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“IT WAS LIGHT IN A WILDERNESS 
& “Il was stuck. A wife and three kiddies—and the same old pay envelope. 

couldn't see a thing ahead except the same old grind. Then one day | read 

I. C. S. ad. The coupon fascinated me. A new idea struck home—it was light i 

a wilderness of darkness to me! Today, because | mailed that coupon two yea 

ago, | am a trained man— making a trained man's pay!" 

Nearly fifty years ago, the International Correspondence Schools were established to pro 

vide sound educational facilities to men unable to attend resident schools. Over five millio 

dollars have been spent in preparing textbooks and keeping them up-to-date. Today, you'l 

find |. C. S. graduates holding leading positions in every field of business and industry 

12 INTERESTING FACTS ABOUT THE WORLD'S LARGEST EDUCATIONAL SYSTEM 

First student enrolled 

October 16, 1891 

TOTAL ENROLMENTS 

December 31, |89! 

December 3!, 1895 10 

December 31, 1900 25! 

December 31, 1920 2,27) 

December 31, 1937 4,332 

20,000 pieces of mail leave 

1.C.S. daily. 

Average daily postage b 

outgoing mail, $500. 

More than $5,000,000 has been 

and im- expended in preparing 

proving |. C.S, textbooks. 

More than 60,000,000 pages of lishments 

printed study text are issued to stu- with the 

dents each year 

More than 500 colleges, universi- 

ties and other resident schools have 

purchased and are Lc. 

textbooks 

287 railroad companies and 2550 

commercial and industrial estab- 

using 

Colifornia. My 1. C.S. train 
ing, plus experience, quali 
fied me to plan larger build 

ing projects. The interior de 
sign of some of the larger 
rooms of the remode'ed S. $ 

City of Honolulu was 

one of these 

J. Raymond Wyatt 

Los Angeles, Calif 
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C. $. home study and 

promotion go hand in hand. My 

own case proves it. | am in the 

testing laboratory of the biggest 

oil company in the U. S. I thank 

you for the help you've given me 

James Robert H 

P Houston 

BOX 2323-S, SCRANTON, PENNA. 
* Without cost or obligation, please send me a copy o r booklet, “Who Wins and * 

Why,” and full particulars about the subject before which I have marked X: 
TECHNICAL AND INDUSTRIAL SUBJECTS 
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This Magazine 

GUARANTEED! 

WE WILL refund your money 
DOUBLE if you are not satisfied 
with this magazine. 20c refund on 
a 10c purchase! 

THAT IS our proposition to you. There 
are no hidden tricks in this offer. It is 
honest and above board, made in good 
faith because the publisher firmly believes 
MECHANIX ILLUSTRATED is the 
most interesting, entertaining and informa- 

tive 10c magazine of its kind on the news- 
stands. 

THE PURPOSE of this money-back guaran- 
tee is to get new readers, to call attention 

forcibly to the magazine as the only 

mechanical magazine confident enough in 

the quality of the material between its 

covers to make such a sensational offer. 

ALL WE ask in making this offer is that you 

give us a “fair shake.” In other words, 
read the magazine thoroughly. Read every 

story and item in the magazine. then ask 

yourself this question: “Have I received 
the value of the purchase price of this 
magazvine m reading entertainment and 

useful information?” 

IF THE answer is “YES” then we are thank 
ful that we have pleased you and know 

that we have you as a steady reader. 

IF, AFTER reading this magazine, you do 
not feel you have received entertainment 
value equivalent to the purchase price, we 

will refund DOUBLE that purchase price. 
If you feel entitled to a refund the fol 
lowirg conditions must be observed: 

1. SEND THE front cover of this magazine 
by first class mail to Department “R,” 
MECHANIX ILLUSTRATED, 22 West 
Putnam Ave., Greenwich, Conn. 

2. BE SURE to enclose your name and ad- 
dress if applying for the refund Write a 

short letter to the editors of this magazine 

telling them why you do not think the 

magazine worth the 10c purchase price. 

3. THIS OFFER closes May 1, 1939 Continued n page 6 
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PATENT YOUR IDEAS 
SEND FOR FREE BOOK => 

HOW TO OBTAIN A PATENT 
Written by a Former Member of the Examin- 
ing Corps (1922-24) of the U. S. Patent Office. 
if you want to profit by your idea. you should 
take steps to apply for a U. S. Patent at 
once. Your first step is to get this Free Book. This 
interesting illustrated book contains valuable information 
you should have. It tells you fully how te obtain a patent 
on your idea in the quickest way. With this Free Book you 
will also receive @ ‘Record of Invention’’ form on which you 
can easily record your idea. Personal and Confidential 
Service: Your ease will be personally handied only by a 
Registered Patent Attorney who is also a Former Member of 
the Examining Corps of the U. S. Patent Office. All com- 
munications confidential, 

MAIL COUPON TODAY for FREE PATENT BOOK and RECORD OF INVENTION Form 

CARL MILLER 
REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U.S. PATENT OFFICE 

' colworth Bidg.. 35th Fioer, Dept. 598, New York oa 4 
g MILLER BUILDING. Dept. 598, WASHINGTON, 26, 8 

Please send me your Free Book, *‘How to Obtain a Patent,’ ‘ond ' 
8 your ‘Record of invention” form ' 
' 

8 NAMI ' 
‘ ; 

’ ' 
g ADDRESS ' 

' ' 
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‘INVENTION & FINANCE MAGAZINE 
80-H Wall Street, New York, N. Y. 

Inventions Wanted 
Patented or Paened 
We have been successfully selling r patented 
end npatented 19 Wr for | r Soe us 

CHARTERED INsTiTUTE of AMERICAN INVENTORS 
Dept. 5. Bar Washington, DO. Cc. 

fy a mal service 
ires trictest con- 

n all your 
E pater blems. Send 

PERSONAL SERVICE me 6 med a én 
ing, or sketch and « lescripti n of your invention, and $5.00 
I will make a search and report prom apt! y as to its patent 
ability and send you a copy of my 7 aze booklet. Or 

you prefer to read my booklet first, write today for FREE 

copy. Re red Patent Attorney 

L. F. Randolph, 761 Victor Building, Washington, D. C. 
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INVENT ON 

A Simple Recipe for 41 Years in the Business of 
inventive Success Helping Inventors 

OBAB I ¥ tl simplest recipe for inventive an , . 

Ps 1 \ 1 ) t S ; 1yY tic , The worl 1 needs, can use, and ill pay tor practical, 
1 be t “Fi ical l ss i 4 ac il, usetu 

, , p os alate useful inventions. Manufacturers are on the alert 
invention; second, a good strong atent; third, a ' 

I I narket. Tl : is all tl ‘ for new art : r improvements that will help 
iver or market. he inventor needs al nree to 1 1 

; , * : ose nagbeigiaee them increase sales. Maybe you have one. Maybe 
9 ny Lacki iny } s likely to get tae r Aesz oat Teshn eee ts Gaskaiee 

' omiie Warten 1 ott ion ese books will help you in deciding that. 
: ; es From that standpoint alone, they are valuable. 

"1 ' a 3 yr t | , ‘ For more tha 41 vears, it has been our business to 
ventive inclined ive found t wo books showt 4 
] helnful \ y ome Ls fs e oh. eip inventors We answer your questions and sup- 

so 1 \< ( part | nly mnie information hy sett P tent 9 . | — 

ve mafaat | unt —_ " 2m invention piy com] ( rmat 1 adou atent procedure, 

tell : "Ri \VI . "s : trong patent We tell costs, steps to t ike, kind of sketch or m« del needed, 

Cli i ‘ J > > ~ ‘ ' ‘ ; . 

, ede ll et \ and much mot Our staff is made up of experienced 
H in I go about g a buye We tell - ~~ I 

: Registered Patent Attorneys, Draftsmen, Searchers. 
Fees are reasonable—deferred payments arranged. 

- Many Questions Answered Whether your idea is large or small, finished or 

But there’s much more. For « xampl : just how an still in a rough stage, you should have the facts 

Application for a Patent is made; how an inventot both about Patenting and Selling. The information 

can safeguard himself with dated sketches as he which we give you—based on long experience with 

goes along; h the pertinent Patent Office records thousands of inventors—is yours for the asking. 
‘ c ked to i tors may have No need to delay These two books of facts may 

done along the sa . some successful in save you time, trouble, money, even later disap- 

ventors have secured fina il backing ; simple ways pointment. Return the coupon—or w rite us a con- 

to contact manufacturers ; and mat ther points. fidential letter—today 

. 
115 Mechanical Movements 

Shown 
In our book “Patent Protection” you will find 
illustrated 115 different mechanical movements. 
Maybe you'll find just what you need to work out 
some of your own ideas. Many other interesting 
pictures are s vn in this book. Both books and an 

“Evidence of Invention” form sent to you FREE 
the same day we hear from you. 

- VICTOR J. C 

VANS & UO. 
REGISTERED PATENT ATTORNEYS 

MAIN OFFICE: 102-E. VICTOR BUILDING 
WASHINGTON, D. C. 

Pittsburgh Office: 514-B, Empire Building 

Send me FREE f your books, “Patent Protection” 

These 2 books tell you iain 
how to go about it.- Him 

Both Sent FREE > iam 
NI 
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Is This You? 

1. “‘My name is Stark. I’m never late 
mornings. I get back promptly from 
lunch—often work overtime cheerfully. 
i carefully do every single job they give 
me and in six years I have done each 
job so many times that I’m letter-per- 
fect! Only one little raise so far, but 
some day I ought to get a good one. 
I’m probably the steadiest, most loyal 
employee in the whole office. One of 
these days the boss will realize that I’m 
the best man who ever worked on this 
job. Then I'll show these other fellows 
a thing or two!” 

ON’T you recognize both these men in 
your office? One is a slow plodder— 

the other an energetic go-getter. Stark 
thinks of himself—Baker, of his company. 

Stark runs along comfortably in a rut— 
hopes for a big raise. Baker pulls himself 
out of ruts—gefs a big raise. And goes 
right on training for another one! 

It’s men like Baker who turn to LaSalle 
business training because of what it gels 
them! And they know it gets them plenty 
because the proof is plain to read in the 
grateful letters—and the successful lives 
—of thousands of LaSalle graduates. 
You too can join the ranks of the 

“comers” like Baker if you'll “train on the 

LASALLE EXTENSION UNIVERSITY, A Correspondence Institution 
Dept. 5493-R, 

I am ambitious like Baker. Ts 
end me your free booklet on the field I have 

(FD Executive [) Law: LL.B. Degree 
Management Lj Accounting 

CHICAGO 

checked below: 

Ps thither — 

ited niente 

LaSalle EXTENSION 

WHICH OF THESE MEN 

YOU? 
OR = IsThis You? \= 

how I can prepare for larger success 

(C) Salesmanship 
[|] Traffic Management 

\ 
‘al 

IS 

2. ““My name is Baker. I’ve only been 
here a year, but the jobs they give men 
like Stark and me are too easy. In three 
months I saw I could never get far 
ahead on routine work like this. So I 
began to look for ways to increase and 
improve the work in my department. 
I’m taking home-study training that’s 
helping me a lot. My boss heard about 
it and complimented me. Next month 
I’m going to be made Assistant Depart- 
ment Head at 40% more money. After 
that—well, we'll see. But you can bet 
I’m still studying!” 

job you’ve got—to get the job ahead!” 
It all depends on you—the height of your 
ambition and your readiness to investigate, 
then study systematically and seriously. 

The LaSalle Success Road is cleared and 
ready for earnest adults—has been trav- 
eled for thirty years. Its first sign-post has 
always been a man’s name on a coupon 
like the one below. 

It costs absolutely nothing to send such 
a coupon. But sending it may mean the 
turning-point in your whole life. Mail it! 
At least find out about LaSalle’s road to 
better jobs—more money—success! 
There’s no time like NOW! 

f 

—and 

- +. 

A 

i 

- = 

[Act @enTand 

Ta 
da 

\ 

UNIVERSITY 
A CORRESPONDENCE INSTITUTION 



This 8-foot model of the famous China Clipper flying boat 
was constructed by Robert D. Hawkins, of Ashley, Ind. The 
photo of the uncovered structure provides some idea of the 
craftsmanship involved About 1200 pieces of balsa were 

used in assembling the intricate wing structure 

CAREFUL study of the photographs above 

will, Iam sure, convince you that this month’s 

first prize Workbench award of $5 was well 

earned by Robert D. Hawkins, of Ashley, Ind., 

who built the China Clipper model airplane 

shown in the photos. The 

of about 1,200 pieces of balsa wood and the 

built-up hull clearly 
amount of skill and patience was required to 

construct it. The wingspan of the model is eight 

feet. Without exaggerating, Bob, I personally 

rate the model as one of the best examples of 

model airplane craftsmanship I have ever seen. 

In addition to 
also entitled to a rating as one of MI’s most pro- 

wing alone consists 

indicates that an equal 

inning the cash award, Bob is 

lific craftsman-readers inasmuch as he sent along 

some photos showing several other projects he 

completed, such as a trailer, two gas model air- 

planes, and a camera tripod. I'm sorry I couldn't 

publish photos of all your projects, Bob, but I 
certainly was glad to look them over. 

10 

ds a first prize of $5 
1 lee r + ht alli other photos and ictiers used, 

With the approach of spring, it is 
natural that the thousands of MI 
boating fans throughout the country 

are getting active again and several 

swell photographs of home - built 
boats have already been received 

Winning an award of $3, J. H. 

Clay, of Atlanta, Ga., sent in the 

photo shown below. The boat is 
a “SCRAM,” which he built from 
plans that appeared in the MI book— 

How To Buitp 20 Boats. Power is 

provided by a converted V-8 auto- 
mobile engine of 85 horsepower and 

Clay claims the craft can speed along 

at 40 m.p.h. Certainly is a profes- 

sional looking job, Clay. Your crafts- 

manship is excellent. 

*** 

So many requests for information 
concerning home-built airplanes have 

been received by the Workbench 

that I feel it is timely to once again 

tell our air-minded. readers that we 

no longer publish new plans for 

home-built aircraft, although copies 

of our 1931-32 Flying Manuals con- 

taining plans for planes powered by 

converted auto engines are still available at 50c 

per copy. If you are interested in home-built 

aircraft, I suggest you write to the Private 

Flyers Association of Eugene, Oregon. 

**+* 

A “walk away” for a $3 prize was the photo 

sent in by Fremont Wood, of Ashtabula, Ohio, 
[Continued on page 12] 

Rivaling a professionally constructed boat in appearance, this 
SCRAM was built from MI plans by J. H. Clay. A con- 
verted V-8 automobile engine of 85-horsepower enables it 

to travel at speeds up to 40 m.p.h. 
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INVENTORS 
INFORMATION ON HOW TO OBTAIN 

PATENT AND MARKET INVENTIONS 
If you have invented something, if you're interested in inventing some- 
thing, you need this nev hag page book that gives the entire Story of 
Patents. It tells you for the t time about new phases of invention, 

how the patent laws protect you, how to market 

FREE 
COPY 

how others succeeded, 

your invention, where to obtain finances, how to torm a 

company, partnership, or ari e for royalties from your . 

invention’s sale. 

PRACTICAL BENEFITS —lCcE—E 
You will find 6 complet inventior The importance of 

rated th ple inventions c k action in applying for patent 

that have icceeded 1 er is stressed—-facts revealing danger 

ent fields of industry Over 100 lelay are emphasize 

illustrat are in this beck. ¥ If you expect to uate preits 

ill read the stories of ten (ill from your invention you 
trat ) Ameri st f 1 ect it with I S. Patent 

inv \ ! é if e you find tl all 

| le " t e ar lat ! been 

market « af | ‘ e it « | 

inve th 
t f ! l c If have 

I cl s » | 

t he e of a patent in |} invent et the on 

} itent ‘1 ONCE! j 

WHAT A PATENT DOES FOR you | 
| 

Without a U.S Patent, you ¢ We have secured patents for 

not expect to reap the ts that inventor located in every 

your invention may make vie State the Unio The prac- 

Send at once for this boob After tice f our o ization is 

you get that, you'll k v¥ exactly r fined entirely to Patents, ‘ PACES 

what to to protect elt Prac h and = Copyrights. 
Anvthing 1 write r send us We have had ye of experi- Segtiian yon waite wo.ce vend te =| We lave bal pes of ease , Over 100 
All letters and drawit e kept you place your patentable in | J 

i str steel fireproof files, vent I our hands we are — — IL t ft 

i haaae he henna © ; ustvations 
authorized me bers of oul tafi to sec e protection tor you. — 

Our tee e reason- _ 

Sete’ CLARENCE A. OBRIEN 
and HYMAN BERMAN 

ment. 

a s 
' om 29.48 , P 
s 317-T Adams Building, Washington, D. C. ; 

Regis! tered Patent Attorneys Before U. S. Patent Office + 
i» Ric Free Page Book, ‘Patent Guide g 

I repared “‘ecord of Invention” g 

This 1 48-page book o : ibso- ' ; 
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KNOW 

YOUR 

CAR 7 

See it! 
Every operator and mechanic needs 
AUDELS NEW AUTO GUIDE. This book saves time, money and 
worry. Highly endorsed. It presents the whole subject of auto me- 
chanics: 1—Basic principles, 2 ymstruction, 3—Operation, 4— 
Service, 5— Repair. Easily underst« sod Over 1500 pages—1540 illus- 
trations showing inside views of modern cars, trucks and buses 
With instructions for all service jobs. Diesel Engines fully treated, 

$s fully illustrated. To Get Tht Assistance for Yourself Simply 
Fill In and Mait Coupon Tod. 

COMPLETE PAY. ‘ONLY $1. A MONTH < 
—_— eS 

THEO. A AUDEL & co., 49 west 23rd ; STREET, NEW YORK 
Please send me postpaid AUDELS NEW AUTOMOBILE GU IDE (84 for free ex- 
amination. If | decide to keep it, i wills i isiw j 

ly antil purchase price of $4 is ‘paid. Ow \erwise, lwill ) peture it te you — y. 

s:thenrem onth- 

Occupation - - - - 

Reference - - - - - - = MMS 

PLASTEX INDUSTRIES 
1085 Washington Ave., New York, N. ¥ 

WHY RENT A BOAT? MAKE YOUR OWN 
Even a child can build at least one of the many boats that are 
Gescribed in the big new seep book How To Build 20 
Boats 1938 Edition Se copy, now 

FAWCETT "PUBLICATIONS Inc 
Fawcett Bidg Greenwich, Conn 

ARREST HIM, OFFICER! 
I'LL HAVE COMPLETE FACTS ON THE OTHER 

FELLOW TONIGHT! 

Secr Ser Operator No 8 on 
FOLLOW HIM ¢t 

Write NOW for 

FREE “wen 
No. 36 Made to His Chief! 

\ REGULAR. MONTHL} 

REWARD MONEY, Gr 
l HI AbD 4 f 

‘Ww for I Ret Finger I 

Literature will ‘be sent aie to persons stating their age. 

INSTITUTE OF APPLIED SCIENCE 
1920 Sunnyside Ave., Dept. 2355, Chicago, I. 
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Editor’ s Workbench Chips 
[Continued from page 10] 

i 

Built by Albert Lindval for his seven-year-old son, this 
midget motorcycle stands only 24 inches high. Powered by 
a motor of only 1'» horgepowes, it can speed along the road 

at 30 miles per hour. What a lucky boy! 

showing the midget motoreycie constructed by 

his friend Albert Lindval. The motorcycle stands 

24 inches high, weighs 125 pounds and all parts 
are hand-made. Powered by a 1!2-horsepower 

motor, it attains a SP* ed of 30 m.p.h., and travels 
125 miles on a singJe gallon of gasoline. I'll bet 
that Mr. Lindvai’s 7-year-old son, who is shown 

riding the motorcycle, is the most envied boy in 

the neighborhood, Fremont. Am I right? 

*** 

Another winner of a $3 award is Wayne Buck- 
ley, of Hickman, Ky., who sent in a photo of the 

boat he constructed from the “BUZZER” plans 
that appeared in MI’s book—How To Burp 20 
Boats. Powered by a 32 horsepower outboard 

motor equipped with an electric starter, the 

Pamalu, as Wayne named his boat, carries five 

persons comfortably and steps along at a speed 

of about 15 m.p.h. despite the heavy load. As 

you can see from the photo, the outboard engine 

is hocked up to an automobile type steering 
wheel, adding to the craft’s appearance and 

enabling it to be piloted from the front seat. 

Nice work, Wayne, I wish I was on hand to 

snitch a ride 

[Conti nued on page 14] 

Boating enthusiasts will admire the trim lines of this outboard 
runabout, which was built by Wayne Buckley. Powered by a 
32-horsepower outboard engine, it carries 5 passengers at 

a speed of 15 miles per hour. 
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TRAIN FOR 

ELECTRICITY 
uj Juition 

AFTER G 
want To © 

Here 

equip them ith the sight Stndes eaten 
r er no extra cos Our practica : ranches you : 

—_ - ti : gio : shop methods make it easier *“‘Learn By Doing.” 
to lift tl e low ranks of un skill to learn -First the instruc- * Coyne has 
workers y offere . tors tell you how a thing should first class in- 

The ere at fascina f id a “EL EC wate: iry offers be d ne then they show you a oon ae 

areal f >to many men 5 nen who are willing to how it should be d then you do the s —~ chines 
prepare fe ra pines in it! uis gi ul lust actual work yourself, » start wit 

rLL FINANCE YOUR TRAINING 
mu can get this training first—then pay for it our students after graduation. Fill in, clip 

+H easy monthly payme nts, starting 60 days on, mail today for 1" start toward 
after ir 12 weeks tra ver - a brighter 
you have 12 months to « lete y future. FOR C 

if you need part time work | to hel Alop 
penses while training in my ps, my 

department will give you their assistar 

get it. Then after graduation this department will 
gi you valuable lifetime employment service. 

Send the coupon today for ali details. When ws 
I get it I'll send you my big free book c ntair ng S Seeeneenneeeoeeeseee é 
dozens of pictures of students at work in my shoy ' 
I'll also tell you about my *“Pay — Gradua t He C, LEWIS, President, 
tion’’ Plan, « xtra 4 weeks Radio C and how § COYNE ELECTRICAL SCHOOL, 

many earn’ while learning and how we help : 500 S. Paulina Street, Dept. 59-53, Chicago, Il. 
. Dear Sir: Please send me free your big catalog and full particu 

H.C, LEWIS, President 8 jars of your presen , also your “P Tuition-After Gradua. 
6 tion” Plan and also your extra 4 weeks Radio Course 
' 

- NEw wrdinobscsiunutwccswabsdeuuindneebeaseceeeael 
' 

ELECTRICAL SCHOOL MMIII, -cntadacccowendsenarnoedemeandwcaseeeaeee 
; ; ' 

500 S. Paulina St., Dept. 59-53, Chicago : CITY STATE......... 

an 

at my school in Chicago, the world’s 
Electrical Center, you « 

i Air Conditioning at 

anget 12 weeks 
Have you ever dreamed of Shop Training in ELECTRICITY and 

I wnasteady, good an extra 4 weeks Course in Radio that 
pay ‘Job? pave ee Sees can help give you your start towards a 

igthe work you better ie b 
r y + Like in ai b that holds You ll be trained on actual equip- 
promise ofarealfutureinthe ment ar nd t and b of our 
years ud? method of traini: 1 don’ t need pre- 

W we all know that you vious experie nce or a lot of education. 
< t get the good things in 4 r su ssful graduates never 
life by just dreaming about | G ammar Scl 
then ndreds of fellows are } 1 rk « nera- 
tod Iding down ul you do house 
mig wiring, wind armatures ane 

wit do actual work in many other 
brig branches of electricity and 

They right now I'm including val- 
the uable instructior Diesel, 
ca > peter the foveniahe be Electric Refriger ration HOUSE WIRING 

only one of the many 

and they have 
the equipme 
to show you 
these things 

you advance. * 
Ben Rickman, S. Car. 
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in ELECTRICITY —AVIATION 

TRAN SPORTATION— BUILDING 

AUTOMOTIVE— MACHINERY 

AIR CONDITIONING 

or Other Favorite Work 

It’s easier to get a better job with 
Bigger Pay through Drafting. Every 
industry needs Draftsmen. The 
Draftsman comes FIRST in every 
line. There is a Big Opportunity for 
you in your favorite field. 

START NOW—BE PREPARED 
Be ready for Better Positions soon. Let me 
train you quickly by my long established 

“EASY WORK” method. No experience 
needed. Training given until in position, 

All Working Tools Furnished 
You get complete Professional Draftsman’s 
Tools and Drawing Table—sent without 
extra charge at once. Mail coupon for Free 
Book about my EFFECTIVE PAY RAISING 

PLAN. Write TODAY! 

ee . 

ENGINEER DOBE, Div.4735, Libertyville, Ill. : 
Send me your Free Book, “SUCCESSFUL DRAFTSMAN- § 

} la } r graduate to g is 

ns as D H 
- 

NAMI AGI H 
+ 

Al H 
. 

row’ STATI H 
sence ee 

MICHIGAN TRADE SCHOOL 
3763 Woodward Ave Detroit, Mich. 

HANDY MAN'S HOME MANUAL" 
of 144-page book that s 4 be 

s of ‘ Contains hun kinks hort-cuts, « 
save t € y ff home wner Onty 50 cents a 

¥ wsstand ,0Stpaid from 
FAWCETT PUBLICATIONS, Inc 

Fawcett 8 me Greenwich, Conn 

7 r < 4 

Curtiss-Wright Technical Institute, Glendole (Los Angeles) California 

NEW BENJAMIN AIR PISTOLS — 

WITH MULTIPLE LEVER 

HAND PUMP FOR TARGET- 

SMALL GAME-CAMPING-ETC- 
Guaranteed -Accurate - Practical-Eco- 

Five-Halr Trigger-Satety Lock-Hand mp. Single Shot 
cal. 177 of with rifled barre! $8.50: BH &- Shot $10.0 

ine of Benjamin Genuine Compressed Air Rifles for HH ar a r ’ 
. . ren alert or factory, Ask for complete specifications and Free 

° denJamin AIR RIFLE CO., 830 Marion St., St. Lowis, Mo., U, A. 

Editor’s Workbench Chips 
[Continued from page 12] 

Robert Smith sent in this photo of the midget racer he con- 
structed. Cowling was removed to show the arrangement of 
the engine and the leather belt drive hooked to the rear axle. 

An award of $3 was sent to Robert Smith, of 
Binghampton, N. Y., for the photo he sent in 
showing the midget racer he constructed. He 

thoughtfully removed the body cowling before 

taking the photo so that MI readers could see 

how the engine is hooked up to the rear wheels 

by means of a leather belt which is fitted with 

a tightener lever that serves as a clutch. Bob 

claims a speed of 30 m.p.h. and mileage of 70 
per gasoline. Nice work! miles gallon of 

Using an old washing machine motor, old bed 

rails and odds and ends from a scrap pile, J. R 

Shawn, of McAllen, Texas, constructed a powered 

scooter, which is shown below. It’s a swell job, 

Shawn, and I’m awarding you a $3 prize. (By 

the way—who is the charming young lady 

demonstrating the scooter? Maybe you should 

have built a two-seater) 

; med on page 16] ont 
i 

sea 

An old washing machine engine, bed rails and odds and ends 

from a scrap heap enabled J. R. Shawn to build this excellent 

powered scooter, shown being demonstrated by a charming 

young lady, (How about a two-seater, Shawn?) 
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HOW GOOD-LOOKING 
ARE You ON SKINNY? HERE'S HOW 

THOUSANDS GAIN A NATURALLY 

THE BE ACH ? ATTRACTIVE w- 

PEOPLE OFTEN GAIN 
10 To 25 LBS., NEW PEP 

- QUICK 
ERF’Sthe best news ever told for thou- 

inds of skinny, tired, washed-out men 
and women who are almost ashamed to be 
seen in a bathing suit—people who can 
hardly eat, sleep or work—people who are 
so weak and weedy-looking, so nervous 
and cranky they’ ve almost lost all friends. 

vy they can easily gain naturally at- 
tractive pounds, new pep and popularity 
often in just a few weeks—by taking these 
pleasant little Lronized Yeast tablets. 

And it’s easy to understand. Scientists 
have discovered that hosts of people are 
thin, rundown and nervous simply because 
t ,r don’t get enough Vitamin B and iron 
from their daily food. Without these vital 

ibstances you may lack appetite and not 
et the most body-building good out of 

what you eat. 
Tut now rou can get these exact missing sub 

tar in t easy-to-take little Ironized Yeast 
in a short 

ast hing gained 10 
f nat ¥ goo ki flesh in just a 
rt f r al lerTvousne seem 

n away. They’re full of pep, look like 
nd ape more popular and happy in 

he 

n 

Make this money-back test 
set I ed Yeast tablets from your druggist today. Tf 

first 7 y lon’t eat better and FEEL 
r t h and pep f you're 

will give you nor- 
f the price 

led. 

east, 4 
ften offered 

r the sa re to look 
; “IY” stamped on each 

Special offer! 
usands building up their health right 

ff rchase a package 

t out the seal 
ping of this 

g new book 
Body.” Re- 
r y re 

l (ra 

TUNE IN ON THE GOOD WILL HOUR, 
day Evening. Your b per t i per ; 



TIME-SECONDS- DISTANCE -SPEEp , 

Vhw eu’ Impro
ved 

PIERCE CHRONOGRAPH 
‘ p aaeen one © amazing watch to appreci- 

ps te = eitcan be in your daily work 
an d hobbies. Er neers, mechanics, aviators, 
spe rtsmen, tac ™ tkers, photographic 

se c new improved 

bas ore of P IERC *E « "HRC INOGRAPH 

Three Extra Features at No Extra Cost! 

1. ACCURATE, RELIABLE, TIME- 
PIECE 

2. A STO?-WATCH which checks 
off the time in fifths of seconds. 
Invaluable in photographic, electri- 
cal and similar wor 

3. A TACHOMETER which gives 
correct speed of any traveling object. 
For telling ground and flying speed, 

as asimple converter and calculator. 

4. A TELEMETER which tells how 
far away you are from any simultane- 

ous source of light and soun 

If you have not as yet seen the Pierce 
Chronograph, do so today. Your jeweler, 
sporting goods, photographic or 
department store will be glad to show 
you this “4-in-1"" watch. If he cannot sup- 
ply you, order direct. Use coupon below! 

tce Watch Company — Dep't. E 
2 West 48th Sereet. New Y tk, N.Y 

gmt g $19.75 $34.75 (for 17) yellow 
i filled) for which send Pierce Chrono- 

graph as des tibed. Send descripuve circular 

NAME 

ADDRESS — 

city STATE 

I 
son Colteas » Ne Swedish Massege 
10 E. Adam + Dept. 558, Chicago 
sor to National College of Massage 

HAVE YOU SOME SPARE ROOM 
you a pr ‘ r " Novelt Ash- 

tray I \ t t i ars 
star N x ns 

“ I f to 

Dp AT ONG al 

METAL CAST PRODUCTS CO. Dept. 2 
1696 Bosten Road 

' 0 

DEAL DIRECT . Fac. | y 
= TORY PRICES Many j 
_—— ' . ac. | 
—_ I 4 sir | 

Ade j 

acocur - that ¢ fies? 

Rar FREE 
! »AY . i 
enent cient 

GOLDENTONE RADIO CO. 

DEPT. 121, DEARBORN, MICHIGAN 
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Editor’ s Workbench Chips 
~ [Continued from page 14] 

A $3 prize was awarded to Fay H. West, of 
Baltimore, Md., for the — of his home-built 

photo printer. He used plans which appeared in 
the October, 1938 issue of MI and materials cost 

him about $3.85. Like many other photo fans, 

Fay says he thinks MI has the best photography 
department printed by any magazine. Thanks 

for the kind words, Fay. 

s+? 

Speaking of 

photography, be 

sure you get a 

copy of MI’s 
latest book 

Goop Pxotoc- 

raPHY No. 2, 

which is now on 

sale at your 

localnews stand 

or can be pur- 

chased from 

ur Greenwich, 

Conn., office for 

50c per copy 

You really can- 
not afford to Fay H. West built this photo printer 

from MI plans at a cost of only $3.85. 
He enthusiastically reports that it pro- 

vides excellent results. 

miss this book, 

for its 144 pages 

are crammed 

full of the latest ideas in the photographic field— 

articles on how to make better pictures, dark- 

room processing, how-to-build subjects, kinks, 
ete. In addition you will find complete informa- 

about the big photo contest in which $500 in cash 

prizes will be awarded. Get your copy today! 

Another boating fan who won a $3 prize is 
J. M. Whittle, of Birmingham, Ala., who sent 

in the “action” photo shown below. Another 
“SCRAM,” the boat was built by Whittle and 
R. O. Binford, a friend. Powered by a converted 

auto engine, the craft splits the waves at speeds 

up to 30 m.p.h., which is plenty fast on the water 
Good work, fellows 

[Continued on page 18] 

Shown zipping over the waves at a speed of about 30 m.p.h., 
this SCRAM boat was built by J. M. Whittle and R. O. 

Binford. A converted auto engine provides power. 
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On His Record— 

Which a 1 Would YOU Hire? 
——= Le 

ELECTRix AL ENGINEER 
E \ 

You Are Hired on YOUR Record— 

Employers Want to Know, Are YOU Prepared for Promotion 

Your own ability to hold the better jobs depends en- 
tirely on the preparation you have made to accept the 
opportunities offered every month in the year in 
the active fields of today such as Air Conditioning, 

Diesel Engineering, Drafting and Design, etc. Men in 

these fields and others with preparation as accountants 
and in merchandising are being advanced into such 
openings as department heads, managers, foremen, 
superintendents, travelling auditors, etc. 

Your opportunity today simply means being ready 
for the good jobs looking for good men—your chance 
for a worthwhile position depends on whether or not 
you will prepare to meet the demands of employers 
all over the country who are offering the big jobs to 
men who can handle them! 

Without training a man is no more valuable at 40 
than at 30, is old at 50. But the doctor at 40 or 50 isa 

better doctor than he was at 30—and it’s the same with 

men trained in other fields—executives, draftsmen, 
engineers, merchants, architects are young at 40, at 
50—and still have many good pay years ahead. Promo- 
tion, increased pay, reward properly prepared men! 

American School, an educational institution incor- 

porated “‘not for profit,” has used for over 40 years a 
direct and practical method for preparing men to handle 
the bigger jobs in business and industry. 

American School graduates ho!d important positions 
as engineers, accountants, experts, draftsmen, managers, 

etc., or successfully operate their own business. Thou- 
sands of our High School graduates have entered col- 
leges, universities, normal schools, etc., have attained 

success in business or industry. 

Find out how American School can help YOU, the 
difference it may make in your entire future success 

and happiness! Mail coupon today for free Bulletin 
and early lesson in field of your choice. No obligation 
on your part. 

American School, Dept. G528, Drexel Ave. at 58th St., Chicago 

checked t ne work 
a copy of your 

Air Conditioning 
Architecture 

Electrical Engineering 
Diese! Engineering 

0D Automotive Engineering Drafting and Designing 
OC Automobile Repairing © Electric Refrigeration 
0 Bookkeeping and 0 Heating, Ventilating, 

Cost Accounting Piumbing 
© Business Management © Professional! Accounting 
OC) Civil Engineering incl A. Coaching 
0 Aviation D High School 

© Highway Engineering D Contracting, Building 

Cut Along This Line 

American Scheel, » Sage. G528, Drexel Ave. at 58th St., Chleage 
would like a good job. Please send 1 h 

a sn early lesson in the field I have sek 
ut expense or obli- 

0 law 
© Liberal Arts (College) 
0 Mechanical Engineering 
0 Merchandising 
r 

f 
Private Secretary American School 
Radio and Television 
Salesmanship 
Shop Practice 
Shop Management 
Steam Engineering 

Age OesREIR. < ccccccccccccessceste 



Stop wasting Gas!—trim dollarsoff gas bi 
Ser mere poree —quicker pickup—faster ac 
eration! AUTO OWNERS everywhere pr 
VACU-MATIC! Proven 60 efficient, it is guaran- 
teed to satisfy, or the trial costs you nothing 

Automatic Supercharge Principle 
Vacu-matic is entirely diferent! It ope rates on 
the supercharge principle by automatica add- 
inga charge of extraoxygen drawn free frx Ay 
outer air into the hear tof the gas mixt ure. It is 
= wyon Ly — ande wt J ~ stor to“ “breath eat 

AGENTS 22. 47 
NTRODUCING. Pane 8 a splendid opportun Cours r ung-ua! sal 

ee oa ts tractor owner eprospec et. Send name an i 
ow sev enebinn oiler and haw you can get yours Free 

The Vacu-matic Co., 7617+ 449 W. State Street, Wauwatosa, Wis. 

Home Study 
EARN A DEGREE AT HOME 
From A Chartered Institution of Higher Learni 

Employers Now Demand College Gradu sates With mont 

fused intoes «eur 

as 
F H ‘ 
Ge t - 
A A : 

_ A . RK 

‘ ' i 
McKiniey-Roosevelt Graduate College, 4235 Clarendon Ave., Chicago 

Py ise A profession offering unlimited opportunities 
ee « . , 

t I V 

start I 
day 

McCARRIE SCHOOL OF MECHANICAL DENTISTRY 

207 N. Broad st Dept. 903 Philadelphia, Pa 

WANT A JOB? 
LEARN DIESEL—AUTO MECHANICS 

QUICKLY 
Why worry with a low-pay job? Diesel and Auto Mechanics offer you 
real opportunity te earn more. Learn easily, quickly. Write either 

school for low tuition rates. information free! Dept. 11-5. 

McSWEENY TRADE SCHOOLS, revel "ine. 

ie 
NOW: = RADIO 

= . Beaul)rut = opting <c— 10 

, ae feat ’ rad r 

; . t NO CRYSTALS to a wo UP 
| - KEEP 

; b =~ 

\ TIRELY NEW PATENTED DESIGN 

ONE YEAR GUARANTEE! 

TAKES ONLY A SECOND TO CON 
NECT—NO ELECTRICITY NEEDED 
SEND NO MONEY —— 

MIDGET RADIO Co., Dent. M-5. Kearney, Nebr 

#9) 

Editor’s Workbench Chips 
[Continued from page 16] 

+. 

Following plans that appeared in MI for May, 1938, Elmer 
Albrecht built this sidewalk runabout, powering it with a 

motor of ',-horsepower. He claims a top speed of about 
25 m.p.h. Note the simplicity of construction. 

One of the most popular projects ever pre- 
sented in MI was the sidewalk runabout, the 

construction details and plans for which ap- 

peared in the May, 1938 issue. Latest winner of 

a $3 prize for sending in a photo of the runabout 

he constructed ae t 

f Rolla, N. D., » built the car shown above 

He powered the car with a gasoline engine of I 

nabies it to attain a spee i 

A phi to of the enlarger he constructed from 
MI plans won a $3 prize for Willard F. Werth, of 
Dayton, Ohio, who is shown posing with his 
project. He says it works perfectly, is simple 

operation and very sturdy in « 
real MI booster, Willard says ladly 

stand up and cheer for the great photography 

section you publish in each issue.” Thanks for 

the kind words, Werth. I'll do my best to see 

that the pho- 

tography sec- 

tion maintains 

its present high 

standard and 
features proj- 

ects with a 
practical value. 

sss 

Air - minded 

MI at ae will 

be interested in 

the photo sent 

Al Brazil, 

me-built air- 

Cc t ed o Willard F. Werth is shown making an 
" adjustment on the photo enlarger he 

me 1ge | built from plans that appeared in MI 
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Editor’s Workbench Chips 
[Continued from previous page] Did you know the NEW UNIVEX 

has a FASTER f4.5 LENS? 

- « « and a built-in VIEW- 

FINDER too! ... The NEW 

UNIVEX is tops! 

4A oe 

Have you something to “swap” for this airplane? Al Brazil, 
who constructed it, is willing to exchange it for “what have 
you.” The home-built craft is powered by a Henderson 

four-cylinder air-cooled engine. 

plane. Powered by a converted Henderson engine, 
the plane is of the parasol type and flies well, 
although—hold your breath, reader—he is will- 
ing to trade the plane for “what have you.” I'm 

sending you a $3 prize, Al, and I know you are 

going to get a lot of mail from the boys. Al’s 

street address is 314 Sandercock St. Enclose 

return postage when writing to him. 

A well earned $3 award was sent to Bernard j ae 

Etra, of New York, N. Y., for a photo of his Prices Higher Outside USA 
home-built midget racer. The car is powered Everybody’s talking about it! The 

1ing machine engine and drives along new 1939 UniveX that gives you the 
simplicity of operation . . . the de- 
pendable performance . . . the thrill- 
ing, true-to-life results you’d expect 

venting the drive belt fro supping. The brake only from high-priced movie cam- 

was taken from an old motorcycle. The entire Features Like | eras! Check its sensational features! 
[Continued on page 20] These Found! The new, faster £4.5 lens! New built- 

Only In High! in optical view-finder! New snaplock 
Priced Models! hinged cover! New improved gov- 
eke §=ernor! New automatic shutter! Pow- 

erful, quiet motor —and many others! 
No wonder UniveX can guarantee 
“satisfactory movies or a new roll 
of film free!’’ Film for the new 
UniveX costs only 69¢ a roll— 
actually making movies cost less 
than snapshots! 

See America’s greatest movie 
camera value—the new 1939 
UniveX —at your dealer’s to- 
day. (Many dealers are now of- 
fering convenient easy-payment 
terms.) 
UniveX Movie Camera Prices Start At $9.95 

UNIVERSAL CAMERA CORP. Free Booklet 
Dept. C-18, WY. C. 

Send me illustrated booklet which de- 
scribes the New 1939 UniveX Cine 
“8” and its sensational guarantee. 

Name 

Address. 

Featuring a sliding motor base, which eliminates clutch slip 

by preventing the drive belt from slipping, this midget 
car was built by Bernard Etra. Note the hinged engine hood. 

City State 



et your copy 
MARCH of 
DIESEL ° : 

TELLS about the many uses for Diesel engines ~ 

about Hemphill Diesel, and Diesel-electric train- 

at home. Get your free copy now No obligation. 

ing programs - how you can start your training i 
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Editor's Workbench Chips 
[Continued from page 19] 

body is made of hickory reinforced with iron, 

making a sturdy car. Well done, Bernard. 

A photograph of his home-built drill press 

won a $3 prize 

for Ed J. Pool, 

of Eagle Grove, 

Iowa. The base 

is a fly - wheel 

from anold 

Dodge auto and 

the frame is a 

drive - shaft 

tube from a 

Model T Ford 

with a couple of 
34-inch pipe 

tees welded to 

it. The only 

machine work 

done was to cut 

the keyway and 
the threads 

the chuck. Very 

clever, Ed, and 

well worthy of Using parts salvaged from old auto- 

- - mobiles, Ed J. Pool built this practical 
a prize. and sturdy drill press. 

*** 

Springtime is also model airplane time. A 

photo of the “gas” model airplane he built won 

a $3 prize for John Vaneza, of Binghampton, 

N. Y. The model has a wing-span of five 

feet and is powered by a miniature gasoline 

engine of 4% horsepower. Complete, ready to 

fly, the model weighs two pounds, five ounces 

Happy landings, John 

[Continued on next page] 

John Vaneza proudly poses with the “gas” model airplane 
he constructed. Powered by a miniature gasoline engine of 
about one-fifth horsepower, the model has a wingspan of five 

feet. Total weight is two pounds, five ounces. 
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[Continued from previous page] 

Upper photo-Close-up of the outboard runabout constructed 
by A. D. Montgomery. Powered by a 10-horsepower out- 
board engine, the craft can go 38 m.p.h. The lower photo 
shows the craft “doing her stuff.”” Overall length is 9 feet, 

8 inches. Hull features oak frames, cypress planks. 

A. D. Mont oan ry, of bag ana, Texas, nicked 

the MI bank roll for a $3 prize by sending in a 

couple of shown of “his home-built outboard 

runabout. The craft is only 9 feet, 8 inches long 

and is constructed of oak frames with a cypress 

covering. Powered by a 10 horsepower outboard 

engine, the boat can «chit a speed of 38 m.p.h., 
according to Montgomery. You turned out a 

good looking job, A. D. Good luck! 

ee 

A $3 prize was aw: arded to Kenneth D. Hay, 

of Appleton, Wis., who sent in the photo below, 

showing his 6-foot “gas” model airplane. Pow- 
ered by a°G. H. Q. motor, the plane has a simple 

single-frame fuselage and a three-bladed pro- 

pellor. If enough readers write to the Work- 
bench, I may try and induce Ken to prepare 

plans of the model and present them in MI. 
How about it, fellows? 

[Continued on page 22] 

Featuring a simple single framework fuselage and a three- 
bladed propeller, this “gas’’ model plane was built by 
Kenneth D. Hay. Powered by a GHQO motor, the model 

has a wingspan of six feet. 
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Editor’s Workbench Chips 
[Continued from page 21] 

Harley P. Weyand 
built this midget car 
for his son (another 
lucky fellow). The 
lower photo clearly 
shows how the washing 
machine motor is 
mounted at the rear 
with direct belt drive to 
axle. Top speed is 

about 18 m.p.h. 

A photo of the trim midget car he built for 

his son earned a $3 award for Harley P. Weyand, 

of Cuyahoga Falls, Ohio. The car has a wheel- 

base of 64 inches and is powered by a washing 
machine engine of 12 horsepower. Equipped with 

16-inch rear wheels and a direct drive to the 

axle, the car rolls along at 18 m.ph. Accept 

my compliments for a job well done, Harley. 

Model boat enthusiasts will be interest 

the photo sent in by Oswald Larsen, of I 

Chicago, which shows the SunsE AM spe dboat he 

structed from MI plans. He cl s the model 

ains a speed of 15 m.ph., wheiels. is very good 

considering the design of the boat and the small 

ne used. Okay, Oswald, Im mailing you 
MI’ s check for $3. 

There doesn’t seem to be any let up in 

in powered scooters, for every mail brings 
[Cont ed on next page] 

Oswald Larsen constructed this SUNBEAM model speedboat 
from plans that appeared in MI several years ago. He also 
built the miniature gasoline engine shown on stand in photo 
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photo shows the details . 
of motor mounting. ; I0 D t a 

Suppose doctor said vou 1 . of several of them. Latest to arrive, the photo 
nd, ; . = eae F ‘ ‘ id only ten days 
i. above was sent in by Chester Kunsman, of more to live What would you give to have an- 

_ Burnside, Pa., who was awarded a $3 prize. He | other ten YEARS of at Anything in er ing “ oa vorld ou would sa nfortunately, it woul 
ith ‘ built the scooter at a total cost of $30, including | je too late. NOW. while v ive many years 

he the washing machine engine used for power, and | ™ore to live the time to fortify yourself 
gi t later troubles. 

reports a top speed of 20 m.p.h. Good work, pt Chester. Wah 1 hed 7 as in Sale CONSTIPATION— 
iad a scooter like it to 

; 

me out to the local port when I feel the The Plague of the World 

e to chase ! 1 ( t mon many people do not 
is result If ty sewers did not 

in ‘ d vould break out every- 

4 at be s tol pen your system if 
h ' constipated. Yet to end Cor 

lel proje: S lel proj i 

shown in the 
“= ay photo sent in by 

John Cz 

hier sally sig Nine Out of Ten People 
Can Be Relieved 

I of ten f mv é I 
ng ey, of “ aS > at sul ur entire system. 

ou Warm Springs, | give fe to little-used les that in later 
. eal d be te ‘ t I « t believe 
Montana, who ota ainain tit atta . te age ie 

was awarded a da M of Dy1 Tension 
= ° ire guaranteed, 
$3 prize. He 

is t effective he Its 

built a model of Get My Free Book 

ae an old Wells- | __1 Fae 

Fargo stage a. I sho 
coac h of the | 

A really novel project is this x-inch type that had : I , NEW : 

model of a Wells-Fargo stage coach much to dowith Tust lt 1] } 
which was built by John Care the early his- . ~ oe EVERLASTING Hil 

pinciei ail aindadia hh CHARLES ATLAS. Dept. 
1 1 1 1 many & the — 15 East 23rd Street, New York, N. Y = 

The coach stands six inches high and is six inches ——— —=— = = = = = = = 
CHARLES ATLAS, Dept. 6-F, ays long from axle to axle. Very nov »} z ‘ > 

ng i . : . ‘ x : tas . vel, Je hn, and a 115 East 23rd Street, New York, N. Y¥. 

4 good example of first clas del craftsmanshiy ligat REI ' lasting 

4 a 
~ 

7« 

¥ A photograph of what one of the most unusual 

- airplane ode € 1 ht t : ttentio 

te e 24 



AUTO-GLIDE 
NOW! Take the whole family 100 

es for " Go Anyplace Spend 
Comfortable fam ly roadster 

as, reduces cost nearly ha 

Kar on or off in five mir 
st steel trunk, removable cover 

we 1achi < 
= el frame ides, handles 

Big rake stops machine o 
speed trans nission. Clutch 
Ball on tires Soft, sprin 

elds available HANDSOME 
Make MODEL POR ALI PURPOSES! Sti ard 
deliv eriesfor and De Luxe whee AUTO-GI IDE for 

400 Ib sport, business ! Kari-Ps and 
Glide-kKar (left) for "apltvories. 

cconemy. safety, beauty WRITE! 2.2% dealer, for, itustrated book 
le etai prices, NOW 

DEALERS: Write for special offer, facts about rental profits! 

THE CUSHMAN MOTOR WORKS, Dept. L-5, Lincoln, Nebr. 

Splendid opportunities. Prepare quickly in spare time. Easy method 
No previous exper ence necessary school educ ation sufcient 

€ ie arni me Send tor bookies “Opportunities in any earn 
Modern Pro to iculars and requiremen 

"AMERICAN ‘Semooe OF PHOTOGRAPHY 
3601 Michigan Av Dept. 205 Chicago, Illinois 

sTubY vor ENGINEERING HOME 
EARN A AT HOME 

From A Chartered Institution of Higher Learning 
Employers Now Demand College Graduates With Deorees 

aa 

! ‘ t \ ‘ I « Aer 
Rad t I ‘ 
Refrigerat < Art 
rt } I 
che t \ 
ne ‘ r ’ 
McKiniey-Roosevelt Graduate College, 4229 Clarendon Ave., Chicay 

APPRENTICES | 
ATRMI® ED You NG MI EN INTI IN 

TR SIN PO! I t G TH ) 
I ’ OF AVIATION is A 
M 

MECHANIX UNIVERSAL AVIATION SERVICE COMPANY 
WAYNE COUNTY AIRPOR Box Detroit, Mich 

PUT THIS NEW 

worR.o 14-Tube™ 
CHASSIS IN YOUR CABINET 

Here it is! A big, 
powerful, new 14-tube 
world-wide Midwest. At its sensa- 
tional factory-to-you price of 

$19.95, this new 1939 radio is the 

biggest bargain in Midwest's nineteen years 

of pioneering! Absolute satisfaction guar- 
anteed on a money-back basis. 

Up To $40.00 TRADE-IN 
Send penny postcard or write for new FREE 
1939 catalog telling all about our trade-in 

allowance offer of up to $40.00 on latest 
Midwest 17-tube, 5-band radios, also Easy- 
Pay Plan details 

Dept. 10-MM, MIDWEST RADIO CORPORATION, Cincinnati, 

WITH TUBES 

Editor’ s Workbench Chips 
[Continued from page 21] 

Harley P. Weyand 
built this midget car 
for his son (another 
lucky fellow). The 
lower photo clearly 
shows how the washing 
machine motor is 
mounted at the rear 
with direct belt drive to 
axle. Top speed is 

about 18 m.p.h. 

A photo of the trim midget car he built for 

his son earned a $3 award for Harley P. Weyand, 
of Cuyahoga Falls, Ohio. The car has a wheel- 

base of 64 inches and is powered by a washing 

machine engine of 12 horsepower. Equipped with 

16-inch rear wheels and a direct drive to the 
axle, the car rolls along at 18 m.ph. Accept 

my compliments for a job well done, Harley. 

*** 

Model boat enthusiasts will be interested in 
the photo sent in by Oswald Larsen, of North 

Chicago, which shows the SuNsEAM speedboat he 

constructed from MI plans. He claims the model 

attains a speed of 15 m p h., which is very good 

considering the design of the boat and the small 

engine used. Okay, Oswald, Im mailing you 

MI’s check for $3. 

** 

There doesn’t seem to be any let up in interest 
in powered scooters, for every mail brings photos 

[Continued on next page] 

Oswald Larsen constructed this SUNBEAM model speedboat 
from plans that appeared in MI several years ago. He also 
built the miniature gasoline engine shown on stand in photo 
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[Continued from previous page] 

Chester Kunsman built 
this powered scooter at 
a total cost of only $30, 
including the washing 
machine motor used to 
provide power. Lower 
photo shows the details 

of motor mounting. } 
of several of them. Latest to arrive, the photo | 

above was sent in by Chester Kunsman, of 

Burnside, Pa., who was awarded a $3 prize. He 

built the scooter at a total cost of $30, including 

the washing machine engine used for power, and 

reports a top speed of 20 m.p.h. Good work, 
Chester. Wish I had a scooter like it to take 

me out tothe local airpurt when I feel the 

irge chase some clouds 

Something really vel in model projects is 

shown in the 

photo sent in by 

John Carey, of 

Warm Springs, 

Montana, who 

was awarded 

$3 prize. He 
built a model of 

an old Wells- 

Fargo stage 

yach of the 

& really novel project is this six-inch ‘YPC that had 

model of a Wells-Fargo stage coach, much to dowith 
which was built by John Carey. the early his- 

tory of the west. 

The coach stands six inches high and is six inches 

long from axle to axle. Very novel, John, and a 

good example of first class model craftsmanship 

A photograph of what is one of the most unusual 

airplane models ever brought to my attention 

Continued « ge 24] 
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Editor’ s Workbench Chips 
[Continued from page 23] 

Unusual in appearance and performance, the “gas” model 
airplane shown here has rotating wings. Constructed by H. T. 

Nelson, it flies well, as proved by upper photograph. 

won a $3 prize for H. T. Nelson, of Dallas, Texas. 
As you can see from a study of the photograph 

the model is a type of rotating wing aircraft, the 
rotors always rotating freely in the same direction 
and independently of the motor. He claims the 

model is stall-proof, inasmuch as when the craft 

approaches the stalling point the rotors begin 

to slow up and the front end automatically begins 

to settle. This downward motion keeps the rotors 

turning and the model quickly approaches a 

horizontal position again. The wingspan is seven 

feet and a miniature gasoline engine of '5-horse- 

power provides the necessary power. As a flyer, 

I want to congratulate you for developing such 

a novel type of aircraft, Nelson. 

++ 

If you submit a photo of your project to the 

Workbench and it does not appear within a month 

or two after you send it in, do not jump to the 

conclusion that the photo has failed to score a 

prize. After all the Workbench space is limited 

and only a few of the hundreds of photos sent in 

can be used in any single issue. The photo you 

submitted may have impressed the judges, thus 

being set aside for possible future use unless a 

better photo of a similar project is received in the 

meantime. All the photos on hand are rejudged 

each month, assuring you of a better chance to win 

a Workbench prize. Don’t be afraid to submit 

several photos of different projects at one time 

for you never can tell which one will earn the 

judges’ “okay.” 

*** 

So long until next month, fellows.—The Editor. 
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Cheap Pig Iron Produced! 

From Poor Grade Ores 

A British iron maker has been successfully 

producing cheap pig iron suitable for producing 
steel from relatively poor ores for two years now 

by a new and basically different treatment of the 

ore in the blast furnace, Prof. Richard S. Mc- 

Caffery of the University of Wisconsin recently 

told the American Iron and Steel Institute. 

Forced to make use of British ores low in iron 

and high in undesirable alumina by the great 

demand for iron and steel brought about by 

Europe’s armament race the British firm has suc- 

cessfully applied an American suggestion. The 

process, Prof. McCaffery indicated, holds great 

promise of industrial use in this country and else- 

where where ironmakers are forced to turn to 

similar inferior ores. 

Technicians handling the treatment of the low 

grade ore used disregard its varying and unde- 

sirable sulphur content during the blast furnace 

operation itself, an “omission” never before made 

in commercial production of pig iron, the raw 

material from which steel is made. Instead they 

use a combination of chemicals to remove the 

sulphur in a separate step. 
Forgetting about the sulphur content during the 

blast furnace treatment, technicians operating the 

furnace are able to go ahead and produce the 

maximum amount of pig iron at minimum 
expense in the form of coke consumed and waste- 

ful slag produced. This procedure is necessitated 

by the poor quality of the ore. If the usual method 

had been followed, it was indicated, production 

at a cost comparable to that of iron from higher 

grade ores would have been impossible. 

The sulphur is removed by soda ash and fluor- 

spar in a hot ladle into which the molten pig iron 

is poured. Many other technical advantages 
follow from the new procedure, Prof. McCaffery 

pointed out. The British plant is at Corby, 
Northamptonshire, very close to the ore supply. 

Invents Spray Method For 

Coating Glass With Metal 

New and improved forms of the highly decora- 

tive metal-coated glassware are now possible as 

a result of a spraying process developed and 

described by Andrew H. Stewart, of Shields, Pa. 

The new spray method applies a thin layer of 

gleaming metal to the glass while it is still hot 

after coming from the shaping process. 
Opacity can be guaranteed if necessary by 

painting on a thin layer of lacquer or paint the 

same color as the metal, Mr. Stewart declares 

Spraying on an extremely heavy layer of metal 

is undesirable because of the weight it adds to 

the glassware. 

Foe FACTory 
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MOTORCYCLE EQUIPPED 

THE JUNIOR SCOUT IS THE LOWEST 
PRICED “TWIN” IN AMERICA 

It's a real Indian—the motorcycle you've 

always wanted, now e‘ a price you can afford 

to pay! The Junior Scout is a twin-cylinder 

engineering marvel, packed with power for 

the man with sporting blood, comfortable 

to ride, easy to handle. Enjoy thrills and 

fun with 70-miles-to-the-gallon economy! 

The Junior Scout and other new 1939 mod- 

els are at your Indian dealer's now. See him 

today! Ask about his easy payment plan! 
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FREE! 
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ee oe oe ee os oo es a oe 
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®@ to you at real money-saving prices. To get your FREE © 
® catalog ( No. 76) send penny postcard TODAY! + 

LAFAYETTE CAMERA CORPORATION 
OEPT. 22EC9 - SIXTH AVE., NEW YORK, N. Y. 

BIG MONEY-MAKERS THATWORK 
IFEL-GEARED PIIERENCH KIT-7°&8}" ~ 

“Pocket Machine Shops’ that Do the 
work of $50 worth of Other tools. 
Amazingly Quicker, Better . . Easier! 

@ Now of ALLOY Steet-65% 
Stronger! e NEW PLANT... 
Quadrupted Capacity. 
@ Now have your Own Bus- 

Setting Case. Full-time men 
to $4,000 Yearty . . Part- 

Bottie-Cap 
_ Ueener, etc. 

Mail Your Address Today (en a peat card will de) Get FREE — this 
6-Edge End-&- ~ Angie Screw-driver and 101- Picture Manual of 
Mechanics, with . ) User Offers: or, with... () DISTRIBUTOR, 
Territory, Demo. and SELLING Kit Offers! 

AMERICAN PI Ow emi 4613 N ; RAVENSWOOD | av. 

“BETTER RESULTS 
FREE. WITH GLUE” 

Send post card for booklet, “Better Re- 
sults with Glue,” containing many useful 
hints about me ndir 1g, model making and 
home workshop jobs. Address: McCormick 

Sales Co., 196 Light St., Baltimore, Md. 

at hardware, drug and 10c stores; 

also in cans from ',-pint to1 galion 

BOTTLED POWER! 
wre It takes a formala that’s got Punch-Power 

to bring quick relief from the aches and 
pains of simple neuralgia, sore muscles, stiff- 
ness due to fatigue and exposure. That's 
EN-AR-CO (Japanese Style) OIL, the anti- 
septiccounter-irritant.EN-AR-CO(Japanese 

4; 4 Style) OLL is Bettied Pewer—you'll say so 

t 

after the very first application. All druggists. 

Mode in U.s.4. NATIONAL REMEDY CO. NEW YORK 

Be an Aeronautical 
Come to eat Engineer, an Air- 
= Mechanic or a Transport Pilot! Aviation pays 
Hots upto $6000 a year! Engineers and Me- 

chanics also ek doves pay! You can train at 
-_ m—e OVERNMENT her seen tn 

here « 

a Port ' 

wt t WRITE TODAY 

LINCOLN AIRPLANE & FLYING SCHOOL 
515 Aircraft Building, Lincoin, Nebraska 

Treatment Makes Carbon 

Steel Hard And Springy 

Carbon steel, almost hard enough to cut glass, 

yet springy enough to resume its original shape 

after being bent double, is the latest promise of 

the steel industry to the American consumer. 

Not an expensive alloy steel, but a specially 

treated ordinary grade, “austemperized steel” can 
do things hitherto only possible for alloys and 
can do some things that special high-test materials 

cannot do, according to Edmund S. Davenport, 

U. S. Steel Corporation physical metallurgist. 

Tougher and more durable shovels, garden tools, 

chisels, dies, springs and other tools requiring 
a combination of great hardness and flexibility 

will result from the process, now being reduced 

to a practical production stage, he recently as- 

serted. 

A new heat-treating process, in which the oil 

or water bath used for “quenching” red-hot steel 
is replaced by a bath of molten lead, salt or other 
material that does not combine chemically with 
steel, is the feature of the new material's pro- 
duction. 

“This method of getting ‘alloy steel properties’ 

in certain grades of carbon steel, heretofore pos- 

sible only by means of the more costly alloy steels, 

may bring to the general public savings of many 

millions of dollars in small tools and springs and 

a wide range of small steel products,” Mr. Daven- 

port said. 

Quenching the red-hot steel in a high-tempera- 

ture bath of molten lead or salt results in slower 

crystallization, thus avoiding the hard, brittle 

“martensitic condition,” he explained. 

Use of the process is as yet limited to relatively 
thin sections. The thickest steel that can be treated 

by the new process, the metallurgist concluded, 

appears to be between one-quarter and three- 

eighths of an inch thick. 

Plane Has Retractable Wing 

Residents of Helena, Montana, who have been 
watching the same airplane with two apparent 
wing sizes haven't been seeing things—it’s the Con 

Ellingston Special, with a partially retractable 

wing to increase performance. The novel craft is 

now under test. 
The new plane, it is reported, has a top speed 

of 110 miles an hour with landing gear and 

wings fully extended for take-off and landing 

purposes. Once in the air, the landing gear is 
taken up completely and the wing reduced in 

size so as to cut down drag and increase speed. 

(A plane requires less lift, therefore less wing 

area, when in flight than it does when taking off 

or landing.) Top speed when the wing area is 

reduced and the landing gear is up is said to be 

165 miles an hour 
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| Mow to Build 20 

SSE WA 
The newest and best of the famous HOW — 
TO BUILD 20 BOATS series is now availa- ow 

ble at the bargain price of 50 cents, postpaid. jal 
It contains the most useful and comprehensive DA 
material ever offered to the boating fan. - 

The 1939 edition, No. 4 of HOW TO BUILD i 7 
20 BOATS, contains illustrated plans certified 
by Sam Rabl and other famous naval archi- 
tects. Every boat described in this book has been built, 

sailed and tested to give positive assurance of all-around 
excellence. 

HOW TO BUILD 20 BOATS offers plans for cruisers, 
auxiliaries, day sailers, class racers, outboards, iceboats, 
dinghies, speedcraft and many others. Each of these boats 
can be built at a fraction of the normal cost. 
For those who already own boats, this volume gives valua- 
ble tips and kinks that will increase your sailing pleasure 
and lengthen the life of your craft. Included are authori- 
tative articles on spring overhauling, mooring, keeping 
boat and engine in condition, etc 

HOW TO BUILD 20 BOATS will be an invaluable 
adjunct to your pleasure on the water. Only 50c per copy. 
144 pages. Order now! 

PHOTOGRAPHY— :)\;.".2" of the most 

practical and use- 

HANDBOOK (no. 1) ful photographic 

manuals ever offered to the public. Clear, sim- 
ple chapters on Camera Repair and Adjustment, 
Darkroom processing, Lights and Lighting, Things 
to Do with Your Camera, Accessories You Can 
Make, etc., etc. This book will make you a better 
all-around photographer. Illustrated, 144 Pages, 
50 cents. 

4 0 ra TO iy U | L D | A sores you are a beginner or an expert with tools, this book will 

supply you with endless projects on which to try your skill. Com- 

plete, detailed plans for building toys, midget auto racers, model planes, boats and locomotives, playground 

equipment, etc. Illustrated, 144 pages, 50 cents. 

HANDY MAN S 
HOME MANUAL 

CUT OUT AND MAIL TODAY! 
« heii tet te tet tk 

HANDY MAN 4 : FAWCETT PUBLICATIONS, INC., M-A-4 

‘ FAWCETT BUILDING, GREENWICH, CONN. 

HOME MANUAL g Enclosed f ney order, check or stamps (no Please me, postpaid, 
' I have cl t 

' a . . . Ww » BI B Ts , I ik 1 Dr 7) 
This book repays its cost many times over § Hie TO BUILD OAT PHOTOGRAPHY HANDBOOK (No, 1) 

‘ . ' HANDY MAN’S HOM MANUAL HOW TO BUILD I 

by telling you how to make countless re- 8 
. . . pairs and improvements around the house g N#@e ..-.....eseeeeeeeseeeeeeeeeeeeaeeeeeeeeeeeenensees 

. ° ° ° | 5 8 
without calling in professional help. Full ioe, eee Pe 

of easy how-to-make, how-to-repair and ; 
° 4 { . . ee Btate. .cccccsess 

how-to-improve kinks. Illustrated, 144 : " 

1 Note If you do not wish te cut this page, you may order 
B ure to enclose full addre and remittance.) by letter pages, 50 cents. 



FREE BOOK CATALOG 
Over 100 Practical, Technical, Scientific Subjects 
H e f f ‘ t t ° 
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— ORDER THE FOLLOWING NOW — _ 

“Diesel Engine — —. — Chart _~ 

“ELEMENTS OF DIESEL ENGINEERING” 
, 

fac Writte < y OF « Ada 
expert ( ‘ t ‘ Q t i Answers at end 
of « t i nid $4 { uck if not sat 
isfied 

NORMAN W. HENLEY ee CO., Dept. 62 
2 West 45th Street New York, N. Y. 

BIG MONEY BUILDING MEAD'S 

New Portable OUTBOARD 

—_ —& BOAT 
INA rew DAYS AT HOME! 

Build ¢t vugh, durable, sea 
worthy portable Outboard _ Yau! Take 

4 ~ ° eakproof, trouble 
d per rsepower, ‘more, miles p 

‘ME AD 8 e d alouminum-ribbed, cut-to fit 

guarantee QaRs a po ge ; : a 1 

7 r rie A *« GIVEN oy you hurry : he 

1S 6. Morkot St.. Dept. 
CHICAGO. U. S. A. MEAD GLIDERS, 

can ! pern by our modern and 
nal systerr ti = ovary Baws ¢ f the 

Watch repairing Trade at hor uu can earr 
' ey w e learning and pres me, yourself f 

positior tart in t ness 
re¢ ree of instru tion 

r pairers are in demand and 
we ] earn very good salaries For par- 
t ars “apt y to the 

AP ae pat Ae. Senet), a4 WATCH REPAIRING 
s24€ son St Milwaukee 

WOME WORKSHOP FANS 
’ your sh by b Get ful! adv ta Ve ) that project yc 

ave No ned fully in 
the How ro. ‘eurlo 'T boo plans for making 
midget rac . ers rniture, ¢ . s and toys 
Send your Soc 10 w ter this big 144-page book —aentnles $00 

pictures and plans a Nn rotogravure 

FAWCETT PUBLICATIONS Inc 
Greenwich, Conn 

et DRIVEN Electric PLANT 
ae Your GuanWe Show You How 

tor, Dime brir 

Fawcett Bidg 

, , 

LeJAy MFG. CO., 1414 LeJay Building, Minneapolis, Minnesota. 

4 IN 1 
COMBINATION 

SiS TYPE ELECTRIC 
SHAVER AND VIBRATOR 

Year Guar 

, cc " Sample t r eam AN apy a" 
Sone why A may Cc .©. BD. orders accepted. Ager “ e 

e Jobbing House, 930-8 Rooseveit Rd., ~~ Ae i 

Columbia Gets Cyclotron 

Shown above is Columbia University’s new 
150,000-pound cyclotron, the huge electrical ap- 

paratus which fires atomic “bullets” at a 25,000- 
mile-per-second speed to perform modern 

alchemy by changing one chemical element into 

another. Detailed study of nuclear forces, which 
are the ultimate forces that hold the materials 

of the universe together, will be one of the first 

tasks undertaken by Columbia physicists with 

the cyclotron. 

The iron yoke around the apparatus weighs 

65 tons and with the two huge tapered cores in 

the center of the photograph forms a giant 

electromagnet. The vacuum chamber where the 

bullets” are accelerated by successive kicks up 

to energies of 10,000,000 volts located between 

the cores. The sign above the magnet warns the 

unwary keep watches away, as the magnetic 

field is powerful enough to damage a watch 

permanently. 

Polarizing Disks Aid Making 

Of Underwater Movies 

Polarizing disks, newest tool of photographers, 
are solving some of the problems encountered in 

making submarine motion pictures, the Society 

of Motion Picture Engineers learned recently. 

Water does not absorb the various colors that 

make up white light so that underwater photo- 

graphy is extremely complex. Not only is nat- 

ural color photography difficult but even black 

par white pictures are obscured by water “haze, 

by the decreased light and by uneven color 

absorption. 

Moreover water, it is found, has the ability to 

polarize rays of light which pierce it. This polar- 

ized light has been troublesome in the past but 

the new polarizing disks—used successfully to 
eliminate glare in ordinary photography—are 

now found equally adaptable for submarine 

shots. 
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HIGH SCHOOL 
At Home! 

Qualify for the better Commercial, Industrial and Civil Service 
positions by getting a High School education in spare time! 

Prepare for College, 
Pre-Professional, Regents, State 
Equivalency Examinations, and 

Business and Industry 

U. S. Govt. figures show High 
School graduates average 

$2112 yearly. 
Many Finish in 2 Years! 

rapid progres 8 by our methods 

i . h J ka a CONCRETE PRODUCTS 

hy sk POTTERIES COMPANY 
Room 8, __ 13 W. 26th St., ___ Minneapolis, Minn. 

FREE 
for one 

ar, if anne 

pepe SNOW KING 

**Handy- 

Hints”, 

magazine 

of home 

work 

plans, 
UNITED MUSHROOM Co. 

3848 Lincoln Ave., Dept. 317, Chicago. 

No classes; no time wasted going to and from echool. You make 
housa! 

women select the American School each year. 

All books furnished. School est. over 40 years. Endorsed by educators. Small monthly payments. 

American School, Dept. H528, Drexel Ave. at 58th St., Chicago 

ds of ambitious men and 
} 

Vv 

Claas Fins FOS, 
» Artistic pins, rings and em- 

3) blems for classes and clubs. CATALOG 
/ Attractive prices. Finest quality, gold 

plated, silver, etc. Over 300 designs. 

Write Dept.K, METAL ARTS CO., Inc . Rochesier, N. Y. 

Ss. NAME PLATE CO., Reni 769, Dept. 321, Chicago 

SOCIAL SECURITY PLATES 

> HOME MIKE / 
o eu LY 2 Ar 

LOOK AT THIS AMAZING 
CATALOG OF TRICKS, 
RADIOS, ELECTRICAL | 

NOVELTIES, RIFLES l 

l. 

iRUSH1 THIS ‘COUPON 
6000 Novelties 

stamps, watches, etc etc. bad 

Johnson Smith & Co. | 
Ioe ept.7 755 Detroit, Mich. h.zs 

Inforn plu; 

r th’s e the c er. Don’t Fail To Get Your Copy! 

EAS menage maagietgmareaeed EVERY nagyretgiarel 
I ‘ ut that makes MECHANIX 

ATTOPOWER tell 

ip 

Ss. W. DUNCAN Publisher 

TIONS FOR BUILDING AN A © WELDER THAT = rr ALLY WORKS 
I'P TOA ROD ALSO COMPLI I PLANS FOR IND AND WATER 

POWER PLANTS s t Al rorowER? A ! used 
» 

412 S. Hoyne Ave., 

INSTRUC 

ne- 

IAC 
r power, 

Chicago 



Cty YOU CAN LEARN TO 

/ ATHOME—IN YOUR SPARE 
i... vom — ape ART CAREER 
y 

learn ng > ir: aw 

MMERt “ 
YN A ™N INTN 

Trained Autiate Are Capable o sins a $30, — $78 

Gane are rs "s RE! t ! - vty 

WASHINGTON SCHOOL OF ART, Studio 205M 
1115-15th St., N. W. Washington, D. C. 

Correspondence Courses In — 

RADIO and ELECTRICAL ENGINEERING $9 5 
ELECTRICAL ENGINEERING . ‘ > 

RADIO ENGINEERING | 

FREE! — e-. 
LINCOLN ENGINEERING SCHOOL BOX 931-™5 oin Nebr 

“THE MOST USEFUL CAMERA 
BOOK ON THE MARKET!” 

That's what enthusiastic photo fans everywhere 
are saying about the new PHOTOGRAPHY 

HANDBOOK No. 2, a worthy successor to the 

sensationally successful PHOTOGRAPHY 
HANDBOOK No. 1. 

There is absolutely no duplication of contents 
in the new PHOTOGRAPHY HANDBOOK. 
It contains 146 pages of brand new material that 
will help every camera to take, develop and 
enlarge superior photographs, Every article in 
the new PHOTOGRAPHY HANDBOOK is de- 
signed to give practical, money-saving informa- 
tion. The tips on building, improving and 
preserving equipment alone will repay you the 
purchase many times over 

Among the nationally-known experts who con- 
tributed to the new PHOTOGRAPHY HAND. 

BOOK are: William A. Rittase, Karl Barleben, 

Jr.. Philip Shakespeare. Herbert C. MeKay. 

Everett Rudloff. Jacob Deschin, Murray Kor- 
man, Kenneth Murray and Remie Lohse. 

PHOTOGRAPHY HANDBOOK No, 2 is only 
' 

50 cents per copy. 

CUT OUT AND MAIL TODAY! 
SOS SSSSSSSS SS SESE S28 E2282 88888888295 

@ FAWCETT PUBLICATIONS, INC HM 
' Greenwich, Conn 

' 

8 Er ] = ‘ PHOTOGRAPHY 6@ 
g HANDBOO 1 
' ' 
8 Na y 

1 ' 
§. ' 
' ‘ 
' ' 
> ' 
sD ' 
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Aeronautical Engineers Plan 

Streamlined Helicopter 

A helicopter whose top speed will be 160 miles 
an hour, markedly in excess of hitherto existing 

types, is planned by a group of Philadelphia 

aeronautical engineers 

Featuring a completely streamlined fuselage 

and rotor supports for the first time in recent 

rotary wing aircraft history, the craft will be 

modeled after the twin-rotored Focke helicopter 

with which Hanna Reitsch, noted German woman 

pilot, has been astounding European aeronautical 

engineers. 

Funds for the construction job are expected to 

come from the Dorsey bill for aid in the develop- 

ment of rotary-wing aircraft, when and if the 

appropriation under the bill is actually made 

Congress is expected to make the appropriation 

in the near future 

Builders of the craft will be the Pennsylvania 

Aircraft Syndicate, with the construction program 

under E. Burke Wilford and Elliot Daland 

The ship will feature the mechanically- 

feathered rotor developed by the syndicate for 

the Gyroplanes it has built during the past few 

years for the U. S. Navy. The mechanically- 

feathered rotor differs from the autogiro rotor 

in that the angle of attack of the whirling blades 

is changed as they rotate by cams. The autogiro’s 

blades’ angle of attack is changed by the fact 

that the blades are hinged and swing up and down 

freely. 

The angle of attack of the blades has to be 

smaller when the blade is moving forward than 

when it is moving back toward the tail of the 

plane in order for the rotor to operate with the 

greatest efficiency 

This plane, to be equipped with a motor of more 

than 250 horsepower, will, is believed, be one 

of the first rotable wing aircraft fitted with a 

relatively large engine. The engine will be en- 

closed in the fuselage while the two rotors will 

be mounted at the end of streamlined “wings” 

that project out and up from the fuselage 

Miss Reitsch and the Focke helicopter won wide 

attention through her feat of taking off from a 

standing start and flying the plane inside a Berlin 

armory. 

Development of this “cleaned up” American 

version of the Focke craft will be one of a num- 

ber of promising developments in rotary wing 

aircraft that the Dorsey bill is expected to aid. 

Such ships have advantages that include negligi- 

ble take-off and landing runs as well as improved 

control at very low speeds, below stalling speeds 

for regular airplanes. 

One movie cartoon producing studio uses a re- 

cording spectrophotometer to make sure the colors 

of faces and clothing of the characters remain the 

same throughout a picture. 
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Urges Use Of Diesel Engines 

For Military Purposes 
Pointing out that American manufacturers are 

now able, for the first time, to supply diesel 
engines of any desired type or size in American 

designs, Lt. Col. Walter C. Sanders, of the U. S. 

Army Specialist Reserve, makes a plea here for 

adoption of the diesel engine for military trans- 

portation purposes and for other uses in connec- 

tion with national defense. 

The diesel engine, noted for its efficient use of 

fuel oil, is safe from the fire hazard, a major con- 

sideration in wartime, Colonel Sanders declares. 

In addition, the fact that it does not require an 

electrical ignition system makes use of radio for 

vital military communications purposes far sim- 

pler. 

Absence of the fire hazard is of great importance, 

he points out, particularly in connection with 
storage of the enormous quantities of fuel a 

modern army requires. In this day of long-range 

bombers, “a single direct hit” on a gasoline dump 

“could send thousands of gallons of gasoline up 
in flames with terrific incidental destruction. 

Furthermore, a carelessly discarded cigaret or an 

accidental spark easily could cause a disastrous 

explosion at any time.” 

Diesel engines burn a heavy fuel oil instead of 

gasoline. The fuel they require is extremely 

difficult to ignite, no case of accidental ignition 

and explosion of diesel fuel being on record. The 
fuel is fired in the engine by compression instead 

of by an electric spark. 

Not only is the fuel it uses cheaper than gaso- 

line, Colonel Sanders continues, but only half 

pound of fuel is burned by a diesel engine in 

doing the same work for which a gasoline engine 

requires a pound of gas. When dealing with the 

enormous quantities of fuel required in wartime 

military transport, this becomes of vital im- 

portance. Maintenance and reliability are up to 

gasoline engine standards, he insists. 

An agricultural engineer warns that kerosene 

is safe only when it is cold; any spot that is too 

hot for your hand is too hot for a can of kerosene, 

he advises. 

Inventions are usually made by men under 40, 

often without scientific training, is the observa- 

tion of Sir James Swinburne, president of the 

British Institute of Plastics. 

When you complete a how-to-build project, 

why not send a photo and description of it to the 

Editor’s Workbench department? Perhaps you 

will be awarded one of the many cash prizes 
offered by MECHANIX ILLUSTRATED each 
month. (See page 10.) 

PREPARE FOR TOMORROW'S OPPORTUNITY 
This is your opportunity to qualify as a Diesel Engineer. Men with 
practic . training are lemand for good-paying, responsible posi- 

tions qualif ra place in this rapidly. growing industry, 
TESTED "TRAINING—REAL SHOP EXPERIENC 

,, Internal Combustion Engines—Automotive Service 
actual shop methoc You learn on the latest 

r a he st equipmer t ir lion - lar trade » y 1 are taught to 
P nd he a od after sraduate. It will pay 

you ‘ investig ate Natic nals Mas ter Course 

F E E! Transportation Atlowed to Ros Angeles 
4 ¢ ‘ i fare all ) point in the 

nd board while learnin Graduate 

< von for nev k of Diesel 
details of training, € Snployme nt oppor- 

€ 

NATIONAL SCHOOLS 
D2pt.5-MMA 4000 So, Figueroa St., Los Angeles, Calif 
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Get the THRILL of building it yourself! There’s 
a lot of he-man thrill in a short-wave radio of 
your own. But the biggest thrill is putting this 
magic Voice-of-the-World together YOURSELF, 
Our new FREE radio catalog No. 76 features a 
wide selection of Build-it- Yourself kits and items 
designed to make that thrill come true. But that’s 
not all. This big 188 page book also contains 
thousands of other items—tubes, accessories— 
everything you need in radio. And at real money- 
saving prices. Don’t miss it! 

WORLD'S FINEST RADIO 
CATALOG FREE! 

Why wait? Begin now to save on eve rything you 
need in radio. This catalog points the way. Mail 
the coupon for your FREE copy at once. 

LAFAYETTE AADIO CORPORATION 
. NEW YORK, N. y, e CHICAGO, Lens @ ATLANTA, GA. 

aes 100 14TH ave PeacuTare steeet 

_— New FREE Radio Catalog No. 76. 

18a tt N 
i — PLEASE PRINT PAGE Ll 

i Address CATALOG . 

1 City State FREE 

LAFAYETTE RADIO CORPORATION ‘ 
B DEPT. 22E9- 100 SIXTH AVE., NEW YORK, N. Y. £ 

| B PASTE COUPON ON PENNY POSTCARD fF | 
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FOR MEN, the magazine, is aimed 

right at the American male—and each 

issue is a direct hit. Two dozen hila- 

rious color cartoons which tickle his 
funny-bone and twenty-odd amusing, 
robust articles make each number of 

FOR MEN the best man’s magazine 
in America today : 

The new issue of FOR MEN contains 

articles by MacKinlay Kantor, Zane 
Grey, Will Cuppy, James Thurber, 
Leonard Lyons, Meyer Berger, Her- 

bert Asbury, Jack Miley, Stewart Hol- 
brook, Carlton 

Brown, and many 

others. If you're 
maleand like 

good, entertaining 

reading, you'll 

like FOR MEN. 

NOW ON SALE 

At All Newsstands 

CCES 
te. T COPY - LEARN TO ORIGINATE! 

RAYE BUR will teach H rihas you on ORIGINAL CARTOONS at home 85 
SELL'« e ha 26 lessons aaa OX wpe an 

Only 

RAYE BURNS SCHOOL, Dept F, Box 2194, Cleveland, Ohio 

SAstzeot 
CocEtoriiixa 

1 ality fc or D 

; “TEIT > 
‘ BEN Dove GARMENT “Co” 

801 So. Fourth St., Dept. 769, Kankakee, tli 

Black Widow Refuses 

Black widow spiders deadly? 
have around the premises? 

Dr. H. A. Allard, scientist in the U. S. Depart- 

ment of Agriculture here, pooh-poohs the whole 
idea, in the weekly journal, Science. 

Black widows are poisonous; that he does not 

dispute. They can make you sick if they bite. 

The joker is, they almost never bite. 

Years ago, says Dr. Allard, he found the spiders 
very abundant in northern Georgia. Doubting 

its poisonousness and willing to play guinea pig 

himself, he tried to make it bite him on the thin 

skin between his fingers. The obstinate arachnid 

would not bite. 

“On collecting trips as many as five or six were 

carried in the closed hand on several occasions 

with no effort on their part to bite,” Dr. Allard 

continues. “The writer has liberated swarms of 

the young in an old woodpile near his garden, 

with no fear of being bitten. Much has been 

written within recent years about the evil ways of 

this spider, but there is little reason to fear its at- 

tacks and no reason to wish that it could be ex- 

terminated.” 

Black widows apparently have the strongly de- 

veloped maternal instincts often attributed to their 

human namesakes. At any rate Dr. Allard states 

that they will adopt the cocoons containing the 

spiderlings of other females of their species. “If 

one is dropped on the floor of a box with a female 

she proceeds to suspend it in a web and watch 

over it. The process is repeated if others are 

dropped about, showing a rather marked solici- 

tude for the nest.” 

Black widow spiders are now on record from all 

4S states, Dr. B. J. Kaston of the Connecticut Agri- 

cultural Experiment Station at New Haven states, 

Bite 

Dangerous to 

in the same issue of Science. 

An earlier article by another writer had listed 

half a dozen states as being still Black-widowless, 

so far as official scientific records were concerned, 

including such northern ones as Vermont, Min- 

nesota, and Oregon. These gaps have now been 

filled. Black widows are probably scarce in these 
northernmost localities, but can no longer be 

counted unknown anywhere in the United States. 

The Associated Press, a stickler for speed ¢ 

well as accuracy, gives its newspapers 1939’s news, 

3,650 hours faster. Reason is the new AP building 

in Rockfeller Center features the latest-type ele- 

vators in the world. Engineers estimate an aver- 

age saving per man per trip over elevators at two 

minutes. At 300 trips a day for AP newshawks, 

that would mean a saving of ten man-hours a day. 

A colorimeter is used to take a permanent 

record of the exact color tone of each painting 

in the British National Gallery before and after 

cleaning. 
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Hand-Made Model Of 

Famous Cathedral At Fair 

One of the most valuable as well as most in- 

teresting exhibits of the San Francisco “Treasure 

Island” Fair is this hand-carved model of St. 

Peter’s Cathedral in Rome, Italy. Complete even 

to 1,000 carved figures atop colonnades at left and 

right, the model required more than 200 years 

to construct, having been started by monks in 

the 16th century. It has been in the possession 

of several Popes and Roman families of royal 

blood and reproduces the famous edifice on a scale 

of one-inch equals 60 feet. 

Test Checks Plane Pilot's 

Ability To Read Maps 
All applicants for non-military flying certifi- 

cates must now take a special vision test just 

devised by Dr. Eldridge Adams, chief of the 

medical section of the Civil Aeronautics Au- 

thority, to show how well the pilot-to-be can 

read printed matter on white and colored paper 

Made necessary by the importance of being 

able to read without confusion the names of towns 

and cities on aerial maps and charts, the test 

consists of reading names and other data in vari- 

ous sizes of type on a chart held 18 inches from 

the « yes. 

It differs from the conventional vision test 
card in that it is printed in strips of green, white 

and brown. The regular aerial charts are printed 

in different colors to show the altitude of the 

terrain over which the plane is flying. 

Names of towns on the test cards are picked 
at random from all over the United States in order 

to prevent any would-be cheat from out-smarting 

the C. A. A. examiner 

The tests have indicated thus far, 

things, that small type printed on a green or white 

hesthes ground can be rea 7 much 

1 brown background. 
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A BACK-GEARED SCREW- 

CUTTING PRECISION LATHE 

Weight 320 Lbs. 

‘15 
Down Payment 

PLACES THIS - 

TYE mi medeltl e No. 415-YA, 9';” 

SHOP 

Balance $6 Monthly 

THE MOST USEFUL OF ALL TOOLS 

swing by 3’ bed Workshop 
Bench Lathe with Horizontal Motor Drive, 

Reversing Motor, Switch, we and i $117.00 h.p 

Adjustable Belt Tension Countershaf 

IN ANY AUTO SERVICE SHOP 

UT your investment in shop 
equipment, and do your work 

on this profitable all-purpose lathe. 
95% of the modern motor service 
work can be done on the 9-inch 
“Workshop” South Bend Lathe. 
With attachments it handles the six 
most important auto jobs—refaces 
valves—tfinishes pistons— bores re- 
babbitted connecting rods—makes 
bushings—cuts screw threads 
trues commutators. Also get the 
profits from other machine opera- 
tions this all-around tool handles, 

Send Coupon ew BooKs 
Auto Workshop Bulletin—No. 33-3 
shows how to do important auto 

service jobs on this one lathe. 

How to Run a Lathe—128 pages, 350 
illustrations on lathe operation. 

Catalog No. 46-B—TIllustrates and de- 
scribes 9” lathe in all sizes and drives, 

—_ Celine 
SOUTH BEND LATHE WORKS, 

Features—Hand-scraped 
V-ways on Lathe bed, Precision 
Machine Cut Steel Gears, Twin 
Gear Reverse to Lead Screw for 
right and left hand screw threads 
and automatic feeds, Ball Thrust 
Bearing on spindle, cuts screw 
threads from 4 to 480 per inch, 

‘ hole through headstock spindle 
ice collet capacity of !.”, all 
steel and iron construction, Auto- 
matic Longitudinal screw feed to 
carriage, °;” tailstock set-over for 
taper turning. 

Made in 3’, 314’, 4’, and 4! 
bed lengths. Operates from lamp 
socket at 2 cents per hour. 

Write for free books about the 
Modern Motor Service shop. Learn 
how to do many profitable jobs. 

SOUTH BEND LATHE Pons 
518 E.Madison St.,South Bend,Ind.,U.S.A. 

SOUTH BEND 

9-INCH WORKSHOP 

PRECISION LATHE 

Used by 

MANUFACTURERS 
TOOL ROOMS 
LABORATORIES 
MACHINE SHOPS 

Automotive 
Electrical 
Gun Smiths 

U.S. GOVERNMENT 
1 @} 5 (018) F-) 
HOME WORK 
3 5 £0) 2 -} 

INVENTORS 

The 9" x3’ South Bend 
Precision Lathe does 
these operations: 

TURNS—BORES 
—CUTS SCREW 
THREADS—FACES 
-—DOES MILLING, 
CHUCKING, REAM- 
ING, DRILLING, 
FILING AND HUN- 
DREDS OF OPERA- 
TIONS IN STEEL, 
IRON AND OTHER 

METALS. 

518 E. Madison St., South —~ In U.S.A. 
No. 33-J, Auto Wo in, Free 
No. 34LB, “How t 
No. 46-B, 9° Workshop Catalog, Free 
Easy Payment Plan There are 5 sizes of 

South Bend Lathes— 
Class of Work eeeeecesesece seee 9”, 11’, kia Te | 

Name . ’ , 16” swing with bed 
lengths 3 to 12 In 

Addre oe motor or counter- 

shaft drives. Priced 

$85 to $1500. 
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Inventor, Incorporated 
1) 4 

Stanley Gerstin 

A, 

HAT should the inventor do until the 
money starts coming in? This is a 

serious question that has stumped many in- 
ventors. But here is the story of one who 

licked the problem. He is Kenneth P. Hogan, 
of Philadelphia, an ingenious inventor who 
got himself incorporated. Three men put up 
dough for the corporation and sent the in- 
ventor into a huddle with himself to invent 
something. As quickly as Hogan conceived 
an idea it was designed, patented and sold to 
a manufacturer. Hogan doesn’t have to worry 

This is the story of a 

unique inventor who 

licked his money prob- 

Seat Me oh am belo) y ole) uctibete! 

ebbeet-i-JbM Com abe Bi beteseles ted! 

backing until the 

Bee TK asa money starts rolling in. 
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Inventor Hogan is shown above holding his combination 
nose dropper and atomizer, which merely consists of a 
metal tube inside the glass tube, and a rubber bulb. It’s 
simple and inexpensive and lends itself to easy production. 

about eating and his incorporators have faith 

in him as an investment. This may sound 
like a screwy idea but it works, and what 

works in favor of one inventor may work for 

another—it may work for you! 

The whole thing happened one day when 
Hogan returned home discouraged over his 
failure to interest the Chrysler corporation 
in some ideas of his for improving automobile 

accessories (which included a flexible steering 
wheel). He voiced his lament to a friend who 

is a noted Philadelphia physician and who 

occasionally did a little inventing of his own. 

Most of the doctor’s ideas were carried out 

and put to use in the hospital in which he was 

interested. The doctor had a shrewd eye for 

values and recognized Hogan’s inventive po- 
tentialities. 

The physician interested a business man 

who in turn interested a lawyer and the three 

proceeded to incorporate the inventor. Hogan 

was made president of the corporation and 

the shares were split equally four ways. 

Hogan does the inventing and selling. The 
doctor and other business man do most of 
the financing and the lawyer looks after the 

interests of all. So far the plan has worked 
out satisfactorily 

As an inventor, Kenneth Hogan is unique 

He carries his ideas in his head and the tools 
of his trade in his pocket. He has big ideas— 

and big pockets—and well he might for he 

“Topper” is Hogan's most versatile invention. The toy has 
a gyro in the leg and can be balanced on a tight-rope, drum 
or flag pole top. Easily made of wood and inexpensive to 
manufacture, these features endear it to toy dealers 

is a tremendous man, tall and broad, with 

blue eyes and a square chin. When he visited 
the writer, his big frame filled the doorway 

from jamb to jamb and he spoke in a mild 
Southern drawl that belied his physique. He 

carried a doll in the crook of his arm. In his 
fist was a tiny rubber bulb attached to a glass 
tube which he called an atomizer. He ex- 
tracted a “circus” from under his coat. I ex- 

pected him to pull a cannon out of his sleeve. 

“About that cannon,” he said, “let me 

explain.” 
“The Navy is interested in my gyro-type 

gun-mount for battleships but they want tc 

a8rie* ei 



see a working model. Now I can invent toys 

and gadgets and make them from bits of 
string, a piece of wood and rubber bands with 
only a pocket knife as my heaviest piece of 

production machinery, but hanged if I’m in 
a position to build a cannon! And the battle- 

ship to go with it!” 

So now Inventor Hogan, who can piece to- 

gether a new gadget as easily as you or I 
can knock over a match, is working through 
a leading experimental laboratory to develop 

his invention. His special gun-mount uses 

the gyro principle to maintain the gun on 

an even keel regardless of how badly or in 

which direction the ship is rolling. The in- 
vention resulted from observations made by 

Hogan of firing conditions on battleships. He 

observed that waves roll in the form of a 

figure 8 and cause the ship to roll in like 

fashion. When firing a broadside, a ship will 

roll from 17 to 21 times from the shock. His 
gyro gun-mount will always keep the gun 

level and permit more rapid firing as well as 

more accurate firing. An accessory to his 

gun-mount is a combination direction and 

range-finder which operates automatically. 
Short waves are sent out from the deck of 
the ship while sensitive receivers slowly re- 
voive in all directions. A short wave that 

strikes another ship up to 30 miles distance 

will rebound to the sending ship, somewhat 

like an echo. The wave is picked up on the 
rebound and its traveling time is automati- 

cally computed to determine the distance 
between the ships. The direction of the ship 
is easily determined from the fact that short 

MANUFACTURERS’ GUIDE 
Rubber Products 

Barr Rubber Products Co., 200 Sth Ave., N. Y. 
Paragon Rubber Corp., 200 Sth Ave., N. Y 

Novelties 

oTata’ 
Effanbee Dolls, 200 Sth 

Mechanical and Metal 
All Metal ju 200 Sth Ave., N. Y. 

g Lig 200 Sth Ave., N. Y 
For further ation regarding manufac- 
turers’ classifications, write to the editors and 

they will send you such information if availa- 
ble. 

moge 

waves will come back only from the direction 
of the other ship, so it is claimed. The speed 
of the vessel can also be determined, as well 

as its length, simply by noting the point at 

which short waves begin coming back—fol- 

low along the length of the boat and note the 
point at which they again cease coming back. 

Hogan has been inventing things ever 
since his college days at the University of 

North Carolina, where he took an engineer- 

ing degree. Shortly after leaving college in 
1918, he invented an auto jack for the Ford 

car. Hogan sold the jack to a manufacturer 
who distributed 200 of them. Then Ford 
changed the design of the wheel and the jack 
was no good. When still a kid in school, 

[Continued on page 99] 



Oxygen Mask Permits 

Patient To Use Mouth 

ee as an aid in 

curing seasickness and 

other forms of nausea, a new 

inhalation apparatus features 

a mask which fits over the nose, 

leaving the mouth free for con- 

versation or eating, as shown 

in photo. Two hollow rubber 
tubes, running down each side 

of the mouth, connect the nasal 
mask with a reservoir bag 

(oxygen) which, in turn, is 

connected to an ordinary oxy- 

gen supply tank. 

Non-Sinkable Bathing 

Suits Demonstrated 

IGNED for use by swim- 

mers and non-swimmers 
alike, newly developed bathing 

suits are made of fabric which 
is filled with celluloid capsules 

and a Brazilian weed which is 

eight times as light as cork, 

providing buoyancy that keeps 
the swimmers afloat, as dem- 

onstrated at left. In appear- 

ance, the new non-sinkable 
swim suits are similar to ordi- 

nary types, being fashioned in 
the latest modern designs to 

appeal to the feminine eye. 

Scale Model Of Auto 

Plant Shown At Fair 

LACED on display at the 
San Francisco Golden Gate 

International Exposition, a 
working model (left) of one of 

the Ford Motor Company plants 

provides visitors with a visual 

idea of how raw materials are 

received and assimilated during 

the process of manufacturing 

automobiles. Electrically op- 
erated, the scale-model exhibit 

is said to be one of the most 

complete industrial displays 
ever assembled 



Power Saw Operated 

By Compressed Air 

IGHT enough for one man 

to carry and utilizing com- 
pressed air supplied through a 
hose leading to a compressor 

machine, a newly developed 
power saw is said to do the 
work of eight men although 

the services of only two are 
required to operate it. The 
compressed air drives the saw 

blade back and forth at a con- 

stant speed while the frame- 

work is supported as shown. 

“Freezes” Gasoline To 

Reduce Plane Hazard 

EVELOPMENT ofa 
method of cooling gasoline 

below the flash point to reduce 

fire hazard in airplanes during 
forced landings and electrical 

storms has been claimed by 

Assen Jordanoff, well known 
pilot, shown taking the tem- 
perature of a tank full of “gas” 
which was cooled to 100 de- 

grees below zero Centigrade by 

use of dry ice and alcohol. At 
this temperature, the gasoline 

remains liquid, but must be 

heated to normal temperature 

by a special device before 

it will ignite in the motor. 

“Clock” Shows Photos 

Of Earth’s Ages 

NSTALLED at the Griffith 

Park Observatory in Los 

Angeles, Calif., a Cosmochron, 
or “clock of the ages,” features 

a bronze hand that revolves 
around a dial, the outer edge 

of which is divided into seg- 

ments representing five geo- 

logical periods. As the hand 

passes the segments, a photo- 

graphic screen in the center of 
the dial flashes photos high- 

lighting major features of the 

earth’s development 



Makes Soap Model Of 

World's Fair Grounds 

SING an ordinary kitchen 

knife as his only tool, 

Ralph Fiordelise, of Philadel- 

phia, Pa., has completed a scale 

model of the New York World’s 

Fair grounds in soap. Requir- 
ing four months to complete, 
the model covers an area of 

three square feet and about 

500 pieces of soap were needed 

to carve the various buildings 

Constructs Novel Pipe 

Organ From Junk 

PIANO, keys and valves 

<i from discarded musical 
instruments and junk in the 

form of bottles, rubber hose, 

an automobile inner tube and a 
vacuum cleaner motor were 

used by Sidney B. Lubin, of 
Atlantic City, N. J., to construct 

the novel pipe organ shown at 

left. The motor blows air into 

the inner tube, which stores it 

as a bellows, and the valves 

admit the air to rubber tubes 

which pass it across the mouths 
of bottles containing varying 

amounts of water, creating 

tones of different pitch. 

Device Gauges Minute 

Temperature Changes 

EMPERATURE changes as 
minute as one-millionth of 

a degree, which result when 
acids are formed in water by 
the decomposition of proteins, 
can be measured by a newly 

developed apparatus. Tem- 
perature changes in the test 

solution are determined by 

measuring the amount of elec- 
trical energy required to heat 
plain water in another vessel to 

the same degree. An electri- 
cally motivated stylus records 

the changes upon a chart on a 
greatly magnified scale 
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Model Shows Future Airport 

“HOWN above is a model of a combination 

city building and airport of the future, 

which was designed by Wilfred Yapp, of 

Detroit, Mich. The roof top airport design 
features a turntable landing strip which can 

be headed into the wind to facilitate the 
landing and takeoff of aircraft. 
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Simplified Diving Apparatus 

TRAPPED on the back like a pack and 

weighing about 30 pounds, a new under- 

water diving apparatus functions without a 

pump, the oxygen supply being fed to the 
divers’ face mask by an automatically- 
operated built-in “lung.” Good for a two- 

hour immersion in shallow water, the equip- 

ment enables the diver to de- 

scend to depths up to 40 feet 

for periods of one hour. 

Riderless Bike Shown 

At N. Y. World's Fair 

RIDERLESS bike, which 

L& is fitted with balance 
weights controlled by an “elec- 
tric eye” receiving light energy 

from a mirror on the bike’s 

frame (dotted line), is on ex- 

hibition at the New York 

World’s Fair. The front wheel 

is motivated and steered by an 

electric motor, providing a 

gyroscopic effect, and if the 

bike is tilted the light beam is 

upset, causing the weights to 
change position so as to restore 
the bike’s balance 



Button-Type Control 

Board Runs Model RR 

EVELOPED by O. M. 

Cooksey (above), of 

Louisville, Ky., a compact 

model railroad remote control 

board enables the operator to 

switch trains, couple and un- 

couple cars, etc., merely by 

pressing buttons. 

’ 

Powered “Dust Pan’ 

Sucks Up Stones 

RIVEN by a one-horse- 

power gasoline engine, the 

new vacuum-type “flying dust 

pan” shown above can suck a 

factory floor clean of dirt and 

debris, from fine dust to stones 

as large as hen’s eggs, at a speed 

of three miles per hour 

Airplane Climbs 5,000 

Feet In 1.6 Minutes 

OWERED by a 600-horse- 

power radial air-cooled 

engine, a newly developed Air 

Corps airplane can climb to a 

height of 5,000 feet in 1.6 

minutes. Known as the CW21, 

the plane cruises at a speed of 

more than 300 m.p.h. at 17,500 
feet (right, upper photo). 



by John E. Pfeiffer 

HE stem of your pipe may be attractive 

and look like amber. Your radio may 

have the shining surface and color of ma- 
hogany, and your eye-glasses may have a 

frame that seems to be made of real tortoise 

shell. But the odds are you are simply one 
of the millions of persons who use plastics 

every day of their lives. 

The hard, durable substances are the 

favorite children in the ever-growing syn- 

thetic-chemistry family. There are more 

than 600 companies engaged in making the 

rugged substitutes for stone, wood, metal, 

bone, and other materials, and the value 
of their annual production is well over 

$40,000,000! Just as your grandparents ac- 

quainted themselves with such now-famous 
products as “B.V.D.” and “Kodak,” you have 

probably learned to reel off the trade names 

of certain plastics like “Celluloid” and “Bake- 

lite.” But you and your children may soon 

have a far larger plastic vocabulary; words 

like “Lucite,” “Tenite,” and “Plaskon” promise 
to be incorporated into everyday English. 

In the modern sense, all plastics are alike 
in that they are not found in underground 

mines or any other natural state, but are built 

up molecule by molecule by chemists work- 

ing overtime in industrial laboratories. Fur- 
thermore, all plastics can be molded like 

wax or clay into definite shapes and will keep 
their forms after the molding process is 

finished. Here the similarities end, however 

From now on plastics are on their own and 

44 

may differ as much as any two human beings. 

The first thing to ask if you want to know 

something about one of these new materials 
is, “Is it animal, vegetable, or mineral?” 

Animal plastics may be made out of extracts 

of sour milk. Vegetable plastics come from 

peanut shells, soybeans, wood pulp, cotton, 

and a host of other plant products. The so- 
called mineral plastics are developed from 
such common laboratory reagents as carbolic 
acid (phenol) or they can be formed from the 

old synthetic standby—coal tar. Other 

mineral plastics are concocted from com- 

pounds made up from the intangible gases 
that compose the air you breathe. But what- 

ever the source, you can’t get away from 
them, and last year more than 120,000,000 

pounds were manufactured in the United 
States alone. Already an estimated 50,000 

sho 
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This is the second of a 

2 

series of articles on syn- 

thetic chemistry. It tells 

how celluloid, the first 

plastic developed by 

science in the laboratory, 

was produced from 

vegetable compounds. 

Synthetic plastics have invaded the 
workshop as well as the kitchen. Now 
shopmen can see the oil level in 
transparent oil cans made from Cel 
luloid’s all-purpose ‘“‘Lumarith.” 

uses have been found for the solid materials. 

The first synthetic laboratory plastic was a 
vegetable product which started from humble 

beginnings and was indirectly connected with 

the elephant situation in India and Africa in 

1868. Billiard players were in a bad fix. They 

wanted to set up more tables all over the 
country—but there was a shortage of ivory 
for billiard balls. The situation became so 

desperate that a New York firm offered 

$10,000 to anyone who could discover a way 

of making artificial non-ivory spheres for cue 

enthusiasts. The offer attracted the attention 

of John Wesley Hyatt, owner of a small 
printing shop in Albany, and 

with his brother Isiah, he set 

out on the trail of a synthetic 

billiard ball. As a billiard- 

ball manufacturer, Hyatt 

was a dismal failure. His 
plan to compress a paper 

fiber-shellac mixture into a 

sphere and coat it with some 
ivory-like substance didn’t 
even come close to winning 

the prize. But he did invent 

Automobile hardware molded from 
plastics is attractive and inexpensive 
Note various molded designs (right) 

* ) 
4 

¥ 
LS. 
=a 

mae 

> , ‘ : ‘ 

a material that had never been known before 

and that is now to be found all over the world 

—Celluloid. 
John Hyatt was a blacksmith’s son and 

didn’t have much formal education in 

chemistry, but he had a native talent for the 

science and an eye for the practical. He 

obtained the cellulose which duPont and 
other companies now use for making rayon 

from waste wisps of cotton, and mixed it with 

nitric acid and other chemicals. By properly 

applying heat, Hyatt ended with a cellulose- 
nitrate fluid that hardened upon cooling, and 

to which he gave the trade name Celluloid. 



Under pressure the soft, thick syrup could 
be put into molds and hardened. The 
young printer immediately set up his Cellu- 
loid Company in Newark, N. J. 

Celluloid, the Grand-Old-Man of plastics, 
was and still is a great trickster. Clever 
processing methods treat it to look like ivory, 

tortoise shell, mother of pearl, onyx, rare 

woods, lapis lazule, and marble. It is tough 
enough to be used in golf club facings, mallet 

heads, shoe-lace tippings, and toothbrush 

handles. But the pioneer substance is 
gradually being replaced by the so-called 

cellulose-acetate plastics, which are cheaper 
to make and don’t have Celluloid’s main 
drawback, inflammability 

Celluloid burns rapidly and is closely re- 

lated to guncotton, a substance used in ex- 
plosives. In fact, guncotton contains 14 

per cent nitrogen while Celluloid with an 

1l per cent nitrogen content is only three 

percentage points away from being an ex- 

plosive itself. So chemists started on the hunt 

for a non-burning plastic, and researchers at 
the Tennessee Eastman Corporation found it 

first. The substance, called cellulose-acetate, 

is made by mixing cellulose with acetic acids 

instead of nitric or sulphuric acids, and burns 

about as slowly as wood. This type of plastic is 

now known by such trade names as Fibestos, 
Lumarith, Plastacele, Tenite and others. 

Cellulose-acetate was first used for air- 

plane “dopes” (substances that make airplane 
wings taut and air-tight), non-inflammable 

films, and artificial bristles for toothbrushes 

4 / 

and hairbrushes. By taking a soft cellulose- 

acetate mixture and rolling it into large 

sheets, workers produced the now-famous 

Cellophane on a commercial scale as far back 

as 1908. 

Sixteen years later duPont got hold of it 

and as the transparent paper began to appear 

on everything from cigarette packages to 

chocolate layer cakes, it made millions of 

dollars in clear profits during the depth of 
the depression. But cellulose-acetate as a 

23-4 



solid stuff used for ash trays and thousands 
of other conveniences is a more recent de- 

velopment. 
Before the depression less than 2,000,000 

pounds of cellulose-acetate plastics were 

made annually. Then came the slump—and 
with it the beginning of a rapid increase in 

demand for these materials. Production 

soared to nearly 3,000,000 pounds in 1933, and 
today the industry is well over the 13,000,000 
mark. Helping to swell cellulose-acetate 

totals is the automobile industry, which uses 
the plastic—dyed to various brilliant colors— 

for steering wheels, dashboard panels, door 

handles, and gearshift and control knobs. 

Other uses include radio dials, golf tees, gun 

butts, toy airplanes, dominoes, poker chips, 
necklaces, bracelets, and rings. 

Cellulose products are made in several 
ways. The pure plastic may be distributed in 

slab form to manufacturers who want to grind, 

shape, and polish it. Or the material may 

come in a powder form, in which case it will 

be molded in special machines. But before 
this process takes place, some producers put 
the plastic through a “pre-forming” routine. 

The plastic falls into die cavities and is 
pressed by a descending punch to a “pill” or 

“pellet.” While the single-punch type of pre- 

forming press makes about 3,000 pills an hour, 
high-speed rotary pre-formers can make as 

many as 60,000 pellets in the same time. 

There are two chief ways of molding 
plastics. In compression molding, the pellets 

are placed into specially hardened steel molds, 

say, in the shape of bottle caps. Then the 
pills are heated into a thick fluid and squeezed 
by pressure averaging 3,000 pounds per 

square inch. Since cellulose-acetate plastics 

must cool to harden, the molds have to be 
chilled with cold water. The entire process 

may take only two or three minutes per 

article, but many things can happen to upset 

things. When the plastic is in the mold, 

things are under perfect control, but the 

minute workers try to remove the shaped ma- 
terials, irritating and often uncontrollable 

chemical changes may spoil the product. 

Some removed bottle caps may have “blisters” 
on them; others may crack or warp; still 

others may show a peculiar “frog skin” 

surface. There are about 15 possible flaws, 

59 things that might cause them, and 78 

suggested remedies to gray the hairs of 

[Continued on page 93] 

The injection pressure machine (right) is breaking all 
records for production of plastic articles. It iy &- 
predicted that some day such a machine will cast a bath- 
tub im one big splash—complete—but without bather! 



Above—Forming the nacelle, 
or body, of the “Baby Alba 
tross."" The plywood for the 
body is placed in the mold in a 
moist condition after which an 
air-filled rubberized balloon is 
placed atop the plywood. The 
upper section of the mold is 
then lowered against the bal- 
loon and pressure applied until 

the plywood dries, assuming 
the desired shape. Right—In 
terior view of the Bowlus fac 
tory in San Fernando, Calif.. 
showing partially finished 
wings Bowlus, rated as one 
of the world’s best glider 

pilots, is shown carrying «4 
glider nacelle, which weighs 
about 28 pounds. The “Baby 
Albatross” is sold completely 
assembled for $750 or in 
knocked-down kits for $400 

48 

A bove—Designed by 
Hawley Bowlus, who is 

said to have taught Col. 
Charles Lindbergh the 
art of soaring a glider, 

the “Baby Albatross” 
sailplane presents a 
novel appearance in 

flight due to the fact 
that it features a short 
streamlined nac:sile for 
the pilot instead of the 
conventional lengthy 
fuselage. The tail unit 
is attached to the 
nacelle by means of a 
metal boom. Right— 
The cockpit contains 
three instruments—an 
air-speed indicator, alti- 
meter and rate-of-climb 
meter. The pilot's 
hands are gripping the 
half-wheel control that 
governs banking, climb 
and descent of glider. 



New “Tell-Tale” Device 

Simplifies Pilot's job?” 

ESIGNED tc simplify the 
pilot’s operation of a giant, 

new, multi-motored, sub- 
stratosphere type 30-passenger 

Curtiss-Wright transport air- 
plane now nearing completion 
in St. Louis, Mo., a specially 
developed “Tell-Tale” device 

(right) automatically checks 

the functioning of all instru- 

ments and vital parts of the 
plane and, supplementing the 

so-called Sperry “automatic 
pilot,” greatly eliminates “pilot 
fatigue” with its resultant er- 
rors in operation. 

Connected to various parts 

of the piane (sketch), the 

“Tell-Tale” device is essen- 
tially a panel of lights in full 
view of the pilot. The pilot 

simply presses a pre-selector 
switch corresponding to what- 

ever operation he requires and 
a battery of lights on the panel 

immediately indicates any nec- 
essary controls or instruments 

which must be adjusted. As 

the latter are properly manipu- 
lated, the corresponding lights 
on the panel become darkened, 
indicating proper functioning 

Public Machine Sends 

Facsimile Telegrams 

OUSED in a small cabinet, 
which fastens to a wall, a 

newly developed automatic 

telegraph machine enables the 

user to transmit a telegram as 
easily as dropping a letter in 
a mailbox. The message need 
only be typed or written on a 
telegraph blank and dropped 

into a slot in the machine, as 
shown in photo, whereupon it 

is automatically wrapped 
around a transmitting cylinder 

revolving before a photo elec- 
tric cell and a facsimile is trans- 
mitted to the nearest main tele- 
graph office. 
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Wing Of ’Flivverplane” 

Supports 18 Men 

ROVING the strength of its 
wing structure, the photo 

at left shows 18 men seated 
upon the wing of a Piper “Cub” 
airplane. Note that the tires 

have flattened under their com- 
bined weight, approximating 

2,800 pounds. Powered by 

either a 40 or 50 horsepower 

air-cooled engine, the “Cub” 

is rated as the most popular 

lightplane in America. 

New “Trailer-Boat” 

Is Hauled By Car 

HE unique “trailer-boat” 

shown on the left is 

equipped with permanently- 

installed retractable wheels at 

the stern, and is easily hauled 

by any light passenger car by 

means of a trailer hitch on the 
bow. The craft is merely 
pushed into the water on the 
wheels, and the latter are then 

folded back (as indicated by 

small insert photo) when the 

boat is floated. It is 144 feet 

long, has a 5-foot beam, seats 
four to six persons, and is 

powered by a special inboard 

mounted motor. Maximum 
speed is 10 m.p.h. When not in 
use, craft is stored in garage. 

Collection Of Fishing 

Tackle Worth $10,000 

ALUED at $10,000 and 
numbering 11,000 pieces, a 

collection of fishing lures and 

tackle owned by J. C. Seaman, 
of Cleveland, Ohio, is believed 

to be the largest private col- 
lection of its type in the coun- 
try. The novel collection is 

comprised of flies, plugs, rods 
and reels which Seaman gath- 

ered together during a period 
of 14 years. 



Tomorrows Inventions 
r , Above—A look into the future! The first submarine “screw-ship” arriv- 

LANS for a speedy submarine ing with mail and express after crossing the ocean in less than one day. 

“screw-ship,” which would 

serve as a carrier for the quick 

dispatch of mail and freight be- 

tween continents, have been de- 
veloped by Maximilian Bernd, an 
engineer in Hamburg, Germany. 

Resembling a torpedo in general 

appearance, the proposed under- 
water craft consists of two parts. 
One, a cylinder-like inner 

chamber, features the crew’s 

rooms, the storage hold, engines 

(electric) and a gyro device to 
maintain balance. The other part 

of the future “screw-ship” consists 
of a steel outer jacket which ro- 

tates around the stationary inner 

chamber by means of a special 
gear and bearing arrangement and 

which has spiral-shaped metal fins 
fastened to its surface. When the 

engines cause the outer jacket to 
rotate, the spiral fins screw into 

the water much as the threads of 

a screw bite into wood, thus forc- 

ing the craft forward. A periscope 

at the nose and a rudder at the 
rear facilitate steering. 
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Electric Track Device 

Starts Runners Fairly 

LIMINATING the chance 
of one track runner start- 

ing a split second before 

another, a new device con- 

sists of a revolver which is 

electrically wired to contact 

plates under the runner’s hands 
(arrow). Should he start pre- 

maturely, the electric circuit to 

the gun is broken when he lifts 

either hand, making it impos- 

sible to fire the gun and offi- 
cially start the race. 

Model Of Non-Sinkable 

Lifeboat Demonstrated 

MODEL of a non-sinkable 

50-passenger all-metal 

lifeboat, which automatically 

rights itself regardless of how 

rough the water, was recently 

demonstrated in New York, 
N. Y. Invented by Charles 

Farrugia, a 29-foot lifeboat 

patterned after the model 

would be powered by a gasoline 

engine and feature a completely 

decked over hull with water- 

tight hatches. Separate cowls 

would provide an ample supply 
of air for the passengers and 

engine. Complete radio equip- 

ment would be carried. 

Short-Turn Tractor 

Has Adjustable Frame 

PECIALLY designed for 
general utility work on 

farms, a new tractor features a 
frame which can be adjusted 

from 48 to 72 inches in length 

and from 60 to 70 inches in 
width. Powered by a gasoline 

engine, the 2400-pound tractor 
has a draw bar pull of 1,500 

pounds at a speed of 442 m.p.h., 

can attain a speed of 20 m.p.h. 
and turns in its own length 

(insert) as a result of individ- 
ual drive wheel control 



In the pressure tank shown at 
right, aircraft radios are sub- 
jected to a test designed to prove 
their ability to operate at various 

altitudes. Vacuum pumps re 
duce the interior pressure of the 
tank to a degree simulating that 
encountered by a plane fiying at 
30,000 feet. Below—For a 96- 
hour period this humidity cham- 
ber “tortures” the radios with 
temperature extremes ranging 
from desert heat to arctic cold, 
revealing faults in many parts. 
Throughout the 96-hours, oper 
ating tests are made and the units 
must perform normally to pass 
the critical inspector's check 

by Byers C. Rathbone 

EFORE major air lines will accept radio 

equipment for installation aboard their 

huge transport planes the receivers, trans- 

mitters, antennas and other radio aids are 

submitted to gruelling laboratory tests to de- 

termine their ability to withstand varying 

atmospheric conditions, shock and vibration. 
In the shops of a builder of communications 

equipment in Kansas City, Mo., several 
unusual machines have been developed to 

[Continued on page 98] 

The shock-proof qualities of aircraft radios are 
checked by dropping them onto a rubber mat 
(above) from a height of 18 inches not once, 
but 100 times! Below—Aircraft radios must 
survive a four-hour test on this electrically 
operated “‘shake table” to be acceptable. ies 
special eccentric gears create a vibration that 
tears ordinary radios apart in a few minutes. 



“We are five years behind Eng- 
land and Germany in planes, 
engines and equipment and 
a@ full 10 years behind in the 
development of our air force 
as a third arm of defense.” 

by Major Al Williams 

MERICA is not an airpower! 

We have, instead, two flying services— 
one with the Army and the other with the 

Navy—and they are not adequate for the 
defense of the nation. 

As airpower goes, I estimate that we're 

about five years behind Europe's leaders in 
planes, engines, and equipment, and a full 10 

years would be needed for the maturity of a 

brand new service. This goes in spite of a 
European demand for American fighting 
ships, in spite of “downhill” speeds of from 

575 to 700 m.p.h. claimed for blunt-nosed 
radial engined planes, and in spite of a 

college-student civilian training program 
which portends to be a solution to the pilot 
problem. 

Our air-cooled engines are good, and hold 
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Top: This strange looking craft is the sensationally new 
Lockheed XP-38 mid-wing moneplane equipped with twin 
Allison liquid-cooled engines. The double-fuselage plane 
was built experimentally for the Army. Officially called 
the newest and fastest fighting plane, this photo was taken 
just prior to its take-off for what proved to be a near-record 
cross-continental flight made in slightly over 7 hours. 

Above: This is « single-engine Curtiss XP-40 equipped 
with an Allison liquid-cooled motor. It is one of the new- 
est single-seat fighters built for the Army and is claimed 
to have a top speed in excess of 400 miles per hour. 

their own with foreign radials. Our ships came 

in handy in the scramble for planes after the 

Munich incident; they are fill-ins for building 
programs that weren’t geared to air war. But 

they are powered by engines which can’t ap- 
proach the English Rolls-Royce streamlined 
power plants, for instance, and none of the 

planes is in the same speed bracket with 

standard fighting ships of the airpower na- 

tions. 



In my opinion, the most significant de- 

velopment in American military aviation in 

recent years came recently when the Army 
super-speed XP-38 Lockheed streaked across 
the continent in a little more than seven hours 

That plane was powered by two Allison 

streamlined, liquid cooled engines, and it 

could mark the fulfillment of enduring 
prophecy and the beginning of America’s true 

performance in the air. It picks up speed re- 

search where a little Navy biplane left off 16 

long years ago. 
The biplane was a sleek, streamlined little 

ship powered by a Curtiss D-12 engine, an 
in-line and water-cooled plant. It slid 

through the air with less resistance than any 
ship of its period, and its record of 266.6 m.p.h. 

was made when no service plane was tipping 

150. I flew that ship to its laurels, and its 
speed stood briefly as the world’s record and 

for eight years as the American speed record. 

It stood as our record for so long because the 
reactionaries, headed by the then Assistant 
Secretary of the Navy for air, declared that 

266.6 m.p.h. was all the speed we could use 
Jimmy Doolittle, of the Army, (I, then a 

pilot for the Navy), and many other ambitious 

youngsters envisioned speeds of 300 and 400 

m.p.h. and up and were anxious to fight for 
them. We lost out, though, and first the 
Navy and later the Army abandoned the in- 
line engines in favor of the radials. Never 
since has the United States held the world’s 

speed record, which at present is held by 
Italy at 440 m.p.h. 

The new type twin-engine Army ship hasn’t 

brought us out of the woods, although it does 
blaze a trail. It isn’t “probably the fastest 
in the world,” as announced at the time of its 
appearance. Last summer I flew one German 
ship whose prototype approached the top 
speed claimed for the Lockheed, and saw 

Below: U. S. Army official photograph of the Boeing 
XB-15 “super-flying fortress” being tested by the Army. 
This air-giant is powered by 4 one-thousand horsepower 
engines built by Pratt & Whitney. Largest of the bombers 
designed for our air force, it is for long-range flying. 

Below right: Northrop A-17, two-seat attack monoplane 
with detachable wing-tips. Equipped with 750 hp. radial 
engine. Top speed is 310 m.p.h. Climbs 2,500 ft. / min. 

Above: Official Army of the Curtiss Y1A-18 
powered with two si , 9-cylinder Cyclone en- 

This attack job was recently tested by the 3rd 
Attack Group, G.H.Q. Air Force. 

Abeve: This small low-wing monoplane, known as the 
it ie intended to intercept 

Aa orn before they teach their destination, is an 
Army experimental Ob a by Curtiss. Eq 
with a super-char “charged 600 hp. motor, the plane will 
climb 5,000 feet in 1.6 pe Ae od Speed is 304 m.p.h. 
at 17,000 ft. Armament consists of two machine guns. 

Above: Seversky P-35, single-seat sont ahess, meneptons 
equ with 950/1000 hp. Pratt 5 
cylinder radial ongne. Top speed Ry is 
300 aps. is ty por Rca =: 
ment consists of two mach guns and light bombs 



Curtiss A-12 two-seat 

top speed of 192.5 mph. It has 

Above: Major Al Williams is shown beside his famous 
Navy Curtiss racer equipped with a Curtiss D-12 liquid 
cooled engine, in which he won the Pulitzer race at St. 

Louis in 1923, with a speed of 266.6 m.p.h. 

another type which outdid it by 35 m.p.h. 

It isn’t 100 miles an hour faster than single- 

engined foreign ships, and I know that from 

time at controls, too. It isn’t an innovation, 
for upon my return from Europe last summer 

I reported a twin-engined, streamlined 
fighting plane—also a single-seater—which 

can outdo the aerobatics of any single-engined 

plane. 

But the new American ship is a tribute to 

the Army Air Corps’ initiative and to the 
perseverance of the Allison Engineering Corp. 
It’s an example of what should be going on 
all over the country, for speed is the essence 

of airpower, and research is the only way to 

speed. And even after a good engine is de- 
veloped, a long period of teething trouble is 

ahead of it. It’s a hard grind from the ex- 
perimental stage to the standard fighting ship 
rating. In all these things, we trail Europe. 

Our nearest approach to actual air power 
lies in the General Headquarters Air Force. 

Before 1935 the Army Air Corps was 

scattered throughout the country, and in 

charge of nine different Army Corps Area 

commanders—all generals of infantry, 
cavalry, or artillery. As could be expected, 
they operated as nine separate forces. If the 

pilots of the first pursuit group at Selfridge 

Field, Michigan, wanted to fly to New York, 
for instance, they had to get permission from 

the Corps Area Commander. The GHQ 

Air Force was established in 1935 as an ex- 
periment. Later, when Major General H. H. 

“Hap” Arnold took over control of the Army 
Air Corps in 1938, he said he was going after 

some faster fighting planes. He meant 

business, as witness the new twin-engined 

Left: Brewster XF 2A-1, Naval shipboard experimental 
fighter. It is a mid-wing, all-metal monoplane equipped 
with completely retractable landing gear. Armament 

consists of two machine guns in top cowling. 

Mechanix Illustrated—May, 1939 

ote fF 

— nf i -. —. | 

ome w 

serodtortn 



20us 

quid 
. Se. 

ion, 

ner 

1ed 
\ich 

ned 

> to 

the 
orp. 
on 

nce 
y to 

de- 
e is 

ex- 
ship 
ope. 
wer 

ree. 

was 

| in 

\rea 

try, 
‘ted, 
the 

idge 
ork, 
rom 

rHQ 
ex- 

[. H. 

rmy 
ifter 

eant 

ined 

nental 
ipped 
ament 

Above: Official U. S. Army Air Corps photo of the Martin 
B-10 bomber designed for the Army G.H.Q. Air Force. 
This mid-wing job is equipped with two radial engines and 
is designed especially for service on the Pacific Coast 

streamlined Lockheed. He’s dug into the de- 

fense problem with his “blackout” rehearsals, 
and the long range work of his corps is best 
attested to by the “Flying Fortress” flights to 

South America. 
I’ve got a lot of respect for “Hap” Arnold. 

He flies his own ship, and that dates back to 
1911. He’s a flying man’s pilot, and a flying 

man’s executive. 

The GHQ force illustrates the merit of a 
separate air force, but it isn’t a separate air 

force in any sense of the word. It’s a com- 
promise, and it provides the reactionaries with 
a handy answer for air power appeals without 

stripping the control from their hands. While 

the force nominally operates under its single 

command, it nevertheless is subordinate to 
the General Staff and is restricted to land 
operation. (The Navy’s jurisdiction prohibits 
the Army force from flying more than 100 

miles to sea.) 

The GHQ Air Force is dependent on a 

parent service, but it isn’t living in the same 
house. That little taste of independence and 
opportunity for initiative has produced re- 

sults, and gives us a glimpse of what our air 
force should and could be. 

Each time our fighting aviation services 
have shown promise of being able to run a 
war independently of the land and sea forces, 

Army and Navy leaders jumped on the idea 

and pushed our errand boy aviation back to 
its original status. That’s where it is today 

and whether our Army and Navy can be com- 
pelled to acquiesce to any reorganization is 
the first “question” in the popular desire for 

air protection. 

[Continued on page 101] 

Right: Northrop BT-1, two-seat dive bomber monoplane 
equipped with 750 hp. Pratt & Whitney engine. Designed 
as a Navy attack ship; performance figures are confiden- 
tial Note that landing gear is partly retractable 

formerly Modern Mechanix 

Above: Curtiss SBC-3 two-seat scout bomber 
for the Navy. fue Memes & Cemooet wh « 
& radial The Navy purchased 141 such gg Ch Lig 

« 

Above: Consolidated’s e tal patrol bomber 
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Science Seeks 
Hidden Dil 

EOLOGISTS are turning once more to a 

trick of their trade—“layer cake” geology 
—to postpone the renewed threat that the 

world is going to run out of oil. Science ex- 
pects to gain this end by studying the “layer 

cake” formation of the earth. 
Dr. A. I. Levorsen of Tulsa, Okla., former 

president of the American Association of 

Petroleum Geologists, insists more oil will be 

found. He claims that in many parts of the 
country the surface rocks were deposited on 

top of folded, broken, altered older rocks, 
which, during the almost measureless time 

since they were deposited, were smoothed on 
the upper surface. 

These older rocks resemble a layer cake 

that has been bent and twisted. No trace 

of these complicated folds show on the surface, 

nor in shallow drilling or ordinary geophysical 
exploration. In these folds and domes may 
be oil. 

These hidden pools may be found by sen- 

sitive geophysical surveying instruments, 

specially made to detect small differences be- 

tween folded and flat rocks a mile or more 

beneath the surface. (See photo top left). 

“Layer cakes” aren’t the only new thing in 

geology, Dr. Levorsen points out. Changes 

in the number and size of the pores in a 

single bed of rock can cause oil to accumulate 
on certain places. If a bed starts out as sand- 

stone, and changes within a few miles to shale, 

which has fewer pores, and then to a lime- 

stone, which has almost none, oil will tend to 

accumulate in the porous, sandy part of the 
bed and not in the 

shale and limestone. 

Often a wedge-shaped 
bed of sandstone, sur- 

rounded by shale and 
limestone, is found in a 

single level, unbroken 

formation. Chance, 
use of geographical in- 

struments or possibly 
study of changes in 

tiny fossils may be the 

only way of finding oil. 

This is a bird’s eye view of a 
California oil field of today. 
Science ponders the question: 
“How long can these wells suck 

oil from mother earth?” 
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New Lightplane Has 

Steerable Nose Wheel 

ELIEVED to be the first 
modern lightplane 

equipped with a tricycle type 
landing gear, the front wheel 

of which is steerable, a newly 

developed low-wing mono- 
plane features all-metal con- 
struction, except for fabric 
covering on the outer wing 

panels. Powered by an in- 
verted, in-line, air-cooled en- 
gine of 60-horsepower, the 

plane carries two passengers, 
seated side by side, and has a 
top speed of 101 m.p.h. The 
monocoque type fuselage is 

18% feet long and is made of 

aluminum alloy. The wing- 
span is 30 feet. Note the twin 

rudder assembly. 

Biggest Tire, Smallest 

Scraper Star At Fair 

HE photograph at right 

shows the world’s largest 

tire—96 inches in diameter, 39 
inches wide and weighing 1,600 

pounds—serving as a_back- 

ground for the world’s smallest 

dirt scraper machine, a 

¥4-inch-scale working model, 

which has been placed on ex- 
hibition at the San Francisco 

World’s Fair. The model 

scraper is an exact reproduc- 
tion of a machine that handles 

27 tons of dirt at one time. 

A Pick-Proof Lock? 

EQUIRING no key or 
keyhole, an electrically 

operated lock invented by Ed- 
mond Michel, of New Orleans, 
La., is claimed to be pick-proof, 
although locksmiths have 
stated for years that such a lock 

could never be developed. The 
new lock is opened by pressing 

a certain combination of but- 
tons, which creates the proper 

electric circuit that automati- 
cally trips the catch. 
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Builds One-Passenger 

“Power Cruiser” 

LAIMED to be the world’s 

smallest “power cruiser,” 
the novel boat shown at left 
carries her designer-owner 

W. H. Lettelier, of Los Angeles, 

Calif., through the water at a 
speed of 6 m.p.h. Powered by 

an engine of only %-horse- 

power, the tiny craft has a beam 

of 28 inches, draws 6 inches of 
water and is 8 feet, 3 inches in 
length. The cruising range is 

about two miles. The little boat 
is an exact replica of a 33-foot 

powered cruiser. 

Lake Yields Tons Of 

Valuable Lead-Shot 

SING home-built suction- 

type salvaging equipment 
(left) to recover lead-shot from 
a nearby lake where about 150 

tons has accumulated as a re- 

sult of the activities of sports- 
men engaged in shooting clay 

pigeons, two former unem- 
ployed men in Denver, Colo., 
have created a paying business. 

From 2,000 to 3,000 pounds of 

lead-shot are recovered daily 

and the men sell it to local 

smelters for $65 per ton. 

Detroit Plans Stadium 

For 1948 Olympics 

ETROIT’S Olympic Games 

Committee, which seeks 
to bring the athletic spectacle 

to the Michigan city by 1948, 
has drawn up plans for a 

stadium (left) in which to hold 

the international competition 

The proposed stadium features 
a roof of novel design which 
would cover an oval field, 340 

feet by 700 feet in size. Ac- 
commodations for 100,000 spec- 

tators would be provided and 
construction would cost about 

$1,500,000. 
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ARRYING 16 passengers and a crew of 
three, the twin-motored Douglas DC-5 is 

the latest type of transport plane developed 

Golf Device Gives Practice 

TTACHED to a rubber hinge, which can 
be fastened to the wainscot panel of a 

room, a new golf ball device (below) enables 

a player to practice indoors. No matter how 

hard the ball is struck, it cannot free itself. 

formerly Modern Mechanix 

High-Wing Douglas DC-5 Transport Plane Makes Bow 

for airline use. The new airplane’s high-wing 
design enables passengers to obtain an unob- 

structed view of the terrain being flown over. 

Wheel Motor Drives Scooter 

EVELOPED in Berlin, Germany, the 
powered scooter shown above features a 

specially designed air-cooled engine which is 

attached to the front wheel fork. A gear ar- 
rangement between the motor and wheel 
enables the scooter to travel at a top speed of 
about 20 m.p.h. 
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Scaffold Is “Jack-In-Box” 

dey for cleaning and maintenance work 
in buildings that have lobbies with high 

ceilings, a new electrically operated platform 

device (above) is comprised of eight tele- 
scopic aluminum frames and lifts two men 

from a minimum height of eight feet to 45 

feet at the rate of six feet per minute 

Stuffed Bronco Is Photo Gag 

ROVING that you can’t always believe 
your eyes, the photo above shows a road- 

side photographer in Rapid City, S. D., taking 

a picture of a customer astride a stuffed horse 
in a typical “ride ’im cowboy” pose. The 

novel “prop” is said to have created con- 
siderable business for the photographer. 

Invents Two-Wheeled “Auto” 

EVELOPED by J. Grady Tingle, of 

Miami, Florida, a new type of vehicle 

(below) features two main wheels similar 
to those of a motorcycle and two smaller re- 
tractable sidewheels, which are let down to 
prevent tipping (left) when the “auto” is 

slowing for a stop. A four-cylinder air-cooled 

engine provides power for the novel .car 

Mechanix Illustrated—May, 1939 
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Invents Pistol-Type Welder 
PISTOL-TYPE electric welding appa- 
ratus (circle) which completes 20-25 

spot welds per minute, has been invented by 

Delmar Gray, of San Francisco, Calif. The 

welder has a grip squeeze that clamps the 

electrodes over the joint to be welded, elimi- 
nating the necessity of holding the wires with 

the hands, while the current is turned on 

merely by pulling the trigger. The welder 
was devised specially for use on heavy wires 

used to construct skeleton frames for me- 

chanical dummies. 

Torque Wrench Has 

Built-In Warning Light 

NEWLY developed torque 

wrench features a built-in 

battery-operated light that 
flashes (right) when a pre-set 

tension is reached, thus elimi- 

nating the danger of applying 

too much force when tighten- 
ing nuts. The wrench also has 

a dial which indicates the 
amount of tension being ap- 

plied at any time. 

If you are interested in any of 

the items mentioned in this issue, 

send a stamped, return envelope 

for the address of the manufac- 

turer or inventor. 
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Magnet Is Ultra-Powerful 

MALLER than a pencil eraser in size and 

made of a special alloy, a newly developed 
permanent magnet can lift a flat iron weigh- 

ing over five pounds (above), which is 1,500 

times its own weight. Insert photo shows the 
magnet with the steel jacket that protects it 

against demagnetization when not in use. 
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Build and Fly this Miniature | |! 

interesting airplane. 
The Delanne is 

really a tandem mono- 
plane—the front wing 

is high, with gull-wing 
roots; the rear wing, 
which takes the place 
of the normal sta- 
bilizer, is of the low- 
wing variety and not 

only has a pronounced 
dihedral, but also 

considerable sweep- 
back. These features 

lend themselves ad- 
mirably to flying 

model requirements 
The wings provide 
ample surface without 
excessive span, and the 
sharp dihedral of the 
rear wing ensures 

stability without re- 
sorting to the cus- 
tomary distortion of 
the main wing di- 
hedral. Twin rudders 
are mounted on the 
extremities of the rear 
wing 

Building the Model 

The materials re- 
quired are simple 
They include small 

by } && 
ecu 7] | PoeeeeeeeeeT, 

Douglas Rolfe fEIEF 2 48 
£32t7 ‘3 15 ° 

HE Delanne can- Ges. 2325 | of 
non-plane is + ae at T 

France's latest thing in Sse bc 
multi-seat fighters. t ia si 
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ILLUSTRATED, the et im seen ca 
Delanne differs so radi- SJ 8” 
cally from conven- Te = pr 
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thought our air-minded 7m + a5 - sii 
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scale model of this | 3¢ 
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2 EACH FROM [/16" MED. SOFT SHEET) — se aw a cae STUB WING RIB PATTERNS (mane 

A few minor details, 
such as the motor 
banks and forward ma- 
chine guns, have been 
omitted in the interests 
of performance, but 
they can be added if the 
builder wishes. Bulk- 
heads are covered di- 
rectly with sheet balsa, 
eliminating the neces- 
sity for stringers, and 
making @ neat, strong 
fuselage. With the ex- 
ception of the enlarged 
propeller for flying. 
this model adheres 
faithfully to the pro- 
portions and design of 

its prototype. 
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New French 
Cannon-plane 
amounts of 7” and 1%” strip balsa; 4”, 

‘and 4%” sheet balsa; a short length 
of bamboo and one sheet of silver tissue. 

Two tubes of model cement; three 

bottles of clear dope and one bottle of 

silver dope; two yards of 4” flat rubber 

and some odd lengths of .028 piano wire 
just about complete the list. For those 
builders who don’t like the drudgery of 

carving out their own propellers, any 
8” standard 2-bladed, or 7” 3-bladed 

propeller is recommended. The model 
shown has a 742” diameter propeller but 
eight inches is the usual purchaseable 
size and is probably better than the 
smaller size as used. 

Begin by making up full size draw- 

ings from the plans shown. Better 
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Aligning the bulkheads on the keel member with great precision will assure true contours in the finished model. 
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Incidence of the wings is zero, due to the high forward gull-wing, and low 
tail wing with dihedral angle. Cover the wings before cementing in place, 
and cement rudders to the fixed portion of the tail only, leaving the 

free for adjustment to flying trim. 
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still—if possible, have the plans 
given here photostated to full 
size, using the scale noted on the 
drawings to get the proper di- 

mensions. Or you may have 
the plans blown up to any size 

you care to build the model. 
The great benefit of a photostat 
is that you get working size 
plans without the slightest 

effort on your part; that is, be- 
yond the fifty cents or so the 
prints will cost you from the 
local engraver. 

Having got your plans to- 

gether start the actual con- 

struction by cutting out all the 

parts needed to build the 
model. This is tedious and 

generally uninteresting labor 

in all model building, but the 
wise builder always gets his 
parts out before starting even 
the smallest portion of the as- 
sembly. The parts required 
are clearly marked as patterns 
in the plans. 

In cutting out the bulkheads 

for the fuselage, it is best to 
lightly rubber-cement the 

paper patterns to the balsa and 
cut to the line. In the case of 
bulkheads No. 3 and No. 4 

the patterns should be glued 
fast to the balsa as the paper 

[Continued on page 96] 
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HIS sturdy, practical toy may be easily 
built from plywood and scraps. The 

drawing above gives all necessary instruc- 

tions and dimensions for building it. Cut out 

the sides, head and tail with a coping saw. 

SHUTTLE-COCK 
GAME 

OU can make the equipment for this 
lively lawn game in a short time, using 

strips of white cotton cloth, two boards, 
some feathers and a cork. Saw out the 
rackets from soft pine boards, planing 

down the blade of each racket to %4” thick- 
ness and rounding the handle. Each racket 
is 32” long and 8” wide. The shuttle-cock 

is a large cork, one end rounded and the 

other fitted with several chicken feathers. 

Bind the feather quills together with cord, 
cover with glue and sink them snugly in 
the cork. The rackets can be painted a 
bright color, and the cork and feather tips 

dyed to match. The court area is 20’ by 50’, 
and is divided in two by bamboo poles set 
in the sod at the sides, and connected by a 

taut cotton tape 2” wide, placed five feet above 

formerly Modern Mechanix 
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If the curved seat back presents any difficulty, 
a simple straight one may be substituted. To 

make a lasting job the duck should be screw 
fastened throughout. Finish by enameling 

in bright colors.—C. Ibberson. 

nl 20! x 25! 

the ground. The four boundary lines of the 
court consist of cotton strips, torn from rags 

and stitched together. Peg the boundary 
strips to the sod. The game is played using 
Badminton rules.—G. E. Van Horn. 

67 



pair of beds is desired. 

Above is shown the finished bed. This is of 
“twin” size; so two units can be made if « 

TY NINER’ Bed 
Influenced by. and truly reminis- 
cent of the covered wagon days. 

TW HIS bed is an echo of the historic gold 

rush period. The prairie schooner wheel, 
ox-yoke, and longhorned steer provide the 

factors of influence and contribute to a de- 

sign both pleasing and practical. 

Construction of the bed is comparatively 

simple. Black walnut, or any hardwood 

matched for grain and color can be used. The 

legs are cut from 23%4x2%-inch stock, to di- 
mensions shown in the graphed drawing, 
Fig. 1, above. 

The wheel head assembly is the most diffi- 
cult to make, but by carefully following the 

working drawings no difficulty should be en- 
countered. Cut the wheel rim in two sections. 

Lay out, and cut a paper half-pattern to 
insure perfect duplication of both sections. 

These parts can be cut from a 2x9-inch plank 

The union at the top is reinforced with two 
44-inch dowel pins and can be additionally 

strengthened with a flat steel plate screwed 

to the back. Decorative groove cuts can be 

made on the rim face if desired 
The spokes are turned from 14-inch stock, 

as shown in Fig. 6. Eight spokes are turned, 

one being sawed in half lengthwise, and each 
half screwed to the cross plate, as shown in 

68 

Fig. 2. Note that the center vertical spoke 

has a short dowel, to prevent weakening the 
rim union. The hub unit is turned from 2- 

inch stock on the lathe, and the bank sawed 

out as shown in Fig. 3. If two beds are to be 
made (this one is of twin size) two units can 

be turned at one time. Then mark out and 
plane the flat spoke union surfaces on the 

hub. Bore the dowel holes in the hub so that 

the spokes will fit flush with the edge. Then 
bore the 34-inch holes in the wheel-rim, giv- 
ing particular care to the hole alignment. 

With all parts made for the wheel unit, the 

hub, spokes, cross member and rim should be 
assembled at one time. Each dowel joint is 

glued and drawn into position with a clamp. 
The lower ends of the rim are screwed to the 

cross plate with 14-inch screws from below. 

Glued wedges are driven into the spoke kerfs, 
as shown in Fig. 4, later to be sanded smooth 
with the rim surface. 

The bank drawer compartment is routed 
out as shown in Fig. 3. A piece of felt can be 

glued to the bottom of the bank, to prevent 

any scratching on the cross plate. A narrow 
strip is fastened to the back of the hub as a 
drawer stop. 

Screw the half-spokes and hub to the cross 
plate from below. The half-circle overlay 

Mechanix Illustrated—May, 1939 
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CUT WHEEL Riv 
IN Two SECTIONS 

——.. 

FIG. © 

HEAVY RAIL 
FASTENERS 

Above: Cabinetmaker's clamp holds spoke assembly in place 
while glue is setting. 

shown in Fig. 3 is held to the spokes with 
hidden screws, each screw being recessed 

about %4-inch and then covered with a wood 
button cap. The overlay will prevent any 
turning of the spokes and will add greatly to 

the appearance. It will also hide any defects 
of construction at the spoke and hub union. 

Next cut the head cross rail and fit to the 

legs with mortise and tenon joints as shown 

in Fig. 5. Glue cross rail and legs together 

before uniting with upper wheel assembly 
Note that the wheel rim diameter is some- 
what less than the distance between the out- 

side of the legs, thus allowing room to drive 

the two 14-inch screws through the cross 

plate and into the legs as shown in Figs. 4 

formerly Modern Mechanix 
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and 5. These screws are recessed and hidden 

with wood plugs which should be sanded flush 
with the surface. 

To make the foot assembly, lay out and cut 

a paper pattern of the yoke, or upper cross 
member, following the specifications of 

graphed drawing in Fig. 8. This piece is cut 
from 3x3-inch stock on the band saw and 

dressed to dimension with plane, spoke shave, 
and sandpaper. 

The back panel is 3g-inch thick, and can 

be made of ply-wood, or built up in width 
by gluing matched solid stock. This panel 

is mortised into the lower cross rail, and into 

under side of the yoke. Cut the end mortise 

and tenon joints of the cross rail, and glue 

up the complete assembly, as shown in the 
photograph. The yoke is fastened to the legs 

with hidden 2-inch screws as shown in Fig. 10. 

The side rails are of %-inch stock, with a 

1xl-inch hardwood strip screwed to the lower 

inside edge, to serve as a spring support. The 
rail-irons are screwed in place in the legs 

and side rails. There are many styles of rail 
irons on the market so be careful to select 

a substantial type 
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Right: Band-sawing the legs in accordance with the 
pattern in Fig. 1. Circle: Close-up of the steer head 
decorations on the footboard. Below: Three cabinet- 
maker's clamps hold the foot assembly firmly while 

the glue is drying. 

Make a pattern of the long-horned steer, 

following the drawings of Fig. 11, and trace 
on \%-inch hardwood stock. Then cut out 

and sand all top edges round. A pleasing 

contrast of color can be obtained by apply- 
ing two coats of black India ink to the overlay 

before mounting on the panel. The mount- 

ing is done with two or three wire brads and 
glue. Sink the brads and fill holes. 

The selection of casters or gliders is very 

important, and there are many styles and 

models to choose from. The improved large 

gliders are very satisfactory and will not mar 

the floor. They also give a minimum of ele- 
vation to the bed when installed. Be sure 

to determine the size of the insert shank on 

the model chosen before boring the retaining 

holes. 
Sand over all with number 00 sandpaper 

70 

preparatory to finishing. If black walnut is 

used spot out the light sapwood portions with 
a penetrating walnut stain, to match the full 

color of the dark wood. Then apply a coat 

of raw linseed oil to bring out the grain. Let 

stand for twenty-four hours. Then rub off 
any surplus oil that did not soak in. Apply 

a coat of high grade varnish and let stand 
until thoroughly dry. Rub to a smooth finish 

with fine steel wool. Apply another coat of 

varnish and repeat the procedure of the first 

coat. Then apply the third coat, and let stand 
for forty-eight hours, after which, rub down 
with very fine pumice, or rotten stone in oil. 

On a close grained wood, this should produce 
a smooth, satiny finish. 

If the construction is of open grained wood, 
a coat of wood filler is applied first, which, 
when set, is rubbed across the grain with a 

piece of burlap. If a color stain is desired it 
should be applied at this point. The balance 
of the finishing procedure is the same as de- 
scribed before. A finish of white shellac, in 
multiple coat, can be used, but of course will 

not be as durable as the varnish finish. 
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Soap Paste Prevents Chafing 

And Excess Heat In Tires 

Easy Methods For Motorists 
USUAL METHOD OF 
FILING BREAKER 
POINTS 

[ APPLY LIBERAL BRUSHING TO INTERIOR 

o THIS LEAVES 
ROUGHNESS ON 
FLAT END OF 

& < 
4, MM”ANY POINTS TO CAUSE 

CORROSION 

= 
4 * 
. 

66h? st ‘e.*. 

@ 
= RAUB FILE 
FULL OF FINEST 
GRADE VALVE 

GRINDING COMPOUND 

WILL LEAVE SMOOTH 
TOP THAT 
® WILL NOT 

ARC OR 
BURN 

I iia 

Better Way To File Points 

OF CASING WITH SOAP PASTE —— N O MATTER how fine the file or how carefully 

OU can avoid a lot of 
chafing, and keep down 

excessive heat in your 
tire casings by mixing a 
stiff paste from soap chips 
or flakes, then applying it 
to the inside of the casing. 
Dissolve the soap in water, 
by means of gentle heat, 

until the mixture has the 
consistency of heavy paint. 
After it has cooled add a 
couple of teaspoonfuls of 
ammonia for each pint of 
paste. A little talc may also 
be added, although this is 

not strictly necessary. Coat 
the inside of each casing 
liberally, and allow the 
mixture to dry well be- 
fore replacing tube and 
rim. The soap will form a 
lubricant between tire and 
tube, eliminating much of 
the friction from this 
source—A. H. Waychoff. 

A Crawl Proof Battery 

Connection 

BATTERY terminals usually taper 
towards the top, and sometimes 

the lugs “crawl” up, loosening the 
connection and breaking efficient con- 
tact. To overcome this difficulty, 
tighten the cable lugs as usual, then 
drive in a small brass wood screw at 
the point where the split sides of the 
connection are drawn together by the 
bolt. This will keep a tight contact, 
and at the same time can be easily re- 
moved.—A. H. Waychoff. 
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Wire Sparkplug Cleaner 

[ SECTION OF PICTURE CORD WIRE 
1 - . “ OL 

AN 

=1-172" 
LENGTH AT END 

JABBING IN- 
SIDE OF SPARK 
PLUG WITH THE 
END, QUICKLY 
REMOVES ALL 
CARBON 
oerosiT 

A SMALL scrap of ordinary flexible fine 
wire picture cord makes an excel- 

lent emergency sparkplug cleaner. Use a 
piece three or four inches long, unbraided 
an inch or so at one end, thus forming a 
stiff brush. Jab this about the inside of the 
shell, and around the porcelain insulator. 
In a few minutes the plug will be bright 
and clean.—A. H. Waychoff. 

you use it on the ignition points, you are 
bound to leave them 
slightly wavy as shown 
at (2). These wavy lines, 
while practically micro- 
scopic, are rough enough 
to cause the points to start 
wearing immediately, 
soon —- bumpy, 
itted and making the 
ing job inefficient. This 

can be avoided by rubbin, 
the file full of any g 
valve grinding compound 
before using (3). Apply 
the finest grade compound 
and rub it on with the 
finger so that all the 
grooves in the file are 
packed. This fills out the 
surface of the file so that 
it has exactly the right 
amount of abrasiveness to 
make it cut the points 
quickly and smoothly, 
leaving them flat and pol- 
ished. —A. H. Waychof. 

ORIVE SMALL WOOD 
SCREW BETWEEN 
LUG OF BATTERY AND 
JOINT OF CABLE FIT- 
TING TO PREVENT 
CONNECTION FROM 
WORKING vi 
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GASOLINE CANS 
HELO WITH METAL STRAPS 

Tanks Make Boat Unsinkable 

LMOST any row boat can be made con- 
siderably safer by the installation of sev- 

eral empty tanks under the seats, and two 

metal handles on each side of the hull. In 
the event the boat is overturned, the tanks 
will prevent it from sinking, and the handles 

will serve as a place for persons to hold onto. 

A Leak-Proof Mast Collar 

WIDTH HERE, |/4 CIRCUMFERENCE ba WS 
OF MAST, PLUS SPACE TO STITCH SSg 

" RR 
[ } * a 

wy 
Sew PIECES 
TOGETHER 
ALONG SIDES 

SsOTTOm Is Twice 
WIDTH AT TOP 

AND INSIDE OUT 
BEFORE STEPPING 

RUN LIQUIO 
MARINE GLUE 
N THIS SEAM 

AFTER WEOGING i 
BIND TIGHTLY y 

PULL DOWN 
TURN wt yy 
UNOER AN 

¥ TACA IN 

ABOUT MAST. 
ABOVE WEDGES 

LEAKING mast collar not only makes 
all wet below in a cabin sailboat but 

allows water to start rot in partners and 
wedges. This easily made tight collar will 

fit either a round or rectangular mast. Cut 

four pieces of canvas and make collar as 
shown to be pulled up the mast before step- 
ping. When the wedges have been driven 

tight bind it with marlin, pull the bottom 

down, turn the edges under and tack to the 

deck over liquid marine glue. The secret of 
its tightness is the little trough formed at the 

top when the collar is turned down. Run 

glue in this all around; it will remain plastic 

7? 
/ 

enough to give and take with the expansion 
and contraction of the wood. When remov- 

ing the mast, or to get at partners or wedges 

simply pull out the tacks in the deck and 

raise the bottom of the collar.—J. A. Emmett. 

A Rope Swimming Ladder 

ROPE UNLA/O 
WITH RUNG 

Kose 

ROPE /S 
KNOTTED 

@— AT ENDS 

OST boaters like to swim from their craft 

and a swimming ladder is a great con- 

venience. Here is one that will cost next to 

nothing, and has no metal parts to bruise boat 
or swimmer. You will need a piece of %4” 
manila rope somewhat more than twice as 
long in feet as the number of rungs you 
want in the ladder. The rungs will be spaced 
a foot apart so if you want a 6 rung ladder 

15° of rope will be required, the extra 3’ 

forming the loop at the top. Lay the rope 

down doubled and knot the ends separately 
Now saw some old broom or mop handles into 

15” lengths. Notch an inch from each end 

as shown. Unlay the rope above the knotted 
ends and slip the rung into place. Repeat 
this at 1’ intervals until all 6 rungs are in, or 

as many as you want. Bind each place, where 
rung enters rope with marlin, and your ladder 
is ready to lower overboard.—Roland Cueva 
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Easy-To-Make Cabin Screens 

EE | 
LONG FINISHING | 

NAILS OR | 
scaews 

COUNTER SUNK 

. SASILY 
MADE CORNERS 

HEAVY 3/8" 
MESH GALVANIZED 

SCREEN LAID OVER 
REGULAR BRONZE, PRE- 

VENTS SAGGING AND 
OAMAGE 

LAP AND 

| HALF -ROUND River 
| COVERS 
| TACK HEADS 
| 

PORT 
SCREENS 

OLDER 

Pam 
} 7 7 

| STRIP OF GALVANIZED IRON, |" WIDE WITH (26" LIP OR 
FLANGE NOTCHED TO EASE BENDING 

AKING screens for all cabin openings 

is a worthwhile job for winter evenings. 

The corner shown is more simply made and 
stronger than the usual mitred style. If 

heavy 3g” mesh galvanized screen is laid over 

the bronze, with tack heads and edges of both 

concealed by narrow half-round, the center 

will not sag and the heavy outer screen will 

prevent damage to the lighter bronze. 

A Non-Leaking C. B. Trunk 

ENDS MAY 
BE U-SHAPED 
IRON CUT OUT 
AT 

METAL CENTERBOARD 

BOTTOM 
| 

UA ATER WELDING 
BOLT OVER SLOT 

CUT IN KEEL ATOP ENOS 
RUBBER OR GLUE- 
FLANNEL GASKET 

THEN TO 
BOTTOM = 

NE having access to a welding outfit can 

make a metal centerboard trunk for a 
small sailboat more easily than a wooden one. 

Base and sides should be of sheet iron %” 

formerly Modern Mechanix 

thick. Either flat bar iron or U-shaped stock 
may be used for the ends, the latter cut out 

at the bottom and bent over, as shown. Weld 
sides to ends first and then all to bottom. If 
the keelson is slightly curved, the bottom and 

sides must be shaped accordingly. The whole 
case is then set on a rubber or glue-soaked 
flannel gasket, and bolted over the slot cut in 
the keelson.—J. A. Emmett. 

To Stop Centerboard Leaks 

ORDINARY STEEL 
BARCLAMP 

REMOVE 
RIVET HERE SO 
SLIDING HEAD 
CAN COME OFF 

CANVAS GASKET 
AND GLUE 

CENTERBOARD 
TRUNK 

SECTION OF BOAT AT CENTERBOARD 
SHOWING CLAMP IN USE 

ANY a sailboat owner this winter will 
tear out his craft’s centerboard trunk 

in an effort to prevent those annoying leaks 
that spoiled his last season’s sailing. Here 
is a kink which will help do the job: 
Remove the centerboard and trunk, taking 

the trunk completely apart. Paint the insides 

with Jeffrey’s “C” quality marine glue and 

place heavy white canvas between the 

spacers. Cut a gasket of the same material 
for the bottom of the trunk where it joins 

the keel and set in marine glue. Now take 
an ordinary steel bar clamp and chip off the 
rivet that holds on the sliding end. This will 
not affect its usefulness, as the rivet simply 
keeps the end from getting lost. Lower 

the clamp down through the centerboard 
slot. Place blocks on the keel and center- 

board to prevent denting the finish. Slip 
the end of the clamp back on as shown 
and tighten until the glue is forced out, then 

replace the screws in the keel up to the cen- 
terboard trunk, or about 4” each side of the 

clamp. Loosen the clamp and move toward 
the other end, replacing the screws as you go. 
—Geo. E. Basich. 



NEW JOBS FOR THE “WINDMILL’ 

SHAFT BEARING 

BAASS TUBE 

EW OF CHIMES 
HOUT HAMMERS 

ve" PLYwoOoo 

WHITE PINE 

2 STEEL 
SHAFT 

BRASS 
Tuse 

SUARO PREVENTS BRASS 
TUBE CHIMES FROM 

SWINGING OUT OF LINE ‘ 

H ERE are some new applications of an old prin- 
ciple; power from the wind. The schooner at 

the upper right plunges in a rolling sea, close- 

hauled to the wind. With scroll-saw and lathe 
one can easily make this novel weathervane. 
Pulleys assembled in pairs operate the waves 
in a rotating motion so that they appear to be 

moving with the wind, while the close-hauled ship 
plunges into the teeth of the gale. Wood pulleys 
are used throughout, and lengths of brass tubing 
make good bearings, with washers for spacers to 

74 

SPACER 

a 
Fa 
HAMMERS, THEY 

SWING BACK 

HEN TRIP — 
NS RELEASE 

prevent side play. A self-oiling arrangement is 
provided for the propeller shaft. At left, the whir- 
ling cylinder sparkles in the sun, and can be seen 

from a long distance. Three easy ways of making 

the propeller are shown in the center panel, and 

below is a novel chime arrangement which will 
strike a pleasant note in your garden. Various 
lengths of brass tubing are struck by wooden ham- 
mers which, in turn, are actuated by pins on a 
revolving shaft, assembled as shown. By experi- 
menting one can get required tones.—Hi Sibley 
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CAN OPENER 
| DRIVEN INTO 
| BARS OF TRELLIS 

+4 CANVAS SHEET 

CANVAS .BAG 

| a 

+ EN 
NHOSE TO ~ 

EXHAUST 

Can Opener Key For Trellis e Exhaust Fumigates Shrubs 
PEA trellis that won’t have to be rebuilt 

the second season can be made by driving 

can opener keys into the wood instead of nails. 
The string is looped through the key, and 

cannot slip off or come loose during the rough 
winter weather.—F. Dought. 

SASH 
WEIGHT “A 

Sash Weight Closes Gate 
NSTEAD of the usual spring which bangs 

the gate shut, try the gadget above. Sink 
a 5-foot length of 2-inch soil pipe in the 
ground even with the gate’s top. Hang a sash 

weight by an ordinary link chain run over the 
pulley and fastened to the gate. If too heavy, 

knock pieces off the weight until the correct 

balance has been attained—J. B. Huntor. 

Half-Screens For The House 

SIMPLE half-screen for sash windows 

£% that anyone can easily install is shown at 

right. It is instantly adjustable by inverting, 
to either upper or lower sash, and may be 

used inside or outside.—D. L. Stoddard. 

formerly Modern Mechanix 

9 OVER the tree, plant or bush to be fumi- 

gated with a canvas sheet or bag weighted 
with rocks. Connect a hose to the exhaust 
and run it under the sheet or bag. Start the 
engine, and in a few minutes all the bugs will 
be killed —A. H. Waychoff. 

FIT TIGHTLY 
J7f TO OUTER TEETH 

OF RAKE 

Rake Makes Fruit Picker 
END a \4-in. piece of pipe and fit it over 
the outer teeth in the rake. Hang a flour 

sack from the frame thus formed, and you will 
have an excellent fruit picker—Waychoff. 



BLACK LIGHT MAGIC 

oe : 
*e 

Masks or “skulls” coated with fluorescent paint glow weirdly 
when bathed in invisible light. 

71TH a simple homemade “black light” 
lamp you can perform startling ex- 

periments with fluorescence, the 

queer phenomenon which police are 

using to detect forgeries, expose 
altered documents, reveal faint 

bloodstains, or trace currency se- 

cretly marked with invisible ink 
Your generator is an ordinary 
photoflood bulb, placed in a box 
with a window covered by a filter 

to mask off the visible rays. The 

filter should be a Corning Glass 
Company’s Red-Purple Ultra No. 
587, designed to absorb visible 

light so it will not drown the glow- 
ing fluorescent effects. Ordinary 
colored glass will not do, as it ab- 

sorbs most of the ultraviolet. A 
good filter will cost from sixty-five 

cents to five dollars, depending on 

the size; 3%-in. is a good size 
and may be bought for about two 

dollars. Black light can be put to practical 
use in many ways. Beans and many plant 
seeds fluoresce only if the skin is unbroken, 

making the sorting of imperfect ones quick 

and certain 
Some laundries now are using machines 

which stamp clothing with waterproof mark- 
ing fluid visible only under ultraviolet light, 
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By MAXWELL REID GRANT 

Startling and beautiful experiments in fluorescence 

can be performed under ultraviolet ray with the 

aid of the simple equipment described here 

HANOLE 
) ——\ ud 

— \= 

WINDOW 

KNOB TO 
REGULATE 
DISTANCE 
BETWEEN 
PLATES 

STRONG SOLUTION 
OF SALT WATER 

Marking laundry with fluorescent ink. Such marks show only 
under ultraviolet light, thus keeping the garment unmarred. 

avoiding ugly black stains on linens. By 
alternating white and ultraviolet light, pic- 

tures may be made to appear and disappear 

at will. Photography in a nearly darkened 
room is possible with judicious placement of 

the “black light” sources, and if your hobby 
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Common drab stones and minerals glow with a gorgeous 
display of color in front of the magic lamp 

. 

Artificial flowers, their fluorescent-painted petals emanating 
soft radiance under the ultraviolet. 

formerly Modern Mechanix 

Photofiood lamp in a box with correct filter is 
the simple source of “black light.” 

At left: 

The same artificial flowers as those below, but photographed 
in ordinary white light. 

is magic, you will find the possibilities of new 

illusions virtually endless. 

In the dark, many rocks that appear drab 
in daylight show streaks of bright pink, 
orange, green, violet, or yellow under the 

invisible rays. Certain minerals that can 

scarcely be identified by the eye will appear 
outlined in glowing colors under ultraviolet 
light. Tungsten ore, amber, barite, some 

calcites, telurite, rhodamine, sphalerite, and 
willemite are among the most responsive. 

Gems also may be studied advantageously by 
fluorescence. Synthetic rubies invariably 
fluoresce a light color, while real rubies are 
a distinctive deep wine red. Pearls show 
colors which depend entirely upon the waters 
where they were cultivated, those from the 
same water always showing the same color. 

Dissolve an aspirin tablet in water, and you 

have an ideal invisible ink, glowing under the 
ultraviolet lamp with a bright green bril- 
liance. Vaseline, mineral oil, many kinds of 

glassware, certain fabrics and cosmetics, re- 
veal weird beauty. Add a little quinine to 
the water in which flowers are kept and you 

not only keep them fresh for a long period, 

but also cause the water in the vase to 
fluoresce a dark blue. For this purpose the 

[Continued on page 95] 



HE application of hot liquid paraffin to 

doors and windows that bind is greatly 

facilitated by the device shown above. 

A frame holds a small alcohol lamp under 
the receptacle containing the paraffin. The 

flame is sufficient to keep the paraffin in a 
liquid state, thus speeding up the work. 

The frame is a piece of hoop brass bent 
into a circular loop and riveted. To this, three 

Light Plug Guard 

N EFFICIENT guard which will prevent 

light plugs from being accidentally pulled 

out can easily be made from a brass bar 

(1”x%e”"), two pieces of broom stick, and a 
couple of screws. Notch the brass as shown 
to accommodate the wires, and fit over the 
retaining screws.—Bertram Brownold 

78 

brass legs, each bent to form a rest for the 

paraffin container, are attached. 
Wire a piece of copper screen around the 

legs. This guards the flame and prevents the 

lamp from sliding off the platform, as it might 
do in the hands of a careless worker. 

The handle is the end of a broom stick, cut 

at a slight angle and held in place by a screw 
through the brass loop.—Bertram Brownold. 

Waxed Cork For Glue Bottle 

ORKS used in shellac or glue bottles 

usually stick in the neck of the bottle 

and are very hard to remove. This difficulty 

will be overcome by coating the cork liberally 
with paraffin. It is best to use a new cork 
for this—-Howard R. Heydorf 
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> the the illustrated form of connector is very 
helpful. The connectors are bent from heavy 

1 the copper wire. It may be found desirable to 

th fasten the bottoms of the batteries with a light s the 
night strap.—Howard R. Heydorf. 

, cut 

crew 

nold. 

Developer 

Can Makes 

Good Double 

Boiler 

Tr new type de- 
veloping powder 

cans make fine dou- 
ttle ble boilers in which 

to melt glue, gelatin, 

Dry Cell Connector-Handle 
YY HEN dry batteries must be moved around, 

Door Stop AN EXCELLENT scrap-material door 

stop can be made in a few minutes from 

a piece of spring metal about 2-in. x 9-in. screwed to two wooden 

blocks about 1 x 2 x 2-in. Cover the blocks with rubber from 

a discarded inner tube. —Bertram Brownold. 

THE INNER ROW OF INDEX HOLES AND NUMBERS 
S FOR THE DiviSIONS OF TO "@0" AND 

THE OUTER ROW '5 FO RA OVVISIONS 

ATHE work may be easily indexed by number- 

ing the holes. On most lathes the divisions 

are 60 and 8. The index head should be well 
cleaned, and the numbers applied with India ink 
or black paint. For a permanent job the numbers 
can be stamped into the metal with steel letters. 
Because of the lack of space the full numbers are 
applied only every tenth one. Drawing shows 

arrangement of numbers.—Howard R. Heydorf. 

Fitting Chair To Job 
LOW wooden chair can be 

ttles etc. The small inner easily converted into a higher 
ottle can holds the sub- swivel workchair. Oak cross 
culty stance to be melted, pieces are fastened to the legs and 
rally while the outer part is half-filled with water. Punch several fitted with freely moving casters, 

cork small holes in the rim of the outer can to allow the steam to thus raising the chair several 

escape.—Louis Hochman 

formerly Modern Mechanix 

inches.—Walt Messenger. 
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GLASSLESS 35mm film carrier that will 
fit in your enlarger and permit rapid 

change from picture to picture, can easily be 

made in a few minutes. It will fit the regular 

negative carrier,.or you can build a new car- 

rier around it, to fit the enlarger in place of 
the one provided. 

In the center of a rectangle of heavy card- 

board or light wood, the size of the negative 

CARRIER FOR 35 MM FILM 

TO OUTLET 

ENLARGER 

Yj PNRM“ TO OUTLET 

Yy “TO ENLARGER 

Y ; \PLUG AND SOCKET 
Yj 

Y fj 
Uj 
I, j 

TREAOLE f 
, 

“4 ff 
HINGE 

ADJUST THIS DISTANCE SO THAT 
SWITCH OPERATES WHEN FOOT |S PRESSING TREADLE 
FLAT AGAINST FPLOOR-TO ELIMINATE STRAIN 

The 35mm film slides freely in the grooves 
of the home-made carrier, and is wiped 
free of dust by felt-lined pressure strips, 
which bridge the center portion of carrier. 

carrier, cut a 1x144-in. hole. Two wood strips 

¥4-in. wide and %4-in. thick, must have a 

lengthwise groove ;;-in. deep cut in their 

¥%4-in. side with a hacksaw. These strips form 
the grooved slides for the film. Nail them to 

the wooden rectangle, parallel to each other, 
along each 14-in. side of the hole, just wide 
encugh apart to allow the film to slide freely 

[Continued on page 87] 

Improved Enlarger Control 

HE serious amateur photographer soon 

learns that the best way to control his 
enlarger is by means of a switch operated with 

the foot, because this leaves both hands free 

for “dodging.” At the same time, he finds it 
desirable to have a safe-light near the en- 

larger so that it is easy to change adjustments 

on the paper easel and to place and remove 
the paper properly. Furthermore, this safe- 
light should be turned off when the enlarger 

is on, because it is easier to focus, frame, and 
judge the printing time in complete dark- 
ness. 
What is necessary, therefore, is a single- 

pole, double-throw foot-switch, and it is 
possible to secure all of these advantages in 
a thoroughly practicable arrangement costing 
very little, with the additional feature of being 

able to control either the enlarger or the safe- 

light independently 

[Continued on page 87] 
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TRIPOD 
TILT-TOP 
Bee sturdy, easily built tilt-top 

will take care of those numerous 

angle shots confronting every pho- 

tographer. The drawings and photos 

make the construction clear. Make 

the side arms and front plates from 
s-in. hard rolled sheet aluminum. 

This is stiff but easy to work. The 
side-arm pattern is full size. 

If the top of your tripod is larger 

than 34-in., widen the boards of the 

tilt-top to fit so there will be no 
obstruction to the side arms. Recess a square, 
¥44-in machine screw nut flush in the bottom 
board; screw on a square of thin sheet metal 

to hold it in place. Use a standard tripod clamp 

screw to hold the camera to the tilter; or a 

¥4-in. machine screw with a knurl or wing nut 

pinned to one end, and just long enough to ex- 
tend ;;-in. above the surface of the top board. 

File off all the threads above the projecting 
‘-in. 

Stain the wooden parts and finish with clear 

lacquer or several coats of well rubbed boiled 
linseed oil. Fine sandpaper will give the metal 
parts a satin finish, making a professional look- 

ing tilt-top that you won’t take $5.00 for!—C. G 
Grover 

i 

A sheet of felt Tilt-top in use with a heavy 4 x 5 camera. 
may be glued to the top to prevent marring of the camera bed. 

Side arm removed to show construction. A 1/32-in. brass 
plate with a 6-32 R.H. machine screw soldered to it is 
set flush in the edge of the bottom board. A washer and 
wing nut clamp the aluminum side-arm to the plate. 

USE 
CLOSE - af 
GRAINED 
wooo, 
AS GUM 

MAPLE, 
BIRCH, 16 HOLE TAPPED 

OR -26 T.P.1. 
CHERAY # en. 

ROUND HEAD SCREW 

A square nut recessed in the bottom board is held in place 
by thin sheet aluminum. Note camera clamp screw with 
knob pinned to it and most of the threads filed off. 

RECESS FOR |/4"NUT Bot E 

3k _ 

\. ALUMINUM PLATE © 
TO HOLD NUT IN PLACE 

—4 
SIDE ARMS 

FLAT USE & HARD ALUMINUM 
OR BRASS 

" 

~2% ————_—_——e} 



GLASSLESS 35mm film carrier that will 
fit in your enlarger and permit rapid 

change from picture to picture, can easily be 
made in a few minutes. It will fit the regular 
negative carrier,.or you can build a new car- 
rier around it, to fit the enlarger in place of 

the one provided. 

In the center of a rectangle of heavy card- 

board or light wood, the size of the negative 

CARRIER FOR 35 MM FILM 

— TO OUTLET 

ENLARGER 

CHAIN OR 
— 

NEM TO OUTLET 
p< “TO ENLARGER 

‘PLUG AND SOCKET 

j HINGE 

ADJUST THIS DISTANCE SO THAT 
SWITCH OPERATES WHEN FOOT IS ye red TREAOLE 
PLAT AGAINST FLOOR-TO ELIMINATE STRA 

The 35mm film slides freely in the grooves 
of the home-made carrier, and is wiped 
free of dust by felt-lined pressure sirips, 
which bridge the center portion of carrier. 

carrier, cut a 1x142-in. hole. Two wood strips 

%-in. wide and %-in. thick, must have a 

lengthwise groove ;;-in. deep cut in their 

%4-in. side with a hacksaw. These strips form 
the grooved slides for the film. Nail them to 
the wooden rectangle, parallel to each other, 
along each 1'%-in. side of the hole, just wide 
encugh apart to allow the film to slide freely 

[Continued on page 87] 

Improved Enlarger Control 

HE serious amateur photographer soon 

learns that the best way to control his 
enlarger is by means of a switch operated with 
the foot, because this leaves both hands free 
for “dodging.” At the same time, he finds it 
desirable to have a safe-light near the en- 

larger so that it is easy to change adjustments 

on the paper easel and to place and remove 

the paper properly. Furthermore, this safe- 

light should be turned off when the enlarger 
is on, because it is easier to focus, frame, and 
judge the printing time in complete dark- 

ness. 
What is necessary, therefore, is a single- 

pole, double-throw foot-switch, and it is 
possible to secure all of these advantages in 

a thoroughly practicable arrangement costing 
very little, with the additional feature of being 
able to control either the enlarger or the safe- 

light independently 
[Continued on page 87] 
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TRIPOD 
TILT-TOP 
ce sturdy, easily built tilt-top 

will take care of those numerous 

angle shots confronting every pho- 

tographer. The drawings and photos 

make the construction clear. Make 
the side arms and front plates from 
¥g-in. hard rolled sheet aluminum. 

This is stiff but easy to work. The 
side-arm pattern is full size. 

If the top of your tripod is larger 

than 344-in., widen the boards of the 
tilt-top to fit so there will be no 
obstruction to the side arms. Recess a square, 

4-in machine screw nut flush in the bottom 

board; screw on a square of thin sheet metal 
to hold it in place. Use a standard tripod clamp 
screw to hold the camera to the tilter; or a 
¥%4-in. machine screw with a knurl or wing nut 

pinned to one end, and just long enough to ex- 

tend ;‘;-in. above the surface of the top board. 

File off all the threads above the projecting 
*;-in. 

Stain the wooden parts and finish with clear 
lacquer or several coats of well rubbed boiled 
linseed oil. Fine sandpaper will give the metal 
parts a satin finish, making a professional look- 

ing tilt-top that you won’t take $5.00 for!—C. G 
Grover 

Tilt-top in use with a heavy 4 x 5 camera. A sheet of felt 
may be glued to the top to prevent marring of the camera bed. 

Side arm removed to show construction. A 1/32-in. brass 
plate with a 6-32 R.H. machine screw soldered to it is 
set flush in the edge of the bottom board. A washer and 
wing nut clamp the aluminum side-arm to the plate. 

USE 
CLOSE - j—__—_____4 f" 
GRAINED 
wooo, 
AS GUM, 
MAPLE 
BIRCH 16 HOLE TAPPED 

oR -26 T.P.I. 
CHERAY # Been 

een tl | em 

) 
NO. 8-32 

R.H. 

MACHINE 
SCREW BRA 
SOLDER A 
TO PLATE A square nut recessed in the bottom board is held in place 

by thin sheet aluminum. Note camera clamp screw with 
knob pinned to it and most of the threads filed off. 

RECESS FOR |/4"NUT HOLE TO HOLD NUT \ ALUMINUM PLATE *- 

SIDE ARMS & HOLE 
FLAT USE & HARD ALUMINUM 
HEAD OR BRASS 
SCREW SS 

-—_- 

N PLACE ™ 



TRACING-CLOTH SCREENS FOR FLOOD LIGHTS soften 
harsh lighting. Solder or rivet a 6-in. strip of 1-in. brass or alumi- 
mum to « spring clip and bend one end to a right angle. Drill a hole 
and attach « frame to it as shown. Frame is plywood 1-in. wide 
and ‘s-in. thick, or its equivalent. Glue tracing cloth to the frame 
to complete the screen. Heavy wire for frame may also be used. 

UNIVERSAL CONNECTOR LINK for taking 
flashlight pictures. It consists of two lengths of wire, 
one 110-volt plug, one 110-volt multiple plug con- 
mector and a separable plug to fit flash gun. Assem- 
ble as shown. This device enables use of lamp 
stands and wall sockets. Hook to current outlet 
and connect leads to multiple socket and connect 
other end of connector link to flash gun. Use 
open shutter-flash-close shutter exposure method. 

RUBBER CRUTCH TIPS GUARDS TRIPOD 
POINTS. The three ends of the tripod may be 
securely held im place when carrying the tripod 
simply by slipping «a crutch tip over their ends, as 
shown at right. This prevents injury to the person 
and facilitates carrying. It's a neat, practical, con- 
venient and cheap way to solve the problem of 
carrying the tripod without causing damage. 

2? 

Kinks for Gamera Fans 
PRINTS DRIED RAPIDLY ON LAMP STAND 
Strip lamp shade frame of its covering and use frame 
as shown below for rapid and effective drying and fer 
rotyping of prints. When placed on gas stove use 
smallest possible flame. When placed over a bulb. 
a 100-watt is sufficient. This method dries and 

ferrotypes prints in less than 10 minutes. 

prem erene 
i. 
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' 
| write your own ticket for the future. t Send this coupo 

JOU C yet 
wishes. { 

@ No Sir! You can’t eat wishes -- you 

can't wear wishes--and wishes won't 

keep a roof over your head. You can't 

wish yourself even the ordinary things 

it takes to just live...and a fellow 

wants far more--a real job, good 

pay, a big future, marriage, a nice 

car, future security, success. 

@ Determine to get these things 

-- choose a field with a future, fit 

yourself for it, get the knowledge 

and training it takes to be a suc- 

cess in it. 

weererererers 7 

Ste mishing Stadt-toing . 
@ Start doing something about your future. just what Refrigeration and Air Conditioning are... 

The first thing is to wake up to today's fast- and what is happening that makes business authorities 
growing industries . . . fields you can grow up with. say Refrigeration and Air Conditioning will repeat the 

@ Perhaps—for you—the most promising line 
of work is Refrigeration and Air Conditioning. 
It takes only 3c to find out. A three cent stamp 
puts the coupon below in the mail. study either 

@ That coupon will bring you an interesting est you... . how you get practical training 
booklet full of information about Refrigeration in any course you choose. Here is training 
and Air Conditioning. You'll find out just what ... here is a line of work... that you can 
kinds of positions there are in these great fields... find out about 

ATR Vee eraeeees 
LOS ANGE CHICAGO..125-M W. Hubbard St., NEW YO 

swift growth of the auto and radio. 

@ You will also learn how to get the necessary train- 
ing . . . how Thermo Institute courses permit you to 

at home or in any one of three schools near- 

easily. Just send the coupon. 

NSTITUTE 
/ YORK--1755-M Broedway 

W aw sd You Ette to Ren TT Please s 
YOUR OWN BUSINESS? yg ~~ 

Air Conditioning is a new line of business that 
° . Name 

you won't find overcrowded, or in every town f 
and city. However, homes, theaters, restaurants, 
stores, etc., in cities small and large, need Air | Addre 

Conditioning. With Thermo Institute training to 
qualify you, you can start your own business in | c 
your home town, or wherever you like . . . and ie 

Conditioning and Thermo Institute courses | 

ce 
| i 
| ee State t-16-m : 

n to Thermo Institute address nearest you. | 
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Photography Editor, MECHANIX ILLUSTRATED, 1501 Broadway, New York, x. Y. 

LIGHT METERS DIFFER is pulled out whe never a time exposure is wanted. In 
cases the shutter sets for “T’’ only and the shutter re 

QO. Why is it that different light meters do not record lease 1 t be depressed twice—« the shutter j 
the intensity of light the same?—M. Greenleaf, New Haven, once it (4) A negat dark is probably 

Conn ve Ose Under such ndit re excep 
tionally long time for the light to pe t g 

A It is unfair to compare lig ght meter readings, as meters in th rk m. Th dition 1 en the 
of different makes are calibrated differently and even meters film is ex | the a eith c f 

of the same make do not always register the same This tact the shutt r by usit " ialler stop of ng or by ac bi- 
refiection on the meter I different re ings can nation of both met! 

be compensated for by the photogr r, who must take m 

consideration the characteristics of film he is using and 

the quality of negative he desires All meters are calibrated 

to give negative densities of “‘normal’’ qual ty. Tete densit y DOUBLE EXPOSURES 
may var ace rding tc aifter nt meter I t th tude ot th 

emulsion on film is so great that perfectly stisfac tory prints How are double exposures made? What is the best 
can be obtained from slightly under-or over-exposed negatives method for cleaning a lens?—Nick Meyo, Cleveland, Ohio. 

as well as from normal ones. 

PRINTING PAPER CURLS 

Q. Is there any way of preventing paper from curling 
so that it will lie flat om the easel during projection?— 

Novack, Great Neck I 

\ There are ver f keer 1 a 

on the easel. Perhaps t ¢ t 

er int t Q t 
: the ext er 

k W r 

t t kag t \ 

me t t 

ft while ( 
’ € 7 } ‘ 

PHOTOGRAPHIC TECHNIQUE 

Q Please answer the following questions l Does a 

short-stop bath help make better pictures? (2) How many 
times can the M. Q. developer be used? (3) How do yo 

I have a use the camera for time exposures? (4) negative 

that is very dark and requires 30 seconds to print; what causes 

this?——Alex Mosden, St. Clairsville, Ohio 

A (1) \ t bat abl 1 in th k 
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\ Double exposure re made while the film is the 
ra y by exposing the ime film twice When it 
— lentally, it ; lt of f , ¢} t of 

ihe t i t wind t fulm mediatel t y 

, s imes ex! €s are made 
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LENGTH OF EXPOSURE ON PAPER 

Q What length of exposure should be made when print- 
ing pictures?—G. Mainard, Charleston, N. C. 
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IMPORTANT CONTEST NOTICE 

The MECHANIX ILLUSTRATED monthly 

photo contest is being discontinued, be- 
ginning with this issue. HOWEVER, the 
editors are now conducting a bigger and 
better contest in GOOD PHOTOG- 
RAPHY No. 2, a companion publication 
to this magazine. A total of $500.00 is 

being awarded in this new contest and 
every amateur has a chance to win one 
of the 84 prizes. Purchase a copy of 
GOOD PHOTOGRAPHY No. 2, now on 
sale at ali newsstands or from our Green- 
wich, Conn., office, for complete rules 

of this contest. 
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HOT WATER sh © ANY fe 
FROM ANY 110-VOLT LIGHT SOCKET WITH 

(io {asity i AYSTLIVIVENRTISRTAT PIES 

DEED KiNG 

Furnaces will soon be shut down for the summer. Millions of homes will soon be without 
hot water. Millions of housewives will soon be on the market for an easy, cheap, clean way 

to HEAT WATER QUICK! From now until next September, Speed King, the speedy TV 

electrical Hot Water Heater can easily be the fastest seller on the market. Send the coupon 60 “SECO N D 
today. Get your sample at once. Get my three easy plans. Get ready to cash in on this ° 

tremendous market. Don't send money. Just send name. 1 give you the Demonstrator if Dem onstration 

you are honest with me and will send in orders for SPEED KING and | let you make as ° 
much as $1.20 for yourself on every $1.95 sale. What a gold mine. 

ERE it is! The new, amazing wire from Cc. W. Colman of W. 

SPEED KING ELECTRIC Va.: “Rush me 50 more immedi- 
WATER HEATER that heats ately I can make ple nty selling SEND NAME water so fast that one 60-SECOND Speed Kir And here’s another 
DEMONSTRATION amazes the one from N H. Phillips of Penn * . 
doubters—convinces the skeptical. ‘‘Here is my third order in two i Give You This 
No fuss! No muss! © waiting! weeks. I am putting out six men Pocket Demon- 

ae ne at once in my county. Rush.” strator If You Will 

socket and presto . . . HOT QUICK CASH DAILY Take Orders. 

All Information and Demonstrator 
fers Are 

WATER for shaving, dishwashing, Under my Order-Taking Plan, all ph N SY 
cleaning, washing hose, lingerie, th at you need is the SPEED KING 

and for emergency needs. demonstrat Then you secure or- A 
WHAT A SELLER ders fast ar nd furious with your big SS 

aodh apa sion in advance. Imake RS 
Look at this letter from Alice Par- all del-veri | Her re’s a plan that lets KYO 

mer: “Enclosed find $25 for which you step mi ht out on a spare time, = 
lease rush 100 more SP EE D side line or full time basis 

<ING HEATERS, balance to be - with qui k cash rig heii - 
paid C.0O.D. Am delighted with your pocxet. No waitin 
them and have interested some No delay! No big invest- 
women for a crew.”’ And here’s a ment in stock of goods. 

N Oo M ONEY 2m aL, B. Patterson, Pres., Nu-Way Mfg. Co., cm 

. . S . . - . mae , Dept. 625, Walnut Bidg., Des Moines, lowa 6 
Now—right now—is the time to step in with SPEED KING. S 
Millions of furnaces will soon a be shut down and millions of gas Rush me your FREE OFFER fora S PEED ®* 
and oil heaters will be disconne« ted fo ow the Summer season— SKIN * DEMONSTRATOR and full details ; 
yet hot water is still a daily necessity. No time to lose if you 7 Oe , wie om Ti i « ke as much ase 

want to “‘cash in’ * on thi normous field. ( oe ous the Coupon 8160" roy : ’ ; Pare . 
NOW before you tu se ee d mail it quick for my g . 

FREE OFFER of POC KET DEMONSTRATOR and complete . . 

instructions for making money the first hour after your demo ENa ‘ 

strator arrives. Don’t send me a cent. But don’t waste a min- % s 

ute. Send your name and address to me quick and let me get . se 
you started at once as livewires should be able to clean up aA “5 
enormous profits in the next few months. 1 ' 

BCit Sear . 

NU-WAY MEG. CO. Devt-525 wolnut. Bidg.. bOBOceeceonsseseseensaonnsaeos Se 



Ground Glass 

Focusing Aid 

IT a piece of 
thin wood hold- 

ing a 42-in. diame- 

ter magnifying glass 
snugly in the focus- 

brighter 

closing.—R. Wick. 

AGFA 125 
rommeniy 8-3 

STANDgRO OLYELOPER FOR seovma Pare 

Neat Bottle Labels 

ROCESSING solutions may be catalogued 

with the identification clipped from the 

formula sheets accompanying film and paper. 
Cover it with a strip of transparent Scotch 

tape, or with a piece of cellophane which has been 

coated with rubber cement.—Kenneth Murray. 

al 

Non-Skid Paper Holder 

A SMALL easel when used for enlarging 

is usually shifted about on a larger one 

until the right portion of the negative is 
included in the picture. Sometimes the small 

easel is knocked slightly and shifted out of 

position. Two strips of sponge rubber tacked 

at opposite ends of the underside will cause 

the easel to grip tightly —Everett Rudloff. 

8 

ing hood. The glass 

gives a larger and 

image, 

while the wood pre- 

vents flaps from 

Kitchen Device Removes Lens 

HE kitchen tool for removing stub- 

born screw caps from fruit jars, etc., 

can be used to take lenses from shutters 
when they have become so jammed up in 
the threaded barrels that removal other- 

wise is often impossible. Pliers are 

dangerous to use for this purpose, be- 
cause they cut up the metal lens mounts, 

and are liable to slip and scratch the lens 

surface.—Herbert E. Hayden. 

Tin Funnel Becomes Reflector 

F THE delivery spout is carefully 
sawed off the end of a tin funnel and 

soldered to the outside housing of a 

standard metal light socket, the whole 

assembly can be mounted on a weighted 

base and used for a “back light” when 

making photographs.—Herbert Hayden. 
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Improved Enlarger Control 
[Co tinued jJrom page 89] 

The trick is turned by using a pair of ordinary 

pull-chain electric sockets. The enlarger table 
should preferably be alongside a wall, or failing 

that, a wooden upright can be fastened to one 

end of the table. One socket is mounted six or 
seven feet above the floor, the other slightly be- 

low the table top. The sockets should be turned 

so that the chains hang freely straight down. 

Both chains are then fastened to a long piece of 
string or chain reaching to the floor. A treadle 

is made from a piece of wood *;-in. thick, 15 or 
20-in. long, and 3 or 4-in. wide. One end is 

hinged and screwed to the floor. The treadle 

should be placed parallel to the front edge of 

the table and within easy reach of the foot when 

standing in the accustomed place before the en- 

larger. The free end of the treadle is fastened 

to the end of the string, and, as shown in the 

illustration, the distance of motion should be 
adjusted so that the switches operate when the 

treadle is pressed flat against the floor. 

Now a ruby lamp or other safe-light is placed 

in the upper socket, while a receptacle is screwed 

into the lower socket to take the enlarger plug. 

Wires from each socket long enough to reach 

the dark-room outlets should be installed before- 
hand. 

The principle of operation should now be clear. 

One chain (say the safe-light chain) is pulled 

individually to turn on the light. The chain 

belonging to the enlarger socket is left in the off 

position. Then when the treadle is depressed, 
the safe-light will go off and the enlarger will 

go on. When pressed again, the reverse will 
occur. Thus we have a perfect switching system 
which performs all of the desired functions. In 

addition, either the safe-light or the enlarger 

may be turned on or off separately by pulling 

the individual chains 

; Carrier For 35 MM Film 
[Continued from page 80] 

and smoothly in the grooves. Glue two felt lined 

pressure strips of cardboard or wood, across the 

slides on each side of the hole (as shown in 

diagram), to keep the film flat. They also serve 

the valuable purpose of wiping the film free of 

dust as it passes through, thus insuring a clear, 

spot-free enlargement. 
The outside dimensions, 4x5-in., given in the 

diagram, are for the negative carrier of the Sun- 

ray Film Master enlarger which has slits in its 

sides to accommodate strip film. These slits 

should be lined with felt to protect the film 
For other popular enlargers, similar slits can 

be cut in the negative carrier on each outer side 
to provide an inlet and outlet for the film. For 

jaw type eniargers, a wooden frame can be built 

around the 35mm carrier to adapt it to the open 
jaw under the lamp unit. 

i:lice) axe ead. 

Photoflash Synchronizer Built-In 

Automatic Film Transport 
Here’s the only completely All-American Made 
camera that gives you the speed, the performance 
and the prize-winning results you’d expect only 
from the most expensive foreign makes! Think of 
halting a 200-mile-per-hour racing automobile! 4 
shutter with 1-1000th-of-a-second speed gets it —true, 
sharp, clear! Think of taking perfect nighttime shots 
—indoors or out! The built-in photoflash synchronizer 
switch makes it easy! Think of cutting your negative 
costs in half! The most economical UniveX 35 mm, 
film makes it possible! 

No longer need you envy those who own expen- 

CHECK THESE sive foreign-made speed 
s. See the amaz- 

FEATURES! 
camera 

ing UniveX Mercury 

All-metal focal plane shutter! today! Many dealers 

offer convenient, easy- 
payment terms. Or 

© Built-in optical view-finder! 

* Automatic film transport — > 

double exposures impossible! send coupon for FREE 

, | illustrated booklet! 
© Interchangeable lens equipment! 

® Helical focusing mount; gradu- AC TION SHOTS 

ations from 12 ft. to infinity! 

AT NIGHT! Range finder mounting! 

Automatic exposure calculator! 

® Quick-action simplified controls! 

© Uses new ultra-speed, inexpen- 

sive 35 mm. film! 

BACKED BY 

WRITTEN GUARANTEE! | 
"planeiaielenleienleienestententeteten! --- 

Universal Camera Corp. 
Dept. M-10,New York City 1 

4 
Please send me illustrated booklets describing in detail the many § 

features of the new Unive X Mercury Super-Speed Camera + 

J Name ' 
' 

Address —— 
, 

City Mate 



HOW TO BUILD A QUADRU-TABLE 

Some of the 

Fasten these tables together with flat hooks 
and small round head screws. Have all 
hooks and eyes equidistant from the center, 
and on relatively the same side of each table. 

which these tables may be used are 
shown in the photos. Drawings below 
give construction details. 

lacquer or stained natural wood waxed 
and polished, makes a handsome finish. 

many combinations in 

Either 

or —+—— 
HIS table is actually four identical little 

corner tables; and it has as many different 

uses as there are combinations of cards in a 

poker hand. 
Begin construction by cutting twelve 10-in. 

segments from a 10-in. wide board. These 

must be perfectly square. If you intend to 

give the table a natural finish, take the four 

pieces in which the grain matches best for 

the top shelves. 

and mark each 

These will 
but a jig-saw, or 

Set a compass for 9!2-in., 

segment of the four little tables. 

best be cut by a band-saw 

even hand operated copi 

The middle and bottom shelf segments are 

all mortised the same, but the top shelf seg- 
mortised for the legs to 

1-in. of the table surface. All the 
1 should all be 

cut at the same time before assembly to be 

sure they are It is also a wise plan 
to mark all together. 

Fasten the outside legs with Number 6 screws, 
two to an intersection. Use Number 7’s for 

g-saw will suffice. 

ments are only 

within ! 

legs are the same length, an 

equal. 

shelf intersections 

88 

34" 
‘ . & 

= 3 344" 

/ 
= = ° T o -_ bl | © t 
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|} — 7 
1] 4 

} 
L— = / 9 " 

SS / > 

a a 
¢ 5 

- ——— — 
a lg 

sa 9 

= ——— yf aa 
a ———, FLAT HINGE 

—  ——— — FOR ROUND 
=——_ ot HEADED SCREWS 

= 2" x 376" CUTS 
IN TOP SHELVES 

SCREWS. _- .=>»—__— _—__p |e ry 

COUNTER- 
SUNK SHELVES [|| || 

i | 
MAKE 12 } 20 
2" xX 174" 

DOWELS 

\ 
9% 

NO. 6 
SCREWS 

eed 

om] 
3/4" SQUARE, |? EE 
x23 5%" Ny } 
LEGS ——> |S YT 

the corner legs: one at each shelf is sufficient. 

Needless to say, all screws are countersunk. 

After the four corner tables are finished, 

l4-in. hole at the top and bottom 
shelves l-in. deep and 3-in. from the corner 

[Continued on page 113] 
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A warning signal that automatically thumps the 

pilot if the plane’s landing gear is not in landing 

position when the engine is throttled down pre- 
paratory to landing has been patented by Clinton 

W. Howard of Washington, D. C., and Harold L. 

Carpenter of Dayton, Ohio. 

Covered by a patent granted with the proviso 
that the United States government is entitled to 

its use without payment of royalty, the invention 

is designed to prevent landings with retracted 

gear. Although such landings are in most cases 

executed safely, they still damage the belly of the 

airplane in most cases. 

The invention was made with the requirements 

of modern high speed military aircraft in mind. 

In them the maze of instruments and the roar of 
the engines are such that the pilot’s customary 

alertness is somewhat dulled on occasion to aural 

and visual signals, with the result that he some- 
times attempts to land with landing gear up. 

The warning device consists of an auxiliary 

tread attached to the rudder and brake pedals. 
When the landing gear is in landing position, an 

electrical circuit is broken. It is likewise open 

when the throttle is in such a position that the 
engines are delivering sufficient power to keep 

the plane in full flight. But if the wheels are up 

in “flight position” and the throttle is not opened 

NEW YORK 
WORLDS FAIR 

> 

/ SAN FRANCISCO 
WORLDS FAIR 

Dept. MI 

Device Raps Pilot To Warn Of Retracted Landing Gear 

See your Harley-Davidson dealer, He'll tell you about the fun- 

packed times motorcycle club members are 

having all year 
Pay Plans — and send in the coupon now! 

HARLEY-DAVIDSON MOTOR COMPANY 

wide enough, the electrical circuit is closed. This 
sets into operation a small solenoid motor that 

literally raps the soles of the pilot's feet. 

Robot Pilot Lessens Amount 

Of Airplane’s Pitching 

The automatic pilot, which makes use of a gyro- 

scope in its airplane-guiding mechanism, in- 

creases the longitudinal stability and decreases the 

pitching of an airplane, Prof. Alexander Klemin, 

Perry A. Popper and Howard A. Wittner of New 

York University reported to the National Ad- 
visory Committee for Aeronautics recently. 

By increasing a plane’s longitudinal stability, 
the automatic pilot makes possible wider varia- 
tions from conventional plane design, since the 

designer need have less worry regarding longi- 

tudinal static stability or damping, they declare. 
The decreased amount of pitch produced by the 

automatic pilot, in use on commercial planes, for 

example, primarily to relieve the pilots of one of 
their all-too-many tasks, corresponds to the 

stabilizing effect gyroscopes have on the roll of 

steamers in which they are installed. 

EE the Golden Gate International Exposition at San Francisco 
—or the New York World's Fair—the most exciting way! 

Zoom along on a fast, dependable Harley-Davidson — pack your 
trip with EXTRA thrills, See ALL the sights along the way. 
Stop over whenever and wherever you please—take in famous 
scenic spots—be free to enjoy the things you like most. You'll 

be surprised how little it will cost with a Harley-Davidson. 

‘round, Ask about his Easy 

MILWAUKEE, WISCONSIN 

—— —- 

HARLEY: DAVIDSON 
WORLD'S CHAMPION MOTORCYCLE 



Lattice serving Tray 

Closeup showing how bottom strips of 

different colored wood are woven. 

The bottom pieces are thin and flat, 
providing a sufficiently smooth sur 

face for glasses an bottles. 

20” 

WOOD PLUG 
TuBe 

WOVEN BOTTOM ——————————— : =» 
W.P.STRIP 778°X 11-172” 1716” 

14 REQUIRED 

“GUM STRIP 778"X 19-172” X 1716” 
9 REQUIRED 

a F 
> a 

3716" RUBBER - 
TUBE HANDLES 144”"DEEP TO 

TAKE WOVEN 
STRIPS HANDLE 

= 

Rubber tube handles are held firmly in place by means 
of a wedge plug through the underside. The lattice 

bottom fits into slots in the side pieces (detailed in 

drawing), and is held in position by tightening sides. 

HE novelty, 

this serving tray make it an ideal home 

project. Rubber tube handles and the lattice 

bottom, made from a handful of thin wooden 

strips of contrasty color, gives it an unusual 

touch. Here is a list of the materials you will 
need: 

2 pieces figured or red gum, x2x20-in. 

2 pieces figured or red gum, x2x12-in. 

14 rere — pine, 74-in. wide, in. thick, 

11'.- long. 
2) slesse ‘caieand or gum, 75-in. wide, ;,-in. thick 

19' in. long. 
2 pieces red rubber tubing, or '4-in. dia., 

12-in. long. 

8 nickled, round head screws, 1-in. long. 
Clear lacquer. 

Cut and sand the side pieces. Make 

a saw cut '4-in. deep ;';-in. from the bottom 

oD 

low cost and good looks of 

of all four side pieces to take the ends of the 

bottom slats. Bore the holes for the rubber 

tube handles 5-in. apart spaced equally be- 

tween the end pieces. Cut and sand the bot- 

tom strips. Starting with one piece, weave 
them together, running the white pine strips 

crossways and the red strips lengthwise. 

Allow the ends to project 1%4-in. all the way 

around. Fit these ends into the saw cuts 
of the side pieces, then turn the screws home. 

(Be sure to bore holes for the screws). The 
handles are very locked in place. 

Simply insert the ends through the holes until 

they project about ;';-in. Whittle out four 

wooden plugs and tap them lightly home into 

these ends. This will effectively prevent the 

handles from working out, and permits the 

tray to set level. Finally, give the tray a coat 
of good, clear lacquer.—Dale R. Van Horn. 
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’'M GLAD | BOUGHT AN IDEAL 
LAWNMOWER SHARPENER AND WENT 
INTO BUSINESS FOR MYSELF 

. YOU, 100, CAN HAVE A PROFITABLE 
BUSINESS OF YOUR OWN . 

a 1 how to build 
ful business of you "own sl ry ning ines 

tir oward Helica, IX, rites, “I 

Roy F. S Wise. t I paid 1 Ideal 

& opt Se 
a mm . I : fe w “= le adjust 

* ns l t 1. 9 yo ry? 

basement or garage. Work 
t i t At met i griz 

scythes FREE CATALOG tells com: 

THE FATE-ROOT-HEATH CO. 
> 569 Bell St. Plymouth, Ohio oe a * 

7 1 | CPG SHARPEN LANNMOWERS THE “IDEAL” WAY! 

| —=MI BLUEPRINTS make the job easier—| 

| Large blueprints of the con- 
| struction projects described in — ginoiy say, “Please send 

MECHANIX ILLUSTRATED ie the Mi Blueprint 
sa are available at low prices. Booklet,” and write your 

Because they greatly simplify name and address clearly. 

the work in the shop they are pop- 

si ular with MI readers the world 
y0t- Over. 

ave A klet describi all of ripe booklet describing FAWCETT PUBLICATIONS, Inc. 
vn these plans in detail is free for FAWCETT BUILDING 

. h ki Write today for me the asking. i y GREENWICH, CONN. 
pe your copy. 
The 

ti BUILD A PAYING BUSINESS OF YOUR OWN 
aan New low 5 modern 4 New Hobart Welder insures easier, 

into ; 

the FREE BOOK Pu | 
the NEW PROFITS FOR eer hee saiensiandi auadiaae 

coat Ve C+.¢) ROBART BROS., Go SM-S3, TROY, OHIO 
TN. 



Midget Mail Box Letter Rack 
4" ~ 

SHEET METAL 
I" SHAPE FOR BOX 

WOODEN FORM 
AROUND 

WHICH TO 
BEND THE 
BOXES 

— 
= | 

FRONT VIEW 

Mail boxes are made of sheet metal (galvanized 
looks the most realistic) mounted on natural twigs 

and held in place by brass sleeves. Letters are filed 
between boxes and backboard of stand Drawing 

shows all construction details. 

by Burl Knutson 

HIS picturesque letter rack is also a very 
practical article. The mail boxes in them- 

selves are symbolic of the purpose for which 

it is to be used, and make handy little con- 
tainers for stamps; for instance, 3c stamps 

may be put in one, and 1!2c and lc stamps 
in the other two. They are large enough so 

a finger can be easily inserted to remove the 

stamps. 

Obtain a piece of walnut for the base and 

a contrasting wood such as maple, for the 

back. The construction of these two pieces is 

simple, both being made in the shape of half 

a circle. The base has three holes, *s-in. 

diameter, drilled 242-in. apart for the posts 
and a 14-in. mortise cut on the straight side to 

receive the back. 

To make the article as realistic as possible, 

the posts, which are to hold the mail boxes, 

are cut from a small twig. This construction 

may cause the boxes to be tilted or tipped 
one way or the other, which doesn’t make 

much difference anyway, since country mail 

boxes are seldom setting on an even keel. 

The hardest job is to make the boxes, but 
this will not prove difficult if a little wooden 
form is first made, about which they can be 

Three most frequently used denominations of stamps 
may be conveniently kept in this handy letter rack. 

bent and soldered. Cut a piece of thin gal- 
vanized sheet iron to the shape shown in the 
drawing. Bend the metal around the form 
and use “C” clamps to hold it together while 
you solder the edges. At the same time, while 

it is still on the form, solder a 42-in. piece of 
3¢-in. brass tubing to the bottom about 14- in 

from the back. This will fit onto the post and 
hold the box firmly to it. File all the surplus 

solder and protruding metal from them after 
you are through soldering. 
When finished give the whole article a coat 

of clear lacquer or other transparent finish 

and attach a piece of felt to the bottom. Small 
envelopes may be put between the boxes and 

large ones between all of them and the back. 

NOW THAT the warm weather is on the way, how 
about building a boat for those spring and summer 

week-ends? Send for 1939 MI BLUEPRINT CATA- 
LOGUE, describing over thirty tried and true craft 
for which we can supply large scale plans. 
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Modern Miracle: Plastics 

[Continued from page 47] 

manufacturers. After the good products are 

separated from the bad, each one has to be 

trimmed, polished, and finished. 
A sensational and comparatively new way of 

haping cellulose-acetate and other plastics is 

the so-called injection molding. If you’ve ever 

thrown a snowball full force against a stone wall 

ind seen it flatten out and stick in place, you can 

Instead of 

putting powdered or pellet-formed plastic matter 

directly into a mold, it is fed into a different type 

of steel cylinder which is hot enough to soften 

the plastic. Then, with a force of perhaps 26,000 

pounds per square inch, a piston squeezes the 

plastic out through a nozzle and smack into an 

already cool mold, and the material fills the mold 

neatly and hardens rapidly. Modern apparatus 

has a top capacity of more than a pound per 

push. Automobile steering wheels can be turned 
out at a rate of 60 an hour; small knobs for your 

dashboard or your radio are sometimes produced 

in 20 seconds; thousands of combs, toy pistols, 

appreciate the beauty of this system. 

and other gadgets are squirted through injection- 

process nozzles 

A single nozzle-forced lump can be pushed into 
its mold so hard that it will spread out to cover an 

area of as much as 90 square inches. Moreover, 

multi-nozzled injection units are made 

which shove several gobs of plastic into molds 

being 

simultaneously and can therefore be used to pro- 

duce extremely sizeable objects on a large scale 

In this connection, Howard W. MacMillin of the 

Hydraulic Press Manufacturing Co., stated 

“In the metal working industries press capaci- 

ties of 1,000 to 2,000 tons are not uncommon, and 

presses of the modern self-contained type have 

been constructed up to 5,000 tons. It can be con- 

ceived that using a clamp of 5,000 tons and a 

number of injection nozzles, it should be possib] 
1 to mold a bathtub, for example, at a single shot!” 

Injection molding has considerably boosted the 

stock of the cellulose-acetates. One reason fo: 

this happy wedding of a material and a method 

is that these substances are “thermoplastic’— 
that is, after they harden, they can be softened 

again by the application of heat. Some other 

plastics, however, are “thermosetting” and harden 
into unmeltable masses. This is important in con- 

nection with the injection process because using 

this method results in a lot of overflow scrap, 

and only the debris of thermoplastic plastics such 

as cellulose-acetate varieties can be re-heated, re- 

softened, an re-used. 
Cellulose-acetates are well up in front among 

the world’s leading plastics. But Bakelite and 
many other plastics have also cut their niche on 
the market. 

The development of Bakelite will be discussed 
in the third article of this series next month. 

The story of how new plastics resulted from the 

search for color plastics will also be told 

Now Ready—SENT FREE! 
NEW EDITION—25°% more diagrams 

and information-—a veritable 
encyclopedia of good repair 
practice 
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Thumbscrew For Headstock 

Oil Test Screw >> 

HE oil test screw in some makes of lathe 
headstocks may be quickly changed to a 

thumbscrew by soldering a half washer into 

the screw slot This permits the 

oil to be easily determined. 

as shown. 

amount of 

94 

LATHE WORK 
Boring Tools For Your 

Woodworking Lathe 

HE illustrated jigs provide a means o! 
boring accurate holes in wood turnings 

when the lathe is not equipped with a metal 
turning The tool at left has a turned 

wooden shank which fits into the taper of the 

tailstock sleeve. A cutter is shaped from tool 

steel and fastened to the shank so that it may 

be adjusted sideways to the desired size hole. 

The jig above is similar except that it clamps 

around the tailstock sleeve and is used for the 
larger size holes. The cutter is held in a slot 

as shown. The hole to be bored is first 
roughed out and the tool is fed into the bore 

by advancing the tailstock sleeve. 
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Black Light Magic 
[Continued from page 77] 

black light generator may be replaced by a single 

two-watt argon blow bulb, costing fifty cents. 

Concealed behind the flowers, it will keep them 
illuminated continuously at a cost of less than a 

cent per hundred hours. It makes a striking 
ornament for a dark hall corner. 
Many paints and practically all aniline dyes 

have fluorescent properties—which, however, can 

be determined only by actual trial. Tested fluor- 

escent paints may be bought in kits of assorted 

colors. In larger quantities, fluorescent lacquers, 

varnishes, and dyes also are available. By in- 
genious application of these materials, combined 

if desired with fluorescent cosmetics, spectacular 
effects are possible. Special face powders enable 

you to appear white under ultra-violet, or black 
under red light—a startling transformation ac- 
complished instantly by the quick flick of a 

switch. For Halloween parties, a chamber of 
horrors can easily be produced, with skeletons 

and grinning skulls touched up with fluorsecent 

paint, leering hideously when the lights go out 

Wire a dimmer into the circuit to permit the 

“horrors” to materialize gradually. A _ wire- 

wound rheostat, or a pair of movable plates im- 

mersed in salt water, will serve the purpose 

admirably. 

An oil painting or a dime store picture may be 

touched up to undergo surprising changes when 

white light is replaced by ultraviolet. Cut out the 

picture, mount it on cardboard or wood; place 

behind it a sky scene done with fluorescent 

paints; between the two place your black light 

generator and you have a night scene silhouetted 

against a beautiful sunset or moonlit sky. When 

possible, so arrange the subject matter that the 

lighter colors are farthest from the light, the 

dark ones nearest. For example, in a day scene 

with bright sky and dark foreground, put the 
lamps at the bottom; but in a night scene, with 
dark sky and the stars coming through and with 

lighter foliage in the foreground, place the lights 
at the top. A part to be accentuated will benefit 

by having the lamp close to it. In general, back- 

grounds should be good reflectors of white light, 

such as pure white lacquer or very bright sprayed 

aluminum. 

It has been figured that there is one chance in 20 

million years of a comet striking the earth. 

Glass tape is being tried as insulation material 
tor motors 

The discovery that steel and iron can be rolled 

while cold, as well as while hot, was made by 

an accident and keen observation, about 80 years 
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FOR 6,901,587* FISHERMEN.. 

VINRUDE “” Z yew EVINRUDE MATE 

is is the number of fisb- 
ing licenses issue 

GREAT NEWS for any 

fisherman who wants 

every precious hour on 
the water to yield him 
the biggest catches of |  WEICHS ONLY 

0 LBS. 

COSTS ONLY 

fish and pleasure! Now 
Evinrude presents an out- | 
board within the weight 
and the cost of a mod- 
estly equipped tackle kit 
- - e AND WHAT A 

MOTOR IT IS! Smooth 
as silk... quiet as a | 
kitten’s purr . . a g 
dream of starting ease 

and sureness! A gen- 
MINE Evinrude “ee 

with Hooded Power, 

finger-tip controls, Co- 

Pilot steering and a 
cooling system that’s 
permanently trouble- 
proof! 

SEND FOR FREE CATALOG! 
Write today for free catalog of 
1939 Evinrudes . . . 9 models to 
choose from . . . 9 certified power 
ratings .. . 9 speed ranges. Every 
model offers the greatest feature 
any outboard can give ... the 
confidence and constant pleasure 
of easy, instant starting! With cata- 

logs we'll send Boat R 4 
————_ oNTEST « Directory and handy Boat-and- 
PRON THE UENTESE Motor Selector—all free! Ad- 

- =. )©6dress, EVINRUDE MOTORS, 
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waukee, Wisconsin. 
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Sag Peterboro, Canada, 
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MAKE BIG MONEY wore 
beclioplating by 

NO TANKS, LIQUIDS st 9B 

actual metal—gold, silver, nic 

costly tank outfits. Non-liquid. Anyone can 

lbs.—take it anywhere—ready for instant use. 

eH EARNINGS REPORTED IN SHORT TIME 

garages, radio shops, bicycle sho machine 

homes, stores, etc big profits for you! 

AMAZING NEW INVENTION -¢ 

DOES SAME WORK AS BIG OUTFITS 
Sensat ic onal: new _ ares new 

wit h electri brus bh. As easy as STARTS 
poe. Deposits heavy lay ’ ¢ BUSINESS 

c adnan 1, Copper, etc.—by ele _~ lysis. Does 
same beautifu', PERMANENT workas big, 

use from dry cells, storage battery or house- 
hold current. Complete outfit weighs only 3 

PLATE THOUSANDS OF ARTICLES 
SPARKLING NEW WITH STROKE of BRUSH 

kx | Amazing low priceand magic-like demonstration 
“A brings you thousands of orders for plating from 

« shops, home work shops, factories, offices, jani- 
tors, doctors, yy Gy and farmers, 

Schedule of plating charges ; also re- 
sorts 'of big money users are making with the 
VARNER NU-WAY ELECTROPLATER. 

FREE SAMPLE PROVES ALL CLAIMS 
Send today for amazing profit detafle with this 
revolutionary electroplating invention. FREE 
SAMPLE & BIG MONEY-MAKING PLAN. 
Get started in a profitable business of your own. 
Full or spare time. Bethe WARNER NU-WAY 
ELECTROPLATERIN YOUR TOWN.Sinply 
mail post card with your address. 

WARNER NU-WAY ELECTROPLATER CO., Dept. G-1 
360 Nerth Michigan Ave.. t Chicago, {t'. 
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Car Owners! Meet Master G! laze—the sensationally different 

luster for new and u cars! Not a wax not an oil polish 

—not a paint!—nothing that sars’’ over the surface. 

MASTER GLAZE is a unique discovery —a creamy liquid 
s cony anata Gives a hard, 

face. Even gasoline cannot dull AGENTS | ok 
An unusoal ' ts six months toa year! Amazing wt =a 3 
opportunity! luster—beautiful, sparkling clean and bril- 

Quick, flashy | liant! Doesn't fi n ger-mark doesn't smear! 
demonstrator A match box full glazes an entire car. Sea . 

Big profits. | the pores toe NOTHING LIKE TT! 
Good territory. FREE SAMPLE Write now for FR UO 

day! Offer! LET and FREE TRIAL OF- 
Write today ® Just send your name and address. Write 

MASTER GLAZE co. 7720-66 W. Harwood Ave., Milwaukee, Wis. 

Build And Fly Cannon-plane 
[Continued from page 66] 

will serve to strengthen these important members 

The fuselage is built around a central keel 

which not only serves to stiffen the structure 

but also is valuable to check the alignment. The 

bulkheads are set into this keel piece and only 
cemented after the most careful and exact align- 

ment. In fact, the entire alignment of your model 
depends upon this detail, so watch it carefully and 

get real results. Note that bulkheads No. 3 and 

No. 4 also carry the stub wing spars. By cutting 

and fitting these two members accurately you 

will save much trouble later when it comes to 

aligning those ticklish gull-wings. The model 

as built utilizes sheet balsa for the entire fuse- 

lage covering. This has many advantages 
notably the fine slick finish obtainable to say 

nothing of the tremendous strength inherent to 

this form of structure. However if you desire to 

“add more lightness” and have greater flyability, 

the balsa covering can be dispensed with and a 

few longitudinal stringers set into the bulkheads, 

to be later covered with paper. 

After lining up the bulkheads on the keel the 
next step is to fit the landing legs. The landing 

struts are built up of three layers of 1/32” sheet 

balsa with a length of .028 piano wire sandwiched 
between. The whole is cemented to bulkheads 

No. 3 and No. 4 and to the keel. This assembly 
results in exceptional strength at a point where 

strength is needed, and adds but little to the 

entire weight. Fair the landing gear carefully 

before cementing to the keel. 

Now take the ribs for the center-section or 

front wing stubs and fit them carefully in place 
The inner ribs, the root ribs, will be placed 

an angle which approximately conforms to the 

fuselage line. The center and outer ribs will 

be vertical. Fit the ribs but don’t cement them 

in place except the inner or root rib. This rib, 

each side, should be glued fast now. A single 

center stringer is let into the tops of the bulk- 

heads from No. 1 to No. 5 
With the root ribs in place the fuselage cover- 

ing may be started. Work from bulkhead No. 1 
to No. 5 above the stub wing first. A paper pat- 

tern may be required here to ensure a snug fit but 

in any case fit this piece carefully and slightly 

dampen the sheet balsa before trying to lay it 

With this first piece of sheet balsa laid the model 

will look exactly as shown in the construction 

photo accompanying 

The entire fuselage covering is of 1/32” sheet 

balsa which is later sanded down to about 1/64” 

for lightness and also to obtain uniformity of 

contour. It is quite easy to apply this sheet 

covering as long as it is put on wet and is fitted 

carefully. Wherever joints occur the sheets 

should be beveled to a close fit for an even seam. 

The order of covering is roughly as follows: The 

top forward section as already mentioned; then 

from the nose to the landing legs on the belly; 

from this point backwards, still on the belly, to 
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bulkhead No. 6 and so on to the last bulkhead. 
The sides may be closed, using paper patterns 
to ensure accurate fitting. 

The portion between bulkheads No. 5 and No. 6, 

aft of the fore wing root is closed in with stiff 

paper properly cut out for the windshield open- 

ing as shown. 

Carve the nose and tail blocks and cement 

firmly in place after fitting the propeller hanger 

and the rear motor hook. Now complete the 

stub wings, fitting the ribs carefully to ensure 

perfect alignment. They may be covered now 

but it is better to wait until the wing panels are 

completed so that a further tes 

may be made while there’ is still time to correct 

any possible errors. 

t for alignment 

The wings are made in the usual manner and 

present no particular difficulties. Fit the front 

wings first and then cement the tail wing in 

place using the front wings to sight for trueness 

all around. The tail flap is separated after cover- 

ing and then only by cutting away the paper and 

surplus ribs as the bottom of the spars. The 

whole model should be doped two or three times 

the fuselage first with clear dope and then with 

aluminum dope and the wings with clear dop: 

only as they are covered with silver tissue. The 

rudders must not be glued to the tail flap portion 
of the wings or it will be impossible to operate 
the flaps later on when flying adjustments are 

needed. 
Five strands of 1/16” flat rubber are used to 

power the model, and commercial wheels and 

propeller are recommended. Complete the pilots 

housing with thin bamboo and a very light grade 

of celloph ané 

Flying Adjustments 

The model should glide in normal manner and 

if your weights are so far incorrect as to require 

further balancing than the tail flap will provide, 

a small weight should be placed in the nose or 

tail as the case may be. The model shown came 

out exactly right, gliding and flying without 

more tuning up than a slight movement of the 

FEATURED NEXT MONTH 

Spring and early summer are the star seasons for 

the garden hobbyist, but unfortunately, his mortal 

enemy the insect also thrives during this period. 

In the June MECHANIX ILLUSTRATED two in 
teresting articles will take care of both sides of 

this ancient feud. Those wishing to improve the 

gerdens this year can follow our suggestions and 

plans for attractive garden pools; for Mr. Bug's 
discomfort and demise we present the MI Fly 

Electrocutor—he won't like it a bit, but we're sure 

you'll want one or more of these around your 

home this summer. 
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YOU'D SWAP WITH ME 
FOR A DIME? WHY, FOR 
10¢ YOU CAN CLEAN OUT 
THAT RADIATOR WITH 

SANI- FLUSH! 

An overheated radiator is the sign of neg- 

lect. You spend hundreds of dollars for a 

car. So spend an occasional dime to keep 

the radiator clean, with Sani-Flush. 

Just pour 10c worth of Sani-Flush in 

the car radiator (25c for the largest trucks 

or tractors). Drain, flush and refill with 

clean water (directions on the can). 

Rust, scale, sludge and sediment are re- 

moved. Water circulates freely. You may 

save expensive trouble. Sani-Flush cannot 

injure either motor or fittings. Clean your 

radiator regularly. Or, if you prefer, have 

your garage or service station use Sani- 

Flush to do the job. You'll find Sani-Flush 

in most bathrooms for cleaning toilets. 

Sold by grocery, drug, hardware, and five- 

and-ten-cent stores. 25c and 10c sizes. The 

Hygienic Products Co., Canton, Ohio. 

ani -Flushgi3 
KEEPS RADIATORS CLEAN 

dway Wfg.Co., 1860 S$. S2d Ave 
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WANTED? 
Two vicious criminals—a man and a woman—are 

at large in the United States today, endangering the 
lives and property of decent citizens. They are 
wanted by local police and government agents. 

They may be YOUR neighbors. They may strike 
next in YOUR neighborhood. Be on your guard 
against these two Public Enemies. 

Don't fail to read the amazing story of this criminal 
pair in the current issue of Yrue magazine under 
the title: 

WANTED! 
Crime Trail of Public Enemies | and 2 

In addition to this thrilling fact story, the same 
issue of Prue contains more than a dozen real-life 
mystery, crime and adventure stories, including 

King of the Bad Men 
A Prue Saga of the Old West 

Get Your Copy Today! 

True 
On Sale At All Newsstands 

Aircraft Radios “Torture” Test 
[Continued from page 53] 

facilitate the “torture” tests that soon prove 

whether or not a radio set “can take it.” 

For the first of these tests the “shake table” is 

used. The unit under test is clamped to a heavy 

metal table so floated on mounts at each of the 

four corners that it is free to vibrate. An eccen- 

tric placed on the lower side and driven through 

a variable friction drive by an electric motor 

shakes the whole assembly at frequencies between 

twenty-five and seventy-five cycles per second at 

an acceleration of ten times gravity, a vibration 

so intense that ordinary mobile radio sets break 

apart in a few minutes. To be acceptable, new 

equipment must withstand this gruelling ordeal 
for four hours without mechanical breakdown 

such as cracking of the metal or loosening of the 

parts, and it must operate perfectly at the end of 

the period. 

If the set survives the “shake table,” it goes 
into the humidity chamber, a big wooden cabi- 

net in which the air is so wet and hot that the 

steaming jungle would seem like a summer re- 

sort by comparison. For 48 hours the atmosphere 

is maintained at 95% humidity and a temperature 

of 120 degrees Fahrenheit. The concentration of 

moisture together with the high temperature 

causes many fiber insulators to swell like paper, 

and it is here that electrolytic condensers and the 

covering of wires break down and puncture. Cor- 

rosion eats into bad electrical connections and un- 

protected metal parts. Throughout the 48 hours 

operating tests are made, and the unit must per- 

form normally all the time 

At the end of the 48-hour period, a quick change 
is made from jungle steam to the icy blasts of 

northern winter. Dry ice is piled into the wooden 

chamber until the thermometer toboggans to a 
reading of 40 degrees below zero. An almost 

microscopic bit of oil or grease between moving 

parts may fuse them as if they were welded. Ex- 

haustive checks are made on crystals for activity, 

and chassis often warp and cause condensers 

to bind. Toggle switches and insulation suffer 

from the cold and condensation. As in the previ- 

ous tests, the radio equipment must work per- 

fectly at all times or be rejected 

Near the humidity chamber stands a cylindrical, 

iron tank with a clamp-encircled door. With its 

bulging end and round glass window, it resem- 

bles one of the much publicised “iron lungs” now 
in use in many hospitals. A radio is placed inside 
and vacuum pumps reduce the interior air pres- 

sure to the equivalent of 30,000 feet of altitude. 
At 30,000 feet airplane motors labor, and the air 

is too thin for pilots to live without oxygen equip- 

ment. The metal, wire, and insulators in a trans- 

mitter or receiver do not breath, nor do they have 

carburetor trouble, but altitude takes its toil in 

liquid leakage from oil filled condensers, erratic 
performance of oscillating circuits, and overall in- 

efficiency. 
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Because every plane that goes up must come 

down, and because they sometimes come down 

in plowed fields or “pancake” in from a twenty- 

foot altitude, especially in emergencies, the radio 

must be able to operate aiter heavy shocks. The 

engineers’ final attempt to break up the weak- 
lings is to drop the unit under tests 18 inches onto 

one inch of sponge rubber. They do this not once, 

but one hundred times. Try this on your mantel 

set—provided you have no further use for it 

Even under an inch of sponge rubber a con- 

crete floor is mighty hard ¢ 

To paraphrase an old saying “many are tried, 

but few have the stuff to come through,” but 

ether you are a pilot, a passenger on the air- 

lines, or just an ordinary citizen with a healthy 

pride in American aviation, its a nice feeling to 

know that radio in the air holds its a of — 

bec , like any champion, i in take 

Inventor, Incorporated 
Continued from page 37] 

Hogan tried to make an airplane out of a bicycle, 

and a machine gun from a shot gun. He didn't 

get very far with either 

Today, he may well be called a “suitcase” in- 

ventor because he carries his “shop” around 

his traveling bag and pockets. Whenever he gets 

idea, he goes to work on it immediately. He 

pieces his inventions together at home, on a train 

r he happens to be. His only require- 

ments are a pocket knife, piece of string and 

few pins. He picks up practically everything he 

needs from oan hardware or five and dime stores. 

He has no workbench or a and all special lathe 

work is farmed out to a model maker. His balanc- 

ing seal, for instance, was seiiia 2 from odds and 

ends. For the original model he used a rubber seal 
purchased from the five and dime store, a coffee 

can, rubber ball, a straw, a piece of wire and 

small celluloid ball the size of a marble. The 

entire model cost less than 50c and was put to- 

gether in several hours. 

The seal was fastened to the top of the can and 

a tube was run from its mouth to the bottom of 

the can, where it was attached to the nipple of a 

balloon. A short tube was then attached to the 
rear end of the balloon and run to the outside of 

the can. A rubber bulb was attached to the mouth 

of this outlet. A piece of wire was shaped into a 

basket and attached to the mouth of the seal and 

the celluloid ball placed in the basket. In opera- 

tion, the balloon in the can is blown up by pump- 

ing the rubber bulb. A valve prevents the ai! 

from escaping from the balloon except through 
the mouth of the seal. As the air escapes from 

that outlet, the yma ball floats freely in the 

and looks as though the seal is balancing the 

ball from the tip « of its nose. 
One of Hogan's prize gadgets is a combinz 

atomizer and nose dropper. It is composed of a 

rubber bulb with a glass tube in its neck. Inside 

[Cont ed on next page | 
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“WOOD- IN-CANS” 
Repair loose DRAWER PULLS quick ly Tare! 
permanently with PLASTIC WOOD! Fixes 
loose casters, bathroom tiles and fixtures, 
too. PLASTIC WOOD handles like putty 
—hardens into waterproof, eres aad 
wood. Get it at paint, hardware, 10¢ stores. 

PLASTIC WOOD 
BRAZES 

-- an electric welding, brazing and soldering 
Torch, Sa e with power unit, goggles and 

- Works INSTANTLY off any light 
t. “Does a thousand andone reps air Jobs 

I zly ‘LOW COST on aluminum, iron, 
steel and other metals. Indispensable for 
Auto, Body and Fender Repairs, and home 
rep —shop, factory, farm, engineer, jani- 
tor, sheet metal, radio and bicycle repairs. 
a nyone can handle without previous experi- 
~nce with oursim- 

re) instructions. 10- DAY HOME TRIAL 

ee rite at « nce for Special Intre »ductory Low Price Of- 
sin ays at our risk, 

t CcTRO- 
Torch. con, oo o3ei3. “vy Michigan hve. wa on 

LIGHT POWER TOOLS 
Save Time, Money, Labor 

Det ta tools are port thle, rugged, 
effici et astonishingly low 

4 priced. Ideal f l 
home i 

eDELTA 
ws, 

DELTA MFG. CO. ‘Dept. 2415 
600 E. Vienna Ave., Milwaukee, Wis. 



THE DIP, DIP, 

@ SOAK up sun 

and have more 
fun as you paddle 

: through Indian 

Hunt and fish, 

camp away from the world on the water. 

Winding lakes in- 

vite you to sport and adventure. An 
Old Town 

pleasure. 

pleasures. and set up 

rivers and lonely 

Canoe brings you years of 
It costs very little to own one. 

FREE CATALOG shows all kinds of Canoes 
for paddling, sailing or outboards. Also Out- 
board Boats, including big all-wood family 

boats. Rewhoats. Dinghies. Write today. Ad- 
dress Old Town Canee Company, 565 Main 

Street, Old Town, Maine. 

| DIP OF AN 

NOW ONLY 

shee Over 7.000 GIO Gas F 

yw DEALERS WANTED. 

yy 

All Parts Guaranteed Free 6 Ft 

c i 

Plans 

. Plane 

VERAGE ASSEMBLY TIME 
GHQ MOTORS. 854A East 149 St.. 

MINUTES 

REAL ENGINE VAL 

“svog 404 

*souvld 

iH 

2g 

UE 
Kits 

ALL PARTS ‘FINISHED—ONLY A SCREWDRIVER NEEDED 

New York, N. Y. 

100 

Inventor, Incorporated 
[Continued from page 99] 

this tube is another one of metal which permits 

the fluid to flow slowly when the gadget is used 

as a nose dropper. As an atomizer, it ejects a fine 

This simple gadget 

production this spring by the 
pany, New York, N. Y. 

rented a “Boo-Hoo” 

The doll can be made in any 

spray as the bulb is pumped. 

is scheduled for 

T. J. Holmes Con 

Hogan has also inv 

that cries real tears 

baby d 

as small ducts in the eyes 

drop tears. The principle of it is very simple. The 

doll is fed a bottle through the mouth while ly 

down. As the 

carries it to a 

size, and emits a cry 

wa 

~ enters the mouth a trou 

in the head. A valve 

is forced open by the pressure of the water pass- 
ing into the trough and closed tightly against 

water 

water poc ket 

its leaking out, also by the pressure of the wate 

When the rubber doll is squeezed, 

and a tear drops from a duct in its eye. The doll 

idea has been sold and is now in production by a 

New York City doll manufacturer. A feature of 

the doll is that it can be made of all-rubber— 

which is what manufacturers like. 

its emits a « 

Perhaps the best of his toy inventions is called 

“Topper’s One-Man Show.” Topper 
with a gyro inside. A rack is used to spin the 

gyro—which is set off center—and as it spins, the 

is a clown 

clown whirls about in fanciful gyrations and with 

a great deal of gusto. Topper is being manufac- 

tured, complete with 
| a stool, 

plywood stage containing 

a tight wire and a balancing pole, to per- 
form on any and all of these props. 
Hogan doesn’t know where his ideas come from. 

He tries to think up something people need 

figure out an improvement on some current gadget 

on the market. His procedure is to think up an 

idea, work out its details, and if satisfactory, make 

a patent application. His next problem is to in- 

terest a manufacturer and if he succeeds, his con- 

ract usually calls for royalties of about 5 per cent. 
Selling the invention toughest 

job. Hogan believes that the major requirement 

for an inventor is a sturdy pair of legs and a good 

probably the 

pair of walking shoes. There's a technique to sell- 

ing an invention and the main trick is in knowing 
where to go. Some manufacturers only handle 

rubber novelties. Some handle a combination of 

rubber and plastic. Others handle only meta 
| gadgets while others are equipped to handle only 

one-piece things; some only make wooden item 

others only mex ee ical items. The inventor who 

knows his market can save himself a lot of troubl 

1 heart-aches. He « also save the manufac- 

turer considerable trouble and make him more 

receptive of the invention if the inventor will 

keep in mind such problems as cost of materials, 

tribution. Man- 

can be made eas 

tooling or castin , handling and dis 

ufacturers prefer items that 

and cheaply. Available materials, few moving 

le production parts requiring simp machinery, 

easy handling and low price are standards 

which manufacturers judge an invention’s value 

gre: 
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Our Air Force—A Farce! 
[Continued from page 57 | 

The Army needs the planes assigned to it- 

does the Navy. Neither outfit dares to move with- 

out information from its “eyes.” Neither can af- 

ford to waste ammunition without firing directions 

from its elevated fire control stations on wings. 

The sensible solution is to give the fleet and the 

army a thousand planes apiece, let them use them 

s they see fit 

We have enough air services. What we need isa 

great air force enabled to handle all air defense 

affairs, to work out the promising and dreadful 

future of air power, and give us the only kind of 

defense there appears to be against massed air at- 

tack. The Army and Navy do not offer us such 

protection in their service operations, and neither 

one’s air service is strong enough to ward off the 

foreign alr power. de ~ tgp ined attack of a real 
For all the expense of aviation and the losses 

which come with new types, it is a comparatively 

cheap operation. For the cost of one battleship, it 

is possible to buy about 500 gigantic bombers such 

s the Boeing Company calls “Flying Fortresses 

These bombers carry two 1,000-pound bombs. 

Five hundred times 2,000 is one million pounds of 

trouble that can be sent where they will do the 

most damage and far beyond where any fleet or 

army can think of going 

While it is true that the battleship will last up- 

wards of 20 years, the fact that it preserves well 

does not increase its effectiveness in modern war- 

fare. It is not protection or defense against an ail 

raid. 

The navy sees aviation’s duty as an arm of the 

Fleet, and has divided its operations into four 

general groups; tender-based patrol bombing 

planes, seaplanes operating from battleships and 

‘uisers, landplanes operating from aircraft car- 

riers, and the aviation detachment of the Fleet 

Marine Corps forces 

None of these departments is set up to project a 

true air war, nor to thwart a = termined attack. 

The long range patrol bomber has been the out- 

standing development in Naval operation during 

the past few years, and the routine transfer of 

whole squadrons from California to Hawaii and 

to the Canal Zone has emphasized the key part 

these big flying boats are playing in the Navy’s 

long-range tactical program 

But flying boats suffer by comparison t f land 
planes, and it is noteworthy that the air power 

on the latter type. It 

lug the bulky hull of a 

i this cuts sharply 

nations are concentrating 

costs much horsepower to 

flying boat through the air, am 

into the bomb load which can be carried. For all 

their size and horsepower, our patrol bombers 

-ven the new fot ur -engined flying battleships—can 

accommodate only a negligible bomb load for long- 

range work. Negligible, I say, as compared to the 

load the landplane counterpart could haul. 

The attempt of any navy to operate air power is 

awkward from the start. In tieing the operation to 
[Continued on ext page | 
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Our Air Force—A Farce! 

{Continued from page 101] 

the sea to justify its existence, the navy handicaps 

aviation by take-off and landing limitations, by 

the wind-resisting hulls of the flying boats, and 

by elaborate—and vulnerable—shore bases and 

seagoing tenders with their broods of planes. 

It is becoming recognized—even by many who 

do not fully subscribe to the potentialities of 

power—that shore-based aircraft (landplanes) a1 

superior in bomb-carrying capacity, range, and 

speed, to ship-based warplanes and flying boats 

If the national defense system of the United 

States were recognized to provide the true Ameri- 

can air power which our production facilities and 

engineering skill can produce, we could have the 

whip hand in the Pacific with air power operati: 

from Alaska. 

That would about duplicate the trump card 
Russia owns in her gigantic air base at Vladivo- 
stok. An eminent British N Naval expert told 

that were it not for the threat of Russian air hon 

bardment launched from Vladivostok against 
Japan’s capital cities, that Japan would hav 

washed out Russia in the Far East long ago. 

Vladivostok is only approximately 500 miles 

away from the heart of Japan, a distance easil 

within the range of modern bombers. 

While the Japanese could just as easily attack 

our air bases in Alaska as our bombers could g« 

at Japan, they would be bombing our military 

establishments only, while we would be getting at 

the heart of the Japanese homeland. 

Since air attack is superior to the defense against 

it, we would be playing air power cards in proper 

sequence—if we had the air power. 

There is only one answer to a threatened air war, 

and that is to beat the other fellow to the punch 

or threaten to do it with more chances of achieving 

wholesale devastation than he cares to contem- 

plate. 

It is true that the Navy is building an air base 

at Sitka and it has completed surveys for two 

more, one at Kodiak, and the other further west- 

ward, or closer to Japan, in the Aleutian Island 

But again the objective falls short of real air 

power. 

No matter where we turn in any plans for war 

with Japan in the far Pacific we find ourselve 

scheming to defend what we have, and with only 

remote chance of making a single stab at Japan 

proper with air power alone—not a chance with 

sea power. 

ur East coast, the 

Navy would be even less prepared at that point. 

The Naval concentration on er Atlantic at = sent 

is limited entirely to a base at Norfolk, for Navy 

planes, and a base at uantinn, Virginia, for - - 

rine Corps a Pensacola, of course, is an 

If air war should come to 

enormous plant, but that is for training pu! pos es 

only. There are > plar is for several air bases - 

dition to the ones we already have in the Atlantic 

sector, these stations to be set up wi ith a full com- 

pleme 
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by 

and 

and 

plement of patrol and carrier units and with ser- 

vice and overhaul facilities. 

All this would be strategic if a foreign power 
projected an air attack against the United States 

with ship-based aircraft, brought to within easy 

striking distance; or by operating from a neigh- 

boring territory. In that case, the Navy would be 

able to lunge at the source of the attack. 

At least three European powers already have 

ships that might be squeezed across the Atlantic 

with bombing loads. England has a bomber, the 

Vickers Wellesley, which could make the trip with 

a good sized bomb load on board. It flew 7,162 

miles non-stop, for the world’s distance record. 

There is no question in my mind that the latest 

Italian Savoia Marchetti, and the German Heinkel 

111 would bear the overload of gas for the flight. 

The facts indicate that America is wide 

open to a bombing attack! 

What chance would an aircraft carrier have of 

locating itself so that its short range 

in the air when and where the 

It’s too late to dispatch sincle 

fighters see, or your 

devices detect, You must know 

that they are approaching and give your fighters a 

above 

accurately 

fighters could be 

enemy arrived? 

scientific seater when you 

enemy bombers. 

chance to reach altitude. 

As for the ground defense against such an at- 

tack, experts still contend that no anti-aircraft gun 

today can do business above 10,000 feet. I say this 

in full knowledge that better than 20,000-foot ac- 

curacy is claimed for them. But I have seen figures 

performance of the world’s guns in 

and I know that above 10,000 feet they’ve 

value. 

on the best 

Spain, 
only nuisance 

I think air power under a separate air force is 

vital to the defense of the United States. I hope 

we won't have to lose a war to learn a lesson! 

French Radio-Sonde Balloon 

Sets Altitude Record 

The French National Meteorological Office in 

Paris claims a world altitude record. 
One of its radiometeorographs or radio-sondes 

small unmanned upper air sounding balloons 

equipped with automatic weather-noting instru- 

and radio to transmit data back to the 

irth—has ascended to a height of 31,465 meters, 
or 103,200 feet, it states. 

This is more than 500 feet above the pre 

record, set by a German sounding balloon which, 

however, Manned bal- 

loons have not even approached either altitude. 

broadcasts of temperature, pres- 

data were made both during 

ments 

vious 

was not radio-equipped. 

Continuous 

sure and humidity 

the ascent and the descent. The balloon was re- 

leased from St. Cyr, near Versailles. Radio- 

sondes are used regularly both in the United 

States and in other countries for making upper 

air soundings on which weather forecasting is 

being increasingly based 
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Pump Augments Auto 
Vacuum Supply 

’ 
‘es 

Easily installed without drilling and 

operated by a wheel which contacts the 

outside surface of the fan belt, as 

shown above, a new vacuum pump 

provides a supplementary supply of 

constant vacuum for windshield wipers 

under extreme driving conditions such 

as sudden acceleration; hill climbing 

high altitudes, or any condition where 

the auto engine does not supply suffi 

clent vacuum supply 

PHOTO DEVELOPING 

. = 
, , K 

RAZOR BLADES & SHARPENERS 

eae Radio Chassis Frame 
: Protects Parts 

DOLLAR Special—100 fir 
, sharpener, lig 
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. y ¢ - a 

SALESMEN WANTED 

ATLAS Window Z lette Large 
i set titul , . : « 

J 

LADES I t lit Factory 

» post ] A Blades, LButialo, 

‘. ¥ 

SPECTROSCOPES 

SPECTROSCOPE kest wa to 
é i t C ng 

. ( , « 

TATTOOING SUPPLIES 

ATTOOING Outfit S pl | . 
P y Waters, Anniston, Adjustable so as to fit any radio 

chassis, newly developed guard frames 
clamp firmly to the base, providing 
protection for the assembly while it is 
inverted during repairs, enabling the 
repair man to stand the chassis upside 
down without breaking the tubes, 

TELESCOPES, MICROSCOPES, ETC 

EFLECTING tcelescopes—build 
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Invented by W. C. Heatlie, of Norwood, Mass., a new type of self-closing top for 
tooth powder cans is fitted with a specially designed opening which eliminates 

the need for touching the powder when using. Left photo shows old type can in 
use and the right photo shows how the new lever-operated top directs powder 

onto brush 
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Moving Electric Fan Blades 

Aid Study Of Lightning 
The old adage that lightning never strikes 

twice in the same place has been pretty well dis- 

proved in recent years by scientific studies show- 

ing that anywhere up to a dozen separate flashes 

comprise a lightning bolt. 

_ If you doubt this, the electric fan in your house 

apparatus to 

demonstrate this multiplicity of flashes in a single 

lightning stroke. Dr. H. L. Dean of the State 

University of Iowa’s botany department dis- 

covered this fact and reported it in the scientific 

journal, Science. 

During an electrical storm Dr. Dean watched 
the reflection of the lightning flash in the swirling 
blades of a moving electric fan. He was surprised 

provides a good experimental 

rt to see the blades appear to stand still in some cases 

and in others appear to rotate slowly in the direc- 

tion of their original rotation 

the lightning flash came with such quickness that 

the alternation of light and 

(too fast for the hu 1 eye to follow) came just 

in phase with the rotation of the fan blades. This 

stroboscopic action accounts for the fan’s “stand- 

ing still” despite its rapid rotatio1 
If you mount your own electric fan before a 

window you should be able to see the same effect. 

It is best to do it at night and have the room in 

1ess to provide a black background, for the 

ightning reflections. 

By the end of this year New York City will 

have 12,000 traffic signal 

New English Torpedo Boats 

Attain 50 M.P.H. Speed 

England is building a swarm of high speed motor 

torpedo-boats whose top speed of 50 miles an hour 

is only one distinctive feature, specifications of 

one type demonstrated in London reveal. 

Seventy feet long and powered with three 1,000 

horsepower engines, each mosquito boat has a 

range of a thousand sea miles at a cruising speed 

of 20 to 22 knots. 

Mounted on the tiny gun platform of each boat 

are a pair of 21-inch torpedo tubes or four 18-inch 

tubes, as well as two 20-millimeter anti-aircraft 

guns and a 25-millimeter gun designed to take 

care of opposition from not-too-large surface craft. 
No funnel or 1 or other obstruction breaks 

the line of the hu Two officers and six or seven 

men make up the tiny man-of-war's crew. 

Scientists Identify Wood In 

Pulverized, Sawdust State 

Wood analysis, which has played a notable role 

in crime detection, notably in the Lindbergh kid- 

naping case, 1 carried to a new refinement by 

Drs. J. Kisser and L. W. Sekyra, research bota- 

nists of the Vienna Academy of Science 

They have developed methods of microscopic ex- 

amination by which they have been able, in many 

instances, to identify wood that had been pul- 

verized or red 

even after it had been burned to ashes. 

iced to sawdust, and in some cases 
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LOVE, Etc. 

Collate mm oak 

World’s Greatest Collection of 
Strange & Secret Photographs 

Tow 

SECRET MUSEUM OF MANKIND. 

600 LARGE PAGES 
hiere ' ; t > ; ‘ 

: ee. f ‘ 600 ‘LARGE 

Paces OF PHOTOGRAPHS, ca 

4, 000 REVEALING ‘PHOTOS 
Contents of 5-Volme Set 

VOLUME 1 
. ee 0 $ The Secret Album of Africa 

marriage and fe ‘ y < VOLUME 2 
‘ ' t The Secret Album of Europe 

OLUME 3 
The Secret Album of Asia 

up of the camera 5 witness the ex 
otic habits of every ntinent and 
female customs in Amer Eur 

THousAND LARGE rucTookasws. The Secret Album of America 
a : VOLUME 5 

thrilled ow the 17° reds of “ahast 
E5 

stories that describe them. The Secret Album of Oceania 

5 PICTURE-PACKED VOLUMES 
The SECRET MUSEUM OF MAN- 

Specimen Photos KIND consists of five pic ture-packed 
Dress & Undress Round volumes lidly bound together for 

the World convenient reading Dip. into >» any 
, : » one of these volumes nd you Various Secret Societies Sm ‘ibe castnee & it 

Civilized Love vs. Savage difficult to tear y« urself AWAY Here, 
Strange Crimes, Criminals in story and uncen oto, is the 
Flagellation and Slavery WORLD'S GREATEST. €oLLecTion 
Omens, Totems & Taboos oF 11k gape L.A PHOTO- 

Mysterious Customs ainin 

Female Slave Hunters 

1,000 Strange & Secret + 

Photos nights of thrilling instruction. 

SEND NO MONEY 
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METRO PUBLICATIONS, 70 Sth Ave., Dept. 5805, New York 
Send me **The Secret Museum of Mankind’ (5 

bound together) I will pay postman $1.98, plus pe on 
urrival "if not delighted, I will return book in 5 alye he full I 
refund of $1.98 

SED. wesevensdccchconersscoccessucseveeseeseseseséssees 

City. Ccvecececcescoccces 
CHEC kK HERE if you are enclosing $1 ~‘ t s aving mail- 
ing cost ney-Back Guarante: eM 

Canadian ‘Orders $2.50 in Advance 

New Arrangement Lengthens 

Life Of X-Ray Tubes 

it it uses 

id yet « iminates certain parts 

X-ray therapy in- 

the life of the 

$450 each—is 

the new system is th 

apparatus ar 

the cost of a si 

Moreove r, 

Chief merit of 

‘ xisting 

that 

aliation is cut 

pensive X-ray 

el ially incre ased. 

Dr. Failla, well-known American authority who 

has served on international committees on X-ray 

told his fellow scientists 

that the key point in the new, cheap installation 
is the use of two X-ray tubes working on alter- 

nating current. Part of the past expense of 

X-ray treatment has been the necessity of using 
rectifying tubes which turn the alternating cur- 

rent from high-voltage transformers into direct 

current for use in the tubes. 
By the new Failla setup alternating current is 

employed and each tube works on a “half-wave” 
of the cycle alternately. One tube is placed below 
the material, or patient, being radiated and the 

other tube above so that the intensity is obtained. 
In tests a radiation intensity of 7,000 roentgens 

per minute has been obtained, as compared with 
the 50 roentgen per minute standard output. 

“The surprising thing,” said Dr. Failla, “is that 
the tube life with this arrangement is longer than 
usual. In the case of two such machines used at 
Memorial Hospital for routine treatment of 
patients, one of the tubes has been in actual 
operation for over 3,700 hours, and is still in good 

condition. This is an important item, considering 
that each tube costs about $450.” 

iperior 

eX- 

ma- tubes—costing 

dosage standardization, 

Modern Museum To Feature 

Air Conditioned Halls 

The latest thing in modernistic museums was 
described before officials of museums throughout 
the country, gathered for the opening meeting of 
the American Association of Museums, held 
recently in Philadelphia, Pa. 
Now being constructed for Grand Rapids 

Public Museum, the ultra-modern museum is 4 
long, low concrete-and-steel building. It has plate 

| glass show windows on the street, to advertise 

“specials” inside, copying department store 

psychology. 
Inside, corridor walls are glass brick. Partitions 

move like curtains, so curators can shift scenes. 

Exhibition halls are lighted artificially, to show 

| historic and scientific treasures in the best lights. 
Air conditioning protects collections from heat 

| and dampness. 
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in London, England a new baby 

carriage is equipped with a removable cradle 

which facilitates the carrying of a sleeping infant 

Developed 

upstairs. Lifted from the carriage in the cradle, 

the infant is not likely to awaken whereas the 

handling required without the cradle usually 
serves to arouse the baby. 

Instrument “Fingerprints” 

Ink, Detects Forgeries 
Development of an instrument that will “fin- 

gerprint” pen strokes, enabling experts to detect 

new information about rare old manuscripts has 
been accomplished by Capt. R. B. Haselden, 
curator of manuscripts at the Huntington Library 
in £an Marino, Calif. 

The delicate microchromometer, as it is called, 
by enabling Capt. Haselden to determine the color 
of minute penstrokes, reveals whether one or 
more inks were used in manuscript, and is espe- 
cially valuable in the study of scripts in which 
corrections occur. It also assists in the detection 
of forgeries. It was built at the California Insti- 

tute of Technology. 
" Operation of the instrument, on the surface, 

appears simple enough, but considerable elec- 

trical equipment is necessary. 
The pen stroke is placed under a high power 

microscope and suitably illuminated. A photo- 
electric cell resolves the light waves from the 
eyepiece of the microscope. The light impinging 
on the photo cell causes the cell to give off elec- 
trons, and an extremely small current is set up. 
The current is so small it has to be enormously 

increased by an amplifier. It is then read on a 
millampere meter, due precautions having been 

taken to filter out infra-red light. 

Carriage Fitted With Cradle 
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THEO. AUDEL & CO., 49 W. 23rd St., New York City 
Mail Audels Carpenters and Builders Guides, 4 vols, on 7 days’ free trial. Tf O.K* 
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RUBBER 
MOLDS 60! 

Amazing rubber mold-making outfit makes perfect 
flexible molds or plaques, ash trays, bock-ends, etc. 

Molds cost from 6c to 25c each. Each mold makes 
hundreds of novelties and gifts to sell up to $1.00 

apiece! No experience necessary. Quick and easy. 

Start profitable business in your home . . . sell to 

stores, gift shops, friends, resorts, road stands, by 
mail. Full or spare time. ‘*‘Molders Handy Book’’ 
and list of buyers FREE. Write SO-LO WORKS, 
Dept. T-834, Cincinnati, Ohio. 

60 POWER TELESCOPE... $219 
VAR LE EYEPIECE ee 

NEW! t oy ies in on 
20 power for ultra- bright “images ein 40 and 60 po 

for extra long range. Guaranteed to bring distant 
People, sports events, ships, 

moon, stars, etc 
60 times 
as close. 

Most powerful made for 
ywhere near the muney. Closes to lees 

than a foot in length. Maltipis lens system. 30 mm. objective lens. 6 
sections. Directions included for using as a compound 4 lens microscope, American 
made. Prompt shipment guaranteed. We pay the postage, Only $2.19. 
BROWNSCOPE Co., Dept. 75, W. 27th St., New York, N. Y. 

DECORATIVE DECALCOMANIA TRANSFERS 
Imported Designs of all Sizes and Types— 

Flowers, Fruits, Figures, Silhouettes, 
Marquetry, Birds, Butterflies, Juvenile, 

Dogs, Horse Heads Ships, Landscapes, 
torders, Chinese, etc., for Furniture, Doors, 

Walls, Trays and what not. te 

Catalog with 800 illustrations in Color sent for 25¢ in coin, 
Deductible on first purchase of $1.00 up. 

L. C. WELLS, Dept. M-95, 25 East 26th St., New York. 
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BIC PROFITS 
for’ RIDERS. DEALERS / 
RIDE. RENT OR SELL 

= quick, cheap delivery 
sell to messengers, mechanics, 

garages, canvassers, friends; or 
he yurly profits at 

beaches, resorts, etc rid’s 
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ft Write 

E Circular, 
Easy Terms. 

AMERICA’S MOST 
FAMOUS CYCLE NAME 
FOR FIFTY YEARS 

vt Mamet, Dept. M-3 

WHY CHANGE OIL? 
‘WHEN oe DOES NOT WEAR OuT” 
a S. BUREAU OF STANDARDS. ——————_ 

ar. Truck, Tractor Owners — Stop wast- 
— your money on needless oil changes! 
Keep oil clean and “oily” indefinitely. Our 
FREE booklet “Oil Facts” a revelation. 
Ask your dealer for a copy. or write to— 

RECLAIMO MFG. COMPANY 
2306 N. WESTERN AVE., DEPT. 7, CHICAGO, ILL. 

Bike-«Lite Bicycle) 
AMERICAN GENERATOR 

MADE 

@ Bright Dependable Lights 
@ Eliminates Battery Expense 
®@ Can be attached to any Bicycle 
The Bike-Lite Sales Co. 

802 Broad St., St. Joseph, Michigan 

NOW! ] Brand New Fifth Edition 
= AUTOMOBILE RACING BOOK 

Amoron mma | 

tells you how & Jay out and build engines, frames, and bodies for 
fine dirt trac Rebuild instructions and horse power curves for 
Ford A, B, BY v. 3. Data on superchargers, Indianapolis Grand Prix, 
International Fc wmula, midget racing rules, world’s record cars and 

speeds. Inc luc ies set dirt track car plans worth five times cost of book. 

Order F ifs Baition Av ees E 
RAC vy: OV $1.00 Postp: 
$1.15 ¢ o I 

RAY F. KUNS, Dept. A-5 
Madisonville, Cincinnati, Ohio 

. NOW-I Give You My 
MUSCLE TENSION 
System--Wlakes tou ba 
REAL HA ‘aay 

16 Big Lessons—No Appa - De 
Special short-time rene er! 

Men 

Only 25c brings you my 
sys 

@emonstrate in 90 photos, easy eee 
AST! 

famous man- building 
te 

by-step method. Works F Give 
you brawny strength, burly hes alth, 
le-Man body! Wins admiration. Make 

Money back 
Guarantee. b P —Feel re- 
— ina k. send name, 

tress with 25c in o kK 
Dept. F- 8, New York, JOE BONOMO, 229" w. 42nd St., 
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Electric Shaver Features 

Revolutionary Design 

SLLSS SS, 

An electric shaver of revolutionary design has 

been invented by J. L. Whalen, of Lancaster, Pa 
The new device consists of two cylindrical, thin 
steel shells (insert) one of which fits inside the 

other. A row of teeth is cut diagonally across both 

shells and the inner shell turns while the outer one 
is stationary, thus producing a shearing action be- 

tween the teeth. Because of its special design the 
new shaver can be used to clip hairs within the 
nose and ears, according to the inventor. 

Aircraft Carburetor Works 

In Any Flight Position 
Development of a carburetor that solves two 

outstanding aircraft engine problems was Ie- 

ported recently to the Society of Automotive Ea- 
gineers by M. J. Kittler, chief engineer of the 
aircraft division of a well-known carburetor 
company. 

The new carburetor, which uses a diaphragm 
mechanism to control fuel flow instead of the 
more usual float, assures aircraft engines of 4 
constant flow of fuel regardless of the plane’ 
position, a matter of importance particularly 2 
military aircraft which are called upon to execut 
maneuvers such as dives and loops. 
By keeping metal surfaces in the carburetor out 

of the way of the expanding stream of fuel, 
which travels so fast it is out of the carburetor 
before it has reduced temperature in the carbu- 
retor markedly, icing is prevented. Carburetor 
icing has been a matter of concern to the aif 

industry for many years. 
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British, American Scientists 

Plan Closer Cooperation 
Plans are being laid by the American and Brit- 

ish Associations for the Advancement of Science 
for the organization of international cooperation 
among scientists on a wider scale than exists at 

nt. 

The secretaries of the two national organiza- 
tions are exchanging notes on methods of coopera- 
tion and a conference, either of Britizh and 
American representatives alone, or a larger 
meeting of scientific leaders from all countries 

interested, is tentatively scheduled for the near 
future. 

| Arising from the increasing realization in both - 
nations that scientists are responsible in large 
measure for the effects of science on society, the 
present moves for formal cooperation originate 
from a resolution passed by the council of the 
American Association for the Advancement of 
Science at its meeting last December. The stage 
for this action had been set by the emphasis upon 
“science and society” provided by the 1936 and 
1937 meetings of the British Association. 
The British viewpoint is that the proposed 

world organization essentially would be composed 
of national and scientific groups that uphold the 
democratic ideals and mechanisms of scientific 
freedom. The British scientific journal, “Nature,” 
of which Sir Richard Gregory, Bart, is editor, has 
led in emphasizing the need of resisting the en- 
croachments that totalitarian governments have 

made upon scientific methods and liberties of 
thought. 
The invitation to cooperation should not be de- 

pendent on racial, political or theological quali- 
fications, Dr. F. R. Moulton, permanent secretary 

of the American Association, has urged. He con- 
templates the “formulation of a set of funda- 
mental scientific principles of an ethical nature 
on which unanimous agreement of the delegates 
can be reached” and “the formulation of the 
maximum number of inviolable methods of in- 
ternational intercourse and cooperation among 
scientists on which the delegates can unanimously 

agree.” 

How To Build A Quadru-Table 

[Continued from page 88] 

on each edge. Prepare twelve 2-in. dowels that 
fit snugly in these holes, yet are readily remov- 
able. These pins prevent all “wobble” when two 
or more tables are used together. 

MATERIAL LIST 

1 board, 10-in.x 3/,-in.x9-ft. 
1 board, 2-in.x Va in.x16-ft. 
1 board, *-in.x 3/4-in.x8-ft. 
12 flat brass hooks, 12-in. 
4 doz. No. 6 3-in. screws. 
1 doz. No. 7 1'4-in. screws. 

long, with screws to match. 

—W. Keith Vining 

A WHOLE TOOL SHOP 

Johnson’s 
MIRACLE 
MOTOR! 

$7952 
F.0.8. FACTORY 

| a twin! Alternate Firing! Only 
21% Ibs! 2.5 N.O.A. certified brake 

h.p.at 4000 r.p.m.! 20 big Johnson features 
sodadinn 360° Steering and Reverse! 
Plus distinctive smoothness, quiet and 
easy starting of Johnson’s perfected 
——. firing. com. eat a. Horses 
for 39. re re) a 
as low as . ?$4gs° 

ma about the new 
Miracle Motor and 

* eer eit Sea- 
Illustra- HANDY CHART # tions. Complete 

specifications. Brings you up-to-dateon 
4. outboard m otors. Write for copy. Freel 

JOHNSON MOTORS 
200 Pershing Rd. Waukegan, Il. 

me 

EASY TO BUILD kavaxs 
OUTBOARDS 

Largest selection—Factory Built 
or Complete Cut-to-fit Assembly 
Kits with detail blueprints and 
instructions, New round bottom 
—safer and faster, 

BUILT TO LAST—PADDLES INCLUDED 

Send i0¢ Postage for Big New Catalog 

KAYAK BOAT CO. 
152 East 129th St., N. Y. City 

H ASN IDJEFE3 
Tool of 100/ Uses 

IN YOUR HAND 
Smooth, steady power at your 
finger tips. Uses 300 accessories 
to grind, drill, polish, rout, cut, 
carve, sand, saw, sharpen, en- 
grave, etc. Plugs in any AC or 
DC socket, 20,000 r.p.m. 16 oz. 

Get A Demonstration 
at Hardware, Tool or Dept. Stores, 
or order on 10-Days Money-Back log E | ‘age Cata 

Complete information on Trial. $10.75 postpaid with 3 Acces- 
sories . . . De Luxe Model, 25,000 Mencee Procects and thelr 
r.p.m, 12 oz, $18.50 with 6 Acces- § Work and industry all over 
sories, the world. 

Chicago Wheel & Mfg. Co., 1101 W. Monroe St, Dept. Mi, Chicago, Ill. 
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Enclosed in a washable cover which is tied in position on the 
head with a tape, a new compact variable-heat electric pad 
provides warmth to relieve congestive pain. A small sponge, 
fitted in a porous pocket in the cover, provides moist heat in 

cases requiring such treatment. 

An accurate 10-inch slide rule which enables 

the user to do difficult calculations instantly 
without the need of pencil and paper. Fitted 
with a magnifying indicator. 

A new booklet on woodworking tells what 

projects to make, how to make them and how 
to sell them when completed. Price is 10c. 

Only a few minutes are required to dry photographic prints 
in this electric dryer. hermostatically controlled, the device 
will mot scorch the prints. Drying area is 11x15 inches. 

114 

Names and addresses of manufacturers of products described below will be sent free to any reader on request, 
provided a stamped, return envelope accompanies the inquiry. Mention date of issue when writing. 

A compact machine which quickly ag 
efficiently cleans automobile upholstery, chai 

and other fabric-covered objects. 

An electrically-operated machine which 

be used to 
sharpen lawn 
mowers, skates, 

grass shears, 

scythes, axes, 

etc. Can be in- 
stalled in any 
small garage or 
workshop. 

An auto- 

matic filter de- 

vice which fits 

onto any ordi- 

nary water 

faucet. 

Eliminating the need for spac 
suming protective coatings, newly d 
veloped magnet wire features a thi 
coating of synthetic resin which can be 
knotted or crushed with a pliers with 
out injury, as demonstrated above 

A rubber mold-making outfit for making per-7 

fect flexible molds for casting ash trays, bcok- 
ends, plaques, etc., from plaster. ‘ 

A trouble-shooting chart which facilitates 

finding of troubles in electric motors and tells 
how to repair them. 

carburetor device engine An automobile 

which is said 

to greatly in- 

crease mileage. 

A small elec- 

tric lamp that 

can be fitted to 

the head by 
means of a 

special brace. 

Throws light on 

workbench or 

table, leaving 
the hands free 
to handle tools. 

Operates on 
A. Co D. G 

current. 

Ahand pump 
for garage or 

home which 
‘ A built-in scale in the handle of 4 

pumps oil, new fish net enables the angler to 
i termine the weight of his catch. A 

paints, etc, hooked clutch (insert) locks the scale 
from drums. to the handle when not in use’ 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX 2324-S, SCRANTON, PENNA. 
* Without cost or obligation, please send me a copy of your booklet, “Who Wins and * 

Why,” and full particulars about the subject before which I have marked X: 
TECHNICAL AND INDUSTRIAL SUBJECTS 

O Agriculture 6 Air Brakes (© Civil Engineering O Manufacture of Pulp Paper © Sanitary Engineering 

0 Air Conditioning and Cooling ( Coal Mining O Marine Engineering 0) Sheet Metal Work 

O Architectural Drafting 0 Contracting and Building O Mechanical Drafting C) Steam Electric Engineering 

O Architecture 0 Cotton Manufacturing O Mechanical Engineering () Steam Engineering 
0 Auto Electric Technician O Diesel Engineering O Mine Foreman O Navigation Steam Fitting 
0 Auto Technician O Electrical Engineering O Patternmaking Structural Drafting 
0 Aviation Engineering C1 Electric Lighting O Pharmacy 0 Plumbing Structural Engineering 
0 Boilermaking O Fire Bosses O Poultry Farming (1) Surveying and Mapping 

O Bridge and Building OD Fruit Growing CO Heating 0 Public Works Engineering O Telegraph Engineering 

bs Foremanship O Heat Treatment of Metals O Radio 0) Telephone Work 
U Bridge Engineering O Highway Engineering DO R. R. Locomotives 0 Toolmaking 0 Ventilation 
O Building Estimating O House Planning O Machinist 0 R. R. Section Foreman 0 Welding, Electric and Gas 

O Chemistry O Management of Inventions Oo R. R. Signalmen ( Refrigeration () Woolen Manufacturing 

BUSINESS SUBJECTS 

0 Accounting D Advertising 0 sory Prep ratory O Grade School Subjects 0 Railway Postal Clerk OD Signs 

0 Bookkeeping O Cost Accounting O High School Subjects O Salesmanship O Spanish 

L Business Correspondence P. Accounting O Illustrating CO Secretarir! Work 
0 Business Management iF iret Year ( college Subjects © Lettering Show Cards CO Stenography and Typing 
OCartooning ([ Civil Service O Foremanship O French 0 Managing Men at Work O Traffic Management 

Domestic SCIENCE SUBJECTS 

D Advanced Dressmaking CO Home Dressmaking 0 Tea Room and Cafeteria 
O Foods and Cookery O Professional Dressmaking and Designing Management, Catering 

SI scien oh diel senniiapaechedinaliadsanbactiiedsaainien a a cciinsccsssccvsistenns _ 

City 2 eee Present POSi6iOM,.....0..000000-0-veevennsenes etsivesserepooenascesnesitegie 

Canadian residents send cowpon to International Correspondence Schools Canadian, Limited, Montreal, Canada 

Britizh residents send coupon to I. C. 8., 71 Kingsway, London, W. C. 2, England 



PRICE JUNE 

10 CENTS 1939 

SAME PRICE Volume XXII 
IN CANADA Number 2 

Copyright 1939 by Fawcett Publications, Inc. 

SPECIAL FEATURES NEXT MONTH— 

. — 

X-Ray Solves Secret Of Life - - - - - 35 A Big Surprise! 

. When you go to the news- 
Modern Aerial Warfare - - - - - - 4 

tand t th rill fi By Douglas Rolfe stand next month you will find 

the July issue of Mecnanix 

ILLUSTRATED a bigger, better 
100 Miles Per Hour With An Outboard! - - 46 

magazine .. . and the price re- 
By Stanley Gerstin 

mains only 10 cents! A complete 

16-page section has been added, 

Tanks Simplify Bullfrog Culture - - - - 51 and you will see more and bigger 

pictures, more human-interest 

Plastics—Modern Marvel Of Science - - - 54 feature articles, more home- 

By John E. Pfeiffer workshop and hobby projects, 

more and bigger plans and draw- 

“Making Faces” For Fun- - - - - - 58 ings. The new Mecnanrx Ixtvs- 

TRATED will be the biggest 10 

ts worth of i ter- 
Pictures By Radio- - - - - = = = 60 cents wo of magazine enter 

tainment you ever saw! 

Pass th od t 
Rock Gardens, Pools And Ornaments- - - 70 ss the good news on to your 

By Paul Hadley friends and tell your newsdealer 

to reserve a copy for you. The 

new MEcHANIX ILLUSTRATED will 

(Continued on page 6) be out June 2. 

Published monthly by Fawcett Publications, Inc., 11th Street and Breadway, Louisville, Kentucky. Executive Office—22 W. Putnam Avenue, 
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Entered as second-class matter under the Act of March 3, 1879, at the post office in Louisville, Ky., with additional entry at Greenwich, 
Conn, Not responsible for unsolicited manuscripts. In U. S. and Possessions and in Canada, 10c a copy; $1.00 a year. Other Postal 
Unions, $2.00 a year. East Indian Agent, P. C. Eranee Sons, Bombay, India, Printed in U. 8. A. Advertising forms close the first @& 
second month preceding date of issue. Advertising offices: New York, 1501 Broadway; Chicago, 360 N. Michigan Ave.; San Francisos 
Simpson-Reilly, 1014 Russ Bldg.; Los Angeles, Simpson-Reilly, Garfield Bldg. Member Audit Bureau of Circulation. 

W. H. FAWCETT, Publisher RALPH DAIGH, Managing Editor ROBERT HERTZBERG, Editor AL ALLARD, Art Director 

JOHN L. SCHERER, STANLEY GERSTIN, ROLAND CUEVA, Associate Editors S. S. RABL, Naval Consultant 

bing 

Hei 

Xs ar 
your € 

For 

what i 

motio 

ata st 

Yet 

ing a: 
any O 
enoug 
The 

son— 

Nat 

LaSall 

cut ou 

But 

intere 

your p 
Of | 

table, 
that o 
motio 
sacrif 

hard « 
you i 



news- 

ll find 

‘HANIX 

yetter 

ce re- 

nplete 

added, 

bigger 

iterest 

home- 

ojects, 

draw- 

[LLUS- 

ost 10 

onter- 

) your 

lealer 

The 

p will 

Avenue, 
uisville, 

penwich, 
Postal 

first o@f 
ancised 

Director 

OUR answers to those questions would give 
an experienced personnel man a picture of 

your entire future! 
For only to the man or woman who “knows 

what it’s all about’”’ does speedy, worthwhile pro- 
motion come. The routine worker goes ahead 
at a snail’s pace—if at all. 
Yet knowing what it’s all about in bookkeep- 

ing and accounting is within reach of almost 
any office worker—provided he has ambition 
enough to frain earnestly. 
The road is clearly marked and an average per- 

son—like you—can travel it if he really wants to! 
Naturally, it takes real work—work that even 

LaSalle, after 30 years, can only cut down, not 
cut out entirely. 

But LaSalle can, and does, make your study 
interesting—easy to understand—wseful right on 
your present job—if you will do your part. 

Of course, your time for the movies, the card- 
table, and the radio will be somewhat less than 
that of those who sit and merely Aope for pro- 
motion, or wish for a raise. But the hours you 
Sacrifice now earn 
hard cash profits for 
you in the future. 

Dept. 6493-HR 
Gentlemen: 

on my 

fession That Pays.” 

To Ambitious Bookkeepers and Junior Accountants— 

ARE YOU GETTING AHEAD THE SPEEDY WAY 

LaSalle Extension University 
A Correspondence Institution 

As an ambitious (man) (woman) interested in a real future, 
I should like a FREE copy of “Success Reports” telling how 
others have built their futures through i 
Training. Please send me a copy at once—without obligation 

art—also send your booklet, “Accountancy, the Pro- 

eee eee ee eee eee eee eee eC eC ee eee Cee ere eer ee ee ee ee) 

—OR THE SLOW WAY? 

Here’s how you can find out! Answer these questions: 
@ Do you know why the management asks for each set of figures that you prepare? 

@ Do you see clearly how those figures will shap pany p 

@ Do you daily interpret your books and your records in terms of profit and loss to your firm? 

@ In short, is your day-to-day work full of meaning to you or is it just humdrum routine? 

liegt ? 

Hundreds, yes thousands, just like you have 
proved that LaSalle-trained accountants can earn 
—$2,000, $3,000, $5,000 and even more. Their 
stories are so interesting—so full of encourage- 
ment—that we have published a whole book of 
them: “‘Success Reports.” 

This book is jam-packed with human interest 
experiences that show how bookkeepers and 
junior accountants who once were discouraged 

cogs in the business machine have today become 
important executives, auditors, comptrollers, and 

Certified Public Accountants—with good incomes 
and with all the prestige of real business success. 

Over and over, you find such phrases as: ““Then 
came my second raise’ —‘‘So then they made me 
manager” —‘‘That first increase completely paid 
for my training the first two months.” 
To anyone interested—really ambitious—we 

will gladly send a copy of this book absolutely 
free! It has been a true inspiration to many, a 
real help to all who have read it. 
Would you like a copy? Without the slightest 

obligation? Then mail the coupon and we will 
forward it by return 
mail. You'll be glad 
you read it! 

Chicago, Illinois 

e Accountancy 



INVENTORS 
PATENT YOUR IDEAS 
SEND FOR FREE BOOK seme [5V 

HOW TO OBTAIN A PATENT 
Written by a Former Member of the Examin- 
ing Corps (1922-24) of the U. S. Patent Office. 
if you want to profit by ) a mt “se should 
take steps to apply or a U. Patent at 

Your first step is to get fits Free Book. 
iMustrated book contains valuable information 

you should have. {t tells you fully how to obtain a patent 
on your idea in the quickest way. With this Free Book you 
will also receive a ‘‘Record of Invention’ form on which you 
can easily record your idea, Personal and Confidential 
Service: Your case will be personally handied only by a 
Registered Patent Attorney who is also a Former Member of 
the Examining Corps of the U. S. Patent Office. All com- 
munications confidential. 
WAM COUPON TODAY for FREE PATENT BOOK snd RECORD OF IAVENTION Form 

CARL MILLER 
REGISTERED PATENT ATTORNEY 

FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 
dg., 35th Floor, Dept. 698 nay York City 

G, Dep B, Washin On. B.C; 
ase © Free Book, ** SFa2 

your ‘‘Record ‘of Invention” form. 

NAME 

once, 
interesting 

PATENTS *"'="= PERSONAL SERVICE = 2. a model or draw- 
ing, or sketch and description of your invention, and $5.00. 
I will make a search and report promptly as to its patent- 
ability and send yeu a copy of my 72- ~page booklet. Or, if 
you prefer to read my booklet first, write today for FREE 
copy. Registered Patent Attorney. 

L. F. Randolph, 761 Victor Building, Washington, D. C. 

My Personal service 
assures strictest con- 

fidence on all your 

BE SUCCESSFUL 
Read Invention & Finance—it’s your chance to make money. Free 
particulars concerning contents of magazine given to prospective 
subscribers, Cut out and send us this advertisement to receive your 
Particulars, 

INVENTION & FINANCE MAGAZINE 
80-H Wall Street, New York, N. Y. 

NDY MAN'S HOME MANUAL" 
is the title yy a errs “page book th 
Contains hundreds 

Onty SO cents a copy at 
your newsstand 3 eee fro 

weer PUBLICATIONS, Inc. 
Fawcett Building” Greenwich, Conn. 

‘Invent 
FREE BOOKS 
give you practical patent facts ont 
If you are an inventor—if you have 
@ new idea—send for our free book- 

as patent attorneys. 

will — the steps in patent 
Procedu es ow you can 

Protect your ideas, and describe the 
various opportunities for capitaliz- 
ing on your invention. All inquiries 
confidential. Mail post card for free 
book. oday. No obligation. 

ec. A. SNOW & CO. 
Registered Patent Attorneys Since 1875 

369 SNOW BUILDING WASHINGTON, D. C. 
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FOR WORKSHOP FANS 

MI Fly Electrocutor - - - - - = = « 

A Pool Lamp For The Living Room - - - 

Vertical Milling Machine - - - - - - 

Carborundum Grinder For Sanding - - - 

Cutting Hexagon Shaped Pieces - - - - 

Screw Lengthens Shank - - - - - - - 

Device Removes Lathe Centers - - - - 

Block Oils Band Saw Blades - - - - 

Soap For Nails In Hammer Handle 

64 

74 

78 

78 

78 

79 

79 

79 

79 

HANDIKINKS AND SPORT KINKS 
Throwing Targets - - - - os 

Golf Ball Retriever - - - - - - - - 

Corral For Surplus Fish - - - - - - - 

KINKS FOR YACHTSMEN 
Rustproofing Wire Rope - - - - - - - 

Hot Wire Irons In Seam Filler - - - - - 

Prevents Fouling Propeller - - - - - - 

Easy Way To Handle Anchors - - - - - 

Repairing Canvas Blisters - - - - - - 

Replacing Mooring Pennant - - - - - 

Simple Reverse Controls - - - - - - 

AVIATION 
Modern Aerial Warfare - - - - - =- - 

Plane Lands Like Autogiro - - - - - - 

Curtiss Dive-Bomber Adopted By U. S. Navy 

Stratcliners’ “Skin” Tested For Air Leaks - 

Aerial Gunners Train With Ground Targets - 

RADIO AND ELECTRICITY 
Novel Device Illustrates Motion Of Electric 

Waves - - - - = = = = = = = = 

Police Dog Responds To Radio Commands - 

Televise Surgical Operation - 

Crewless Lightship Controlled By Radio - - 
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- & i, IMPROVEMENTS IN MACHINERY, ARTICLES, 
: , DESIGNS, FORMULAS, ETC., IF NEW 

- 6 " p TENT GUIDE A Every year thousands of Patents are granted. Very few, however, 
- @ “ represent the discovery of entirely new principles. Most of them 

- FOR THE INVENTOR: ha! provide new methods of doing some everyday thing in a better way 
2. ia © CLARENCE A oerier . h —changes for greater efficiency, usefulness, adaptability, or beauty 

& nvesan Ge ~ 2 hs in some previously Patented thing. These IMPROVEMENTS are 
- 69 Patentable if new, and actually represent new invention. These 

improvement Patents offer large chances for profit if commercially 
- 69 useful. The business world wants improved products and services, 

MODELSand FINISHED DRAWINGS UNNECESSARY > 
Our Big Book tells you how you can start immediately to apply for 
Patent Protection even if you haven't finished models or drawings 
available now. It will tell you how we can prepare the specifications 
and finished drawings necessary in the form prescribed by the Patent 
Office—so as to secure for you full Patent Protection, Mail Coupon 
for Our Big Book TODAY. 

OUR SERVICES TO YOU 
We are registered Patent and Trade-Mark Attorneys, serving In- 
ventors all over the United States and abroad. Our Organization is 

- complete. We have Draftsmen, experienced Searchers and Attor- 
| : neys to serve your interests. We can act as your legal adviser _in 

J all Patent Matters. Our complete service is described in Our Big 
Book. Maii Coupon for it NOW. 

REQUEST OUR BOOK— sw case You FEEL THAT YOU HAVENOT SUFFI- 

Rssas 

ric 
- NOW! CIENT FUNDS AVAILABLE FOR PATENT FEES 

‘. Our Big Book tells you how to legally assign an interest in your 
» = Know exactly what vou should do to invention—before filing application—to + ~:e friend willing to - 

— Diets “ a t you. Better to do this than to delay inucfinitely and_ see another 
- 4 secure a I atent—w hat must be done inventor develop your idea and Patent it before you do. Send Coupon 

every step of the way—how the Pat- NOW. 
- 53 ent Law ohn wee ae - oe 

ered canal yt Bat we, ra REASONABLE FEES—CONVENIENT TERMS 
egis . / "S. Cz . 

ns 59 “Singgpamenig atent Attorneys, can do Don’t worry about finances. Our fees are very reasonable—we can 
60 ior you. Mail the coupon NOW for arrange convenient terms of payment. It is our custom to permit 

~ our Big Booklet and “Record of clients to pay for our services in installments as the application 
= Inv ei a? in our office. See our Big Book for fees in obtainin 

vention” Form. -atent, It explains our arrangements clearly. Send for it NOW. 

- 64 

7 CLARENCE A. O’BRIEN & HYMAN BERMAN 
- 77 | 317-V Adams Building Washington, D. C. 

- Registered Patent Attorneys Before U. S. Patent Office 



learn aime to Make 

$30, 50, $75 a WEEK 
Tuato Broadcasting stations employ 

A a neers, operators, station managers <= 
Broad- pay well for trained — m. Fixing Radio 
casting sets in spare time pays many $200 to 
Station $500 a year—full time jobs pay as much 

“When T as $30, $50, $75 a wee any Radio 
completed 20 _xperts open full or part time Radio sales 
lessons, I ob- and repair businesses Radio manufactur- 
tainedmy ers and jobbers employ testers, inspectors, 
gace Broad- in good- 

t era- pay jobs with opportunities for advance- 
tor’s license “one immedi- ment. Automobile, police, aviation, com- 
ges joi J ed ~~ n mercial Radio, loud speaker wd stems offer 

foremen, engineers, servicemen 

M he la good opportunities and a future. Tele 
Chief “Operator HOLL 1S vision promises to open many good jobs 

Fr. HAYES, 5 Madison soon Men I trained have good jobs in 

St., Lapeer, Mich. these branches of Radi 

Own Many Make $5, $10, $15 a Week 
Supness Extra in Spare Time While 
$300 Learnin 

a Month The day you enroll I start sending Extra 
Money Job Sheets; show you how to do 

Radio repels jobs Throughout your train- 
ing I send plans and directions that made 
good spare time money—$200 to $500— 
for hundreds, ile learning. I send you 

“TI now have 

three hundred s pecial dio yo ao = conduct — 
= ke a moath profit periments, build circuits, get practical e 
Radi * again to National perience SO GIVE you A MODERN, 

isk. 30°N Sim ot? PROF ESSIONAL ALL-WAV ALL-PUR- 
a st., > Philadctria. Pears POSE RADIO SET SERVIC ING INSTRU- 

MENT to help you make good money fixing 
Over Radios while learning = wae you for 
$1,000 full time jobs after gradua 

— Find Out What Radio “Offers You 
uating Act Today Mail coupon now for ‘Rich 

Rewards in Radio."’ It's free to any fel- 
lefore com- low over 16 years old. It points out 

pleting = Radio's spare time and full time opportu- 
the N.R. nities and those coming in_ Television; 
Course I ons tells about my training in Radio and Tele- 
servicing vision; shows letters from men I trained, 

. made $1,000 telling what they are doing, earning. 
to $1,200 before graduat- MAIL COUPON in an envelope, or paste 

am doing Radio on a postcard—NO 
service work for myself 

."—ASHLEY G. ALD- J. E. Smith, President 
E. Shepherd Dept. 9FH National ee Institute 

Washington, D. C. 

Mail this Now bv 
Get 64-page Book FREE Ped ya 4 

Fd E. SMITH, President, 
RICH REWARDs asl 

. IN RADIO } 
National Radic Institute, > 
Washington, D. C. 

Dear Mr. Smith: Without obligating 
me, send “Rich Rewards in Radio,’ 
which points out the spare time and 
full time opportunities in Radio and 
explains your 50-50 method of training 
men at home in spare time to become 

RIDGE, 1228 

St., Petersburg, Va. 

Radio Experts. (Please Write Plainly.) 
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“CRIMELAND 
is one of four thrill- 

ing subjects shown 

in the same issue! 



Send in photos of your completed workshop projects. Each month Mechanix Illustrated awards a first prize of $5 
for the best photo and letter received by this department and prizes of $3 each for all other photos and letters used, 

Do not send negatives. Photos submitted will not be returned unless accompanied by return postage. 

John Connelly used plenty of “elbow grease” to build this 
24-foot motorboat, but now he can look forward to years of 
boating pleasure. MI plans were used. Upper photo provides 
a clear view of the cockpit. Note lathe-turned steering wheel. 

Tr poets say that in the spring a young 
man’s fancy turns to love, but one look at the 

mailbag has convinced me that they must have 
meant a love that is spelled b-o-a-t, for the 
spring weather has resulted in a deluge of boat 

photographs which were sent in by MI reader- 

craftsmen. Big boats, little boats—sailboats, mo- 

torboats and rowboats—everyone, it seems, is 

building a boat. 

Top of the lot and winner of this month’s first 
prize of $5 is the project photo sent in by John 
Connelly, of Medford, N. Y., showing the Gannet 

motorboat he constructed from MI plans. The 
boat is 24 feet in length and a Gray six- 

cylinder marine engine provides power which, 
it is expected, will enable a speed of 14 
m.p.h. to be attained when the craft is 
launched. 

You’ve turned out a really first class job, 

Connelly, and I know you are going to en- 

joy every minute spent on the water. Good 

luck to you! 

10 

Spring weather is also an in- 
centive to trailer enthusiasts 
and a photo of his home-built 

house - on - wheels won a $3 

prize for Albert Crookes, of 
Wallingford, Conn. Weighing 

1,800 pounds, the trailer is 16 
feet long and 6 feet, 8 inches 

wide. Sleeping four persons, 
the traveling home has com- 

plete equipment including a 
sink with running water (12- 

gallon tank), icebox, stove and 

electric lights. The top and 

upper half of the sides are 

finished in silver leatherette 
material. Well done, Crookes. 
How about sending me a post- 
card from the furthermost 
point you reach on your next 
trailer trip? 

A $3 prize was awarded to 
Ed H. Gibson, of Grove, Okla., 

for the photo of his enlarger 
which makes use of a motion 
picture projection lens, a small 

cardboard stop being inserted 
half-way between the two lenses in the barrel 
to sharpen the image and cut down the light. He 

reports excellent results with minicam “shots” 
up to 24%x15s in size. Two sweet potato cans 
and a gallon-size develqper can constitute most 
of the enlarger. Very clever, Ed, and well worthy 
of a prize. It certainly pleases me to see some 
of the professional-looking projects turned out 
by MI photography “bugs.” 

[Continued on page 12] 

Justine Crookes poses in front of the trailer her father, 
Albert, built and named for her. It is 16 feet long, 6 feet, 
8 inches wide and weighs about 1,800 pounds ready to roll. 
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PREPARE FOR TOMORROW'S OPPORTUNITY 
Men with 

responsible posi- 
tions You can_cualify for a place in this rapidly growin ice 
TESTED TRAINING—REAL aie xPERIENC 
Internal Servic 

National Schools give you en = shop methoc 
and best equipment in a 

This is your opportunity to qualify as a Diesel Engineer. 
Practical training are in demand for good-paying, 

ice 
- You learn: on the latest 

million-dollar trade school You 

r you graduate. 
you to investigate National’s Master Course 

FREE! 

are taught to 
It will pay 

ransportation Atlowed to Los Angeles 
‘ ‘oach rairond fare allowed from any point in the 
United State 
Earn room and board waite learning. 
employment cooperatic 

pare coupon for new "40- -page Book of Diesel 
details of training, employment oppor- 

NATIONAL 
SCHOOLS 

Graduate 

LOS ANGELES 
2 

Request for FREE BOOK 

NATIONAL SCHOOLS 4 
Dept.6-MMA 4000 So. Figueroa St., Los Angeles, Calif. 

NAME____ AGE 

ADDRESS —— — —_ _ 

Gee Veum — ol STATE — 

Splendid opportunities. 
No previous experience s YY. su 
Many earn white learning. Send LA free Soontes “Opportunities in 
Modern wee * » particulars and requirements. 

ERICAN SCHOOL ‘oF PHOTOGRAPHY 
3601 Michigan i: Dept. 205A Chicago, 

Easy method. 
fficient. 

Prepare quickly in epere, time. 
sch: 

Iilinois 

WHY RENT A BOAT? 
Even a child can build = least =, the 
described in the big To Build 20 
Boats’’—1938 ae Soc. rl copy, “now. 

Weert "puBLICATIO oe, 

MAKE YOUR OWN 
of Ce, boats that are 

Fawcett Bidg. reenwich, Conn. 

HAVE YOU SOME SPARE ROOM 
a basement or garage where you can do light work? We can offer 
you a profitable proposition, casting 5 and 10c Novelties, Ash- 
trays, Toy Autos, ete., as manufacturer for firm of many years 
standing. No experience necessary as we furnish full instructions 

with moulds, If interested in devoting spare or full time to 

profitable work write AT ONCE stating age and space available 
as we are now closing arrangements for 1939 supply of our goods. 
METAL CAST PRODUCTS CO. Dept. 2 

1696 Boston Road New York, N. Y. 

New Ideas now Salable 
Before Patenting 

| Practical, usefvl inventions may be safely marketed without 
patenting expense. Write for proof that we successfully 
oot, spotented and unpatented inventions 

TERED INSTITUTE OF AMERICAN INVENTORS 
wept on Barrister Building Washington, D. C. 

Editor’s Workbench Chips 
[Continued from page 10] 

Ed. H. Gibson constructed this enlarger, using a motio- picture 
projector lens, two sweet potato cans and a gallo+-size de- 
veloper can. It handles minicam “shots” up to 244 x 1%. 

Midget racer fans will be interested in the 
photo sent in by Charles Lucas which shows the 
car he built. Powered by a motorcycle engine, 

the car has a wheelbase of 72 inches, a front 

wheel tread of 44 inches and a rear tread of 

45 inches. Most of the parts used to construct 
the racer were salvaged from old automobiles. 

Nice work, Charles. Watch for MI’s check for 
$3 in the mail. 

A photo of a gasoline-powered model airplane 
of his own design won a $3 prize for Stanley 
Hayward, of Morristown, N. J. The not-so- 
miniature aircraft has a wingspan of 6 feet, 7 
inches, weighs 3 pounds and is powered by a 
gasoline motor of one-fifth horsepower. Happy 

landings, Stanley. 

Lede 

Another boating enthusiast who scored a $3 
prize is Wallace L. Jaeger, of St. Albans, N. Y. 
Although only 14 years old, Wallace built the 

[Continued on opposite page] 

Parts of old automobiles picked up at local junk yards were 
used by Charles Lucas to build this trim looking midget 
racer. Wheelbase is 72 inches and a four-cylinder motor- 
cycle engine provides power. A chain drive is featured. 
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Editor’s Workbench Chips 
[Continued from opposite page] 

Stanley Hayward designed and built this gasoline-powered 
model plane. It has a wingspan of 6 feet, 7 imches. 

trim kyack shown in the photograph below. | 
Following MI plans, he found the construction 
job was greatly simplified and the expense was 
kept down to about eight dollars. The kyack is 
14 feet, 7 inches in length. Congratulations on 

your workshop skill, Wallace. 

ee 

Scoring his second Workbench prize in six 
months, Charles A. Dean, of Sacramento, Calif., 

sent in a picture of the photo enlarger he con- 
structed from plans that appeared in the Novem- 
ber, 1938 issue. He says the enlarger is “tops,” 
having enlarged 214 x3% negatives to 8x10 size 
with excellent results. Okay, Dean, I’m sending 
you MI’s check for $3. 

eee 

Creating joy for his two sons, Ed and Art, 
E. J. Prochaska, of Chicago, Ill., constructed a 
sidewalk runabout, a photo of which appears 

[Continued on page 14] 

Although only 14 years old, Wallace L. Jaeger built this kyack 
at a cost of about $8. It is 14 feet, 7 inches in length. 

inventive history 
make these exceile rt 
guide books for inventors. 

OTHER MEN HAVE READ 
AND PROFITED BY 
THESE FREE BOOKS 

F YOU have an in- 
vention—or an idea 

for one—you should 
have these free books. 
They tell you real facts 
like these: How the 5 
patent laws protect you. Why “gestion 
you need the protection of a 
U. S. Patent. What a competent, WHEN 
registered patent attorney can do for - 
you. They tell what kind of sketch HOw 
or model is needed and how to make a 
proper disclosure of your idea to help INVENT oy 
establish your claims. They tell how 
some successful inventors have 
secured financial assistance. They 
show 115 different mechanical prin- 
ciples. 

HOW WE SERVE YOU 

For more than a third of 

PATENT Ris oe 

With the books, we will 

a re yp PR ae repre- —_ also send you a copy of our 
sentec thousands of inven “Evidence of Invention” 

tors. We answer questions. f hick . 
We study each device to orm on which you cam 

sketch and describe your bring out its best patentable 
possibilities. Often, also, we 
advise inventors against go- 
ing ahead with inventions 
which could not possibly be 
protected. By carefully de- 
veloped methods, we try to 
keep expense at a minimum 
and we can arrange a de- 
ferred payment plan when 

needed. 

and establish a 

date of disclosure. Such a 

date of disclosure may later 

important to you. 

You can deal with us in 

strictest secrecy. Learn the 

facts. Simply sign and mail 

the coupon below. Take that 

first step today. 

Evans & Co. 
REGISTERED PATENT ATTORNEYS 

MAIN OFFICE: 102-G, Victor Building, Washington,D.C. | 

Pittsburgh Office: 514-B, Empire Bldg., Pgh., Pa. ' 

and Send me FREE copies of your books, ‘‘Patent Protection” 
“When and How to Sell an Invention’’. 

invention 

prove 

Name 

Btrect and NE. ...cccccccccccsccccscccccesecescccscsesesees ; 

CRF GF TOWRs ccc cccccccesvcccccesescocce State....ccscces ° 



G HOME MAKE BIG MONEY 46 oie 
AMAZING NEW SN . 

NO TANKS, LIQUIDS. GENERATORS | wew 
DOES SAME WORK AS BIG OUTFITS 
Sensational news! Marvelousnew 
invention actually electroplates 
with electric brush. As easy as 
painting. Deposits heavy layer of 

q actual metal—gold, silver, nickel, 
7 poem me sg ,ete, —by electrolysis. Does 

q same beautiful, PERMANENT workas big, 
costly tank outfits. Non-liquid. Anyone can 
use from dry cells, storage battery or house- 
hold current. Complete outfit weighs only 3 

*>| Ibs.—take it anywh forinstant use. 

PLATE THOUSANDS OF ARTICLES 
“| SPARKLING NEW WITH STROKE of BRUSH 

“BIG EARNINGS REPORTED IN SHORT TIME 
Amazing low priceand magic-like demonstration 

§ brings you thousands of orders for plating from 
A garages, radio shops, bicycle shops, machine 

shops, home work shops, factories, offices, jani 
tors, doctors, dentists, jewelers and farme 
homes, stores, etc.—with big profits rt; oa 

4 Schedule of ‘plating charges furnished; 
ee fot big money users are making ‘with the 
ARNER NU-WAY ELECTROPLATER. 

FREE SAMPLE PROVES ALL CLAIMS 
PAeiig’ Send today for fectopt Qing | details with this 

rovermeqaeey electropla ing invention. FREE 
Sel MPLE & BIG MONEY-MAKING PLAN. 
4 Get started in a profitable business of your own, 

Full or spare time. Bethe WARNER NU-WAY 
ine ELECTROPLATERIN YOUR TOWN Simply 
SIS mail post card with your address. 

Za ieew By rved Blestroplater Co., Dept. H-1 
4 360 N Mi Ave Chicago, Ill, 

‘ 

Get Into AVIATION 
. 

Train At LINCOLN 
4 " Now fs the time to get into Aviation! 

. Pilots earn up to $6000 a year! Me- 
chanics and Engineers also get big pay! 

Prepare at this Lincoln Government Approved School 
foragood pay position and your Government Rating as 
Pilot or Mechanic or as Aeronautical Engineer. Learn to 
fly our fast modern airplanes; to design and build advanced 
type airplanes; to overhaul, repair and rebuild airplanes 
nd engines. We teach you how and assist Graduates in 

loenting pocttions. WRITE TODAY for complete information. 

LINCOLN AIRPLANE & FLYING SCHOOL 
516 Aircraft Bidg., Lincoln, Nebraska 

MECHANICAL DENTISTRY AT HOME ! 
To make Crowns, Plates, Bridgework, etc., for 
Dentists. Easy —y- way to learn mechani- 
cal dentistry at home in spare time. FULL 

EQUIPMENT OF TOOLS AND MATERIALS IN- 
CLUDED WITH COURSE. Low tuition. Easy terms. 
Write for FREE BOOK about this money making profession 
that is not affected by machine age. 

McCarrie School of Mechanical Dentistry 
207 N. Broad St. Dept. 904 Philadelphia, Pa. 

MAKE MONEY AT HOME 

RUBBER (cw 
MOLDS ~ G6¢:: 

Amazing rubber mold-making outfit makes perfect 
flexible molds or plaques, ash trays, book-ends, etc. 
Molds cost from 6c to 25¢ each. Each mold makes 
hundreds of novelties and gifts to sell up to $1.00 
apiece! No experience necessary. Quick and easy. 
Start profitable business in your home .. . sell to 
Stores, gift shops, friends, resorts, road stands, by 

mail. Full or spare time. ‘‘Molders Handy Book’* 
and ber “4 of buyers FREE. Write $0-LO WORKS, 
Dept. U-834, Cincinnati, Ohio. 
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[Continued from page 13] 

below. Powered by a two-cycle gasoline- -type 
washing machine motor, the tiny car travels at 

a speed of 15-20 m.p.h., providing ample thrill] 
for the youthful drivers who take turns at the 
wheel. Its a nice 
|looking job, E. 

J., so I’m send- 
ling you a $3 
prize check. 

ke 

Strolling 
| along a river or 
lake bottom is 
a thrill you can 
enjoy by build- 
| ing an under- 
water diving 
helmet like the 
one on page 
15, which was 
constructed 
from an old hot 
water boiler by 
Carl Peterson, 
William Winter 
and Louis Stig- 
lich, of Chicago, 
Ill. Following This picture of his home-built en- 

larger enabled Charles A. Dean to 
MI plans, the score his second Workbench prize in 
boys are now less than six months. 
constructing six 

more helmets for the use of members of an am- 

ateur diving club they have organized. I’m send- 

ing a $3 check to Carl, fellows, but I understand 

he will “split” it with you. 

s+ 

Well worthy of a $3 prize is the project photo 
sent in by Manuel Garcia, of Los Angeles, Calif., 

[Continued on opposite page] 

Ed and Art Prochaska take turns at driving this sidewalk 
runabout which was built for them by their dad. A washing 
machine motor provides power and top speed is 20 m.p.h. 

Editor’s Workbench Chips 
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Editor’ s Workbench Chips 
[Continued from opposite page] 

Carl Peterson, William Winter, and Louis Stiglich built this 
underwater diving helmet from MI plans. They are now build- 
ing six more for members of their new amateur divers club. 

showing the Tiny Tom 00-gauge model locomotive 
he constructed from MI plans. Using only a hand 
drill, soldering iron and a pair of snips, Manuel 
built the model in about two weeks’ time which 
certainly is an indication of his skill. Great 

work, Manuel. 

ok ko 

From far away Australia, I received a letter 
from Mervyn Cooper, who says he would like 
to correspond with MI readers interested in 
midget racing and stamp collecting. If you 

[Continued on page 16] 

Using only a hand drill, soldering iron and a pair of tin 
snips, Manuel Garcia constructed a detailed model locomotive 
from MI’s “'Tiny Tom” plans, The model is an 00-gauge type. 

U.S. 
p GOVERNMENT 

START 

$1260 to 
$2100 Year 
Common Education 
Usually Sufficient 

(34,051 Appointments in 
1938 Government Year 

Many Appointments Each Year 
Railway Postal Clerks 

Railway Postal Clerks get $1,900 the first year regu- 
lar, being paid on the first and fifteenth of each month, 
($79.17 each pay day.) Their pay is automatically in- 
creased yearly to $2,450. Advance may be had to Chief 
Clerk at $2,700 a year. ($112.50 each pay day.) 

3 Days” ‘On—3 Days Off—Full Pay 
Postal Clerks on long 

days and have 3 days off duty or 
During this off duty their pay continues 
they were working. They travel on a 
business. When they grow old, they are 
pension. 

City Mail Carriers, Post Office Clerks 
Clerks and Carriers now get $1,700 the first year on 

regular and automatically increase $100 a year to $2,100 

Vy 

runs usually work 3 
in the same proportion. 

just as though 
pass when on 
retired with a 

Railway 

and $2,300. 

File Clerk—Clerk 
Open to Men—Women 18 to 50. En- 

trance salary $1,260—$1,440 year. Ap- 
pointments as File Clerks and Clerks in 

the Departments at Washington, D. C., 
and elsewhere are made from this exami- 
nation, 

Many Other Positions 
Many other positions are obtainable. 

Those wishing these positions should 
qualify at once, 

Get Free List of Positions 
Fill out the following coupon. Tear it off and mail it 

today—now, at once. 
This investment 

government job. 

FRANKLIN INSTITUTE, Dept. K256, Rochester, N. Y. 

may result in your getting a big-paid 

Rush te me, entirely free of charge (1) a full description of U. 8S, 
Government Jobs; (2) Free copy of illustrated 32-page book, 
“HOW TO GET A U. 8S. GOVERNMENT JOB"; with (3) List of 

(4) Tell me what to do to qualify for a U. 8S. Government Jobs; 
UL. S. Government Job, 

OT a rs eS 
Use This Coupon Before You Mislay It. Write or Print Piainty, 

Is 



MARCH of 
DIESEL” 

TELLS about the many uses for Diesel engines~ 

about Hemphill Diesel, and Diesel-electric train- 

ing programs -- how you can start your training 

at home. Get your free copy now No obligation. 

Hemphill Diesel Schools: Please rush free “March of Diesel” 
and information on your Diesel courses 

NAME 

STREET 

CITY -~ 

OCCUPATION - 

AGE 

STATE. 

34-m 

LEARN AVIATION 
LOS ANGE LES. Nation's Aviation Capital 
Hugeincreases inLosAngeiles aviation activity basinsured 
Good paying positions "fee California Flyers, Graduates. 
Only U.S. Government schoo! here in nation’s aviation 
capital, ‘offering airline piloting, engineering ,mechanics, 
drafting, opers t construction, sheet m etal. Learn in 

and school, 

WCALIFORNIA, | FLYERS 
QOL OF AV 

TASOPE’ SINCE 

PHOTO-ENGRAVING iyi 
TASOPE'’, world's largest builders of complete Photo-Engraving Plants. We sup- 

Bewspapers, printeries, studios, colleges, high schools and individuals with 
-built equipment, and give thorough training in Photo-Engraving and 

ome OF d )}—all at one low cost! Cash in on popularity of 
pictures. Big money yo = or part time for others, or open your own 
well-paying business. Amazingly smal] investment. Cash or terms. Catalogs free. 

THE AURORA SCHOOL OF PHOTO-ENGRAVING 
Dept. 606 Tasope’ Bidg. 

CAMERA BOOK 

Aurora, Mo. 

Explains latest inventions, methods of Photog- 
raphy and Home Movie Making, for fun and 

t: Offers hundreds of amazing money- saving Bargains in still 
and movie Cameras, Le ences, Eine, etc. Used equipment accepted in 
tr Sat oo guar; 

RITE 

CENTRAL CAMERI-€0_—2ab 

Become an expert 

photographer 
Train at Home or in our modern completely equipped studios. 
pleasure or caress. Commercial, ~~ ws, Portrait, Advertising, Natural 

Color, Motion Picture photography. Epevicuat instruction by noted 
experts. 20th year. Send for free book 

NEW YORK INSTITUTE OF PHOTOGRAPHY 
30 West 33 Street (co pti Bex. ork City 
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[Continued from page 15] 

would like to make a Pen Pal, write to him x 

Curran Street, East Oakleigh, Melbourne, Vic. 

toria, Australia. 

RE 

One of the best model boat projects { hav 
seen for quite some time is shown in the phot 
sent in by Kenneth Brearley, of Letdbr‘dge, Al. 
berta, Canada, who was awarded a $3 prize. 4 
glance at the photo clearly proves that Ken; 

| craftsmanship rates high and I can readily be. 
| lieve him when he claims it required one ful 

| comprised of ma- 
| hogany and sugar 

| of construction be- 

year to complete the stately Spanish Galleo 
model. It was worth it, Ken, for you certainly 

turned out a first class decorative job. 

e+% 

Another model boat builder whose project photo 
scored a $3 prize is Edward Bogda, of Vaux Hall 
N. J. Ed built a 
sailboat model 
which stands 9 feet 
high (keel to mast 
tip) and has an 
overall length of 6 
feet. The sails are 
made of oil silk 
and the deck is 

pine. All hardware 
and brass work 
were made by 
hand, keeping cost 

low three dollars. 

| Well, with the MI 
this is in 

Spanish Galleon model which was 
built by Kenneth Brearley. 

Stately appearance prize in-your pock- 
et you can now 

say the boat cost 
you nothing but labor, Ed. It sure is a swell job. 

A $3 prize was awarded to Tom Hunt for a 
photo of the sidewalk runabout he built. Power 
is provided by a rebuilt generator motor of % 
horsepower and a speed of about 10 mph. és 
claimed. He used MI plans plus a few ideas of his 
own in constructing the car, spending about $35 on 

the job. Looks like a pretty sturdy job, Tom 

+++ 

An increasing number of gas model airplane 
photos are popping up in the Workbench mail, 
one of the latest being sent in by Clayton Thoms, 
of Philadelphia, Pa. His model has a wingspan 

[Continued on opposite page] 
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Editor’s Workbench Chips 
[Continued from opposite page] 

of 7 feet, 6 inches and is powered with a miniature 

gasoline engine of 4% horsepower which is fitted 
with a timing device to regulate the motor run. 

Ml’s check for $3 is on the way to you, Clayton. 

eK 

Raymond L. Taylor, of Trenton, Tenn., was 

awarded a $3 
prize for send- 
ing a photo of 
his home-built 
garden tractor. 
Powered by an 
od washing 
machine mo- 

tor, the two- -. 

wheeled tractor 
has many spec- 
jal features de- 
veloped by Ray. 
The motor is on 
a sliding base 

so that is posi- 
tion can be 
changed, there- 
by tightening 
or loosening the 
belt to provide 
asmooth clutch 
action. The left 
handle is geared 
so that when it 
is pulled to 
right or left it 
causes the plow 
gang to shift in 
the desired direction. When the plows are 
steered the tractor is automatically turned in 
the proper direction. You certainly earned the 
Workbench award, Ray. I’m willing to bet you'll 
receive a lot of mail from MI readers who will 
want to build a similar tractor. 

Standing 9 feet high, this model yacht 
was built by Edward Bogda. The sails 

are made of oiled silk. 

#** 

Ready for his share of summer pleasure is 
[Continued on page 18] 

This sidewalk runabout was constructed by Tom Hunt in about 
two months. A rebuilt generator motor of *4 horsepower en- 
ables the tiny car to travel at a speed of 10 miles per hour. 

USES 
69+ 

FILM! ‘1S 
Prices Higher Ovmide USA 

eg ji t 

er nt a new 

ee . our acs gs oe 
New Built-In View Finder! Faster £4.5 Lens 
Wouldn't you like to own a fine movie camera? Now 

you can afford it! The sensational new 1939 UniveX, at 
only $15gives you the precision performance...the sim- 
plicity of operation... the brilliant, true-to-life results 

you'd expect only from highest-priced movie cameras! 

This year, get in the movie camera class with the sensa- 
tional new 1939 UniveX! It’s the only camera that takes 
movies at less cost than snapshots! (Uses economical69¢ 

UniveX cine film.) See the new UniveX at your dealer's 
today! Or send coupon for free illustrated booklet. 

UNIVEX MOVIE CAMERA PRICES START AT $993 

' UNIVERSAL CAMERA CORP. 7 
| Dept.c.93,New York City LFREE BOOKLET; 

Send me illustrated booklet which describes the New 
1939 UniveX Cine "8" and its sensational guarantee. 



TELLS TIME-SECONDS-DISTANCE-
SPEEp ; 
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PIERCE CHRONOGRAPH 
You must see this amazing watch to appreci- 
ate how invaluable it can be in your daily work 
and hobbies. Engineers, mechanics, aviators, 
sportsmen, radio workers, photographic 
enthusiasts constantly use the mew improved 
dust-proof PPERCE CHRONOGRAPH. 

Three Extra Features at No Extra Cost! 

EL SeSURATE, RELIABLE, TIME- 

2. A STOP-WATCH which checks 
off the time in fifths of seconds. 
Invaluable in puecqenpnic, electri- 
cal and similar wor 

3. A TACHOMET ER which gives 
correct speed of any traveling object. 
For telling ground and flying speed, 
as a simple converter and calculator. 

4. A TELEMETER which tells how 
far away you are from any simultane- 
ous source of light and sound. 

If you have not as yet seen the Pierce 
Chronograph, —~ so today. Your jeweler, 
sporting goods, phocosraphic or 
department store will be giad to show 
you this “4-in-1"" watch. If he cannot sup- 
ply you, order direct. Use coupon below! 

Pierce Watch Company — Dep’ 58 
22 West 48th Street. New York, N.Y 

I am enclosing $19.75 OC $34.75 (for 17) yellow 
gold filled) © for which send Pierce Chrono- 
gtaph as described. Send descriptive circular. O 

NAME 
ADDRESS 
ciry. STATS 

We paid M. M. $1174 for exceptic onal * 
1 r NOW- KING mushroom Bi 

e book tells if your ellar shed, 
“We furnish mate ‘rials, buy 

ugh our 25 branches Write 

"lan’’ backed laranteed Success an 

UNITED MUSHROOM Co. 
3848 Lincoln Ave., Dept. 318, Chicago 

APPRENTICES 
AIRMINDED YOUNG MEN INTERESTED IN 
TRAINING FOR ENTERING THE WELL PAID 
FIELD OF rh tone AS APPRENTICES— 
Wri immedia closing stamp 

MECHANIX UNIVERSAL AVIATION gesvice COMPANY 
WATwS COUNTY AIRPOR Detroit, Mich. 

Follow 
This Man! 

Secret Service Operator 
No. 38 Is On The Job! 

Follow him through all the excitemen‘ 
his chase after the counterfeit gan. See 
how a crafty operator solves a murder with 
tell-tale finger prints! Thrills! Mystery! 

The Confidential Reports 
F R E E! = No. 38 Mose . His Chief 

Earn a Regular Monthly Salary 
Write for re sports and free ‘Blue the Identification Bureaus in 
Book of Cri * Learn how YOU America! Send for list of over 600 
ean become a a Fi inger Print Expert bureaus employing our graduates. 
at home, in spare time, at small Write today! Literature sent only 
cost, Our graduates run ve > of all to persons stating their age. 

INSTITUTE OF APPLIED SCIENCE 
1920 Sunnyside Avenue Dept. A-235, Chicago, Ill. 
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[Continued from page 17] 

A scalloped wing covering design adds beauty to the gasoline- 
powered model airplane built by Clayton Thoms. It has a wing- 
span of 7'/2 feet and is powered by a motor of 15 horsepower. 

Walter H. Hayden, of Worcester, Mass., whose 

home-built sailboat photo won a $3 award. He 

built the boat from his own plans at a cost of $90. 
The craft is 15 feet, 2 inches long with a beam 

of 6 feet, 4 inches. The sail was cut from air- 
plane cloth and has an area of 160 square feet. 
Appears to be a good design, Walter. 

++ 

Add to the list of fathers who have built 
midget racers for their sons the name of Denny 

Krick, of Robinson, Ill. Powered by a gasoline 

engine of 5g horsepower, the tiny car attains a 
speed of 25 m.p.h. The frame is made of oak and 
the body from auto metal with a radiator of cast 
aluminum. Only one wheel is keyed to the axle, 

thereby creating the differential action. Watch 

for MI’s check for $3 in the mail, Krick, and 
[Continued on page 20] 

i 

Featuring a novel plow control of his own development, this 
practical garden tractor was built by Raymond L. Taylor. Its 
% horsepower engine provides enough power to pull four 
small shovels in hard ground or six plows in fairly loose soil. 
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A BIGGER AND BETTER MECHANIX ILLUSTR RATED!” 

Pig Profits igr RIDERS/DERLERS/ 

Rent or 
Sell the 

SCOOTER 
Everybody’s riding the marvelous new, improved RANGER 
Scooter! Order your demonstrator while territory is still open— 
there’s big money selling to all stores needing quick, cheap deliv- 
OF sas sell to messengers, mechanics, garages, canvassers, friends; 
or rent for easy hourly profits at bike shops, henson, resorts, etc. 

: e , 4 Ere AGA 
120 miles per gallon, 35 m.p.h.! World's CHEAPEST Power ri 
rransportation, / 

e@ Start Your om Deliv ery pecytee and I apn Real Money! 
. ow st of eliveric 
. To on d From "Work at Almost NO Gas Cost! 
7 : as! HOUSEWIVES! Do Your Shopping, Err. ands, 

ay y. y 
. Go Where Cars Can’t—SAFF, New Thrill! 
e TOU RISTS! Go Across U. S. A. For $6.06 Gas Money! 

SOLO—TANDEM—TRAILER—SIDE CAR MODELS 
Learn about our complete new of models ra arting 

Chic it every ko ag LA 
line 

the nest, most reliable rn” ! 
ALL —— frame, prt transmission, spr i} 4 suspensi or 

atest features. Powerful 1g or 2% H.P. Engine! —Also 

wheel miniature auto! 

EASY TERMS! Send for FREE Circular 
Fasy payment terms available in most states. Rush postcard or 
write for our big, new 3-color circular Sper hal Agents’ 
Introductory Prices, full details. Hurry—do it now! 

AMERICA’S MOST 

FAMOUS CYCLE NAME 
FOR FIFTY YEARS 

: "_17S0, Market, Dept. 0-3, Chicago, U.S.A. —— 

With the July issue, MecHanrx ILLUSTRATED becomes a bigger and better magazine! Sixteen 

additional pages wiil be added. 

This will allow the editors to give you more how-to-build projects, more news stories and 

pictures, and more feature articles on all phases of modern science and invention. 

The best news of all is—the price remains the same! 

You will pay only 10 cents for the bigger and better MecHANrx ILLUSTRATED, 

Don’t fail to get your copy! 

FREE Tat" | | BUILDARCWELDER mow <.., 
PARTS ew 

CATALOG “We Show You How’”’ 
For-Light or Heavy Work 

New Catalog FREE! Axle bargains. Straight, square axles 35c brings complete Plans for 
for Fords, Chevrolets, etc., $4. Drop axles, $7 up. Under- building economic al and emfie ie nt 

carriage with axle, hubs, bearings, wheels, springs and i. a ae ee ona 530 
fittings, $19.50. BRAKES: Cable-controlled, $15. Booster - 1939 low pr Over 100 other generator changes 

and car control, $19.95. Electric brakes—prices on request. » r 110 volt wind Plant ponerstars, motors, drill 

Shamrock Trailer Parts, 12319 Turner, Detroit, Mich. grinders, electric fence units, ete iend 35c¢ today to 

LEJAY fi MFG. CO., 1314 LeJay Building, aan ee 

JRUSH THIS COUPON] 
6000 Novelties 
Rush 3c. Radios, 

RUSH 3c for 600 p. CATALOG OF 
100K AT THIS AMAZING yt — ane 

CA TALOG OF TRICKS, ewelry, enusun’ 

RADIOS, ELECTRICAL ena oe 
NOVELTIES, RIFLES 
AND JEWELRY / 

leo supplies. joke 
tdoor & spo 

jabor-saving aey 
Letruments. SS. 
stamps, wa 

Johnson Saitti =z Co. 
Dept. 390 Detroit, Mich.z 
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ANYONE CAN 

we on a 

Car Owners! Meet Master Glaze—the sensationally different 
luster for new and used cars! Not a wax—not an oil polish 
—nota paint!—nothing that “smears” over the surface. 

MASTER GLAZE isa unlape discovery ry > ey cit 
—dquick and easy to apply ives a ha 

AGENTS an eh Even gasolinecannot dull 
An unusual | jit! Lasts six months toa year! Amazing 
opportunity! | luster—beautiful, sparkling clean and bril- 
Quick, flashy | Jiant! Doesn’t finger-mark—doesn’t smear! 
demonstrator. | A match box full glazes an entire car. Seals 
Big profits. | the por ree crete! NOTHING L IEE IT! 
Good territory, PLE W te now for FREE B 

FREE o Offe Ler and FREE T TRIAL. OF. 
Write today! Just send your name and address, Write 

MASTER GLAZE CO. 7 120-70 W. Harwood Ave., Milwaukee, Wis. 

Get sate motorcycling—world’s greatest outdoor 
Spc Join a motorcycle club—meet new pals, 
oy good times galore! your y- 

avidson dealer and the snappy 
models rite fo FREE copy <« 
THUSIAST,"*’ Motorcycling Magazine 

’ 

NMARLEY-DAVIDSON 
Motor yhes 

Government Jobs 
Positions Clerk Carriers, Rural Carriers, Railway Postal 
Clerks, Postmasters, File Clerks, and many others. 
Splendid salaries, easy work, vacation with pay. Common 
school education sufficient. Examinations often. Estab- 
lished 1896. Send for our Civil Service Catalog No. 9 

Columbian Correspondence College, Washington, D. C. 

uses . 
white moviehim  daybght =n 18 and 
volle Black and Chromium 

Midget radio fits your pocket 
| Weighs only 4 ozs. 

leceives stations with clear natu- 
ona CRYSTALS to adjust NO nd 

yone moving part AUDIO 

or purse 
Smaller than cigarette 

PHO) es superior pe ie, EN- 
TiReLY 'N fw PATENTED ESIGN. gh = 

nu closed geared luminous dial for perfect 
. any PEAR zin; TEE! and --~ ty 

ONE VEAR GUARANTER! 
Sent eae fon ady to tigen with sustructions — us hom 

8. cats. in etc. TAK ONLY AS conD "to CON 
MECT—NO ELECTRICITY NEEDED! 

ND _N alae Pay postman only $2.99 plus postage on arrival 
oF sem ck, M.O., Cash) and wy will be sent complete 

wi rose oss! value, = 
MIDGET RA Dept. M-6, Kearney, Nebr. 
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Editor’s Workbench Chips 
[Continued from page 18] 

| accept my congratulations for turning out such 
a well built car. 

eee 

Following plans that appeared in the March. 
1939 issue, Charles W. Stetter, of West New York, 

| N. J., construc- 

ted the photo 
enlarger shown 

on page 22. 

Friends discov- 

ered how well 
the enlarger 
worked and 

| turned over 

| their enlarging 
jobs to him, en- 

abling him to 

| earn enough 

money in six 

| months to pur- 
chase a $45 
camera, dark- 

ment and other 

supplies. That’s 
what I call 
making a hobby 
pay dividends, 
Charles, and I 
am pleased to 
award you an 
MI Workbench 
prize of $3 to 
top off your meritorious achievement. 

Happy summer days are ahead for 
Walter H. Hayden who built this sail- 
boat from his own plans. Overall 

length is 15 feet, 2 inches. 

+e 

A real prolific model airplane builder is For- 
rest James, of Muncie, Ind., whose prize winning 

[Continued on page 22] 

Denny Krick built this midget racing car for his son, Denny, 
r. Powered by a motor of % horsepower it carried Denny and 

his dad 20 miles in 35 minutes, Framework is made of oak. 
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COUNTERS NOW! 

Large blueprints of the con- 
struction projects described in 
MECHANIX ILLUSTRATED 
are available at low prices. 
Because they greatly simplify 
work in the shop they are po 
ular with MI readers the world 
over. 
A booklet describing all of 
these plans in detail is free for 
the asking. Write today for 
your copy. 

Simply say, “Please send 
me the MI Blueprint 
Booklet,” and write your 
name and address clearly. 

FAWCETT PUBLICATIONS, Inc, 
FAWCETT BUILDING 
GREENWICH, CONN. 

—MI BLUEPRINTS make the job easier—= 

AN AVIATION CAREER 

Curtiss-Wright Technica! Institute, Glendole (Los Angeles) Celifernia | 

OFFERS YOU GREAT FUTURE! 
Demand for trained aircraftsmen is increasing and already ex- 

ae —— 

of the aircraft industry and s 

(No flying involved.) Graduates are obtaining immediate 
employment. Write for details NOW Dept MI-6 F 

AN OFFER YOU CANNOT AFFORD 

Correspondence Courses In 

Sr RADIO ELECTRICAL ENGINEERING JS 
ELECTRICAL ENGINEERING gh F -- 5 

a Low Cost, for secure future. Modern 
ceeds supply. Curtiss-Wright Tech, Aviation’s foremost and - ne) pe Ray ar can understand quick) 
— l, is located on Grand Spr dy —— in RADIO ee aineeRiNe 

pec ing 
MASTER MECHANICS and AERONAUTICAL ENGINEERS super-service man, real vacuum tube technician. 

Seraienes, Dip ploma given on completion. 
ourse. ppesesred. payment plan available. 

photo-electric work. _ you to 

v- 
Extra fine course in radio, public address, 

» ts 
Tuition, ONLY $25, either 

end name quick for free copies of school catal 3, 
— dent magazines, complete details. SEND NO 

MAKE MORE MONEY! 

LINCOLN ENGINEERING | SCHOOL, BOX _931-M6, — _Lincoin, Nebr. 
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TO MISS—READ EVERY WORD! 
Rush this coupon for our NEW FREE CATALOG of 
VENDING MACHINES, CANDY AND GUM MA- 
CHINES, COIN CHECKS, CIGARETTE MA- 

CHINES, ETC. Get into a business of your own—be your own 
boss and MAKE MONEY! Build your business out of the profits 
from your first machine. Rock bottom, wholesale prices to Syrvone 
A TRIAL WILL CONVINCE YOU! Get started NOW 

MIDWEST COMPANY, P. 0. Box 1111-IL, sultwenden, Wis. 

: Rush This Coupon Now! : 
Midwest Co., P.O. Box 1111-IL, 

Milwaukee, Wisconsin 
C) I want to make more money, this new easy 

way. Rush me your NEW FREE CATA- 
LOG at once! 
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I changed myself from a 97-lIb. weakling 

to winner of title, “World's Most Per- 
fectly Developed Man."’ Let me prove 
that my secret of Dynamic Tension 
will give you glowing health, smash- 
ing strength, a powerful bwild? 
All I ask is a 7 DAY 
TRIAL. Write for my 
48-page FREE BOOK 

f actual photo- 
raphs. CHARLES 
TLAS. Dept. 6F 

Accurate Shooting at Lowest Cost with Chambered Air Air 
Benjamin Air Pistols with Lever Hand Pump 

1940 MODELS EASY TO - 22 
» for practice fir- 

You can 

have a lot of fun with this target 
gun at least expense for ammuni- 
tion Adjustable. power depend- 

\) ing ‘on AIR PRESSURE —amazing 
maximum vows ity a“ a 

15 ards con Pp t 
and prac tics y ndoors nm 
ing, fishing, hunting, et No 
license required from dealer or 
seoaerye Single Shot—BB or 

) Pellets $8.50 BB 8 
y $10.00 Holster $2.00 
— complete information—tar- 

and blueprints 
for samples 

Marion St., St 
uested Enete ose 10c 
ENJAMIN AIR RIFLE CO., 830 

REAL JOBS OPEN! 
LEARN AUTO-DIESEL MECHANICS 

QUICKLY! 
Don’t worry with a low-pay job. Auto-Diesel mechanics offer you 
real opportunity to get a real job. Write either school (25 years 
moervemee’ for low tuition rates. information FREE! Write 

McSWEENY TRADE S$ SCHOOLS, 

4 > 7s vv? ay. 
s. Louis, 

Kansas City, Me. 
Detrait, Mich. 

Earnings of Men and qZemeninthe fascinating FE 
feceien = Swedish M. ~~~ run as = s $40 

eek but —— 4 bay wt tg sirownet. 

pecialists. 
» Write for Austougy nd booklet 

THE College of Suedies, Massage 
” 20€. Adams St., Dept. A5S8, Chicago 
cessor to National College of Massage) 

MAN IN EACH TOWN 
To Plate Auto Parts 

Reflectors, Bicycles, Fixtures, Mirrors, by late method. Simple 
plan of manufacturing at home starts you IN GOOD PAYING 
BUSINESS. Write today for FREE particulars and proofs. 

GUNMETAL Co., 

Pe | nd 

Ave. P, Decatur, 1. 

WILL YOU WEAR THIS SUIT 
and Make up to $12 ina Day! | 
Let me se a fine all-wool union tailored suit 
FREE OF < ONE PENNY COST. Just follow my easy plan 
and show the suit to your friends. Make up to $12 in | 

© experience—no house-to-house can- | 
vassing necessary. 

Send for Samples—FREE oe. cos 
Write, today a FREF details AC Tat SAMPLES 
ay “‘sure-fire’’ money-getting plan Send no money 

4. Collin, ‘PROGRESS TAILORING co., Dept. T-137, 
300 South Throop Street, Chicago, Iilinois. 

Editor’s Workbench Chips 
[Continued from page 20] 

Proudly posing with the four gasoline-powered model air- 
planes he constructed is Forrest James, of Muncie, Ind. All 
the models are powered by motors of % horsepower and 

have made many successful flights. 

photo shows the four gasoline-powered models 
he constructed, two of which are his own design. 
All are powered by miniature engines of one- 
fifth horsepower and have made many flights 
without a serious crack-up. Forrest says he has 
been building model airplanes for 14 years, 
which proves the fascination of the hobby. I’m 
sending you a $3 check, so you'll be able to say 
your models made a three-point landing on the 
Workbench table, 
Forrest. 

eee 

Maybe MI should 
start a “Father and 
Son Midget Racer 
Club” for page 23 
shows another tiny 
car built by a 
father for his son. 
Awarded a $3 
prize, the photo 
wassentinby 

Nicholas E. Dikon, 

of Reinerton, Pa., 

arid shows the car 
he built for his son, 
Robert. He used 
parts from 10 dif- 
ferent makes of 
junked autos as 

as well as a two- 
cylinder motor from an old motorcycle to build the 
car and claims it will travel at a speed of 50 m.p.h., 
although he has cautioned Robert not to go faster 
than about 15 m.p.h. (Better put a governor on the 
motor, Dikon, for safety’s sake). The car is 
equipped with a foot brake and an emergency 
brake and the transmission provides three forward 

and one reverse speed. An electric starting motor, 

generator, head lights, tail light, horn and speed- 

ometer are featured equipment, Your crafts- 
manship rates A-1, Dikon. 

With this enlarger, which he built 
from MI plans, Charles W. Stetter 
has earned enough money to pur- 
chase a $45 camera and complete 

darkroom equipment. 

ER 

Once more I want to warn contributors to the 

[Continued on opposite page] 
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Editor’ s Workbench Chips 
[Continued from opposite page] 

The front and rear views of this midget racer clearly show its 
sturdy construction. Built by Nicholas E. Dikon, the car is 
powered by a motorcycle engine and speeds along at 50 m.p.h. 

Workbench to be sure and include their complete 
address when sending in letters and photographs. 
Many writers fail to do this and I am therefore 
unable to correspond with them in the event the 
photos are judged to be worthy of a Workbench 
prize. Do not clip your photos to your letters 
as the clip sometimes presses so tightly that it 
mars the photograph for reproduction purposes. 
Also—send CLEAR photographs of your projects 
if you would win an MI check. 

kk 

Winnirig a $3 prize, a photo sent in by Robert 
Peel, of Mt. Pleasant, Utah, shows the model sail- 

plane he constructed. The model has a wingspan 

of 48 inches and is 29 inches long. The wing is 
elliptical in shape and is built around a 3/16-inch 
spar. Balsa wood was used throughout the con- 

struction. 

In launching the model sailplane, Peel uses a 
novel method which, he claims, works out very 
well. A thread is attached to a hook on the nose 
of the glider and the other end of the thread is 
held by a friend riding on a bicycle. As the bike 
rider moves forward, Peel runs behind with the 

glider in his hand. In a few seconds the glider 

is released and climbs upward until it assumes a 

[Continued on page 24] 

| magic 

BEAUTY 
LOVE, Etc. 
Round the 

. ~~ "he sae Me 

World’s Greatest Collection of 
Strange & Secret Photographs 

OW you can travel round the world with the most daring adventur- 
ers, You can see with your own eyes, the weirdest peoples on earth. 
You witness the strangest customs of the red, white, brown, black 

and — races. You attend their startling rites, their mysterious 
practic They are all assembled for you in these five great volumes 

of the SECRET MUSEUM OF MANKIND 

600 LARGE PAGES 
Here is the World’s Greatest Collection of Strange and Secret Photo- 

graphs. Here are Exotic Photos from Europe, Harem Photos from Africa, 
Torture Photos, Female Photos, Ma rriage Photos from Asia, Oceania, 

and America, and hundreds of others. here are almost 600 LARGE 
PAGES OF PHOTOGRAPHS, each page 62 square inches! 

1,000 REVEALING PHOTOS 
You s actual rtshi practiced 

in quvaty anatere of tne an A, You see Contents of 5- Volume Set 

VOLUME | 
The Secret Album of Africa 

and mystery in queer lands 

where the foot of a white man has 
rarely trod. You see Oriental modes of 

marriage and female slavery in China, 

Japan, India, etc. Through the close- 
up of the camera you witness the ex- 
otic habits of continent and 
Somate ey yn j ° ere 

Ye re wildered 
THOUSAND. LARGE PHO TOGRAPHS. 
to pe 130 full-page photos, and ME 5 
thrilled by the ———— of short 
stories that describe t The Secret Album of Oceania 

5 PICTURE-PACKED VOLUMES 
The SECRET MUSEUM OF MAN- 

KIND consists of five picture-packed 

volumes (solidly bound together for 
reading). Dip into any 

one of these volt s 1 as 

VOLUME 2 
The Secret Album of Europe 

Vv 3 
The Secret Album of Asia 

The Secret Album of America 

Specimen Photos 
Dress & Undress Round 

the World 
Various Secret Societies 4 turn its daring p find it 
Civilized Love vs. Savage difficult to tear yourself away. Here 
Strange Crimes, Criminals in story and uncens »hoto, is the 
Flagellation and Slavery WORLD'S GREATEST COLLECTION 

OF STRANGE AND SECRET PHOTO- 
Omens, Totems & Taboos GRAPHS, containing everything from 
Mysterious Customs Female Beauty Round the World to 
Female Slave Hunters the most Mysterious Cults and Cus- 

toms. These hundreds and hundreds 
of large pages will give you days an 

nights of thrilling dnetreation. 

SEND NO MONEY 
Simply sign & mail the coupon. Remember, each of the 5 Volumes is 
92 inc hes high, and, opened, over a foot wide! Remember, also that 
this 5- -Volume Set Sosmerey sold for $10. And it is bound in expensive 
*‘life-time’’ clot Don’t put this off. Fill out the coupon, drop it in 

the next mail, ana receive this huge work at once. 

FORMERLY $10 

NOW ONLY 

$198 
FoR THE COMPLETE 

VOLUME SET 

1,000 Strange & Secret 
Photos 

METRO PUBLICATIONS, 70 Sth Ave., Dept. 5806, New York 
Send me ae Secret Museum of Mankind’’ (5 at volumes 

bound togethe I ill pay postman $1.98, plus postage on 
arrival. If not ‘delighted, I will return book in 5 days for full 
refund of $1.9 

PPTTTITITI TTT State......ececees 
CHEC K HE RE if you are enclo $1.98, thus saving mail- 
ing costs ame Money-Back Gus arante 

Canadian Orders $2.50 in Advance 

i 
et. wie 



FIRE manne 
WORKS AUTOMATICALLY, ALSO AS 
HAND SPRINKLER OR GRENADE 

At last, a real fre extinguisher priced 
within the reach of all. It auto- 
matically releases 24 ounces, by 
weight, of fire exti isht ‘fuia 

OFFER to enuff out Sree.” Works pe rfectly ‘a a © hand 
prinkler and also can be used as s hand grenade. 

to Agents tne “LIFE SAVER” an absolute necessity to 
low price, is easy’ to sell and pays agents up tot 10095 profit. agents u O%> profit. 
You risk ‘noth! = gk into tis promtab table business you 

tonal guarantee. 4 te monstrator is 
furn free to those who help in- 
~ an it. Write for free particulars. plodel. Stted with 

mt shade, 
LIFE SAVER COMPANY to make ft ‘ornamental for} 

etc. 2227-AG, Calumet Cal t Ave., Chi m 

IRE A RAILWAY! ery 
Your BIG OPPORTUNITY—Send for the Facts 

A few weeks’ spare time study will train you in Rail- 
way and Bus Passenger Traffic Inspection and upon 
completion of simple, home-study course we place you 
at up to $135 per month, plus expenses to 
start, or refund tuition. Ambitious men—19 to 
50—advance rapidly with experience, 
Booklet. 
Standard Business } Training — Institute, 

ber ln Into Business! 
ree mea“ So 

Dy fil 

_Div, 6106, Buffalo, N. Y. 

el 
uj 

* Nationa! Baking Institute announces a new home 
me. 

AT HOME You can learn by our modern and 
original system of ineerestice every part of the 

itch repairing Trade at home. 
— while learning and 

1 paying positio 
‘ gfeee — me our course of 

teh repairers are 
Fe: nerally earn My 2 
iculars “apply to the 

WISCONSIN SCHOOL OF WATCH REPAIRING 
524 &. Mason St., Dept. C. Milwaukee. Wis. 

SELL! Course has 26 lessons and 600 ill 
Send name and address for free oe Only. . 

RAYE BURNS SCHOOL, Dept. F, Box 2194, Cleveland, Ohio 

THERE'S MONEY 
) iN YOUR 
CAMERA! 

Others make good in- 
comes selling pierce to 
eens. fF CATA- 

Tribes home-study 
ques which may be paid 
for in_ easy installments) 
¥! seus how YOU can do 

RAYE BURNS will teach you HOW to CREATE 
ORIGINAL CARTOONS at home th — pe Som can 2 85 85 

| Editor’s Workbench Chips 
[Continued from page 23] 

Built by Robert Peel, this mini ilpl has a wing 
of 48 inches. Launched by being towed at the end of a 
string held by a man riding a bike the sailplane quickly gains 

altitude and makes some excellent soaring flights. 

position directly over the man on the bike, upon 
which the thread slides from the hook and the 
glider soars away on the air currents. Try Peel’s 
method of launching a. model glider if you want 
a real thrill, fellows. 

What hobby is most popular with MI readers? 
This is a question I would like to know the answer 
to and only you, the readers of this magazine, 
can provide it. Why not take a few minutes to 
send me a postcard or letter listing your favorite 
hobbies in the order of their appeal to you? It 
certainly would help me to select articles for 
future presentation in these pages, thus making 
certain that you will find your hobby among those 
given space throughout the year. How about it, 
fellows? 

+++ 

See you here next month—Tue Eprror. 

Correction 

The “Human Fish" story describing how movies 
are made under water, originally scheduled for 

this issue, had to he held out for reasons beyond 

the publishers’ control. This story will definitely 

appear in the July issue. 
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Mow to Build 20 

1833 
EDITION A 

The newest and best of the. famous HOW 
TO BUILD 20 BOATS series is now availa- 
ble at the bargain price of 50 cents, postpaid. 
It contains the most useful and comprehensive 
material ever offered to the boating fan. 
The 1939 edition, No. 4 of HOW TO BUILD 
20 BOATS, contains illustrated plans certified 
by Sam Rabl and other famous naval archi- 
tects. Every boat described in this book has been built, 

sailed and tested to give positive assurance of all-around 
excellence. 
HOW TO BUILD 20 BOATS offers plans for cruisers, 
auxiliaries, day sailers, class racers, outboards, iceboats, 
dinghies, speedcraft and many others. Each of these boats 
can be built at a fraction of the normal cost. 
For those who already own boats, this volume gives valua- 
ble tips and kinks that will increase your sailing pleasure 
and lengthen the life of your craft. Included are authori- 
tative articles on spring overhauling, mooring, keeping 
boat and engine in condition, etc. 
HOW TO BUILD 20 BOATS will be an invaluable 
adjunct to your pleasure on the water. Only 50c per copy. 

50 

144 pages. Order now! 

HANDY MAN 

ME MANUAL 

HOW TO BUILD IT— 
plete, detailed plans for building toys, midget 
equipment, etc. Illustrated, 144 pages, 50 cents. 

+] wen 

HANDY MAN $ FAWCETT PUBLICATIONS, INC., 

PHOTOGRAPHY— 3)\;.*..°° of the most 
practical and use- 

HANDBOOK wo. 1) ful photographic 
manuals ever offered to the public. PHOTOG- 
RAPHY HANDBOOK offers clear, simple chap- 
ters on Camera Repair and Adjustment, Darkroom 
Processing, Lights and Lighting, Things to Do with 
Your Camera, Accessories You Can Make, etc., 
etc. This book will make you a better all-around 
photegrapher. Illustrated, 144 Pages, 50 cents. 

Whether you are a beginner or an expert with tools, this book will 
supply you with endless projects on which to try your skill. Com- 

auto racers, model planes, boats and locomotives, playground 

CUT OUT AND MAIL TODAY! 

M-A-5 

FAWCETT BUILDING, GREENWICH, CONN. 
kOME MAN UAL Enclosed find money order, check or stamps (no coins), Please send me, postpaid, 

—_—_ 

the book(s) I have checked below, at 50 cents each. 

O HOW TC BUILD 20 BOATS 0) PHOTOGRAPHY HANDBOOK (No, 1) This book repays its cost many times over at 

by telling you how to make countless re- 5 | F 

pairs and improvements around the house 

without calling in professional help. Full 

of easy how-to-make, how-to-repair and 

how-to-improve kinks. Illustrated, 144 

paces, 50 cents. (‘Se @2e eee eae aaa eee eee 

ANDY MAN’S HOME MANUAL HOW TO BUILD IT 

(Note: If yeu do not wish to cut this page, you may order 
by letter. Be sure to enclose full address and remittance.) 



WEW DISCOVERY 
* PtakeA MOPPING anv 

WALL CLEANING 

\\\ 
At last, something really 
new and different in a mop. 
The LUX supplants the old- 

fashioned type of cloth, fiber and 
rubber sponge with the amazing 

perfect for window and car washing. 
s Housewives buy on sight . . . 

supplying them. A one minute demonstration 

and the sale is made. Write today for full par- 
ticulars and learn how you can get your mop FREE for demonstrating 
purposes by helping introduce it to others. 
THE LUX CO., DEPT. M-20, ELKHART, INDIANA 

J BALKO'S 
1939 CATALOG! 

EVERYTHING IN _ POWER 
U IES, 

Make big money 

THE CA 
TOOLS, 

» * 

SP MAY EQUIPMENT, MODEL 
ELECTRIC MOTORS, Metal " Lathes 
spray guns, Elec. Bench Grinde 
Wheels, Lathe Chucks, Micron 
V Belts, Carving Tools, Compres 
complete stocks and fast servik sa 
and money. Send a 5c stamp today for’ x ou big 

BALKO. ELECTRIC TOOL & surrey =. 
605 W. Washington, B86, Ch 

Minnows, Eels, Mink, Must 
. in large numbe 

Fis with p— Folding Galv anized 
STEEL “wi TRAPS The 

atch them like a fly-trap quan flies. Write for our F REE 
T RAP OFFER, bargain catalog. SURE LU RE makes ‘em bite 
day or night New meee used, it coaxes fish. Put up 

hes 4 tubes for $1. Walton's 
50¢ 

01-A Juniata St., 
4 Ss. 

Walton Supply Co., 35 St. Louis, Mo 

WHY RENT A BOAT? MAKE YOUR Ow 
Even a child can build at least one of the many boats that are 
described in the big new note page ‘How To Build 20 
Boats’ "—1938 Edition. Send SOc for your copy, now. 

FAWCETT PUBLICATIONS, Inc. 
Fawcett Bidg. Greenwich, Conn. 

E YOU AKEY FUMBLER ? 
THEN USE KEYMATIC! 
This marvelous automatic key case holds 
your four most important keys, each 
tified by a special marker. Operates with 
one hand — a push of the patented Seming for 
button and out pops the desired key. 
Streamlined in design, it does not 50° 
bulge in your pocket. Constructed 5.44 eis 
ofsolid,non-tarnishing nickel silver. or Stamps 

Monarch Mfg. Co., Dept. C, 711 W. Lake St., Chicago, Il. 

WITH GLUE” 
Send post card for booklet, “Better Re- 
sults with Glue,” —— many useful 
hints about mending, mode making and 
home workshop jobs. Address: McCormick 

Sales Co., 406 Light St., Baltimore, Md. 

at hardware, drug and 10c stores; 

also in cans from \,-pint to1 gallon 

new, practical CELLULOSE 
SPONGE that holds 20 times its | 
weight in water. It is delight- | 
fully soft when wet, cannot 
scratch or mar the most delicate 
surface, can be sterilized by boil- 
ing so it is always fresh, clean 
and odorless. The Lux Mop with 
its unique mechanical wringing 
feature keeps housewives’ hans 
away from dirty water. It is light 
in weight and easy to operate. 
Not only ideal for mopping 

. floors, washing walls and clean- 
ing rugs, but by removing the mop head which is detachable, it is 

New Lightplane Developed 

Designed by Harold E. Emigh, of Denver, Colo- 
rado, a new lightplane is powered by a 50 horse- 
power engine and features a tricycle landing gear 
with a steerable nosewheel. Carrying two per- 
sons, side by side, the new airplane is of all- 
metal construction except the tail surfaces which 

are fabric-covered. The tapered wing has a span 

of 35 feet, 934 inches and an area of 140 square 

feet. Overall length is 22 feet, 3 inches. Cruising 
speed is said to be about 105 m.p.h. and cruis- 
ing range is 450 miles, which is considerably more 
than that featured by the average plane of equal 
power and size. 

Air Corps Receives Bid For 

Experimental Plastic Plane 
The Aircraft Research Corporation of Bendix, 

N. J., has submitted to the Army Air Corps mate- 
rial division at Wright Field in Dayton, Ohio, a 

bid for an experimental “plastic” airplane manu- 
factured by a secret process praised by engineers 

as “one of the cheapest and simplest ever devised,” 
it has been learned. 
The plane will be made by wrapping a flexible 

plastic-bonded plywood around collapsible form- 
ers. Then plywood and formers are inserted into 
a sealed rubber bag, from which the air is ex- 
hausted. Atmospheric pressure collapses the bag 
tightly around the wing or fuselage section, press- 

ing plywood tightly against formers. The bag and 
formers, after removal of the part, may be used 
over again. The process dispenses with costly 
molds or dies required by other methods of form- 
ing plywood planes. 

Details of the bid, submitted by Eugene L. 
Vidal, president of the company and former Bu- 
reau of Air Commerce chief, are being withheld. 
The bid was submitted immediately after public 
opening of quotations for an Army attack ship 
design, everyone then present in the room but 

Mr. Vidal and the Army officer in charge leaving. 
The Air Corps’ decision on acceptance of the bid 
will not be known for some time. 

A scientist has recorded visibly the trills and 
chirps of crickets, in order to study their music. 
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Lowest Man-Made Pressure 

The emptiest man-made space ever attained | 
is now being created by the newest vacuum pumps | 

which use oil molecules to sweep out the air 
from scientific apparatus. 

While it is impossible to produce a perfect 
vacuum a vacuum can be created in which it 
is possible for a molecule to travel nearly 500 
feet (15,000 centimeters) before it would en- 

counter another molecule. 
Since a molecule is only about .0000001 centi- 

meter in diameter, it means that in traveling 

15,000 centimeters the molecule goes over 
100,000,000 times its own length before encounter- 

ing a companion. Here, truly, is loneliness. 

If the same emptiness were applied to people | 
it would mean that a man 5.2 feet tall would 

have to travel over 100,000,000 miles before meet- | 

The loneliness would be much | 
greater than if there was only one man on the | 

ing anyone. 

earth and another on the sun. 

In terms of atmospheric pressures the new oil | 
diffusion pumps, as they are known, can produce | 
pressures of .00000005 millimeter of mercury 
without the use of cooling traps of liquid air. 

Normal atmospheric pressure is 760 milli- 
meters of mercury which is more than a billion 
times that attained in the newest oil diffusion 
pumps. 

In operation the new pumps consist of elabo- 
rate and beautiful glassware arranged in tubes 

and columns to make a complete circuit for the 
vapor of the oil. 
The oil is heated at one point in the circuit 

and the vapor flows around the loop. As the flow 
passes a specific point it comes by an opening | 
leading to the chamber to be evacuated. Mole- 
cules of air coming out this opening are bumped 
by the oil molecules and the latter knock the air 
molecules away from the container being evacu- 
ated. 

Dr: K. Hickman and his associates at Eastman 
Kodak Company developed the new pumps which 
are now in commercial production. 

Helium II Provides Thinnest 

Liquid Film Known To Man 

Helium II, one form of liquid helium that is 

So fluid it behaves almost like a gas, forms about | 
the thinnest liquid films that sci-ntists have yet 
been able to produce. A. K. Kikoin and B. G. 
Lasarow, of the Ukrainian Physical-Technical 
Institute in Kharkov, report to the British journal, 
Nature, that they have produced films of the cold 
substance so thin that it would take a quarter 
of a million of them piled up to measure an inch 
in thickness. 

New Vacuum Pumps Create | 
TRAIN 
FOR ELECTRICITY 

12 WEEKS TRAINING 
THIS QUICK EASIER WAY 
ACTUAL SHOP WORK coos 

, = ed od 

Have you ever dreamed of holding down a good KH. RB n 
ay job—that would give you all the things in é C LA 

fife you wanted. If so, quit dreaming and prepare for such a job. 
Electricity offers you a real job and a real future if you will prepare 
yourself by training to take your place in this giant industry. 

Here at my school you are trained in 12 weeks for your start for 
a better job and a real future. You are trained on real electrical 
machinery and equipment. You work on generators, motors, 
dynamos, you wire houses, wind armatures, etc. You also get traine 
ing in Diesel, Electric Refrigeration and Air Conditioning 
plus an extra 4 weeks course in Radio. My methods make it 
easy to learn—First you are told how to do a thing—then you 
are shown how to do it—then you do the work yourself, 

LL FINANCE YOUR TRAINING 
You can get this training first—then pay for it after 
you graduate. If you need pert time work to help 
with living expenses, we will help you get it. After 
graduation you get lifetime employment service. 

Send coupon today for free catalog and all details. 
peeeeveves see eee Seee88282 ® 

a Mr. H. C. Lewis, President £ 
5 COYNE ELECTRICAL SCHOO ’ 
5 500 S. Paulina St., Dept.69-53, go 6 
a Dear Mr. Lewis: 2 

Send me the book that tells the story of your e 
. training and your offer tc help me get this training. ’ 

Q NAME. ......ccscccccceccccccccccccceesssccssessecsees . 

. RII. oi: 0:ccnsseccencscesiswresiassawicessetene ‘ 

G CITY. nce ce rece cecceccerceeceseereeces BEARR. 024«v00 ] 

HOW TO GET WHAT- 
EVER YOU WANT IN 

Save time and money! 
It's the brand new edi- 
tion of our Guide to 
Better Buys in photog- 
raphy. Bigger, better, 
peebed with more 
values than ever! And 
every one of its pages 
about cameras or cam- 
era supplies. 

way to go shopping . . . the sure way to get what you want. 

Make this book your buying—and saving—guide. Order at 

home. Take advantage of the unusually wide selections of 

world-famous cameras and supplies this great book offers. 
Study models, features, prices before you buy. Save time and 
money. Tear off coupon and mail today. The book is FREE! 

LAFAYETTE CAMERA CORP 
“= WHOLESALE RADIO SERVICE 

NEWYORK,N.¥. CHICAGO,ILL. ATLANTA, GA. 
100 SIXTH AVENUE * 90) W.JACKSON BLVD. © 265 PEACHTREE ST. 
BOSTON, MASS. * BRONX, N. Y. © NEWARK, N. J. * JAMAICA. L. 1. 

Rush FREE 1939 Camera Catalog No. 77 

I Nome 

1 Address. 

i] City. a — - 
LAFAYETTE CAMERA CORPORATION 

I Dept. 22FC9 —100 Sixth Ave., New York, N. Y. 
ATT PASTE COUPON ON PENNY POSTCARD I] AJ 
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OF MEN... 

BY MEN... 

"THE best bargain Ell 
in male reading 

entertainment i 
on the newsstands is 
FOR MEN—the magazine that has become 
the favorite publication of more than 200,000 
Americans. The sparkling new issue contains 
more than a dozen robust, entertaining 
articles, and more than a score of hilarious 
color cartoons, 

You can’t afford to miss these outstanding 
articles: 
Zane Grey's own story of how he landed the largest 
marlin ever caught; James Thurber’s side-splitting 
explanation of why he can’t make mechanical gadgets 
work; Bob Considine’s two-fisted portrait of Tony 
Galento; and “Dead Men Don’t ane * one of the 
most amazing hovror 
stories in the annals of : 
the sea. 

These, and many 
more, make FOR MEN 
the | best investment in 

Get on the market. 
Your Copy Today! 

NOW ON SALE 

AT ALL me 

ECHANICS-WELDERS 
- COLLISION MEN 
Big pay jobs for trained men in Auto and Diesel 
Mechanies, Lg Are and Acetylene Welding. Com- 
lete Pract! 

MICHIGAN TRADE $ CHOOL 
Ave., Say Mich. 

USE OUR SCIENTIFIC METHODS 
0 determine the tion in which your natural ~— 

ties, tee Fare: and 
t 

table 
that needs exactly the qual ties you posse . Take this 
toward complete success today. Write for '€ FREE ~~ ter "c. < 

Institute—G y Station, T rizona. 
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New Optical Glass Has High 

Light-Bending Power 

A discovery which may be a major stride in 
the advance of photography and which permits 
lens makers to produce “faster” and better lenses 
has been made by Dr. George W. Morey of the 
Geophysical Laboratory of the Carnegie Institu- 
tion in Washington, D. C. 

The discovery of a way to make optical glass 
out of rare chemical elements instead of common 
silica permits the production of a glass which hag 
a very high index of refraction and a low dis« 
persion. This means a lens which serves the pho- 
tographer more efficiently. 
Some of the optical glasses of Dr. Morey have 

the highest index of refraction (light-bending 
power) ever reported; more than 2.00. Only com- 
parable refraction is that of the diamond, which 
is about 2.41. 
The optical properties of glass used in lenses 

have long limited optical lens-makers in the 
exactness of the work they could produce. Dr, 
Morey’s discovery of a new kind of glass should 

remove this present limitation. 
Out of the work should come lenses of greater 

light-gathering power which would be a boon 
to all miniature camera fans who ever seek 
greater apertures. 

Moreover, high index of refraction and low 
dispersion permit better corrections for chro- 
matic aberration, the annoying property of some 

lenses of bringing different colors to different 
focuses. 
Chemical elements most people have never 

heard of are used in producing the glass. Yttrium, 
lanthanum, columbium, hafnium, tantalum, zir- 
conium, strontium, boron, and barium are typical. 
Aim of Dr. Morey is to produce a glass with 

an index of refraction (ability to bend light rays) 
of over 165. One glass, made of 60 per cent 
lanthanum and 40 per cent boron, has a refractive 

index of 1.72 and a dispersive index of 54. 
Another composed of 33 per cent lanthanum, 

41 per cent thorium and 26 per cent boron has 
a refractive index of 1.76 and a dispersive index 
of 52. As a comparison, ordinary flint glass of 
a lower refractive index (1.65) would have a 

dispersion of about 33. Small dispersion numbers 
mean high dispersion and vice versa. 
The new work is a continuation of efforts made 

in America since the World War to produce better 
optical glass. At the time of the conflict, the 
United States found it had been buying most of 
its superior optical glass from Germany. Furious 
wartime resear~h partially overcame the diffi- 
culty, but research has been going on ever since 
to make American optical glass equal or superior 
to any glass in the world. Dr. Morey’s work is 
a contribution to this end. 
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"Cycle Of Production” Shown 

In World's Fair Exhibit 

This display, which illustrates in dramatic man- 
ner the processing of major raw materials used in 
motor car manufacture, is one of the out- 
standing attractions in Industrial Hall of the Ford 
building at the New York World’s Fair. The 

sequence shown is the production and processing 

of silimanite, the material mined in the California 
Sierras and used*in spark plug porcelain, 

No Arc Or Sparks Visible 

In New Welding Process 

A new welding process which makes possible 
automatic high speed welding of any commercially 
used thickness of metal has been developed by a 
firm in New York, N. Y. 
Creating neither the sparks or flame or visible 

are that characterize other welding methods, the 
new process uses an electric current passing di- 

rectly from electrode into metal being welded to 
generate the heat necessary to melt the weld. 
A special granular composition which is highly 

resistant and thus generates heat when the cur- 
rent is passed through it is used with the process. 
Since the special welding material will not pass the 
electric current at all when cold, a fuse to start 
the welding action is needed. 
Welds can be made 20 times faster in many ap- 

plications than by other practical methods, it is 
stated. Low-carbon and medium-carbon as well 
as stainless steels and alloy metals have been suc- 
cessfully welded in this way, 

| 
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Every operator and mechanic needs 
a a pd AUTO GUIDE. This book saves time, money ar@ 

its the whole subject of auto me- chanles: -i- endorsed. It presen’ 
~x Pe asic — 2—Constructio peration, 4— 
a understood. ves 1 Ppages— 1540 illus- 

trations showing inside views of m trucks and buses 
with instructions for all service jobs. Diesel Engines fully | treated, 

falty Mustrated, To on Get This Simpty, 
Today. 

COMPLETE ¢ PAY ONLY $1. A MONTH < 
“WEST 23rd STR r, NEW YORK 

Fuse. Aves. 8, * 6955.49, We STrit OBIE GUIDE (ee for tres es: 
inatien wa, | fdeeide kee it, toptesné S7eesi $l within7 days; ied tt. ith 

fy until of $4 is paid. | will retarn it you promptly, 

Name .........----------=-= eee 

Address —...... ~~ -~----<--------------------- « 

Occupation. « - =. —-- - oa - 

Reference ~ ~~~ ~~ - - - — MMe 

BUILD EF} FCTR! 7 
THIS ECTR' ouTBOAR 

@ FOR FISHING © PLEASURE RIDES © RENTALS © SALES © 

It’s easy to build this 1939 model electric 
outboard from LeJay’s simplified plans. Old 
auto generator is all you need to start with; 
we'll show you how to do the rest. Clean, 
silent, lightweight. Runs up to 6 miles per hour. 
Variable speed control makes it ideal for fishing 
and trolling. Enjoy the double pleasure of making 
and using it. Send 10¢ today, and get started at 
once, 

LEJAY MFG. CO. 

1514 LeJay Bidg. Minneapolis, Minn. 

; E “HANDY MAN'S HOME MANUAL"’ 
is the title of a 144-page book that should be in every home. 
Contains hundreds of useful ideas, kinks, short-cuts, etc., that 
save time and money for nome Surmere. Only SO cents a copy at 
your newsstand or postpaid fro 

FAWCETT PUBLICATIONS, Inc. 
Fawcett Building Greenwich, Conn. 

“ta, Short-Method —— 
Avithmetic 

Simplified system used 4 ss minds’’ on stage, 
accountants, bankers, etc sy to learn. Add col- 
umns of figures short-cut. aan multiply 4 figures 

by 4 figures without using old-fashioned multiplica- 
tion; use sight method of proving addition, division, 

etc. Learn horsepower calculation, how to use slide 

rule, a age ee course only 
aid. Satisfaction or re- 00, 

ity fname your frie nde with your 
mental wizardry! Free details—mail 
coupon TODAY. 

—7<e<eee2c8cneQe ee =e ae ae ae ae 

NELSON CO., F-301 Manhattan Bidg., Chicago, tt. 
Send free details about ‘‘Short-Method Mental Arith- 
metic’’ without obligation on my part 

Name 



is ELECT ooTER 
@FOR SPORT @ SCHOOL © BUSINESS @ DELIVERIES @ RENTAL ® SALE 

i Easily following LeJay’s new 

WOLLAS simplified plans. Power controlled 

| smoothly from standstill to full-speed by 

| SIMPLIFIED foot-pedal. No transmission! No clutch! 
PUnTGe No Put! Put! Suitable 

| | 

done by 

for sidewalk use. Noise- 
less electrical operation 
costs less than gasoline. 
Rugged con- 

struction; easily put together 

and taken care of at home. 
Enjoy the double pleasure of 
making and using this sen- 
sational LeJay Electric 
Scooter. Send 25c today 

and get started at once. 

LEJAY MFG. CO. 
1714 LeJay Bidg., 
Minneapolis, Minn. 

EARN MONEY MAKE COLOR GLAZED I 
CONCRETE PRODUCTS 

NE Ww, low cost, patent meee makes Color-glazed 
“ cor ete rm otte: ry without molds, power or costly tools. 

=4\ Us and, cement, ches ap materials. No experi- 
~~ ence nesde. 4. Make glazed tiles, walls, gravestones, 

etc Money-making business for men. Send 10¢ 

= TODAY for booklet eoterpinte, cost data, details. 
Descriptive folder Free 

NATIONAL POTTERIES COMPANY 
Room 8, 13 W. 26th St., Minneapolis, Minn. 

Operate your own business, We start you 
without one penny investment. Over 400% © 
profit, New plan—hire your own agents. Sell 
thru stores and direct. Over 40 million buyers 
waiting for this beautiful bronze plate. 
Posteard brings FREE OUTF 

Double’ the life of your 
coat and vest with correctly 

5 Every pair hand tailored to your san 
Our match sent FREE for your O. before 
pants are made. Fit guaranteed. Sena piece 

Pm Of cloth oF v or vost | to today, com 

209'S. State St. beste 852, Chicago 

a J 

a nado! 
Get the THRILL of building it yourself! There's a lot of he- 

man kick in a short-wave radio of your own. Send for FREE 1939 
catalog that has everything you need. Build-it- Yourself Kits, nationally 
advertised ports, tubes, tools, instruction books. Thousands of items at 

money-saving prices! Send postcard today, ask for Catalog 76. 

LAFAYETTE RADIO CORPORATION LEB cco » FREE 
CATALOG Dept. 229-1 100 Sixth Ave. New York, M N.Y. 

TAN Pie neat 8 UP FURS 
fey vse Mount 

nara sion 

FREE 
reanisse "ee 

K Fiimters 

| 
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Model Auto Made Of Silver 

Small enough to be held in the palm of the 
hand and weighing only a few ounces, the old- 
fashioned automobile model shown in this young 
lady’s hand is comprised of more than 5,000 sepa- 
rate pieces of sterling silver wire. The unusual 
model was made about forty years ago by a 
silversmith in Florence, Italy, and is now owned 
by Philip Paval, of Los Angeles, Calif. 

Future Roads Will Reflect 

Light Better, Says Engineer 

Sponge-like pavement surfaces which absorb 
and waste large amounts of night illumination may 
be taboo on the highways of tomorrow. 

In their stead may be pavements such as a new 
experimental surface—granite chips atop an ordi- 
nary macadam road. This was indicated by C. A. 
B. Halvorson, General Electric engineer before 
the Association of Asphalt Paving Technologists. 
Experiments at Lynn, Mass., showed that black 

objects, visible all the time against the treated 
pavement, could be seen only half the time against 

the macadam, and that only when they were 
silhouetted against a light spot. Under night il- 
lumination the macadam surface is extremely ir- 
regular, portions of it appearing to be light, while 
the others are dark. The new pavement also in- 
creased visibility during rain. 
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C.A.A. Seeks Safer Airplanes 

Suggested changes in the Civil Air Regulations 

to provide the aviation industry with an incentive 
for the development and use of aircraft inherently 
safer and easier to operate than conventional type 
airplanes now in general service, were made 
public recently by the Civil Aeronautics Authority 

and will be sent to aircraft manufacturers for con- 
structive criticism. This move marked the first 
step ever taken by a governmental agency super- 
vising flying activities to put a tangible premium 

on built-in safety in aircraft. 
The Authority’s action followed an inforraal 

conference with several of the country’s leading 

light-airplane manufacturers after this subject 

was outlined by Edward J. Noble, Chairman of the 

Civil Aeronautics Authority, before the National 

Aviation Forum, in Washington. These men 

agreed that increased safety in private flying is 
something in which they have an even more vital 
stake than the Authority and said they were eager 
to make whatever contribution they can to get 

more people into the air and at the same time 

reduce the present accident ratio in private flying. 

In making its announcement, the Authority 
stressed the fact that performance characteristics 
which it is sending out to aircraft manufacturers 
have not been adopted by the Authority, are 
purely tentative at the present time and are sub- 
ject both to discussion and revision before any 
attempt will be made to embody them in the regu- 

lations. It is intended, however, to reduce sub- 

stantially the present dual instruction and solo 
flying time requirements for a private pilot’s 
certificate when and if the industry produces air- 
craft with safety characteristics sufficiently ex- 

ceeding those of the average present-day airplane 
to warrant such action. 

“Sled” Measures Depth Of 
Buried Submarine Cable 
The transatlantic submarine cable the Western 

Union Telegraph Company plowed into the ocean 
bottem last year to avoid accidents caused by 
seine hooks turned up a minor problem in its own 
wake—how deeply buried is the cable? 
Western Union engineers have developed a cable 

depthometer to tell them that, D. H. Nelson told 

the American Institute of Electrical Engineers 

recently. 
Two sets of coils are mounted, one set at each 

end, on a “sled” the cable ship drags over the 
buried cable. Magnetization changes caused by 
the presence of the steel cable sheath set up a cur- 
rent in the two sets of coils, whose signals are 

transmitted to the cable ship and are read directly 
in inches, he said. 
The cable ship tows the sled back and forth 

across the cable at several intervals. While a con- 
tinuous reading is not obtained, an average of the 

measurements tells the cablemen how well the 
plow is doing. 

DO YOU LIKE 

RADIO 
DOES THE FUTURE OF 

TELEVISION 
INTEREST YOU ? 

Sond fom 4 You men anxious to make good in radio 
and related industries want the true 

Cur facts,—you want to know about employ- 
x ment opportunities and requirements. 

National Schools,—a _ million-dollar 
zee co. trade school,—will supply you with a 

sincerely honest statement of facts on 
what you should do to get into the 
profitable radio industry. No exag- 
gerations,—no_ mis-statements. Mail 
coupen today. {Send for your free copy. 
Neal facts on radio employment re- 
quirements. ‘You need real experience. 
National offers complete training with 
modern equipment, 

NATIONAL 
SCHOOLS 

ss Los Angeles. 

Keguest fer FREE BOOK of DETAILS 

NATIONAL SCHOOLS, 
Dept.6-MMR, 4000 S. Figueroa St., Los Angeles, Calif. 

NAME 

ADDRESS 

2 MONEY: MEN::: FREE; ty 
THE PLAS TEx Industry needs manufacturers on small 
scale and for b i ck 

Age 

Rubber moulds furnished for 
speed production. Small investment brings big returns. 
BIG CHAIN STORE Orders now being Slaced by us. 
Ambitious men have chance for real prosperity. Our 
free booklet wit ‘interest and benefit you 

LASTEX INDUSTRIES 
Dept. 3, s085 Washington Ave., New York, N. Y¥. 

CAMERA FANS! 

PHOTOGRAPHY HANDBOOK ‘“*best seller!’—because it 

SO cents a copy 
e@ you many times that amount. t your local newsstand, or 

postpaid from 

FAWCETT PUBLICATIONS, Inc. 
Fawcett Building Greenwich, Conn. 

LEARN AT HOME 
Are you adult, alert, ambitious, willing to study? 
Investigate LAW! We guide you step by step— 
furnish all texts, including 14-volume Law Libra- 
ry. Training prepared by leading law professors 
and given by members of bar. Degree of LL. B. 
conferred. Low cost, easy terms. Send NOW for 
Free, 48-page “‘Law Training for by eg 

LASALLE 6493-L, Chicago EXTENSION UNIVERSITY, Dept 
A CORRESPONDENCE INSTITUTION 



~ $500.00 ror 
your PICTURES: 

OU still have sini 
plenty of time i "etn 

to enter the big | GO0D 
Fawcett Publica- 
tions Photo Con- 
test! It’s open 
to everybody. 
Your pictures, 
whether taken 
with $1 box cam- 
era or an expen- 
sive minicam, may 
win one of the 
eighty-four awards, 
including _ thirty- 
four CASH prizes 
totaling $500 and 
fifty certificates of 
merit. 

There is no entry fee, no limited classifications, 
no bothersome details. Send in as many pictures | 
as you want. The more you submit, the better 
your chances of winning a prize. 

For complete rules of this contest see Pages 4 
and 5 of the new GOOD PHOTOGRAPHY 
No, 2, now on sale at ail newsstands. (Or use the 
coupon below.) Only 50 cents a copy for 144 
pages of valuable, tested advice on taking and 
making better photographs. 

The foremost camera authorities contribute to GOOD 
PHOTOGRAPHY No. 2. These men put their knowledge 
of all phases of photography into simple, clear articles that 
everybody can understand. Authors include: Fassbender, 
Ruzicka, Peel, Deschin, Barleben, Harkness, Murray, 
Pavelle and others. Get your copy today! 

P. S. If you missed 
GOOD PHOTOGRA.- 

PHY No. 1 you can still | 
get your copy directly 
trom us. Absolutely no 
duplication of contents | 
with Volume No. 2. Both 
of them together make an 
excellent library of ex- 
ceptional value to photog- 
raphers. Only 50 cents 
for 144 pages of advice 
and information worth | 
many times that price. 

Use coupon below and 
order both GOOD PHO. 
TOGRAPHY volumes, | 
No. 1 and No. 2. | 

mewn nn LUT OUT A AND MAIL TODAY! a a 

s FAWCETT puscications, roy
 2-M 

g Faweett Bui 
3 Greenwich, — 

8 Please send me the book(s) I have checked below at 50 cents each. 
¥ GOOD PHOTOGRAPHY No. 2 with gg of contest CT) 
GOOD PHOTOGRAPHY No. 2 plus No. 1 0) 

; GOOD PHOTOGRAPHY No. 1 oO 

8 NAME 
’ 

eee eee COP OOS ESO SSSOCOCOOCOOSCOOOCOOOO CCS SCI eer e rr) 

Si iisihciscssscheentnenaininrenienss ee 
s (Please remit by money order or check. Do not send cash through 
8 the mails, All books are sent postpaid. ) 
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Large Flying Boats May Use 

| Propellers As “Brakes” 

Airplane propellers as brakes? 

Sounds odd, when you're used to thinking of 
| whirling blades speeding a plane instead of stop- 
| ping it. But it may soon be tried to aid in 
maneuvering the still bigger flying boats for trans- 
oceanic air services of future years. 

Flying boat designers at a plant near Washing- 
ton have asked a nearby experimental firm to 
test this paradoxical idea, it was learned, and 

thereby show once more that the unusual can and 
often does happen in aviation. Basis of the ex- 
periments is the fact that reversing the pitch or 
twist of the propeller blades reverses the direction 
of the airstream and slows the plane. 

The designers, taking a look at available water- 
ways where transoceanic airliners of the future 

wiil have to land and take off, base their request 
for action on the belief that future planes will 
give many a pilot a maneuvering headache. This 
does not, however, apply to the biggest today; the 

engineers are thinking of the ships still on their 
drawing boards. 

Propellers with reversible pitch blades can do 
the trick and will be manufactured for the test, 

it was stated. Such propellers, with the blades 
twisted oppositely to their usual position, would 
reverse the direction of the airstream they create. 
Instead of slipping it back past the wing, they 
would blow it forward, slowing the plane. 

This scheme—which isn’t so new, since, like 

many other things aeronautical, it has been 
thought up and even tried several times before— 
is intended only for planes on the water or on 
the ground. If you lose speed in the air, you don’t 

stay up very long. 

The whirling brakes would help in maneuvering 
big flying boats with four or more engines by 
enabling a pilot to use one or two of his motors 
producing their reverse effect, while running the 
others as usua]. He would be able to turn quickly 
—like an oarsman pulling his oars in opposite 
directions. In addition, all four motors could be 
used as brakes to come to a quick stop—something 
which is now rather difficult. 
Two other possible uses are foreseen. Land- 

planes, which now have wheel brakes, might use 
propeller brakes. Dive bombers developing enor- 
mous velocities—which, by the way, are not de- 
sirable despite the general impression to the con- 
trary—could use the reversible pitch propellers to 
slow their descent to a paltry 200 or 300 miles an 
hour. But there is not much call for these last 
two as yet. 

The only fossil flea ever found i is entombed in 
amber. 

Some of the luminous paint now made has a 
guaranteed life of eight years. 
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Samples Of Sea Bottom May 

Give Clue To Ice Age Level 

Deep samples of the Mediterranean sea bot- 
tom, taken with a tube shot into it from a gun, 

would yield valuable data on the lowering of 

sea level a million years ago during the pleisto- 
cene Ice Age, suggests Dr. W. H. Bradley of the 
U. S. Geological Survey. 
There is no question but that the general sea 

level sank during the Ice Age. It is commonly 
thought that the water was locked up in the 
great blanket of glaciers that lay mile-thick over 
most of Europe and North America. The only 
disputed point has been, how much? One group 
of geologists maintains that the sea level was 
depressed about 250 or 300 feet. Opposed to 
this is the thesis that it dropped nearly 3,000 
feet. 
The Mediterranean, which is divided into two 

great basins by a submerged ridge running across 

it from Sicily to Africa, is proposed by Dr. Brad- 
ley as a test basin in which these opposing 
theories may possibly find their decision. 
During the Ice Age, he points out, larger 

amounts of fresh water undoubtedly flowed into 
the Mediterranean from its eastern end, because 

the colder, wetter climate of eastern Europe 
was putting more water into the Danube, Don, 
Volga, and other rivers, and because the Cas- 

pian and even the Baltic were connected with the 
Black Sea. 

This increased flow of fresh water blanketed 
the surface of the Mediterranean, sealing over the 
salt water beneath and profoundly affecting its 
life and the character of the bottom sediments. 
If the sea level dropped only 250 or 300 feet, 
there would be some difference between the bot- 
tom character of the eastern and western basins 
of the sea; but it would not be nearly so great 
as the difference that would be found if the 
ancient level had once been more than 1,000 feet 
lower than it is at present. 

It remains now for a cruise to be made with a 
scientific ship equipped to take the long cores 
of mud and silt out of the bottom that will put 
the two theories to actual test. 

Gun Shoots Gas “Bullets” 

A new type of automatic—firing gas instead of 
bullets—has been invented by J. W. Van Karner, 
New York chemical engineer and firearms spe- 
cialist. 

Firing a clip of three gas cartridges, the gun 
resembles in appearance a regular automatic. It 
is quickly loaded. Its cartridges disable the person 
at whom they are fired for about 30 minutes. 

WANT A GOOD PAY JOB? 
LET ME TRAIN YOU IN 

Yio DRAFTING 
UNTIL YOU GET ONE! 
Take a SHORT-CUT to a Bigger Job, 
Better Pay and a REAL future. Learn 
Drafting! It’s an easy way to get into 
your favorite work—Electricity, Avia- 
tion, Diesel, Air Conditioning, Auto- 
motive, Building, Machinery, Trans- 
portation, etc.—I agree to train you 
until you get a good puy job. 

FROM AN GET MY EFFECTIVE 

’aidhiaa/ PAY RAISING PLAN 
an I have trained thousands of men ages 

LISELI 16 to past 50 in spare time at home to 
1fele) 8.) —_— and Bigger — . Better Pay. 

me train you quickly by same easy, 
FURNISHED a cost Wh be a = —— = expe- 

mee n echoo ucation et so 
All Working Tools Furnished 

You ,get complete Professional Drafts- 
man’s Tools and Drawing Table—sent 
without extra charge at once. Mail 
coupon for Free Book about my 
EFFECTIVE PAY RAISING PLAN. 
Write TODAY! 

rrr i tii 

[ENGINEER DOBE, Div. A-473, Libertyville, Hil. 
your Free Book, “SUCCESSFUL DRAFTSMAN- 

your graduates to good 

LEARN AT 
HOME IN 

SPARE TIME’ 

Send me 
SHIP.” Explain how you 
positions as Draftsmen. 

Kaa B LIS eng 
SEs 296 Takoma Ave., Washi 

BRA DEM....cescesvecccsscccscccses AGE 
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| ELECTRICAL ENGINEERING | 
i} Condensed ONE-YEAR residence course combines |} 
') theory with practice in well-equipped laboratories. — 

High employment record. Suburban campus; mod- [ 
} ern buildings; dormitory. 47th year begins Sept. 

27. CATALOG. Give age. 

ELECTRICAL 

Hho DRAFT SMEN 
NEEDED NOW! 

a at home quickly for positions now in 

big demand. Unlimited future. Training is up \ 
to the minute and endorsed by the industry. 

Write immediately for free booklet. 

WESTWOOD 
86 Village Station, Los Angeles, California 

‘\ 

goo? - 

1S Save You many eae 
Covk / 

$335 worth of 

SALUTES 
with every order 
of $1.00 or more! 

Your dollar buysTWO DOLLARS worthat 
BALTIMORE FIREWORKS G: 
6900 EASTERN AVE: BALTIMORE MARYLAND 

LOWEST PRICESon 
“America’s Best’’ 



South Bend 
9‘° WORKSHOP 

Recibtom Lathes 

WORKSHOP pepe. & A LATHE 
—_ Price as shown with 3) bed $200 F.O.B. Factory 

a er 
—w + ~~ SAD ia 

Three Models 
Prices Start at $85 

$15 Down, $6 Monthly 

To meet the requirements of every type of shop, South 
Bend 9-inch Workshop Back-Geared, Screw-Cutting 
Lathes are now made in three models; with bench or 
floor legs; motor drive or countershaft drive. 

MODEL A has full quick change gear mechanism, making all 
threads and feeds instantly available, also automatic apron with 
friction clutch for operating power cross feeds and power longi- 
tudinal feeds. This is a practical lathe for light manufacturing 
and accurate tool work. 

MODEL B has plain change gear equipment for threads and 
teeds, also automatic apron with friction clutch for operating WORKSHOP MODEL 8 
power cross feeds and power longitudinal feeds. This lathe is won witht 3 bed ; 

recommended for laboratory and instrument work. ‘ Price es sho $150 F.O 

MODEL C which we have been manufacturing for over five 
years has lead screw and half-nut power longitudinal feeds. This 
popular model is the same as Models A and B, except that it does 
not have the gear box and the friction clutch in the apron. 

Send Coupon for this book 
Complete information on Models A, B and C in 3’, 
314’, 4’, and 4)4" bed lengths, Sent Free Postpaid. 

SOUTH BEND LATHE WORKS t 
519 E. Madison St., South Bend, Ind., U.S.A. ’ 

Please Send Catalog No. 43 Free. . 

Chan of Waals. oc cccccccccccccccccccccces 1 

Wem. ccc ccccccccccccccccecccees coccccce O 

Bdge Sig ad MODEL C LATHE 
ows $117 F.O.B. Factory 

South Bend Lathe Works $19 East Madison strest 
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