owners and riders 
everywhere ••• sports-lovers and safety officials 
alike, thanks to Indian's engineering leadership, 
better materials throughout its entire construc
tion, superior principles of design ; ; ; and con
stant improvement. 

M 0 T 0 R c y c L 

• 

No matter where the road may lead ••• or what the 
demands may be ••• you will get there quicker, 
with lots more pleasure, at much less cost if your 
choice is the safer, better Indian ..... The Cham• 
pion of Them All." 

Indian Motocycle Company, Springfield, MassachuseHs 

New thousands will thrill to the joys of motorcycling when 
Indian surprises America with postwar improvements. Send 
us your name and address on the coupon below ••• so you 
will get the good news just as soon as if's announced. 

Mail the coupon today. 
BUY WAR BONDS NOW TO BUY AN INDIAN LATER 

E s 

·----------------------------· 
Indian Motocycle Co., Springfield, Man. 
Please send me Indian News ••• and put 
my name down to receive any new lndtan 
announcements. PS-10 

N•mt . ..................•............•• 

Mdrtss . ..••••••••••••••••••••••••••••• 

c;, ........................ Stale . .••••• 
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~"~"A Thing of Beauty 
A N D A 

(SMOKING) ] oy Forever!" 

Smooth and Antique-Fin· 
Ish ••. many handsome 
models, each one num· 
bered, reclstered and 
cuaranteed by LHS. 

No. 12 
Golf Model 

We select briar of r are grain and beauty , 
circle it with solid gold, and offer tbe 
Sterncrest 14K to t he ultra-discrimi
nating who want to own, and $ 1· 50 
give, t he ultimate in pipes. 

All cood pipe dealers carry LHS famous pipes 

L. & H. STERN, INC., Ste.rn BJdg., Brooklyn 1, N~Y. 

Male en of • .Uitra·ll•e SID ottd hre1 Pipes $3.5P. $1.50 
YOU WILL UNDERSTAND- Thousa nds of LHS pipes 
ore now g oing to the armed ~rvices. If you can't .of· 
ways locate the tHS model you want, remember, OilY 

" LHS is "Perfection· in o Pipe.'_' · 

Put t h is in your 
. pipe and smoke it. 

• 

SOLUTIONS TO MATCH PUZZLES 
(See page 90) 

c::e==• 

• • 

1. Elementary, 
my dear Watson. 
Remove B, C, F, 
and K, and with 
them form a third 
square. 

F 

c 8 

K 

2. Interlaced 
thus, the matches 
will overlap the 
glass edges by a 
quarter inch, and 
will easily carry 
the weight of a 
wineglass. 

3. Who said any
thing about separated 
diamonds? These hap
pened along as Sia
mese twins, but they're 
still diamonds. 

4. Drop water on the fracture in the 
match, which will then swell and 
spread out fanwise, thereby allowing 
the coin to drop with a pleasant clink 
into the bottle. 

5. Anyway, this is what makes the 
world go round, and if matches aren't 
made of love, it's just too bad for 
everyone concerned. 

. ' 

Sugar Core for Golf Balls 
SUGAR and water may be used in making 

golf balls after the war. Dr. Richard A. 
Crawford, a research scientist of The B. F . 
Goodrich Company, Akron, Ohio, has devised 
a new manufacturing method that will sub
stitute this liquid mixture for the familiar 
solid core that has formed the center. 
Liquid cores are said to be superior to 
solid, and the inventor claims that his 

· will not solidify even at low temperatures. 

246 Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 

C.opynghred m< 'n..:tl 



• 

IN & 
YOU CAN EASILY MAKE Telescopes-Periscopes-Magnifiers

Photographic Gadgets-and do Hundreds of EXPERIMENTS 

Our Policv On War Surplus .. • We a r e cooperating to move war su r pluses while t h e war 
is on . This is an exceptional purchase oppor tunity for a ll w ho may be interested 
in cluding Schools, Colleges, Amateurs, Researchers, etc. · ' 
All Items Finely Ground and Polished but Edges Very Slig htly Chipped, which We 
Guaran tee Will Not Interfer e with t heir Use. 

SPECIALS IN LENS SETS 
• • • the •mlque Xmas Gift, popular with Servlcemenl 
Big 10 Page Project and ldE'a Booklet with all sets 
- d eRcr·ibes successful d eve lopments-points the 
way to n ew experimen ts. 

Set No. 30 1-N " Our Advertising Special" 15 Lenses for 
$1 .60 Postpaid. F or making your own powerful t e le
scop~R. low p ow e r· mic roscopP, :;tr ong magniftc ,·s, 
dra wing projector, p hoto cells, t e lephoto len s , 
dummy focu s ing camera, K odachr·ome ,·iewe r , 
::~tf'rf'oscopic Yiew e r , groun d glass and enlargin g 
focu s ing aids . For experimental optics, por·traits 
ot babies and small p et s . cop y ing, ultra c lose-up 
shots, and many, many othe r uses. 

• Set. No. 305-N " The Gadgeteer's Delight" 35 Lenses for 
$5.00 Postpaid. Contains all the len ses in the abov e 
Aet plus twenty more exp en s ive lenses increas ing 
your field of experimen t a n d gadget mak ing. A ll 
our lensel'l a re n eatly pack ed and mar·k ed. 
Set No. 31 0-N "The Experimenter' s Dream" 60 Lenses 
and New Complete 50 Page looklet-$10.00 Postpaid. 
Contains a ll the lenses in the a bove sets p lus 25 
others that makes this a sensational buy. T he va
rie ty of len s es in this set will enable you to con
d u ct countless expei·iments a nd build a wide va 
l'i e ty of optical equipment. 

New 50-Page Illustrated Idea Book • • • $1 .00 
Postpaid. "Fun with Chipped Edge L enses" 
describes a wide v a riety of uses for our 
lenses an d conta ins m u ch information espe
cially designed for begin ners in optics. 

Satisfaction Guaranteed 

TANK PRIS 
In order that the tank driver shall not get shot In 

the face, two of these Slivered Prisms are used 
to make a periscope {without magnification) . 

We have secured a number of these that are 
~;.,....- very slightly chipped, making possible their sale 

at a very low price. They are 90-45-45. degree prisms 
of huge size-5,/4" long, 21/a" wide, finely ground 
and polished. Other uses for these Prisms: Experi
mental Optics, Optical Instruments and Gadgets, as 
unique gift Item, unusual paper weight, desk name 
plate, etc. Normally these Prisms would retail from 
about $24 to $30 each. 

S t ock No. 3004-N . . . SILVERED T ANK 
PRISM-Price $2.00 each Postpaid. 

Stoc:k No. 3005-N .. . PLAIN TANK PRISM
Price $2.00 each Postpaid. This on e is ex cellent for· 
projecting all the colo rs of the s p ectrum- a beauti
ful s ight . 

FOUR PRI SMS-Special- $7.00 Postpaid 
.. .. This i.~ the most sensational bargain we have 
ever been able to of/e1·. 

PROJECTING LENSES 
16 MM. Achromatic Projecting Lenses. Se t N o. 4002-N 
.. . ccns is t s of 2 cemented a chromats, 18.5 MM. 
diameter with effecti\'e focal length of 2". O r ig
ina lly mfg. for U. S. GoYernment ... $4.00 Postpaid. 

35mm Slide Projecting Lens Set-No. 4004-N •• . $1.50 
Postpaid. (May a lso b e us ed for enlarging 35mm to 
2 Y.s. x 21,4. Film) Cons is ts of 2 uncemen t ed a chro
mats 11,4 inches in diam. Mounting directions and 
cem en t supplied Free. 

MAKE YOUR OWN RIFLESCOPE 
Complete set 5 matched Achromatic Lenses , orig
ina lly produced for U. S. Navy gunscopes-3~ 
Power . Order No. 2000-N . . . $11 .00 Postpaid. 

LENSES for ENLARGING 
Picture Size 
35 mm. 

We Recommend 
•• •• ••• • ••• •• Stock No. 6057-N 

2 X 2 . . . . . . . . • • , • , • . . . . 

2 lj " 
1% 
2 1/-~. 
211:.! 
3 1/-t 
4 X 

X 2 1/ol •• •••• • , • • • , • • 
X 2 1/ 2 .• •••••• , • • • • • 
X 3 1/-t . ••••• • • , , , • , , 
X 4 1/-t .••• •• , , , , , , , • 
X 4 1/1 • • • • • • • • • • • • • • 
5 . • . . . • •• •••• • • • • • • 

.. 
" .. 
" 
" 
" .. 

• Minimum Order $ J .00 

.. 6023-N .. 6023-N .. 6023 -N .. 6023-N .. 4003-N 
" 4003-N 
" 400 3-N 

Price 
$1.50 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

EDMUND SALVAGE COMPANY-
27 w. Clinton Ave., Dept. 10, P. 0. Audubon, N.J. 
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king the heat ofl tracers 
•• -before they hit. 

I ' 
\ 

• 

Explosive fumes from gasoline tanks, ignited by tracers, could 
easily blow up, send plane crashing in flames. So our pilots 

' flood area ar.ound tanks with carbon dioxide gas from 
Kidde cylinders. Fire-smothering carbon dioxide replaces 
dangerous vapors, robs enemy tracers of incendiary effect • 

Gas blasts out crash iite~! GasoHn~ 
l wh en al.[port eras 

£res die sudden Yh under carbon 
ther t elll . . h . t rucks smo Kidde extlogws ets . 

diox ide gas {rom 

• 

~!!sepower in a package! Tremen-
h 8 energy, available ins tantly a t 

t e t urn ~f a . v a lve, is provided by 
ca~hoo d iOxtde, stor ed io 1\:idd 
cylinders. • c 

Gases-under-pressure, harnessed by Walter 

Kidde & Company, are serving our fight
ing men in many ingenious ways. After 

the war they'll serve you. Look for them! 

• 

WALTER KIDDE & COMPANY, INC., 140 CEDAR ST., NEW YORK 6, N.Y. 
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INDUSTRY'S NEW SOURCE OF CONTROLLED POWER 

luid ower DRIVES THE MERCURY DOWN 
When the mercury in the thermometer rises too high, 
many things .spoil-including tempers. But Fluid Power 
forces the temperature down, makes synthetic cold one 
of man's most useful servants. 

Your electrical refrigerator is a good example of this 
type of Fluid Power. In a close~ system of tubing, 
liquids change into gases and back again to liquids 
in a repeated cycle. Heat is extracted, carried away, 
then dissipated into the air. 

Applications of this type of Fluid Power are expand
ing rapidly. Industry uses below-zero cabinets to obtain 
shrink fits. Home freezers may revolutionize the food 

. storage problem of the future. Air cooling and condition
ing may eventually become a standard in every home. 

If you are considering product development using this 
type of Fluid Power, ask a Parker engineer. He is familiar 
with the new advances and applications in this field. 

. . 

Ask a 

Parker Engineer about 

Fluid Power 

Today, you'll find Parker-engineered 
Fluid P ower Systems in locomotives 
and bombers, in ships, machine tools 
and chemical plants. If you need 
FLUID POWER for control or drive, 
talk the matter over with a Parker 
engineer. He has the kind of "know
how" you'll find most valuable. Write 
direct to The Parker Appliance Com
pany, 17325 Euclid Avenue, Cleve
land 12, Ohio. 

* 
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Jim's first movie of Judy was taken 
on their graduation day with one 
of the first Universals. Until the 
Universal movie camera and pro
j ectorapneared,homemovicequip
ment was too expensive for Jim. 

OFFICIAL U • .3. NAVY P HOTO 

Jim's In the Navy now. H e's still using 
a Universal-but now it's Univer
sal Nan· binoculars. For Univcr-

• 
sal, too, has gone to war . . . pro-
ducing only precision optieal in
struments for the armed forces. 

Their honeymoon I asts forever on films 
Jim took of their Great Lakes trip. 
Thanks to Universal, thousands 
more people like them became 
home movie fans. In one year. 
the number more than doubled! 

But tomorrow • •• home I Jim dreams of 
such a shot as this-perhaps shoot
ing it through the window of h is 
t rain a s i t pu lls into the station. 
with Judy and his son waiting 
to welcome him home for good ! 

no orn! 

A newstarls bom, and Jim has movies 
of him from the age of two weeks 
up I :Jim has $raduated to the 
Universal Cinemaster-one of the -finest 8-millimeter home-movie 
cameras on the pre-war market! 

Even creater cameras and equipment 
will result from Universal 's war
time pioneering of new methods 
of mass-producing military opti
cal instruments. Expect YOUR 
next camera to be a Universal ! 

Remember: 011e photograph from home is worth a thousand words to a Serviceman 

Peacetime Manufacturers of Mercury, Clnimaster, Corsair Cameras and Photographic Equipment 
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Easy, thrifty way to make 
meals taste twice as goocll 

W HEN dining alone, or when 
entertaining-here's a ccplan" for 

the man who likes to make things: 
Tonight, make dinner taste twice as good 
-whether it be steak or stew, fish or 
fowl. Just serve a cool bottle of ROMA 
California Burgundy, Claret, or Sau-
terne with the meal! ROMA'S superb 
flavor, constant quality, and reasonable 
cost have made ROMA America's 
largest selling wines! Enjoy ROMA 
Wines daily with meals and when 

~--------------entertaining- for only pennies a glass! --
If your dealer is out, please try again. 

ROMA California Wines include: Port, 
Sherry, Muscatel, Sauterne .. . Oaret, 
Burgundy, Zinfandel . . . Champagne 

and Sparkling Burgundy. 
ROMA WINE COMPANY 

Fresno, Lodi, Healdsburg, California 

. . ... .. . 
• 

: . : .. • . ' , . . .. , 

ABOVE ALL ELSE 
BUY BONDSI 

. . ···--- ----- -·- . . . . - -· --
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*Football is still a matter of touchdowns 
-hut time has developed a more skiJJful 

game with many technical improvements. 
The duties of a tapered roller hearing are 

the same, too. Tyson, however, has intro
duced the All-Rolls design which has vastly 

increased its efficiency. 

·····_· ·.·~··.-·:· · .... ·· __ ,. ·-· --····: .. ii_. J£ 

With the addition of thirty percent more 

roUs, Tyson has almost doubled ordinary 
roller hearing life. Size for size, the Tyson 
ttAll-Rolls" hearing has greater load 

capacity-more strength and rigidity. It's 
a heavy-duty hearing for heavy-duty jobs. 
The big name in bearings today is ••• TY S 0 N ! 

TYSON BEARING CORPORATION • MAS SILLON , OHIO 

* BUY M 0 R E WAR BOND 5 * 
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AND KEEP OUR FEET ON THE GROUND? 

SUR E. there's something inspiring about flying - a 
something that lifts thoughts aloft beyond earth

bound tradition. 
As pioneers in the design and production of light 

planes, Taylorcraft has seen the ease of taking off into 
realms of wishful thinking and sometimes pure fantasy. 

But we at Ta}·lorcraft, all of us-designers, engineers. 
productio n men, and management-believe we must keep 
our feet on the ground while planning future flying for a 
peacetime America. We believe overstatement and the 
promise of dream miracles will only harm and impede 
the future o f the light plane industry. 

We suggest that all of us-pilots, instructors, fixed base 

·-· 

. . . .:-· . . 
• • 

• 

-.. ••• • 

- .. -· . . · 

. - .. . . -... . . . · ...... . 

operators, manufacturers, and others interested in flying 
- be cautious in our clai ms for future planes now in the 
design stage. So don't over-sell flying-it doesn't need it. 

This does not mean that Taylorcraft is standing still, 
but rather that new Taylorcraft innovations and impro••e· 
ments will be tempered by practical considerations. 

Our obligation, as we see it, is to perfect as closely as 
possible, the safe, sure, low-cost plane that w ill measure 
up to tomorrow's requirements, without fuss and fanfare 
or circus hullabaloo. 

Taylorcraft is also re-establishing and 
national representation and service facili 
for more details. 

-. -

enlarging its 
Write us 

'UI~'Ild4 .4a~e~ ~~ ~ Side- 89-Sute /"'(lr,jd4~eU 

T A Y L 0 R C R A F T AVIATION CORPORATION • ALLIANCE, OHIO 

OCTOBER, 19J, .'f Buy War Savings Bonds and Stamps regularly. 253 

,. 

Cllpyngh'ed m ten I 



• 

I 
I • 
I 

• 

Useful Prizes 
that bring happiness to you 

* 1st Prize * 
Your choice of 

$1,000.00 in D elta Equipment 
(retail 11alue) 

• 

* 2nd Prize * 
Your choice of 

$500.00 in Delta Equipment 
(retail 11alue) 

* 3rd Prize * 
Your choice of · 

$250.00 in Delta Equipment 
( retail 11alue) 

* 4th to 8th Prizes * 
Your choice of 

$75.00 in Delca Equipment 
(retail 11alue) 

* 9th to 20th Prizes * 
$10.00 worth of Delta 

Accessories and/ or Supplies! 
(retail value) 

(Merchandise certificates will be 
awarded to winners entitling them 
to pri2es when materials required 
for making Delta equipment are 
released by the government.) 

* 21 sf to 40th Prizes* 
Set of 27 D elta-Craft Project Books 
and Manuals! $4.50 value! A com
plete. education in modern shop 
practice. 

• 

* 41 st·to 60th Prizes * 
Set of 6 Delta T ool Manuals -
Value $1.50! Shows how to mas
ter tools and operations. 

* 61 st to 200th Prizes*. 
1 Y ear's Subscrr' tion to The 
DeltagraQl! Value 0.50. The p op· 
ular, pl an·packe homecrafter's 
magume. 

I • 
(Retail value) 

in Delta equipment 
,_far a Hame~:raft Shap 

199 Other Prizes Given Away FREE in 
Delta Post-War Shop Plann1ng Contest I 
Nothing to buy! No entry fee! You 
don't have to be an expert to win! 
Think of itl-youhave a chance 
to get $ 1,000.00 worth of fa
mous Delta equipment (post
war delivery), or one of 199 
other valuable Delta prizes, 
absolutely free / 

What a swell opportunity to· 
have a complete Delta- equip
ped h omecraft shop you can 
really be proud of-and where 
you and all the family can en
joy fun and healthful recreation! 

Here's What to Do 
All you have to do to become eli· 
gible for these big prizes is simply 

tell us in your own words your idea 1 
of a practical homecraft shop. May• 
be it's that shop you've been dream• 
ing about - or perhaps it's an im
provement on the one you now have. 

Whatever it is, simply send us a 
sketch of the ftoor plan (we don' t 
expect a finished drawing) - tQoo 
gether w ith a statement covering tho 
points listed in the rules below. In• 
elude any ideas you think can puc 
you among the winners. 

You've G:Of fo Start Howl 
This exciting contest d oses Tuesday. 
O ctober 31, 1944. Your entry must · 
be postmarked not later than mid· 
night of that 
day. 

So don't de
l ay. Sta rt your 
plan right now. 
And be sure to 
mail it on time, 

Be Sure to Read these Rules! 
. n to a.DY person 

I The contest r ~~or female) re
of a.nY age m d States or ca.na

siding in tbe Uni{'gyes of The Delta. 
da, excePt. emP dealers and d~
].lanufactunng co .• roducts and thetr 
tr!.butors of Delt~ P of Delta's a.dver
employes. emvlo~r members of the im
tlsing agencY, •. an f a.DY of the above. 
mediate ta.milles 0 

3 Entries will e u of work to 
suite.bi!f{;vci:c~ea!~~ngenu1tY 8f 

be done, e 1 d use of spa.ce a.va -
arrangement, a~d clearness will coun\ 
able. Nea\nes~ r ela.bora.teness O• 
but not cosdtun~ 0

0r elaborateness of 
the pl'OIJOS6 .s • 

b j dged on their 

t onsist of a. noor 
B Entries are o t c of the entrant's 
1/51 plan or la.you homecraft shOP 
proposed pos.t-waf ower tools, work
showing positlOnho ~ajor oouipment. 
benches. a~d ot :fateroent ·giving the 
together w~or:;ation; 
following in layout and 

A R easons for adopt uf noor pla.n. 
~- ~~p~en;o!~~w!qui~ment n ow 

owned. t :tanned 
c. List or power ~~:P~e: .:ar . the 

for purcha.se a. and name 
prices you whoe~~d lu/cha.se would 
of store w 

D 'U:~~eband tools and other ao• 
• cessories now. owned. k to be dODO 

E. Genera.l tn>e of wor 
in the &bOP. 

the presentation. stmarkecl 
All ·An entries mus\~g~ TuesdaY. 
~ not later than me are to be mall
October 31, 19tt~ YThe Delta Mfg. 
ed to Contest . • Ave Milwaukee 
Co .. 6~3LlntrYe~:come 'the proPJr: 
~f ;r;:· Dt:lta 1\~~o;eoc~ ~6r~ed. 
theY see flt. an • d es will be 
~ Decisions ot thef Jtle~ dupUca.te 
._. final. In case o d • 

ill be a.warde • prizes w d to one en• 

6 contestants aret!~1~ne entrY 1S 
trY. If more ontesta.nt. only the 

submitted by i a. de will be con.sl.dered. 
first one rece ve will be done by: 
,. F inal judging iona.l Co-
• William Bachrach, R~~ience and 
ordinator of Enginee~~g. 
:Management. Wa.~-• 1 Editor. F opu
E. R. Haan, Tecw.uca. 
lar :Mecha.nics. ott me a.nd WorkshOP 
HarrY Walton, n O 
Editor , popular Science. 
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THEY UST BE GOOD 
The . battle record of American fighter pilots plainly says, "They 

must be good!" * Here at home, our firm resolve is that -the 
engines we supply them must be good too - the best that 
care and precision and long experience can 
produce. Allison has built and delivered 
more than 5o,ooo such engines to 

the U. S. Army A ir Forces. * 
In service that covers every 
front, planes powered by 
these eng ines have 
helped to run up an 
0 0 

1mpressrve score 
0 

agamst enemy 

aircraft. * This 
is an indication of 
qualities useful not only 
in war but in engines 
to power the planes 
in which you will 
travel when 
peace has 
been won. 

POWERED BY AWSOH 
P-]8-Lightning 
P-;9-Airacobra 
P-40-Warhawk. 
A-;6 and P-JI - Mustatlg 
P-6]-Kingcobra 

Mor~ than JO,ooo Allison ~ngintS bu1/t 
for th~ U. S. Army Air ForctS /X)Wcr 

th~ aboYt: planes. 

LIQUID•COOUD AIRCRAFT ENGINES 
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DIVISION OF 

GM 
CENERAL 
MOTORS Indianapolis, Indiana 

£-yery Sunday Afurnoon o 
GENERAL MOTORS SYMPHONY OF THE AIR-NBC Network 
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w\ a' oVIlMG MY HAIR NO P• . .!' 

AND 5\ ul was in Alaska over a year - am now 

OCTOBER, 1944 

-
somewhere in the Aleutians. The Harley· 
Davidsons here are doing praiseworthy work 
and giving faithful service. It's good your 
machines are made to stand hard punishment. 
I long to be back in the saddle of my own 
faithful Harley-Davidson again - with the 
wind blowing my hair and singing a song 
in my ears." 

The story is always the same. Thousands of 
letters tell of Harley-Davidsons' superior per

~ formance under severest war action. And 
~ thousands of riders tell how eager they are 

ttto get this thing over with so we can have 
a new HARLEY-DAVIDSON for the thrill
ing motorcycling days to come." BUY WAR 
BONDS NOW, to make those eays come soon! 

·····-·----~ 

HARLEY-DAVIDSON MOTOR CO. 
Dept. PS, Milwaukee 1, Wisconsin 

Please send at once free copy of 24-page 
"Enthusiast" Magazine, filled with motor
cycle action pictures and thrilling stories. 

Address ........... _ ....... . ______ . ____ .......... ......................... .......... __ .... ............................................................ . 

C:if)r ................. ...... ........ .. .... .............. ......... .................. ................ ~tCJte ..................................... ............. . 
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How to make windows slide easily 
To end the annoyance of sticking windows 
and drawers, follow these easy directions:-

1. Clean off any ex
cess paint • • • sand
paper smooth all slid
ing surfaces. 

2. Apply a thin coat 
of Cascamite to these 
surfaces. Let dry and 
sandpaper again 
lightly. 

3. Rub frames with paraffin or wax candle. -
Cascamite will sink into the wood pores, 

harden, and help prevent future swelling or 
sticking. 

Cascamite for scores of 
wood-gluing iobs because: 

It's Waterproof. Ideal for jobs exposed to 
weather, water, or excessive dampness. 

It's Stronger. By actual tests, joints made 
with Cascamite are as strong as the wood 
itself. 

It's Economical. Comes as a dry powder 
which keeps well, doesn't "dry up.'' Mix (in 
cold water) only the amount you need for 
the job. 

You can get Cascamite Plastic Adhesive-as 
well as Casco, the all-purpose household glue 
-in 10¢, 25¢, and larger sizes at all hardware 
stores. 

Send for free Casco Project 
Booklets and free Gluin~ Guide 
containin~ 80 household ~lu
in~ hints. Drop a post card to 
Casein Company of America, 
Dept. S-1, 350 Madison Avenue, 
NewYork 17, N.Y. 

Plastic Adhesive 

• Surface stains or small nicks and scratches on furniture 

aren't quite so serious as they may appear to be. Shinola 

Waxes do a swell cover up job. Whether the piece of furni

ture is old or new-cherry, maple, or pine-there's a 

Shinola Wax to match wood of any age or color. These 

colored waxes are particularly helpful in restoring a rich, 

mellow finish to older pieces. 

These same Shinola shoe-polishing waxes are swell for 

preserving linoleum ••• for finishing airplane and ship 

models, too. Ask for them by name ••• SHINOLA. 

Wartime places heavy demands upon 
our supplies, so if your dealer is tempo
rarily out of stock, please be patient. 

SHINOLA-10¢ 
IN ALL COLORS 

NEUTRAL • TAN • BROWN • OX-BLOOD • BLACK 

~'ROW TO WORK WITH TOOLS AND WOOD'' A popular book on 
woodworking, packed with 1llustrated Instructions for beginners, and 
with useful data tor experienred woodworkers. ·Every home workshop 
should have a copy, A Big Value at $1.00 

STAN LEY TOOLS Division of The Stanley Works, 
Pl·2104 El• St., lew lritel•, C•••· 

IT s·TAYS ON-RUST STAYS OFF 

IENDOIL 
RUST INHIBITOR 

Keep home tools, appliances, corrosive 
metal protectivelY coated. 

35c Bottle Hdwe.-Sptg. Goods Dealers 
MoCembridce&MoC•mbridCeCo.,Beltimore23,Md. 

Now Get EXTRA 
GASOLINE MILEAGE 

Now you can get up to 30% extra gasoline 
mileage with a Vacu-matic on your car. 
Quicker pick-up, smoother running, added 

, power and precious gasoline savings guaranteed. 
llutomatic Supercharge Principle 

'I,. Vacu-matic is entt'rel.v different! Operates on 
v the Supercharge principle. Saves gas. Automat--

.4 ,. 9 tcnlly provides a better gas mixture. Guaran-
, ,_,.:0 v 11 teed to gl ve u o to 30% extra gas mtleage, more 

4 /} !' power and better performance. 

~n"!!c~dL!f si~!~ AGENTS TRIAL OFFER 
~~<l,.~"c!to a~l;'!!~,e:ln1!c Every car, truck. tractor a prospect. Seaknd 
tlte t actof"!J. Very quickly name. address on postcard tor big moneym -
installed hy anyone. incrolferand how you get yours for introducing, 
Vacu-matlc: Co,, 7617·•87 w. State St., Wauwatosa 13, Wis. 

l 
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N o casual smoker is a VanRoy owner. 

Each pipeful brings moments of rare en· 

· joyment - from the luxurious ftrst puff to 

the last reluctant draw. Moments like 

these are priceless, yet easily within 

reach. Discover for yourself th ...,. 
satisfaction of possessing a VanRoy Pipe. 

' VAN lOY CO.MPAJH, IN C., EMPIRE STATE BU ILDING , 

4 • .. ! • 

• 

VanRoy Pipe Family 

Va n Roy ARI'Sl'A o 0 . 3.50 
VanRov BARD o 0 o 

• 

VanRoy COURIER .. 
5.00 
7.50 

V anRoy DUMONT . 0 10.00 

0 
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Patriot, President 
-and penman! 

General Washington, in dark 
days, led his country toward light. 
This peerless patriot was also a 
potent penman-wrote fiats and 
commands, ledgers, memorable 
memoranda, with quills of geese. 

ToDAY, the pen behind the 
sword is lnkograph-chosen by 
many generals, and hundreds of 
thousands of men in service. Easy 
flowing, precision-built, pointed 
to fit pressure of any hand, light 
yet durable, it is as dependable in 
the field as in the office and home. 

If your dealer is out of stock, 
pleas·e keep trying! 

Sorry, no mail orders; only dealers can 
supply you. 

Use any jJ~n to sign ujJ for more 
WAR BONDS! 

lnkograpb Co., Inc., 200 Hudson St., N . Y. C. 13 

luy War Savings Bonds and Stamps regularly. 

BACK 

MAKE EASY WORK 
of Nuts in Tight Places 

with XCELITE Hollow Shaft Nut Drivers 
• 

A real expediter of jobs on radio 
panels, telephone and power switch
boards. The hollow shaft slips over 
protruding studs; accurately ma
chined socket accommodates two 
nuts. Genuine shock-proof XceLite 
handle. Shafts insulated if desired. 
Seven sizes, from 5/ 16" t o o/s" (nut 
sizes) . Priorities required-sales re
stricted. Ask your hardware, radio 
or mill supply dealer or write Dept. I. 

PARK METALWARE CO., INC. 
Orchard Park Now York 

X[IEliTE 
ATTACK- KEEP THE WAR BONDS YOU BUY 

With Our alx ln. tool ateel cuttera. Make 
mouldlnsra, caal111!,'a, drop-leaf tablea, arrooves 
beadlnsr & Jointing 1" wide •1.:50, l lh" IJ1.7:S 
ea. Postpaid. State alze hole, List & folder free. 

John A. Box 517 N.Y. 

There's no finer way than the American 
way. Let's keep it that way. Buy War 
Savings Bonds and Stamps regularly. 

Hold-E-Zees do the job better, faster. 
They excel wherever screwdrivers are 
used. Gripper instantly released by 
spring action, sliding up out of 
way when not in use. HiAh-
est quality materi
als throuAhout. 

Upson Bros., Inc, 
16 Exchange St. 
Rochostor4, 
H. Y. 

At 
Loading 

Dealers Everywhere 
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for Outstanding 
Achievement 

in War Production 

OCTOBERJ 19H 

This Amazing NEW "Poclcet" Stove 
Originally Designed hy Coleman 
is now serving jungle fighters, ski .. troopers, tank 
crews, rangers-gallant fighters everywhere. 

It's the sport stove of tomorrow you'll never 
want to be without on any after .. victory outdoor 
trip. Easy to carry as a thermos bottle-only 8~ 
in. high, 4~ in. in diameter. Ready in minutes 
for cooking, heating drinks, purifying water. 
BURNS SAME FUEL USED IN YOUR CAR 
-white or leaded-fuel that is available every ... 
where. Telescoping case makes handy utensils. 

Originally designed by Coleman engineers for 
the armed forces, this new miracle stove will be 
ideal for vacation travel, picnics, backyard steak 
fries, hunting, fishing and camping-hundreds of 
uses about the home-after the war. 

FREE BOOK-Write for dramatic picture story of the 
Coleman "Pocket" Stove on the fighting fronts. 

THE COLEMAN LAMP AND STOVE CO. 
Wichita, Kans. Chicago, Ill. Philadelphia, Pa. 

Los Angeles, Calif. Toronto, Canada 

"~~· ......... . 

.. 
~ .... 
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This is the dual purpose 
pump for siph.oning as well 
as filling tanks, vats, drums, 
etc. Ideal for quicker trans
fer of water, gasoline, oil, 
chemi~als, etc. Suction ca
pacity is 840 gal. per hr. 
Filling speed is 1500 gal. 

per hr. and more. G. E. 
electric motor, a 10 ft. su~ 
tion hose, and a 30 ft. dis
charge hose. Wt. 64 lbs. 
Built by the pioneers of 
the famous ROMEC AIR
CRAFT PUMPS. Write for 
literature. 

THE ROMEC PUMP COMPANY 
129 Abbey Road, Elyria, 0. 

NEXT TIME, USE 

WELDWOOI) GLUE •I II/ 
~ ~ ,.... 
........ --
$' 

~ 

--
;:::,-

The tremendous holding power ofWeldwood Glue is 
due to the strength of the hnud it makes between woods. 
I t actually u :e/ds them together. 

You'll find. Weldwood Glue remarkably simple to 
mix and use, too. Just mix: the fine powder with ordi
nary tap water, spread with brush or stick, and the job's 
done. Clamps can be removed and the job can be 
light-worked in a few hours. 

Your hardware store or lumber dealer has handy 
packages of Weldwood Glue in l Oc, 25c, 50c and 85c 
(1 lb.) sizes. Get a can today or send 25c and your 
dealer's name for a trial 31;2 oz. sample. Supply limited, 
due to Uncle Sam·s war needs. 

UNITED STATES PLYWOOD CORPORATION 
W eldwoodGlueDept.l04,55W est44thSt.,NewY orkl8,N. Y. 

~ 

Weldwood Glue has everything: 
1. Tremendous strength. 
2. Waterproof, bacteria

and rot-proof. 
3. Quick and easy to use. • 

No heacing.Nowaiting, 
4. Economical. 
5. Applied cold, quick 

setting. 
6. Stain-free. 

•Makes the glue line the SAFETY line" 

262 Buy War Savings Bonds and Stamps regularly. POPULAR SCI ENCE 
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WHAT KIND OF A 

II II 

DO YOU WANT IN YOUR 

AFTER THE WAR 

SEE THIS NEW LIGHT 
AT YOUR DEALER'S 

••• NOTE THE DIFFERENCE 

THEN ••• 

WHAT IS THIS 

NEW "LIGHT" 
? 

VER ·RAY 
Is a new type of in.candelcent light bulb Jcientifically 

d eligned to molrle seeing easier. In comparison with the 

••pinkish" white light of ordinary frosted lampt, note the 

comforting "pastel greenish" white light emitted by VERO· 

A· RAY. 
Scientific research data indicates improved visual 

f.harpness) acuity, relief from eyestrain and reduced glare. 

Many war plants use VERD·A·RAY; one such plant 

reporting in o trade pape r that hospital treated headaches 

were reduced 69.13%, hospital treated minor accidents 

were reduced 54%. and 357 productive man-hours were 

soved in one department in one month after proper instoflo .. 

lion of thio new "gloreleu" lomp. 

IF M O RE 
.~: , .. . ··r:··· . '.. . .. 

HAVE FUN AND 

pROFtr 
e There is nothing to buy. See this new incandescent light 

bulb at your regular r eroile,, Ask your dealer for free 

entry form and descriptive literature. Moil ycwr entry 

before midnight December 31st. 19•-' · Shoufd your dealer 

be out of entry blanks be sure to wri te d irect to factory. 

SIX W ORDS OR LESS 

Any combination of words moy win. A few fomouJ 

slogans ore "Soy it with Flowers;'' "Eventually, why not 

now;" "Not o cough in o carload ;" and ''No &rush-No 

Lather-No Rvb in," A similar slogan may brino you o prize. 

. . 1?' I D 
• 1 • : , : 

. :. : . .. 
• Y' •• . . . 

0 

' 

, . 

CONTEST RULES 
Itt PR IZE ...• • • • , •• .•• , • •. S 1,000 In Wor Bond• 
2nd PRIZE •••• ••••• • . ••• ••• 
Jrd PRIZf , • • • ••.• •• . • • • ••• 
4th PRIZE •••• ••••• ••••• ••• 
NEXT 25 PRIZES • •• • •• • • •.• 

7 50 In Wor Bonds 
500 in Wor Bond• 
250 in Wor Bond• 
100 in Wor Bondt. 

1. Go ro yovr deafer where entry form will b e 
• given to you free of charge or oth er obligation. 

W rite 6·word (or len) slogan descriptive of VERO· 
A· RAY. Purchase ond U>e ol VE RO·A ·RAY might be 
of value in making you familiar with the product. 
but il Is not o condition neceuary to entering this 
contest. Your o'""n facsimile of entry will svff'lce. 

2 . Mo il yo ur entry to VERD-A-RAY CORPORATION, 
Toledo S. Ohto , All entries must be matled not 
larer than mid night, December 31 , 1944, 

3 . Entries w ill be iudg e d on the basis of o r1g inolity 
of ideo. Penmanship or f ancy enl'ries will nat count 

e xtra. Decision of the judges will be final. In 
case o f ties. duplicate pri1es will be awarded . 

4 . No entries will be returned. All entries, idea s. 
and c:ont onh thereof will become the prop erty of 
VERD·A ·RAY CORPORATION. 

S. This contest is open to any resident of the Unired 
Stoles eACepr the employees (and their families) 
ol VERD-A·RAY CO RPORATION, or ih olfiliote d 
companies, and b subject to federal, State ond 
local lows ond regvlotlons . 
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nut t urn i ng 
operation there is a Snap-on w rench 
engineered to do the job better, 
easier, with grea ter accuracy a nd 
safety. Standout for precision is the 
Snap-on To rqom e te r illustrated. 
The To rqom eter is wid e ly use d 
whe rever accura te bolt tension is 
essential - both in factory a ssem
bly and servicing operations. The 
worker sees the pressure a s he 
turns the nut •• • as ea sily as read
ing a watch • • • and confidently 
tighte ns to the correct inch-pound 
or foot-po u nd. Snap-on Torqo
meters a re a va ilable in 15 models, 
capacities up to 2000 ft. pounds. 

SNA P - O N TOOLS COR P ORATI O N 
8060-J 28th Avenue, Kenosha , Wisconsin 

WITH A 

Makes Light 

STEEL 

Work Out of Tough Sweeping Jobs 
Steel bock of Speed Sweep brushes is the basis of unique 
constructio n for faster, easier, better sweeping. Block is 
narrower - easier to handle. Tufts of longer, better fibres 
ore more compact- provide " spring and snap" action. 
Handle instantly adjustable to height of sweeper- re
duces fatigue and strain . Speed Sweep brushes ore built 
to outlast ordinary brushes 3 to 1. 

FULLY GUARANTEED. Since Pearl Harbor Speed Sweep 
brushes have proved their superiority in many thousands of 
factories under varied conditions. They ore unconditionally ' 
guaranteed to meet your requirements. Prompt shipment on 
AA-5 or higher priority rating. Write for styles, sizes, and 
prices today. 

• 

IDEAS, INVENTIONS, 
HIGH-PRECISION PRODUCTS 

FOR POST-WAR MANUFACTURE 

This Company, with 2 modern facto
ries, and 1,400 employees, at present 
engaged in the most exacting type of 
high-precision war production, wants 
new inventions or products requiring 
high-precision and skill for post-war 
production. Consider outright purchase 
or royalty basis. 
Write New Products Division, Dept. PS10 

THE MB MANUFACTURING CO. 
NEW HAVEN, CONN. 

SAVE 
THAT 

CHAIR ! 
Broken furniture can 
often be repaired per 
manent ly. quickly with 
P LASTIC WOOD ! 
Ha nd les l i k e put ty; 
hardens into wood. At 
Paint. Hardware and 
101 Stores. 
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H e r wings flashing silve r in the morn
ing sun, the " Old 5 9 "-a B-25 m e
dium bombe r of the lOth Air Force 
-dives out of the sky and bla sts a 
Jap truck convoy o1fthe Burma Road. 
Shown b elow is the "Old 59's" fight
ing crew ••• and here's how they do 
their jobs: 

* c'Teamwork does it,'~ 
says Capt. Robert Ebey, 
p,ilot, of Stillwater, Okla. 
'In the air we fight as a 

team. Co-pilot is 1st Lt. 
Paul Sjoberg, of Grand 
Marais, Minn. 

* S;Sgt. Rudolf Madsen, 
of Eugene, Ore., tail-~
ner. Flying, fighting, 
working together, the air 
combat crew of the "Old 
59" is a typical AAF 
team. 

*1st Lt. Hilliard Peavy; 
navigator, of Montgom
ery, Ala., checks course. 
In the waist, Sgt. Francis 
Donnelly, radio-gunner 
of Philadelphia, mans 
the radio equipment. 

*Sgt. Donnelly shares 
his "office" with S/S~t. 
Lyle Wilson, mechamc
gtlllller, of Conneaut Lake 
Park, Pa. Sgt. Wilson 
takes care of engines, and 
all mechanical systems. 

M~/1 ~~ 17 ~ llyou~t c vr • • • T achanceto 
fty on the "greatest team In the wor!d,'' an AAF 
air combat crew . • . go to your nearest AAF 
Examining Board ... see if you can qual11y for 
the Air Corps Enllc:;ted Reserve. Ir you qualify, 
you will receive this lnsi~nla . .. but will not be 
called for training until you are 18 or over. 
Wben called you will be given further tests to 
determine whether you will be trained as a gun
ner, bombardier, navigator or pilot. Gunners and 
technician gunners graduate from training in en
listed status. and If they go Into actual combat, 
they fight as non-commissioned omcers. Men 
with outstandingly high aptitudes are trained as 
bombardiers,.navlga.tors and pilots, and graduate 
as Flight Omcers or Second Lieutenants. 
It for any reason you fall to qualify for atr combat 
crew training, or if you fall to complete the train
Ing to which you are finally assigned or It Is for 
any reason terminated, you wUI be placed in a 
ground echelon of the AAF In a position com
mensurate with your abUitles. 
For pre-avtatlon training, see your local ClvD Atr 
Patrol omcers. Also see your High School prin
cipal or adviser about recommended courses tn 
the Air Service Division of the Htgh School 
Victory CorJl6. Ask about the opportunities for 
college training through the ArmY Speclallzed 
Training Reserve Program. 

< 

*1st Lt. George Jernigan; 
bombardier, of Charles
ton, W.Va., has plastered 
Jap airfields, railroad 
yards, and bridges allover 
the China· Burma· India 
theater. 

For Information on Naval A ,·latlon Training, apply at nearut Office of Naval Officer Procurement. This a<lve• tl scment has the approval of the Army Navy Personnel Board. 
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A WONDERfUL 
• 

LITTLE IDEA! P\.US 

Spitty 
Collar 
Stay 

Slal'ched colla .. neatness 
Soft colla .. co111fo .. 1 

Here is an idea that works 
wonders for your appear
ance and comfort. Simply 
hide a SPIFFY under your 

Invisible Under Collar soft collar and see the mirac-
ulous change. It's invisible-has self-adjusting 
spring-makes wrinkles disappear-upturned 
collar points lie flat. SPIFFY adds many months 
to the life of your shirts. 

19 Million Sold to Servicemen! 
It's a "Must'' with the boys in 
khaki . . . they're easy to mail. 
Why not send two or three to 
your man in the service! 
Every man should have three 
or four- 25c and more at 
all men's stores, P. X.'s and Army stores 
everywhere. 

COLLAR STAYS 
CREST SPECIALTY CO., 663 W. Washlnl iDD SL, Chlca(o 6, Ill. 

266 

• 

EASY 
TO PACK 

• 
~·· -
. . 

You'll find your new after-war Ta·Pat·Co IICJhter, 
warmer, more compact, easy to carry, easy to 

pack. In maki!'CJ hundreds of thousands of sleep· 
inC) baCJS for the armed forces, we hav~ added a 
lot of "know how" to the sixty years of experience 

we had before the war. 

Yon sporting geods dealer will han the 
new Ta-Pat-Co for yo11 after the war ... 
and It's wortll waiting for! 

.......................................................................................... -'\ 

'I'ME AMERICAN PAD & TEXTILE CO • . 
GIHNFIILD, OHIO 

In 'eoce and In War; the Leading Manufacturer of tife·Sove 
Equipment and SIHping Bags 

Buy War Savings Bonds and Stamps regularly. POPULAR BOIENOE 
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It's no secret why 
PROFESSIONAL Blades give 
better, cleaner, crispershaves
shaves that l ast. .;t-hro~gh 
eve n the longer days~~~- · -• .• 

Scientific electro 
tempering, honing, rust
resisting and precision· 
testing processes - plus the 
use of quality ste_el - make 
each PROFESSION.AL 
shave start your d~y 

PREC ISION - MADf * RUS T- RESISTANT 

~ B LAD 1.5 
PROFESSIONAl BLADE CO., NEWARK, 2, NEW JERSEY 

. ... . ·- . .. ' · 

CONDENSING CHAMBER 
traps and holds bitter 
jui<eo and 

TRANSPARENT 
MOUTHPIECE 

UNBREA~ABLE JOINT 
----MOUTHPIECE TUBE 

prevenh backnow 
of moisture 

$ 50 
Selected Briar 

• 

OCTOBER, 1941 

CHAMBER GUARD 
b a rs tobacco 

frogmenh from bit 

BOWL GUARD 
keeps shank and 

bowl dry 

Your first puff wil l te ll you that Roya lton Crown is th e most sat isfying 
pipe you co uld own . Patented fea tures guard the smoke-strea m all the 
way from bowl to bi t. Each performs its specia l f unct ion , contr ibuting 
to the guarantee of mel lower, cooler smoking in a clean , ever-dry pipe . 
HENRY LEONARD & THOMAS, INC. , OZ ONE PARK , N.Y . 

P.uv War Savings Bonds and Stamps regularly. 267 
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Waterpr oof , shockproof , anti-magnet ic, radium 
• 

dial and hands, unbreakable crystal, precision 
t ested, sweep second hand. 

No. BY 121 • 

15 jewels, stainless stee l back ..................... . 

No. BY 212 
17 jewels, stainless steel back .. ................ .. 

No. BY 330 
17 jewels, al l stainless steel case ............. . 

' 

S39.75 
S42.50 
S59.75 

Prices Include A II Federal Excise· Taxes. 

Postage frepaid. Mail Orders Promptly Filled. 

Write for Free Illustrated Booklet "BY" • 

BELL WATCH COMPANY 
Time and Life Bldg., Rockefeller Center, New York 20, N. Y. 

- in limited 
·1 ble now · • • Avaa a dealers .. · · · t many 

quantibes hl ed Elasti-Glass 
smartly ~a~ ?~cling 100% full 
braces, ~ t Y1 fort in wide 
stretchlDg c~~op.es. Clip or 
range of spor 1 Also 
butt~n ends ~'Str!tt~n:'. Belt 
Elasti-Glass B with 
. GreY oi:' rown 
1n Tan, 

0
. tGripbuckle ... 

handsome ~~n rofort ... $1. 
100 o/( stretching co b of &\most liv· 

0 ORGANIC GLASS and &lth:"tark Re~~rist.ered 
•Eiasti-Gtass is a~ no ~ilicaor rubber. (Td rRa ':ns tTrade Mark 

. · ~ containS . t Bran es1 • 
inst elaatiCitz M de from Vinyhte :N 2 288.:ns. 
U. S. Pat. Ofl'C. C) Covered bY U. S. Pat. o. • 
Re~t. C. &C. · ' 

Dealer's Note: limited stocks on hand at our New Yo rk. 
Chicago, los Angeles a nd Honolulu Ollices. 

• 

IF YOU WANT TO MAKE 

"Good Pictures" 
USE YOUR CAMERA-SEND 25c 

for th is 56-poge book. It 
your problems. Write to 
Argus, Inc., Ann Arbor, 
Michigan, Dept. H: 

help solve many of 

argus 
incorporated 

A pliable Plastic that 
plugs holes in and around 
screens, casements, dTain
boards, sinks, bathtubs, 
etc. Stops rattles. 
In winter weatherstrips 
windows. 

MANY 
THE 

USES IN 
HOME 

ann arbor 
michigan 

Keeps out dust and dirt, mosquitoes, flies, 
ants and other insects. 
Easy to apply. Um·olls like ribbon. Ad
heres to any clean, dry surface. Just press 
into place and it stays put. Does not shrink, 
crack or chip. 
About 80 feet to a roll. At your Dealer's or $1.25 postpaid 

Send for Circular 

J. W. MORTELL CO. 
534 Burch St. Kankakee, Ill. 
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THE MARLIN FIREARMS CO., NEW HAV E N , CONN . 

If you own an outboard motor, share 
your fun. When you go (•fishin'",-TAKE A 
FRIEND. Invite someone who hasn't fished 
and introduce him to the restful, healing 
sport of an afternoon on the water. You, 
your friend and the daily work of both, 
will all be better for it. 

You'll have more fishin'time, of course
and more fun all around-if the third party 
on your trip is a Sea-Horse. The Sea-Horse 
is a born fishin' friend! 

DO YOUR DUTY- BUY WAR BONDS 

DEALERSHIPS: All of the many thousands of 
Sea-Horse outboard motors being manufactured 
are for the armed services and essential needs. 
But if you are interested in selling and servicing 
outboard motors after the war, write us now
no matter what your location may be. 

JOHNSON MOTORS, WAUKEGAN, ILL. 

THERE IS 
NO SUBSTITUTE FOR 

EX PERIENCE 

- --· --

• 

.. 

.. 
. . . 

. · . 

•. 

' 

JOBNS .ON SEA-HORSES fo:r DEPENDability 
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·FOR MEN OF ~OT~:QN 

• 

MARXMAN PIPES ease 
the tension .. . the strain 
of battle, the breakneck 

. pace in the office and 
factory. Men of action 
everywhere depend on 
MARXMAN PIPES tore
lax ... to lighten the load! 

Enjoy the smoothness, the mellowness, 
the cool and satisfying sweetness of a 
MARXMAN. Every pipe is bench-made by 
expert crCJffsmen from thoroughly aged, 
selected briars. There's a MARXMAN PIPE , 
for every taste-all the popular styles and 
also many exclusive shapes. Look for 
•r.tARXMA~+ on the next pipe you buy. 

• 

MOROCCO 
Featherweight at 

$250 

MEL-0 BRIAR 
Fomou:l f>iJ?es ot 

$350 

SUPER BRIAR 
Rare Groins o l 

$500 

AT FINE STORES-EVERYWHERE 
·~ 

>>>-M 
27 W. 24th Street, New Yo k City 

WEEJUNS 

• -

* TOUGH FINISH 

* WASHABLI-SCRUBBAIL! 

* NON-SCRATCHABLE 

*NON-YELLOWING 

* NO BRUSH MARKS 

Use this true liquid plastic ro 
renew furniture, walls and 
woodwork. Easy to apply with 
brush, dries to long-wearing, 
high-gloss, brilliant white fin· 
ish. Made of same ingredients 
as science's new plastic articles. Beware: don accept 
substitutes. Buy SUPERIOR, the true liquid plastic! 

ORDER NOW ON MONEY-BACK GUARANTEE 

No. 1 for walls, woodwork. No. 2 for furniture . 
Pure white or can be tinted. SS.9S per gal. with 
Special Thinner. Express prepaid or COD if desired. 

SEND YOUR ORDER OR WRITE FOR 
FREE ILLUSTRATED CIRCULAR 

SUPERIOR PAINT AND VARNISH WORKS . . 
2254 NORTH ELSTON AVENUil • ~HICAGO 1 .. 

~t 1RAT 
e:,~ MOTOR! 

HEAVY 
BODY 

BUilDMRQWELDER ::'.C:,~ 
For Light or Heavy Work. 30-200 am- WELDER 
peres. Complete PLANS 35c. Send today 
and we'll inclu de FREE our B IG Catalog. 
LEJAY Mfg. Co., 1323 LeJey Bldg., ., 

Minneapolis, Minn. 

SPORTOCASINS 

QUAil HUNTERS 

~I 
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AUTO 

~ 
AVIATION 

~ 

COMPASS IS 
TOMORROW I 

~ 
SHERRILL . 
COMPASS 
New battle-tested prin
ciples of design will be 
available in your Sher
rill precision compass· 
at war's end. They're 
"miracles" in modern 
plastic. All models will 
sell at popular prices . 

Seal Windows and Doors
Cut Heat Losses 

KALH-HORD 
Seals Cracks Quickly 1 

Easily 1 Without Tools I 
Kalk-Kord, the original non• 
hardening caulking compound 
in soft rope-like form, enables 
you to seal window and doot 
frames against cold and dirt, 
fills cracks in wood or plaster 
anywhere, inside and out. 

You simply press Kalk-Kord 
in place with fingers alone, no 
guns or other tools needed. It 
is non-oxidizing and will not 

check, crack, or harden. Kalk-Kord seals tightly and it 
stays .tight. · 

Use Kalk-Kord now. Lower your heating bills and avoid 
soiled walls and drapes due to drafts. Use it also to seal 
unsightly cracks or nail boles in woodwork or plaster. 
Kalk-Kord is wa terproof and can be painted over imme· 
diately if desired. 

Kalk-Kord is packed in convenient rolls, ready for use. It is 
neat and clean to work with, cannot stain. Users everywhere 
are enthusiastic about Kalk-Kord. Try it yourself., now. 

Buy Kalk-Kord at your nearest SEARS, ROEBUCK 
re tail store or order from Seara by mail. 

PRESSTITE ENGINEERING COMPANY 
3976 Chouteau Avenue St. Louie 10, Mieeouri 

• 

with New "Look of Youth" 
Brings New Poise, Confidence 

to Hard of Hearinf! 

NEW ZENITH RADIONIC 
with Neutral-Color Earphone and Cord 
Described in FREE Booklet I Mail coupon below today 
for your copy. Tells how thousands of hard of hearing 
now feel casual and at ease with Zenith's smartly 
styled plastic earphone and cord which complements 
any complexion. Contains valuable information for 
all hard-of-hearing. 

$40 Complete, Ready to Wear 
Model A-2-A 

FREE BOOKLET tells how Zenith 
combines its leadership in "Ritlli
onics Exclusively" with precision 
mass production to bring you at 
$40 an even finer hearing aid than 
Zenith's first $50,000 hand-made 
model. Also describes many other 
Zenith advantages. Send coupon 
below at once! 

Also available-New Bone Conduction and Bone-Air 
Zentths t or t he tew whose physicians r ecommend 

these types. Each only $10 more, complete. 

BY THE MAKERS OF 
~ .... 

•LONG OISTAIK(eRAD I 0 .... ,,...... . 

RADIONIC PRODUCTS EXCLUSIVELY-
WORLD'S LEADING MANUFACTURER 

1•••••PASTE ON PENNY POSTCARD AND MAIL•••••1 
I ZENITH RADIO CORPORATION, Dept. PS-9 : 
I P. 0. Box 6940A, Chicago 1, Illinois • 
: Pleas~ send me your Free booklet about Radionic : 
I Hear1ng. 1 
I I 
1 Name I 
I I 
1 

Address_ _ ____ 1 

I City___ I 
I I 
1 State___ ---- I 

L------------------------------! COPYRIGH T 19U, ZENITH RADI O CORP. 
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BE A 

FABRICATOR 

You can fabricate bea utiful , m od ern , practica l 
plastics gi f t items at home- for fun o r fo r profits. 
EASY. No special tools or ness~ Earn big money! 
training necessary. Easy. fas- SELL FAST. There is a big dt· 
cinating, clean, profitable.. mand for beautiful, pranic:tl 
WE SUPPLY PLASTICS. Choose gift items. Sell d irc:<t ly to 
items you want from o ur stores. T ake advance orders. 
catalog. We send you crys- CHRISTMAS GIFTS. Ideal for 
tal-clear Lu("ite o r P lexiglas. Christmas giving or selling 
cut to size, rc:ady w assemble. - bur starr now! 
YOUR OWN BUSINESS. W ith GET CATALOG. Stan yourst:lf 
a l ittle experience, you can on this fascinating hobby or 
make these articles to sell at career now. Mail the ("OU-

a good profit. Start your pon today for detai ls and 
own profitable plastics busi- our catalog of many 1tems. 

Dept. PS-10, 2850 W. Ave. 35, Los An 

SAW 

Customer: 
"That's 11 beaut!Cu! Job. 
Pete.' • 

Good 

Pete : "Yes, you 
can't b eat 
the Foley 
ror turning 
out a per
fect cutting 
S:H\'.'' 

yourself into a fine cash business with steady customers and 
make a good living. The Foley automatically joints the saw, 
making all t eeth even in size, shape, spacing. The Foley is the 
only machine that files all hand saws, also band and cross-cut 
circular saws. 
SEND FOR FREE PLAN-Shows how to start a saw 
repair shop. No canvassing. Send coupon today. 

FOLEY MANUFACTURING CO. 
1019-4FoleyBidg.,Minneapolis 13,Minnesota 
Send Free Plan on Saw Filing business, no obligation ......._~ 

Na~'------------------------- - --· -

How to 

PAINT 
BRUSHES 

BEFORE- Bristles" caked, 
stiff, useless. AFTER-Bristles 

silky-soft and flexible -ready for easier 
-faster - better painting. DIC-A-DOO 

Paint Brush Bath mak es 
the difference. R estores 

old brushes. Saves new 
brushes. Buy 5¢ p ack

age, 10¢ box ac PAIN T , 
HARDWARE, FIVE & 

T!:N CENT STORES.
The Patent Cereals Co., 

Geoeva, N. Y.-makers of 
DIC-A-DOO Paint Cleaners. 

DIC-A-DOO 

IN D R· DIO 
If you are a R adio Engineer, Layout Drafts· 
man, Laboratory Assistant, Quality Tester, 
Analyser, Phaser, fin<;! out what Motorola 
offers you in future security, rapid ad
vancement, recognition and salary in· 
creases. We'll send <letails. Write today. 

GALVIN MANUFACTURING 
CORPORATION 

4545 W. Aucusta Blvd. • Chlcaco 51,111. 

... in form . . . lubricates 
sticking wi ows, drawer slides, auto
mobile doors, fire arms, b icycles, and 
everything that sticks, squeaks or wears. 
With SlipStik, there's no fuss-no muss. 

-SAW 10 to 20 -
CORDS A DAY 

AT YOUR 
DEALER 
IS f. 

Write for 
FREE BOOK 
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Build It At H·ome ••• from SCRAP! 
THE WORLD'S SMALLEST 

5-CYLINDER AIRPLANE ENGINE! 
5/a" Bore and .600" Stroke 

You can be the proud owner ot this amazing 5-eyllnder, 4 
stroke cycle airplane engine, built to 1 /8th scale of its big brother. 
Rhrht now 'We are working all out for Uncle Sam but ·when our 
facilities can be released for peace time production, this engine can 
bt.- purchased from us complete, f actory tested, guaranteed, and 
ready to run, also raw casting kits and completely machined kits. 
l l EA::"\WHILE . •• START Bt:ILDI::o-1G IT, YOl'R.'!ELF, ::\OW. You 
can build this fascinat ing motor in your own work shop-all of it 
or any part-using ea.sily procurable, non-essential metal scraP. 
Any parta you may not wish to make you can bUY from us later, 
at a reasonable price. 

COMPLETE SET OF BLUEPRINTS AJ>."D I NSTRUCTIONS are 
oow a,·aUable; understandable and easy to follow. 

A COURSE IN MACHINIST TRAININ G 
AND A FASCINATING HOBBY ••• 

Anyone building this engine will a¥ail himself of a machinist 
and a mechanical training, comparable to any training a,·ailal>Ie 
anywhere, and will gain practical exPerience in all phases of en~:lne 
building. Complete set or blueprints and instructions sent post-paid 
for $4.95. Send check or money order tor $4.95 to 

MORTON AIRCRAFT CORP •• Dept. 2-C 
3227 HARNEY STREET OMAHA 2. NEBRASKA 

rBANBJ.IN'S 

THIN GLUE LINE 
BAS UIISEEN 

W ·ITH • 

FRANKLIN,..e· ~;,de 
Use the small pieces by 
putting them together with 
Franklin. a genuine hide 
glue. ready-to-use. No mix· 
ing or heating means no 
chilled joints. 

AT YOUR HARDWARE DEALER 
~r send 30 cents for lj4 pint to The 
fron~lin Glue Co., Columbus 3, Ohio 

L 

CiLUE 

Dotit let ·your home be a 

• •• FUEL GOES FURTHER WITH 
BALSAM-WOOL ATTIC INSULATION! 

SEALED ATTIC INSULATION 
Balsam· Wool • •• Products of Weyerhaeuser ••• Nu- Wood 

-------------------------1 WOOD CONVERSION COMPA:'\Y . : 
: Dept. 211-10, First National Hank H!dg. 1 

1 
St. Paul 1, Minnes~ta 1 

1 Gentlemen: I want to know more about Balsam- I 
1 Wool Double-Value Attic I nsulation. I 
1 · To assist us in gi,·ing you special informa
l tion, please check: I am a homeowner L 
1 renter 0 architect 0 contractor 0 
1 st;udent 0 postwar planner 0 
: .~V ame • • . . ............... .. . ..... . . . 
1 .·tddress . ... , .......................... . 
I City. · .... .... ... .......... . . . . Stat~ ........ : 

L--------~---------------
Buy War Savings Bonds and StamDs regularly. 
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''I'VE WI/IN. 

OVERALLS 

lOR lVII SfJ 111111'' 
When you're giving something extra 

in your war job you should expect 

something extra in comfort, fit and 

wear from your work clothes. You 

can get these extras by wearing 

Carhartt Work Clothes. Made from 

stout Sanforized Carhartt Master 

Cloth-their better tailoring and 

workmanship, their experienced de

;ign and stronger reinforcing and 

lock stitching make Carhartt's Amer

ica's outstanding work uniforms. 

Carhartt has always gone sleds 

length in giving you the best that 

money can buy with its famous 50 
year old money back guarantee. 

Carhartt washable work caps are skillfully 

tailored, full cut for lasting wear, comfort 

fit and neat appearance. 

On sale at your local dealers 

HAMILTON CARHARTT OVERALL CO. 
Detroit, Mich. 
Atlanta, Ca. 

Carhartt Park, Ky. 
Dallas, Texas 

TBI: BARRON MVLTI·PVRPOSE 
ROTARY WOOD PLANER 

PLANES & SURFACES • PANELS & BEADS $ 7. 50 
ROUTS & GROOVES • RABBETS • TENONS COMPLm 

Converts ANY drill Drell In- STEEL TOP AUXILIARY 
to a time savlnc. low cost planer, 
paneler. tenoner, etc. SUrfac• finishes DRILL PRESS TABLE 
all types of tough cralned and knotty Hu 300 IQ, to. 8Dlootb work
surfaces to acate smoothness. Sater tq IIUJ"face. Equipped for 
Cuarantt!ed harm less to drill press. abaper and maDY other 
Thousands now In use. SOLD ON tmportaot workebop $595 
MONEY BACK GUARANTEE. Full re· uea- a real bDY at 
fund on 5 day trial. Shipped prepaid 
on rece ipt of 57.50-or c.o.D. YOU 
RISK NOTHING, Free literature. 

BARRON TOOL CO., INC. 
370 Architects Bldg., Detroit 1 , Mich. 

Hardening 

NDRY 
is again available in limit ed quantity 
without priority. Orders filled In sequence 
as received. INVENTORS-SCHOOLS
CRAFTSMEN use FOUNDRYETTE for 
making castings quickly for new inven
tions, for in struction. and general pur
pose. Order now for early delivery. 
Three sizes are available capable of mak
ing bronze castings of ~ ~~ . 3, and 6 
pounds weight. aluminum, copper. brass , 
etc . $17.50, $24.00, $34.50, f . o. b. Kansas 
City. Domestic gas supply and 110 volt 
AC or DC energy required for operation. 
Write for ci rcular. 

KANSAS CITY SPECIALTIES CO. 
Dept. S-4 7 Kansas eihl_ Mo. 

60 PIECE UNIVERSAL 
ARBOR TOOL SET • • • • • 

A l imite d quantity of these fine s e ts 
which lnclude- 10 g rind s tones with 
metal c e nters In ass orted s izes ; 5 bak e
lite cu t otr wheels; 5 assorted e ngr aving. 
routing or: carving burrs; 2 polishin g 
bu ffs; one b r istle polishing brush; 2 
mandrel a rbors and one · c ircu lar saw 
with mandrel. 

Also 30 assorted sanding d iscs of 
emery . g a rnet, s and lp fine, medium 
and coarse. 

This set indispensable to Jeweler. La b
oratory. Mo de l Mak er a nd Home Craft~· 
m an. The set f or fine . accu rate gr inding, 
sanding. r outing or t'arvlng. 

SEND MONEY ORDER OR CHECK 
Shipped Prepaid In U .S.A. 

J. LEVIN, 4648 PENHURST STREET • PHILA. 24, PA. 

ii',Bels aw Models In 10. 
14 and 20 feet saw ing 
lengths. Patented Me chanical Feed, 
a ccurate set work s and p ositl\'e 

d ogs. Use· tract or o r old a uto e ngine for 
low cost power. Thou s ands u sed for com 

mercial s awing. P ays f or Itself quickly. Send 
p ost card today f or FREE booklet, "How To 

Make Lumber" a nd Catalog of Woodworkin g Equipment. 
BELSAW MACHINERY CO. 

DE:pt. 184&G. 3542 Main Street, Kansas Cltlf' 2, Mo. 

' 

You want a welder with capacity for 
doing all types of welding . • • that 
will burn down the latest developed 
electrode s into a sound. ductile weld. 
Get a Hobart and be sure that you 
can .handle the Big Pay Jobs. W rite 
today for complete information . 

0 

HOBART BROTHERS, BoxP·104 Troy, Ohio 
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EVERYTHING in RADIO and 
• 

ELECTRONICS for War Train- : 
ing, Maintenance or Repair 

New R-F Resonance and 
Coil Winding CALCULATOR 

Easy to use! For fast ac
curate determination o! 
resonance factors and coil 

• I 
I 
I 
I 
I 
I • • • I 

• • • • winding data. No. 37-955. 1 • Postpaid, only 25c. • 

RADIO'S FINEST BOOK VALUES 
Specially prepared to aid radio training in schools 

and industry. Full of valuable data. Send for all six! 
Radio Formula& and Data look No. 37-752 • • tOe 

Dictionary of Radio Term& No. 37-75t •• tOe 
Radio Circuit Handbook No. 37-753 •• tOe 

Radio Builder&' Handbook No. 37-750 •• tOe 
Simplified Radio Servicing No. 37-755 •• tOe 

Radio Data Handbook No. 37-754 •• 25c 
All Six Books No. 37-799 .. 75c 

ALLIED RADIO CORP. 
833 w • .lack&on, Dept. 7·K·4, Chicaco 7 

I 
I 
I 

• I 

• I 

• • • I 
I 
I • • I 
I 

• I 
I 
I 
I 
I 
I 
I 

--------------------------------- ·--

-

with Steel-Grip Gloves 
With n ot a moment to be lost. 
keep men at work and materials 
m oving with Steel-Grip chrome 
tann ed cowhide gloves. Steel rib
bons over tough leather strips; 
palm and fingers reinforced, for 
utmost wear. Handle rough, 
heavy, sharp materials with soeed 
and safety and sureness. Or what's · 
your problem? Over 4300 proven 

'~ Steel-Grip safeguards may give 
'""""''" you an immediate answer. Used by 

'-'='-' big industrials since 1910. Write for 
catalog or atate your need today. 

INDUSTRIAL GLOVES CO. 
652 Garfield Blvd., Danville, Ill. 
Canada: Safety Supply Co., Toronto 

- ------ ------- · ·- - ·---

~GE GRIPSPREADER MUCILAG 

~GE'S W HI T E pAS T E 

T RY this on your next day off 
.•. stop in at your neighbor

hood hardware store and get an 
inexpensive can of Smooth-On 
No.1 Iron Repair Cement. Then 
line up all those postponed little 
repair jobs around the house and 
garage ... that leaking pipe in 
the cellar- the crack in the fur
nace those wabbly door hinges 
-that loose caster-the cabinet 
knob that is always coming off 
-the shaky hammer head-the 
loose hose connection and rattly 
door handle on your car .. . then 
get busy with Smooth-On. 

You'll be surprised to find 
how little time and trouble it 
takes how little Smooth-On 
you need-what professional
looking, durable repairs you 
make without previous experi
ence. No heat required. Just 
mix with water and apply like 
putty. Obtainable in 1% -oz., 7-
oz., and larger containers from 
your hardware store or if neces
sary, from us. 

FREE REPAIR 
HANDBOOK 

• 

Practical, tested, money-and
time-saving directions for mak

ing metal repairs 
of countless kinds. 

5NOOTH·ON 
,..-.... 

((_~ ~ 
\.. 

-
II 

..... 
- ~~~ I 

40 pages. 170 diagrams. Send 
coupon for your copy. 

••••••MAIL THIS TODAY•••••• 

Smooth-On Mfg. Co., Dept. 58 
570 Communipaw Ave., Jersey City 4 , N. J. 
Please mail me the Smooth-On Repair Ha ndbook 

Nome ................................. .................................... . 

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

1 0 ·44 . .................................................................... . 

OCTOBER, 19H Buy War Savings Bonds and Stamps regularly. 275 
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NO GOO 
CAN PASS 
HESSON 
GUARD 

IT'S 
CUSHION 
SEALED 

I 
STOKER E PliES OWN ASH ! 
A remarkable stoker already used by thousands 
of home owners-fits into any furnace or boiler. 
Manufactured since 19 34. So automatic it takes 
the coal from your present coal bin through a 
pipe to the furnace, going around corners if 
necessary. Keeps house at even temperature, 
empties its own ash in sealed containers, no coal 
to shovel, no clinkers to dig, only bituminous 
stoker of i ts kind o n the market. Send for full 
information NOW! 

POCAHONTAS fUEl COMPANY INCORPORATED 
341 EAST 13 1 st STREET • CLEVELAND 8, OHIO 

Ash i s 
remove d 
t o s e aled 
container 

• No a l ter a ti on 
necessary t o 
present coal bin 

Coal Is carried In pipe by worm 
directly !rom coal b in t o furnace 

S TUDY AT HOME f o r P ERSONAL S UCCESS and 
LARGER EARNINGS. 35 years expert Instruction 
- over 108, 0 0 0 students enr olled . LL.B . Degree 
a w arded. All texts f urnished. E as y payments . Send 
f orFREEBOOK-"Law and Executive Guidance" 

HANDKERCHIEF TEST 
AMERICAN EXTENSION SCHOOL OF LAW 

De pt. 46· 5 , 646 N. Michigan Ave. , Ch icago 11, Ill. 

~· / , "' " .... :;:c_ .' ~~ . 

• 

Earn C . C . A. De gr e e . IEern m oney analyzlnc hendwrlttnc , In 
business or HOME,tull o r s pare time ,in yourownVocatioru~l 
and Pe rs onal Problem Service. Succe ssful e xperts s how you 
HOW. 3 000 wo rd Illus t rat e d lesson a nd GRAPHO ANALYST 
tree . · ADDRESS A. I. G, A. , INC. , 110, .JOPLIN, MO • . 

PROVES VITAL ZONE SPOTLESS 
AND FREE FROM "GOO" -no matter 

Radio Cabinets-Speaker Baffles-Blanks 
Large select ion for MANUFACTURERS. DEAL
ERS, SERVICE MEN & EXPERIMENTERS. 
Beautiful all wood cabinets. WRITE for FREE 
catalog & prices. 

bow olten you smoke it! L. Va u gh a n Cab inet Co . , 3810 C la rk, Chicag o 1 3, 111. 

ARTHRITIS • NEURITIS - SCIATICA 
Why con tinue to sutrer the a!loniz
ing pains of these diseases when the 
usual remedies have failed? Learn 
about a new trustwort hy, modern. 

non-sur~cal t reatment method. This marvelous 
treatment is completely explained in the Ball 
Clinic's FREE Book. Writ e today. No obligation. 
BALL CLINIC, Dept. 51 00, Excelsior Springs, Mo. 

YOU CAN DO A BE I I ER JOB WITH A MOTO-TOOL 
No. 1 Moto-Tool , wit h 
1 accessory S9.85 
Kit No. 1 with 23 high 
grade accessories and 
Model 1 Moto-Tool in 
hardwood case $17.50 
No. 2 Malo-Tool, with 
1 accessory $16.50 
Kit llo.Z, samns below 
wilh Masle r Model 
M lo· Tool $23.50 

Dremcl 1\Ioto·Tools have b een the m€'an~ of sp€'€'dlng up hundreds ot johs In the Arm<>d Forrcs and 
ln wa r plants . t r aining schools a nd repair shop,., Good mechan ics an d tool make rs ha\'e found t h <'m 
Indis pensable . proven grcat time an<l l abor savers, even In t he hand>' or lnex pt•rl<.>ncctl 

upt!raturs. Set:! h O\\" hanrty l\lot o·Tools nrc ... ho\v \\'e ll tht~y ' rc h u il t . 

A FEW OF THE JOBS MOTO-TOOLS CAN DO BETTER 
(] S h arpe ning 0 Burrln~ (] Burnishing 0 Ra s p i ng 
(] C lean ing 0 Fin ishing 0 Dr illing (] In laying 
n Grinding (] Routi ng n Car vin g f1 Mort ising 
n PoliShin g 0 Tou ching- Up n Sawing n BruShing 
0 Cutting 0 S a nding 0 Engraving 0 Dres sing 

ONLY MOJO-TOOLS HAVE ALL THESE FEATURES 
Ahout :l7 .000 rpm- t he propt• t• spee<t for hetter work and 
Ionge•· life from cutters. * \\'pight only 13 ounce!', 
* :o;hapetl to fit tht> hnnd for ' ' ""'' 
" '"·ration. * !itunllly hullt wHit Our Part in the War 
sho<.:k · proof nakl'lit e hou~ing .• 
oll - Ie~~ <o il-sealed) hearings. 
• Fan cooled rn cJtUl' . • v thraUon
ll•~>s r has dynamlc:~lly halan retl 
armatu r<•) • • Operates equ ally 
well on AC or n c current. 

Order llloto-Tools and Dr~m~l 
aC'ecssorlc-s fron1 your dcoh:r. If he 
does not handle t hem. ord~r di rect 
fro m f acto r y on 1 0-day t rial. 
Mone~·-hack R"Ua r an tee. It you 

TRIAL d o not h ave a priori ty, ask ~·our 
<'mployer for It . 

I>rrmcl lll oto-Tools nre 

l,rovlng lndtspcllsablc In 
he Armed Forces and at 

General Electr ic , W est
in~:"house Elertrlr . Rt>m· 
l ngton Arms . Ford. Nash· 
Kelvinator. Consolidated 
Ai rcraft , n ouglas Air· 
craft and Northrup Air· 
c raft . and many other 
Important war plants. 

DREMEL MANUFACTURING CO., Dept. 124-K, RACINE, WISCONSIN 

of Dre• el Meta· 
Tools, Kits, Access· 
ories, etc. seal 

FREE 

Copyngh ed materli.JI 
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THE BOND with a PEDIGREE 

A thousand test 
formulas - hun
dreds of bonds of 
various kinds -
fifty years expe
rience making 
bonds for the 
world's best 
grinding wheels 
-this is the Ped
igree behind the 
new FV Bond. 

FOR THAT PERFECT 
FINISH - Chicago 
Wheels made 
with FV Bond 
hold their shapes 

even when run at high speed-produce a satin-like 
finish that is so accurate it passes any surface ana
lyzer test hands down. 

Chicago Mounted Wheels are tough, long lived, depend
able. Over 300 sizes, styles and grains. 

Chicago Grinding Wheels-Only sizes up to S" in diam
eter for the duration, with full WPB approval. 

Handee Tool of 1001 Uses and HI-Power Grinders are still I 
available to all who have priorities. 

Bend for Free Catalog ! 

CHICAGO WHEEL & MFG. CO. 
1101 W. Monroe Sl, Dept PO, Chicago 7, Ill . 

• 

POSTPAID 

SHIP 
'MODELS 

ILLUSTRATED · 
with a CJUide to 

modelinCJ 
tho first kok of Its klod o,..r 1 

publis .. d - of slllp Models, of rool 
1 •hips, of 111osh. of rlttl•9· of for. ; 

11ituro, of dock goor - covorlog i 
many types of veuels fro• wllolo• · 
boots to PT"s fro10 "Sloven"' to 1 
Corvettes. It locorporotos 111oay 
color plotas, clos .. p photos; do• : 
tolled drowlogs •d ocfool coastroc• ' 
t ion ploos, fa o4dltfoa. to o salty tort ' 
covorla9 slllp •odol ltalldlog oad o : 
glouary of ... tlcol tor1111. Soad for 
it today. Wo"ll loclado oar catalogue 
of ship 10odol klh oad aoppllo1. 

MARINE MoDEL Co. oEPr. 29 WEST 15th STREET 
B-1 NEW YORK CITY 

1.1Uf -~' s. u.e N~ 
With thla NEW TOOL (not a bruoh) everyone can now 
draw linea with paint, enamel , lacquer, etc. Uaed on an· 
toe. modele, toya, pmea, Imitation tile walla, cabinets, for· 
nlture, linoleum floora. alana, bnlletln boards, sporting goods, 
home workahop ProJects. etc. 

Send only $1.00 for complete tool for palntlnc a 1/ 16" wide In· 
As easy to use eluding adjustable guide, operating 

"l tlons, etc. c.o.n. r.rtce $1.25. 
as a pencJ Extra lnterehangeab e tips for making 1/ 64". 

l/82", 8/ 64", 1/ 16", 3/82" and 1/s"' wide stripe 
Unea-.50c each. 

Patented 

E~ Painter and Craftsman Shcluld OWn OH 
Send for yonr tpol and aa many additional 

width tips you need today. Uae it. If yon are 
not aatlafled that you ean do better work, add 
character aa well as beauty to your product or 
project, return the tool and we'll refund yonr 
money promptly. 

Ptri11t DMll'r•: Write for literature, de. 

WENDELL MFG. CO. 
4234·A Lincoln Ave. 

Ivy War Savings Bonds and Stamps regularly. 

Today flasher signal lights and invasion-barge search
I ights are more important than battery-powered 

lights on the home front. Burgess Batteries go 

first to the men who need them most, so we'll all 

have to take better care of what batteries we may 

have. Keep them cool and dry ••• use them as little 
as possible and rest them as often as possible. For 

Free Battery Hints- Write Dept. H-2, Burgess 
Battery Company, Freeport, Ill. 

Paper Packs a War Punch -Save It I 

BURGESS 
BATTERIES 
IN THE NATION'S SERVICE 

Copyngh ed material 
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WOOD FINISH 

Send Fof' 
Trial 

Package 

PEN-CHROME- the new development in 
wood finishes - combines the advantages of 
the old stain-and-varnish system with modern, 
hlonde colors! Emphasizes natural beauty of 
wood. Gives you the sealing quality of the 
best synthetic resins with mar-resistant texture 
of wax. Try it-on trim, furniture, plywood. 
Your choice of colors ( 1/2 pt.) plus 1/2 pt. of 
Clear Finish for $1.00. Specify color: Plati
num; Blonde; Bleached Mahogany; Sandal
wood; Driftwood; Maple. 

O' 
O'BRIEN VARNISH COMPANY 

N 100 Johnson St. 

SINCE 1875 South Bend 21, Ind. 

NEW PHOTO CATALOG 
AND BUYING GUIDE 

Wards new 40-page Photographic Cata
log is filled with pictures and prices of 
cameras and photographic supplies. Con
tains a .. Buying Guide" that gives valu
.able information about cameras, lenses, 

• accessones. 
Send for Wards free Catalog, and shop 

the time and money-saving way-by mail. 
Wards feature nationally known equip
ment, all sold for cash or on convenient 
mon th1y payments. Write to nearest Ward 
Mail Order House for catalog. 

MONTGOMERY WARD 
DeP.t· PSO 

Chicago Albany Baltimore Denver Ft. Worth 
Kansas City Oakland Portland, Ore. St. Paul 

• 

MEN WANTED! 
FOR PERMANENT POST-WAR JOBS 
NO SELLING AND NO AGE LIMIT 

Work Near You.r Home at Good 

Steady Pay-Start at Oncel 

The U.S. Government fuel conservation 
program has stimulated a demand for 
Chamberlin Insulation products that will 
last for many years to come. Our 50 
year old business has expanded and will 
continue to do so. We need men to in
stall Chamberlin Weather Strips, Rock 
Wool Insulation, Storm Windows and 
Calking. If you have had installation ex
perience in any of these fields or happen 
to be a carpenter or handy man willing 
to learn our trade and work at good 
steady pay, drop us a line immediately. 
We will put you in touch with the man
ager of our nearest factory branch. To 
do weatherstripping you will probably 
need a car. Write today giving your age, 
previous employment and two local ref
erences. 

CHAMBERLIN 
METAL WEATHER STRIP COMPANY 

General Offices, 1335 LaBrosse, Detroit 26, Mich. 
Branches In All Principal Cities 

Amazing BOOK for You 
Harold Hunt wuuts t o s end you big revised 
No. 14 Cata log. 124 pages of woodworking 
Ideas, 12 pages of r a te woods In colors. 
UNE QUA LE D BARGAI NS In Imported and 
American woods, supplies . Send only IOc to 
cover postage and handling. Those already 
holding this catalog-send for r evised sheets. 

CRAF T SMAN W OOD S E RVI CE C O . 
2729 S. M St ., Dept. B-50, Chico 8, Ill. 

De roil construction Blueprints o.n 6 l ewis metal ond wood-working 
tools postpaid for $1.00. Jndudes prinrs for lewis 1 0,. Shoper or 
Milling Machine~ Drill Preu, Vise, 16u Bond Sow. 6" Joinrer, 8"" 
Circular Sow. Plain or semi-finished castings ovoilabfe for t.he10 
lools sove up to 80% of comparable new tool cosl. 

llht•troted 32-pot• Catolog-unt ftu whh IJw-ep•Hit O tdu- d.n u ib" 
20 tewit. to.oh. WUf[ JODAYt 

LEWIS MACHINE TOOL CO. 

Ask Your Dealer 

DEPT. D· l LOS ANGELES 31, CALIFORNIA 

ALL TYPES 
FOR MORE TO.OL 

MILEAGE 

278 Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 
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Glamorize Your Home With 

Amazing Liquid 
Plastic Paint 

* 
ONE COAT 

COVERS 
PlASTI-COTE is one of 
chemistry's war-tested 
miracles-THE PAINT 

OF TOMORROW-TODAY! It's self-leveling, 
leaves no brush marks. So, anyone can 

apply it. ONE COAT COVERS clapboard, stucco, brick, plaster
board, metal- any surface. Gives a hard, fadeproof finish 
that is amazingly durable and beautiful. Washes like finest tile. 

Money Back Guarantee 
Use 25% of this liquid plastic paint. If not delighted, return 
the rest and receive full refund. Order for cash, post-paid; or 
C. 0. D., plus small express charge. Colors: White, Ivory, 
Cream, Buff, Dusty Rose, Peach, Grey, Blue, Brown, Black, 
light, medium, or dark Green. Gal. covers 300 sq. ft. 

INTERIOR 

PER GAL. 

CELLO-NO PRODUCTS,333 N. Mich. Dept. I, Chicago 1 
Dealer Invited 

PATENTED PRODUCTS 
TO MANUFACTURE 

Financially r esponsible and completely 
equipped metal processing plant with na
tion-wide sales organiza tion wants practi
cal and worthwhile products retailing at 
$5.00 or less. Any patented or patentable 
item with wide sales possibilities will be 
considered. Write in confidence. Your in
terests will be fully protected. 

WILSON INDUSTRIES, INC. 
551 W. Lake St. Chicago, Ill. 

BROKEN CHINA 
REPAIRED 
EASILY 
Mends furniture, 
dishes, glassware, 
luggage and toys. 

. . 

UFFMANN 
... Sunday clinics 

Week in, week out, the men and women 
of the Laister-Kauffmann Aircraft Cor
poration- from production workers to 
corporation officers- work, think and live 
to send more and better gliders to our 
fighting fronts. This is THE JOB. 

Then, on Sundays, Laister-Kauffmann 
pilot-engineer-executives go on a bus
man's holiday at the "L-K Sunday Clinic" 
- taking up gliders time and again, 
checking, testing, experimenting until 
the sun goes down. In spite of the long 
hours and terrific pace he sets during 
the week, L-K President Jack Laister, a 
first rate glider pilot since his high school 
days, looks forward to these gruelling 
Sundays. 

Visitors at these sessions say there are 
no words to describe the gyrations L-K 
men perform in the sturdy Yankee 
Doodle II. But glidermen on countless 
military missions-fighting men who nev
er heard of the L-K Sunday Clinics
know that unsurpassed quality is built 
into every L-K glider. And this L-K 
group feels well repaid when these "out
side" activities result in improvements 
that directly benefit L-K's war birds, in
novations that will one day contribute to 
the peacetime reputation of Laister
Kauffmann gliders. They know what 
they're talking about when they say that 
Ir-K's Sunday Clinics will shape your 
Wings for the Future ... 

ST. LOUIS (17) MO. 

luy War Savings Bonds and Stamps regularly. 

, 
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There Dre. RoniOns'.on. the beDchhet~ds' . . . . ~·' . 

!'nd in t~xhol~~- (boy. f~ey'r~ ptized~ 
Seruing best.· as-will all lighters -

. 
' 

. -
That are kept well . 

.·. :_:RoNSON~izedir 

For Better Service 
USE 

IXTRA ·LENGTH 

) :" :· RONSON~REDSKIN 'FLINTS' 

. ... ,, 

RONSONOL quick-lighting FUEL 
RONSON high-absorption WICKS 
'" deMaltd Oft all 'rlttilfg fronts 
If your . RONSON needs aHentlon 
send It to Ronson (Dept. S Newark 2, 
N. J.) for servlclne at minimum cost. 

• 

TOOLS FOR THE MODEL & 
·HOME CRAFTSMEN· 

20 CARBON DRILL SET 
(no's 61 to 80 Incl.) In the WAFER THfN POCKET 
SIZE INDEX BOX-Tap and Machine Screw Data 
<'11(Jraved beneath each Drill-COMPLETE SET 
$3.50-P .P. 25c 
60 CARBON DRILL SET (Nos 1 to 60 Incl.) In 
HUOT or GENERAL INDEX BOX-$14.50-P.P. 
25c. CASE ONLY-no DRILLS-$3.75. 

HELLER SET 4" size 85c. P.P. 10e. 
CARBON DRILLS In WOOD INDEX BOX PRECISION- SINGLE 

61-80 lfic ca Sl.f,O doz. $·1.00. ENO & HEVJ.; HS1BLI:: 
H·60 20e Nl S2.00 dnz . NICHOLSON SET 61/4" CHUCK-1 holds 71 to 
16-40 2iic pa $2 .50 dnz. size in PLASTIC IN- zero. 1 holds 55 to 70. 
1-15 aoe ea sa.oo doz. })EX nox S4.50. Each Sl. iiO. P.P. 16c. 

CARBON TAPS HELLI:It SET 61:.'' size PRF.CISI ON - I>OUBLE 
0 801 "c 1 72 60 In \VOOD L'<DEX BOX END REVEnSIBLE 

· ·w · c ea. ~.r.o. P.P. 20c prr set. CHUCK (4 in 1) H olds 2·5G:l·48 4·36 AMF.RT('A'S LF.ADING 71 to zero-61 to 70-45 4•40 I0-24 SOc ca. HOBBYOLOGISTS to 60-IA!" to 44. $2.00 
o·40 6-32 8·32 4Gc ea. MINIMU !\f ORDEn Sl each. P.P. 1:"~. 

DIES NO C 0 D's TWEEZERS 
18/16" Round Carbon PIN VISES Self ClosinJr or Slide 
Di<'s-samc sizes as PERFF.CTION PAin _ Lorkln~e. H olds ~tnallest 
r aps $1.50 ca. P.P. 1Gc One hnlds 61 to 70. parts llf!CUrPI)I. 

NEEDLE Fl LES Other 71 to 80. Per Pr. 4" Self Closing-Sharp 
SWISS TYPE-Sets of $1.00. P.P. I Oc. Point 40c ra. P.P. 10c 
12 In holder: Hound- nOU RJ.F. F.I'-.'D - PLAS· 6',2" Self Closing-Blunt 
Half Hound-Square- TIC H A !'.'OLE-One side Serrated Point 60c ea. 
3 Square-Oval-Flat- ;;r; to 70. Oth~r 71 to P.P. 10c. 
Knife- Equalizing - 30. Each $1.00. P.P. 10c. 5'h " Self Closing-Sharp 
Marking - S litting - FLUTF.D BRASS HAN· Point 60cea. P .P. l Oc 
.Joint and Barrette- DLE-STEF.J, CHUCK- 4~" Slide Lock - Med. 
No. 0 of No. 2 cuts. holds 61 to 80. Each Sharp 55c ra. P .P. 10c 

INTERNATIONAL MODELS Dept. PS-10 ~;rr~l~~e 6~::_ P.:!~g~ 
178 EIGHTH AVUUE .EW YORK 19, .EW YORK 5" Plain 60c ea. P.P. 10e 

ELECTRICITY FOR ANY JOB 
ANYWHERE 

ONAN GASOLINE DRIVEN ELEC· 
TRIC PLANTS provide e lectricity 
in locations where It Is n ot other · 
wise available. and for emergency and 
standby service. Thousands doing 

a winning job in the war . 
Sizes from 3~0 to 35.000 
watts. A.C. :10 to 800 cy· 
cles, 115 to 660 volts D.C. 
6 to 4.000 volts. Also dual 
A .C. and D .C. output models. 
D. w. Onan & Sons, 1820 

Royalston Ave., Mlnne· 
a-polls :> • • Mlnn. 
Details gladly rurnlsbed. 

ONAN 

Driving in unrestricted times, you' ll 
need a HULL AUTO COMPASS to guide 
you. A new model, improved in performance and 
design, will be available at your dealer's. 
HULL MFG. P. 0. Box Ohio 

TOOL and DIE MAKERS 
Cerstne r Tool Chests assure the best care 

f or your good tools. 
Free Catalog 

GERSTNER TOOL CHESTS 
544 Columbia St., Dayton 7, Ohio. 
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Available from 
local dealers or 
by writing fac
tory direct. 

I#RIRTHE 
ASKING 

UNIVERSAL 
STROBOSCOPE 
This handy phonograph turntable speed indicator, 
complete with instructive folder, Ia now available 
gratis to all phonograph and recorder owners 
through their local dealers and jobbers. As a 
recorder aid the Universal Stroboscope will assist 
in maintaining pre-war quality of recording and 
reproducing equipment in true piotch and tempo. 

(folt\ous \tl 
A S£1tSA1\0ft . 

Universal Microphone Co., pioneer manufacturers 
of microphones and home recording components 
as well as Professional Recording Studio EquiP
ment, takes this means of rendering a service to 
the owners of phonograph and recording equiP
ment. After victory is ours- dealer shelves will 
again stock the many new Universal recording 
components you have been waiting for. 

WITH BOX 
OF FILTERS 

FREEl AltO t\GAR "0\0tQS 

T he patented filter is the beut of Medico 
Filtered Smoking. Its 66 mesh-screen 
baffles wbirlcool smoke- retain flakes
and absorb moisture. When filter is dis
colored, it bas done its job. Discard it and 
put in a fresh one - costs only ONE CENT. 
En joy the benefits of Frank Medico 
Pipes, Cigarette and Cigar Holders. 

-------------------- -· . - ·-

1 0 NEW BOOK OF LA THE AND DRILL PRESS SET ·UPS 
C Practical , unusual uses, contains 49 illustrations. 

Post- Send IOc to cover handling and postage. 
Paid JACOBS MFG. CO. 254 Jacabs Rd. Hartford 1, Cann. 

AMAZINGLY SIMPLE & EASY TO OPERATE 

GENUINE FILTERS 
FOR MEDICO 

PACKED ONI Y IN THIS 
RED l BLACK BOX 

This portable Dynamic Welder easily c a r
ried right to the job-plugs into any con- -~ 

venient, properly wired 110 volt 
light circuit- works on Iro n, Steel , 
Brass, Bronze and other metals-has 
eight metallic and <-nrhon arc welding 
heat stages-does work you would think 
only posslhle wilh a larger, more ex· C 0 M p LET E 
pensive machine. ' 

--• 
DESIGNED TO DO HIGH GRADE WELDING INEXPENSIVELY 

Maintenance Men: Farmers; Mech:mics; Machine Shops; Jo'oundries; Auto, General 
Repair and Job W<•lcling Shop:;; u sing t he Dynamic find it so 1Ddispensable and 
u sefUl that they cannot afford to be without it. 

It Inexperienced, you C"an easily learn to do a variety ot high grade welding jobs by 
following the p ractical, slmnllfied operating a nd welding i nstructions furnished. 

DYNAMIC WELDER CO., 13 East 23rd St. BL Chicago 16, Ill. 

Once you see a Dynamic ln 
operation you won't b e with• 
out it. I ts simplicity wlll 
amaze you. In a year the 
Dynamic only costa you 
about 6c a day. 
Comes complete with helmet, 
rods, cables, electrode holder 
and operating instructions, 
etc. 
Write today tor tree priority 
assi>;tnnce and particulars on 
h ow to QUalif y for one ot 
thes e amazingly lOW•price4 
welders. Act now whlle 
t hey are still available. Get 
details on our 10-<by trial 
offer. 

Cllpyngh'ed m tenal 
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AVAILABLE NOW I 

At long last, those amazing Luminescent and Fluorescent Pig
ments that glow so brilliantly in the dark, ore now available for the 
Rrst time in this practical Kit . 

Beautifully packaged, the Kit contains a very generous supply 
of six d ifferent p igments, including the color pigments, luminescent 
adhesive tape, carrying agents for mixing paint, the ultra violet ray 
"black-light" bulb, mixing trays, brush, glass stirring rods and an 
illustrated manuel g iving the scientiRc picture of th is new amazing 
Reid, its many practical uses and appl ications. 

SEND FOR YOURS TODAY! Price $9.T5 Money lack Guarantee 

••••••••••••••••••••••••••••••••••••••••••••••••• • 
Lynch Corporation, Lyte·Cralt Division : 
86 Weybosw St Dept, S-1 0 • 

1 Providence 3, R I : •· . 
1 Please send me the L YTE -CRAFT Kit of Luminescent Pigments • 
• • 
1 NAME 1 

• • • ADDRESS • 
I • 
1 CITY ZONE STATE : 
• 0 . 1 Enclosed find Check or Money Order. Ship postage poicl. • 
• • 1 0 Sencl L yte.(ralt Kit C. 0 D plus postage. • 
• • ••••••••••••••••••••••••••••••••••••••••••••••••• 

Build These NEW Cleveland Models! 

The famous U. S. 11BLACK WIDOW11 

fts8~~i{g~~~:in~:~J:~ ~~~~ ~!~ ~~~~eg6!~ezli~ni~ii~~ $1.50 
Cleveland Tether 11SUPERFORTRESS11 

A line-controlled gas model of the "big fellow" that $1.00 
is bombing Japan. Span 26~~". KitUA-200(Iess bdwe.) 

Cleveland Tether 11SHARPIE11 

21" Line controlled gas model suitable for Class A. $1.00 
B, C. Kit GPL-5023 (less hdwe. ). 

11 Big 36" Industrial Training WAR MODELS 
Great for learning theory. dl'Sign. construction and 
filght. Kit T 7:1. "SPITFIRE": Kit T74 ":\U.:~Sio:R· 
SCH:\UTT Mlo:·l09: Kit T7tl "AIRAC'OBRA"; K ltT77 Each $150 
"WARHAWK" ; Kit T 7fl "Ht:RRl('ANE"; Kit T85 • -
"LIGHT!'IING"; Kit T91 "Mt:STA:-IG"; Kit T94 Kit 
PIPER "eUn "; Kit T99 "TYPHOON"; Kit Tl05 
''WHIRL WINO''; 
At your dealers. If ordering direct, add 20c pack-post. cbge. 
Send 5c for complete c:atnlog. 

Cleveland Model & Supply Co.. 450BD96lorain An.. Cleveland 2.0bio 

H-C PELLETS ARE AVAILABLE 
at dealers or direct. Cal . • 22 and Cal .. 177. Production of 
all models Benjamin Air Rifles and Benjamin Air Pistols 
bas been suspended for the duration as our facilities are 
engaged in War Work. WRITE FOR OUR ILLUSTRATED 
PRICE LIST OF POST WAR MODELS TODAY. 
BENJAMIN AIR RIFLE 811' Marion St. Mo. 

WORLD'S LOWEST PRICED 

ADDING MACHINE v=~:.:L·· 
~~~~LG~~:A~~~~E~~ct~f.fE~s~~t~ ONLY S250 
toy. Operates with only a finger flick. TOTAL COST 
Adds, s ubtracts, multiplies, divides. SEND NO 
Counts up to ten million. Pays for Itself MONEY 
over and over. Ideal Gift-for Business. 
Income Tax and School use. MONEY BACK GUARAN· 
TEE. Send name and address. Pay Postman only •2.50 
plus postage. CSend full cash If outside U .S.) Money 
Back In tO dan If not dellcttted. AGENTS WRITE. 

CALCULATOR MACHINE COMPANY (Mfrs.) 
DEPT. 447 P. 0. BOX 1118 CHICAGO, ILLINOIS 

• 

. ' 

L.' ........ "" ...... I 
.l . .. . . ...... . 

A Complete Line of 10 ", 11 " and 12" 
PRECISION 

LATHES 
Quality Lathes buil t to Indus• 
trial machine tool !'tandards. 
U!'('d h:V Arm~·. Nav~·. and :Ita• 
rlnN;. lllanunl ;,o~. <'ntalogfree; 
SHELDON MACHINE CO., Inc. 
4268N. KnoxAve.,Chlcago41, USA 

AUTOMATIC RETOOTHER FOR HAND 
$AWS ~ 

Makes New Profits 
Cuts new teeth in 50 seconds! 

Any size tooth 4 to 16 
points. Old teeth fall off 

as chips. Simpletooper
.. .,_ ate. A perfect job. 

No Priority Required 
(Le .. Motor) 

MFG Co 3392 Robertson Blvd. 
• Los Angeles 34, Calif. 

TELESCOPING MEASURING TOOLS 
••• Measure All Holes, Slots, Etc.-5/ 18 Inch to 8 Inches ••• 
Gives You Outside Micrometer Accuracy on Inside Measurements 

FINISH YOUR OWN SET OF FOUR TOOLS 

Only $2!! c.o.o. 
Plus usual small PostaiCharce 

l$2.65 postPaid) ~ 
PART OF THE MACHINE WORK ALREADY DONE-ONLY 

S LATHE WORK NECESSARY TO COMPLETE. No special tools 
required- Thr('a<llng. Knurllng. etc .. already done. Kit Includes all 
material (part machinccl l: simple drnwings, and detailed lnBtructtons. 
Ju~t mall vonr n;~m., anrt address to: 
ALCO SHOPS, 2628 Armstrong Avenue, Los Angeles 26, California 

350 Cuts 
a Minute 

Turn wood Jots into eash; help save other fuels to wiD 
the war. Use Ottawa-fastest cutting; easiest way. FlEE 
Cuts large and small logs, fells trees. Thousands in IOOI( 
use. Built to last with special heavy stiff saw blade. rw!."" 
Positive safety clutch control,driven from any power take-off. lilt 
OTTAWA MFG. CO.,D-1001 Forest Ave., Ottawa. Kansas 

Buy War Savings Bonds and Stamps regularly. 
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The Guidebook 
to Rifle 

MARKSMANSHIP Send for 
this Free 
Booklet 

T ake advantage of the 
Government-approved pro
gram, sponsored by the 
National Rifle Association 
of Washington, D. C., to 
train citizens in the use of 
small arms. Write today 
for the above Free book
let: "The Guidebook to 
Rifle Marksmanship" and 
derails on how to gee rifle . . 
t rammg, 

49710 ST. JOHN ST., NEW HAYEN 5, CONN. 
Today, 100% in war work. In normal times, manu
facturers of .22 cal. RIFLES, SHOTGUNS, TELE
SCOPE SIGHTS, TARGO GUNS AND EQUIPMENT 

OPEN GARAGE ·FROM CAR 
Dashboard button opens overhead, swinging or sliding doors. No 
radio, photo electric cells or imbedded coils. Entirely new princi
ple. Used nation wide. Complete plans $2. Details FREE. 

Kaytor Labs., Lynwood, Calif. 

Balance 4"1 1" Base. WI~ tiller S6· 00 
Metric If Afllr~I,IIS Wtlpts • , 

Catalo&' with SOOO Uluatratlons of labora
tory Apparatus sent tor 75 cents. Cataloc 
llstlnlt 10,000 chemicals. drugs, minerals , etc .• 
and 1700 scientific books sent for 25 cents . 

LABORATORY MATERIALS CO. 
7317 VIncennes Ave., Ch 

BRIGHT STAR BATTERY CO .. CLI FTON, NEW JERSEY 

• 

THAT$ WIMT III'ANT Ffl~ t:HKISTAIA~ 
DAD ••. A (HcMC~A" IJVTFIT! 

"You know dad, I've been r eading of all the 
wonderful inventions that have been made pos
sible by chemistry. It says a lot of those in
ventions were used in the war, but now they 
will be utilized to make better things for every 
day living. I want to know more about chem
istry." 

lEG . U . S. PAT. Off, 

No. 5 -An outfi t 
with 61 chemicals 
and pieces of appa 
ratus, and manuals 
describing over 590 
experiments. 
Many special 
features . 

$5.00 
Other Chem
craft Outfits 
from $1 to $25 
Insist on Chem
craft. You may 
order direct if 
your dealer can
not supply you. 

Chemcraft has helped thousands of boys and 
girls understand the principles of chemistry. 
It will help you prepare to take advantage of 
the many opportunities which are being opened 
through chemical research. 

I SENIJFOR.FREE BOOKLET 
Tt>lls of amazing discovHies and great 
opportunities in chemistry for boys and 
girls. Also explains many mystifying 
experiments you can perform in your 
own home and describes all of the 
wonderful Chemcraft Outfits. J ust 
man coupon at right. 

r···------------~---· . ., 
: THE PORTER CHEMICAL COMPANY : 

: 54 Prospect Ave., Hagerstown, Md. : 
I I 
I I 

: Send me your Free Book, "The Age of Chemistry." : 
I I 
: Name.............................................................................. : 
I I 
1 Address.......................................................................... I 
I I 
I I 
1 City .................•.....•....••...••....•••...••......... State................. 1 

~------------------------------~ 
Buy Wcrr Servings Bonds crnd Stamps regularly. 
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• • ersat11ty 
or Precision Toolroom 

The ease with which South Bend 
Toolroom Lathes can he changed from 
one set-up to another for an almost un
limited variety of precision operations 
is one of the reasons for their popu
larity in the busy toolrooms of war
rushed essential industries • 

Convenient, well placed controls; easy 
reading graduated dials; and smooth operation 
save time and reduce operator fatigue to a 
minimum. A wide range of spindle speeds per
mits machining various kinds of metals with 
maximum cutting tool efficiency. Threads and 

power fee.ds for all requirements are 
instantly available through a full quick 
change gear mechanism. A complete 
line of attachments and accessories sim
pl;fies tooling the lathe for many special 
and unusual classes of toolroom work. 

South Bend Toolroom Lathes and 
Engine Lathes are made in five sizes: 9", 10", 
13", 14~", and 16" swing respectively. Preci
sion Turret Lathes are available in two sizes: 
Series 900 with 9" swing and Yz" collet capa
city and Series 1000 with 10" swing and 1" 
collet capacity. Write today for catalog. 

COLLE T S 
Collets for all sizes and types of 
South Bend Lathes are now being 
shipped directly from stock. All sizes 
from 1/16" to 1" diameter in steps of 
1/64" are available. 

A complete set of collets is espe
cially helpful in toolroom and main
tenance work. Often the time saved 
by having on hand the right size 
collet for a single rush job will more 
than compensate for the cost of a 
full set of these fine collets. 

Check your collet requirements 
today-for toolroom, maintenance, 
and production work- and order 
all you need. Specify size and serial 
number of lathe. 

BUY WAR BONDS- SAVE FOR LATHES 

SOUTH BEND LATHE WOR·KS 
SOUTH BEND 22, INDIANA • LATHE BUILDERS FOR 37 YEARS 

28i Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 
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IJu4, .,tldouMJilu; New. 

4 Volumes Bound • 1n 2 at 

OF THE 
SECOND 

a Sensational Saving! 
The Whole Panorama of Four Years of War-Spread Before Your Eyes in 
Over 1 000 Action Camera Photos-Gripping-Thrilling-Unbelievable! 
Many as large as .14 x 1 0 Inches I Many Never Before Released in America I 

FOR the first time in America-a work that records 
every phase of World War II during the first four 

years-in hundreds of astounding photographs! Fathers, 
mothers, · sisters, brothers, sweethearts-all will want the 
thrill of seeing the world's battlefronts on which their 
loved ones fight-of sharing their excitement, horrors, 
and moments of exultation. In these extraordinary vol
umes-in accurate, intimate, revealing pictures-you see 
yoqr fighting men in action . . . from the foxholes of the 
South Pacific to the battlegrounds of Europe . . . making 
their courageous stand with MacArthur on Bataan and 
Corregidor-storming the beaches of the Pacific-blasting 

seemingly more thriiiing, awe-inspiring, horrifying, or astound
in_g than the last! The whole story of the war-the complete soul
stirring drama-passes before you in chronologically arranged pic
tures. Each picture is accompanied by detailed text that con
tributes vital mformation to a dear understanding of the strategic 
moves of the war. In fact, these thousands of words of explan
atory reading constitute an accurate, historical reference of per
manent value. In addition, many clear and interesting maps are 
inc~uded to. help you follow the C?urse of the war at any particular 
penod. Wtth these books, you wtll have not only a first-hand view 
of. this shattering era that the world is going through, but rou 
will possess what may be one of the most sought-after histoncal 
items after the war I 

Over 1000 Pictures- Over 1000 Pages! 
We originally planned to sell this PICTORIAL HISTORY as a 
4-volume set, one volume for each year of the War, and to price 

Zeroes and Messerschmitts 
from the skies-sinking bat
deships-making bloody in
vasion landings on Fortress 
Europe! And everyone who 
has been stirred by the mag
nificent achievements of our 
Allies will want to see in 
actual pictures the heroic de
fense of Stalingrad, the Brit
ish campaign across Africa, 
the Russian's amazing coun
ter-offensives along the en
tire Eastern fronts. 

Be An On-the-Spot Eye-Witness-See 
EVERY WAR AREA IN PICTURES! 

the set at $22.00. Now by com
bining the full contents of these 
4-volumes into 2 giant books and 
making other economies, we are 
able to offer you in spite of today's 
sky-high scarcity prices, this ex
pensive illustrated set, durably 
bound in Novelex, at the bargain 
price of only $2.98 per book plus 
a few cents shipping charges-if 
you decide to keep them after 
FREE TRIAL ! And even this 
low price may be paid in easy in
stallments. (We also have a 
superb De Luxe Edition in real 
Morocco-Grained Artcraft binding 
for only $1 extra per book. Check 
box in coupon if you prefer FREE 
Trial of this editon.) 

Siegfried Line 
Liege 

Paris 
Luxemburg 
Cologne 
Meuse 
Bizerte 
El Alamein 

Berlin 
Trondheim 
Spitzbergen 
Iceland 
Greenland 

Warsaw 
Brest- Lltovllc 
Kiska 
Attu 
Tulagl 
Lae 

Brussels 
Antwerp 
Calais 
Boulogne 
Abbeville 
Sedan 

Casablanca Dutch Harbor Bun a 
Hell Fire Pass Chungking Rabaul 

And hundreds of other battle areas. 

Valiant cameramen died under tire in making this astoundin~"t 
photographic record! .Miraculous shots were made in the heat of 
battle-in every major naval, land and aerial engagement-by 
American, British, Russian, French, Italian, and even German 
cameramen. In all, actually over 1260 extraordinary pictures are 
packed into these two mammoth volumes! 

Each Picture Accompanied by Detailed 
Text of Permanent Historical Value 

THIS PICTORIAL HISTORY OF THE SECOND WORLD 
WAR is unequalled for its scope, authenticity, and power to hold 
you enthralled. You will be startled by photo after photo-each 

See These Books at Home FREE 
No words of ours con adequately describe the wonders that owolt 
you In this PICTORIAL HISTORY OF THE SECOND WORLD WAR now 
coming off the pr4Ju. So we Invite you to see these books- In 
your home-before you buy. Send no money now unless you wish 
to-lust mall the coupon attached. We will mall the 2-volume set 
to you for free exdminatlon. At the end of 7 days, you may retum 
them without further obligation or pay for them on the easy terms 
explained in the coupon. 

Wm. H. Wise & Co., Inc., 50 W.47th St., New York 19, N.Y. 

ACT AT ONCE BEFORE OUR SUPPLYc~~nP,~~~d1 



FOit ~IILDXESS ... l•Oit BETTfi~R 'fASTE 
Am/ as sure as 11i{:{hl follou·s rlay . .• Ch('!'-.tedield's 

definild) JlildtT Bettt~ • · Ta:-.h' j., th<· l't'~nll of their •• • 

IUG IIT CO\IBI \ \TIO~ 
~'ORIJYS BEST TOB \CCOS 

l\fakc these 5 K<'y-word:. &lw J~('Y lo your Smoking 
Plt·a~ut·<>, n ~ tlwy are for millions c\cry"hcrc. 

Cop)right 19;~ . Ltv<.UT .X Mua> TusAcco Co. 


