
SPECIAL PHO TOGRAPHY SECTION • Page 119

W r i t i l  1 1

IIMM
,1JM S JMMSA

JULYJULY 1938
15 CENTS

TU R N IN G  DIESEL 
PISTONS



s a H O w m n a M  o f

T / R F D M F S W F T R O A D S

GIVES YOU TH E  Q UICKEST NON-SKID STOPS YOU’VE EVER SEEN

YOU ALM O ST 
CRASHED RIGHT 
► INTO US _

I SK ID D ED ! «  
COULDN'T STEER 
— OR STOP

“ f e - s a v e r  
Tread s k i d  
p r o t e c t i o n

G O L D E N  p l y  

B LO W -O U T
p r o t e c t i o n

IN EVERY wet road emergency 
you need a tire that will turn 

the road under your car into a 
dry track. And now, thanks to 
the new Goodrich Safety Silver- 
town with Life-Saver Tread, you 
can have a road-drying tire that 
works like a whole battery of 
windshield wipers...sweeps away 
the water right and left. . .  gives 
you the safest, quickest stops 
on wet roads you’ve ever seen!

Remember, this new skid- 
protected Silvertown also gives 
you the famous blow-out pro­
tection of the Goodrich Golden 
Ply. Thus the lives of yourself 
and your family are protected 
against both skids and blow­
outs.

Your G oodrich dealer or 
G oodrich  Silvertown store 
wants to give you a free demon­
stration of this new kind of tire 
in action. So why not go in and 
get first-hand the thrilling ex­
perience o f a SILVERTOW N 
STOP? And, for safety’s sake, 
make your next tires Goodrich 
Safety Silvertowns.

from America's 
Largest 

Independent 
Testing Laboratory

BOTH regular, and also the premium- 
priced tires o f America’ s six 

largest tire manufacturers were sub­
mitted to a series of exhaustive road 
tests by us, with the following result: 

"NON-SKID—The new Goodrich 
Silvertown with the Life-Saver Tread 
gave greater skid resist­
ance than any other tire 
tested, including those tires 
listed at from 40% to 70% 
higher in price.”  ,<

PITTSBURGH TESTING LABORATORY

^ G o o d r i c h

L ife -s a v e r  
tread dries 
road like a bat­
tery of wind­
shield wipers. 
Sweeps the 
water right 
and 1 e ft — 
forces it out 
through the 
deep drainage 
grooves.

Silvertown
SK ID  PROTECTION  OF L IFE -SAV ER  TREAD + & +  GOLDEN PLY BLOW OUT PROTECTION
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Name..............................................................................Age..
C ity ............ i..........................................
If you reside in Canada,  send

.Address..

..............................State.............................Present Position.......................................................... .
this coupon to the International Correspondence Schools Canadian. Limited, Montreal, Canada

MEANS

ir
B O X  2 3 2 1 -Q , S C R A N T O N ,  P E N N A .

W ithout cost or obligation, please send me a copy of your booklet, “ W ho Wins and 
Why,” and full particulars about the subject before which I have marked X :

I t  takes brain, to

earn money— trained brainl 

The man without training is 

usually the man without 

cash. You can train your 

brainl Thousands of men 

have done it through spare­

time study of I. C. S. Courses. 

Be a cash man—be a trained 

man—mail this coupon!
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i s  t h e  t i m e !

Business is Searching

• • e e • • for YO U , if . . .  .
RIG H T  now, in many lines, there is a search 

. for really good men— managers, leaders—  
men who can take charge of departments, busi­

nesses, branch offices, and get things humming.
As always, there are not enough ordinary 

jobs to go ’round— but rarely before, in the 
history of American business, has there been 
so much room at the top! New jobs are being 
created by the business pick-up in almost all 
lines— jobs that pay splendidly and that open 
the way to lifetime success.

Ordinarily, there would be plenty of men to 
fill these jobs— men in junior positions who 
had been studying in spare time. But most men 
have been letting their training slide during 
these dark years o f depression. . .  “ W hat’s the 
use?”— You have heard them say. Perhaps 
there has been some excuse for sticking to any 
old kind of a job one could get the past few 
years— but the door is wide open for the man 
with ambition and ability NO W!

And don’t let anyone tell you that “ Oppor­
tunity Only Knocks Once” — that’s one of the 
most untruthful sayings ever circulated. Op­

portunities flourish for every American every 
day of his life.

Far more to the point is to be ready— to be 
prepared— to make yourself interesting to the 
big-time employer— and LaSalle offers you a 
short-cut method of qualifying for opportunity 
jobs in accounting, law, traffic, executive man­
agement, and kindred occupations.

LaSalle Extension is 30 years old— averages
40,000 enrollments a year— 60 American firms 
each employ 500 or more LaSalle-trained men 
— surveys show that LaSalle students attain 
4 0 %  average salary increase after graduation 
— 10%  of all C . P . A .’s in the U . S . A . are 
LaSalle-alumni.

W hy not find out what LaSalle has done and 
is doing for men in your position? Send and get 
the facts; see what LaSalle can do for you, 
personally!

There’s no question about it— business is 
picking up— jobs are looking for men— the time 
has come for you to qualify for prosperity. 
Mail this coupon today!

T a s a l l F S
I am in earnest about my success and I would like to have your special 
booklet—-without any cost or obligation to me'—about my opportunities 
and your success training in the business field I have checked.

□  Business M an agem en t
□  H igher A ccou n ta n cy
□  T raffic M an agem en t
□  M odern  Salesm an sh ip
□  C om m ercia l Law
□  Law : D egree o f  LL. B.
□  Expert B ook keeping
□  C. P . A ._C oach ing

□  In d u stria l M an agem en t
□  M od ern  F orem an sh ip
□  B usiness C orresp on d en ce
□  B usiness E nglish 
O  E ffective Speaking
□  O ffice M an agem en t
□  S ten otyp y

Name. Age.

Position____ _____________________________Address____________________________________________________ ■

L A S A L L E  E X T E N S I O N !
When Atiszcering Advertisements Please Mention July Meckani.v Illustrated 5



Since the “ Horseless 
Buggy”  Days, We Have 

Helped Inventors
PE R H A P S you have already 

heard about our firm, because 
one client tells another— and we 
have served men in every state 
in the Union, and in nearly every 
foreign country. W e have been 
working with inventors since 
1898. If you have a good inven­
tion— or an idea for one— and 
don’t know what Victor J. Evans 
& Co. can do for you, N O W  is 
the time to find out.

How We Can 
Help You

Both the Patent Office and the 
U. S. Supreme Court have made it 
clear that the inventor needs the 
assistance of a competent patent 
lawyer when it comes to protecting 
an invention. It is one thing to think 
up a good invention— it is another to 
get effective patent protection on it.

For more than a third of a century 
— it has been our business to give 
sound advice and counsel to _ in­
ventors. Our free books (described 
on the opposite page) tell what steps 
to take first, how to protect your­
self, how the law protects you, what 
you must do, when to offer your in­
vention for sale, how others have 
succeeded, and much more. You need 
this information.

Simple Inventions May 
Have Excellent Com-

Tj'REQUENTLY inventors confuse 
"  the size or the complication of a 
device with the question of commer­
cial value and patentability. These 
two factors, of course, have no re­
lation to each other. Most o£_ our 
present-day complicated m ach in es 
represent a process of evolution, a 
series of inventions. On the other 
hand, every so often some inventor 
comes along with a very simple 
“ gadget" which possesses the ele­
ments of broad utility and is patent- 
able. Some of the most profitable in­
ventions have been of this latter 
class. Shown above are a few such 
examples. Whether a device is simple 
or complex, if it represents a forward 
step to save manufacturing costs, to 
save labor, or to add enjoyment to 
human life, it may prove patentable 
and profitable. This subject is more 
fully discussed in the booklet en­
titled “ Patent Protection" shown on 
the opposite page.

What
Will Be Next?

VEJR since George Washington 
'' signed the first patent, America 

has led the world in inventions. It 
may be said that not a year has gone 
by without some important inventions 
being patented and commercialized. 
David Sarnoff, president of the Radio 
Corporation of America, sees a big 
future ahead for science and inven­
tion. Just as sure as the sunrise, 1938 
will see new inventions come out— 
new wealth made from patents. Your 
idea may be one of them. You never 
can tell. For this reason you should 
send for our books today and get the 
facts about patents and inventions.

TY AVID SARNOFF, once a poor lad 
and now the famous President of 

the Radio Corporation of America, in 
an article in Liberty Magazine states: 
“ Civilization means elimination of un­
necessary labor. The sewing machine 
and the vacuum cleaner save millions 
of women from backbreaking toil. The 
tractor makes the farmer’s life bear­
able. The automobile lends wings to 
tis all. The airplane is our magic 
carpet. It would be madness to slow 
up invention because our trouble is 
not that mechanical science moves too 
speedily, but _ that the governmental 
and social sciences move too slowly 
. . .  In a world reorganized to vibrate 

within certain wave bands, human 
intelligence will be able to dis­

tribute equitably nature’ s boun­
ties from above and below, 

and make princes of 
paupers."

6 Accept No Substitutes f  Always Insist an the Advertised Brand!



The U. S.
has liberal pat­
ent laws, and 
much of . our 
national wealth 
is based on pat­
ents. In fact, 
a Japanese com­
mission decided 
that American  
progress w as  
mainly due to our 
patent laws. These 
laws are madi 
protect you. 
out about them now. 
This is for 

own good.

books tell you
Get the answers to your questions: 

How can I protect my invention? 
When can [ show my invention to 
manufacturers? When can I offer 
it for sale? How should I go about 
selling it? Can I get protection with­
out a patent? What are my em­
ployer’s rights? These and other im­
portant questions are fully answered.

Coupon Today
, Delays are dangerous. If you have a good 
invention you should get protection for it just as 

soon as possible. Don’t 
turn this page until you 
have clipped and mailed 
this coupon— you will hear 
from us by return mail.

\ tvM!lyp?'
\  m a ,N OFFICE, 30-H .V,CTO

115 Mechanical Principles 1 ..... K||
Shown 1

Request the book “ Patent Protection”  (sent free %  send an°^vfntvion' ...................
to inventors). Not only does it tell you what to do |  and ^^ftices^listed aVl0'  >>T......................
for protection, and how to do it— it also shows you — br»nC ...........................  .................
115 different mechanical movements that you may V  t ___
use in developing your own inventions. Inventors ■  ^ ................' ....................
tell us they have found these useful. — Street *'0, ’ ...........................

™  ^  ™  ^  ■■ ■ ■  ^  *  m  clw ot

These FREE
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I N V E N T O R S
PATENT YOUR IDEAS.
SEND FOR FREE B O O K  mm  '■ »

HOW T© OBTAIN A PATENT ,

HOW 
I -K g *1£"IA I
/PATENT

SSSk&LiWritten by a Former Member of the Exam in- . 
ing Corps (1922-24) of the U. S. Patent Office. f 
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 I 
you should have. It tells you fully how to obtain a patent t 
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 l 
Service: Your case will be personally handled only by a 1
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 tor FREE PATENT BOOK and RECORD OF INVENTION Form

C A R L  M I L L E R
R E G I S T E R E D  P A T E N T  A T T O R N E Y
f o r m e r  Me m b e r  e x a m in in g  c o r p s  u . s . p a t e n t  o f f ice
Woolworth Bldg., 35th Floor, Dept. 78B, New York City 
MILLER BUILDING, Dept. 78B, W ASHINGTON, D . C. 
PleaGe send me your Free Book, "How to Obtain a Patent.'* and 
you r "Record of Invention" form.

NAME

ADDRESS

BE SUCCESSFUL
DIARY OF INVENTION. When you have little money do you know 
how to protect your invention? This diary is a pocket Size book for 
keeping a diary record to protect your priority rights. Price 25c. 
INVENTION 8l FINANCE MAGAZINE is written for intelligent 
Inventors who are willing to earnestly work for success. Two year 
subscription $1.00 entered upon promise to pay on receipt of first copy. 
PLACE YOUR ORDER by checking item you desire. Then cut out 
and mail this advertisement.

□  Send subscription □  Send Diary

INVENTION & FINANCE MAGAZINE
80-H W all Street, New Y ork , N. Y .

PATENTS My Personal service 
assures strictest con­
fidence on all your

PERSONAL SERV ICE  “  mother £ £
ing, or sketch and description cf your invention, and $5.00. 
I  will make a search and report promptly as to its patent­
ability and send you 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, Washmgtoa, D. C.

GOVERNS SPEED
ating all types of machinery, nnd do more work for less money. Simply remove the engine from a used automobile or truck, set it up where you like, attach a PIERCE UNI­
VERSAL GOVERNOR, start the engine and you have con­stantly controlled power for the operation of electric light- Ing plants, arc welders, refrigerating units, air compressors, 
feed grinders, hoists, saw mills and innumerable other ap- plications.

The load may change but the PIERCE UNIVERSAL GOVERNOR will maintain 
a  uniform engine speed. For close regulation of speed and dependable per- formance PIERCE GOVERNORS are 
never equalled. Installation is simple.Either V or flat belts can be used. Com- 
plete Governor outfits are also available 
for nearly all makes and models of in- dustrial engines.

Write for illustrated literature and prices.
THE PIERCE GOVERNOR COMPANY

1 5 2 2  O hio A ven u e, A n d erson , Indiana

PIERCE GOVERNOR
T H E  B R A I N S  O F  A N  TT C A S  E N G I N E ;

s* v i l
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As nearly all manufacturing and building 
starts on the drafting table, the draftsman 
is one of the first to be hired, last to  be laid 
off. His blueprints, his specifications, give 
the final word in what the workmen are to  do.
Good Pay
The draftsman has been called the Junior 
Engineer, which accurately describes his 
work, position and pay. He combines knowl­
edge of principles, mechanism and construc­
tion details with ability to draw plans and 
indicate methods. Usually his salary is con­
siderably above the wages o f the mechanic 
and, of course, less than that of the engineer.
Chance for Promotion
Helping design new buildings, machines or 
construction methods, the draftsman, knows 
what Ills firm is planning or considering. It 
may be the superintendent—engineer— even 
the prospective buyer with whom he con­
sults. Those contacts, plus his experience, 
place him in an excellent position for promo­
tion 'when next there is a good opening.
Young at 40
Athletes, farmers, factory and shop workers 
—-all who rely on muscle often are old at 40. 
Office workers —  executives, teachers, profes­
sional men, draftsmen— just approach their 
prime at 40 to 50. Training increases your 
value AT ONCE and continues to help boost 
your earning power as you mature.

Don’t Be Just Average
W hat happens to  the average man? N ot having thorough 
training for a worth-while job, he goes along year after year, wish­
ing he had a good job, but wishing was never a substitute for 
training. S40 a week is about his top, usually never that high. 
Grows old on the job, starts down at 40, finds himself slipping 
in speed and salary.
Security for Yourself and Family
Even if you  are now on ly 18, 25 or 30, you  should look ahead 
— begin training TO D A Y  for the job  5Tou want at 50. Training 
helps you to be independent—self-supporting. It helps you to 
enjoy associations denied to  untrained men. Training helps you 
to offer your family advantages far in excess of what you could 
give them as an untrained man. Investigate NOW.
American School, Dept. D D B  28, Drexel at 58th, Chicago

Auto'GHde
r ; |

TH E  C U SH M A N  MOTOR

Keen fun for the whole family—at 
amazingly low cost! Picnics, trips—100 miles for 50c! Groat delivery rig, too— cuts costs, increases delivery volume. Gives you most downright ruggedness and carefree service for lowest cost— powerful 11/2 or 2 H.I*. engine, strong frame, 2-speed transmission, clutch, brake, balloon tires. Trunk has re­movable cover, lock. Sldc-Kar and 

3rd wheel on or off quickly. Other models.W B I T F for Photos, complete de- i f  n  1 1 L. tails and the very Low 
Price. Send postcard or letter today, 

WORKS, Dept. W-7, Lincoln, Nebr.

Start p POTATO c h ip
BUSINESS C h

'
n-

IN YOUR KITCHEN a n d  
MAKE MONEY!

BUY potatoes for 2p a lb. Make sen­sational new “ Greasoless" Potato Chips and sell for 35C a lb. Ideal business for men or women In spare or j full time. Small investment buys com- 5lete equipment. No experience needed. I 
[ show you how to get stores to sell all I V mplete equipment. No experience needed.
I  sh o w  you h o w  to  g e t  sto re s  to se ll  a l lyou make; tell you now to make profit first uay. n »  tmummtiuu, tures, prices and terms sent free. Send a postal card for Free Facts

T f u e v i  VALUABLE! 
BOOKLETS ON W EL0ING.\

CHECK YOURS AND MAIL \  
THE COUPON TOOAY. \

V_ l/ W  to BuiltJ-YourOwn >
D  A W Profits in Arc WelJinq 
L J A W  Arc Weifiny Catalog

E lectn

lame

New low prices make this profitable welding service available 
to everyone. Opens doors to big pay jobs that carry real 
profit. Hobart Welders are easier to operate, faster, guaran­
teed to bring you quullty welding business . . . extra profits 
will pay for welder without expense to you.
NO INVESTMENT TERMS— PROFITS PAY FOR IT  
Extra earnings and savings possible with Hobart Welders make 
it easy to own without expense. You can even rent a new Hobart 
and later purchase it without loss. Coupon brings details.

30 DAYS TRIAL
AT HOBARTS RISK

AND EASY 
PAYS FOR ITSELF' 

TERMS ...

HOBART BROS., BOX SM-78, TROY, OHIO
Gentlemen: Send me information on ( ) Build Your Own Weld­
er ( ) Electric Drive Welder ( ) 30 Days Trial, Easy Terms 
( ) Rental Plan. Also send me free books I've checked.
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C O N T E N T S  Continued from page 8

on approval. Just mail the coupon and we’ ll send you 
set of these remarkable auto books, just oft the 
press. Whether you are a mechanic or helper, ex­

pert or apprentice, auto owner or driver, IF 
you're Interested in knowing all about 
automobile mechanics, take advantage of 
this FRliE OFFER!

G ET A BETTER JOB
A better job— in the gigantic auto In­
dustry, BIGGER PAY— a chance to go into 
business for yourself and get a share of 
the huge profits, are waiting for any man 
who even half tries to improve himself. 
Learn auto engineering with these wonder 
hooks a new way— without studying or 
memorizing. Simply use the JIFFY IN ­
DEX to look up the answer lo any auto 
problem. Built by eleven of America's 
greatest automobile engineers, anti written 
in simple language so you can understand 
It. Very newest cars, all covered.

C A N  Y O U  F I X  I T ?
These wonder books tell step by step HOW to 
take out "play”  in dif­ferential — to k i l l  the shimmy in steering—to set TIMING—how to put 
your finger instantly on 
engine trouble and then the quick expert way to 
FIX it. Newest im­provements fully cov­ered. Equal to n complete 
trade course at less than a fourth the cost.

6  BIG VOLUMES 
Brand N ew  E dition  

2500 pages, 2000 Illus­trations, .wiring dla-
Sramn, etc., including tarlne Engines. A via ­

t io n  M otors, D iese l en - 
oineg, etc. De Luxe edi­tion, gold-stamped flex-ll>le binding.________________
AM ERICAN  TECH N ICAL SOCIETY
Drcxel Avc. & 58th St., Dept. AH 320, Chicago, Til.I would like to see the new 0*volume edition of your AUTO BOOKS. I will pay the few cents delivery charges only, but If I 
choose to, I may return them express collect. If after 10 days use I prefer to keep them, I will send you $2  and pay the balance at the rale of only S3 a monlh, until $24.80 Js paid. Please include free consulting membership as per your offer above.Name ___________________________________________ ____________________Address ___________ _______ _____________________________ ___________
C i t y ---------------------------------------------------------------------- S ta te _____ ________Attach letter stating age. occupation and nnmo and address of em- ployer and that of at least one business man as reference.___________

Books also Include valuable articles on 
Scrvica Shop Management.____________

E a r n  S p a r e -T im e  M o n e y
THIS NSW Pl[AS ANT WAY/

Learn how you can build up a profitable 
spare or full-time business in your own 
home. This new book “ IIow to Hake 
Money in Woodworking" is crammed 
with practical tested ideas, plans, and 
suggestions. Tells you exactly what lo 
make, how to make it and how to sell it. 
Describes plans that have worked for 
others. Woodworking, the new way is 
light, pleasant, and profitable. Send 
only 10c and complete book will be 
mailed postpaid. Satisfaction guaran­
teed or mone^ refunded. Write to 
Dopt. M738.

U  r  A  6 0 0  E'  VIENNA AVE
V €  1T Q  ITITC) V»Q« nin.wAUKt6. wis.

Assemble This K I-Y A K  at Home
F o r  V A C A T I O N

OR
PROFIT

Weighs 
o n ly  2 0  lb s .

C a r r y  I t  O n  B ik e  o r  B y  H a n d
sllv this 5 VS year old young-

stei- carries*hishave' w ffh  '“o n e - A N D - y o u  S H '« « «n b le  it YOUR­
SELF at home in a few hours fiom out num 
bered. cut-to-ilt Construction 

* ! Kit-and SAVE HALF the fac-fet—' tory-built cost, or sell it for big profitt Tell D AD  about this educational money-making 
project! Sold direct from factory at factory prices.Rush 10c NOW for Circulars showing 57 beautiful photos of Mead Ki-Yaks—sailing, paddling, and with motor—T.ow i n t r o d u c t o r y  Facto ry-to-You Prices. $6 Gift Paddle Offer. HURRY!
MEAD GLID ERS, 1 5  5 . M arket, D ept, IY1-7B, C h icag o .

$ 6  PADDLE

GIVEN
with your CK-KI-
Yak-t/ you hurry

NEW MECHANICAL DEVICES
Builds Automatic Lard Ladling Device -  -  40 
Typewriter Attachment Draws Ruled Lines -  40 
Window Unit Filters, Recirculates Air -  -  41
“Leaping Lena” Device Tamps Dirt Piles -  41 
Italian Mechanic Builds Microscopic 

Electric Motor -  - -  - -  - -  - - 6 0  
Device Shows Color Tones - - - - - -  60
Duplicates Large Power System -  -  -  -  63 
New Device Permits Patient To Administer 

Anesthetic _ _ _ _ _ _ _ _ _ _  63
Underground Pipes Cut By New Device -  64 
Hand Iron Creates Steam, Eases Work -  -  64 
Bacon Griddle Has Triangular Shape -  -  65
Stellarscope Helps To Identify Stars -  -  -  65 
Barrel Truck Speeds Work - - - - - -  74
Lab Machine Slices Rocks - - - - - -  75
Fountain-Type Brush Devised -  -  -  -  77
Device Figures Concrete Bulk - - - - -  82
Builds Speedy Power Bike - - - - - -  84
Device Projects Book Pages On Screen -  -  85

RADIO AND ELECTRICITY
K Y W  Moves Into $600,000 Home -  -  -  -  45
Radio Device Warns of Train’s Approach -  68 
Radio Set Features Automatic Tuning -  -  68 
“Radio Nurse” Watches Child - - - - -  73 
Portable Unit Gauges Intensity of Sound -  83 
The MI Portable Transceiver - - - - -  115 
Paper Clip Holds Convenient Portable

Light - .............................................. -  -  -  -  118
How To Use Two Transformers A t The 

Same Time -  - -  - -  - -  - -  -  118

DEPARTMENTS
Chips From the Editor’s Workbench -  -  -  14 
Nic Sprank’s Oddities -  - -  - -  - - 3 4  
Crafts And Hobbies -  - -  - -  - -  - 8 7  
Photography Section - - - - - - -  119

MISCELLANEOUS
Plans River Voyage In Home-Built Craft -  49 
Rubber Block Serves As Clothing Brush -  41 
Clamps Protect Dental Patient - - - - -  45 
Fail With Nipple Feeds Calves, Replacing 

Mother -  - -  - -  - -  - -  - - 5 1
Kit-Form  Kayaks Developed - - - - -  69 
Carves Novel Objects From Lumps of Coal -  61
Inner Tube Rafts Are New Beach 

Attraction -  - -  - -  - -  - -  -  -61 
Boat Models Show Design Progress -  -  -  64 
Tank Unit Creates Odd Shelf - - - - -  69 
Map Tape Locates H ard-To-Find Streets -  -  74
Muzzle Safeguards Chickens - - - - -  75
Layman Invents Zipper-Type Cast for 

Fractures -  - -  - -  - -  - -  -  77 
Chair Aids Window Cleaner - - - - -  82 
Gloves Made Of Wire Mesh - - - - -  84 
Model Railroad Used For Movie Set -  -  85 
Fireproof “Tiles” Sold In Sheet-Panel 

Form -  - -  - -  - -  - -  - -  - 8 5

10 Accept No Substitutes! Always Insist on the Advertised Brand!



VACATION A I N  THE OPEN
< $ h d im
J U N I O R  S C O U T

3 OTHER 
NEW 1938 MODELS
DE L U X E  4 -th e  only
A m e r ic a n -m a d e  4 - c y l i n ­
d e r  m o to r c y c le .
C H IE F  7 4 — a peerless 
" t o p  s p e e d "  p e r fo rm e r .
S P O R T  S C O U T - a
•winner all around.

f& E S S S K  i1 F R E E !  (
Get this HIDER'S

1 M i s s i s ! HELMET and Ji  
! I NDI AN PIN A -

M A I L  C O U P O N  T O D A Y !

©et out in the open this summer! Explore 
highways and byways! All outdoors is 
yours— tor fun, excitement, adventure—  
when you ride a twin-cylinder Indian 
Junior Scout— the biggest "buy" in all 
motorcycledom.

^  EASY TO OWN AN INDIAN
The new 1938 Indians are as easy to buy 
as they are to handle, and you can't beat 
'em for economy and smooth, dependable 
operation. Ask your Indian dealer to 
demonstrate an Indian— explain Indian's 
easy pay-as-you-ride plan.

INDIAN MOTOCYCLE CO., Springfield, Mass.
Please send me at once, without obligation, your illustrated 

Polder showing the new 1938 Indian Motoeycles. and CERTIFI­
CATE o f  VALUE entitling me to FREE RIDER’S HELMED 
and INDIAN PIN, aa illustrated, when I place iny order.

Name;........... — ....................

Address-.............. .................. - .....*...........................  —•
Please be Bure to cheek your age group: M I7 8

Ol6>19 years □  20-30 years □  31 years and up □  under 16 year*

r=MI BLUEPRINTS make the job easier
Simply say, "Please send me the M l 
Blueprint Booklet," and write your 
name and address clearly,

FAWCETT PUBLICATIONS,Inc.
FAWCETT BUILDING 

GREENWICH, CONN.

Large blueprints of many of the construction projects 
described in M ECHANIX ILLUSTRATED are avail­
able at low prices. Because they greatly simplify 
work in the shop they are popular with Ml readers 
the world over. A  booklet describing all of these 
plans in detail is free for the asking; write today for 
your copy.

How to remodel and improve guns in your own

THE AHATEUR 
GUNCRAFTSMAN
BY JAMES V . HOWE
Illus., $4.00. (By mail, $4.18) 

At bookstores, or from 
FUNK & WAGNALLS CO. 

it. 1876, 354Fourth Ave. 
N ew  Y ork , N .Y .

An invaluable book for beginners. It tells 
step by step how to temper, anneal, and blue 
metals) how to form, decorate, and condi­
tion parts; how to install new sights, stocks, 
actions, guards for rifle, shot gun, and pis­
tol. 301 pages, complete with directory of 
dealers in gunsmithing supplies.

home
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7 ARE Y O U  n 
ONE OF THESE

WHAT OUR PATENT 
SERVICE DOES
The first important step in securing 
a patent is to obtain the services o f 
a Registered Patent Attorney. The 
U . S. Patent Office advises that you 
secure the aid o f  a Registered 
Patent Attorney to prepare your 
application and counsel you.
W e  have secured patents for in­
ventors located in every state in 
the Union. Our organization is a 
large and efficient one. Our prac­
tice is confined entirely to Patents, 
Trade-M arks, and Copyrights. 
W e have had years o f experience 
in Patent Matters. W hen you 
place your invention in our hands, 
we are in position to proceed at 
once to secure protection for you. 
D on ’ t worry about finances. Our 
fees are very reasonable— we can 
arrange convenient terms o f pay­
ment. It is our custom to permit 
clients to pay for our services in 
installments as the application pro­
gresses in our office.

1  IF YOU ARE THINKING 
OF INVENTION AS A CAREER
There are many people 
today who are making a 
good living from inven­
tions. I f you have inven­
tive originality and the 
ability to r e c o g n i z e  
human needs, you should 
go far in the commercial 
world. I f  you are con­
sidering Invention as a 
c a r e e r ,  write for our 
FREE B O O K  at once.

2  IF  Y O U  H A V E  A 
MECHANICAL INVENTION
There is p r o b a b l y  a 
bigger demand for me­
chanical inventions today 
than any other type. If 
your invention is of a me­
chanical nature, the first 
step is to have a search 
made at the U. S. Patent 
Office to ascertain that no 
one has gotten ahead of you. 
You will find this FIRST 
STEP fully covered in our 
F R E E  B O O K ,  “ Patent 
Guide for the Inventor.'’

THE ANSWER TO YOUR QUESTION 
“ HAVE I A SALABLE INVENTION?”
Some of the most successful commercial inventors 
— men who amassed large fortunes— reaped their 
rewards on simple everyday creations; the kind of 
things that make thousands ask themselves the ques­
tion: “why didn't I think of that myself?” Tf you 
can beat the other fellow to the little gadgets always 
cropping up that make life more comfortable, easier, 
or exciting, you may succeed as a successful inventor. Are you 
convinced that you have “something?” Then don't flounder 
around trying to make up your mind to start; ascertain right 
now if you have hit upon an original idea by having us institute 
a Search of the U. S. Patent office Records to determine if 
your invention has been anticipated.

IM P O R T A N C E  O F  A C T IO N
The greatest curse of the average inventor is delay in making 
practical use of his invention. The day-dreaming inventor may 
have wonderful ideas but unless he gets a Patent on his inven­
tion he is likely to remain a dreamer all his life.
Your invention of a practical article or an improvement upon 
an old one should be patented NOW. Frequently many of the 
thousands of applications filed in the U. S. Patent Office each 
year arc for the same or almost the same invention. In such 
case, the burden of proof rests with the last applicant to file. 
Sometimes a delay of even a few days in filing the application 
means the total loss of the patent. LOSE NO TIME.

CLARENCE A.OBRIEN&HYMAN BERMAN
317-E ADAMS BUILDING

Registered Patent Attorneys before U. S. Patent Office
WASHINGTON, D. C.



CLARENCE A. O'BRIEN
& HYMAN SERMAN

317-E Adams Building 
WASHINGTON, D. C.

R EG ISTER ED  PATENT ATTORNEYS
Before U. S, Patent Office

Please send me at once, your Big FR EE 48-Page Book, “ Patent 
Guide for the Inventor”  and your Specially Prepared “ Record of 
Invention”  form. This request does not obligate me.

N AM E ...............................................................................................................

AD D RESS .......................................................................................................

FREE RECORD OF INVENTION FORM

This FREE Record of 
Invention Form enables 
you to make in con­
venient form a sketch 
of your invention and 
have it witnessed in a 
manner of value to 
you should the occa­
sion f o r  evidence 
arise. M AIL THE 
C O U P O N  TO ­
DAY and obtain our FREE 
BOOK and Rec­
ord of Invention 
Form.

3  IF  Y O U  H A V E  A 
NOVELTY I N V E N T I O N
Go through the 10c stores 
and see the millions of ar­
ticles offered for sale. 
The majority o f these 
simple gadgets are pat­
ented, manufactured in 
big quantities at a sub­
stantial profit. I f you 
have a novelty invention, 
get information on direct 
steps necessary to obtain 
Patent. Send for our 
FREE BOOK.

^ l u o FREE BOOK
There are certain definite 
facts the inventor must 
know to Patent and market his invention. Our FREE 
B O O K  gives complete information: How Patent Ap­
plication is made, what kind of drawings and sketches 
are necessary, what papers must be filled out, the 
value of action in applying for patent, how the patent 
laws protect you, why it is necessary to secure patent to 
protect your inventions, etc. Don’t be discouraged or 
disheartened about the future until you get our FREE 
BOOK and learn how other inventors succeeded de­
spite lack of funds, remoteness from market, lack of 
mechanical skill, education, and other handicaps.
Send coupon for this FREE BOOK today!

4r IF YOU HAVE A GENERAL 
UTILITY INVENTION

H ave you an invention 
that m a k e s  home life  
easier and m ore attractive 
or serves a general pur­
pose o f  utility ? Som e o f  
the simplest inventions 
have found a quick m ar­
ket and earned immediate 
incomes for  the inventor. 
Learn all about the possibili­
ties of General Utility inven­
tions. Write today for our
FREE BOOK.

OUR OFFICES IN 
THE HEART OF 
TH E NATIO N ’S 
CAPITAL
Located In Washington, 
D. C., within a few blocks 
of the U. S. patent Office, 
we are able to give you 
immediate advice and ac­
curate, authentic informa­
tion on all matters con­
cerning Patents 
and Trade-Marks, 
particularly if It
is necessary to 
examine the 
records in 
V. S. Pat­
ent Office.

T E L L S  H O W



C h i f t s p t f M
Z d i i & i ' s  U J o v k & e n d i

Built to M I plans by A . L. Chase and powered by a converted 
auto engine, this 25-foot cabin cruiser travels 14 m. p. h.

C O M E  fellows claim that a converted automo- 
k"7 bile engine won’t work out well as a power 
plant for fairly large home-built boats, but A . L. 
Chase, of Coconut Grove, Florida, who built the 
25-foot version of the MI Boat-GANNET—  
shown above, sent in a letter that knocks holes in 
that theory.

Chase built his cabin cruiser one foot longer 
than called for in the MI plans to allow use of an 
inboard rudder and reports that the craft clocks 
off at 14 rn.p.h., powered by a converted Model 
A  Ford engine, which is good speed on the water 
in anybody's language. For his interesting letter 
and photo I awarded Chase a $5 prize and I think 
every MI boat fan will agree that his trim-look­
ing cruiser is a “knockout.”

In the September, 1937 issue, we ran plans for
building a bat­
tle axe lamp and 
James M. Conkey, 
of R o ch ester, 
N. Y ., p r o v e d  
himself to be a 
g o o d  business 
man as well as a 
c r a f t s m a n  by 
sending in a let­
ter and photo of 
the lamp he built 
from those plans. 
I know Conkey 
is a good crafts­

14

man because of the fine appearance of the lamp 
and his business acumen rates high since he says 
the lamp only cost him $1.70 to build and he sent 
the photo in feeling that it would score a $3 
award, which it did, giving him a substantial 
profit on the project. That’s what I call being 
a darn good business man!

Another M I photo fan who built the enlarger 
described in our March issue is John Wilhelm, of 
Youngstown, Ohio. John sent in the photo shown 
below, nicking the MI bank account for a $3 
award. He says MI proved to be a “life saver” 
to him, inasmuch as he couldn’t afford to buy a 
commercially-made enlarger, butwas able to build 
one from our plans at a cost of only $3.81. Inci­
dentally, the home-built enlarger was used to 
enlarge the photo shown below from a 35 mm. 
negative.

•f* ̂  $

Thanks for the many kind words on the new 
name and make-up of MI, fellows. I am cer­
tainly pleased to learn that you like the old mag 
in her new dress. W e will do our best to “keep 

[Continued on page 16]

Proving the practicability of his home-built enlarger, John 
W ilhelm  sent this photo which was enlarged from 33m m  size.

Realistic in its appearance, this bat­
tle axe lamp was built by James 
M . Conkey at a cost of £1.70.



A E L S  N E W  19 3 8  A U T O  GUIDE

ANSWERS YOUR 
QUESTIONS!
Practical Information in 
Handy Form,1540 Pages 
— 1540 Illustrations.

K N O W
Y O U R
C A R !
AUTO REPAIRS & SERVICE HELPS
A ll the Parts o f an A utom obile—Au­
to motive Physics—T h e Gas Engine — 
I-Iow a Gas Engine W orks—Gas E n­
gine Principles— M ulti-Cylinder En­
g in es—H orse  P o w e r—A u tom ob ile  
Engines—Engines: Stationary Parts 
—EngLnes: M oving Parts—Pistons— 
Piston R ings—C onnecting R od s — 
C ra n k  S h a fts—T h e  V a lv e s —T h e  
Valve G ear—Cams and Cam A ction— 
Valve Tim ing—Cooling Systems— 
Gasoline—Fuel Feed Systems—The 
M ix tu re—C arburetors—A u tom atic 
C h oke—Super-Chargers—Transmis­
s ion s—S yn ch ro -M esh —C lu tch es— 
Universals and Propeller Shafts—The 
Differential— Rear Axles—The Run­
ning G ear— B rakes—W heel A lign ­
m e n t-K n e e  Action— Steering Gear 
— Tires— Lubricants and Lubrication 
— Autom otive E lectricity—Ignition 
Systems—M agneto Ignition —Spark 
Plugs—Ignition C oils—Distributors 
— Automatic Spark Control—Igni- 
tionTim ing—Generators—Starters— 
G en era tor  and S tarter  T e s t i n g -  
Lighting System s—Storage Batteries 
—Battery Charging—Battery Test­
ing Troubles.
AUTOMOTIVE DIESEL ENGINES 

Including Questions and Answers
The contents Is progressively ar­
ranged; thus making it  a  text book 
and a reference book, to which you 
will refer again and again.
INSIDE VIEWS OF ALt AUTOMOBILE 

PARTS FULLY ILLUSTRATED.
GOOD NEWS—JUST OUT

A U D E L 'S  N E W  A U T O M O B IL E  
G U ID E  is N E W  from cover to  cover. 
Explaining the T h eory , Construction 
and Servicing of modern m otor cars, 
trucks and buses; and the application 
o f  auto type Diesel Engines*
W ritten by  an engineering authority 
and presented with forcefuldirectnesa 
in plain language and simple terms, 
generously Illustrated. I t  is an up-to- 
date authoritative book o l  in stru o 
tlons giving a new vision o f  the auto­
motive field. Covers the entire subject 
in every detail. D oes not d e a lln id le  
theories, but gives definite directions 
telling exactly what to  do and how to  
d o lt .  I t  is packed full with important 
information, indispensable to  auto 
mechanics, service men and owners.

TO GET THIS ASSISTANCE FOR 
YOURSELF SIMPLY FILL IN AND 

MAIL COUPON TODAY

FOUR DOLLARS COMPLETE 
1 5 4 0  P A G E S  ■! 

m m  1540 ILLUSTRATIONS!
FLEXIBL E BOUND HANDY SIZE*

A U D E U  P U B L I S H E R S *  4 9  W e s t  8 3 r d  S t r e e t ,

ASK TO 
SEE

_ IT! y'o
M e w  V o r H  C i t y

MIL
. . .  &  COUPON 

TODAY!
Please send mo postpaid 

.  r  AUDELS NEW AUTOMOBILE
GUIDE t$4) for fnee examination. 

jL V  If I decide to keep it, 1 will send you 
$1 within 7 days; then remit $1 monthly 

* 9  until purchase price of $4 Is paid. .Other- 
^ ** -wise, 1 will return It to you promptly.

r  Name.

Address. . . . .

+ .0 *  Occupation............

Reference.............................................................................  MM3
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Editor's Workbench Chips
[Continued, from page 14 ]

Shown without its wings, this model airplane was built^ by 
Paul Gass. It is powered by a l/5*horsepower "gas”  engine.

up the good work,” as you urged in your numer­
ous letters.

Being a pilot, I just couldn’t pass up the photo 
of Paul Gass, of Decatur, 111., and his model plane, 
which is powered by a miniature gasoline engine. 
Paul must be a bashful chap, for the photo was 
sent in by a friend, Glen Courtwright, who re­
ports that the model has pursuit plane perform­
ance, climbs steeply in large circles and makes 
fast landings. Too bad that Paul didn’t have the 
wings on the model plane when the photo was 
taken, but its easy enough to see that the “crate” 
is well built and has nice lines, so I’m sending a 

award to be split between, him and his friend, 
Glen, Happy Landings!

**#

Rex West, of 517 Forest Road, Hurstville, New  
South Wales, Sydney, Australia, wants to cor­
respond with other MI readers who are interested 
in aviation, motoring, home movies and other 
hobbies, so add his name to your list of Pen-Pals 
if you want to swap information with him,

***

How do you like the model automobile shown 
in one of the photos on this page? The photo was 
sent in by Paul Jones, Jr., of Winters, Texas, who

16

built the model from wood and metal, using only 
a knife, saw, file and sandpaper for tools.

Paul’s model is an exact replica of a 1938 
Chevrolet Cabriolet and its perfect detail and 
finish are all the more amazing because he says 
he has never had any training in wood work or 
the use of tools. (Just shows what a fellow can, 
do when he makes up his mind!) The body con­
sists of 426 separate pieces and the seats are up­
holstered with imitation leather. The model was 
built entirely from photos of the car, no patterns 
being used. You certainly deserve the $3 award 
I ’m sending you, Paul.

***

Riding to a $3 award on a home-built “Putt- 
Put” is what Harley Peterson, of Waukegan, 111., 
did when he sent in the photo of the midget racer 
he built. Powered by a % -horsepower motor, 
the mechanical “doodle-bug” has a combination 
chain and belt drive, which serves as a clutch, too, 
according to Harley’s letter. The racer has a re­
built brake taken from an old bicycle, showing 
that Harley knows how to make a mechanical 
gadget to double duty.

Perfect in every respect, this tiny automobile was built by 
Paul Jones, Jr., using only a knife, saw, file and sandpaper.

Gas-powered model planes are certainly be­
coming popular and MI fans are right up in the 
front ranks of the growing army of hobbyists who 

[Continued on page 18]

This action photo shows Harley Peterson piloting his home- 
built midget racer down the "hom e stretch”  in Waukegan, 111.



Television Spotting Of Planes 
Is Possible, Scientists Say

“Entirely possible” is the scientific verdict of 
radio engineers at the N a t i o n a l  Bureau of 
Standards in Washington, D, C., to British dis­
patches citing the use of television receivers as 
“spotters” of airplanes. While Army officials 
would not confirm reports that similar methods 
are being worked out for the military uses of the 
United States, it was admitted that secret research 
is underway to test other ways of spotting air­
planes than by the present sound detection 
methods.

Since television broadcasts have been in prog­
ress in London it has been noted that when 
airplanes are flying in the vicinity “ghost” 
images are produced in the television receivers. 
These “ghosts” are caused by reflection of the 
television waves from the metal airplane surface. 
Thus the reflected waves arrive at the television 
receivers at a slightly different time than the 
ordinary waves. The result is a dual image of the 
scene being transmitted. The image of the plane 
itself is not received.

According to British reports the displacement 
of the “ghost” image has been correlated with the 
distance of the plane away from the television 
receivers. A  system has been worked out where­
by television receivers on England’s eastern 
coast could thus serve as “spotters” for approach­
ing enemy aircraft in time of war.

Whether the plan can be worked out in complete 
detail and serve a valuable military use is for the 
future to decide, but in principle the method is an 
almost exact counterpart of the system of de­
termining airplane altitude by having the plane 
send down to the ground a beam of radio waves 
and then having the plane pick up the signals 
of the reflected waves. This method was an­
nounced by Dr. E. F. W. Alexanderson of the 
General Electric Company in 1928.

First Glass Cornerstone Set 
At World's Fair Site

The cornerstone for the Egyptian pavilion of 
the New York World Fair, laid at the Flushing 
Meadows fair site, is the first glass cornerstone 
to be laid in the history of the building construc­
tion industry, fair officials declared.

Laid in place amid a colorful setting, the glass 
cornerstone contains a copper chest in which are 
mementoes of the occasion. The chest is visible 
through the glass blocks.

Wolframite, an ore yielding tungsten, is found 
in Greenland.

An air-conditioned bed has been patented.

Learn at Home to Make

530. 5501 575  a  W E E K
Chief 

Operator Broad­casting Station
** XV h e n I 
completed 20 lessons, I ob- t a i n e d my Radio Broad* c a  s t  Opera­

tor's license and Immedi­ately J o i n e d  Station. 
WMPC, where I am now 
Chief Operator.” —HOLLIS F. HAYES, 85 Madison 
St,, Lapeer, Mich.

Own
Business Pays 

$ 3 0 0  a Month 
“ I now have 
my own Radio business  which shows three hundred dollars a month profit— thanKs again to National 
Radio.”  — F R A N K  T. 
REESE, 30 N. Felton St., 
Philadelphia, Penna,

Earned 
$ 5 0  
First Month 

in Spare Time
“ I k n e w nothing about Radio. After 
four lessons, I began serv-

ter 1  made as high as 
$10 0  a month in spare time.” —G. F. WALTON, 803 West Olney Road,
Norfolk, Va.

Do you want to make more money? Broad­casting stations employ engineers, opera­tors, station managers and pay up to 
$5,000 a year. Spare time Radio set servicing pays as much as $200 to $500 a year—full time servicing jobs pay as much as $30, $50, $75 a week. Many Radio Experts operate their own full or 
part time Radio businesses. Radio manu­
facturers and jobbers employ testers, In­spectors, foremen, engineers, servicemen, 
paying up to $6,000 a year. Radio operators on ships get good pay and see 
the world. Automobile, police, aviation, commercial Radio, and loud speaker sys­
tems offer many good opportunities. Tele­vision promises many good jobs soon. Men I trained have good jobs in Radio.
Many Make $5, $10, $15 
a Week Extra in Spare Time 

While Learning
The day you enroll 1 start sending you 
Extra Money Job Sheets. They show you 
how to do Radio repair jobs, how to cash in nulckly. Throughout your training I send plans and Ideas that made good spare 
time money for hundreds of fellows. I send special Radio equipment which gives 
you practical experience—shows how to 
conduct experiments, build circuits illus­
trating Important Radio principles,
Find Out WhatRadioOffers
Mall coupon for ‘ ‘Rich Rewards in Radio.”  
It's free to any fellow over 10 years old. 
It points out Radio’ s spare and full time opportunities, also those coming in Tele­vision; tolls about my Training In Radio and Television; shows you letters from men I trained, telling what they arc do­
ing, earning; shows my Money Back Agreement. MAIL COUPON NOW In an 
envelope or paste on penny postcard.

J. E. SM ITH , President 
Dept. 6GH

National Radio Institute 
W ashington, D. C.

i J . E. SM ITH , President,!
I Dept. 8GH,
, National Radio Institute.
I W ashington, D. C.
I Dear Mr. Smith: Without obligating
| me, send "Rich Rewards in Radio,"
| which points out the spare time and 
■ full time opportunities in Radio and 
5 explains your 50-50 method of training 
I men at home in spare time to become 
B Radio Experts. (Please Write Plainly.) AGE.

NAME . . .

ADDRESS

CITY, ►.................................................................. STATE.
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Editor's Workbench Chips
[Continued from page 16]

James Lyons poses with the six-foot gas model plane he built.

are slapping balsa wood together and turning out 
miniature flying jobs that rival real airplanes in 
beauty of finish and design, as typified by the 
photo shown above. James Lyon, of Sherman, 
111., sent in the photo and he’ll be three dollars 
richer when he receives the award I sent him.

James says his plane has a wingspan of six feet, 
two inches and is powered by a miniature gaso­
line engine of Vs-horsepower. Better watch out, 
Jim, or Uncle Sam will be invoking his home- 
built airplane law. Come to think of it, though, I 
have seen model planes with a 14-foot wingspan, 
so I guess you are okay at that.

Here’s another model plane photo to cast your 
eyes over. This one is a rubber-powered “Miss 
Los Angeles” model, which George Vlahakes, of 
Birmingham, Ala., built from plans that appeared 
in MI. George says he is now working on a model 
of the “Cloud Hooker” endurance plane, which 
appeared in the MI book— HOW  TO BUILD IT, 
so maybe the $3 award I sent him will soon sprout 
wings— figuratively and literally— for you can buy 
a lot of balsa wood for that sum.

George Vlahakes built this rubber-powered "M iss Los Angeles’ * 
airplane model from plans that appeared in M I during 1936.

Maybe some of you fans think I am giving too 
much space to airplane models this month, but 
don’t forget that MI plays no favorites. In our 
May issue I gave most of the Workbench space 
to boats built by MI readers; in June, to midget 
racers, and so it was just about time for the model 
plane bugs to have their inning. Next month I’ll 
play up— but wait and see. (Order your August 
copy now!)

***

What goes into the making of a good hom e- 
built tractor? Well, Herbert H. Grooms, of West 
Union, Ohio, ought to know, for he constructed 
the nine-speed (five forward, four reverse) job 
shown below. Herb used an engine from an old 
motor truck, and parts salvaged from three old 
tractors to build his “special.” The speeds range 
from one-quarter to six miles per hour and the 
tractor has enough power to pull a six-foot binder 
in heavy wheat. Okay, Herb, I’m sending you a 
$3 award in the next mail.

Constructed from old auto and tractor parts by Herbert H ,  
Groom, this tractor boasts five forward and four reverse speeds.

You probably have noticed that the Workbench 
Department has been enlarged during the past 
few months and that more photos of projects 
built by readers are being featured. That means 
more prizes are being awarded, so be sure and 
send in a photo and description of your com­
pleted project for your chances of winning are 
better than ever.

When a model plane makes 40 flights without 
cracking up it proves that the builder “knows his 
stuff.” That’s why I sent a $3 award to John 
Targas, of New York, N. Y., for the photo and 

[Continued on page 20]
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Machine Records Voice For 
Verbal Postal Messages

Sending a verbal postal message to friends in­
stead of a postcard or letter is a new service 
available to residents of Amsterdam, Holland. 
A  coin-operated machine installed in one of the 
city’s post offices is fitted with a small microphone 
into which the customer speaks, limiting the mes­
sage to about 100 words. Within a few minutes 
time, the machine ejects a metal phonograph rec­
ord on which the message has been recorded. The 
customer then mails the record to a friend who, 
upon its receipt, can play it on a phonograph.

Scientist Describes "Perfect" 
Vacuum's Pressure

The most nearly complete vacuum ever 
achieved under laboratory conditions, states 
Prof. C. Ramsauer of Berlin, is represented by 
a pressure of one five-billionth of a millimeter 
of mercury. (Ordinary atmospheric pressure is 
about 300 millimeters.) Yet even this almost im­
perceptible trace of air still contains about 
1,640,000,000 molecules of gas per cubic inch, as 
against an estimated 1 to 5 molecules per cubic 
inch in interstellar space.

Highest laboratory pressures have amounted 
to as much as 50,000 atmospheres, as against pres­
sures in billions of atmospheres believed to exist 
at the centers of the more massive stars.

High School Course  
at Home

Many Finish in 2 Years
Y ou  can com plete this simplified H igh School 
Course as rapidly as your tim e and abilities 
permit. Equivalent to resident school work 

-prepares you for entrance _to college. Stand­
ard H. S. texts supplied— Diploma. Credit for 
H. S. subjects already completed. Single sub- 
jects if desired. High School education is very important 
for advancement in business and industry and socially.

College Entrance
During the past 14 years, our High School graduates 
have been admitted to 531 different Universities, 
Colleges, Junior Colleges and Normal Schools— 80% 
of them without entrance examination. Course also 
prepares for teachers' certificate and pre-professional 
examinations.

Business— Industry
To get and hold a good position in Business today you 
must be able to write clear, accurate letters and re­
ports—do figuring involving Algebra and Geometry— 
talk intelligently on matters requiring a knowledge of 
Geography, History, and Economics.

In Industry— Mechanical and Engineering lines— 
you must have at least an elementary knowledge of 
Physics and Chemistry— be able to figure quickly and 
accurately—know something of Mechanical Drawing 
and blueprints— and be able to talk and write ac­
curately and clearly on both your work and ordinary 
topics of conversation.

Our High School course meets the preparatory edu­
cational requirements for Business and Industry.

An Educational Institution
The American School was chartered in 1897 as an 
educational institution, not for profit— and is exempt 
from paying Federal income tax, like the best resident 
colleges and universities.

Don’t Be Handicapped- 
Complete Your Training Now

Be a High School G raduate!

20 Other Courses
Over 150 noted Educators, En­gineers, and Business Mon helped prepare our special in­struction material, which is
used by many resident schools and colleges, U. S. Navy, and Province of Manitoba, Canada. 
We offer you quality training at home for the best-paying- lines of Industry and Business, as listed in the coupon.

Prepare yourself for prom o­
tion  in B usi ness and I nd us- 
try -—for  the Professions, 
College Entrance and so­
cial success. N o matter 
what line you may select, 
High School training will 
prove invaluable to  you! 
Our moderate fees cover 
all instruction, standard 
textbooks and Diploma. 
Easy m onthly terms. G et 
ahead in  life. Start your 
training N O W !

Mail coupon for information about line that interests you 
A m erica n  Schoo l, D re x e l at 58th , C h ica go

A m e r ic a n  S c h o o l, D ept."H B2 8, Drexel at 58th, Chicago
Tell me how to train for success in line checked. N o 
obligation. p H ig h  S ch oo l C ou rse
□  A cco u n tin g  &  A u d it in g  □  D iese l E n g in eerin g
□  A rch ite ctu re  &  B ’ ld in g
□  A u tom otiv e  E n g in ’ rin g
□  Business M a n a g em en t
□  C om ’ erc ia l A eron a u tics
□  E lectrica l E n gin eerin g
□  E lectrica l R e fr ig era t ’ n
□  Air C on d ition in g
□  Civil E n gin eering
□  C om p le te  Law

□ D ra ft in g  & D esign
□  L ibera l Arts
□  P rivate  Secretary
□  H i’ er A c ’t ’ g(C .P .A .)
□  H igh w ay E n g in V g
□  M ech a n ica l Eng’ r’ g
□  R a d io  &  T e lev ision
□  Salesm an sh ip
□  S team  E n gin eering

When Answering Advertisements Please Mention July Mechanxx Illustrated 19



D O  Y O U  L I K E

RADIO
DOES THE FUTURE OF

T E L E  I S I O \
INTEREST Y O U ?

S e n d  jjjot You men anxious to make good in radio 
and related industries want the true 
facts,— you want to know about employ­
ment opportunities and requirements. 
N a t io n a l  Schools,— a mlllion-dollar 
trade school,— will supply you with a 
sincerely honest statement of facts on 
what you should do to get into tho 
profitable radio industry. No exag­
gerations,—no mis-statements. Mail 
coupon today. {ISend for your free copy. 
Beal facts on radio employment re­
quirements. IIYou need real experience. 
National offers complete training with 
modern equipment.

N A T I O N A L  
S C H O O L S

jt_C H

e q u e H  f io t  FREE BO O K of DETAILS.
j, N A T IO N A L  SC H O O LS,

Dept. MMR-7, 4 0 0 0  S. F igu e roa  St./ Los Ange le s, Calif.

N A M E ---------------------------------------------------------- A g e _______

| A D D R E SS  _____________________________ ________________ _

* CITY________________________________ STATE____________

ELECTRICAL ENGINEERING
ONE YEAR CONDENSED COURSE

Prepares for technical work in the electrical field. 
Thorough training in principles, with practical applica­
tions in laboratory and shop. High placement record. 
Modern buildings, dormitory, dining hall. Campus. 46th 
year begins Sept. 28, Catalog on request.

f t  BLISS E L E C T R IC A L  SCH OOL
297 Takoma Ave„ 
W ashington, D. C.

TRAIN ED MEN
This Government Approved Lincoln School wants to 
immediately get in touch with men interested In pre­
paring for positions as Pilots and Airplane Mechanics.
Aviation’ s great expansion program calls for thousands 
more trained men.
PILOT Training at Lincoln includes elementary flight 
maneuvers, night and blind flying, beam anti cross­
country flying. 14 Training Planes: 6 types, gives you 
wider Piloting experience and prepares you for your 
Pilot Hating.
MECHANICS Training at Lincoln includes Practical experience in 
Airplane and Engine Maintenance, Rebuilding, Overhaul, Repair; 
Sheet Metal, Welding, Radio. A few months training prepares you 
for Mechanics position. Advanced Training meets requirements for 
your Mechanics Rating. WRITE TODAY for complete information. 
Our Advisory staff will gladly help you plan your career in Aviation.

LINCOLN AIRPLANE & FLYING SCHOOL 
507 Aircraft Bldg., Lincoln, Nebraska

Editor's Workbench Chips
[Continued from page 18]

A  real flyer is this gas-powered model built by John Targas. 
Weighing only 3 ]A  pounds, it has made 4 0  successful flights.

letter he sent in describing his model. John’s gas- 
model has a wingspan of five feet, seven inches 
and is powered by a one-fifth horsepower minia­
ture gasoline engine, the entire craft weighing 
only 314 pounds. More than 40 flights have been 
made, John claims, without a single crack up. 
That, my friends, is what aviators would call 
“one sweet flying job.”

***

By the way, you gas model fans want to be 
sure and reserve a copy of the August issue of 
MI, for I’m running plans of one of the most 
novel “buzzers” ever presented in any magazine—  
a tried and proven experimental pusher that will 
tempt you to restock your workshop with model 
building essentials and “get going.”

• »*

Camera days are here and if you want to get 
maximum enjoyment from the hobby, secure a 
copy of the MI PHOTOGRAPHY H AN DBO OK  
from your news dealer or direct from our office 
in Greenwich, Conn. It’s only 50c per copy and 
crammed full of practical, money-saving infor­
mation. You’ll never know how much fun pho­
tography is until you read this 144-page book.

*♦*

Did you ever stop to consider the opportunity 
that MI advertisers offer you to learn about new 
products, home-study courses that will help pre­
pare you for a better job, tools that will develop 
your skill in handling workshop jobs, etc.? Just 
lock over the advertisements and you will see 
coupon after coupon that can be clipped and 
mailed to bring you free booklets on a variety of 
subjects. As the coupons state, there is no obliga­
tion on your part, so don’t hesitate.

— The Editor.

?.0 /freeH No Substitutes! Alzcays Insist on the Advertised Brand!



Naval Officer Urges U. S* 
To Build Airships

Calling for construction of four Zeppelin-typs 
airships, two for commercial and two for naval 
purposes, Commander Charles E. Rosendahl, 
United States Navy, outlines a program for re­
vival of the* airship in the United States in a new 
book, “What About The Airship?” published in 
New York, N. Y .

New types of ships and one rigid and several 
non-rigid ships in addition should be built and 
tried by the U. S. Navy, he urges. The “Los 
Angeles,” lighter-than-air craft built in Germany 
for the United States following the World War, 
should be recommissioned, he declares, if found 
suitable after careful examination.

Comdr. Rosendahl, who once, skippered the Los 
Angeles, is noted as America’s outstanding au­
thority on airships. He is commander of the 
Lakehurst (N. J.) Naval A ir Station, most im­
portant airship base in the United States, and was 
on duty at the time of the Hindenburg disaster 
a year ago.

“The greatest stumbling block in the path of 
the airship is lack of understanding,” he asserts 
in his defense of the airship. “America won’t give 
up the airship, I am sure. But when are we 
going to do something serious about it?” he asks.

Finding the Zeppelin-type of ship of potentially 
great use as a  scout and as a  high-speed plane 
carrier for national defense, he also believes it 
commercially justified for long distance non-stop 
flights at intermediate speeds. He quotes opera­
tion figures recorded by the ill-fated Hindenburg 
in its first year of operation as proof that a trans­
oceanic airship line operating on a frequent 
schedule can be made to pay. The Hindenburg’s 
passenger and freight revenue covered 75 per cent 
of the cost of operating, including terminal ex­
penses and other overhead that would not be ma­
terially increased by a greater number of airships.

Practice Air Bomb Invented
A  patent has been granted to- Sargent P. Huff 

of Chevy Chase, Md., and Arthur Adelman of 
Chesaning, Mich., on a practice bomb for army 
airmen.

Filled with sand or some other inert material, 
the neck of the bomb contains a small amount 
of black powder whose explosion when the bomb 
strikes disperses a dense cloud of talc. The talc 
cloud, the inventors claim, is easily visible to the 
men aloft. Terms of the patent entitle the U. S. 
government to use of the invention without pay­
ment of any royalty.

Sun glasses made of a recently developed glass 
product that polarizes light are finding favor with 
fishermen because the glasses eliminate sky re­
flections on smooth water, so they can more 
clearly see the fish and stream bottom.

HARLEY-DAVIDSON MOTOR CO.
Dept. MI-738, Milwaukee, Wisconsin

Send illostrated literature and FREE copy of "ENTHUSIAST," 
Motorcycling Magazine, Stamp is enclosed for mailing coBt.

Name

B.IDE a champion
, f all outdoor 

greatest Get top-

enioytften
UtleY® a «d *® -

lm ot° *cYc le ,cl vea*. Something 
l0S  b iggest picnic*.
Loing every » i  udwnbs. tac

events. s ® *  S il in  
pavidson. 193ft model

saddle a ^ i e e r  0 i
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New Air Bureau Section To 
Promote Private Flying1 M a 7 1 m = 7 3 1

A N D  A B E T T E R J O B
Learn PRACTICAL DRAFTING. If
you're a Shop Worker, DRAFTING 
■will put you in line for quick pro­
motion. As a mechanic, DRAFT­
ING means increased earnings, 
more pay raises. DRAFTING leads 
in all industries. Jobs open NOW! 
Aviation, Machinery, Automobiles, 
Building1 m u st  have draftsmen.

L e a r n  P r a c t i c a lM  L e a r n  P r a c t i c a

D r a f t i n g
A t  H o m e  F r o m  
a n  E N G I N E E R

I ’l l  train yon on practical work "by a  m ethod successful ’with 
thousands since 1 9 0 0 — and furnish you all too ls ; also Draw­
ing Table. No high school or previous experieiice required. 
You must be  entirely satisfied with, my personal training UNTIL 
CO M PE TEN T and assisted to  a  position OR M ON EY BACK-

S T A R ?  N O W !
W rite T O D A Y  for F R E E  BO O K  on “ Draftsm anship.”  You 
must give your age. N o obligations. Mail coupon below t

FREE BOOK
3 Send me your free book, .

explain how you w ill assist me to 
■ draftsman.
S Name_________________________
i Address

ENGINEER DOBE 
Div. B474 
Libertyvilie. III.

Successful Draftsmanship”  and 
■good position as a

------ Age--------------

■ Post Office.. . State.________

A L l - P U R P O S E

M 0 T 0 - T 0 0 L
E v eryon e  w h o w ork s w ith  his hands— at 
hom e, shop, school, o r  profession — can 
use the efficient, attractive Moto-Tool to ad­
vantage. Grinds, drills, routs, carves, .polishes 
all materials. Chuck uses many tools.
You do in seconds, jobs that require 
hours of hard, hand work. Safe, 
thousands in use. Two fine models.
No. 1 weighs 6 oz.— about 20,000 
r.p.m. No. 2 weighs 13 cz.—  
about 25,000 r.p.m. Order on 
10 day money back trial, 
or send for free booklet.

DREMEL MFG. CO.
IC31CT 

Racine, Wis.

□ del 2

.612
Poe t pald

N O W

The Challenger

* 6 9 "W H Y  W A L K !
when you can ride 120 
miles on a gallon of D elivered
gasoline at 35 miles per 
hour, on the Challenger, costs only $69,50 
delivered. Nothing like it for thrills, 
recreation, convenience or getting places.
The "Challenger”  designed and built by 

A  tiie Makers of "MOTO-SCOOT,”  
to meet the definite demand of an 
exceptionally low priced vehicle 
With an exceed in gly low mainte­

nance cost. The "Challenger”  
a has been tested and approved 
A . . . you will be anmed at its 

outstanding performance.

M O T O -S C O O T
235 S. Western Ave., 

Chicago, U. S. A.

A  private flying section has been established in 
the Safety and Planning Division of the Bureau of 
Air Commerce in Washington, D. C. This section 
will be devoted to the encouragement and stimu­
lation of all phases of private flying, according to 
a recent Air Commerce Bulletin report.

The new section was formed in order that the 
Bureau might more effectively discharge its duties 
in connection with the fostering of private flying 
(as distinguished from airline operations), includ­
ing flying for sport and pleasure, personal busi­
ness, student instruction, fixed base operations 
and other types of flying in this category.

The private flying section will determine and 
analyze the problems of the private flyer and 
will guide the Bureau in its regulations and 
actions affecting this branch of aviation. It is 
further intended that the conclusions reached by 
this section will serve to influence Federal 
national policies governing the regulation and 
fostering of private flying. One of the first duties 
of the section will be to survey and analyze the 
existing situation in order to recommend specific 
projects which should be initiated by the Bureau.

For the purpose of furnishing an additional 
means of contact with those engaged in private 
flying, the Bureau is organizing a private flying 
advisory committee to be composed of 20 mem­
bers, representative of all aspects of nonscheduled 
operations. This committee will work through the 
private flying section and will also serve as an 
advisory council to the entire Bureau on all 
matters affecting flyers in the nonscheduled 
classification.

Sterilized Nails Produced 
By Steel Industry

Sterilized steel nails are now a regular product 
of the steel industry so that the nation’s carpenters 
may continue to hold nails in their mouths while 
they work without fear of contracting disease, the 
American Iron and Steel Institute reports.

Lathing nails, plasterboard nails, metal-lath 
staples and tacks are the nails most frequently 
sterilized before being packed in kegs lined with 
sterilized paper.

Sterilization is accomplished by first tumbling 
the nails in a sawdust-filled drum to polish them  
and remove any adhering oil. They axe then 
heated to 500 to 600 degrees Fahrenheit, a tem­
perature sufficient to kill any bacteria and also 
to give them a thin oxide coating with a blue color. 
The blue color has been found incidentally to  
have a strong sales appeal.

Accept No Substitutes! Always Insist <m the Advertised Brandt22



Builds True-Scale Models Of 
Trolley Cars As Hobby

Building, operating and collecting all types of 
model trolley cars in the cellar of his Brooklyn, 
N. Y., home is the novel hobby of Robert Gra­
ham, an auditor. A n  outgrowth of his boyhood 
ambition to become a conductor, the collection 
features working models which are exact scale 
duplicates of prototypes in operation on the 
transit lines of many cities.

River Carries Away Valuable 
Radioactive Materials

Hot River, draining Mammoth Hot Springs, 
famed thermal region in Yellowstone, carries 
away radioactive materials equivalent to 40 
grams of radium a year, (worth about $800,000 if 
extracted) Drs. Herman Schlundt and Gerald F. 
Breckenridge, University of Missouri geologists, 
report.

Draining the deeply buried rocks of some of 
their heat-producing radium content, these hot 
spring waters, of unknown origin, do not contain 
much radium per quart, hut over a year’s time 
the amount of radon, a radium by-product, re­
moved is very great. Other hot springs, outside 
of Yellowstone Park, also contain radium, sug­
gesting that chemical changes deep in the earth 
are substantially the same wherever hot springs 
occur.

By SPENDING 
JUST ONE
t h in  d im e :

T H IS
UJRy;

And T reeT  yourselfTO FI PF\CK OF PERFECT SHOVES/

Treet Safety Razor Corporation, Newark, New Jersey
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BOOKS A N D  1 M I P E I N T S
F l i t  P R A C T I C A L  M E H

t j g f S L J g
These MECHANIX ILLUSTRATED Books Will Help Yon To Gel 

Maximum Benefit From Your Hobby Or Workshop
HOW TO BUILD 20 BOATS
Plans and construction details for easy-to-build boats 
ranging in size from 7 to 37 feet, and a wealth of 
incidental information for the man who already 
owns one. Complete instructions for reconditioning 
boats, handikinks, navigation tips, etc. 144 pages, 
price ................................ ..................................................  50c

PHOTOGRAPHY HANDBOOK
A complete photo manual that tells in non-technical 
language how to develop, print and enlarge films; 
how to make your own darkroom equipment at 
small cost; how to improve your camera and how to 
make good pictures. No matter what kind of a 
camera you own you will find this book an inval­
uable aid. 144 pages, price.................. .......................50c

HANDY MAN’S HOME MANUAL
You don't have to be an expert mechanic to keep 
your house in tip-top condition. Secure a copy of 
this book and you’ll save its cost over and over by 
learning to make simple repairs and improvements 
without the need of calling in outside help for it is 

filled with practical how-to-make, how-to- 
Q >r improve and how-to-repair kinks. 144 

^  O r /  PaSes> Price ............................... 50C
* * * %  A

FAWCETT * * *  ^  T
PUBLICATIONS. INC., * * * .
GREENWICH. CONN.

Enclosed find money order, check or stamps. Please send pie, * 
postpaid, the book(s) I  have checked below at 50 cents per copy:

o o

G How to Build 20 Boats
□  Handyman's Home Manual
□  How to Build Trailers

□  Photography Handbook
□  Sportsmen’ s Annual
□  How to Build It

Z enclose three cents to cover postage for free Blueprint Catalog.

Name , ,  

Address

SPORTSMEN’S ANNUAL
Do you fish, hunt, or camp? If you do, you’ll find 
this book a veritable encyclopedia of outdoor in­
formation— new angles for the angler, handikinks 
for the sportsmen and new ideas for campers. You’ll 
like this profusely illustrated outdoor book. 144 
pages, price............ ............................................................50c

HOWTO BUILD TRAILERS
Follow the open road in trailer built by yourself. 
This book features complete plans and construction 
details for building seven different cabin trailers, 
two boat trailers, delivery trailers and many trailer 
kinks, shortcuts and camping tips. 144 pages, 
price ....................................................................................50c

HOW TO BUILD IT
Whether your workshop is small or large, you’ll find 
projects in this book that will supply ample outlet 
for your skill with tools. Complete plans and con­
struction details for building a midget auto racer, 
model l o c o m o t i v e ,  gas-powered airplane, play­
ground equipment, toys, etc. 144 pages and the price 
is only..................................................................................50c

ALL BOOKS SENT POSTPAID

F R E E ! -
A copy of the MECHANIX ILLUSTRATED Blue­
print Catalog will be sent to you free upon receipt 
of a three-cent stamp to cover mailing. The catalog 
lists all available MI blueprints and many technical 
and hobby books.

2*1 Accept No Substitutes! Always Insist on the Advertised Brandi



Experts Predict Diesel Era 
In Aviation Field

“The public will some day be no more required 
to fly in gasoline-fueled airplanes than in hydro­
gen filled airships,” predicted government aviation 
scientists at a meeting of the Society of Autom o­
tive Engineers held in Detroit, Mich., recently.

Ernest G. Whitney and Hampton H. Foster of the 
Langley Field laboratories of the National A d ­
visory Committee for Aeronautics based this fore­
cast of aviation’s future on their study of Diesel 
engines for airplanes as a potential replacement 
for present gasoline-fueled motors. The almost 
negligible ability of Diesel fuels to burn except 
under the special high pressure and temperature 
conditions within a Diesel engine is the reason for 
their startling statement.

The use of super-gasolines of 100 octane, anti­
knock rating will bring an improvement in gaso­
line-fueled airplanes, state the N. A . C. A. experts, 
but the Diesel engines used in "German airplanes 
today are accomplishing what enthusiastic en­
gineers are only predicting for gasoline motors 
five years hence.

“Weil qualified authorities,” they state, “predict 
for the 100 octane gasoline engine in the next five 
years specific fuel consumptions no better than 0.38 
pound of fuel per brake horsepower hour and 
specific engine weights in a 2,000 horsepower 
unit no less than one pound per horsepower, 
whereas, the Junkers Juno engines are operating 
today at specific fuel consumptions as low as 0.36; 
and a 2,000 horsepower engine developement is in 
progress to weigh less than one pound per horse­
power.”

Forgetting about the technical terms used, the 
scientists are saying that five years from now 
gasoline fuel engines advocates predict a certain 
fuel consumption (0.38) with engines weighing 
2,000 pounds that can create 2,000 horsepower. 
And they add that present-day Diesel engines are 
already operating with a lower fuel consumption 
(0.36) and that there is now being built a Diesel 
engine generating 2,000 horsepower which will 
weigh less than 2,000 pounds.

Germans Succeed In Plating 
Iron With Steel Alloy

A German firm is said to have succeeded in 
plating iron with acid-resisting chrome nickel or 
chrome-nickel-molybdenum s t e e l s ,  necessary 
alloy in the prevention of corrosion in acid tanks.

Only 10 to 20 per cent of the relative expensive 
corrosion-proof alloy is used to cover the iron 
base. Tanks have previously had to be made 
entirely of acid-resisting alloys. The alloy coat­
ing is intimately fused with the base metal, it is 
stated.

— with all types
INTERNAL COMBUSTION ENGINES, 

ELECTRIC POWER GENERATION, Etc.
YOU MEN who are sincerely ambitious to make good in the Diesel 
and related industries, want to know the true facts—you want to know 
about employment opportunities and employment requirements. For 
33 years, NaLional Schools, a recognized leader in the field of trade 
education, has played a vital part in helping wide-awake men to 
qualify for success in industry. National Schools— a million-dollar 
trade school— will supply you with a sincere, honest statement of facts 
on what you should do to get into the profitable Diesel Industry. No 
exaggerations—no mis-statements.

YOU NEED REAL SHOP EXPERIENCE 
WITH TIME-TESTED TRAINING.

Mall the coupon below. In the literature you will be sent, you will 
see exactly how other men like you arc preparing themselves for 
success in National's modern training shops. You learn on the latest, 
finest equipment. You do real job work. You learn by time-tested, 
shop-pructice methods, your training is fascinating in every detail. 
You are taught how to make good, and helped to make good after you 
graduate. A ll of this and much more is clearly pictured for you in 
the Free Book of Facts we will send to you.

T R A N S P O R T A T IO N  A L L O W E D  
T O  L O S  A N G E L E S

National Students are allowed coach railroad fare from any point in 
U. S. (Canadian students from nearest point of entry). Student 
social life includes inspection trips, excursions, athletic activities, 
etc. Special docior service. Personality coaching. Many students 
are helped with spare-time Jobs to earn room and board while learning. 
(Canadians excepted.) Graduate employment cooperation.

N A L  S C H O O L S

J lo l

- Q n y e l e *

fj&t *Tnjza <
N A T IO N A L  S C H O O L S  (estab lished  1 9 0 S ) Dept, M M A - 7  h
4 0 0 0  South Figueroa Street. Los A n ge le s «
P lease send me, w ithout ob ligation, you r F R E E  B O O K  and  in fo rm ation  jj 

rega rd ing  Diesel Em ploym ent O pportunit ies a n d  Requirem ents. j)

AGE 5i)
ADDRESS CITY STATE D

25When Anszccriiur Advertisements Please Mention July Mechanic Illustrated



ONLY with a Johnson Sea-Horse can you 
steer in any direction, go forward or back­
ward-stop quickl—pull away from a dock 

sidewise or astern. John­
son gives you Full Pivot 
Reverse, as well as Un­
derwater Exhaust and 
Alternate Firing — the 
“ big three”of outboard 
m otoring — and only 
Johnson has all three!

F R E E !
W R I T E  fo r  th e  
Se a -H o rSe  Handy  
C h a rt  of m oto r  
s iz e s  end  s p e d -  

l f  I c a t  i o n s  d e -  
\ s c r ib in g  all n ine  
1 m o d e ls  o l  t h e  

'3 8  Une. Packe d  
w ith new devel­

o pm en ts l

J O H N S O N  M O T O R S
2 0 0  P E R S H IN G  R O A D  W A U K E G A N , IL L IN O IS

% sensation^  un .

contvot.Ppiiot 

lowprl —

R A IS E  P O U L T R Y
FOR PROFIT

STAJRT AT HOME. MARKET WAITING. Well- located garage, barn, or backyard all that is needed. Learn latest methods from our Home Study Course 
and put cash In your pockets every day. we train you, help you. Get facts about. our unusual offer NOW I Men and women malting money in every state 
—In cities and towns as well as in the country— using my methods. Send for Illustrated FREE 32- 
PAGE BOOK todayl

NATIONAL POULTRY INSTITUTE
Pept. 133-P, Adams Center, N. V.

k  BUILDownAIR conditioning

Working Model Of Mammoth 
Telescope Exhibited

Operating in a manner similar to that of the 
original, a working model of the 200-inch astrono­
mical reflecting telescope, which is being erected 
atop Mt. Palomar in California, was recently 
placed on exhibition at the 27th annual scientific 
display of the California Institute of Technology 
in Pasadena. The model, built to a l/10th  scale, 
is shown being examined by Dr. John Anderson, 
executive officer at Mt. Palomar Observatory.

Patent Method For Removing
Cool in SummeT— 'W arm in Winter. Saves 
25% of coal bill. Changes and Cleans the 

air in your home 5 times every hour. 
Build for less than $18.00 unit costing 
$250.00. No better unit ever designed. 
Send only $3.00 for detailed plans or ICc 
for information. Money back guaranteo.

H . W . H E R R O N , H e a tin g  E n g in e e r 
1 M  N . W y m a n  S t. R o o m  9 R o c k fo rd , III.

GUARANTEED SAVINGS ON EVERY ITEM AT 
R A L T I M O R E  F IR E W O R K S  P . O .,  IN C . 

69BO-D2-04-5S-OS EASTERN AVE.. BALTIMORE. MARYLAND

Oil Coating From Egg Shells
A  new and improved method of removing from 

egg shells the oil coating with which they are 
covered to prevent evaporation of water inside 
the shell during shipment has been patented by  
Clinton H. Parsons and Leon D. Mink of Chicago, 
111., according to a recent report.

Dipping the eggs in a solution containing acid 
chemicals and a wetting agent accomplishes the 
removal of the oil more effectively and with less 
risk of breakage or contamination than sandblast­
ing, the method heretofore used, the inventors 
report.

Coating eggs with hot mineral oil is practiced 
commonly on the Pacific coast, where the eggs are 
white and have thinner shells than usual and 
must be shipped long distances. If such a method 
is not used, evaporation leads to shrinkage of the 
contents.
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Velocity Of Artillery Shells 
Measured With Light Beams

A n  artillery shell crashing through invisible 
curtains of light is the newest means of de­
termining the speed of projectiles developed by 
scientists at the National Research Laboratories 
of Canada in Ottawa. Particular merit of the 
system is its portability which enables it to be 
used in the field and bring added accuracy to 
computations of range in actual combat.

Light beams, mirrors, photoelectric cells and 
sensitive recording mechanism are the equipment 
which makes possible the new development of 
Dr. D. C. Rose, physicist in the division of physics 
and electrical engineering of the Canadian NRL.

In effect the artillery shell passes down a nar­
row tunnel and every 50 feet intersects a beam of 
light falling on a photocell. Momentarily the 
shell blocks off the light beam and this decrease 
in light intensity cuts down the electrical output 
of the cell. By an amplifying system this elec­
trical change produces a permanent record on 
photographic film.

Robot Device Reduces Cost 
Of Teleprinter Service

A  telegraphic robot which grabs words up from 
a number of separate teleprinters, counts and 
records them and then sends them in mixed-up  
order over main trunk telegraph lines has been 
developed for speedier and cheaper communica­
tion. At the other end of the line an auxiliary 
mechanism sorts the words out into their respec­
tive messages and speeds them to their separate 
destination. The object is to use, at all times, 
the full capacity of the multi-channeled telegraph 
lines and so permit lower costs to the users.

Subscribers to the new system, in effect, pay 
for their telegraph tolls, by metering the volume 
of business they have. Where many subscribers 
are using the channels together the charge for 
the total carrying capacity of the circuit is split 
between them.

The system, developed and now in use by the 
Western Union Company, was the answer to those 
busy businesses who carry on much of their vital 
matters by linking teleprinters in their offices 
in widely separated cities and asking and answer­
ing questions back and forth in practically in­
stantaneous communication.

There is much less moisture in the air in winter 
than in summer.

Over half the families in the United States own 
an automobile.

MAKE MONEY WITH AN

a r q u s n o s o
C A N D I o d r C A M C R A  ■

The Sale of one good “news" shot 
will more than pay for it

*  Stops acfion and takes good pictures even 
on dark, rainy days.

*  Film costs less than a penny a picture when 
bulk film is used.

*  Takes news shots, portraits, night and stage 
pictures, and also uses natural color film 
without change of lens.

*  Thirty-six "still" pictures with one loading of 
standard 35 mm. motion picture film.

*  Sharp focusing simplified to only two settings 
— :far and near.

*  Fast f4.5 lens with 1/25 to 1/200 shutter 
speed.

*  Size, 5 by 2F/4 inches and weighs only four­
teen ounces loaded.

NATIONAL CAMERA EXCHANGE
Established 1914

12 SOUTH 5th STREET
MINNEAPOLIS, MINN.

WRITE FOR CATALOGUE
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BYSKOP WORK-NOT BY BOOKS 
I'll F inance Y ou rT ra in in g !

Prepare tar p te Broadcasting, Talking Pictures. Television, Wireless, etc., by 12 
w ee k s  p ractica l sh o p  tra in in g  in Coyne Shops. Free Employment Service. Many earn while learning 

You don’t need previousexperience: or a lot,of book learning. Send coupon for B IG  FREE  R A D IO  an d  T E L E ­
V IS IO N  BO O K,and my“ P ay -T u it lo n -A fte r-G rad u a tlo n ' P lan.

*H. C . LEW IS, President, Radio Division*
C oy n e E lectrica l S ch o o l, *
500 S. P a u lin a  S t ., D ep t, P »8 -lH C h lca g o , 111.
Dear M r. Lewis:— Send me your big Free Radio Book 
and all details of your Special Tuition Offer— and 
about your “ Pay After Graduation”  Plan.

N am e. .. 

Address. 

C ity ___

be  ( d f h m t
ON STRANGE ROADS

* 5With a Hull Auto Compass you 
ne-vei' get confused on. strange 
country roads or city streets. It 
always tells your direction of 
travel, saving you miles, money, worry and delays at a 
cost of only S2.95 at your dealex-’s. Two-piece model $1.95, Write for circular,
HULL MFG. C0 .f P . 0 .  Box 2 4 6 -M 3 , WARREN, OHIO

LAuto Mechanics and Welders are io  big de- 
, r mand. Complete courses 1n arc and. 

acetylene welding, metal finishing, body 
and fender bumping, spray painting.

Special low rates. Pay after Graduation 
Plan. Write today.
M IC H IG A N  T R A D E  SCH O O L

3763 Woodward Ave.. Detroit, Mich.

Learn Profitable Profession 
in Q O  d a y s  a t  Home

en and Women in the fascinating pro- iwedish Massacre run as hiirh as $40 to : butmany prefer to open their own of- 
incomcs from Doctors, hospitals, sani- 1 private patients come to those who ify through our training, Reducing ne offers rich rewards for specialists, 
rite for Anatomy Charts, and book- 
e t—They're FREE,
THE College ol Swedish Massage 

-  1601 Warren Blvd. Dept. B 58. Chicago 
-> Successor to National College o f  Massage)

BENJAMIN AIR PISTOLS
Powerful—Accurate—Econom ical—P ra c t ica l-  
Ad justableShootingForce—Amazing Maximum 
Velocity—cal 177 o r 22 and BB—For Target and Small (lame—the only Genuine Com pressed _
Air Pistol for Shooting BB on the m a rk et-Single Shot 
Bolt Action-Hammer Fire—Hair Trigger-Safety. Price S7.50. Holstor $2.00. Also 177 and 22 Single Shot Air Rifles $7.50~ Single Shot BB Air Rifle S6.Q0-1J5 Shot BB Repeater Air Rifle 
$7.50—at Dealer or Direct—No license required- Safe for in­door use. f u l l d e t a i l s - t a r g e t s - f r e e - w r it e  t o d a y . 
Benjamin Air Rifle C o ., 831 Marlon St. St. Louis. Mo.

r

Amazing! Yes! But true. This genu­
ine guaranteed electric razor as illus­
trated— full $15.00 value. Yours at no 
cost whatever. Let us give you the 
details of this sensational cost-you- 
nothing plan. Men and women shave 
this modern way! No soreness, no 
cutting, easy, marvelous, delightful.

GARDEN CITY NOVELTY C O ., 
Dept. 267, 6227 Broadw ay, C h icago

S T A R T  A T  H O M E
Here’ s your chance—a money-making business of your otvu. Turn potatoes into cash by making now bind of Potato Chips with my Improved outfit. Makes delicious, superior, “ NON-GREASY"
Chips at low cost. A few hours prac­tice does It. Begin anywhere—city, vil­lage, town. Potatoes cheap and plenti­ful. Wholesale or retail. Steady year 'round business. Groceries, markets, 

restaurants, taverns, do the retailing for you.
We Help Start Yon in Business 
Great quantities of Chips are eaten daily. Profit large—unusually so. You can start this -------------- -—
outlay of cash. Write for Potato Chip booklet.

LONG-EAKINS COM PANY  
742-S High St., Springfield, Ohio

B IL D -  U R -O W N
CO ASTERS-M ID G ET  A U T Q S* SCOOTERS'

Want the best for your motor scooter?
Then equip it with our DISC WHEELS and 

«\\\ Balloon Tires. Your choice of famous 
~  (G O O D R IC H — GOOD YEAR— FIR ESTO N E)

At lowest prices. We provide Scooter .....) savings. Build Now! We also carry largei 
„ Wheels, Motors, etc. Write for prices.

BILD-UR-OWN DEVICES, 5237 Lake St., Dept. B-7, Cb

WORKING SUPPLIES
New 100 page book contains most complete 
list of woodworking supplies in the w orld- 
standard American woods cut-to-size at bargain 
prices. Rare imported woods. Veneers, ply­
woods, Inlays, carved legs, mouldings, decora­
tions, special tools, Havd-to-ftnd ornamental 
hardware, scroll saw patterns, wood-fin ish in g  
instructions—How to meike Venetian Blinds at 
i/<i store prices. Send only 10c for Catalog No. 10 to C ra ftsm en ’ s W ood  S e rv ice  C o., 2 7 4 1  
S. Mary S tree t , C h ica g o , 111,

WILL YOU WEAR THIS SUIT
and Make up to $12 In a D ay  1
Let me send you 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 a day easily. No e x p e r ie n ce — no h ou se -to -h ou se  con- 
vas9in g n ecessary .

Send fo r  S a m ples—FREE OF COST Write today for FREE details. ACTUAL SAMPLES 
and ‘ 'sure-fire”  money-getting plans. Send no money. 
H. J . C o llin , PROGRESS TA ILO R IN G  CO., D ept. G -1 3 7 , 
5 0 0  South T h roop  S tree t, C h ica g o , I llin o is ,

4GEHT5 H IK E  E  $50»
Everybody needs food. My plan gives you opportunity for_amazing 
profits at once. Make up to $50.00 in a week. Big 
bonus— $500.00 cash or Ford Sedan— besides your 
— weekl y earnings. No previous ex- 

perienee required. 250 Famous Products 
— all fast sellers. I send everything.
You donlt risk a penny. Write for 
Free Facts, quick. ALBERT MILLS,]:
5196 Monmouth Ave., Cincinnati, Ohio 1

BE WELL
S T R O N G ,
YOUTHFUL
Enjoy the ____ _________ ____  _______  r _______
spinal nerves. 15 glorious minutes on Pandiculator gives pep like full gymnasium workout. Hundreds of hospitals, sanitariums and doctors use this great spinal corrective appliance. Send for FREE booklet.
PANDICU LATOR CO. 4 1 6  N ew m an Stern  B Id g ..C lev e la n d ,O .
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Golf Club Measures Force 
Qf Player's Stroke

The photograph above is a close-up of a new 
golf club fitted with an impact indicator device 
■which enables a golfer to gauge the force behind 
his stroke. The disc on the side of the club is the 
head of a piston which absorbs the impact of a 
golf ball against the club and causes the pointer 
to move across the calibrated scale. The device 
was invented by Dr. Michael J. Plese, a dentist in 
Amityville, L. I.

Road's "Fingerprints" Show 
If Pavement Is Slippery

A  “fingerprint” method reminiscent of Scotland 
Yard technique has been devised by Ministry of 
Transport officials in London, England, to track 
down slippery road surfaces.

A  section of road is inked over, and a smooth 
tire rolled along it. The tire is then transferred 
to a sheet of white paper, where an exact record 
of the surface texture is imprinted.

A  perfectly smooth road becomes dangerously 
slippery when wet because the water, instead of 
being squeezed into interstices present when the 
pavement is of comparatively rough texture, 
forms a liquid film between tire and road. Tire 
treads are designed to provide space for some of 
this water, but when treads are worn smooth and 
the surface is fairly slick, sudden stops mean 
almost certain skid.

In the road surface “fingerprint” tests, a slippery 
road is detected when the inky tire makes a full 
impression on the paper over the entire area of 
contact, whereas a comparatively “non-skid” sur­
face, having numerous individual points of con­
tact separated by channels through which water 
can escape, shows a speckled print.

Imprints taken at various intervals of time also 
are being used as a record of the wearing qualities 
of pavement, showing changes in texture due to 
the abrasive action of traffic.

For Beginners 
or Experts

Written, so you can 
understand every word, 
by 22 well known engin­
eers and architects. De- 
Luxe flexible binding, 
n e a r ly  2,000 pages, 
1546 blueprints, charts 
and diagrams; prepares 
you for a good draff 
job in mechanical 
architectural lines. Sent 
for 10 dayB’ free use if 
you mail coupon im­
mediately.
These Instruments, 
Included

B O O K S  S E N T  F R E E !
ON APPROVAL

S VOLUMES BRAND NEW EDITION
Only 15 minutes a day with these WON­
DER BOOKS can prepare you for a gooi 
drafting job in less than a year. Mechani­
cal and architectural drafting from simple 
straight lines to important complex plans* 
A step at a  tim e! Built especially for be­
ginners, for men with only gram m ar 
schooling. Drafting room practice, PLUS 
ENGINEERING, made easy and clear. 
Includes complete course in blueprint 
reading.
Big Field Big Demand Big Pay
Competent draftsmen are urgently needed right now in all building and manufacturing 
lines at §30.00 to $75.00 a week. That’s ' • b e g  Inn in n — FOR DRAF. _fTE BEST CHANCES FOR AD'______
MENT. Pleasant, fascinating work, easy to learn and do. Learn quickly - ' -
books— send coupon for 
yourself.
~~A year's consulting membership in the 

American Technical Society now given 
to all readers of this famous cyclopedia 
Of drafting. HIanu say that It Is worth 
more than the cost of the books.
Complete set of drawing instruments if 
you send for these drafting books NOW, These instruments are made of the finest
o f German sLlver, are absolutely accurate and are packed in velvet lined leatherette 
pocket case. Real §10 value, but In­
cluded with these books.

AMERICAN TECHNICAL SOCIETY  
Pept. PB320, Preitel at 58th St., Chicago, III.

A m ur, T e ch n ica l S o c ie ty , D ept. D B 3 2 0 , D rexel at 3 8 th  S t ., C h ica g o , 111.
Send for 10 days* trial New 5 volume set of drafting. I will pay the few cents delivery charges. If I wish, I may return books in 10 days 
and owe you nothing but If I  decide to keep them, I Will send §2.00 after 10 days, then only $3.00 a month until $24.80, the advertising price, Is paid. Send latest edition and include drawing instruments 
and Membership Certificate.
N a m e.......... .. ................. ............................................................. .......................
Address .................................................................................................................Attach letter stating age, occupation, employer’s name and address and 
that of at least one business man as a reference.____________________

W A N T  A

GOVERNMENT JOB
START

$1260 to $2100 YEAR
MEN— WOMEN
File Clerks
Postoffice ClerhS'Cirrieis 
Railway Postal Clerks 
Customs Inspector# 
Stenographers-ClerkS 
Many Other Jobs 

GET READY 
IMMEDIATELY 

Common Education 
Usually Sufficient

Mail

Franklin Institute
Dept. S2S2

Coupon
TODAY
SURE

*

f  ROCHESTER, N .Y .

j t  Gentlemen: Rush to 
me, F R E E  of charge, list 

rp of U. S. Government big 
pay jobs. Send F R E E  32- 

*  page book describing sala- 
$ ries, vacations, hours, work,

etc. Tell me how to qualify
f  for one of these jobs. 

*
*  N am e..........................................

f  A ddress
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IN 1 T O R C H
in

1 W E L D S  I o l o e r !  R
Now, an electric welding-, brazing & soldering torch com- 

' ‘ a with inbuilt power unit, goggles and supplies. Works ’
- . instantly off any light socket. D o e s  a t h o u s a n d  

Hi* . n_. ~— i — n r e p a ir  j o b s  at an amazingly
low cost on aluminum, iron, 

steel and other metals. 
Indispensib le in auto 
shops forfender and body 
repairs. Unbeatable for 
h o m e  r e p a ir s , shop,fac­
tory , farm ,en gi neer Jan­
itor, sheet metal, radio 
and bicycle repairs. Any­
one can handle w it h o u t  

irevious e x p e r ie n c e  with IJ 
simple instructions. Does many U 

ndustrial and production job s. 1
10-DAY HOME TRIALl-You can try 3 - in -1 Electric Torch 1] 

_ur 10 days at our risk or get one I absolutely Free by helping to intro- I duce it. Write for Free particulars. I 
ELECTRO-TORCH CO. I2613-AA MichiganAve..ChicagoJj

LeJay Electric Troller
LIGHTWEIGHT—CLEAN—SILENT
Ideal for boats or canoes because of its vari­

able speed from maximum to just moving. So 
simple a child can operate yet strong and sturdy 
for general- use. Operates 8-12 hours on good bat­

tery. Silent operation plus use of both hands for 
fishing and other features make it the perfect outboard. 
Free Details.
It’s easy lo build your own electric outboard from old 

nuto generator. We show you how. Dime brings simplified 
plans and valuable catalog.

LEJAY MFG. CO., 1514 LeJay Bldg. 
Minneapolis, Minn.

g g l i M
AND PARTS /  
CATALOG I

See the latest sensational radio developments in 
Allied's new 1838 Radio Catalog! ill new 
KXIGIIT Radios at amazingly low prices; 12,01)0 
radio parts; 32 new Duild-Your-Own kits; Ama­
teur gear; P.A. Systems; books, tools, etc. Write 
today for FREE copy!

A L L IE D  R A D IO  C O R P .
833 W. Jackson Blvd., Chicago, III., Dept. 6-G-8

VJjbat
Earn $40 to $60 a week in such active fields as Drafting, 
Accounting, Air Conditioning, Diesel, Merchandising, 
E lectricity, Refrigeration, Radio., W e prepare you at 
home end then help place you in right job. Low monthly terms”

u satisfaction or money back. Write for facts—no obligation.
- 4  American Schoal, Dep. GB28, Drexel at 58th. Chicago

CATALOGElectric Eye “ ff£
ELECTRIC EYE burglar alarms, door signal, 

smoke alarm, counting machines, safely devices, 
advertising display operators, etc., etc., for 
the Tactory, home, store. Control machinery,
perform  am azing experim ents involving pat­
entable ideas; start a paying business in­
stalling such devices in your locality . SEND POSTAGE STAMP for FREE catalog.
Dept. 7 2 , PHOTOBELL, 9 6  Warren S I . ,  New York

sulD '  RENTED
F R E E  I L L U S T R A T E D  C A T A L O G  tells all about tills amazing 
service. Educational books on all subjects. We buy for cash—-we 
offer sensational bargains. 100% satisfaction guaranteed on every 
transaction. Send postcard today for full details and big FREE 
catalog. No obligation.
P L Y M O U T H  SC H O O LS, Dept. 707, 432 Plymouth Court, Chicago.

L e a r n  WATCH REPAIRING
AT HOME You can learn by our modern and original system o f Instruction every part of the 
W atch rep a irin g  Trade at h om e. Y ou can earn 
money wliile learning and prepare yourself for a well paying position or start In business 
after completing our course of instruction. Good watch repairers are in demand and generally earn very good salaries. For p a r ­
ticulars apply to the
W ISCON SIN  SCHOOL OF W ATCH REPAIRING 
5 2 4  E. M ason S t., D ept. C, M ilw au k ee . W is ,

Earn Cash at Home!
We paid M. M. $1174 for exceptional "cel­
lar crop" SNOW-KING mushrooms! B ig 
free picture book tells if  your cellar, shed, 
barn, suitable. W e furnish materials, buy 

I all crops through our 25 branches. Write 
today for "Guaranteed Success Plan" backed 
by $5000 bond. Est. 1008.

U N I T E D  M U S H R O O M  C O .
3848 Lincoln Ave., Dept. 316, Chicago.

The Plastex Industry needs manufacturers on small scale and for 
big production of Art Goods, Novelties, Souvenirs, etc., in Plastex 
and Marble Imitation. Experience unnecessary. Equipment and 
simple instructions furnished for speed production. Small invest­
ment brings big returns. Nation-wide demand for these low priced 
goods. Ambitious men have chance for real prosperity. Our free 
book will interest and benefit you. Big wholesale season now
s ta rtin g . P L A STE X  IN D U STR IE S, D ept. 3 .  1 0 8 5  W ash in g ton  A v e ., 
New York, N. Y.

Print Y  our Own
Cards. Stationery. Advertising, 

labels, paper, circulars, tags, elc. 
Save money and time, sold dlreelfrom factory only. Junior Outfit 
S 9 .0 0 .  Senior outfits $17 and up. 
Do popular raised printing like 
engraving with any of our presses. 
Print for Others, Big Profits 
Pays for itself in a short time. Easy rules sent. Write for free 
catalog of outfits and all details. 
KELSEY PRESSES, D -9 , M eriden, Conn.

CARTON Y O U R  W A Y

SUCCESS/
PDON’ T COPY - LEARN TO ORIGINATE!

$3 85It AYE BURNS will teach you HOW to CREATE 
ORIGINAL CARTOONS at home that you can.
SELL! Course has 26 lessons and 600 illustrations.

Send name and address for free details. Only- •••
RAYE BURNS SCHOOL, Dept. F, Box 2134, Cleveland, Ohio

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.

G U N M E T A L  C O .,
Ave. P, Decatur. 111.

"Intermittent Vacu­
um”  stimulates deep- 
lying scalp blood ves- 
s e I s—and GR O W S HAIR In thousands of 
eases of baldness.S t o p s  falling hair.
T on es  up  sca lp . N ew  hair o ften  In 9 0  days. E asy
to use this amazing machine at home. Only 

mplete. write quick foi
RAND. D ept. K -19G 0,
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Mechanical Target Provides 
Practice For Fencers

Developed by Hubert Pirotte, coach of the 
Rutgers University fencing team, a new mechani­
cal target is said to provide fencers with a satis­
factory practice opponent. The target consists of l 
a backboard mounted on an upright wooden stand 
from which a fencing foil is suspended by springs, 
as shown in the photo. The target device can be 
used with a sabre, foil, or epee, and Coach Pirotte 
has devised about 100 exercises that can be in­
dulged in while using the target as an opponent.

Did you ever long for a real sun room in your 
home? If you want to bask in old Sol’s rays in 
perfect comfort and privacy, you’ll welcome the 
sun room how-to-build article which will appear 
in the August issue of M ECH ANIX ILLUS­
TRATED.

Thirty-two of the 92 known chemical elements 
have been found in meteorites.

Ancient glass makers made imitation opals so 
well that they fooled experts.

—  A T  H O  M E — I N  
Y O U R  S P A R E  T I M E

There’s no mystery In learning to draw. 
Our practical method of instruction 

makes it fun to learn C O M M E R C IA L  ART, D E S IG N IN G , 
C A R T O O N IN G . A few pleasant hours of drawing practice a 
week in your own home should start you on the road to earning 
money.

Trained Artists Are Capable of
Earning $30 - $50 -  $75 A  Week

Many of our graduates never studied Art before enrolling with 
W. S. A „  yet today are successful Artists with good incomes 
and enjoying the finer things of life, YOU have the same 
opportunity to “ make good" in tills 
fascinating, profitable field. Since 
1914 we have trained ambitious 
men and women. Read cur booklet 
— see the TW O complete artists’ 
outfits we give each student.

EE BOOK gives details!

■  W A S H IN G T O N H S C H O O L  O F  A R T  
I  S tu d io  207E, 1115— 15th S tre e t, N . W  
|  W a s h in g to n , D .  C .

|  Yes! I am interested in learning io draw, please send me : 
_  T R E E  copy of your Book, “A rt  for Pleasure and Profit."

I Name...............................................................................  Age.I
|  Address ....................................................... ................... ..

■  City.......................................................................  State.

M a k e  th is  th o ro u g h , N E W  l ib r a r y  of 
e le c tr ica l m a in te n an ce  a n d  re p a ir
w o r k  fo r  Y O U .
Every man concerned with the 
care and repair of electrical ma­
chinery should have these prac­
tical books, with their helpful 
tables, diagrams, data, methods 
and kinks. Every one of the five 
volumes is jammed to the covei’3 
with sound how-to-do-it Informa­
tion—the kind you need when 
anything goes wrong on the job.

- > rat

Electrical Maintenance
and Repair Library

5 VOLS., 2042 PAGES, 1721 ILLUSTRATIONS
Tell you how to inspect and repair motor stavters and generators— how 
to diagnose motor and generator troubles— how to figure new windings 
for old cores on induction motors—direct and alternating current wind­
ings—repair shop methods for rewinding armatures— commutator con­
nections— testing armature windings— testing Induction motors for 
faults, etc., etc. New trouble-shooting book iy)w included: In addi­
tion to four well-known practical books on all details of electrical 
machinery, the Library now contains Stafford's Troubles of Electrical 
Equipment, a new book full of special trouble-shooting charts, expla­
nations of symptoms, and causes of machinery troubles, specific 
remedies, etc.

No Money down— special price— easy payments

r F R ¥ E ~ E ^ A M I N A T ld J i i r d u P O N ]
| M cGRAW -HILL BOOK C O ., 330 W . 42nd S t., New York I
I Send me for ten days’ free examination the Electrical Malnte* | 
i nance and Repair Library. If satisfactory I will send you $ 1 .0 0  in ■ 
I 10 days and $2.00 monthly until the price of $15.00 Is paid. ■
I If not wanted, I will return the books postpaid. (T o  In su re  I 

prom pt shipment write p la in ly  and fill in a ll  lin es.) *
J Name . . . . . . .
J Home Address . 
I City and State. 
J Position

L Name of Company.

iii
. M i i x - T - s a J

When Answering Advertisements Please Mention July Mechanix Illustrated 31



9 x B
S O U T H  S E N D

LATHE
'H ew  Io w >7e^mi.
O N L Y  $ 6 ° e A  M O N T H

WRITE for details on this new 
9 "x3 / Workshop Precision Lathe, 
back geared, screw cutting. Made 
in 8 different drives, 4 
bed lengths. 33 practical 
attachments available 
for use with this lathe.
Weight 320 lbs. crated.
Ask for catalog; 1SK - 
se n t  Free* Po stpa id .

SOUTH BEND LATHE W ORKS
269 E. Madison Street South Bend, Indiana, U. S. A.

F O R  Y O U R  O U T IN G  &  T O U R S !

AH Purpose VARJSCOPE AmericanV a ria b le Telescopes
Large achromatic lenses, clear and sharp. F§It mounted draw tubes, 
chromium plated, plainly marked power, set instantly for every use— 
sports, target work, hunting, marine, or astronomic. Made in threo 
sizes. Guaranteed. JO to 20X — $7.50; 10 to 30X — $10; 10 to 40X—  
$12.50. Bargain catalog: Air Gum, Rifles, Firearms, Binoculars ;  
Micro and Telescopes, Police Goods, Badges, etc. Send 3c stamp. 
LEE SALES CO. (Dept. MM) 35 West 32nd St., N. Y. City

For several years, Diesel engines have been replacing 
steam and gasoline engines In power plants, motortrucks 
and busses, locomotives, ships, tractors, dredges, pumps, 
etc. And now the first Diesel-powered passenger car is on 
the market. Our home-study course offers you a real op­
portunity to prepare for a worth-while position in this
new field. Write TODAY for full information. No obligation.
American School, Dpt. D B  28, Drexel at 58th, Chicago

HAVE YOU SOME SPARE
a basement or garage where you can do light work? We can offer 
you a profitable proposition, casting 5 & 10£ novelties, ashtrays, 
toy autos, etc. 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 1938 supply of our goods.

M ETA L  C A ST  P R O D U C T S  CO.
Dept. 2, 1696 Boston Road, New York, N. Y.

TRIAL LESSON IN
f t . DRAFTING

More good Jebc row  in D rafting. Leern AT HOME in spare time 
(or at our Chicago School). Send post card fo r  FREE TRIAL 
LESSON find see how easy to learn and get a good job , 

CHICAGO TECHNICAL COLLEGE 
H263 Tech. B ldg., 118 E. 26th St., C h icago , 111. 
If*, you'can qo away to college to learn Drafting, Engineering, 
Architecture, Electricity, Air Conditioning or Radio—send for 
FREE Blue Book,

FOLLOW THIS MAN
Secret Service Operator No. 88 is on the job I 
Running down dangerous Counterfeit Gang. Tell­
tale finger prints in murdered g ir l's  room.

T ? __„  _  The Confidential Report
Operator No. S8  m ad e  

*  to hie chief. Write for ft.
Earn a Regular Monthly Salary 

YO U  can becom e aCFInger Print Expert at home, 
in your spare time, at email coat. Write for  con­
fidential full report and details. Literature will 
be bent only to  pereone elating their age. 

I N S T IT U T E  O F  A P P L I E D  S C IE N C E  
1 9 2 0  S u n n yside  A ve .

D ept. B - 2 3 5 ____________________ C h ica go , H I,

A P P R E N T I C E S
B IG  P A Y  G O O D  F U T U R E
I f you arc interested in training yourself for a 
highly puid position in the aviation industry— 
Write, immediately, inclosing stamp.

M E C H A N 1 X  U N I V E R S A L  A V IA T IO N  S E R V I C E  CO. 
S t ra t h m o o r  S ta t io n  Dept. A  D e tro it , M ich .

Lowest prices in the trailer industry, I 
for windows, couplers, lifting devices 
and many other items needed by | 
trailer builders. Largest stock 

America. Prompt shipment. Send 10c for 40 page illus­
trated catalog.

MARVEL TRAILER PARTS CO.
19038 Celestine Detroit* M ich.

Bli ILD ARCIWELD l  R dodge '
“ We Show You How” G EN ER A T O R  fl?

For L ig h t  or H eavy Work
35c brings complete plans for build­
ing economical and efficient 75 to 
200 amp. are welder, and 193S' cata­
log listing over 500 welding and 
wlndeharger electrical items. Over 
100 other generator changes into motors, generators, grinders, drill 
press and electric fence for operating on Q, 12, 32 or 110 volts.

Minneapolis, M in n .LEJAY MFG. CO., 314 Lejay Bldg.,

S W l S f l l M i  JOI
;LET U S , V :  .  AT H OME

SIGNS CARDS________

E
A
It

W rite  D ept. A
R E G IN A  S C H O O L . O F  L E T T E P I N G7 7  W . W a sh in g ton  S t., C h icag o , III.

Nq Joke To Be Deaf
■ J f c .  —E v e r y  d e a f  p e r s o n  K n o w s  t h a t —

Mr. Way made himself hear his watch tick after 
l^being deaf for twenty-five years, with his Arti- 

a&j&lficial Ear Drums. He wore them day and night, 
^f^yThey stopped his head 

’ noises. They are invisible 
tv; andcomfortable.nowires I 

' /  or batteries. Write for 
J d  T R U E  ST O R Y . Also ' _
:'/k bookletonDeafness. ArtificialEarDrum
k W  THE WAY COMPANY
a- 741  McKerchey Bldg. Detroit. Michigan

.. a
I Write for free booklet describing "107 Plans for 
| Operating a Successful Business of Your Own” . 
“ Make from #20 to #100 a week starting in spare 

time at home. No peddling or house-to-house selling. 
Booklet sent free, and without obligation. Write for 
your copy today.

ELITE PUBLISHING CO.
Dept. G 214 Grand St. New York, N. Y . !

H O D  L A B O R A T O R Y ,

Featherweight— no g a g g i  n g — Natural 
Taste— Holds Better. Singers, Speakers 
like the extra tongue room, clearer mouth. 
All forms false teeth— by mail— as low 

9.75. 60-day trial. Write for FREE 
catalog, Impression material and sample. 
W e trust you. Monthly payments.

5 6 2  H O D  W I L L I A M S  B L D G .,  T A M P A ,  F L A .
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Golden Gate Exposition Will 
Reproduce Famous Geyser

“Old Faithful,” famous Yellowstone National 
Park geyser, transplanted to San Francisco Bay, 
promises to be one of the most amazing sights 
of the 1939 Golden Gate International Exposition.

This replica of the famous old geyser will be 
located in the yacht harbor adjoining Treasure 
Island. Controlled by electric valves from the 
island, the artificial geyser will gush to a height 
of 200 feet with all the awe-inspiring grandeur 
of the Yellowstone original.

The crater of “Old Faithful” will be simulated 
on the rock covered hull of a barge anchored some 
5C0 feet off the shoreline in Treasure Cove. Spout­
ing every 20 minutes, the geyser will eject a vol­
ume of 5,000 gallons of water per minute from  
multiple jets. A  series of smaller jets around 
the outside of the crater will pulverize the water 
spray to give the effect of live steam.

On the shore bleacher seats will be provided 
for thousands of spectators and small craft will 
give other visitors to the $50,000,000 Pageant of 
the Pacific a view of the spectacle from the harbor. 
Batteries of powerful colored searchlights playing 
on the column of water will be visible for thirty 
to forty miles.

Electrical installations and illumination effects 
will be under the direction of General Electric 
Company engineers.

One patent in five granted in this country is 
a chemical patent.

Italians have found that they can use the cellu­
lose from hemp to make explosives.

In 12 Weeks

ELECTRICITY

Way by 
Practical 
Work on 
Motors,

Generators,
Dynamos,

Etc.
I’LL FINANCE 

f YOUR TRAININGS
Send coupon today fo r  all details o f  my quick easy way to  1 
train for your start in the great fascinating field o f  E le c ­
tricity. I ’ ll tell you how  we can train you in 12 weeks by  the famous 
Coyne  “ Learn  B y  D o in g ”  method right here in my big  Chicago 
training shops. 1 will not only toll you about my training but I ’ ll tell............ ....only toil you  about m y training b _ . _ .. ___

get this training first— then pay fo r it ln  easy monthly 
' id ia o

training shops.you how you c „ -------------------------- . ~.----------------------
payments starting 60 days a fter your regular training perioi

JOB HELP AFTER  GRADUATION]
I f  you need part time work to help with living expenses, w o’ ll help i 
you get it. A fter graduation you get lifetim e employment service. 
Here at Coyne you don ’ t  need previous experience or a lot o f  educa­
tion. Send  co u p o n  today. When I get it  I 'l l  send yon m y b ig  free  
b o o k  and all deta ils o f m y offer. D on ’ t d e la y -g e t  the facts today. 
Mailing the coupon today can be your first start towards a b etter  
job and a real future.

I f  you need part tim e work to help w 
you get it. A fter graduation you get 
Here at Coyne you d on 't  need previous

Dept.
C O YN E ELECTR ICAL SCHOOL f 
B8-53  Chicago, Illinois |

me about your sensational “ Fay-A fter-G raduation" 
NAME

brand new Evinrude . , J 
ama2ingly light, handy and 

powerful. Weighs only 16 
lbs., and cruises 3 hours 

on a single fill! Literally 
packed  with big-value 

features including 
famed Hooded Power 

Evinrude Co-Pilot 
Underwater Silenc­

ing. Starts instantly f  
— spins into action 
with a flick of the 
starting cord. Costs 

than 34 an hour to 
Operate. Send for catalog! 

ELTO PAL only $37.50
Elto PAD (built by Erin- 
rude) weighs only 14 
pounds, and drives boats 
at twice the speed of 
oars. Elto ACE. $47.50 
—  the husky Handi- 
twin, only $67.50. Each 
an outstanding value l 
Address EVINRUDE 
MOTORS, 5509 N.' 
27th St. Milwaukee

FREE
C ata lo gs !

When Answering Advertisements Please Mention July Mechanix Illustrated 33



e JT E E L  STRETCH ES/-6ECA U SEO F 
EXPANSION, THE GEORGE WASHINGTON 
BRIDGt TH AT SPANS TH E  HUDSON 
RIVER MEASURES ONE AND O N E- 
QUARTER FEET LONGER IN SUMMER 
THAN ON A COLD DAY IN FEBRUARY.

-Kevin Peaise.Zeonardtcayij, ML

^  m K Y S C R A P E R  g a r d e n s / o n e
f- hundred  a n d  fo r ty  f e e t  ab o v e  
■ FIFTH AVENUE IN NEW YORK CITY, 

IS LOCATED A GARDEN FOUftTIMES AS 
LARGE AS THE FAMOUS HANGING 
GARDENS OF BABYLON. -

# c .» / ? ,  AiB£*ri£A. Af/m

Five dollars will be paid for the oddity selected by Nic Sprank as the best of the month. One dollar will be paid for all others 
used on this page. Send your oddity to Nic Sprank, Editorial Office, MECHANIX ILLUSTRATED, 1501 Broadway, New 
York, N. Y . Source or proof of each oddity must be given. Send all oddities separately, not with other manuscripts or letters.
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SMALL

DIESELS

. .  chances for employment 
lie in the fact that power will 
be used where none has been 

used before."
by Stanley Gerstin

This machine cuts grooves in the diesel cylinder block.

THAT the battle for recovery is being 
fought by industry on its h o m e  

grounds is well illustrated by the recent 
announcement by General Motors that it 
would soon begin the mass production 
and sale of two-cycle diesel engines for 
all purposes, ranging in size from 3,200 
horsepower giants down to small, light- 
w e i g h t ,  one-cylinder, 22-horsepower 
models!

What will this mean to the rural home? 
What will it mean to the farmer without 
electric power? What will it mean to the 
man with mechanical ability? What, for 
instance, will it mean to a man like Mike 
Foley who lives three miles out of 
La Grange, 111., with a brood of children 
and a sickly wife, who has only a hazy 
understanding of the terms economists 
use to measure the economic pulse of the 
country ?

It means power for farm equipment and
.35



The new two-cycle diesel 
is tested in this G-M lab.

Diesel cylinder-head sides 
are milled on this machine.

boring cam and crank* 
soles in cylinder block.

light for the rural home. It 
means increased e m p lo y ­
ment in engine plants and 
r e - e m p l o y m e n t  of thou­
sands of machinists, produc­
tion equipment operators, 
tool and parts makers and 
designers, and a vast organi­
zation of distributors, in­
stallation and maintenance 
men.. It means a chance for 
employment in a new field 
for the man with mechanical 
ability. To Mike Foley, who 
is a mechanic in an engine 
factory and who works only 
eight months a year, it will 
mean longer p e r i o d s  of 
work; more f o o d  in the 
pantry; more credit at the 
grocer. It m e a n s  cheap 
power for industry.

It means cheap power for 
the automobile and truck. 
Manufacturers have b e e n  
experimenting with diesels 
for automobile power for 
years with varying results. 
Trucks requiring engines of 
200 to 250-horsepower have 
had better success w i t h  
diesels, and today there are 
some 2,500 to 3,000 trucks 
operating over our highways 
under diesel power at 45 to 
60% of the fuel cost of gaso­
line.

The new diesel promises to 
change materially the un­
balance in the distribution of



mechanical power as an aid 
to man. It settles the prob­
lems of bulk, efficiency, and 
economy that s t e a m  and 
gasoline could not hurdle. 
One-third of America’s 130 
million p e o p l e  l i v e  on 
4,000,000 farms in the United 
States. Only 10% have elec­
tric power. The new diesel 
will provide power for the 
remaining 90%. The diesel 
will be of particular value in 
the dairy industry, for ma­
rine appl i cat i on,  mil ls,  
theatres, manuf ac tur i ng  
plants, oil fields, mining, 
lumbering, cotton mills, re­
frigeration plants, for pump­
ing, a s general-contractor 
equipment and in quarrying 
—just to mention a fe w  
prospective fields.

It is not difficult to specu­
late on the effect the new 
diesel package will have on 
t h e  employment problem 
and, consequently, on pur­
chasing power. Engineers 
and economists are not prone 
to hazard guesses on the 
employment possibilities re­
sulting from diesel produc­
tion, sale and maintenance 
on a national scale. Sane 
and sober estimates of the 
employment potentialties are 
best advanced by d i e s e l  
production men themselves 
who unanimously say that

The following is a list of possible applica­
tions for the small diesel engine:
1. Dairy Industry

a. Creameries
b. Ice Cream Plants

2. Marine Application
a. Pumps
b. Hoists and Winches
c. Electric Generators
d. River Boats and Ferries

?. Mills
a. Hammer and Attrition Mills
b. Flour and Feed Mills
c. Peanut and Soybean Mills

4. Theatres
a. Electric Generation
b. Power for Blowers and Pumps
c. Air Conditioning

8. Lumbering
a. Sawmills
b. Excelsior Mills
c. Shingle Mills
d. Stave Mills
e. Winches
f. Planers

9. Cotton Mills
a. Gins
b. Cottonseed Oil and

Feltilizer Mills
1 0  Refrigeration Plants

a. Cold Storage Plants
b. Ice Making
c. Milk and Meat Cooling Plants
d. Air Conditioning

11, Rock Crushing and Screening
a. Road Building
b. Construction
c. Building

5. Manufacturing Plants
a. Direct Mechanical Drive
b. Electric Generator
c. Compressors

6. Oil Fields
a. Pumping
b. Compressors
c. Drilling
d. Lighting

7. Mining
a. Air Compressors
b. Hoists
c. Mills
d. Pumps
e. Generators
f. Locomotives

12. Pumping
a. Municipal
b. Irrigation
c. Drainage
d. Dredging
e- Gravel Washing 
f. Road Building

13. General Contractor’s Equipment
a. Shovels and Draglines
b. Locomotives
c. Hoists
d. Pumps
e. Compressors
f. Electric Generation

14. Quarries
a. Air Compressors
b. Crushers
c. Drills
d. Hoists
e. Electric Generation

“ improvements that make diesel engine pro­
duction and application useful as one of the 
nation’s prime movers ( towards recovery) 
have been made, and the chances for exten­
sion of employment and contribution to the 
general national economy lie in the fact that 
power will now be used where none has been 
used before and that cheaper, more reliable 
power will replace many existing, inefficient 
power plants of other types.”

What concrete evidence have we of this? 
Getting down to facts, W. S. Knudsen, presi­
dent of G. M. at a congressional hearing in 
Washington a few months ago, said that his 
company has $21,000,000 invested in its va­
rious diesel enterprises. Major operations



Left— 'This dynamometer 
in General Motor’s new 
Detroit laboratory makes 
fuel economy tests on the 
new four-cylinder diesels. 
Below— Drilling the six 
tiny holes in the tip of the 
fuel injector is a delicate 

operation.

are
Detroit diesel plant which makes the 
smaller series of engines; the Cleve­
land plant which makes the interme­
diate engine sizes—special engines 
for marine use and the “packaged 
power” units (electric generation sets 
ready to go with base, switchboards, 
fuel tanks and all other necessary 
accoutrements wrapped up in a 
highly attractive metal cover); the 
electro-motive plant at LaGrange,
111., which m a k e s  complete diesel 
passenger and switching locomo­
tives as well as the larger sizes 
of diesel engines. These t h r e e  
plants now employ over 2,300 men. There 
are other manufacturers also on the diesel 
firing-line against the recession. No new­
comers to the business are Hercules, Wauke­
sha, Cummins and Buda who have been 
making diesels for industrial as well as auto­
motive use for years, and like G. M. they 
have been experimenting with small en­
gines with considerable success. Their in­
vestment in production facilitates amounts to 
millions of dollars.

The wide-spread use of the small diesel 
will also open up a potentially large field for 
diesel maintenance men, just as the advent 
of the automobile engine created the service 
men, the garage and numerous related ac­
tivities. The present garage mechanic must 
learn how the diesel fuel system operates to 
become a competent diesel maintenance man 
and the beginner would do well to learn a-new 
the principle of the two-cycle engine. Mike 
Foley, for instance, who is an engine plant 
employee, could use this training to improve 
his position—get a better job. The major

sources for his training are diesel schools, 
schools conducted by diesel manufacturers, 
and by practical experience gained in repair 
shops now servicing diesels.

The principle of the two-cycle engine is 
not a new one. It made its exit 25 years ago 
as a carbureted gasoline passenger car power- 
plant and now it returns to industry as an 
engine using solid injection furnace oil as fuel. 
The reason for developing the two-cycle 
diesel engine was to reduce its weight. The 
operation of the diesel engine calls for high 
pressures and the only way of making parts 
to withstand such pressur es was to put enough 
metal in the engine parts—more than what 
was required for gasoline engines. Naturally, 
a four-cycle diesel engine comparable to a 
four-cycle gasoline engine had a tremendous 
weight and was relatively larger in size, un- 
eeonomically so.

Development of the two-cycle diesel makes 
possible a reduction in weight by the fact that 
every downward stroke of the piston is a 
power stroke instead of every other down-
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ward stroke as in a four-cycle engine. Thus 
if the power stroke in a two-cycle engine is 
made as efficient as the power-stroke in the 
four-cycle engine, only half as many cylinders 
are required for the same result. By oper­
ating on the two-stroke cycle it is not possible 
to reduce the weight of 
the various parts but it 
is possible to reduce 
the number of them by 
getting the d e s i r e d  
horsepower and torque 
from half the number 
of cylinders and there­
by reducing the total 
weight and size.

The new two-cycle 
diesel must not be con­
fused w i t h  the old 
type two-cycle engine 
which a d m i t s  t h e  
mixed air a n d  fuel 
from the carburetor to 
t h e  ci-ankcase. The 
piston moving upward 
creates  a p a r t i a l  
vacuum in the crank­
case and w h e n  the 
p i s t o n  has traveled 
upward  sufficiently, 
the mixture enters the 
crankcase. During the 
following d o wn war d  
stroke of the piston the 
mixture in the crank - 
c a s e is compressed.
As the piston starts on 
its upward stroke it 
closes the outlet to the 
crankcase and there­
fore in the remainder 
of the stroke the mix­
ture is compressed in 
the cylinder. When the 
p i s t o n  reaches top 

[Continued on 
[page 139]

CRANK
■-SHAFT

CRANK
CASE

1. The two-cycle engine has twice the power of the four-cycle engine as illustrated by 
this chart. 2. Ports in the cylinder walls admit pre-compressed air from the blower.
3. The upward stroke of the piston closes the ports giving the pre-compressed air final 39 
compression. 4. Atomized fuel enters the chamber before the piston completes the 
stroke. High compression of air ignites this fuel and combustion begins. 5. Burned 
gases escape into manifold and fresh air cleans cylinder of the small diesel shown above.
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Home-Built Craft

A  H O M E - B U I L T  stern - 
wheeled boat, in which he 

hopes to voyage up and down 
the Mississippi River, has been 
constructed by 58- y e a r - o l d  
A. O. Engel, of Pittsburgh, Pa. 
Costing about $1,000 to build, 
the novel boat is powered by a 
converted automobile engine 
and is said to be the only gaso­
line-powered stern-wheeler in 
existence today.

Builds Automatic Lard
Ladling Device

A DISPENSING device that 
enables him to measure 

out any amount of lard in about 
one-fifth of the time requited 
by the usual hand-dip method 
has been developed by Martin 
L. Jackson, a store operator in 
Winston-Salem, N. C. The 
home-built dispenser features 
a small handle which, when 
turned, ejects the lard from a 
special spout in the form of a 
thick ribbon, as shown in the 
photo. The “secret” of the au­
tomatic ladling unit is a rubber 
diaphragm and a small jack 
which a p p l y  a c o n s t a n t  
pressure against t h e  supply 
of lard, forcing it out of the 
spout when the h a n d l e  is 
slowly turned.

Typewriter Attachment 
Draws Ruled Lines

NOISELESS in operation, a 
new typewriter ruling de­

vice enables straight lines to be 
made on paper by merely de­
pressing a key and sliding the 
carriage from left to right. The 
device consists of a small roller 
with a fine non-cutting ruling 
edge and is available in single 
or two-line sizes. The photo 
inset shows the roller.



Window Unit Filters, 
Recirculates Air

EASILY installed within any 
window frame, a n e w l y  

developed filter-fan device is 
said to remove dirt and plant 
pollen from the air, filtering and 
recirculating it at a rate of about 
250 cubic feet per minute. The 
volume of air is controlled by 
a revolving bar mounted in the 
center of a grille disc. The in­
stallation does not interfere 
with opening, closing or locking 
the window. In appearance, the 
unit resembles a compact radio 
receiver.

Rubber Block Serves 
As Clothing Brush

A GROOVED block of hard 
rubber, which is stroked 

with a small bristle brush for a 
few seconds before use in order 
to charge it with static elec­
tricity, is said to attract dirt 
particles when it is r u b b e d  
briskly over clothing or cloth- 
covered furniture, t h u s  ac­
tually removing the dirt rather 
than merely redistributing it. 
After a few strokes, the dirt 
picked up by the rubber block 
is swept into a basket or dust 
cloth with the small bristle 
brush, as shown in photo.

"Leaping Lena" Device 
Tamps Dirt Piles

NAMED “Leaping Lena” be­
cause of its unusual action, 

a 2,200-pound h and - g u i d e d  
tamping machine being used by 
flood control engineers in Los 
Angeles, Calif., actually leaps 
into the air sixty to seventy 
times per minute, landing with 
a thump that compresses piled 
dirt until it is harder than the 
ordinary ground surface. The 
machine is powered by a sin­
gle-cylinder gasoline engine.



Above—-Putting finishing 
touches on an "icon lung”  
before shipment to a bos* 
pita! where it will provide 
artificial respiration fo r  
patients whose breathing 
muscles have b e c o m e  
p a r a l y z e d  b y  disease.

Shown above is a workman welding the air-tight 
chamber which is the essential part of an "iron lung’* 
or diaphragm respirator, as it is known professionally. 
A partial vacuum is produced in chamber when in use.

Metal Lungs
JTlEATH stands at the hospital bedside, 

waiting. Beneath the covers, a gasping 
youngster fights for breath. He is a victim 
of infantile paralysis. Slowly, cruelly, the 
dreadful fingers of paralysis clutch at the chest 
muscles which pump the breath of life through 
his body. Soon those muscles will cease to 
function and the youngster will cease to 
breathe.

But death has not reckoned with the me­
chanical ingenuity of man.

A watchful doctor nods to a waiting group 
of hospital attendants.

“Respirator ready?” His voice is crisp, curt, 
for death is losing patience. “All right—trans­
fer the patient.”

The youngster is wheeled into an adjoin­
ing room, brought to rest alongside a strange 
object which looks like a torture chamber 
out of Poe. It is a horizontal metal cylinder, 
large enough to hold a man, with glass win­
dows in its sides and weird dials projecting



C onfronted with an infantile paralysis epidem ic in 
remote Juneau, Alaska, and unable to secure a com ­
mercially-made respirator, D r. R. C offey constructed 
an em ergency " iron  lung”  device, (above ) from  a 
large garbage can and motor-driven com pressor.

Bernard I.eibcl (r ig h t), and his assistant technicians 
pose with the simplified respirator they developed. 
The mechanical lung covers the patient’s diaphragm

from it. Gently, the patient is placed inside. 
Only his head projects from one end. It rests 
on a pillow and a soft collar fits snugly about 
his throat so that his body rests in an air­
tight chamber. He is a prisoner, buried alive, 
but buried only that he may live. The 
cylinder is a diaphragm respirator—com­
monly k n o w n  as an “iron lung”—which 
will literally do the patient’s breathing for 
him, maintaining the spark of life.

A  switch is thrown, dials checked. A  mo­
tor hums to life beneath the respirator. A 
miracle is taking place inside the tank. Life- 
giving air surges into the patient’s lungs, is 
robbed of its oxygen and exhaled. The 
rhythm of breathing is perfect, except that 
the patient’s own nerves and muscles have 
nothing to do with it. For hours and days 
the iron lung keeps the breath of life in the 
body of its guest.

It is a wonderful mechanism of nature 
which the iron lung replaces. It is only when 
you run for a train or have a cold that you 
realize you are breathing at all. The prin­
cipal muscle of respiration is the diaphragm, 
and an extraordinary muscle it is. If you lift 
your hand, the action is accomplished by 
voluntary muscles obeying your command. 
The heart is a muscle, too, but different in 

[Continued on page 138]

Give Life
by Donald G. Cooley

only, leaving the body available for medical and 
other attention, t h u s  facilitating nurses’ work.Man's mechanical in­

genuity cheats Death 
of victims in war on 
infantile paralysis.

T h e com pact rubber, respirator shown above may soon  replace the somewhat cumbersom e metal chamber types. Like the 
larger "iron  lungs”  it creates a vacuum pressure that lifts and lowers the patient’s chest walls, enabling breathing to  be 
continued despite paralysed muscles. The aluminum framework is held to the patient’s body  by rubber fittings.
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Retouched to bring out the cars’ outlines, 
the photo above shows how the ’ 'invisible” 
light beams of the rear car light up the 
front car’s license plates, but cast no tell­
tale reflections that might attract air raiders. 
The light produced, however, is sufficient 
to allow drivers to travel at 40 m.p.h.

Fitted to an automobile alongside ordinary headlights (above), "invisible” 
light- lamps cast a narrow beam that enables the driver to steer safely along 
a highway, but which is invisible above a height of 80̂  yards, thus foiling 
aerial bombers. To facilitate traffic in a city darkened against air raids, special 
"invisible” light lamps are installed at street comers (right). When the 
driver reaches one corner, the lamp on the next corner becomes visible to him. 
The lamps cast no reflections, even on the blackest night, and the beams are 
visible only to persons directly in their path. Another adaptation of the 
beam is shown in the photo below. The specially designed signal gun, hav­
ing a range of four miles, throws an extremely narrow beam towards a known 
point, which can be seen only by persons standing in its secretive path.

DEVELOPED as a safeguard against air 
attacks, which are usually unsuccessful 

unless the raidex-s can detect the lights of the 
city they are attacking, an “invisible” light 
lamp has been invented by Captain J. Bikker, 
a Dutch Army Intelligence officer. The lamp 
throws forward a light which can be seen only 
by a pei-son standing directly in the beam. 
Neither the light beam nor the lamp itself can 
be seen, however, by anyone not in the line 
of the beam. No ray, not the slightest 

[Continued on page 134]



KYW Moves Into 
$600,000 Home

PH I L A D E L P H I A ’ S 
new R a d i o  Center, 

home of KYW, embodies 
the latest ideas in sound­
proof studio construction, 
lighting, air conditioning, 
and color schemes. The 
chief innovation is a large 
basem en t audi tor ium 
studio, said to be the only 
sub-surface studio ever 
b u i l t  for broadcasting 
purposes.

F i v e  o t h e r  studios, 
offices, m a s t e r  control 
room, clients’ audi t i on 
room, and transcription 
room are distributed over 
the second, t h i r d  and 
fourth floors. All the 
large studios are equipped 
with observation galleries 
from which visitors can 
view broadcasting opera­
tions with comfort. The 
third floor affords specta­
tors a clear view of the 
master c o n t r o l  room, 
where engineers will be 
in control of incoming and 
outgoing radio and wire 
connections.

The a ir  conditioning 
p l a n t  supplies artificial 
atmosphere for e v e r y  
room in th e  building, 
m a k i n g  windows un­
necessary. T h e  u n i t  
weighs one hundred tons 
and has a 25,000-cubic- 
foot capacity per minute.

Clamps Protect 
Dental Patient

BECAUSE s o m e  pa­
tients toss and injure 

themselves or the dentist, 
while under the influence 
of “laughing gas,” a Chi­
cago dentist has devised 
clamps to grip the shoul­
ders and hold patient in 
position for dental work.
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i f  f  V  V  P  D  iK I  JLa 1 j  Ei I t
W ELL
by R. DeWitt Miller

ON A hot August day in 1935 Drilling 
Superintendent H. P. McKay watched 

the drill bite for a new well on the Wyoming 
flats. It was known as No. 1 Allen.

“She ought to come in for a big gusher at 
about 4,100 feet,”  McKay said. “This field is 
pretty well proven. We know there’s an oil 
sand at that depth.”

Through the hot summer days the drill 
bored its way down through strata after 
strata. One thousand, two thousand, three 
thousand feet. Casing was cemented to a 
depth of four hundred feet. The rest of the 
hole was left open.

Nobody worried about that open hole.

Everything was going fine. On down towards 
that oil sand at 4,100 feet went the bit. The 
continuous flow of mud, which picks up the 
drill cuttings and holds back the gas pressure, 
was circulating perfectly.

Thirty-five hundred feet. Only six hun­
dred feet left to go. In another week the well 
would be brought in. Thirty-seven hundred 
feet. Thirty-eight hundred—and the bit 
stuck.

Still nobody worried. The m u d  was 
pumped out of the hole, and oil was poured 
in to loosen the bit. To keep the gas pressure 
under control, the blow-out preventor, or 
valve, at the top of the hole was closed.

The bit wouldn’t loosen. All the local 
trouble shooters held a conference, while 
McKay pulled on his pipe. Then somebody 
noticed a strange thing. The ground about a 
hundred yards from the well began to s.tir 
about, as if a gigantic seed was about to 
sprout. Then gas began to come out through 
the earth. Nobody dared go near it. The

Superintendent McKay and his assistants peer at the 
wreckage of the Killer Well, Leaking gas from the 
old well caused the crater shown in the foreground.



A quarter of a million 
dollars, a man's life, and 
12 months of weary fight­
ing was the price paid 
to control No, 1 Allen 
in Wyoming's oil fields.

A glass blown rock striking the crown block caused 
the first fire that reduced the derrick to a twisted mass 
of steel. 60 million cubic feet of gas burned daily.

Twenty quarts of nitroglycerin were exploded to blow 
out the flaming well, pouring black clouds and tons 
of earth into the sky. Pipe cannon wheels are visible.

gas was both inflammable and poisonous.
McKay hunted up an old time driller and 

asked:
“Were there ever any other wells drilled 

around here?”
“I’ve heard about some that were put down 

fifty years or so ago. I guess they’re pretty 
much filled up now.”

McKay swore. The whole thing was clear 
now. When the top of the hole had been 
dosed, the gas had built up enough pressure 
to force it through the sides of the open hole. 
It had run along a porous strata, and was 
coming up one of the shallow abandoned wells.

The crew put on gas masks, doubled their 
life insurance, and t r i e d  to cement the 
abandoned well. But the earth caved in under 
their feet. It was like trying to cement a hole 
in jelly.

Then it began to “crater.” An oil well 
crater is like a miniature volcano. The water



Lesh is shown placing nitroglycerin tubes in his pipe cannon. The torpedoes 
were drawn through the water cooled pipe and detonated at the mouth of the well.

from the old well grew steadily. Tons of ce­
ment were poured into it. The gas simply 
found new channels.

Day by day the edge of the crater crawled 
nearer the derrick of the Killer Well. Very 
soon it would undermine the derrick and the 
well would be lost somewhere at the bottom 
of that crater.

There was only one thing left to do.
“ Open the blow-out preventor, and let 

her go.”
The great steel jaws which had closed the 

top of the well were opened—and 60,000,000 
cubic feet of gas a day roared into the sky. 
This relieved the pressure from the aban­
doned well. The crater stopped crawling. 
The derrick of the- Killer Well was safe, but 
the well was as far from being under control 
as ever.

Heavy mud must be rammed down the well 
to force the gas below the porous strata. The 
slightest spark would light those millions of 
cubic feet of gas roaring out of the hole. '

Oil well drillers aren’t weaklings. They 
started mixing mud and getting ready for 
another effort to control the well. The day 
of the big push it turned cold, and the mud 
froze. There was nothing to do but play poker 
until the temperature went up.

A  month later work was begun again. But 
when the crew tried to pump mud down, they 
found that the drill pipe was cut in two places. 
It had been worn through by the stream of 
rocks blown up the hole by the escaping gas.

The broken sections blocked the hole. New 
pipe could not be run in.

There remained only that heart-breaking 
job—tool fishing. But in this case the crew 
fished with death always at their elbows. A 
spark—and they would be incinerated where 
they stood. And so they fished patiently, 
slowly, trying to keep their minds off the 
roaring gas. One after another, trick hooks, 
and things like giant forceps, were lowered 
into the hole in the hope that they would catch 
the end of the broken pipe. Finally they suc­
ceeded. But after the first piece of broken 
pipe was pulled out, new pipe still wouldn’t 
go down. The second broken section still 
blocked the hole. The crew, their nerves raw, 
their bodies weary, decided to declare an 
armistice. They left the Killer Well roaring 
defiantly and went home.

At midnight the red ghost which had 
haunted them for weeks finally struck. A  
rock, blown out of the hole by the gas, hit 
the giant crown block where the tackle was 
hung. There was a little spark and in less 
than a minute the hundred foot derrick was 
a twisted mass of junk. Sheets of flame shot 
two hundred feet into the sky. Like a huge, 
torch the well lighted the region for miles 
around.

The crew stood in a little group and stared 
at the flaming well. A ll the struggle, the 
money, the human courage—wasted. A  spark 
had wiped out what they had risked their 
lives for. Some one said wearily:
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CROWN BLOCK

Right— M ud is pum ped into hollow  
drill pipe and forced out of the bit 
•where it picks up the drill cuttings 
and travels back up the hole to the 
mud pit. Steel casing was cemented 
in the well to a depth of 400 feet. 
The shallow, abandoned well at the 
left was drilled 50 years before and 
was left filled in with rubble, com­

pletely forgotten.

MUD HOSE
WELL CASING 
CEMENTED TO 
400 FEET

PUMP
ABANDONED AND 
FORGOTTEN WELL MUD Pit

NORMAL FLOW 
OF MUD : ;

POROUS
FORMATION

LEAKING g a s  c a u s e s  
ABANDONED WELL TO 
CRATER OPEN HOLE

BLOWOUT
PREVENTOR
CLOSED

DRILL PIPE

GAS PRESSURE
AT BIT HELD 
BACK 3Y MUD

Left—-When mud was 
removed to free the 
bit, gas pressure forced 
closing the top of the 
well. Gas s e e p e d  
through porous strata 
and escaped through 
the old well which be­
gan to crater like a 
miniature vo l c a n o .  
When the blow-out pre- 
ventor was opened to 
save the derrick from 
b e i n g  undermined, 
rocks, blown up the 
hole by gas, cut drill 
pipe, clogging the hole.

CEMENTED CASING CONTROLS 
GAS PRESSURE TO TOP OF WELL

GAS LEAKS THROUGH 
POROUS FORMATION

~1 DRILL PIPE CUT IN TWO PLACES 
1 . BY GAS BLOWN ROCKS ^  Vyrn.

WHEN MUD IS REMOVED TO FREE 
BIT, GAS PRESSURE GETS UPPER 
HAND MUD HOGS

8?T STICKS AT 3800 FT.

BROKEN PIPE REMOVED AND
NEW PIPE RUN IN

ABANDONED WELL c; 
CLOSED WITH CEMENT

MUD

HUGE QUANTITY OF MUD 
CONTROLS GAS PRESSURE 
IN 10 MINUTES

Right— After the blow­
out p r e v e n t e r  was 
opened and gas pressure 
relieved, the old well was 
cemented. Broken pipe 
was removed, a new pipe 
run in and mud hogs in­
stalled whi c h pumped 
mud into the well. Hun­
dreds of tons of mud 
crammed down the well 
finally overcame the gas 
pressure and the well 

was under control.



“What shall we do now?”
“Call Frank Lesh,” McKay said grimly. 

“He’ll blow out the fire if anybody can.”  
Frank Lesh had a genius for dealing with 

tough oil fires. He had blown out many of 
the industry’s bad hombres. But the Killer 
Well stumped him for a while. The fire was 
so hot that he couldn’t get close enough to 
explode t h e  nitroglycerine torpedoes by 
which an oil well is blown out— on the same 
principle as you blow out a match. It looked 
as though the Killer Well was going to bum  
forever, until Lesh came forth with an inven­
tion. He called it a “pipe cannon.” This 
consisted of several hundred feet of double 
pipe on the end of which were two wheels. 
By means of these wheels the end of the pipe 
was maneuvered into position just at the base 
of the column of flame. Two torpedoes, each 
containing ten quarts of nitroglycerine, were 
pulled through the pipe by a cable. Water 
was circulated through the jacket formed by 
the double pipe. This cooled the pipe suffi­
ciently to allow the nitroglycerine to be 
brought to the well without exploding. When 
all was ready, the charge was detonated. The 
fire was blown out, and everybody breathed 
easier for a while. Two relief wells were 
begun, and a new derrick was moved over the 
Killer Well. The crew went back to fishing 
for the broken section of drill pipe.

Meanwhile engineers were busy designing 
another gadget. This was a T-shaped mani­
fold which was to be fitted on the top of the

well, as soon as the fishing job was done. The 
gas would be allowed to escape through the 
pipes which formed the cross of the T. Pipe 
lines would then be hooked up, and the gas 
carried away from the danger zone. The 
crew, their faces seared ever deeper with 
worry, went on fishing. After a month they 
got the hole cleared.

Things seemed easy sailing now. All they 
had to do was to install the seven-ton T - 
shaped gadget on top of the well. The crew 
made ready. Superintendent McKay’s son 
was a member of that crew.

The well did not catch fire. There was no 
explosion. Everything was quiet. Then 
when the crew was lulled into a sense of 
security, the well struck in a subtle, deadly 
way.

The poisonous gas seeped into the lungs of 
young McKay. He collapsed and was rushed 
to the hospital, where he died. He was an 
oil man’s son, and he went out fighting a 
driller’s fight, one of the unsung men who 
give their lives so the gas tank of your car 
will be full. The Well had become a killer. 
From that time on there was something per­
sonal between the elder McKay and the Killer 
Well. It had killed his son.

The T-shaped gadget didn’t work. Then 
they tried pumping in water from the relief 
wells. The water was supposed to seep 
through the porous strata and drown the well. 
That didn’t work either. The Killer Well 

[Continued on page 137]

Huge mounds of black, frozen mud, each as large 
as a house circled the Killer Well. Finally the huge 
mass was literally crammed down the well's throat.



Builds Bacing Car
For Becord Try

WEIGHING t h r e e  tons 
and powered by two 

1,250-horsepower motors, a 
specially designed racing car 
has b e e n  constructed by 
John Cobb, of London, En­
gland, who hopes to pilot it 
at a speed of 350 m.p.h. over 
the salt flats near Salt Lake 
City, Utah, in an effort to 
break the world’s record of 
301 m.p.h. now held by Sir 
Malcolm Campbell, famous 
British sportsman. The chassis and frame­
work of the racer (right) is fitted with an all- 
metal streamlined body (above), which can 
be lifted off in a few minutes, thus facilitating 
the changing of tires and refuelling during the

attempts to establish a new record. The 
front axle of the racer has a spread of five 
feet, six inches and the rear axle three feet, 
six inches. A  glass turret in the body serves 
as a windshield for the driver.

Pail With Nipple Feeds Calves, Beplacing Mother Cow

DESIGNED for the feed­
ing of calves after they 

have been removed from 
their mothers to fatten them 
for the veal market, a special 
feeding pail that simulates 
a cow ’s udder has recently 
been developed. The pail is 
fitted with a waived rubber 
nipple which serves to con­
duct the milk safely past the 
calf’s paunch and directly to 
the stomach where curdling 
and digestion take place as 
they would if the milk was 
being obtained f r o m  the 
mother. Pail is rust-proof.



INHERENT STABILITY/1911
THIS STRANGE TAILLESS 
DUNNE BIPLANE BUILT 27 5
YEARS AGO FLEW SAFELY 
WITH THE PILOT J
AWAY FRO MALL Y \  1
CONTROLS I V y

V IS IO N /
FORERUNNER OF ALL
"PUSHER" FIGHTERS, THE > 5
VICKERS "GUN BUS" OF 1913.

SIMILAR TYPES PROVED 
-  EFFECTIVE IN MEETING THE 

FIRST FOKKER
SCOURGE (1915*16)

ENGINEERING/ 
HORIZONTAL RADIAL 
MOTOR, GEAR-DRIVEN 
PROPELLER, STEEL 
TUBE SINGLE-SPAR 
WINGS METAL-CLAD 
FUSELAGE ANO OLEO 
LANDING GEAR DATE 
FROM THIS BREGUET 
BUILT IN 1911. WHEEL 
BRAKES WERE ALSO IN­
TRODUCED AT THIS TIME

THE CURTISS J 
TRICYCLE TYPE ~ 
LANDING GEAR- 
CUMBERSOME 
BUT EFFECTIVE/

NOTE THE 
DIVIDED LEG 
LANDING GEAR

2 4  YEARS A G O /— TH E  1914 SUPERMARINE 
SEAPLANE B OASTED FULLY STREAM LINED HULL 
WING FLOATS AND E N G IN E COW LING. COMPARE 

THIS STRIKING OESIGN W ITH TO DAY'S STYLES

grapnel

The

FULLY ENCLOSED 
80H.P. GNOME 

ROTARY MOTOR, 
THREE-BLADED 

PROPELLER

EAftLY BIRDS

MODERN TODAY/
THE EXPERIMENTAL 
BRISTOL MIDDLE-WING MONOPLANE OF 1922 
WITH RETRACTABLE LANDING GEAR & RADIAL ENGINE

2 0  YEARS A H E A D  
OF ITS T I M E / - T H E  
1911 ANTOINETTE WAS A 
TAPERED LOW-WING FULL 
CANTILEVER MONOPLANE 
WITH ENCLOSED CABIN, 
STEAM-COOLED VEE TYPE 
MOTOR AND WHEEL PANTS

CONTROLS 
S E T FOR 

CLIMBING

An' outstanding phenomenon of modern airplane 
design is the resurrection of ideas originated dur­
ing the pioneering "early bird” days of aviation. 
Although the pioneers, judged by today’s stand­
ards, labored in almost total ignorance and were 
hampered by a lack of suitable materials— particu­
larly motors— the fact remains that they managed

1909-16

T A IL  FIRST STYLES IN 1911 —
SOON DROPPED BECAUSE OF UN­
SOLVED PROBLEMS OF STABILITY, 
THIS BLERIOT "CANARD" NEVER­
THELESS PRESENTED NUMEROUS 
HIGHLY ORIGINAL FEATURES NOW 
ACCEPTED AS GENERALLY SOUND



TYPICAL PRESENT 
DAY SEAPLANES.

FLEETWING SEABIRD
AMPHIBIAN
(USA.)

FAMILY RESEM BLANCE 
COMPARE TH EU N ES OF TH IS  « 
LATEST GRUMMAN M ID-W ING 
FIGHTER WITH TH E  1922 BRISTOL

a s a g m a a
WALRUS (FOREIGN)

INHERENT STABILITY-TO DAY 
w a t e r m a n 's ARROWPLANE 
(LE FT) A N D -R IG H T -  «  - *

TH E  AKER MAN -Jk ./  <( 3 %
MONOPLANE —
TH E TA IL L E S S  > ' j W *  
IDEA MODERNIZED /  .  ' ^

/  NEARLY 25 
■ YEARS AFTER /

THIS MILES FALCON, A 
TYP IC AL 1935 LOW WING 
SPORTPLANE POPULAR 
IN ENGLAND,BEARS A 
STRIKING SUPERFICIAL 
RESEM BLANCE TO TH E  

— s, 1911 A N TO IN E TTE  
M  SHOWN OPPOSITE

BELL'S AIRACUDA 
(BELOW) REVIVES TH E  
PUSHER FIGHTER IDEA j

S gT  1 NOSE W HEELS
W - ^  THIS WACO CABIN 

BIPLANEf£FFr)AND 
THE WEICK PUSHER 

MONQPLANEl'afi'Otf) SHOW 
2 INTERESTING EXAMPLES 
OF TODAY'S REVIVAL AND 
INCREASING USE O F T H E  
TRICYCLE LANDING GEAR

to think up designs applauded today. That their 
designs were often carried out crudely in produc­
tion is true, but in making; comparisons it should 
be remembered that technical advances now com­
monplace were unknown 20 to 30 years back. On 
these pages, Douglas Rolfe, artist, depicts some 
modern planes and their "early bird” prototypes.

T A IL  FIRST 1938
THE STEFANUTTI SF-3

GO



A completed eight-foot section of the world’s largest 
diorama. The tall building in the background is a 
model of the International Building at Radio City. 
Directly in front of it is the Radio City Music Hall. 
Carl E. Cederhlotn, working on one of the buildings, 
indicates the relative sizes of the building heights.

THE world’s largest diorama—a colored, 
animated architectural model of New 

York metropolitan area—combined with the 
world’s largest model subway system, will 
be presented by the Consolidated Edison 
Company of New York, Inc., and affiliated 
companies, as their principal exhibit at the 
New York World’s Fair, 1939.

The most elaborate exhibit of its kind ever 
constructed, w h o s e  magnitude suggests a 
cross between Paul Bunyan and the Colossus 
of Rhodes, the model will give visitors from 
every spot on the globe an inspired view of 
“New York, City of Light.” Four thousand 
buildings, ranging in height up to twenty-five 
feet, will tower over miniature automobiles 
starting and stopping to true-scale traffic 
lights as they flash red or green.

Under this colossal model—nearly as long 
as a city block and as high as a three-story 
building—a gigantic subway system will be in 
continuous operation. Seventy-eight cars, 
each a masterpiece of model-makers’ crafts­
manship, will travel over hundreds of feet of 
specially constructed track.

Designed, by Walter Dorwin Teague, the 
diorama will be presented with striking 
sound effects in cycles dramatizing the con-

GIANT DIORAMA



tributions of electricity, gas and steam to life 
in New York. Each performance will crowd 
into a twelve-minute cycle, the highlights of 
a twenty-four-hour period in the metropolis. 
The lighting effect of a mid-day thunder storm 
and the gilding of skyscrapers by the setting 
sun will heighten the spectacle’s dramatic in­
terest.

A  project so large that a single craftsman, 
however expert, could not complete it in a 
lifetime of work, the construction of buildings 
alone represents 100,000 man-hours of work. 
Reduced to terms of a single craftsman, it 
represents more than forty-eight years of 
continuous work, five days a week, eight 
hours a day, and no time off for vacations. 
If a single craftsman should attempt such a 
large scale model, he first would find it neces­
sary to spend a year or two compiling infor­
mation on the size and position of more than
4.000 buildings. He then would study each' 
individual building, familiarizing h i m s e l f  
with architectural details so that the model 
Would represent faithfully its larger prototype. 
With this work completed, actual construction 
could be started—a forty-eight-year job.

Even at the completion of every one of the
4.000 buildings, with their 130,000 windows,

A diorama artist is shown 
adding finishing touches to 
the Consolidated Edison 
Buildmg in the ofte-tenth 
scale model of the giant 
diorama under construction.

Miniature New York City 
contains 4,000 buildings.

i- ii

*; , '  | j  1

. «  l !
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I
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>y Clifford Peters

The three photographs at the left show portions of the 
diorama model. At extreme left is represented the Bronx, 
with Westchester in the background. In the center is mid­
town New York with the Chrysler building at the tight. The 
third photograph shows lower New York with Brooklyn on 
the other side of the East River. Above is shown a work­
man constructing a plaster model of the Hotel Astor roof.



Above—-The partially completed steel framework of the Trylon as It 
appears from within the entrance arcade of the Hall of Business 
Administration. When completed, the Trylon will be the tallest 
structure at the fair, 700 feet high. Below— An artistes drawing 
of the New York State Exhibit Building and Amphitheater.

1,700 building lights, and 100 
street lights, the craftsman 
would not find his job finished. 
He then would find it neces­
sary to start on an elaborate 
study of New York’s trans­
portation facilities. Railways, 
street cars, elevated and sub­
way systems would have to be 
just as familiar to him as each 
of the 4,000 buildings.

The subway system would 
involve the design and con­
struction of s e v e n t y - e i g h t  
cars, twenty of them powered, 
and fifty-eight of the trailer 
type. The design and selec­
tion. of materials would be of 
more than normal Importance 
in these particular cars be­
cause each one m u s t  be 
capable of running a distance 
equal to one and a half times 
around the earth.

With design completed, the 
mythical craftsman, c o u l d  
start on the job of making 
patterns, castings, m o t o r s ,  
trackage and. finally the as­
sembly of thousands of parts. 
With the cars completed, he 
then would face the prob­
lem of planning an elabo­
rate system of controls, to 
permit nine individual trains 
to operate on double tracks. 
Local trains should stop at 
their correct station while ex­
presses whiz by. Block sys­
tem safety switches would be 
necessary so t h a t  on one 
particular section, three trains 
could operate on the same 
track, e a c h  at a different 
speed with but one train stop­
ping at a time. The average 
speed on the trains would 
have to be two feet a second 
to equal a scale speed of thirty 
miles an hour.

With the subways in oper­
ating condition, the craftsman 
would start on the installation 
of principal electric, gas and 
steam lines. Neon t u b e s  
would be used for this pur­
pose, blue green and yellow 
tubes  indicating electricity:



red and orange indicating gas, 
and white showing the posi­
tion of steam. Eleven hun­
dred feet of neon tubes would 
be used for this pin-pose. Two 
hundred additional f e e t  of 
tubing would be required for 
the miniature neon signs used 
in their correct scale position 
on the buildings.

He then would face the 
problem of constructing the 
principal Consolidated Edison 
plants in translucent material, 
showing the transformation of 
coal into electricity, gas and 
steam.

Leaving our m y t h i c a l  
craftsman to his gigantic task, 
and returning to the diorama 
as it is now being made at the 
D i o r a m a  Corporation of 
America, Long Island City, 
N. Y., we find that a wealth of 
detail will give it realism. In 
the Coney I s l a n d  section, 
roller coasters and f e r r i s  
wheels will be seen in action. 
In the Queens area, miniature 
World’s Fair buildings will be 
shown. In Manhattan, where 
the Empire State Building 
will tower above the street, 
numerous skyscraper replicas 
will reproduce the skyline 
view. Among the Consoli­
dated Edison plants to be 
shown in detailed animated 
form will be steam-electric, 
gas and steam stations, supply 
source’s for t h e  l a r g e s t  
single s y s t e m  cu stom er 
groups of their kind in the 
world.

T w o -h u n d re d  and four- 
thousand watts of illumina­
tion for the diorama will 
require the most extensive 
model wiring job on record. 
Times Square will blaze with 
light. Ocean liners will lie at 
river piers. Motor traffic will 
flow across s u s p e n s i o n  
bridges from Manhattan to 
Brooklyn.

Among the modelmakers 
working on the diorama are 
architects, draftsmen, “blow-

A corner of the factory in which the giant diorama is being con­
structed. Edward H. Burdick (left) president of the Diorama Cor­
poration of America, is shown explaining a construction point to 
Payson Jones of the Consolidated Edison Editorial Bureau.

Above— Some of the parts used for the construction of the model 
subway system to be operated under the diorama buddings. Below 
— One hundred tiny street and traffic lights will add realism to the 
diorama. The traffic lights contain small red and green bulbs which 
will flash their colors in accordance with miniature traffic conditions.



An architect’s drawing of 
the Aviation Building, 
designed to give visitors 
the impression of arrival 
at an active airport. Pro­
pellers will be whirling 
and the drone of motors 
will pervade the hall.

This great stainless steel hemi­
sphere, 66 feet high and 132 feet 
in diameter, will house two floors 
of exhibits by the United States 
Steel Corporation. The use of 
structural steel members on the ex­
terior is a feature of the building.

A glorified laboratory to demon­
strate the transformation of com­
monplace substances into luxuries 
will be part of the exhibit "The 
Wonder World of Chemistry" by 
E. I. du Pont de Nemours 8C Com­
pany. At left is shown a model 
of the building which will house 
the exhibits of this company.

up” men, carpenters, electricians, spray men, 
scenic artists, sculptors and ornamental plas­
terers. Also, electrical and mechanical en­
gineers, designers, pattern makers, lighting 
experts, glass workers, steel workers and 
sound effect men. Capable of modeling ocean 
liners, ferry boats, railroads, subways, sus­
pension bridges, elevated highways, trans­
mission lines, power houses, skyscrapers and 
cathedrals, these men bring to the diorama 
the special training of the building arts.

To list the diorama structures would be to 
enumerate the city’s principal office buildings, 
bridges, churches, hotels, theaters, apartment 
houses, museums, stadia and utility plants.

Of the exhibit’s thirty-seven-foot height, 
twenty-nine feet represents the vertical dis­
tances between street level and skyline, while 
an eight-foot section represents the 
under-ground. Occupying a floor 
space of 7,000 square feet, the dio­
rama will be presented in a hall 
accommodating 800 spectators at 
each showing.

The building housing the exhibit 
will be a circular structure of mod­
em design, 300 feet long and nearly 
115 feet wide. Without windows, 
it will be artificially lighted and air 
conditioned throughout. A spec­

tacular building facade will be provided by 
a crescent-shs red water screen, the only one 
of its kind ever erected. Floodlighted for 
night effects, presented against a dark blue 
background, 45 feet high by 275 feet long, 
fountains will plume upward along the entire 
building front in a constantly changing water 
display. The waters of a reflecting pool, 
fronting on the fair’s Electrical Plaza, will 
mimor the building scene. A bridge will lead 
visitors through the screen—like “Alice 
Through the Looking Glass”—into the build­
ing.

Among the displays designed to catch the 
visitor’s eye as he enters the building, will 
be an airplaneVview map of the New York 
area, occupying a wall space fifty-two feet 
long and eighteen and a half feet high.



Above— A sketch of one of the exhibits of "The World of Tomorrow" which will show the possibilities of travel 
through the stratosphere by means of rocketships. Below— An artist's drawing of a spectacle of fire and water 
to be shown visitors at the New York World’s Fair 1939. A thousand water nozzles and hundreds 
of gas burners will be used. Special equipment will be necessary for igniting the gas under water.
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Italian Mechanic Builds Microscopic Electric Motor
SO TINY that it must be examined under 

a microscope (above) in order to see its 
details clearly, an electric motor constructed 
by Amedeo Tomassini, a mechanic in Rome, 
Italy, actually works, developing eight-

thousandths horsepower. The motor consists 
of 45 parts and required 200 hours to build 
and assemble. The photo above shows the 
motor against a postage stamp background, 
as it appeared through the microscope.

Device Shows Color Tones

ABOUT 13,000 possible color combinations 
- for a body paint job can be visualized 

by a prospective automobile p u r c h a s e r  
through use of a new color calibrating rota­
tor device. Two discs of different colors are 
placed on the rotator and whirled so rapidly 
that they seem to blend together, providing 
tones that vary with the speed of the rotator.

Kit-Form Kayaks Developed

ENABLING even an inexperienced man to 
build one in minimum time, a new 17- 

foot cedar kayak is supplied in pre-fabricated 
kit form. Available in either single or two- 
passenger types, the kayak has a carrying 
capacity of 600 pounds.



Carves Novel Objects 

From Lumps Of Coal

CARVING beautiful novel­
ties from lumps of coal is 

the unique business engaged in 
by Charles H. Cunningham, of 
Summit Hill, Pa. Two of his 
carvings—a fireman’s trumpet 
and a football—are shown in 
the photo at right.

Inner Tube Rafts Are 
New Beach Attraction

TW O-SEATED rafts, con­
sisting of a framework of 

four crossed poles attached to 
large auto tire inner tubes by 
means of broad strips of heavy 
canvas webbing, w h i c h  also 
serve as seats, have created a 
new and popular water sport. 
The novel rafts are propelled 
by small hand-driven paddle 
wheels operated by the person 
occupying the rear seat.

New Lens Developed

r jE V E L O P E D  b y  a w e l l  
known optical firm for 

special use with aerial pho­
tography cameras, a new type 
of lens is said to show three 
times as much area as ordinary 
types, thus speeding work.



Grand Coulee Dam oh the Columbia River in Washington 
(above) is about 50% completed. Cooling the tremendous 
heat liberated by the "raring” concrete is a major refrigeration 
problem. How it is being done is explained in the text below.

Above-Feeding cold water into the cooling pipes which are 
embedded in the dam’s concrete walls at intervals of five feet.

Shown above is one of the barges which are equipped with 
pumps that feed the cold waters of the Columbia River to the 
2,000-mile network of refrigeration pipes set in dam’s walls.

CONSTRUCTION of Grand Coulee Dam 
on the Columbia River in Washington 

created a major refrigeration problem for 
engineers to solve, inasmuch as the dam’s 
11,250,000 cubic yards of concrete liberated 
as much heat while “curing” as would be 
generated by burning 30,000 tons of coal. 
The natural process of dissipating this heat, 
which at times raised the concrete’s tem­
perature 55 degrees above that at the time 
of its placing, would require a century or 
more and result in strains and cracks.

To speed up the cooling process, engineers 
of the U. S. Bureau of Reclamation installed a 
network of 2,000 miles of one-inch pipe 
throughout the dam’s walls at five-foot in­
tervals and pumped cold water from the 
Columbia River through them. Checking of 
the dam’s “fever” with special thermometers 
indicated that the refrigeration process re­
moved the heat in about six weeks.
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Portable Table With Drawers New Device Permits Patient 
Aids Beauty Operators To Administer Gas

AN INGENIOUS device, patented by a Cali- 
. fornian, is designed to hold all the ap­

purtenances needed while beautifying milady, 
such as pins, hairpins, creams, waving fluid, 
combs, scissors and dye boat. A flexible arm 
holds a smaller tray which can be turned to 
any position.

A NEW device makes it possible for a pa­
tient to administer gas rather than having 

it done by the dentist. The patient takes the 
gas by working a small bulb held in the hand. 
Thus it is possible to take only as much as 
necessary for producing a state of analgesia.

Duplicates Large 
Power System

THE turn of a dial or the 
snap of a switch pro­

duces in the Westinghouse 
laboratory, at E a s t  Pitts­
burgh, a miniature replica of 
any power system in the 
world. Like a G-man of 
electricity, this “ calculator” 
discovers why transformers 
are overloaded, a n d  dis­
closes means of better con­
trolling the circulation of 
power. It helped U. S. Army 
Engineers to study the be­
havior of various proposed 
system designs for genera­
tors, motors and transmis­
sion lines for Boulder Dam
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Boat Models Show 
Design Progress

Gr a p h i c a l l y  depicting the
progress made in steamship 

design during the past 100 years, 
an exhibit in the Science Museum 
at South Kensington, England, 
features models of the 703-ton 
Sirius, first trans-Atlantic steam­
ship, and the 80,773-ton Queen 
Mary, present day ocean liner. As 
shown in the photo, the Sirius had 
only one funnel and was propelled 
by paddle wheels at its side.

Underground Pipes 
Cut By New Device

PIPES of almost any size located 
below the ground in deep 

narrow trenches or other re­
stricted places are easily cut by 
workmen standing on the surface 
through use of a newly developed 
cutter, which is fitted with a 
handle of adjustable length. The 
device c o n s i s t s  of a divided 
ratchet-brace and a link chain 
with a cutter box. The necessary 
revolving motion is produced by 
working a hand lever which has 
double-locking pawls. The feed 
of the cutter is automatic and uni­
form and its flexible design pre­
vents it from catching and stalling 
on pipes w h i c h  are not per­
fectly round. The cut produced 
is clean and without the slightest 
trace of burr.

Hand Iron Creates 
Steam/ Eases Work

A NEW hand iron, which con­
tains a water chamber from 

which steam emerges t h r o u g h  
holes at the tip of the ironing sur­
face, has been developed. Distri­
bution of the steam is said to do 
away with the need for sprinkling, 
dampening and rolling the mate­
rial to be ironed. The iron holds 
about one pint of water and oper­
ates on either AC or DC current.
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Bacon Griddle Has 
Triangular Shape

SHAPED like the peaked roof 
of a house, a new triangular 

griddle cooks up to six pieces of 
bacon at one time. The slices are 
laid over the peaked top, the 
griddle is covered with a cover 
that holds the bacon flat and then 
placed on a cooking range for 
about five minutes. The griddle is 
made of heavy cast aluminum and 
has a chrome steel cover with a 
small plastic handle.

Stellarscope Helps 
To Identify Stars

INVENTED by Professor Walter 
Bartky for classroom work at 

the University of Chicago, a new 
scientific instrument, the stellar- 
scope, provides a quick means of 
identifying the various constella­
tions and the larger individual 
stars. The instrument consists of 
a lens in a plastic case, a pencil- 
type flashlight and a roll of 35 mm. 
motion picture film, w h i c h  is 
moved by hand through the field 
between the light and lens. Each 
film roll is about 18 inches long 
and contains 24 sky maps showing 
all sections of the sky. By peer­
ing at the identified sky maps, 
the student soon learns how to 
identify the constellations w h e n  
looking for t h e m  in the real 
sky with a telescope.

Ice Tobogganing Is 
New Seaside Sport

THE thrills of ice tobogganing, 
while attired comfortably in 

bathing suits at the seashore, is 
the latest sport introduced in 
Venice, Calif. The toboggan slide 
consists of a high wooden platform 
fitted with a wooden slide which is 
covered with cracked ice. A  to­
boggan of ordinary design carries 
two persons down the slide and 
deposits them at the water’s edge.
formerly Modern Mechanix 65



T A K E  HER D O W N
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(In the dramatic passage which follows, Com­
mander Thompson tells of a little known phase of 
warfare in which camouflage was used by German 
U-boat commanders during the World War. As 
exciting as any fiction, the story he tells is factual 
in every detail, narrated as he personally experienced  
it while serving as an officer aboard the United 
States Navy Submarine L-9.— The Editor.)

SUBMARINE L-9, which had been transferred from 
the relative quiet of Florida waters to active sea 

duty in the World War, was assigned to patrol an area 
20 square miles off the coast of England at the mouth of 
Bristol Bay, the inshore boundary of our area running 
close to Lundy Light. For the first few days we patrolled 
the seas without mishap.

On the fifth night of petrol it was my lot to have the

The su b m a rin e  L-9, 
(right) with d e c k s
cleared for action was 
a trim U-boat. Com­
mander T h o m p s o n  
spent the most excit­
ing days of his navy 
career in her belly pe­
troling - the En g l i s h

coast in war time.

midwatch, those endless, unholy hours from 
midnight to four. By this time human energy 
in general, and mine in particular, had 
reached its lowest ebb and the L -9  stood 
slowly to the westward on her appointed beat 
Heavy cloud banks hung low over a calm 
sea, making the night as dark as a pocket 
Toward two o’clock the moonlight, with 
startling suddenness, sifted through a rift in 
the lowering clouds to illuminate with silvery 
radiance with long smooth seas astern what 
appeared to be a large fishing boat with 
sails set. The sounding of the alarm gongs 
and my “Sail ho, close aboard on the port

C o m m a n d e r  T .  B.  
Thompson relates here 
an exciting experience 
of hia first U-boat pa­
trol during the World 
War when he tried to 
ram a German sub­
marine —  with instant 

death as a reward.

M I ’S "B O O K  OF T H E  M O N T H "
Every month several meritorious books are pub­

lished. which the editors believe are of special interest 
to readers of M E C H A N IX  ILLU STR ATED . W e  
know, of course, that you may not be able to read 
them all, and for that reason we plan to select the 
outstanding book of the month and present here an 
extract from it. The books will be chosen for their 
special interest in the fields of adventure, travel, 
sports, science, mechanics and history. The episodes 
selected will be of some complete dramatic, informa­
tive incident.

Readers who wish to obtain these books to be read 
in their entirety may order them from local book 
dealers, or by mail from the publishers. Every vol­
ume from which we will select an extract will form 
a lasting, worthwhile addition to your library.

"Take Her Down, A  Submarine Portrait," by 
Commander T . B. Thompson, U .S .N ., is our first 
selection. The publisher is Sheridan House, Inc., 
386 Fourth Ave., New York, N . Y . Price is 82.50.

66 Mechanix Illustrated— July ,  1938



A Subm arine Portrait
.ander T. B. Thompson, U.S.N

As tlie moon broke 
through a rift in the 
clouds, I sighted a sail 
off port. No sooner 
had we made it out to 
be a German U-boat, 
when it began to sub­
merge. "Stand by to 
lire,”  shouted the Com­
mander as we sub­

merged in pursuit.

quarter,” sung down the voice tube, brought 
the Skipper to the topsides in a brace of 
shakes.

“Where away?” he asked, hastily raising his 
night glasses. “There,” I said, pointing to the 
dim outline.

“She’s a fisherman,” said the Skipper, look­
ing intently through his binoculars at the 
vague shadow slowly rising and falling in the 
seaway.

I took another look at the boat and ex­
claimed: “No. She’s not. She’s a U-boat!
Look at the gun on her forecastle.”

“Great balls of cat fire, she is!” fervently 
agreed the Skipper as the long low-lying hull 
of a large German submarine with a small sail 
rigged aft for deception now gleamed unmis­
takably in the moonlight. “Shift to the mo­
tors. Left, full rudder. Ahead full speed. 
Stand by to fire!” he ordered, and back up the 
voice tube came the reply:

“Rudder’s full left, Sir. Going head full 
on the motors. Number one and two torpedo 
tubes ready to fire.”

As the L -9  gathered way, swinging fast to 
port again, the Skipper gave vent to “Great 
balls of cat fire! Look she’s going down. 
She’s diving, sail and all. Get below quick. 
Crash dive.”

As I dropped through the hatch almost on 
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top of the lookout, a never-to-be-forgotten  
picture flashed into my eyes. A  last hurried 
glance showed the moonlight glinting from 
the wash around the U-boat’s conning tower 
and stern as, inclined heavily forward, she 
dove under a long sea, the small camouflage 
sail slatting wildly.

Down the steel ladder I slid to the tune of 
the crash-dive howler moaning away dis­
cordantly. The disappointing fact registered 
that the U-boat had submerged before the 
L -9  could turn far enough to fire her torpe­
does, but in the intense concentration of the 
moment I failed to realize that the U-boat 
could easily have let go at us with her four 
bow tubes when she made out the L -9 , and 
turned away. So for all we know four Black­
head torpedoes raced madly past our now 
rapidly swinging sub.

“Flood emergency tank. Take her down 
hard,” were my orders as I landed with a 
bang on the floor plates.

“Take her down hard, Sir.” “Emergency 
tank flooding, Sir.” The shouted replies of 
the men deftly manipulating the diving 
controls sounded above the roar of air escap­
ing from the ballast-tank meant adding a ton 
or so of negative buoyancy to drive the L -9  
under faster.

[Continued on page 139]
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Radio Device Warns 
Of Train's Approach

IN STA LL E D  at grade cross­
ings and actuated by an 

approaching train, a specially 
designed radio tr a n sm ittin g  
unit with a range of 100 feet 
sends out a loud warning signal 
that is automatically picked up 
by a mechanism that can be in­
stalled in an ordinary auto 
radio receiver.

Cylinder Sheath Helps 
To Cool Aero Engine

EA S IL Y  attached to various 
types of “flivverplane” en­

gines, a hollow, oval-shaped 
metal sheath device is said to 
materially increase the cooling 
of the cylinders. The sheath 
forces the air to pass directly 
to the rear cylinders before 
escaping, thus dissipating more 
heat at that point.

Radio Set Features 
Automatic Tuning

A N E W L Y  developed radio 
receiver features a control 

clock device which enables the 
set to be adjusted so that it will 
automatically tune in any de­
sired program at its specified 
broadcast time. The clock dial 
is fitted with holes, represent­
ing 15-minute intervals, into 
which special plugs bearing the 
call letters of the desired sta­
tions are inserted.

"Mineral Wool" Data

FIF T Y  th o u sa n d  tons of 
“mineral wool,” produced 

by blowing air through molten 
slag, a by-product of the blast 
furnace, will be used to insulate 
homes during 1938, according 
to steel manufacturers.
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Tank Unit Creates Odd Shelf

PLAC ED  on top of a toilet water tank, a 
new unit provides extra shelf space for 

bottles too large to place in a medicine chest. 
The unit is adjustable to various sized tops 
and can be installed without tools and without 
marring the finish of the top.

Safety Belt Devised For Car

rk E S IG N E D  to hold passengers firmly in 
their seats in event of a crash so that 

they will not be thrown violently against 
the car interior, a newly developed safety 
belt for automobiles may eliminate injuries 
attributed to this cause.

Swiss Engineer Designs $300 Automobile

SEEKING to develop an automobile, the cost of which would be within reach of the 
average man, J. Ganz, an engineer in Geneva, Switzerland, has designed a small car 

which he believes can be produced in quantity for about $300. The new auto seats two 
persons, features a rear-mounted engine of low horsepower and can travel 55 m.p.h.

formerly Modern Mechanix 69



i
A

i

THIS is the season when people along the 
coast of the Gulf of Mexico, from the Rio 

Grande to Florida, take a deep interest in 
weather signs. The reason— it is the hurri­
cane season, and that is the hurricane belt.

From the middle of June to the middle of 
October coast residents are on the lookout 
for signs of these sea cyclones which tear in 
from the Gulf, sometimes with awful sud­
denness, to. spread death .and destruction in 
their wake.

This section of coast has had many grim 
lessons, particularly the Texas coast. Along 
this 500-m ile strip in the last forty years 
storms have killed 21,000 persons and prop­
erty worth $2,000,000,000 has been destroyed.

The Galveston hurricane of September 3. 
1900, was one of the worst catastrophes of 
this century. The island city of 38,000 persons 
was demolished in the space of a few hours. 
Eight thousand persons were drowned, killed
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Royal Roussel

In September 1934, a hurricane ravaged 
Atlantic coast for 1,000 miles. Althoi 
the full force of the whirlwind was spent 
the time it reached Weymouth, Mass., it 
still powerful enough to lift small b« 
(above) clear out of the water and dep< 
them on a stretch of drift-covered bea

by flying debris or crushed in the hundreds 
of buildings and houses that collapsed.

The tornadoes in the middle south illustrate 
the tremendous force of the Gulf hurricanes. 
They are brothers of destruction. But where 
the tornado strikes one swift blow and is gone, 
the hurricane batters for hours, with its force 
rising. Added to the wind there usually is 
great destruction and danger from the sea.

Such was the case in Galveston. W ind and 
water combined to smash the city and create 
a scene of horror that lives vividly even now, 
thirty-seven years later.

f o r m e r l y  M o d e r n  M e c h a n i x

Throughout the afternoon of that fateful 
Saturday, the wind blew in angry gusts from 
the north, piling up the waters of Galveston 
Bay into the streets, flooding them to a depth 
of a foot or more. Galveston thought this was 
the storm. But about dusk, the wind reversed 
its direction within a few minutes and roared 
out of the south, growing stronger and blow­
ing steadily. This rolled the waters of the 
Gulf into the city and most streets were 
covered six feet deep. That is when death 
and destruction began.

No one knows how hard the wind blew.
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It blew the weather 
bureau’s instruments 
to pieces— a trick of 
hurricanes —  after 84 
m i l e s  an hour had 
been registered. It is 
estimated that the top 
was between 110 and 
120 miles per hour.
B u i l d i n g s  w e r e  
crushed like egg shells.
Heavy timbers w e r e  
lifted and w h i r l e d  
through the air. Fifteen hundred acres were 
swept clear of buildings and when daylight 
finally came bodies floated thick in every 
street and dotted the wreckage of the build­
ings.

There are innumerable reports of the 
almost unbelievable force of the wind and 
water that night. A  train was lifted from its 
tracks and blown yards from the right of way. 
Ocean-going steamships were carried twenty- 
two miles inland— even into another county. 
Buildings tumbled like card houses.

W hat Gainesville, Georgia, and Tupelo,

Mississippi, experienced in a few minutes in 
the Dixie storms of 1936, Galveston battled 
for an entire night in 1900.

Storm reporting such as exists today could 
have saved thousands of lives in the Galves­
ton storm. The city had ample warning of an 
approaching storm, since it took four days 
to travel from Key W est to Galveston, but 
information on its intensity and area was 
lacking. The city thought it would be just 
another blow.

Storm reporting in this section today warns 
[ Continued on page 138]

When a hurricane struck 
Matecumbe Key, Florida, 
in 1935, it demolished Vet­
erans Camp N o. 1. The 
wreckage (left) yielded 
30 0  bodies. Unlike for- 
nado, which strikes one 
blow and is gone, a hurri­
cane batters away for hours 
with a rising wind attaining 
velocities of more than 100 
m.p.h. T o warn cities of 
hurricane d a n g e r ,  16 
weather reporting stations 
dot the G ulf Coast area.

Ten A m e r i c a n  Jesuit 
priests were killed when St. 
John’s College at Belize, 
B r i t i s h  Honduras, was 
ruined by a hurricane (be­
low) and tidal wave that 
struck the city in 1931, 
killing more than 1,000  
persons. T o d a y ,  better 
weather observation and re­
porting facilities serve to 
reduce the hurricane dan­
ger by enabling people to 
evacuate towns in time-
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Home-Built Sailplane Has 72-Foot Wing, Seats Two Fliers

Featuring a full cantilever gull-type wing that 
gives it a truly bird-like appearance, a soaring 
glider constructed by Frank Merritt, of Glendale, 
Calif., has a wingspan of 72 feet and is believed 
to be the largest sailplane ever constructed in the

United States. The huge wing is five and one-hall 
feet wide at the fuselage ends and tapers to a 
one-foot width at the tips. The cockpit seiats a 
pilot and passenger and is covered with a trans­
parent streamlined hood of special construction

"Radio Nurse" Watches Child

A “RADIO NURSE” now brings the nursery 
into the living room, kitchen, or any other 

room desired. When a child is sleeping or play­
ing in a room when no older persons are present, 
every sound within that room can be transmitted 
to any spot in the house. The outfit consists of 
a pickup unit, placed near the child to be 
“watched,” and a loudspeaker, which can be 
placed in any convenient location.
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Device Locates "Shimmy"

/

TH E testing machine shown under the car 
wheel eliminates the need for dangerous 

road tests or prolonged indoor testing when 
trying to locate an unbalanced wheel which 
causes a car to “shimmy” when speed is 
increased beyond a certain point.

Barrel Truck Speeds Work

THIS all-m etal drum or barrel truck re­
quires a minimum of effort to handle 

heavy loads safely and quickly. Rugged all- 
steel welded construction insures ability to 
stand up under hard use. Wheels are ball 
bearing, steel or rubber tired.

Map Tape Quickly Locates Hard-To-Find Streets

A n e w  type of
map makes it 

possible to locate 
streets almost in­
stantly. A  built-in  
i n d e x  l i s t s  t h e  
streets with a key 
n u m b e r .  B y  
stretching a narrow 
tape to the correct 
point on the border 
of the m a p ,  t h e  
exact location of the 
street is spotted by 
means of a num­
bered scale on the 
tape. Maps of sev­
eral large cities are 
now available with 
this precision street 
finder.
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Lab Machine Slices Rocks

A SP E C IA L L Y  designed machine, which 
is installed in the laboratories of the U. S. 

Geological Survey Bureau in Washington, 
D. C., is said to be capable of slicing the 
toughest, hardest boulders into slices that are 
only 1 /1000th of an inch thick.

Muzzle Safeguards Chickens
j

E A S IL Y  attached to a chicken’s beak, a 
new aluminum muzzle prevents vicious 

picking, cannibalism and feather pulling. The 
muzzle is so delicately balanced that it auto­
matically swings out of the way when the 
chicken lowers its head for eating and drink­
ing, swinging back into a closed position when 
the bird raises its head. The device thus 
prevents the chicken from attacking others, 
or its own body.

Proposes Orientable Roof-Top Airports For Cities

PROPOSED as a solution to the problem 
of locating an airport in the heart of any 

big city, a design for a long orientable run­
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way, which would be mounted on circular 
tracks atop tall buildings, as sketched above, 
has been conceived by a French engineer.
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ABOVE: Not a m ovie studio, but the Vitaphone 
camera crew "shooting”  a colorful scene in the 
Sherwin-Williams paint plant, Newark, N. J. Note 
the array o f lights. BELOW : Taking pictures of 
the compact dining car o f the 20th Century Limited 
called for some tricky arranging o f lights and camera.

The first o f the Vitaphone-MECHANIX ILLUSTRATED 
movie "shorts”  (announced on page 70 o f our June issue) 
will be shown throughout the country during the early part of 
the summer. Don't miss it! On this page are scenes from 
the four sequences the reel contains. ABOVE: The color 
camera is hitched to a powerful microscope in the Westing- 
house laboratory in Bloomfield, N. J., to record the lethal 
action o f special ultra-violet light on bacteria. Ira Genet, 
Warner Brothers director of the M I "short” , is in the chair 
in front. LEFT: D r. William J. Conway, chemistry in­
structor at Fordham University, New York, demonstrates 

some o f the magical properties o f "liquid air” .

First
MI MOVIE
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Aero Engine Silencer Tested

A N E W L Y  developed torpedo-shaped air­
plane engine silencer is said to have 

proved itself to be 90%  effective, as compared 
with the 45%  efficiency of older types of 
silencers. The silencer is receiving considera­
ble military attention due to its wartime pos­
sibilities, while its peacetime advantages have 
aroused commercial interest.

Fountain-Type Brush Devised

CONTROLLED by a button on its handle, 
a new fountain-type paint brush is 

operated by compressed air in such a manner 
that its bristles are fully and evenly charged 
with paint at all times.

Layman Invents Zipper-Type Cast For Fractures

IN VEN TED  by Harry M. Gillen, a former fracture without being obliged to make a new 
trolley conductor, a new fracture cast fea- cast whenever he removes the old one for 

tures a zipper, enabling a surgeon to treat a observing the progress of healing.
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by
F. C. Russell

Enjoy a summer of 
happy motoring free 
from e n g i n e  over­
heating trouble by  
following recommen­
dations in this article. 
Keep e n g i n e  tem­
perature d o w h  by 
checking radiator, 
fan, p u m p ,  jacket, 
carburetor and igni­

tion.
WATER AROUND 
CYLINDER

Flow o f water for engine cooling 
illustrated above. Right-—Minia­
ture geysers cool the exhaust ports.

AT  TH E temperature an 
- engine operates, the air 

that blows over it, if given 
half a chance, is sufficiently 
cool to do a successful job of 
preventing motor fever in 
hot weather. This is a simple 
fact which the makers of 
your car demonstrated to 
their own satisfaction in the 
many miles of tests con­
ducted before it was rolled 
off the assembly line for 
your personal use. Let this 
air do its stuff, and you can face summer m o­
toring with a smile.

W e whipped the cold weather bugaboo by 
the simple process of using oil light enough 
to keep starting compression up to normal. 
W e can whip the vision of hot weather fever 
by the equally simple plan of seeing to it that 
the water circulation system and the engine 
itself do not handicap nature’s cooling system 

-the air flow.
There may be occasional trouble from drag­

ging brakes, a slipping clutch or an oil- 
starved rear-end, but these will soon demand 
their remedying and thus make overheating 
temporary. Our real object is solving the 
problem of keeping the engine cool, calm and

collected during that season of the year when 
too m any cars, like som e drivers, show  a ten­
dency to go crazy with the heat.

W ater in the engine helps conduct heat 
from the engine to the air. The m etal of the 
cylinders actually is part of the cooling 
system , since it conducts heat from  the com ­
bustion cham bers to the w ater jackets. W h a t­
ever m edia are em ployed the heat eventually  
m ust get to the air. Y o u  could have an 
oversized cooling system  and yet get almost 
im m ediate overheating if  there w ere no way  
for air to get to the radiator or the outside 
of the engine. So any attem pt to keep the 
engine from  going into a fever m ust start 
with m aking sure that a sufficient am ount of
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MOTOR FEVER
air reaches it. This air must also leave the 
engine quickly after it has wiped off the heat.

If the radiator core is painted or splattered 
with mud, if there are accumulations of dead 
insects between the fins, or the front is 
covered with too many emblems, licenses and 
adornments, the air cannot do a cooling job. 
Remove the accumulations between the fins 
by blowing air under pressure from the en­
gine side. This done, take the next step by 
checking the fan. This unit helps drive air 
over the engine after heat has been trans­
mitted to it from the water system, The fan 
is essential during idling, gear shifting and 
in the lower speed range when there is not 
much air in circulation. See that the belt 
doesn't slip, but don’t make the common mis­
take of tightening it to a point where the fan 
bearings are cramped. You should just be 
able to turn the fan by pressing lightly with 
your fingers. The fan’s bearings should be 
lubricated as specified in the instruction book. 
Some bearings should be greased; others 
oiled.

Assisting the fan in dissipating the air after 
it has wiped off the engine’s excess heat are 
the hood louvres. Many motorists make the 
mistake of not opening these in hot weather, 
just as they overlook the advantages in keep­
ing the engine cool through maintaining a 
flow of air under the hood. W hy, for ex­
ample, stop at the top of a hill to “let the 
engine cool off?” W hy not go on down the 
other side and stop at the bottom? On the 
downgrade quantities of air will blow over 
the engine, and with the water circulation to 
help along the process of dissipating heat, the 
engine’s temperature will show a marked 
drop in a few minutes.

The next step concerns the medium of 
water circulation. Here we run into most of 
the trouble. Water circulation tends to drop 
in efficiency because of the action of air and 
water on metal. If we could have a closed 
cooling system with no air circulating through 
the radiator and water jackets there would be 
ho oxidation, and thus no rusting. W e could 
use distilled water and obtain an ideal ar­
rangement. In fact, we could use anti-freeze 
all year ’round and never give the circulation 
system a minute’s thought.

A s  matters stand we have to expect rust, 
scale and sediment, but we do not have to
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force this to collect in the radiator which we 
certainly do when following the usual method 
of flushing the circulation system. W hy stir 
up the sediment and then allow it to flow 
through to the fine passages of the radiator 
core? W hy not make two jobs of flushing by 
separating the jackets and the radiator?

This is just a matter of disconnecting the 
hose between radiator and engine. Reverse 
flush the radiator with any of the prepared 
compounds now on the market. If you prefer 
to make up your own solution use ordinary 
washing or baking soda dissolved in hot water 
in the proportion of one teacupful of soda to 
each two gallons of water. Bear in mind that 
when reverse flushing the engine jackets 
where an aluminum head is used a special 
flushing compound is necessary. A ll 'this 
should be done with an air and water stream 
under pressure, and as the average car owner 
does not have such equipment it is advisable 
to go to a good radiator man for this work.

The fan belt should have about an inch play. If it’ i  coo 
tight the fan bearings will be cramped— and heat*up.
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Above-—When, checking radiator watch for insufficient 
water supply, obstructed flow, anti-freeze not removed, 
leak in overflow pipe, pinched overflow pipe, inside of 
tubes or passages clogged. Left— Radiator should be 
flushed. A garden hose will answer the purpose. 
Disconnect the hose between radiator and engine 

when flushing the former.

If the motor thermostat has been in service 
for some time the chances are that it will not 
work freely and should be replaced. Hose 
connections also should be replaced. W ith the 
radiator partially clogged, and the water 
pump drawing heavily, the lower hose fnay 
collapse and shut off circulation of water just 
like a thermostat that fails to open. A  make­
shift remedy is to insert a coil spring in the 
hose so that it won’t suck inward, but the 
more permanent solution is to go back to the 
radiator and try to find out why it doesn’t 
allow water to circulate freely.

A  badly clogged radiator will upset all hot 
weather calculations. No matter how effi­
cient the rest of the system may be it cannot 
possibly get over this hurdle. W here the 
radiator is not too hopeless it should be given 
a bath of one quart of commercially pure

Fins or air passages stopped up with mud, insects or 
leaves; bent or loose baffle plates, tubes or passages 
pinched or bent all serve to overheat an engine- Clean 
the radiator cores with a brush or air hose. Don’t 

attach license to the grille.
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Interference with an engine’s normal power output will cause 
overheating. Then the engine needs an overhauling job.

muriatic acid to five gallons of water; other­
wise it should be replaced. Many a radiator 
reaches the end of its usefulness in its third 
year. It is usually because the owner has 
not taken steps to inhibit rust, not forgetting 
his habit of flushing the system in such a way 
as to force a collection of sediment to be 
trapped in the radiator core.

Rust can be checked by the simple process 
of putting emulsifying oil in the circulating 
system. A  little goes a long way. You can 
purchase such rust inhibitors at any filling 
station or in bulk at chemical and paint stores. 
Ask for emulsifying oil. A  pint will be 
enough for the season. So effective is such 
oil that it will clear up a rusty cooling system.

Occasionally a water pump will fail when 
the impellor sheers off its shaft. In that case 
the engine’s fever is so acute that the owner 
is forced into having the situation remedied 
immediately. Where the pump has gone bad 
no water will be forced to the top of the ra­
diator while the engine is running. Looking 
into the radiator top will also tell you when 
the radiator is blocked or the lower hose is 
collapsed. A s you accelerate the engine the 
water level in the radiator should not rise. 
You can quickly decide whether the blockage
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is due to the radiator or the hose connection 
by glancing at the latter.

So much for what might be called the heat 
dissipation process. Equally important is the 
business of seeing to it that the engine does 
not generate more heat than it normally 
would. To check any such tendency is to 
prevent the engine from overtaxing the cool­
ing system. Most important in this part of 
the work is timing and carburetion. A n  en­
gine that overheats in summer would be 
equally troublesome in cold weather, but 
owners are inclined to take a fatalistic attitude 
toward the situation and blame the weather. 
Timing tends to go late and should be checked 
up at least every two months.

Much knocking that is believed to be due 
to carbon, fuel detonation and pre-ignition 
from overheated spark plugs is simply a re­
sult of the engine laboring with a- lean m ix­
ture. A n excessively rich mixture will also 
cause overheating, but since most owners are 
trying for maximum gas mileage in summer 
the chances are ten to one that the mixture 
is too lean.

Any tendency toward constant detonation 
will encourage overheating. Anti-knock fuel 
usually checks this. Among the special but 

[ Continued on page 137]

Much overheating is due to failure to open hood louvres. 
These allow exit o f the hot Air after it cools the engine.
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Chair Aids Window Cleaner

ATTAC H ED  to the window framing by 
- means of clamps, a newly developed 

high-backed all-m etal chair enables a house­
wife to accomplish the usually dreaded task 
of washing windows in absolute safety and 
comfort. The chair folds flat when not in use.

Novel Glass Washer Devised

USING water pressure for power, a new 
sanitary glass washer bombards the in­

terior of the glass with tiny rubber pellets, 
which are impregnated with fine emery par­
ticles, thus washing, scouring and polishing 
the glass. The water carries away all residue

Device Figures 
Concrete Bulk

De s i g n e d  by c. n .
Wilozek, an e n g i ­

neering assistant of the 
C a l i f o r n i a  Division of 
H i g h w a y s ,  a p o r t a b l e  
“volumeter” device is said 
to quickly and accurately 
indicate the volume of 
c o n c r e t e  needed for 
each 25-foot l e n g t h  of 
pavement. The m e t e r  
e lim in a te s  g u e s s wo r k ,  
elaborate figuring and the 
occasional differences in 
estimates that arise be­
tween contractors.
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Wheel Remover Jack 
Exerts 100-Ton Pull

SC R E W E D  on the axle of any 
auto wheel by means of a 

special adapter unit, which is 
clamped firmly on the hub, a 
new hydraulic jack exerts a 
100-ton pull and, at the mere 
turning of a hand lever, is said 
to rem ove the most stubborn 
wheel without the d a m a g e  
sometimes caused by wedging 
and tapping methods.

Portable Unit Gauges 
Intensity Of Sound

PO R T A B L E  a n d  e n t ir e ly  
self-contained, a recently 

developed sound m eter unit 
m easures the sound made by  
all types of m achinery. Op­
erated by batteries, the sound 
meter h a s  a non-directional 
pick-up and does not have to 
be pointed at the source of the 
sound. The device can also be 
used to measure the efficiency 
of sound-proofing material in 
offices, airplanes, trains and 
broadcasting stations. The ac­
companying photograph shows 
the m eter being used to plot 
the sound distribution inside a 
theater, one of the device’s most 
common adaptations.

Rig Adapts Plane Skis 

To Landing Wheels

EN A B L IN G  skis to be at­
tached to an airplane land­

ing gear without the need of 
removing the wheels, a novel 
ski rig has been developed by  
C. Skinner, a Canadian com ­
mercial pilot. The rig consists 
of hinged tubing which is at­
tached to the skis in such a 
manner that it can be slipped 
over or off the wheels by sim ­
ply removing a couple of cotter 
pins. The pneumatic wheels 
act as shock absorbers.
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Gloves Made Of Wire Mesh

SA ID  to be as flexible as canvas types, newly 
developed m etal-m esh work gloves can­

not be pierced by knives, broken glass, etc. 
The novel gloves can be obtained in models 
to protect a few  fingers or the entire hand.

Device Frees Wedged Foot

IN V E N T E D  by H . C. Schultz, a fireman in 
Kansas City, M o., a special type of metal 

shoehorn is designed to help free the human  
foot if, by  accident, it should become wedged  
within a drain pipe.

Glazed Lines Guide Traffic

Builds Speedy Power Bike

CO N S T R U C T E D  entirely from  salvaged 
parts such as an electrical conduit, wheels 

from an old airplane, a second-hand washing  
machine motor, etc., a powered bike built by  
Howard Strube, of Omaha, Nebraska, is said 
to attain a speed of 35 m.p.h. In addition to 
its comfortable traveling speed, the h om e- 
built pow er-bike is economical to operate, 
three quarts of a gas-oil m ixture running 
it for 100 miles.

TE R R A -C O T T A  is the latest material to be 
used for guide lines to separate streams 

of traffic. In  the new  Lincoln Tunnel under 
the Hudson R iver between N ew  Y ork  and 
N ew  Jersey a double line of white glazed 
terra-cotta blocks have solved the difficulty 
of painted marks, which wear off, and of 
concrete markers, which becom e discolored 
by traffic. The terra-cotta is white through­
out its thickness, and remains white and 
shining regardless of wear.
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Fireproof "Tiles" Sold 
In Sheet-Panel Form

Re s e m b l i n g  ceramic tile
in appearance, a new  fire­

proof material made of cement 
and asbestos is available in 
32x48-inch  panels, each con­
taining 96 “tiles” of any desired 
color. The panels can be cut to 
size with a saw and are easily 
applied to walls. M ade under 
hydraulic pressure, the panels 
have unusual strength, and an 
oil and baking treatm ent m akes 
them waterproof. The tiling 
material is available in a va­
riety of bright colors.

Model Railroad Used 
For Movie Set

ON E  of the m ost complete 
m odel railroad s y s te m s  

ever constructed was recently 
completed by W arner Brothers’ 
technicians for use in a motion  
picture— “Four’s A  C r o w d .”  
The system  features a double 
tracked “right of w ay” which  
crosses 13 bridges, circles the 
side of sun-baked and brush- 
clad hills, clambers over the top 
of hills and loops around the 
shores of a lake the size of a 
dishpan. The layout covers a 
space 80 by 30 feet in size.

Device Projects Book 
Pages On Screen

EN T IR E  pages from  books or 
catalogs can be flashed 

upon a screen through use of a 
n e w l y  developed projection  
machine. The device can also 
be used to project images di­
rectly from  tools and other 
objects. Besides a lens for 
projecting opaque objects, the 
projector is equipped with an 
auxiliary lens for use with 
lantern slides. A  sm all fan dis­
sipates the heat generated.
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by Montgomery Mulford

FOR upwards of fifteen years pictures of 
United States stamps were forbidden. But 

at last the law has been changed, and we may 
now view our country’s stamps in black and 
white reproductions.

The effect of this will be very beneficial. 
Hitherto, when stamp writers discussed U. S. 
adhesives, they could not show in pictures 
what they were writing about, and so, some­
times, were unable to point out emphatically, 
so that it could at once be noted, certain im ­
portant things about these stamps. The per­
mission to picture U. S. stamps will also have 
an effect on the philatelic market, increasing, 
still more, the popularity, and the attraction, 
of these issues.

This means, also, that albums will now il­

lustrate main types, so that the beginner will 
not be puzzled as to where some of the issues 
should be placed.

Since we may picture U . S. stamps at last, 
a number of interesting things which we have 
been talking about for fifteen years, will be 
illustrated. For instance: note the number
of stamps showing different “cent” markings 
— examples of which are illustrated above.

The Senate of the United States passed the 
bill legalizing the illustration in black and 
white of U. S. stamps, in m id-August, 1937. 
The House of Representatives passed the bill 
during the third week of January, 1938. The 
President signed the bill the latter part of 
January. It had long been prophesied that 
this would come about; and in 1937 the post 
office issued a large booklet on the story of 

[ Continued on  page 140]
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The dimesions given above are for the goblet shown 
in the lathe. The sharpened tang of a flat wood file 
makes an excellent cutting tool for scooping out the 
center. When the shaping is completed, the goblet is 
sanded while still in the lathe. If the goblet is to be 
used, it should be finished with several coats of varnish.

Above is shown several examples of homemade goblets. The 
design can be varied to suit individual tastes, and the finished 
goblets can be used for drinking purposes or as decorations.

TH ESE wooden goblets can be used either 
for holding small quantities of liquor or 

as shelf ornaments. They should be turned 
from heavy wood such as walnut, mahogany, 
maple or coco. A  block 2 to 3 inches square 
and 6 inches long is the correct size. Mounted 
in the lathe, the center should be scooped out 
first. The depression should measure about 
iy 2 to 1%  inches. W hen the center is re­
moved, the outside of the bowl is turned. 
A  skew chisel is the correct tool for this work. 
When the shaping is completed, the dead 
center holding burr is removed. A  thorough 
sanding of the outside is obtained by using 
coarse, medium and then fine abrasive paper 
while the goblet is still in the lathe.

WOODWORKING - RADIO - METALCRAFT - AUTOMOBILES - CHEMISTRY 
PHYSICS - MODEL BUILDING - ELECTRICITY - HOME AND SHOP KINKS
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by
Dale R. 

Van Horn

1/8 » PRESDWOOD' 
BUTTS AGAINST 
BOW FORMER TO 
FLUSH FIT JOINT

OPTIONAL WAY 
TO CONSTRUCT 
THE BOW END
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THIS Cod'

WH Y  not an aquaplane— a trailer to 
hitch behind your outboard board? If 

you think there’s sport in piloting a light 
composition racer over rippling water ahead 
of a kicking 2-cylinder job, you ’ll get the 
real thrill of your life riding an aquaplane 
behind it.

Everyone who has ridden both boat and 
aquaplane invariably chooses the latter when  
breath-taking fun is desired. A  variation of 
the surfboard, the aquaplane is buoyant and, 
therefore, can be m uch more easily handled 
at low  speeds without unexpectedly deposit­
in g  its rider in the water.

D ue to the simplicity of the craft’s con­
struction, the outlay for materials is trivial. 
In fact, the aquaplane pictured and de­
scribed here cost its builders only four dol­
lars. A n d that included such as paint and 
rope!

Tw o white pine boards 5 feet long and 4 
inches wide were tacked together and band 
sawed sled runner shaped so the pieces were 
2V2 inches at the back end and 314 inches 
wide in front. These were space 31 inches 
apart in front and 29 inches apart behind. 
The accompanying details show the framing 
method used. Lath strips reinforced the por­
tion on which the rider stands, with two in­
termediate cross m em bers between the run­
ners spaced as shown. A  2 by 3-in ch  piece 
of redwood was shaped round along the front 
edge and fastened between the front ends of 
the side pieces with long wood screws. The

Piloting an aquaplane behind a speeding out­
board racer does not require as much skill as 
when handling a surfboard, but gives the same 
thrills. The buoyant qualities of the aqua­
plane are evident in the upper inset photo. 
It will support an adult even when at rest.

f o r m e r l y  Mod ern  M ech anix



A drain hole, plugged 
with a cork makes it an 
easy matter to remove 

vater that may 
into the aqua- 
through seams.

angle braces and the long center strip were 
all tacked to this.

Covering for the top and bottom was 
presdwood Vs-inch thick. A  little bending to 
shape was necessary for the top, front edge, 
but the rest was flat work with wood screws 
put through holes bored along the edges 2 
inches apart. Then the whole job was 
painted. Two holes were bored through the

redwood stick in front to admit the ends of a 
y ^ in c h  rope, about as long as an ordinary 
sled rope. A  hole was also bored in one 
corner of the back end and a cork inserted 
so that, in case of slight leakage, the water 
could be easily poured out. Slight cracks 
and holes w ere filled with filler and smoothed 
off with sandpaper before painting. A  ribbed 
rubber m at was also provided after the first 
trial so that bare feet would have a good 
chance to stay put. Between the aquaplane 
rope and the boat was strung another 25-foot  
length to give more thrills and perm it swing­
ing far out on the turns if desired.

There are two ways to ride this boat 
“trailer.” One is to spread the feet, stand 
with the body’s weight evenly distributed 
when m aking a turn. The other method for 
rounding corners is to ride the back, outside 
corner, causing the aquaplane to follow  
pretty accurately its own groove.

Tests showed that the motor planes both 
boat and aquaplane with two in the boat and 
one behind.

The aquaplane is not cumbersome to transport 
to a lake or river with power boat, engine 
and accessories loaded on top a small car. 
An old mattress cushions them from jolts.



S0MEH5 W A TE R  SPORTS
MOLDING

W ATERFALL 
............SLID E
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A Flight Trainer For

SECONDARY CONTROL (TO 
OPERATE AILERONS)



B ack  Yard P ilots

W;

A  practice "plane" 
that is instructive 
and thrilling, too.

by Doug Rolfe
The manner in which the flight trainer can 
be mounted on a pipe column anchored in 
concrete and how springs are utilized to 
help maintain balance are shown at right.

- r | 0  Y O U  want to be an aviator some 
JLF day?” Well, here’s something you 

can practice on in the meantime— some­
thing that really looks like the genuine 
flight trainers used by the big airlines and 
lots of flying schools, too. Of course it isn’t 
so complicated, or as expensive, but it will 
provide you with endless fun and give you 
some real instruction in the functions of 
the controls, and their preliminary handling.

Seat yourself in the Junior Trainer, switch 
on the motor and ease back on the stick. 
Down goes the tail and up comes the nose 
and, as a glance over the shoulder will quickly 
verify, the elevators are where they should 
be for this flight position! Center the stick 
and back she comes to level “flight.” Now  
let’s do a little elementary banking. Shove 
the stick over to the left and watch the 
ailerons as the trusty ship dips to the left! 
Give her right or left rudder and the nose 
will swing in the proper direction. A ll these 
stunts are possible with the trainer described 
here and your own ingenuity may easily add 
to them.

A s the trainer is at all times anchored se­
curely to the good earth and has positively 
no special strains to withstand, it is absolutely 
safe to manipulate and its construction is 
quite simple. The accompanying plans are 
straightforward enough but even so they may 
be further simplified if the builder feels some 
of the detail beyond him. This detail, how­
ever, adds much to the realism of the job 
and will pay dividends by producing a sense 
of being actually aloft, so do a proper 
job while you are at it.

The plans are clear enough to re­
quire a minimum of explanation as 
far as the construction goes. A  word

2 4 » L E N G T H  O F  
2 “ !R O N  P IP E

2 4 “ L E N G T H  O F  
Z "  P IP E  S E T  IN 
C O N C R E T E  B A S E

FIXED ARM 
WELDED
TO PIPE TENSION 

SPRING

2,: PIPE FLANGES 
(BOLT TOGETHER 
WITH EYEBOLTS)

PIPE COLUMN

Suggestions for making a uni­
versal joint that will permit 
axial movements of the trainer 
fuselage, as well as construc­
tion details for a central 
mounting, appear in the 
sketches below and at right.

BRONZE BUSHING 
OR BALL BEARING 
TO FIT HERE FOR 
SWIVEL ACTION

BOLT TO

PIPE

4 “ X  4 "

. ™ .  '  C U T  O F F  
|Jf-«-TO S U I T

TWO SUGGESTED  
UNIVERSAL JOINTS
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PIECE OF
RUBBER

WASH EH. HOSE FOR
BETWEEN 1 G R ip
EACH END

>>

€  BROOM t POSITION OF
S T IC K — METAL CLIPS

DECIDED BY 
EXPERIMENT 

FOR BEST 
RESULTS

SECURE TO UNDER SIDE 
OF W ING A T  S TR U T ENDS 
AN D  IN L IN E  W ITH  STICK

SCHEMATIC  DIAGRAM OF CONTROL SYSTEM
--------- LEGEND

PRIMARY CO N TRO LS 
P-l. FORE & AFT TILTING 
P -2 -LATER AL TILTIN G  
P-3..TURNING MOTION 
TENSION SPRINGS-d H .

SECONDARY CONTROLS
S - l .......TO  ELEVATORS
S -2 ........TO  A ILERO N S
5 -3 ........... TO  RUDDER
RETURN SPRINGS

FURNACE OR CLOTHESLINE PULLEYS THUS

The correct method of hooking up the control system is 
shown above. The primary controls cause the trainer to as­
sume the various flight positions such as nose dive, climb, 
banked turns, etc. The secondary controls follow through with 
correspondingly correct movements of elevator, rudder, etc.

or two about the controls m ay be of advan­
tage and w ill be given further on in this 
article. The fuselage should be sturdy to 
take the stress of the tilting controls and the  
sam e applies to the attachm ent and bracing  
of the sim ple plyw ood wings. T h e tail group 
can be as light as y ou  like and the secondary  
controls— the ones w hich m ove the elevators, 
rudder and ailerons— are not required to take  
any strain at all so they can be light to the 
point of using twine for the control cables. 
T h e prim ary, or tilting, controls call for at 
least sash cord and m ight be im proved by 
using stranded steel w ire cable if you  can get 
hold of any.

T h e outer fuselage covering m ay be of

w allboard, plyw ood or even canvas. The  
central m ounting colum n can be m ade up  
from  stout tim bers or of a single tw o-in ch  
iron pipe im bedded in concrete. Both  types 
of colum n are illustrated in the accom pany­
ing sketches.

The m otor depends upon w hat you  can dig 
up. It plays no part in the actual functioning  
of the trainer beyond serving to heighten the 
illusion of free flight by turning a sim ple 
propeller and creating som ething like a 
breeze. A n  old electric washing m achine or 
starter m otor should suffice for the purpose  
and can be run from  a lead to the house  
plugs or from  a battery situated under the 

[ Continued on page 136]
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Home Made Anvil

A short piece of street car rail becomes a very satisfactory 
anvil when mounted as shown in the drawing. The mounting 
is a convenient type for moving from one place in the shop 
to another. If its location is to be permanent, a concrete 
base should be uged. The frame will be considerably 
more rigid if each of the joints is wiped with strong 
wood glue before they are nailed together.— L. W. Harazim.

Old "V" Belts Prevent 
Small Parts From Falling

Ball bearings, small bolts and nuts, and other small articles 
have a tendency to roll olf the workbench, falling to the 
floor to be stepped on, or lost. An old "V ” fan belt tacked 
to the edge of the bench will prevent this from happening, 
and at the same time will not interfere with work. The 
narrow edge of the belt should face inside.--- W. C. Wilhite.

Screen Wire For Soldering
Furnace Cement Repairs 
Soldering Iron Handle
Many times after continued use, the heat from the metal rod 
of a soldering iron burns the handle, thereby enlarging the 
hole and making a replacement necessary. If the hole is 
packed with ordinary furnace cement and the soldering iron 
forced back in, the wood handle will be insulated from 
the heat and the trouble will be eliminated.— Richard Scott.

If solder refuses to slick when soldering perpendicular 
seams, a narrow strip of screen or hardware cloth placed 
across the seam, as shown in the drawing, will solve the 
problem. When exposed to the weather, the screen will ex­
pand or contract according to the temperature, thus elimi­

nating the possibility of cracking.— R. A. Scott.
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S I M P L E
W AD IN G
POOLS

N O T H IN G  gives a child m ore wholesom e  
pleasure than the opportunity to play in 

water, and for those too young to swim, 
a wading pool m eets the demand econom i­
cally.

The sim plest form  is a square plan, sloping 
gradually toward the center for draining 
through a pipe. Its depth depends upon the 
age of the children who w ill use it. I f  high  
ground is available, locate the pool there so 
that it m ay be drained off on to garden or 
shubbery without waste of water. If neces­
sary to locate it on level ground, the drain 
pipe should be connected to the sewer. Of 
course it is possible to dip the water out with  
a bucket, but this is unhandy and alm ost im ­
possible to clean the bottom  thoroughly. It 
w ill be necessary to change the water at least 
every ten days.

H aving decided upon the location, m ake the 
excavation six inches deeper than the com ­
pleted pool is to be; this is to allow  s ix -  
inch thickness of bottom. On the sides 
extra soil m ust be excavated to allow for

the placing of forms.
Install the drain 

piping of 1-inch  or 
larger g a lv a n iz e d  
pipe, together with  
elbow, nipple a n d  
cap to keep out dirt 
w h ile  w o r k i n g .

N ow  erect the wooden forms, using old lu m ­
ber which, if possible, is surfaced on the side 
next to the concrete. These boards should  
also be oiled to perm it rem oval after the con­
crete has set. The inner w all of the form is 
supported six inches above the ground, as 
shown in the drawings. For a circular pool, 
20-gau ge galvanized iron is used to form  the 
w all or parapet, supported in the same m an­
ner as for the square forms.

If it is not possible in your locality to buy 
the concrete ready m ixed, build a platform  
as shown in the drawing; m ake a stout m eas­
uring box and m ark a bucket for quarts and 
gallons. The strength of the concrete depends 
greatly upon the proper portions of the in ­
gredients. First pour two cu. ft. of sharp, 
dry sand on the platform  and on top of 
it distribute the cement. M ix  with a shovel



Few pastimes are as popular with children as playing in water. 
High ground is the best possible place to locate the pool, 
inasmuch as it can be drained by gravity. Dtain pipe should 
be one inch or larger to make rapid emptying possible.

until the m ass is a uniform  gray color without 
streaks. N ow  add three cu. ft. of coarse 
aggregate or pebbles and m ix again. N ext 
m ake a depression in the center of the pile 
and add w ater slow ly (5^2 gallons if the m ix ­
ture of sand and gravel is quite dry, 4*4 if it 
is m oist) and w ork it in with a shovel.

The reinforcing of the pool should be laid 
before the pouring of concrete begins. This 
can be of N o. 40 wire m esh, or % -in c h  steel 
bars spaced 6 inches apart, and laid at right 
angles to each other.

W h en  the concrete has set, it should be kept 
dam p for several days. D o this by filling the 
pool and laying w et burlap over the exposed  
parapet. Then drain and refill, adding one 
quart of vinegar to each 100 gallons of water,

formerly Modern Mechanix

to neutralize the chem ical effect of the new  
cement. A llow  this to stand for three or four 
days, then drain and refill. It is now  ready  
for use.

“Bluestone” or copper sulphate crystals 
will keep down the grow th of algae, but 
sh o u ld ' be used sparingly, as an excess w ill 
cause the eyes to sm art and blond hair to take 
on a greenish tint, which, how ever, is not 
perm anent.

For excessive growth of algae and also as 
a disinfectant, som e pool owners add a very  
sm all amount of chlorox, a kitchen cleaning 
com pound. This, how ever, should be done 
with caution, as it w ill irritate tender skins 
or abrasions if too m uch is added. Inasm uch  
as the strength of this chem ical varies with  
different brands or grades, consult your drug­
gist before using it.
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W hen the ground is such that it is inconvenient to dig into, 
a pool can be built entirely above the surface. At the left 
is shown the arrangement for the construction of circular 
type pools. Galvanized iron is used for the forms.

At the left is an odd shaped pool deep enough for 
the youngsters to swim in but not deep enough to be 
dangerous. This pool will give summer a new meaning.



PAINTED
WINDOW

CARRYING
HANDLE

Above is a small pool suitable for wading and at the 
same time is decorative. If not used by the chil­
dren, gold fish will add to its decorative qualities.

A  small house or cupboard 
will be found very useful with 
the wading pool. It is a con­
venient place to keep toys and 
small boats. It can be con­
structed of any convenient 
lumber and painted to match 
any surrounding b u ild in g s .

MIXING P L A T F O R M  
O F  T I G  B O A R D S



Staining S lides

One of the important steps in the preparation of slides is the drying operation. A  small stove top gas oven 
can be purchased at a low price and serves the purpose perfectly. A  light bulb is a suitable light source.

THIS is the ninth in a series of articles 
on modern microtechnique and takes up 

the processes known as staining, clearing and 
mounting. The steps concerned with the fix­
ing of organic materials, were covered in the 
June issue while sectioning was described in 
May. By gradually mastering all o f the pro­
cedures described, the reader should be able 
to make a professional type of finished mic­
roscope slide, further improvement being a 
matter of practice.

In the previous installments a tree bud was 
used for processing. During the present sea­
son, however, with buds largely things of 
the past until another spring rolls around, 
try the technique described in the May and 
June issues on cross sections of roots or green 
stems, about the diameter of a pencil. Avoid 
tough and hard stems of old wood, selecting 
the present season’s growth. Favorite sub­
jects are basswood, grape, dutchman’s-pipe, 
hemp, alfalfa, mint, elder, sunflower and 
goldenrod; for roots, buttercup.

Stains may be natural in origin, as cochi­
neal, from an insect, or haematoxylin (pro­
nounced hay-m a-tox-lin ), from Brazilian 
logwood. They may be metals, as silver ni­
trate, or they may be coal-tar derivatives, as 
eosin, safranin or other anilin dyes. Some 
are general stains, like carmine, and affect 
all parts of materials immersed in them, just 
as textile dyes do. Others are selective and 
work only on substances of a certain chemical 
composition, leaving some parts uncolored.

Staining is necessary • since protoplasm is 
itself colorless, and some contrast is necessary 
in order to bring out all the fine detail of 
organic material under the microscope; hence 
selective staining is especially valuable. One 
may pass a section of the intestine through 
the dye haematoxylin, which will color the 
nuclei of cells blue but leave other structures 
unaffected; then put the same section through 
eosin, which stains the cytoplasm of cells red 
but does not affect the nuclei. The result 
is a very pretty slide showing red cells with 
blue nuclei, and giving excellent contrast for 
study or photography.

Regulation biological stains may be pur­
chased from  supply houses in either of two 
forms, the dry powder, or solutions of the 
powder ready for use. The cheapest and most 
satisfactory method is to buy ten-gram bottles 
of the dry stains and make up your own solu­
tions— except in the case of haematoxylin, the 
manufacture of which is a bit difficult for 
those inexperienced in this sort of work. One 
such bottle of dry powder will last a lifetime, 
and fresh solutions are easily and quickly pre­
pared at any time.

Some stains are made up with water 
(aqueous solutions), others with various 
strengths of alcohol, as 70% or 95% (alco­
holic solutions). Mostly they are of 1% 
strength. Two general rules may be stated 
here: material goes into a stain when it has
reached that step in the series of treatments 
that corresponds to the solvent o f the stain—
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For Y ou r M ic r o s c o p e
by Julian D. Corrington, Ph.D.

from water into aqueous solutions and from 
alcohol into alcoholic solutions. Secondly, 
the action o f staining is stopped and excess 
stain removed by the process termed w ash ­
ing, and the same rule again applies— wash 
out aqueous stains with water, alcoholic 
stains with alcohol.

Washing is not as active as the word im­
plies! one does not hold the slide under a 
faucet—far from it. The slide is placed in 
a glass of water and very gently and slowly 
waved back and forth a few  times; then into 
a fresh glass of water, and so on for three 
to four changes, one to two or more minutes 
in each. Unless otherwise specified in stain­
ing technique, when water is mentioned it 
is distilled water, obtainable from any garage.

Biological stains are expensive and the be­
ginner may hesitate to invest before he is 
certain that he will continue this sort of work. 
As a temporary substitute and for practice, 
the ten-eent store dyes may be used, but the 
reader is cautioned not to expect the perfect 
results described below, nor should those at­
tempting serious work with staining slides 
use anything but the best.

As an example of staining and to gain 
practice, try the famous safranin-light g reen  
technique, now so widely used with the ma­
jority of botanical materials. Safranin stains 
certain structures in the plant stem red, light 
green affects other objects with a pleasing 
contrast, the whole making a most beautiful 
slide for examination under the microscope.

From a supply house purchase one ten- 
gram bottle of the dry powder of each of these 
two stains. If you have a chemical balance, 
weigh out one gram of safranin; otherwise 
have this weighing done for you by your 
druggist. Measure 100 cc of distilled water 
in your graduate cylinder, pour into a small 
bottle, add the safranin and shake or stir until 
dissolved. Similarly weigh out one gram of 
light green and dissolve in 100 cc of 95% 
alcohol in a separate bottle. Label each 
bottle.

Safranin washes out easily and so it is pur­
posely used for a relatively lengthy period, 
overstaining the tissue and dehydrated rap­
idly. In such cases it is best to pour the stain 
into a glass tall enough so that the whole

At left, a jar of stain with slides immersed. At 
right, the stain is applied with a medicine dropper.

These are the tools miscroscoptsts find necessary 
for the preparation of professional slide mounts.

This is how the labeled slide will look when made 
according to the directions given in this article.
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At the left is a section of a human scalp, unstained. Note the lack of detail and contrast. In the center 
is a correctly stained section of the same scalp which shows contrast and detail. At right is a photomicrograph 
of warfare in a drop of pond water. A  Didinium (shaped like a turtle) is attacking a Paramecium.

slide, up to a level beyond the m iddle where 
the sectioned m aterial lies will be immersed. 
The cheese-spread glass, tall Stender or C op - 
lin staining jar, with grooved slots to receive 
slides, are m ost serviceable. W h en  finished, 
pour stain hack into bottle; it can be used  
repeatedly.

Light green is an exceedingly rapid stain, 
from 10 to 30 seconds being ample. W h ile a 
staining jar can be used, it is easier and bet­
ter to place the slide flat in a photographic 
developing tray or glass dish and apply a few  
drops of the stain directly upon the tissue 
with a pipette (m edicine dropper). The du­
ration of stain m ay be carefully timed and 
the wash also put on with a dropper.

A fter sections have been cut they must next 
be affixed to thoroughly cleaned slides, and 
this is best done with album en fixative. To 
prepare this, beat up the white of one egg 
and pour into a tall glass vessel. A llow  to 
stand, then skim off the surface and filter the 
rest through several folds of cheesecloth. To 
50 cc of such egg albumen, and 50 cc glycerin  
and one gram of either thym ol or salicylate 
of soda, from  the drug store, to prevent putre­
faction. Shake well, bottle, and label.

Clean the right forefinger w ell, then with 
a toothpick place a very sm all drop of the 
fixative in the center of a clean and dry slide. 
Sm ear the fixative with the finger into a very  
thin and even film all over the slide. W ith  
a dropper, flood the central portions of the 
slide with distilled water, and with a section 
lifter or cam el’s hair brush transfer a cut 
section of tissue (plant stem in this case) onto 
the film of water. Place the slide in perfectly  
flat position on a slide dryer and allow  to 
remain for 24 hours. A s  the water evaporates, 
the section is drawn down into the fine film  
of album en and bound tightly so that it will 
not wash off during subsequent operations. 
The paraffin in the section is m elted suffi­

ciently so that the section lies flat, without 
wrinkles.

The next day, when thoroughly dry, this 
slide is ready to pass through the staining 
operations. Place it in a glass of xylol for 
10 m inutes to dissolve the paraffin; then, in 
succession for one m inute each, into 100% , 
95 % , 85'%, 7 0 % , 50%  and 35 %  alcohols; dis­
tilled water, 1 m inute; safranin, 24 hours; 
wash in distilled water; 3 5 % , 5 0 % , 7 0 % , 85 % , 
95%  alcohols (the same series bu t in reverse 

[Continued on page 134]

This shows the method 
of making a section 
lifter from a piece of 
sheet brass. This is a 
valuable p i e c e  of 
e q u i p m e n t  for the 
amateur microscopist.

This is the ninth in a series of articles published 
by this magazine on this fascinating subject of 
microscopy. Previous articles are as follows:

June— "Chemistry of Microscope Slides” — How to 
fix speciment9 for microscope examination.

May— "H o w  T o Cut Sections For Your Micro­
scope” — The first step in the preparation of home­
made slides.

April— "Documentary Evidence” — A study of the 
characteristics of handwriting and typewriting, and 
how the microscope is used to track down law breakers.

March— "T h e  Silent Sherlock”— The microscope 
and its use in present day crime detection.

February— "Finger Prints in Fur”— How the 
microscope is used by the fur industry for identifi­
cation purposes.

December— "Hitching a Microscope to Your 
Camera”— How a camera can be used with a micro­
scope to preserve the wonders seen by the eye.

November— "T h e  Autumn Empire of Insects” —  
The thrills of big game hunting are revealed under 
the lense of the microscope in the study of common 
insect species.

October— "Microscope Reveals Mysteries of Life 
in Water”— How to delve into the wonders of nature 
with a microscope as your magic key to the store­
house of life at its conception.
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Sealing Wax Melted Quickly And 
Easily With Ordinary Hair Curler

A  curling iron at maximum heat will be found suitable for melting sealing 
wax. If a number of letters are to be sealed, this method will speed up 
the work and is more convenient than using matches or candles. When  
finished, the wax left on the iron can be scraped off easily and quickly.

Hair Appliance Speeds Paint Drying

A small electric hair drier can be 
used to heat a paint drying cabinet 
as shown in the photograph. The 
"cabinet” can be nothing more than 
a cardboard packing box. A  hole 
should be placed in the bottom 
to p e r m i t  the air to circulate.

W hen an electric flatiron is in­
verted and placed in a holder as 
shown by the photograph, it be­
comes a good heater for the 
frying pan when eggs or meats 
are to be fried. The support 
can be made of wood or metal.

Upper left— A  small electric h a i r  drier 
mounted on a box standing beside a jig saw 
will be found useful for removing sawdust 
as fast as it forms. Above— If a curling 
iron is sterilized with boiling water and care­
fully washed, it will be found useful as an 
immersion heater for the sick room. Also, it 
will, prove useful when traveling, as a means 
of heating water for shaving or washing. 
Photography fans will find the curling iron 
valuable for heating a small amount of water 
when mixing chemicals. One of the advan­
tages of this type of heater in the labora­
tory is the lack of flame which constitutes a 
menace when certain chemicals are heated.

Flatiron Serves As 
Frying Heat Source
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OBSERVATION
CLUBHOUSE

by Hi Sibley

BU IL T  on high posts, this comfortable 
observation clubhouse not only affords 

a fine view  of the surrounding territory but 
will be inaccessible to unwelcome callers 
when the ladder is drawn up.

W hen selecting a location, take advantage of 
high ground to get all the elevation possible. 
For supports use heavy, rough squared tim ­
bers, or posts made by nailing six tw o -b y -  
fours together. If old telephone poles are 
available, use four of them. In this case do 
not have the ends continue up through the 
floor, but erect a structure upon the platform  
as you would on the ground.

To raise heavy posts dig a sloping trench, 
[Continued on page 136]

The snugness of the interior will be increased by sheathing the 
inside of this observation clubhouse with insulting wallboard. 
In the winter, a stove will add greatly to the comfort as well as 
furnish a means for cooking simple meals. I f  small children 
are to be permitted in the clubhouse, the rail height should b« 
increased and wire screening should be fastened around the edge.



K N O TTY  PINE 
40 V£" WIDE

END
VIEW

REDWOOD-*' //

3/4"x  I
K - SECTION THROUGH 

EDGE OF TABLE

R E D W O O D  M O U L D  
IN G  A N D  B O R D E R ,  

I  M I T E R E D

- — R E D W O O D  I N L A Y  
\  O V E R ,  S C R E W S

D R A W E R  S L O T  Q i

D R A W E R
R A I L

: L A G  . S C R E W S  U P  
( ^ . T H R O U G H  B O T T O M

<r?-k
S E T T E E  S A M E  
C O N S T R U C T I O N  

AS CH A IR

Barbecue Set 
in Knotty Pine
A C O M B IN A T IO N  of redwood trim with.

knotty pine surfaces and square red­
wood inlay over the screwheads makes an 
exceptionally attractive barbecue picnic set. 
K notty pine is available in nearly every  
locality and if California redwood is not on 
hand, use some other dark wood. If used 
without shelter an oil or wax finish will not 
be amiss.

Construction of the chair and settee is 
identical with the exception of the greater 
length of the latter. The X -le g s  are mortised 
at the cross and secured with carriage bolts. 
Lag screws are inserted up through the bot­
tom of the feet. K notty pine is used for seat 
and back, and a square recess about Vs-inch 
deep is chiseled for each screwhead, then in­
laid with redwood.

The table legs are of a 2 % -in c h  by 6-inch  
section, feet 3 inches by 6 inches, braces 2 
inches by 6 inches and cross members 
under the table top, 2V2 inches b y  4.V2 inches. 
A  shallow drawer is fitted in each side.

3/4  X 2
MITERED

3/8nX 8"
LAG SCREW 

COUNTERBORED



A KITCHENETTE TABLE

When folded up against the door, this table takes up very 
little room. Although the breadboard used in this particular 
case measured 20 by 30 inches, a larger or smaller one can 
be used depending upon conditions. The outside should be 
painted the same color as the door on which it is hung.

by Charles C. Hay

TH O S E  w ho have attem pted to keep house  
in a o n e-room  apartm ent with the aid of 

a pulm an kitchenette w ill realize that the 
chief im pedim ent to successful cooking is the 
lack of table space. A n d  while this lack of 
space is not as great as it was a generation  
ago, som e table space is necessary if only to 
hold a can while it is being opened.

A  sim ple, yet inexpensive, solution to this 
problem  w as found by the construction of a

In position for use, the table is sturdy and will hold safely, 
most of the appliances used in the average kitchen. If a 
larger table size is desired, two legs may be necessary. Left 
— The drawing shows the dimensions of the top and leg.

folding table on the back of one of the kitchen­
ette doors. It required the follow ing material, 
purchasable at the nearest hardw are store: 

One breadboard 20x30 inches.
Three 6 -in ch  iron strap hinges.
T w elve flat-headed w ood screws t i-in c h  

long.
O ne piece of sm ooth pine % x 2 x 3 4  inches. 
O ne gate hook and screw eye.

The total cost should not exceed tw o dollars.
Selecting the door nearest the stove as being  

the m ost convenient, the breadboard was at­
tached to its inner surface b y  m eans of two  
of the hinges. The third was attached to the 
opposite surface of the board in the center of 
the outer edge. To this hinge was fastened  
the long strip of sm ooth pine, which acted as 
the third leg. To hold the table up out of 
the w ay w hen not in use, the gate hook was 
attached to the outer edge and the screw eye 
to the upper half of the door.

Less than a half hour was required to con­
struct the entire layout. The effort was well 
repaid by the convenience of having the addi­
tional space.

inf.



P ortable Extension L ight F or Campers

1.25 VOLT FLASH 
L IG H T LA M P  IN 
CHRISTMAS TREE SOCKET

C E L L  H U N G  B Y  
CORD FROM POLL 
NEAR ENTRANCE

3 -W A Y  RECEPTACL.E, 1  
SUSPEND ED  ON E X T E N S IO N  1 
CORD IN S ID E  T E N T , IN TO  1
WHICH O N E , TWO OR TH R E E  ]

^  LIGHTS MAY BE PLUGGED

W H ITE
CARDBOARD

REFLECTOR

STANDARD l-S
VOLT DRY C E L L  
W R A P P E D  IN 
OIL-CLOTH FOR  
P R O T E C T I O N  
A G A I N S T  
M O I S T U R E

PU LL-C HAIN
S O C K E T

p l u g
S C R EW

CO RD F O R  
HANGING C E L LTOUR I ST, BATTERY 

T E N T  L I G H T P L U G

3 - WAY P L U G  
R E C E P T A C L E

This handy tent light consists of a dry cell battery 
connected to an ordinary pull-chain socket. An exten­
sion cord with a 3-way plug permits lights to be used 
inside the tent or outdoors. Christmas tree sockets, at­
tached to male plugs, allow connection to 3-way plug.

PR O V ID IN G  w ired-hom e convenience in 
a tourist tent, this portable battery light 

can be switched on or off from  outside the tent 
by reaching through flap and pulling chain 
of a pull-chain socket. From  inside, the 
chain m ay be more easily located in the dark 
if the pendant has been coated with lum i­
nous paint.

A s  illustrated, the pull-chain socket is 
wired directly to a standard 1.5 -volt dry cell, 
wrapped in a piece of oil-cloth for protection 
against moisture. In use, the cell is hung  
from the top of the tent pole near the en­
trance. A  flexible cord, plugged into a socket, 
carries current to any part of the tent interior, 
or outside of the tent if wanted. Into a 3 -  
way receptacle at the end of the cord m ay be 
plugged one or m ore 1.25-volt flashlight 
lamps, screwed into Christmas tree sockets 
provided with white cardboard reflectors.

Using lam ps of slightly less voltage rating 
than the dry cell is not likely to b u m  them  
out, while with their use, brighter light is pro­
vided. Although extra cells m ay be carried 
as spares, a single cell supplying one or two 
lamps, burned for several hours every night, 
will hold out for the average vacation.

E  X T E N S I O N  
C O R D

Improved Tent Wall Stakes

UN L E S S  the ordinary type of tent side- 
w all stake is driven in at an angle, it is 

of little value in holding the canvas down. 
To prevent flapping sidewalls, drill holes in 
stakes to receive V2-inch wooden dowels.

T o  pr e v e nt  
b low dow ns. 
t e n t  p e g s  
maybe drilled 
to r e c e i v e  
wooden dow­
els. In this 
way,  s i d e-  
watls will be 
held securely.
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THE RIGHT WAY

by Julius Fanta

CANOEING is one of the most fascinating 
sports afloat and yet the novice paddler 

makes it an arduous task instead of sheer 
pleasure by using incorrect paddling methods.

Getting the most out of a canoe depends 
on using the most effective strokes as well as 
close cooperation between the bow and stern 
paddlers. It should not be forgotten that the 
bow paddler is responsible for most steering 
maneuvers, while the stern man contributes 
most of the forward drive.

The novice should realize this fact early in 
his paddling experience, because it will be 
harder to break yourself of conflicting strokes 
afterward and get the right swing. Always 
remember that in maneuvering the canoe 
steering strokes outnumber forward-pulls at 
the bow.

Perfect balance while embarking is main­
tained by stepping .into the canoe as close to

the keel-line as possible. When two are 
boarding, the bow-man should enter first, 
then steady the craft for his mate. Always 
hold the gunwhales with both hands to avoid 
the menace of leaning too far to one side. 
This precaution steadies both the canoe and 
canoeist.

Now the paddles are taken up; they should 
always be placed within reach so that neither 
paddler has to leave his seat, unnecessarily. 
The widest paddle is always used at the bow. 
Both paddles should be about as high as the 
users.

Develop the art of paddling with the least 
effort by alternately stroking on one side, 
then the other, with ease and grace, instead 
of prolonged one-sided paddling, which is 
readily tiresome. Short, quick strokes will 
be found less fatiguing. They give greater 
driving power than long, slow pulls.
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Water routes permit access to 
choice camping grounds which 
cannot be reached by foot. A 
canoe will carry both sportsmen 
and equipment safely. In load­
ing the craft, one man should 
steady it by placing one foot on 
the pier as shown at left. Right—  
An attractive c a n o e  enthusiast 
shows the proper way to hold the 
paddle when propelling the craft 
from the stern seat. Below— A 
completely submerged w o o d e n  
canoe will float if properly han­
dled, permitting occupants to 
paddle themselves safely to shore.

W h e n  paddling is done on the left side, the 
left hand holds the paddle close to the blade, 
while the right hand grips the top of the 
handle. On the opposite side, the hold is just 
the opposite. K eep  the wrist of the lower hand 
flexible throughout to provide a comfortable 

. pivot. The arm at the elbow should be almost 
rigid as the blade is m oved backward by  
pushing the upper handle forward. The best 
canoeists always control the paddle for 
steering and p r o p e l l i n g  with the upper 
hand.

Although the popular conception is that the 
canoe is steered at the stern, the importance 
of the bow  strokesman as steerman and an

f o r m e r l y  M odern  M echanix

efficient paddler as w ell as lookout w ill soon 
be noted.

Efficiency in straight-going depends largely  
upon the bowm an’s ability to paddle without 
causing the canoe to turn; that is, without 
necessitating subsequent s t e e r i n g  m ove­
ments to correct the heading. H ere’s how  
the forward stroke is correctly effected: 
Begin the stroke farther away than usual 
from  the canoe’s side, sweeping it slightly  
inward as it is carried through. This keeps 
the bow  right on its course.

To m ake a sharp turn, the bow  paddler 
should reach the blade in the direction h e  
wishes to turn. In  doing so, the blade is
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When the canoe overturns, occupants should brace themselves on the ends if it is a sinkable type. By doing 
this, air underneath has no chance for escape. After paddles have been recovered, canoe can be easily beached.

subm erged in the water parallel to the craft 
and drawn at right angles tow ard it. To  
maintain speed in turning, end the stroke  
with a sw eep aft alongside. Thus the bow  is 
sw ung with a side-p ull, while the direct drive 
comes m ainly from  the stern paddle.

In  landing at a dock or com ing alongside 
other objects in close quarters, the bow  can 
be brought closeby with sculling m ovem ents; 
that is, m oving the forward blade back and  
forth alm ost on the w ater’s surface.

The chief reason w hy the b o w -m a n  does 
the steering is that, as lookout, he sees sub­
m erged rocks and other obstructions first. 
These can be avoided best through the b ow ­
m an’s steering w ithout losing tim e b y  warning  
the m an at the stem . Sharp bends and su d­
den turns call for “ throw ing” the canoe, 
while the stern paddler continues to stroke 
forcefully for necessary speed.

Throw ing is accom plished by holding the 
forward paddle u p r i g h t ,  w ith the blade  
pointed fore and aft, and thrusting it out­
wards so that the b ow  is lifted and throw n  
to the opposite side.

The rapidity with which a canoe is m a ­
neuvered reflects the quality of paddling at 
the stern. Because dragging the paddle su p­
posedly as a rudder retards speed, it is deter­
rent to the efforts of the b ow -m a n . This is a 
com m on canoeing m istake. The stern paddler 
should give the one forward all possible co­
operation to facilitate m om entum .

This is best done by term inating the stern 
stroke w ith an outw ard sw eep to balance the 
steering. O therw ise paddling on one side will 
have a tendency to turn the canoe slightly.

Either at the bow  or stern, strokes should  
not be continued m ore than a little past 
the paddler’s side. Long strokes autom atical­
ly  turn the paddle to disadvantage, increasing  
the drag of the canoe. Except w hen backing  
up, never b ack -w ater the paddle while the 
canoe is under way. I f  back-w atering  is done 
with the intention of turning, m uch tim e and 
effort are wasted in resum ing fu ll headw ay. 
A s noted before, turning m ovem ents are part 
of propulsion strokes.

The conventional w ay of paddling a canoe 
alone is first turning it around (ste m  first) 
and then using the otherw ise stem  seat. Thus  
your weight is brought closer am idship to 
im prove balance and stability. In sin gle- 
handed paddling, the drag or subm erging of 
the stern is further decreased w hen the 
strokesm an’s position is amidships, kneeling  
on a pillow  or cushion.

T h e technique of paddling is som ewhat 
different amidships. The canoe w ill turn and 
keep turning, if the stroke is begun close 
alongside and pulled straight back. T o  pre­
vent turning against w ill, the paddle should  
be dipped aw ay from  the side, then m oved  
slightly toward the gunw hale in a slight 
inward sweep, finishing the stroke with a 
slight outw ard curve.
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W hen paddling alone against heavy wind 
and waves, take the regular bow seat and ride 
bow-first. The light end of the craft will 
follow perfectly. Otherwise the unweighted 
forward end may be caught by a wave and 
swept broadside in the trough.

Nosing into head seas at right angles taxes 
a canoe’s durability, while paddling parallel 
to the troughs is made dangerous by water 
shipping aboard and capsizing possibilities. 
A  dry trip in heavy weather is more often 
the result of angling obliquely across the 
waves. If a windward objective cannot be 
made on one leg, zig-zag or take tacks of 
several legs.

Familiarity with the traits of canoes and 
their proper handling makes this type of 
craft safer than many another when mishaps 
occur. That a canoe is a wooden craft and 
wooden craft does not sink is always a wel­
come thought. Remember it when your canoe 
swamps or capsizes. DON’T DESERT IT, 
because striking out for shore is far more 
dangerous, unless you are a powerful dis­
tance swimmer.

A  canoe is safe whether upright or over­
turned. This fact is clearly illustrated in the 
accompanying photographs. Fewer tragedies 
would result from canoeing mishaps if canoe­
ists would trust the safety of water-logged 
or capsized wooden craft.

A  canoe can support two, three, or four 
persons when overturned or submerged to 
the gunwhales. It is a definite haven of safety 
by clinging to it, in an emergency, and wait­
ing till help arrives.

If thrown into the water by capsizing, en­
thusiasts should slip along the hull to the 
ends where holding on is surer and easier. 
Whether tipped over or swamped, a canoe 
can- be reboarded safely over the ends. One 
person should board at a time, while the 
other balances the craft. A  swamped craft 
will submerge somewhat more, but its buoy­
ancy will support your weight.

W hen changing positiona in midstream, 
pasa through legs of the occupants, or 
step over them, holding fast to gunwhales.

When overturning, c a n o e s  automatically 
retain sufficient air which limits the water 
rising underneath and which increases buoy­
ancy. For this reason, as many as three or 
four persons can safely ride atop an inverted 
craft and drift ashore.

The possibility of capsizing can be mini­
mized by exercising special care in loading 
such a craft. Canoes up to 18 feet in length 
should carry NO  more than three persons. 
The third person should sit well amidships 
and as low as possible to maintain proper 
balance.

On an extended canoe or camping trip, 
where considerable equipment is necessary, 
stow the gear amidship with the heaviest 
items, such as tent, canned goods, etc., down 
at the bottom. Pack the rest of the gear 
compactly no higher than the gunwhales, 
eliminating unessential pieces that will over­
load the craft.

Changing positions off-shore is inadvisable. 
If absolutely necessary, however, it can be 
done safely with the cooperation of every 
man aboard. If a relief paddler is to replace 
the bow-m an, the bow-m an should walk 
backwards, holding into the gunwhales with 
both  hands to keep his balance. The relief 
passes him while moving forward by crawl­
ing through the bow -m an’s legs, always 
keeping along the center line.

During the shifting of positions, the stern- 
man steadies the canoe by holding both gun­
whales, as illustrated. If the stem-paddler 
is to be relieved by the man amidships, they 
pass each other likewise, while the bow-m an  
holds the gunwhales steady.

Those who have taken a ducking through 
improper handling of a canoe know that there; 
is no fun in store, unless attired in a bathing 
suit and that’s not likely. Sportsmen, for the; 
most part, use a canoe to facilitate traveling] 
by water to a remote camp site. I f  you and] 
your companion are wearing heavy sports] 
apparel a chilly bath is something to avoid.;
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Inner Tube Is Gluing Aid

A S P L IT  chair leg is easily glued together 
if it can be held tightly w hile drying  

and a piece of old inner tube and a plum ber’s 
pipe strap w ill do the trick. Soak the glue  
into the split and then bind it up as show n  
in the photo above. The tube keeps the m etal 
strap from  m arring the furniture and excess 
glue can be cleaned off after the leg has set. 
If the leg is split too far, two of the plum ber’s 
m etal straps can b e  used to hold the parts 
together until the glue thoroughly dries.

Rubber Hose Silences Pump

Sanding, Shellacking Renew 
Toilet Float Valve
XJSr/HEN the bottom  of the float valve in the 

’  ’  tank o f a toilet becom es rough, it often  
causes the ball to hang on the edge of the 
valve seat. This trouble can be overcom e and 
the ball m ade serviceable again b y  rem oving  
the ball, drying it thoroughly, sanding lightly  
and applying a coat of shellac. The ball is 
ready for use w hen the shellac has dried.

W IT H  the approach o f sum m er, hom e 
owners w ho have sum p pum ps or cellar 

drainers w ill find them  running m ore often  
than usual. M ost of these pum ps vibrate con­
siderably and the resultant noise can be 
elim inated quite easily b y  inserting two pieces 
of ordinary radiator hose in the discharge

line, as show n in the accom panying photo­
graph. . It m ay be thought that one piece of 
hose w ould quiet the vibration, but that is 
not the case so use tw o pieces. Besides, the 
use of tw o pieces of hose lessens the chance 
that the vibration of the pum p w ill w ork the 
pipe free from  the m etal binding straps.
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Screens Make 
Simple Home 
Cooling Unit

An efficient, inexpensive home­
made cooling system, utilizing 
the cooling effect of evaporation, 
can be made with two screens, 
some excelsior and an electric 
fan. The screens, of the correct 
size to fit the window into which 
they are to be placed, should be 
fastened about two-and-a-half 
inches apart, and the interior 
loosely packed with excelsior.
The screens are placed in the 
lower half of an open window.
An electric fan in front of the 
window draws air through the 
screen into the room. A water 
pipe, with a valve at the end, 
should supply enough water to 
the excelsior to keep it moist at 
all times. As this water evapo­
rates, the air passing through it 
will be cooled as much as 15 de­
grees, depending u p o n  the 
amount of moisture in the air 
outside. All other windows but 
one should be kept closed. The open window will permit the 
warm air to escape as it is replaced by the air drawn into the 
room through the "cooling” window.— I. E. Houk. Disposing of Shop Lifter

Trash Box Fits Corner
This trash box is designed to occupy very little space and 

at the same time is convenient for filling and carrying. A 
galvanized flap serves as a "ramp” when sweeping refuse into 
the box, and folds up to prevent the spilling of the contents 
when being carried. It is made of plywood, with a three- 
comer cleat at the rear joint.— Hi Sibley.

A pivoted trash container shown at upper right is arranged 
so that it will swing outward through an opening in the wall. 
It can be dumped from the outside, and in either position 
doses the opening against flies and drafts. If the shop floor 
is slightly higher than ground level, a box can be pushed 
under a trap door, and all rubbish can be pushed into it. 
The box should be provided with a small handle.— Hi Sibley.

Non-Marring Ash Tray
Ordinary jar sealing rings can be attached to the bottom of 

ash trays to prevent marring or scratching of furniture. The 
rings can be fastened in place by metal cement or glue. When 
the ash trays are turned on a lathe, cut a groovein the bottom 
the same width as the rubber ring but not quite as deep so 
that the ring will project slightly below the surface.
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W A L N U T  BOX
TH IS  w alnut b ox  can be constructed in 

an evening and is useful as w ell as at­
tractive w hen com pleted. I f  a m etal turning  
lathe is available the inside turning is done 
on it, to good depth, accurately and easily.

Saw  off a piece of solid or glued u p  walnut 
5 inches long and large enough square to 
give a finished job 4 inches in diameter. 
Chuck this in the m etal lathe and gradually  
turn the inside opening. W h en  done, turn a 
jig  on the face plate of a w ood lathe, which  
w ill ju st m ake a snug fit for the block. Fit 
this in  place, m ove up the dead center to 
m inim ize chattering, and turn dow n the out­
side of the block to the dim ensions shown. 
If w alnut is used, it m ust be filed after sand­
ing, before the clear lacquer is applied. 
Lastly, rub down w ith steel wool, w ax  w ell, 
and polish. This procedure com pletes the 
b ox  proper.

The lid can be turned from  a scrap of the 
sam e walnut block. It is a single piece, that 
is, lid  and knob being turned in one piece. 
B e sure that the lid does not fit tightly, b e ­
cause the b ox  w ill w ork slightly out of round, 
due to som e inherent warping. F ill and  
finish the lid to m atch the box.

The leather strap used to connect the rings 
with the box  offers a great flexibility totally  
lacking in w ood, so the finished job becom es  
one w ith little or no fragility.

Turn the rings from  a single block. M ount 
[Continued on page 134]
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The MI Portable
Transceiver John H. Potts

Five-meter transmitters and receivers operate best at 
high altitudes with no intervening objects between 
communicating stations. Inasmuch as this rig is self- 
contained, it can be used in car during summer trips.

FO R  vacationing “ham s,” here is a simple, 
inexpensive 5 -m eter  transm itter-receiver  

which w ill afford no end of pleasure and use­
fulness. For camping, boating and touring  
it m ay be set up instantly anyw here and con­
tacts m ade w ith the utm ost ease and conveni­
ence. W h ile  tiny in size, it is a thoroughly  
practical instrum ent w ith pow er output e x ­
ceeding that of m any larger and heavier rigs. 
Though the battery requirem ents are low er  
than those of m any portable jobs, perform ­
ance and convenience of operation have been  
given first consideration. The oscillator uses 
an entirely separate tube which perform s no 
other function. It is tuned b y  its own tank  
circuit and its coupling is perm anently ad­
justed to the proper value for the separate 
transm itting antenna. Therefore, during a 
Q S O , one m ay transm it or receive b y  the 
sim ple m ethod of turning a switch, no read­
justm ents of any kind being required for

! RECEIVING 
! ANTENNA

MICROPHONE

PHONES

MICROPHONE RECEIVER

TRANSMITTING
ANTENNA

The complete transmit ter-receiver including batteries 
is contained in a single metal cabinet. The micro­

phone and receiver is shown in front.
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RECEIVING AN TEN NA
j(SEE3TEXT)

microphone;

At left are shown the panel layout dimensions. Above 
is the layout of the parts, looking up under the chassis. 
The changeover switch (Sw2) is in center of panel.

m axim um  efficiency in either form  of opera­
tion.

This new  unit em ploys three tubes, all type 
R K -4 3  dual-triodes. Because they operate 
on 1V2 volts, a single d ry -ce ll battery serves 
as the entire “A ” supply. The filam ent cu r­
rent drain is only 120 m illiam peres per tube, 
as against 260 m ils for the m ore-com m only  
used type 19, yet the rated pow er output in 
class B  service is 2.7 watts for the R K -4 3  and 
only 2.1 watts for the type 19. Thus the drain 
from  a single cell w ith the R K -4 3 ’s is less 
than half that required from  two cells with  
the type 19’s, w ith a resulting saving in space 
requirem ents, replacem ent expense, and the 
need for voltage-dropping resistors. T h e low  
internal capacities of this tube also m ake for

excellent perform ance in the ultra -h igh  fre ­
quency bands.

The entire instrum ent, w ith  self-contained  
batteries, m easures only 12 inches high, 61/2 
inches deep and 7 %  inches wide. The cabinet 
is a standard type, readily obtainable, which  
comes already supplied with the convenient 
handle. The transm itting antenna, w hich is 
adjustable in length, is likew ise a com m ercial 
product, m ade of light m etal tubing. The  
handset slips readily in a pocket. W ith  a 
short piece of w ire for use as a receiving an­
tenna, one is com pletely equipped for tw o - 
w ay com m unication.

The p u sh -pu ll oscillator is a derived H art­
ley type w hich is best adapted to such com ­
pact jobs. O nly a single, easily -w ou n d coil
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PARTS LIST
Ll— 2 turns, V̂ -inch inside diameter (see text)
L2— 6 turns, No. 12 tinned bu9 bar, Vi-inch inside diameter 

(see text)
L3— S turns, No. 12 tinned bus bar, Vi-inch inside diameter

(see text)
C l— National midget variable condenser, 15 mtnfd., type 

UM-15
C2— Mica condenser, .001 m(d.
C3, C4— Mica condenser, .0001 mfd.
C5— Hammarlund type MEX-30 trimmer condenser, 3-30 

mtnfd,
C6— Mica condenser, .006 mfd.
C7-—Tubular paper condenser, .01 mfd., 200 v.
C8— Same as Cl, but with one rotor plate removed 
C9— Comell-Dubilier midget mica condenser, .00025 mfd. 
Rl, R2— Carbon resistors, 13,500 ohms (value obtained by 

using 10,000 and 3,500 in series) */2 watt 
R3— Carbon resistor, 25,000 ohms, Vi watt
R4----Volume control, 50,000 ohms
R5—-Carbon resistor, 50,000 ohms, 1 watt 
R6— Volume control, 500,000 ohms, audio grid taper 
R7— Carbon resistor, 5 megohms, Vi watt 
Sw 1— Toggle switch, s. p., s. t,
Sw 2— Yaxley single-gang, three-circuit switch 
T l— Kenyon input transformer, plate or single-button mike 

to grid, type KA-114M
T2— Kenyon audio transformer, plate to pu9h-pull grids, 
^  midget, type KR-19
T3— Kenyon output transformer, type KR-19M 
RFC 1, 2— ICA radio-frequency chokes, 5-meter type 
3— National Isolantite sockets, 6-prong, one-piece t̂ pe 
2^—National Isolantite shaft couplings, type TX-9
2—  Twin pin-jack assemblies
3—  ICA name plates, marked "Send”, "Receive” , and "ON-

OFF”
3— pairs Communication Products Co. "butt-ins” for antenna 

terminal insulation
2—  Kurz-Kasch 3-inch vernier dials
1— American Radio Hardware Company 2-9ection, 5-meter 

rod antenna
1— Par metal portable cabinet, 12x7 Vi x 6 Vi inches 
I— Parmetal chassis for above, 6 Vix6Vixl Vi inches
3—  3-terminal lug assemblies 
3— Raytheon RK-43 tubes
1— Universal Handset, single-button type with receiver 
3—  Eveready portable 45-v. B batteries, type 762 
1— Eveready 1 Vi-volt dry-cell, type 7111 
1— Eveready 7 Yz-volt C battery, type 773
1—  Piece 3/i-inch strip brass, 1 foot long 

6-32 machine screws, nuts and lock-washers
3 lengths No. 12 tinned bus bar for coils 
Push-back wire
2—  knobs for volume controls

is required, sm all in size so that little energy  
is absorbed b y  the cabinet. N ote that the  
feedback condensers C3 and C4 m ust connect 
from  the plate of one section to the grid of 
the opposite section of the R K -4 3 . The os­
cillator grid leaks, R l  and R2, are rather criti­
cal. The recom m ended values are betw een
12,000 and 16,000 ohms. In  this design 13,500 
ohm s w ere used for each w ith excellent 
results. The proper value is determ ined  
easiest b y  noting which size gridleak holds 
the plate current steadiest w hen m odulating  
the tube w ith antenna load connected. L 2  is 
m ade by winding 6 turns of N o. 12 bus bar 
on a h alf-in ch  form . W in d  the coil w ith  the 
turns close together first, then rem ove from  
the form  and spread the turns w ith a screw ­
driver until the w hole coil is about iy4  inches 
long. L eave the ends about 2 inches long on 
each side so the coil m ay be m ounted on top  
of the tank condenser and soldered directly  
to the condenser term inals. It w ill be neces­
sary to put a lug under the condenser stator 

[ Continued on page 141]

RECEIVING TRANSMITTING GROUND

The layout of parts shown by this rear view should 
be followed as closely as possible for best results. 
The transmitting tank coil is located at the right.

Small size batteries should be used for "B ” power* 
Because the tubes used have comparatively low plate 
current drain, the life of the batteries will be long-
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Paper Clip Holds Convenient Portable Light

TH E  accom panying p ic t u r e s  
show  h ow  a large paper clip 

of the spring type can be con­
verted into a portable light that 
is very  convenient and useful. 
The only parts required are a key  
socket of the candelabra type, a 
sm all brass shade to fit it, a short 
threaded bushing and nut, and a 
7V2-w att light bulb  —  the type  
used for Christm as trees.

The h ole in one of the fingers 
of the clip is ream ed out to take  
the threaded bushing, which fits 
in the neck of the socket. A  flexi­
ble cord is w ired to the latter in 
the usual m anner. T h e entire job  
takes about ten m inutes.

M an y applications for this lam p  
w ill suggest them selves. It is ideal 
for the person w ho likes to read  
in bed before retiring. It is handy  
for lighting up dark closets, and  
m akes a fine little “ trouble light” 
w hen one is w orking on the fu r ­
nace, under stairs, etc. If a red  
or green bulb is used, the device  
m akes a good clock illum inator 
in the photographic darkroom .

How To Use Two Transformers At The Same Time
A G R E A T  m any m odel railroad owners, 

after finding that their single trans­
form er heats excessively after being loaded  
w ith extra equipm ent, have tried the e x ­
perim ent of connecting two transform ers to­
gether to supply additional power. This is 
sure to result in a burnout of both trans­
form ers if no test is m ade— if not the first 
tim e the transform er cords are plugged in, 
then the second or third.

This is because it is just as im portant which

prong of each transform er plug is placed  
upw ard in the electric outlet as w hich way  
the transform er secondaries are connected.

The purpose of this test is to insure that 
the voltages at connected terminals are iden­
tical. They m ust not only be equal num eri­
cally, bu t both  m ust w ork in the sam e direc­
tion. The test should be repeated every time 
the transform ers are connected into an out­
let. This need not be done if a double socket 
is used, and both socket and plugs are m arked  

to insure that the plugs w ill a l­
w ays be inserted in the correct 
w ay.

A  pair of headlight bulbs and 
sockets ( C h r i s t m a s  tree light 
sockets w ill do) are all the equip­
m ent needed to m ake the test. 
Select identical voltage terminals 
from  data given in the tables 
usually stam ped som ew here on 
the transform er case. If terminals 

[C on tin u ed on page 134]
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MECHANXX
ILLUSTRATED PHOTOGRAPHY

FOURTH PRIZE— £5— "Tornado!”  by Grover Brinkman, 
Okawville, III. Speed Graphic; f-4.5, at one second. Right—  
FIFTH PRIZE— #5— "Table-Top Trick5' by Coursin Black, 
3111 W . Tusc St., Canton, Ohio. Ziess; f. 16, 1 /10 sec.

FIRST PRIZE— $ 15— Oh, Grandma, what big teeth you have! 
By John Price, 3848 Blaisdell Ave., Minneapolis. Taken with 
31/\ x 4 lA  Graflex on Ortho-press film at f-4.5 and 1/10 sec.

MONEY FOR YOUR PICTURES!
Get busy with your camera and send in unusual pictures of people, animals, 
machines, trains, airplanes, etc. Each month we will pay $15 tor the best 
picture received from readers, $ 10 for the second choice and $5 each for the 
next three selections. Prints should be glossy, as large as possible up to 
8x10 inches (although a small, clear photo is more desirable than a big, fuzzy 
one) and should be accompanied by the following data: make and size of 
camera, type of film, and how developed and printed, lens opening and shutter 
speed, and lighting conditions, Wrap all prints carefully and include postage 
if you want them returned. Address all contributions to Photography Editor, 
MECHANIX ILLUSTRATED, 1501 Broadway, New York, N. Y.

S EC T I ON P A G E S  1 X 0 - 1 3 3

SECOND PRIZE— #10— "Self-portrait*5 by E. 
Lauren, 318 Elmhurst St., Detroit. Double ex­
posure with Graflex; superpan film; f-4.5, 1/10 sec.

THIRD PRIZE— #5— "Quiet55 by James Keyes, 
Lewistown, Pa. Voightlander; 9 x 12 cm. superpan 
film; one photofiash; shutter set on "bulb.55



WHAT The F.

frequently asked at camera 
is, “W h at does the ‘F1 

m arking on a lens m ean ?” The sim ple expla­
nation involves only the m ost elem entary  
arithmetic.

The letter “F ” represents the aperture ratio, 
or, m ore specifically, the ratio of the focal 
length of the lens to its actual physical di­
am eter. The num ber indicates the ligh t- 
adm itting ability of the lens. The sm aller the 
num ber, the bigger is the lens and the m ore  
light it adm its to the camera. A  lens that 
adm its a lot of light can be u sed w ith a fast 
shutter speed to stop m otion in the subject 
being photographed, so the aperture ratio is 
com m only known as the “speed” of the lens.

A s  practically all lenses are fitted with ad­
justable diaphragms, it is obvious that the 
“speed” w ill depend on their setting. W hen  
the diaphragm  is wide open, the entire su r­
face of the lens is in use, and the speed is 
then the ratio m arked on the lens barrel. A s  
the leaves of the diaphragm  are closed down, 
the effective area of glass is reduced, while  
the focal length rem ains constant, so the ratio 
increases and the “speed” becom es lower.

Figures 1, 2 and 3 illustrate the principles 
involved. Suppose w e have a lens 1 -in ch  in 
diameter, w ith a focal length of 4 inches. (The  
“ focal length” is m erely the distance behind 
the lens at which the light rays from  a distant 
object come together, after being bent or “re­
fracted” b y  the lens, to form  a sharp image 
of that object.) W ith  the diaphragm open,

the aperture ratio is 4: 1,  so w e say this lens 
has a speed of F.4. N ow  if w e close the dia­
phragm  so that it leaves only %  inches of glass 
in the center of the lens free, the ratio is 
4: % , or a speed of f. 5.3. W ith  only l/z inch 
of free glass, the ratio is 4: % , or f.8, and so 
forth.

A  few  quick calculations w ill indicate that 
a lens 2 inches in diam eter and of 8 -in ch  focal 
length also has a speed of F .4, as does another 
lens only V2 inch in diam eter with a focal 
length of 2 inches. W hat, you  ask, is the d if­
ference betw een them ?

In optics, as in everything else, we do not 
get som ething for nothing. A ll  these lenses 
have the sam e “speed,” bu t they produce 
im ages of altogether different size. Thus, the 
2-in ch  lens w ill cover only m iniature camera 
film, m easuring l x l  V2 inches. The 4 -in ch  lens 
w ill m ake 2 1A x 3 1/4 -in ch  pictures, w hile the 
8-in ch  glass w ill cover 4 3/4x 61/2 inches. The  
focal length determ ines the size of the image, 
w hile the diam eter determ ines its intensity. 
A n  8-in ch  F. 4 lens m akes exactly the same 
picture as an 8-inch , F .8 lens, w ith  the ex ­
ception that the latter requires approxim ately  
four  times the exposure, all other things being  
the same.

This brings us to the values of the F. figures 
in relation to each other— probably the most 
confusing thing in practical camera operation. 
A  speed of F .8 sounds twice as slow  as a speed 
of F.4, but it isn’t. It’s four tim es as slow. 
R em em ber that w e are concerned with the
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Numbers Mean
area of the lens, and this varies 
with the square  of the diam e­
ter. Look at Figures 1, 2 and  
3 again, and com pare the areas 
of the fu ll 1 -in ch  lens and the 
sam e lens with only Vz its area 
showing. To c o m p a r e  the 
actual speed values of any F. 
settings, square the num bers 
and then com pare them .

M ore than h alf a century ago 
the R oyal Photographic Society  
of G reat Britain recom m ended  
that an aperture ratio of 4 :1  
be adopted as standard, and a 
series of uniform  openings be 
selected in such a m anner that 
each higher num ber w ould in­
dicate an area o n e -h a lf that of 
the preceding one. This sys­
tem  w as to elim inate the need  
for m ental arithmetic on the 
part of a busy photographer.
A  properly m arked F .4 lens 
w ould therefore have its dia­
phragm  stops labeled 4; 5.6; 8;
11.3; 16; 22; 32; 45; the rela­
tive exposures w o u l d  then  
sim ply be 1, 2, 4, 8, 16, 32, 64, 128. For in ­
stance, if a m an know s that correct exposure 
for a certain scene is 1 /5 0  second at F . 16, 
and he wants greater depth of focus, he closes 
dow n one stop to F .22 and m erely cuts the 
exposure in half to 1 /2 5  second. The adjust­
m ent can be m ade in either direction, of 
course.

Throughout the years, as lens m anufactur­
ing m ethods improved, speed increased too. 
Today there are few  F.4 lenses on the m arket, 
the universal standard, for som e reason or  
other, being F .4 .5. Faster lenses, all the way  
up to F . 1.5, are com m on. Som e of the speed  
figures do not w ork out evenly, and for this 
reason it is interesting to study the table at 
the end of this article w hich gives the F. 
num bers and their squares.

A n  im portant thing to w atch w hen w ork­
ing with an F.4.5 lens is that the next sm aller 
stop, F.5.6, is only 50 %  sm aller. H ow ever, 
from  5.6 to 8, from  8 to 11, etc., the ratio 

[Continued on page 140]
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F IG U R E  4- 
F A S T  L E N S

FOCAL.  PO INT

F I G U R E  5 X  
S L O W  L E N S

F O C A L  P O I N T

L I G H T  R AYS

L I G H T  RAYS

Ip t
DIAPHRAGM

A R R A N G E M E N T  O F  .
>■-. E L E M E N T S  IN  T E S S A R  L E N S

Faster the lens, the larger is its area, as illustrated by 
Figs. 4 , 5. The Tessar lens (Fig. 6) has two elements 
each, from and back. Diaphragm fits between them.
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Ctcse-kk
by D. J. Murphy

a X 12 CM-
p l a t e  c a m e r a

TH E  usual w ay to m ake close-up pictures 
of sm all objects is to insert a specially- 

m ade tube betw een the camera and the lens. 
Since m ost cameras have their lenses per­
m anently attached, this procedure is not 
open to everyone.

H ow ever, as the sole purpose of this ar­
rangem ent is to increase the distance b e ­
tween the lens and the film, it is possible 
to achieve exactly the sam e result by plac­
ing a similar attachment, in the form  of a 
box, between the back of the camera and 
the film.

To do this, all that is needed is a light 
tight box. This m ust be arranged so that the 
camera m ay be attached to one end, and the 
film pack adapter or plate holder to the other.

v e l v e t
STRIP

TOP OF 
HOW THE.

'M E T A L  RUNNER

_ a u f r  A. SH O  W l N G

BOXNEV s % R | ® L i ° ^ ERA

HUNNERS
b e n t  i n
OPPOSITE 
d i r e c t i o n  
f r o m  t h e

? a m ! raT e n d

%

5" -
.  4 "  -

*
*

SIDES ARE 
CUT FROM 
V 4 "  STOCK

TOP AND BOTTOM 
ARE 1/4" PLYWOOD4»FLY’

m

m
R—l/4i' GROOVES CUT IN SIDES

Above— Details of box attachment. 
Left— These might be the wheels of 
a huge punch press, but actually the 
picture is a "cloae-up” of the move­
ment of a small wrist watch, taken 
with the attachment described herein.
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f c t U u M U l MAXES

PICTU RES

biimnii

How the completed camera looks with the original camera 
on one end and the focusing panel at the other.

Tiny insects are easy to take with the aid of the above "’box.” 
The image fills most of the negative area, and enlargements 
can therefore be made without loss of sharpness or detail.

The length of the box w ill determ ine the 
degree of enlargement.

The one described here is 2 4 " long, - and 
enlarges the object about five or six times. 
T h e dimensions given are for a 9x12 cm. film  
pack camera. If your camera is larger or 
sm aller, the m easurem ents are e a s y  to 
change.

The sides are cut from  % "  pine. Grooves

The marked degree of direct enlargement possible with the 
"close-up” camera is well illustrated in this picture. A 9 x 12 
cm. contact print, made with the attachment, is compared with 
the actual sire of the object, in this case a common ruler. In* 
timate close-ups of pins heads, nails, pebbles, grains of salt, 
etc., will suggest themselves to the ingenious photographer.

are cut in each, 14 " deep, into which the 
top and bottom  pieces are fitted. Before the 
top is put on, paint the interior of the box  
with flat black paint. D on’t forget the top 
piece.

The runners for the camera end are made 
next. A n y  sheet m etal of about 18 gauge 
thickness w ill do. Cut the strips about one 
inch wide. The length is determ ined by the 
size of the camera, being just so long that 
w hen the bottom  flange, w hich holds the 
plates in place, reaches the top of the runner, 
the camera w ill be exactly centered in the 
opening of the box.

The distance betw een the runners, when
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Circle— The camera is turned upside down, and slid over the 
metal runners. The outfit can be used vertically, as shown on 
preceding page, or turned on its side if the subject is wider 
than it is high. Above—-Before nailing on the top, paint entire 
inside of box with flat black paint, to kill internal reflections.

placed on the box, w ill be the sam e as the 
width of the film -pack  adapter. A  good w ay  
to be sure that they are correctly placed is 
to first screw  one runner firm ly in place. 
M ake sure that it is perfectly straight. Then  
w ith the cam era in place against this runner, 
place the other in position and screw  it 
lightly in place. See that the cam era slides 
up and dow n easily, and then tighten the 
screws.

The runners at the opposite end, for the 
film -pack  adapter, are put on in the same 
w ay, substituting the adapter for the camera. 
N ote that these runners are bent so as to 
face in the opposite direction.

N ext, strips of b lack velvet are glued to 
the ends of the box. C ut these strips so that

Above— The new "back" of the camera, with the film-pack 
adapter being slid in place. Note how the bottom extends 

about V'2 inch, forming a stop.

they fit snugly up against the tops of the 
m etal runners.

A t  the end w here the film -p a ck  adapter 
is to be inserted, the bottom  piece should  
extend beyond the rest of the b ox  about 
A n oth er strip of velvet is glued here, so that 
the adapter w ill rest dow n on it.

N ow  you  are ready to test for light leaks. 
Take the adapter off, and place a strong light 
directly in front of the cam era. W ith  a black  
cloth over your head, look through the box. 
A n y  light entering around the edges w ill im ­
m ediately be seen, and m ay b e  stopped with  
adhesive tape or velvet, as the case m ay be. 
O ther end is tested in exactly the sam e way.

A ssem b le  everything, and place th e outfit 
on a level surface. If the carrying strap on 
the cam era touches the surface, tw o sm all 
blocks of w ood w ill have to he glued to the 
bottom  of the b ox , otherw ise the cam era w ill 
not go all the w ay dow n, and dem on light 
w ill get in around the low er edge.

The n ext step, naturally, is to take a pic­
ture. I f  your subject is an insect, it w ill 
have to be m ounted; in any event you  w ill 
have to build a sm all “set” that w ill bring  
the subject up to the height o f the lens. 
Cigar boxes and bits of w ood are useful for 
this purpose. Place the object about eight 
or ten inches from  the lens. Tw o photoflood  
bulbs, one at either side, w ill provide the 
light; how ever, a sm all spot light, if you  
h ave one, w ill prove m u ch  better.

M echanix Illustrated— July, 1938124



Finger on Button" SHUTTER RELEASE
TH E  illustrations show an attachm ent that 

holds the cable release firm ly to the 
camera body, m aking it possible to get a good 
grip on the camera and release the shutter 
with one finger. It m ay be used on any camera  
with a direct vision finder and cable release.

M aterial used is a piece o f brass about 3 /6 4  
inches thick, V2 inches w ide and %  inches 
long. A  hole is drilled in one end of the brass 
so that the sleeve part of the m etal flange on 
the cable release can be slipped in. T h e hole 
is right size w hen half of the tapered sleeve  
can enter the hole. In  practice the fabric part 
of the m etal sleeve is slipped through the hole  
and the m etal part jam m ed down to hold  
tightly. The brass flange is bent at right 
angles and is fastened to the cam era b ox  with  
a 6 /3 2  m achine screw.

HANDLE GRIP
For Camera

TH IS useful handle w ill w ork on any hand  
cam era. Turn down a walnut grip 5 inches 

long, shaped as shown. F ill the w ood, polish  
and dip in lacquer. D rill a hole for a Vi-inch  
bolt. P u t liquid glue in the hole, cu t off head  
of the V i-in ch  bolt and drive it in the hole with  
a m allet until only Vi inches of the thread-end  
protrudes. This finishes the grip and it is 
turned into the cam era as shown above.

Top—-Showing camera in position for trigger-finger action. 
Above— Showing release ready for use. Below— Working 

details of the finger-on-button hook-up.
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Above: The completed agitator with the loaded
film tank in place. Right: Close-up of the
rocker cam, made from a small pulley, about 

an inch in diameter.

A G IT A T IO N  of the film tank during d e -  
velopm ent, particularly if m iniature film  

is handled, is strongly recom m ended by pho­
tography experts. Constant m ovem ent pre­
vents the form ation of tiny air bubbles  
on the surface of the film, and in m any  
cases increases the contrast of the n ega­
tive.

Since the fine-grain  developers used with  
m iniature cam era films are very slow  in 
action, requiring upw ard of tw enty m inutes, 
the job  of shaking a tank or twirling the inside 
reel by hand is a . very tedious one. The  
only com m ercially available agitators cost 
alm ost as m uch as a good cam era, so the 
writer decided to build one.

The m ain requirem ent being a fractional 
horsepow er electric m otor, a search was m ade  
am ong local hardw are and electrical stores. 
F an  and sew ing m achine m otors w ere found  
in great num ber, but these seem ed to have  
too high a speed for the intended purpose. 
A  hardw are dealer who was cleaning out 
surplus Christm as stock finally offered the 
ideal unit: a sm all A .C .-D .C . m otor from  a
b ro k en -u p  Erector set. This was fitted with  
a w orm  drive reduction gear for the opera­
tion of toys; the reduction ratio of about 1 :6  
proved just right. T h e dealer was glad to 
dispose of the m otor for less than tw o d o l-

How the rocket table is fastened to the hinge. 
The rocker axle is in line with the center line 
of the table. A rubber cam in place of the metal 

one shown will operate more quietly.
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Sid* view showing the relative positions of the parts.

lars, along with an assortm ent of axles, pu l­
leys, gears and sm all fittings.

A  couple of pieces of scrap wood, an old  
hinge, som e rubber bands and a few  screws 
were all that was needed. The m otor was 
screwed along the end of a piece of 71/2-in ch  
wide shelving about a foot long, as shown. A  
six-in ch  axle was fitted to the reduction gear, 
the long end pointing inward. A  stamped  
m etal w heel from  the Erector set was 
trim m ed off with a pair of snips to form  a 
slightly irregular cam, and then it w as fas­
tened b y  m eans of its ow n set screw to the 
end of the axle.

A  piece of shelving about six inches square 
was then fastened to the left end of the base­
board, in the m anner m ade clear b y  the ac­
com panying pictures. A n  extra piece of 
wood w as put under the fixed part of the 
hinge to bring this little “table” to the cor­
rect height. A s  the sideview  show s, it rests 
on the pulley and is free to m ove up and 
down with the latter. It is im portant to 
loosen the pin of the hinge, if it already  
is not loose, so that the table can m ove  
freely.

The tank is held in position b y  two rubber  
bands stretched over its neck. They snap  
under the heads of four L -sh ap ed  curtain  
hooks, which are screw ed into the “ table” 
with the “L ’s” pointing outward. W h ile  this 
looks like a rather m ak e-sh ift arrangem ent,

it really w orks very w ell if a couple of husky  
rubbers are used.

A fte r  the tank has been loaded w ith a roll 
of film and the developer poured in, it is 
m ounted on the table and the m otor is plugged  
in. The table then begins to jog up and down  
at a m erry rate as the cam  on the m otor shaft 
w obbles around. A fter  a few  w eeks of service 
the sharp edge of the pulley wore a ridge 
in the under side of the “ table,” so a strip 
of brass was nailed in place over the worn  
section.

Since this agitator has been placed into 
operation, all trouble due to pin holes in the 
film has disappeared. It is not necessary to 
keep the m otor running for the entire d e ­
veloping period. T h e first five m inutes are 
m ost important; after that the device is turned  
on for about a m inute at a tim e every three 
or four m inutes. Likew ise, it is again used 
after the tank has been flushed thoroughly  
with w ater and filled w ith hypo. Agitation  
during the initial fixing period is just as im ­
portant as during developing.

The cam, in hitting against the rocker 
table, m akes quite a racket. This is not ob ­
jectionable in a cellar darkroom, but if the  
cam era fan does his w ork in the kitchen or 
bathroom  other m em bers of the fam ily w ill 
surely object. H ow ever, it should be a simple 
m atter to cut a quiet rocker cam out of a 
rubber sink stopper or an old rubber heel.

Thermos Jug Protects Film In Hot Weather

A T H E R M O S  ju g  serves as an excellent 
safeguard for film in extrem ely hot 

weather. U se a ju g with a w ide opening. Cool 
it w ith chopped ice for several hours. A fter  
rem oving the ice, dry it thoroughly  and then

place the film inside and cover the jug. A  
good therm os ju g  w ill keep film cool for about 
8 hours, possibly longer. U se a jug with a 
porcelain tank as porcelain does not retain 
m oisture the w ay crockery jugs will.
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SUN S H A D E  F O R  
BOX CAMERA. A  sim­
ple end Inexpensive sun 
shade for a box camera 
can be made by cutting 
three 2-inch squares o f 
cardboard and fitting it 
ov«t the leftse as shown 
in the photograph. The 
cardboard should be fast­
ened together by narrow 
strips o f adhesive tape.

A  SIMPLE DIFFUSER FOR ENLARGING. When 
an image is projected through this diffuser, the picture 
'will have sharpness as well as a quality o f soft diffusion. 
T o  make it, criss-cross lines o f  sodium silicate (water 
glass) a quarter of an inch apart on a small piece of 
d ean  glass. Glycerine can be used but is not permanent.

NON-REFLECTING BLACK FOR ENLARGERS. 
When the blade interior finish o f an enlarger becomes 
chipped or requires replacing, coat inside surface with a 
thin solution o f  asphalt varnish in turpentine. When it is 
tacky, dust the surface with lamp black and allow to dry. 
Excess can be dusted away, leaving non-reflecting surface.

FUNNEL CLIPS TO DEVELOPING TANK. When a 
funnel is used for filtering developer, it can be attached to 
a spring clothespin which in turn can be dipped to edge 
o f developing tank. < The solution then will filter directly 
into container in which it will be used. Cellulose cement 
should be used to hold the funnel to the dothespin.

M AKING TITLE LETTERS. Block letters that can be photo­
graphed for titling either movies or stills can be made o f  
modeling clay quickly and easily. Roll the clay into a sheet 
about a quarter o f an inch thick. Cut ti into strips about one 
inch wide and then into squares. A  knife or razor blade 
should be used to cut the squares into finished letters.
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Camera

FOCUSING A ID  FOR GRAFLEX OWNERS. A spectacle 
lens soldered to a small hinge and bolted to the inside o f 
the hood will make focusing considerably easier for those 
whose eyes are weak or defective. This is especially useful 
when small stops are used or critical definition is desired. 
When camera is closed, it folds down against inside o f hood.

AN  ENLARGEMENT 
TIM IN G  CLOCK. An 
efficient and handy timer 
for the darkroom can be 
made from an electric 
dock having luminous 
numerals. The hour and 
minute hands should be 
cut short as shown in 
the photograph. The 
second hand should be 
darkened or c o v e re d  
with l u m i n o u s  paint.

SETTING ENLARGER LENS DIAPHRAGM . This 
operation can be done quickly and easily by holding 
a small mirror underneath the lens so as to reflect an 
image o f the diaphragm markings. At the same time, 
the mirror will reflect sufficient light to permit the 
markings to he read very easily in the darkroom.

KEEPING DEVELOPER COOL. A  simple way to keep 
developer cool during summer is to immerse in it a length 
o f glass tubing, to the ends o f which are attached pieces of 
rubber tubing. Connect one end o f the tubing to the cold 
water tap and allow the other to empty down a drain.

PHOTOGRAPHING M ETAL SURFACES, Darkened 
steel and other metals do not photograph effectively unless 
their surfaces have a bright appearance. Sometimes chalk 
is used, but the most satisfactory method is to place a 
dab o f bronze paste on a pad and rub it over surface.
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R a d io  P a n e l M a k e s  
DEVELOPING RACK

Above: The rack loaded with film, about
to be lowered into the developing tank.

AN E X T R E M E L Y  simple and very useful 
x a . developing rack for cut film in the ama­
teur sizes (up to 9x12 cm.) can be made in 
about an hour out of some scraps of hard 
rubber or bakelite cut from an old radio panel. 
This is intended for use with the Kodak monel 
metal developing tank, which holds two quarts 
of developer and takes negatives up to 4x5 
inches (press size).

The dimensions shown in the drawing are 
for the popular 314x4 Vi-inch film. They are 
readily changed to suit smaller or larger films. 
A t any event, the distance X  in the drawing 
should be about -nr-incb smaller than the 
width of the actual film, so that the film will 
tend to hold itself in position.

The main job is to drill holes to form 
notches for the film. To do this, clamp the 
side pieces together by means of small C

clamps and drill through the center line 
formed by the meeting edges of the panels. 
When the pieces are separated you will have 
perfect half circles.

Both hard rubber and bakelite are hard on 
drills. Work through a little at a time, and 
clean the hole of shavings before proceeding.

[Continued, on page 141]
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The Movie Short Subject That Opens 
A New and Entirely Different Field 
of Motion Picture Entertainm ent!

Miles ahead of anything ever offered in the educational short field. 
It explains in terms you’ll be sure to understand the w hy’s and 
wherefore’s, the how’s and who’s behind the closed doors of 
science, industry, invention, research...and above all, the causes 
and effects of these great forces affecting your world today.

In the First Issue
WHAT is cold light...will it be mankind’s greatest, 
weapon in the struggle against germ infection?
HOW do they prepare 300 full-course meals a day in 
a railroad car kitchen half the size of yours?
WHY is the recent development in frozen foods so eco­
nomically important...is it permanent famine Insurance ?

SEND THIS  CO NVENIENT COUPON OR 
A POSTCARD TO: V ITAPHONE SHORTS, 
321 W. 44th STREET, NEW YORK CITY-

I am anxious to know when the
...................................... theatre w ill show
the first of the new series of Vjta- 
phone Shorts, “Mechanix Illustrated”

i
i
L

Name.....
Address... 
City........ .State..
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In litis department the Photography Editor will answer any question or problem relating to  cameras o f  all 
types, enlarging, printing, developing, taking pictures, and the various phases o f  home movie making. 
When sending questions to this department, be sure to  include a stamped, addressed envelope, so that we can 
answer directly in case space does not permit publication o f  the question on this page.  Send all inquiries to 

the Photography Editor, Mechanix Illustrated, ISO! Broadway, New York, N . V.

LOW PRICE VS. HIGH PRICE CAMERA
I have been taking good pictures with a box camera. 

What would be the advantage of buying a camera with aa 
expensive lens?— Robert Simmons, Chicago.

Perfectly good pictures may be taken, with an inex­
pensive camera. However, the utility of such a camera 
is limited. A camera better than a box camera ôffers a 
greater selectivity of shutter speeds which is desirable if 
the camera is to be used under varying light conditions, 
and it also affords greater latitude in focusing for special 
pictures. A better lens than that in a box camera corrects 
for distortion, concentrates the light, passes it through 
the lens more quickly and thus increases the speed at 
which the image is recorded on the film. The result is 
that you can take action pictures, which a box camera 
cannot take.

STOP PRINTS FROM CURLING
When I make large prints of my negatives, I find it 

almost impossible to make the prints stay flat. What can 
I do to prevent prints from curling, especially single weight 
paper?— John Crawford, Detroit.

A very simple method for preventing prints from curling 
is to soak them in glycerine diluted in water. Photo 
chemical manufacturers sell special prepared solutions for 
this purpose, whose base is glycerine. These solutions are 
diluted five or six times with water and prints are allowed 
to soak for five to 10 minutes (the former for single 
weight, the latter for double weight paper) after prints 
have been thoroughly fixed and washed. Prints will remain 
flat and flexible after this treatment. The solution may 
be used over and over again as it does not spoil. Simply 
add additional glycerine ôr prepared solution to the bath 
from time to time to bring it up to full Strength.

CHEMISTRY OF DEVELOPMENT
What happens when film is exposed to light? What is 

the chemical reaction and why does the reaction not make 
itself apparent until it is developed?— H. Selleck, Los 
Angeles.

When sensitive emulsions of films or papers are exposed 
to li^ht, the silver compounds, silver bromide, chloride 
and iodide _ undergo a chemical change. Chemists differ 
in their opinion of what actually happens. It is certain, 
however, that there is a tendency towards a reduction to 
metallic silver, Where light is strongest, this tendency to 
silver metal is more pronounced. Modem photography 
depends on this tendency to remain in the emulsion after 
the exposure, and to the fact that it can be carried further 
by chemical means until complete reduction to metallic 
silver is accomplished.

Exposure of a negative to light registers the image in 
the silver compound, but use of a reduction agent is neces­
sary to completely separate the silver from its salts—  
which light alone cannot do. Therefore, a reduction agent 
is necessary to continue this reduction to free silver metal 
in the emulsion. This reducing agent is contained in the 
developer, whch also contains chemicals controlling the 
speed of action of the reducing agent. What remains on 
the negative after development is an image of silver metal 
free from its salts.

HARDENER FOR FIXING BATH
Sometimes when processing negatives and prints, I notice 

q softening and swelling of the gelatin. What can I do to 
prevent this?— C. H., Greenwich, Conn,

Softening and swelling of gelatin on negatives and 
prints, especially in warm weather, results from excessive 
soaking in the developing and fixing solutions. Some 
substance, therefore, should be used to harden the surface 
of the gelatin to prevent this. Potassium alum is the 
chemical generally added to a fixing bath, as a hardening 
solution. Potassium chrome alum has a greater harden­
ing effect on gelatin than white alum and is recommended 
for this reason. Add about 1/a  to Vz oz. of alum to the 
fixing bath. Too much alum will have an adverse effect.

WHAT FOCAL LENGTH LENS
I have a 5  V^-inch focal length lens in my enlarger. Is 

this sufficient to cover projection of 4 x 5-inch, n egativ es?^  
R. Sherman, Atlanta, Ga.

A 5k£-inch focal length lens in an enlarger is sufficient 
for negatives frorn 35 mm. up to 4 x 5  inches. A longer 
focal length lens is also satisfactory but a shorter focal 
length lens is not recommended for 4 x 5  negatives, although 
satisfactory for smaller sizes.

RE-USING HYPO

Can hypo be used over again? When should it he thrown 
away?— B, Lister, Pearl River, N, Y.

It is quite safe to use hypo several times if only a few 
prints are fixed in it with each use. When hypo begins to 
bubble or turn milky, it should be discarded. One danger 
to watch out for when re-using hypo is the possibility that 
it may contain considerable developing solution earned 
over when shifting prints from the developer to the fixing 
bath. This ' ‘solution” of the hypo makes it unsatisfactory 
for further use. If too many prints are fixed (more 
than 20) in 20 to 25 oz. of hypo its strength may be reduced 
to a point where it is no longer effective.

M E C H A N IX  IL L U S T R A T E D  A W A R D S  £4 0  

E A C H  M O N T H  FOR BEST P H O T O S  
S U B M IT T E D  B Y  READERS

The editors of M E C H A N IX  IL L U S T R A T E D  dis­
tribute £4 0  in cash awards each month to the five 
persons who, in their opinion, submit the best pictures 
suitable for publication in the M E C H A N IX  IL L U S­
T R A T E D  Photography section. Full particulars re­
garding these awards will be found in this issue on 
page 119.
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FEATURES
LENS— Kodak Anastlgmat EKTAR f.t, 0, extra* 
fait, super-corrected.
SHUTTER— Compur-Rapid, 9 speeds to 1/500 
second.
COUPLED RANGE FINDER— Military type; split- 
field; finds the range and focuses in one op­
eration.
FILM-CENTERING DEVICE— Locks film accu­
rately In position for each exposure.

KODAK BANTAM SPECIAL’S great re- 
. ception by camera fans permits a 

substantial price cut. “ Buy of the year”  
at $115, now only $87.50, with field case.

If that’s about your price, this is cer­
tainly your miniature. Extra-fast lens. 
High-speed shutter. Built-in range finder. 
Handles with delightful ease. Master of 
every miniature shot. See it at your dealer’s.
TAKES PICTURES IN FULL COLOR . . . Load Kodak 
Bantam Special with Kodachrome Film and get 
gorgeous full-color transparencies, to be viewed as 
they are, or mounted In slides for large-size pro­
jection in the Kodaslide Projector . . . Eastman 
Kodak Co., Rochester, N.Y.

FIELD CASE
K o d a k  B a n t a m  S p e ­
c i a l ’s n e w  lo w  p r ic e  
In c lu d e s  a  t a n  s o le  
le a t h e r  s p o r t s m a n ’ s 
fie ld  ca s e  w h ic h  a l­
lo w s  y o u  t o  c a r r y  t h e  
ca m e r a  o n  a n e c k  
s t r a p — re a d y  fo r  u s e  
w it h o u t  c o m p le t e  r e ­
m o v a l fro m , t h e  c a s e . 
A g re a t  c o n v e n ie n c e  
fo r  “ r a p id - f ir e ”  p i c ­
tu r e  ta k in g .

V

For BLACK-AND-WHITE, Kodak Bantam 
Special loads with Kodak Panatomic or 
Kodak Super X  Film—the former for 
negatives of exceptionally fine grain that 
permit an astonishing degree of sharp en­
largement; the latter for indoor shots, or 
short exposures outdoors, where high 
film speed is essential. For FULL-COLOR, 
you choose from two types of Kodachrome 
Film— regular, for daylight; Type A, for 
Photoflood or Photoflash exposures.

O t t f y  E A S T M A N

H ta & e s  i f e  K O D A K
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HowTo Use Two Transformers
[Continued, from  page 118]

1 and 4 will supply the desired voltages, for ex­
ample, terminals 1-1 should be connected 
through a lamp, and so also should terminals 
4-4 (see Figure 1). No other connections 
should be made to the terminals while the 
test is being made. Turn on the current in both 
transformers. If the bulbs light brightly, the con­
nections are wrong. To make them right it is 
necessary to do only one thing—remove one of 
the cord plugs from the electric outlet, turn it 
over so that the other prong is up, and re-insert 
it in the outlet. The bulbs should now go out. If 
they still glow, the voltages do not match. A  little 
change in the variable controls of the transformers 
should cause the bulbs to go out completely. A  
final check with a 1 .25 Volt Bulb as shown in 
Figure 2 will give an exact match.

Transformers of widely differing wattage ca­
pacities are best not connected together. If they 
are, a small piece of wire from a burned-out flat­
iron element, connected as shown in Figure 3, will 
prevent excessive currents in the low-resistance 
secondaries. The track wire is connected to the 
center of this coil.

A  rheostat should be used for variation of train 
speed, although the small resistance coil described 
above will prevent damage while variable con­
trols are being moved.

Turned Walnut Box
[Continued from, page 114] 

this in the lathe and turn the cylinder to 1% 
inches in diameter. Space off 14-inch, another 
li-in ch  for the waste, then another 14-inch for 
the next ring, and to the left of that, cut down 
enough waste to enable you to get at the work 
easily. Start the inside cut on the first ring from 
both sides, leaving perhaps 1/16-inch of wood 
still connecting waste with ring. Then sand and 
lacquer the rings. When dry, continue the cut­
off, sand the inside of each ring and wipe the raw 
wood with lacquer.

Cut the leather 1/2-inch wide, as long as neces­
sary. It should be soft, not too thick, preferably 
brown, and obtainable at any shoe shop. Trim 
one end to a taper. Bore holes diametrically op­
posite each other about (A - inch deep. Wipe a 
bit of glue in each hole. Then place the strap 
over a ring, line up the ends, roll the wide end 
about the tapered end and twist it into the hole. 
See that the ring lies close to the side of the box. 
Then put in the other ring in the same manner.

You can save money if you know how to make 
simple plumbing repairs around the house, and 
whether you are a home owner or tenant, you’ll 
find plenty to interest you in the informative 
article on this subject, which will appear in the 
August MECHANIX ILLUSTRATED.

Holland Ready For Air Raids
[Continued from  page 44] 

reflection betrays, even in the deepest darkness, 
that a lamp is shining.

The beam’s angle is so small that the light can­
not be seen over a height of 80 yards. Thus 
airplanes, which cannot fly lower than a hundred 
yards above the ground in night flight, will not 
be able to locate a moving automobile or town 
equipped with the lamps. The light is sufficient, 
however, to allow the driver to travel at a speed 
of forty miles an hour along a known road.

For road orientation, guiding lamps are placed 
every 300 yards along the right-hand side of the 
road. As long as the driver sees the light—and 
he can never see more than one—he can be sure 
that he is on the correct side of the highway. 
At every corner, pavement lamps warn of turns, 
but become immediately invisible after the turn 
is made.

For room illumination—in barracks as well as 
civil houses-—the lamps make writing and read­
ing possible, yet the light cannot be seen from 
the outside—even though the curtains are left 
open.

The military experts of Holland have adopted 
the invention. In the navy port Den Helder, 
signal lamps have been mounted on the tops of 
the barracks and installed in the army muni­
tions factories. These signal beams have a range 
of four miles and the messages sent can be seen 
only by those in the small sector in the direct 
line of the light—thus keeping military signals 
really secret for the first time. The invention 
has also been applied to the army’s automobiles 
and armored cars and to harbor guiding lamps.

Staining Microscope Slides
[Continued from  page 102] 

order) 30 seconds each; light green, 20 seconds; 
wash in 95% alcohol, 30 seconds; absolute 
(100%) alcohol 30 seconds; xylol, 10 minutes. 
Place the slide flat on the work table, add one 
large or two small drops of Canada balsam and 
then cover with a cover glass. The slide is made!

Balsam is a resin prepared for use by dissolving 
in xylol. It is applied as a liquid, hut gradually 
turns to a solid through evaporation of the xylol. 
This is a slow process and the slide must mean­
while be kept perfectly flat in a dust-free situa­
tion. Often this delay before the new slide can 
safely be used, is irksome and in any case most 
workers prefer to speed up this drying process. 
Hence the necessity for a slide dryer, a piece of 
apparatus already referred to as extremely useful 
for paraffin imbedding, spreading affixed sections 
on slides, and other purposes in microtechnique.

Many forms are on the market under the name 
of paraffin bath or hot plate; but the homemade 
contrivance will serve as well. Make a box in 
the form of a shoe box out of sheet metal, with
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ventilating holes around the sides near the lid 
and one hole near the-bottom o f one end to admit 
an electric cord. Attach a receptacle on the inside 
by this opening, use a 25- to 40-watt bulb and line 
the inside of the lid with a sheet of asbestos. 
Turn this box upside down, the bottom becoming 
the top surface. By trial, the proper area on this 
surface will be found where paraffin in a 
dish will just stay melted or where slides may 
be spread or dried without injury from heat.

Still better would be the making o f a paraffin 
oven or slide dryer from a gallon tin such as 
used to market motor oil or molasses, a large 
round cracker tin, or a gas stove oven—the small, 
cubical, separate type that is placed over a burner 
on top of the stove. This oven has two shelves of 
wire mesh, a hinged glass-front door, perfora­
tions for ventilation, and needs only wiring for 
an electric bulb.

Finished slides of sectioned material will dry 
and harden in such an oven within 24 to 48 hours; 
thicker whole mounts require longer. Then comes 
cleaning and polishing. Add a few drops of xylol 
to any commercial scouring powder, as Old Dutch 
Cleanser or Bon Ami, to make a thin paste; cover 
the forefinger with a clean rag, as an -old linen 
handkerchief, dip into the paste and carefully 
scour the slide. Some force may be used with a 
completely dry and hardened slide, but use care 
with freshly made ones or you may rub off the 
cover glass and ruin the preparation. Scour the 
slide all over, then rinse in warm soap suds, dry 
and polish with a soft old linen rag.

Sometimes the slide dryer causes excessive 
evaporation and air bubbles run in under the 
cover glass, especially if the balsam was too thin. 
Correct by adding a thin drop of balsam exactly 
at the edge of the cover glass, nearest the bubbles, 
so that it will run under and replace the air. 
Place in dryer again.

When cleaned and polished, the slide is ready 
to be labeled. Gummed squares, termed slide 
labels, are made expressly for this purpose and 
may be purchased ready cut in boxes, or in books 
of perforated sheets. Write the label before affix­
ing it, and use only a black waterproof India ink 
and a fine pen. Print neatly—a sloppy label will 
spoil the appearance of an otherwise perfect slide. 
Include all pertinent data: your name and the 
date, name of material, plane o f section, fixer 
and stains. Example: James H. Jones, 7/16/38. 
Basswood Stem, c. s. (cross section), FAA, S & 
LG (standard abbreviations for formol-acetic 
alcohol fixer and safranin-light green stains). 
Special labels with your name printed in fine 
type across the top are not expensive.

Don’t moan over the feet that you have no boat 
with which to enjoy pleasant hours on the water. 
Simply get a copy of the coming August issue of 
MECHANIX ILLUSTRATED and build the sim­
plified canvas kayak which will be described in 
the how-to-build section. It’s easy and cheap to 
build, but you’ll thrill at its performance.

IIQUID W AX
'MADE BY DUPONT

» N S  A S  U  W A X E S . .  

T p A R K U N G  L I K E  N E W
S P E E D Y  W A X  C E E

l e a v e s  t h e  f i n i s h

Y O U  D O !  

b e f o r e

W AXES CARS IN HALF THE TIME

OPERATION

Now say good-bye to long 
hours o f car polishing. For 
the new Du Pont SpeedyW ax 
cleans as it waxes. It saves 
time and labor— and what a 
shine it leaves! Try  it today!

H H
S A M P L E  FOR YOU. Send 61 for 
postage and get a sample can of 
Speedy Wax— enough for fenders 
and hood. (Offer good in U. S. 
only,) Write Du Pont, Dept. MM-3, 

Wilmington, Del.
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An Observation Clubhouse
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Know Electricity as ExpertsKnow it—and Get an Experts Pay!
^KlecoveryTias begun I The months ahead are charge^^It^^^nTTT^”  

cancc and expectation. What will you do to get the jump on the ether fellow?
Thousands of men have used

The Croft Library o f 
Practical Electricity
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[Continued from page 104]
5 feet deep and work the post up gradually, first 
by two-by-four braces under it, then with block 
and tackle pulling from the other side. The buried 
ends of the posts should be protected against decay 
with a creosote or tar application. Temporary 
braces can be put on after squaring up the posts 
and removed when the house is completed.

Floor joists are installed as shown, with mor­
tised joints at the posts. Diagonal braces are set 
under the balcony at all comers except where 
the would interfere with the ladder. Assuming 
that rough, lapped-siding is used, studs spaced 
24 inches will be satisfactory. Set diagonal braces 
at each comer. A  low, sloping roof will be more 
attractive than a steep one and will be satis­
factory if heavy snowfall is not frequent. Roll­
roofing or shingles can be used.

Casement windows are easily installed and 
afford good ventilation. The door should be on 
the same side as the ladder, which is hinged to 
one of the joists. It is drawn up with a rope and 
held with a hook over one of the rungs.

Trainer For Back-Yard Pilots
[ Continued from page 94] 

front cowling. Utilizing a battery for power has 
some disadvantages in the way of costs but it 
affords a swell opportunity to add an ammeter to 
the gadgets on the instrument panel.

Nailed joints are satisfactory if the fuselage is 
board-covered. All important joints, however, 
such as the wing and wing-strut attachments, the 
primary control pulleys and the universal joint 
between plane and central mount or column, 
should be made with bolts.

Hinges for the ailerons and other control flaps 
can be of the simplest type imaginable. Either 
flat metal hinges, such as one obtains from the 
dime store, or hinges fashioned from screw-eyes, 
will serve. Whatever hinges are used they must 
be so hung as to allow a minimum of friction.

Now for a word about the controls themselves. 
These consist of two separate systems both work­
ing from the stick and rudder bar. One set— 
the primary—operates the movement of the plane 
about the fixed central mount. The rigging of 
this set calls for care and considerable adjustment 
if the desired results are to be obtained. The 
principle involved is purely a matter of leverage 
and works on the theory that one end of the cable 
connected to the control stick is anchored securely 
to fhe fixed mount or to the ground so that when 
any movement of the stick is made it exerts a 
definite moving force on the articulated plane. 
Turnbuckles should be used at the anchorage 
points of the primary control cables to enable 
easy and rapid adjustment to the tension. The 
slacker the all-round tension the harder it will 
be to keep the ship level in “flight.” Mounted as 

[Continued on page 150]
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No More Motor Fever
[Continued from page 81] 

all too common causes of overheating are a 
clogged muffler, weak valve springs, loss of power 
through improperly adjusted breaker points, 
leaky hightension ignition wiring, loose timing 
chain, and a sticking carburetor choke valve 
which keeps the mixture too rich. The valves 
themselves represent a whole assortment of pos­
sibilities for power loss. They may be warped, 
they may stick or they may not have proper 
clearance.

Finally, there is lubrication. It is important 
that the oil be light enough to penetrate between 
the tighter fitting parts of the modern engine. 
That is why instructions usually call for lubri­
cating the new engine with S. A. E. 20 grade oil. 
It would be better to stick to this oil through the 
life of the car, if thinking strictly in terms of sav­
ings in wear and tear. But there has to be a com­
promise between oil and engine economy, and so 
you are justified in going to S. A. E. 30 when the 
lighter oil burns off too fast, especially if using 
the car in any prolonged period of high outside 
temperature. There always are the exceptions, so 
where the manufacturer recommends S. A. E. 40 
in hot weather be sure to use it. There are several 
notable examples where the lighter oils simply 
will not prove practical.

Killer Well
[Continued from page 50] 

blew the water out. Next, fourteen old shallow 
wells were plugged with cement to prevent gas 
working up through the ground if the well were 
ever brought under control again.

Weeks became months. It was almost a year 
since that fatal day when the bit stuck. A quar­
ter of a million dollars had been spent and still 
they were no nearer heating that well than the 
day she blew out.

In sheer desperation a special pumping plant 
was set up. Huge quantities of mud were to be 
rammed down the hole until the gas pressure was 
overcome. The pumps roared. The mud sloshed 
into the hole. The well seemed beaten. But be­
fore enough mud could be pumped in, the terrific 
gas pressure got the upper hand, and blew the 
mud out. Three times the same thing happened. 
The pumps just couldn’t feed the mud fast 
enough.

By now everything connected with the well had 
become a strange nightmare. It seemed to the 
drilling crew that they would go on forever 
fighting the well, never getting anywhere, just 
fighting.

Then the well caught fire again, and reduced 
the second derrick to junk. It flamed there against 
the sky, defiant of men and their ingenuity. Lesh 
brought his cannon and blew the fire out again.

[Continued on page 149]
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W ITH a 30-year back­
ground of Gillette 

shaving satisfaction, Albert 
Payson Terhune speaks 
from experience when he 
calls this Gillette One-Piece 
Senator "the greatest razor 
of them all!” 'A t 69 cents, 
including five Gillette 
Blades, here’s the most 
amazing value in Gillette history. You change blades in 
three seconds! Twist the handle—and it's open. Another 
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nickel-plated, it’s designed to hold Gillette Blades in perfect 
alinementand give you clean, comfortable shaves that last!

More Comfort For Your Money
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uniform blades that fit your Gillette Razor accurately. 
Always insist on Gillette Blades. They give you the 
world’s best shaves for less than lfi a day.

Gillette’s New Brushless Shaving Cream
Prepare your beard for perfect shaves with Gil­
lette’s New Brushless Cream. Made with peanut 
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[Continued from page 72] 
coast residents days in advance, apprises them 
of the intensity of storms and of the area they 
likely will cover if they strike the coast. Towns 
can be evacuated in time.

Hurricanes form at sea and therefore the first 
notice of them is given by ships. These reports 
are radioed to land stations. The storm then is 
spotted on maps in the approximate position in­
dicated by the initial reports.

Prior to last year the storm information service 
was slow and cumbersome. All messages were 
sent to the Washington bureau then relayed back 
to the Gulf points. But today a well-knit system 
exists for speeding storm warnings along the Gulf 
coast.

Sixteen stations have been installed at various 
points and equipped with teletype machines.

When a ship radios news of a disturbance, the 
information is sent simultaneously to the sixteen 
stations. Stations on islands in the Caribbean Sea 
send information on weather conditions. The sta­
tions on the coast communicate frequently with 
each other and exchange data.

Each weatherman plots his own storm path. 
As each additional reading comes in he checks 
the barometer and marks the storm’s direction on 
a special chart. The various reports tell him 

[Continued on page 151]

Metal Lungs Give Life
[Continued from page 43] 

function—you cannot stop or regulate its beat­
ing; it is completely involuntary.

But the diaphragm is both voluntary and in­
voluntary. You can stop its action temporarily 
—-“holding your breath,” you call it. Possibly 
you can hold it long enough to become uncon­
scious—and then the annoyed diaphragm goes 
back to work in spite of you. That is why you 
cannot commit suicide by holding your breath.

The lungs themselves do none of the work of 
breathing. No one really inflates his lungs. 
What you do is to distend the chest cavity or 
thorax, and air rushes in to fill the lungs, obey­
ing the age-old principle that nature abhors a 
vacuum.

Occasionally something happens to the dia­
phragm and its related muscles and nerves. 
Then the patient is quite unable to breathe, and 
death is inevitable unless artificial aid is at hand. 
Infantile paralysis is the most common cause of 
such respiratory trouble. Fortunately, not all 
cases of infantile affect the respiratory system. 
Legs and arms are more common objects of 
attack, as was the case when Franklin D. 
Roosevelt suffered the disease in 1921.

So complex are the organs of breathing that 
it would seem almost impossible for mechanical

,  [Continued on page 151]
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Small Diesels; Boom Industry
[Continued from, page 39] 

center of the cylinder the compressed mixture 
is ignited and a power stroke downward results. 
Thus the downward stroke is a power stroke and 
the upward stroke is a compression stroke.

General Motors’ new two-cycle engine does 
not operate on a carburetor mixture and there 
are other variations from the operation just de­
scribed. Being diesel engines, the intake is air and 
not an air and fuel mixture. A  chamber which 
surrounds each cylinder contains air under 
pressure. As the piston travels downward the 
exhaust valves open and the exhaust gas escapes 
into the exhaust manifold. The cylinder volume is 
swept with clean scavenging air as the downward 
moving pistons uncovers the inlet ports. On the 
upward stroke, the exhaust valves close and 
the air, already somewhat compressed by the 
supercharger, is compressed in the cylinder. 
When the piston reaches top center, the injector 
charges the cylinder with fuel, it is fired by the 
compression, and the cycle is completed.

This two-cylinder principle lends itself very 
well to the diesel where injected fuel is used. 
The principle reason for the remarkable efficiency 
and fuel ecenomy of the diesel is the high com­
pression ratio made possible by the absence of 
fuel during the compression stroke and the fact 
that the temperature of the air under compression 

[Continued on .page 153]

Take Her Down—
[Continued from page 67]

It Seemed an eternity before the roar of the 
vents subsided and water gargled in the control 
manifolds, showing that the ballast tanks were 
full. We held on to keep our feet as the depth 
gauge pointers revolved faster and faster. Five, 
ten,-fifteen feet under she went. There was an ac­
companying rush of water down the conning- 
tower hatch.

“Surface,” ordered the Skipper.
The gallant old L-9 paused in her headlong 

dive; then, with leaden deliberation, tilted slowly 
upward by the bows.

After all these years I can still see every de­
tail that met my eye in my hasty glance at the 
Skipper for further orders. There he stands 
under the conning tower, one powerful hand 
gripping the steel ladder. He calmly watches the 
depth gauges, totally oblivious to the icy-cold sea 
water. Beyond him loom dimly the faces of the 
Kingston-valve men in rapt concentration.

“Bring her on up,”  he ordered.
“Coming up fast, Sir,” I replied as the rush of 

water slowly subsided and he disappeared up the 
conning-tower ladder.

Then for another eternity we stared at sudden 
death while the L-9 slowly broached the surface 

[Continued on page 154]

Bust and scale are enemies of your motor. 
They clog the cooling system. The engine 
overheats. Power is lost. Costly damage may 
result. Get rid of these dangers in ten min­
utes—with 10c worth of S ant-F l u s h .  (25c 
for the largest trucks and tractors.)

Just pour a little of this safe powder in 
the radiator. Follow directions on the can. 
Bun the motor. Drain. Flush. Refill with 
clean water. Rust, scale and sediment are 
flushed away. The water circulates freely. 
Motors run cool and efficiently. And yon 
don’t take any chances on scored cylinders 
or "frozen”  pistons. S a n i-F l u s h  cannot in­
jure motor or fittings. You’ll find Sa n i .  
F lu sh  in most bathrooms for cleaning toilets. 
Sold by grocery, drug, hardware, and five- 
and-ten-cent stores. 25c and 10c sizes. The 
Hygienic Products Company, Canton, Ohio.
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courses. Write for Free Booklet. 28th Year.

N E W  Y O R K  I N S T I T U T E  O F  P H O T O G R A P H Y  
10 West 33 St., (Dept. 153) New York City

[Continued from page 121] 
evens out. Half the speed of F.4.5 is really F.6.3.

The odd sizes of the fast lenses (better than 
F.4.5) make the squares a bit tricky to follow. 
While an F.2.5 lens is twice as fast as an F.3.5 
(6.25 against 12.25), F.3,5 and F.4.5 compare as 
12.25 to 20.25, only about 60%.

Fast lenses are much more expensive than slow 
ones, because the various sections must be ground 
much more carefully to bend the light rays over 
sharply without distorting them. Figures 4 and 
5 illustrate the effect in somewhat exaggerated 
form. For convenience of illustration, only a 
single piece of glass is shown. Actually, highly 
corrected lenses of the popular “Tessar” type 
consist of four entirely distinct elements of dif­
ferent shape and even of different kinds of glass. 
The two front elements are separated by a small 
air space, while the two back elements are ce­
mented together. These two units are separated 
from each other by another air space, in which 
the leaves of the diaphragm fit.
F. Square F. Square
1.5 2.25 4.5 20.25
2 4 5.6 31.36

6.3 39.69
2.5 6.25 8 64
2.8 7.84 9 81
3 9 11 121
3.2 10.24 16 256
3.5 12.25 22 484
3.8 14.44 32 1024
4 16

Now They Can Be Shown
[Continued from page 86]

U. S. stamps, picturing all of them, under what 
could be referred to as a special governmental 
dispensation. Now writers may picture the 
stamps, and thus save a lot of wordy description 
when pointing out interesting facts about our 
issues.

A picture accompanying this article shows a 
postcard with a U. S. stamp attached, both card 
and stamp showing the same design. The com­
bination is educational, and attractive; a method 
of collecting which, in the past decade or so, has 
gained tremendous popularity- The picture sug­
gests that U. S. stamps may be tied up with pic­
tures this way, and that the use of postcards for 
the combination are available, and fascinating 
in the album.

The photograph pictured with this article is 
the three-cent stamp issued for the hundred years 
of Texas, in 1936, superimposed upon a picture 
of the famous Alamo, which appears on the stamp 
between the two portraits of General Sam. 
Houston and President Stephen Austin.

The United States, for 1937 alone, issued nine- 
[Continued on page 152]
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The MI Portable Transceiver
[Continued from page 117] 

terminal on the side opposite from that of the 
rotor, since normally both terminals are on the 
same side' in this model condenser. RFC1 is 
mounted directly behind Cl and the lead from it 
to L2 should connect at the exact center of L2. 
LI consists of two turns of No. 16 insulated wire 
which is pushed in between the turns of L2 so 
that one turn is on each side of the center tap. 
Normally proper load conditions are obtained | 
when LI is about one-half meshed with L2. The 
plate current of the oscillator is then about 16 mils.

The second RK-43 is used as a super-regener­
ative detector and audio amplifier. L3 is similar to 
L2 but consists of 8 turns to avoid absorption 
effects when tuned through the transmitter fre­
quency, L3 is mounted beneath the chassis, directly 
on the socket terminals. Thus the chassis forms an 
electrostatic shield between the coils. j

The circuit is a Hartley type, similar to that in 
the transmitting circuit. It is sometimes referred 
to as an ultra-audion, which it resembles slightly. 
Self-quenching superregeneration is obtained by 
R7 and C9, both of which should be physically 
small in size and mounted well away from the ; 
chassis. The tap for C5 may be taken off two turns ; 
from the center of the coil. C5 is then adjusted for 
best reception with the antenna to be used, with a 
moderately weak signal. Superregeneration is 
controlled by R4; if it is found that a long antenna 
stops superregeneration even when R4 is turned 
all the way up, the capacity of C5 may be reduced 
or, more easily in the field, a foot of wire connected 
to the receiving antenna post will cause it to oper­
ate. If the same antenna is used, this trouble will 
not occur. R5 returns to A plus through the on-off 
switch, thus preventing any current drain from 
the B batteries when the apparatus is not in use.

The remaining RK-43 serves as second stage 
[Continued on next page]

Radio Panel Makes Rack
[Continued from page 130]

The grooved side pieces are supported by short 
side pieces, fastened by short 4/36 screws forced 
into the edges. It is not necessary to tap the 
holes, as the screws will thread their way in. It 
is a good idea to try different sizes of drills in 
scraps before making the holes in the side pieces.

To permit the rack to be lowered into and 
removed from the tank, a simple U shaped hook 
is made of stiff wire. The ends are bent over 
and pushed into small holes in the end members.

Loading this rack in the dark room is a matter 
of seconds, even when panchromatic film is han­
dled in darkness. The negatives are well sepa­
rated and the solutions flow around them freely. 
Once the rack is loaded, the films are not touched 
all during the developing, fixing, washing and 
drying operations.

I've Always Wanted 
A Movie -

m w  f v e

UniveX Takes 
Movies At Less 

Cost Than 
Snapshots!

There’s no thrill to compare with taking your 
own movies. Now you can afford it! Here’s the 
only precision-built, lifetime 8 mm. movie cam­
era in the world under $30—the only one that
uses the inexpensive U niveX Film. Com- 

■pact.-.easy to load and 
operate — the UniveX  
Cine " 8 ” w ill bring  
you a lifetime o f pleas­
ure and enjoyment!' 
A sk your dealer for  
free showing or send 
for illustrated booklet, 
U n iv e r sa l C am era  
Corp., Dept. 70. New  
York City.

Prices 
higher 
outside 
U. S. A.
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YOUR YOUTHFUL SKIN 
A MASS OF PIMPLES?
Take steps now to help keep your blood 

free of skin-defiling poisons
Stop being an object of shame and scorn among your 
friends. Find out what often causes those repulsive- 
looking pimples . . . and get rid of them.

Between the ages of 13 and 25 your body is chang­
ing rapidly. Important glands develop. These gland 
changes upset your system. Waste poisons from the 
intestines are often thrown into the blood stream 
and are carried to your skin, where they may 
bubble out in ugly, shameful hickies.

You must help keep your blood free of these skin- 
irritating poisons. Thousands have done so, just by eat­
ing Fleiscnmann's Yeast. The millions of tiny, living 
plants in each cake of this fresh food act to help you 
fight pimple-making poisons at their source— in the in­
testines, before they can get into the blood. Many get 
amazing results in 30 days or even less! Get Fleischmann’s 
Yeast now. Eat 3 cakes a day— one before each meal— 
until your skin is clear and fresh again.

S e n d  
NO MONEY

Mad e to Or der  by F I T - R I T E  im pro ve d 
me th o d  B Y  M A  I L  . all ov er  wor ld.  
Finest  Quali ty.  M O N E Y - B A C K  G U A R ­
A N T E E  Y O U  W IL L B E S A T I S F I E D .  We 
take yo ur  w or d .  Catalog and i m p re s ­
sion material  F R E E .  Write  N O W !

UNITED STATES DENTAL COMPANY
Dept, 6A41 1555 Milwaukee Avenue Chicago, III.

60 P O W E R  T E L E S C O P E  $2.19
V A R IA B L E  E Y E P IE C E . 2 0 X — A 0 X — 6 0 X

u r u / l  Three telescopes in one. 3 different mag- 
n ifica tlon s . 20 pow er for  ultra-bright

Moat
Sow er- 

made 
fo r  anywhere 

near the m oney. Closes 
.  —  to leas than a foo t in length. M ultiple

lens system . 30 mm. ob jective, in heavy brass 
. mount. D irections included for ueing ad a compound 4 lens 

m icroscope. American m ade. We pay the postage. Only $2.19. 
Catalog of M icroscopes. Binoculars, etc. F R E E  on request.
BROW N SCOPE CO ., O ep t. 7 7 ,  5 W . 2 7 th  S t . . .  N ew  Y ork , N. Y.

objects, people, sports events, 
ehijM, m oon, stars, etc.
60 times as close

S p len d id  op p o rtu n it ie s . Prepare q u ic k ly  in  spare t im e . E asy m eth od . No 
p rev iou s  e x p e r ie n ce  n ecessary , com m on  sch ool ed u ca tion  su fficient, 
m any earn w h ile  learn in g . Send fo r  fre e  b ook let ' ‘ O pportu n ities  in 
M odern P h o to g ra p h y " , particu lars  and req u irem en ts .

AM ERICAN SCHOOL OF PHOTOGRAPHY 
3 6 0 1  M ich igan  A ven u e D ep t. 2 0 5 B  C h ica g o , I llin o is

The MI Portable Transceiver
[Continued from page 141] 

audio for receiving and as modulator for trans­
mitting. It is operated push pull, in class A. Full 
modulation is secured with normal class A  opera­
tion, and there is no need to use class B with its 
higher current drain. With the gain control about 
half-way, and C bias at minus 3 volts, the opera­
tion is strictly class A. Modulation is well within 
bounds and a signal of extraordinarily fine quality 
will be obtained. There is no appreciable indi­
cation of frequency modulation under such con­
ditions and good reception may be had on a super 
with sharply-tuned i. f. ’s.

Change-over from sending to receiving is 
effected by switch 2. This is a standard single­
deck, three-circuit type arranged for double-pole 
operation by inserting the stop supplied so that 
the third point of each circuit is not reached. On 
the “send” side, filament voltage is applied to. the 
oscillator by closing the A-plus line. Since one 
side of the microphone winding of T1 is likewise 
connected to this line, the A  battery serves to 
energize the single-button mike. The second cir­
cuit applies B power to one terminal of the modu­
lator-output transformer secondary. The third 
connects the other terminal of same to the oscil­
lator tank circuit. On the “receive”  side, the 
oscillator filament and mike supply are switched 
off, B power is provided for the detector, and 
one terminal of the output transformer secondary 
is disconnected from the oscillator tank and con­
nected to the open terminal of the phone jack.

In wiring, particular care should be taken with 
the detector circuit, keeping the coil close to the 
socket, grid and plate leads short, and no other 
leads close to the terminals. The same applies to 
the oscillator. The audio leads are not critical; 
reasonable care so that low-level grid leads do not 
parallel output circuit leads is all that is necessary. 
Make all leads to the panel long enough So that 
they may be arranged close to the controls. Keep 
the space behind the A battery free and clear from 
wiring as there is no room to spare in this section.

RENTING
or

SELLINGREAL MONEY
New  RANGER SCOOTER
There’s big money selling this new, marvelous 
improved RANGER SCOOTER to all stores 
needing quick, cheap delivery—or renting to 
riders! Good territory still open. RANGER SCOOTER is safe, sturdy—gets 120 miles to gallon at 30 m.p.h. EASY TERMS FINANCED. Act now! Write for Free 

folder. Special Low Agents’ Prices. 
MEAD CYCLE CO.

D ep t. E S -2 7 9  C h ica g o , U . S . A .

T U R X  S C R A P  I N T O  M O N E Y
AUTOPOWER tells you how in plain, easy, simple and illustrated instructions Y  
that anyone can follow. Change auto generators into useful, practical A C and 
D C  generators and motors with voltage from 2 to 1,000 volts, for power. Tight, 
welding, radio, sound, etc. No previous experience nor special tools needed. 
Generators can be driven by wind, water, fan belt, etc. INSTRUCTIONS FOR 
BUILDING AN A C WELDER THAT ACTUALLY WORKS UP TO A 3/16" 
ROD. ALSO COMPLETE PLANS FOR WIND AND WATER POWER 
PLANTS. Send for your copy of “ AUTOPOWER.”  Already used and en­
dorsed by thousands. Only SI.00 postpaid,
S. W. D U N C A N ,  Publisher 412 S .  Hoyne Ave., Chicago
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Solder the condenser rotor shaft to prevent loosen­
ing of its threaded shaft.

The three 45-volt B batteries are installed in the 
bottom of the cabinet, with the A and C batteries 
directly above. The B batteries are furnished with 
Fahnestock clip plug-in connectors. It will be 
necessary to cut off these clips and solder jumpers 
to the plug-in connectors in order to give adequate 
clearance between the metal back and the battery 
terminals. The A battery terminals will just clear 
if the panel wiring is adjusted so that no wire is 
bunched behind the dry cell. To avoid shorts while 
carrying the instrument, bend a length of half-inch 
brass strip over the batteries and fasten it in place 
by turning up tabs at each end and drilling a hole 
through each side of the cabinet and these tabs. 
Machine screws should be passed through each 
side and the batteries held firmly in place. A thin 
piece of cardboard between the batteries and the 
cabinet gives additional insurance against shorts.

The transmitting frequency should be checked 
before going on the air. This can be done roughly 
by switching over to the receiving side, tuning in 
a station near the center of the band, and coupling 
the receiver antenna loosely to the transmitting 
antenna. While listening to the station being 
received, turn the transmitting condenser dial 
over its range until a spot is found where the sig­
nal being received drops in volume. This indicates 
that the transmitter circuit is tuned to the same 
frequency. Now switch over to the transmitting 
position, connect a 50-mil meter in series with the 
B supply and lengthen or shorten the antenna 
until the meter reading is at minimum. The an­
tenna is now in reasonance. Next adjust the 
coupling coil by meshing it more closely within 
the oscillator tank coil until the total current read­
ing is 26 mils. The oscillator will then be taking 
about 16 mils and the balance by the other tubes. 
This is based on a 3-volt negative bias for the audio 
section. Good operation with greater battery 
economy but some sacrifice in fidelity may be 
secured with a bias as high as minus 6 volts.

A-half-wave doublet can be used in place of the 
quarter-wave rod type with some improvement in 
radiation of power. This is done by disconnecting 
the ground to the case and connecting to one side 
of the doublet. Tuning for proper loading is 
effected in the same manner as described for the 
quarter-wave form of operation.

An operator’s and station license is required 
before the transmitting portion of this outfit can 
be used. Information on obtaining this license 
will he found in the booklet “How To Become A 
Radio Amateur.” This booklet can be obtained 
from the Greenwich, Conn., office of Mechanix 
Illustrated for twenty-five cents.

If you are a radio “bug,” you’ll certainly want 
to build the compact receiver which will be fea­
tured in the how-to-build section of the August 
MECHANIX ILLUSTRATED. A single-tube 
lype, gives two-tube performance.

MORE POWER
GREATER

ACCURACY
FOR YOUR  
.22 RIFLE

D

SupsrX and X p e t i
W ESTERN SUPER-X ,22’ s will give you a 
tiew conception o f  long-range power and ac­
curacy. The LUBALOY coated bullets strike 
a CRASH ING blow! Expend all their energy 
within the object, with 50 %  more power! 
They’re 26%  faster ! . .  .For all-purpose accu­
rate shooting, use XPERT .22’s. Both cartridg­
es are SM O KELESS and N O N -C O R R O ­
SIVE! Mail the Coupon for FREE handbook!

W E S T E R N  C A R T R ID G E  C O M P A N Y ,
Dept.G-105 East A lto n , 111.
Send your free rifle, pistol and shotgun shooting guide, 
the Western Ammunition Handbook containing full par' 
ticulars of the World Champion Ammunition - 
Name.

I 
l
I ...... ..........................................................
| Address ................... ...................................... ............... I
| Post Office..........................................State. I

O ver 7,000 G H Q  Gas Engine 
Kits have been sold at $8.50. 

Now is your chance to buy the 
Nezv Im proved  kit for $5.00. 

Absolutely complete with coil, 
plug, etc. Send only $1. Shipped 

Exp . Coll, for balance same day. 
Catalog 3c.

nET A I C p C  You can profitably sell these motors. 
w Wri t e for attractive terms.
GHQ M OTORS, 854A East 149 St., New York, N. Y .

S E N D  F O R  FR E E  B O O K S
Ignorance of the Law is no excuse—so set the FACTS about Tatent. procedure before you do another thins with your 
invention. These free books tell how the law protects yon, what a Patent At­torney does for you, what preliminary 
steps to take to make application for a 
Patent, when and how to offer your in­vention for sale, etc. Get these facts.Learn about our servicer 40 years ex­perience with Inventors. Satisfied 
clients in every State. Prompt service. Moder­ate fees. Deferred payments frequently ar­
ranged. Write today for free books to;

REGISTERS!* P A T E N T  A T T O R N E Y S

36-H, Victor Building Washington, D. C.
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Classified Advertisements
Rates for classified ads, 18c per word (include name, address and all numbers), per insertion. Minimum JO words. Cash must 
accompany order and be received in this office June 1st for the August issue (on sale July 8th), Address Classified Mgr., 

Mechanix Illustrated, [501 Broadway, New York City.

____________ A, C. GENERATOR____________
P R A C T I C A L  changes for automobile 
generators. A .  C. and D , C . generators, 
motors and welders. Complete wind 
and water power plants. See our ad­
vertisement at bottom of page 142.
Autopower,______________________________

________ ADVERTISING AGENCIES________
A D V E R T I S E  iu Sunday Newspapers 
reaching 1,500,000 homes throughout 
l ' .  S . $15.40 inch. Ratebook all lead­
ing newspapers, magazines, Free. Chi­
cago Advertising Agency, 20-M  West
Jackson, Chicago.________________________
A D V E R T I S E :  24 words in 250 News­
papers $10. Lists Free. Advertising 
Service Bureau, 4515-B Cottage Grove,
Chicago.__________________________________
F R E E  N E W  advertisers rate guide. 
Brown Advertising Agency, 140 South 
Dearborn. Chicago.______________________

AGENTS WANTED
A G E N T S :  Smash go prices! Santos
Coffee 12c lb. 4-oz. Vanilla Side. Razor 
Blades 10 for S'/zc. 100 Sticks Chew­
ing Gum 12c. Christmas Cards, 21 in 
box, 14c. 150 other bargains. Premiums. 
Experience Unnecessary. Carnation 
Co., M N , St. Louis, Mo.
B IG  M O N E Y  Tak ing  O rders; Shirts, 
Ties, Hosier)', Underwear, Raincoats, 
Pants, Uniform s, etc. Sales Equipment 
F R E E !  Experience unnecessary. W rite 
N IM R O D , Dept. 132, 4922-28 Lincoln,
Chicago.__________________________________
P R O F I T  with ne\v products. Make, 
sell, repeat. Analysis. Research. Guar­
anteed formulas. Biggest catalog free. 
Special prices, leads. Gibson Labora­
tory, Chemists, CE-1142 Sunnyside,
Chicago.__________________________________
B IG  Money applying initials on auto­
mobiles. Easiest thing today. Free 
samples. Also, sideline salesmen for 
name plates and tire cover transfers. 
" R A L C O ” , 1305 Washington, Boston, 
Mass.
W A N T E D — county distributors, _ excel­
lent opportunity for earnings, nationally 
advertised automatic humidifiers, low 
prices. H . ,W . Herron, Heating E n ­
gineer, Rockford, Illinois.______________
A B L E  M A N  to distribute samples, 
handle Coffee Route. U p  to $45 first 
week. Automobile given as bonus. 
W rite  Albert M ills, 6203 Monmouth,
Cincinnati, Ohio.________________________
N O  P E D D L I N G — free booklet de­
scribes 107 money-making opportunities 
lo r starting own business, home, office. 
N o  outfits. Elite Co., 214-G Grand
St.. New York._________________________
1000 B A R G A I N S ,  Drygoods, Notions, 
D ru g  Sundries, Specialties, Novelties. 
Agents undersell stores. Free catalog. 
Jobbers,' Dept. 3198A, 930 W . -Roose­
velt. Chicago. _____________
F R E E !  Mexican Framed Feathered 
Pictures! S jdxS jd" costs 49c, retails 
S I.00. Sample 50c stamps, refunded 
first order. M arquez-M , Apartado 1176,
Mexico City.____________________________
W H E R E  T o  B uy A t  Wholesale 500,- 
000 articles. Free Directory and other 
valuable information. Maywood M M . 
Publishers, 925 Broadway, New York. 
B IG  money applying initials on auto­
mobiles. W rite  for particulars and free 
samples. American Letter Company, 
Dept. 11, Dunellen, New  Jersey.

B U S I N E S S  Proposition Resilvering 
M irrors, Autoparts, Reflectors, Making 
Chipped Glass Signs. W rite  Sprinkle, 
Plater, S50, M arion, Indiana.

400% P R O F I T — Th e Perennio Cal- 
endar 640 years. Vest pocket size, 24 
pages. $5.75 hundred. Sample 10c.
Box 38S, Baltimore, Md.________________
500% P R O F I T  Selling Gold Leaf 
Letters for Store W indows. Free 
Samples. Metallic Co., 448 North
Clark. Chicago.__________________________
A T L A S  W indow  Sign letters. Large 
Sizes, Penny Each. Beautiful Free 
Samples. A t l a s ,  7941-G Halsted,
Chicago._________________________________
A F T E R N O O N S  Free! $340 mo.—  
home! N o  canvassing. Expect surprisel
Folio-S, Sia. D, Los Angeles.__________
S E N S A T I O N A L  New  Sellers, Free 
Catalogue, samples. Paty Company, 
Somerville, Mass.
S E L L  New  Sheepskin Auto W ashing 
M itts. W rite : Maupin, Gainesville,
Texas.

AMERICAN POLICE J1 U J1TSU
13 K N O C K O U T  Blows without use of 
fists, by internationally famous Jiu  
Jitsu instructor. Send 15 cents. S. J .  
Jorgensen, 296 M aritim e Building,
Seattle. Washington.____________________

AUTOMOBILES

E C O N O M Y l  Performance! Mileage! 
Semi-diesel conversions for gasoline 
motors, $5.00 up. Manufacturer's 
written guarantee. L earn basic facts 
from free literature. Houston & Logan 
Conversions, 1719 Addison, Berkeley, 
California.

AUTO SUPPLIES & EQUIPMENT

C O N V E R T  your car to burn Diesel oil. 
Save up to 70%  fuel costs. Cheap in­
stallation. W onderful performance. 
Proven factory method. Different and 
better. Costs nothing to investigate. 
W rite  for free circular No. 5A . H a r­
rington Company, 201-204 Manchester 
Building, Portland, Oregon.

AVIATION —

G E T  In to  Aviation. A ir  Transport 
pilots get tip to $6,000 per year, me­
chanics $2,500. Learn at this Govern­
ment Approved # School. W rite  for 
complete information. State age. Lincoln 
Flying School, 4002 A ircra ft Building,
Lincoln, Nebraska.______________________
A V I A T I O N  Apprentices. Good Pay—  
Big Future. W rite , immediately, en­
closing stamp. Mechanix Universal 
Aviation Service, Strathmoor Station,
Dent. A2. Detroit. Michigan.___________
A V I A T I O N  Employment Information. 
Mechanics and apprentices send stamp. 
Aviation, 72 Monroe, W illiam s ville, 
New  York.

BATTERIES, GENERATORS, ETC~

T W E L V E  V olt— 400 watt— heavy duty 
motor bus generators. Perfect condition. 
Usable for welding or windm ill gener­
ators, $8.50 each f.o.b. Chicago, Other 
units in stock. State Ignition Service, 
52 Cullerton St., Chicago.

BICYCLES

R E P A IR , Rebuild bicycles, full details 
$1.00. Sites Bike Shop— Broadway, Ft. 
Wayne, Ind.

_______________ BLUEPRINTS______________
M E T A L  T U B E  Midget Radio, the last 
word in compact radio receivers. You 
can construct this set even though your 
knowledge of radio is limited by follow­
ing the large pictorial blueprints avail­
able, from  Fawcett Publications, Inc., 
Greenwich, Conn., at 50c postpaid.

___________________ BOATS___________________
F O R D  and Lincoln M arine Conver­
sions. Send 10c for information. 
Lehman Engine Co., Newark, N . J. 
S A I L  your canoe, rowboat! Complete 
rig $12 tO T $19.  ̂ T ry -S a il Company, 
Patterson, New  York.

BOOKS & PERIODICALS
S P O R T S M E N ’S" M A N U A L — The out: 
doors man’s guide containing scores of 
practical articles by Am erica’s leading 
outdoor writers, covering every phase 
of fishing, hunting, camping, and trap­
ping. Th is  book, edited by Robert Page 
Lincoln, w ill make that next vacation 
a dozen times more enjoyable. Price 
50c at your newsstand, or order directly 
from Fawcett Publications, Inc., Faw -
cett Bldg., Greenwich, Conn,___________
L E A R N  the answers and make big 
money. Inside legal information, 25c. 
Dept. . B, 234 H u rs t B ldg., Buffalo, 
N . Y .

BUSINESS OPPORTUNITIES

P L A S T E X  Industry needs manufac­
turers on small scale and for big pro­
duction of A r t  Goods and Novelties in 
Plastex and marble imitation. Cheaply 
and easily made in our guaranteed 
rubber moulds. W e cooperate in selling 
goods- You are just in time for big 
wholesale season now starting. Interest­
ing booklet mailed free.^ Plastex In ­
dustries, Dept. R , 10SS Washington 
Ave., New  York.

F A S C I N A T I N G  business. Repair, ad­
just typewriters, adding machines. 
Learn easily at home from factory 
expert. Earn up to $15.00 daily. 
Complete instructions covering all makes 
$3.00 postpaid or sent C .O .D . Adding 
Machine Equipment Service, 3601 
Michigan, Dept. 204B, Chicago.

W E  S T A R T  you in business, furnish­
ing Outfits and Instructions, operating 
“ Specialty Candy Factory”  home. Men 
and women, earn $25.00 up to $60.00 
weekly, all or spare time. (O u r  29'b 
year.) Booklet Free. W . H illy c r  Rags­
dale, In c ., Drawer 110, East Orange, 
N . J._____________________________________

M A N  in Each Tow n to Plate Auto 
Parts, Reflectors, Bicycles, Fixtures, 
M irrors, by late method. Simple plan 
of manufacturing at home starts You 
in Good Paying Business. Free par­
ticulars and proofs._ Gunmetal Co., 
Ave. A ,  Decatur, Illinois.

M A K E  artificial marble, glazed tiles, 
uncanny. Tabletops, plaques, floors, 
hones, novelties. H ard , fireproof, inex­
pensive, cement secrets. Brilliant tile 
and liquid rubber samples 3c. John H . 
Payn. 943 Grande Vista Avenue, Los 
Angeles, Calif.

C O L O R  concrete surface with chemical 
solutions. Beautiful > pottery without 
moulds. Garden wishing-vvells. Stucco 
rock. Glazing concrete. Sample 10c. 
Hollywood CementCraft, 8528 W onder­
land, Hollywood, California.
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Device Combines Road 
Map Aids in One Unit

Designed to speed up and make the 
use of road maps more convenient, a 
new device combines A magnifier of 
high quality mounted in Zylonite, with 
a pair of hinged calipers for the estima­
tion of distance between towns. The 
instrument is about two inches in diam­
eter and comes in a neat leather pocket 
case. The colors are mottled black 
and white, green, and gray and red.

O V E R  20 ways to Make Money with 
this valuable information. Get details 
of amazing all-profit mailorder business. 
Brings dollars daily. Dim e and stamp. 
None free. Johnson, 126 Lexington 
A ve., New  York.

P R O F I T  with new products. Make, 
sell, repeat. Analysis. Research. Guar­
anteed formulas. Biggest catalog free. 
Special prices, leads. Gibson Labora­
tory, Chemists, CEJ-1142 Sunnyside, 
Chicago.

M A N U F A C T U R E  from  Phospholene. 
Cleaning fluid 1c gallon; bleach 2c 
gallon; hand soap 2e pound; and ten 
fast-sellers. Sample 25c. Details free. 
W estern, 6614 Denison A ve., Cleve­
land, O .

I F  Y O U  are looking for a chance to 
devote your spare or full time to profit­
able work see our offer on page 32. 
Metal Cast Products Co., 1696 Boston
Road, New  Y o rk  C ity.

MILLION^ Being- Thrown Away! 
T u r n  waste into big money, for you! 
Home, spare time. Particulars Dime. 
Burnett, 2828 Seminary, Oakland, Cali­
fornia^________

A F T E R N O O N S  free for outdoors, 
movies. $340 month, home. Unique 
plan. N o  canvassing. Prepare for sur- 
prise, Folio-S, Station D ,  Los Angeles,

S T R O N G  men can earn up to $75.00 
weekly, installing sanitary equipment. 
Starting plans, quarter. Am idon Sani- 
tary Engineer, 237 5th, E ly ria , Ohio.

S T O P  Experim enting. I ’ll show you 
how to make a fortune without capital. 
I  D id. You can. Stamp appreciated. 
Peris, 107-E, East Rochester, N . Y .

S U C C E E D  W ith  Y o u r Products. Make- 
Sell Them . Formulas. Processes. 
Accurate analyses. Catalog free. A . 
Th a x ly  Co., Washington, D . C.

F R E E  L I T E R A T U R E  describes hun­
dreds plans for making money locally 
or by mail. Gilbert Supply, 1107-11
Broadway, N e w  York.__________________
Y O U ’L L  Like Resilvering M irrors, 
Autoparts, Reflectors, M aking Chipped 
Glass Signs. W rite  Sprinkle, Plater,
845, M arion, Indiana.___________________
P R O F I T S  and pleasure making shell 
jewelry, novelties— newest field I Stamp 
appreciated. Challenge, A -13, St.
Petersburg, Florida. ______ _ _ _ _______
F O R  an extremely profitable lifetime 
business, operate a Collection-Credit 
Agency. Free folder. Cole Associates,
Syracuse, N .  Y . _________________________
A G E N T S — T o  mail our  ̂ literature. 
Good profits. Home business. M . 
Maywood, 149 Fifth Ave., New  Y ork. 
O P E R A T E  Hom e M ailorder Business. 
Plans, ads, full instructions given. 25c. 
Steitle, 6605 M u rra y, Mariemont, Ohio. 
S E L L  by M a ill Books, Novelties! B a r­
gains! B ig  profits! Particulars Freel 
H . Elfco, 438 North W ells, Chicago. 
E A R N  cash income, copying and dupli­
cating simple cartoons for advertisers.
3-N Service, A rgyle , Wisconsin._______^
Y E S ,  Capital now obtainable for every 
purpose, valuable information free. 
Star Service, Wapakoneta, Ohio.
M A I L  Order Business— B ig  Profits—  
Am azing Method. DeGeorge, 651 North 
6th St., Newark, N . J .
S T A R T  Donut, Potato Chip, Cheesed 
Corn Business. _ Profitable, Vanderpool, 
Springfield, Ohio
W A N T  E x tra  Money? Send Stamp. 
Stietlee, 6605 M u rra y , Mariemont, 
Ohio.
M IR R O R  Resilvering and Name Plates. 
W rite. W .  H . K alar, Dresden, Ont.

CAMERAS Sl PHOTO SUPPLIES

C A M E R A S  and supplies. Free illus­
trated Photographic Alm anac listing 
everything photographic— still, movie 
cameras, films, lenses— at tremendous 
savings. Hundreds of' bargains, new | 
and used. A ll  guaranteed. W e  take 
your old camera or equipment in  trade. 
W rite  for free copy of new Photo­
graphic Almanac and money-saving bar­
gain book— just out! Lim ited edition. 
H u rr y !  Central Camera Co. (Photo­
graphic Headquarters since 1899), 230 
South Wabash, Dept. 7 -J, Chicago.

I N C O M E  From  your camera instead of 
expense. L o w  cost home course teaches 
3’ou to make photographs for magazines, 
newspapers, advertisers. Tremendous 
demand. E a rn  good money wherever 
you live. Free book. Universal Photog­
raphers, Dept. A ,  10 W est 33 rd St., 
New  Y ork.

M A K E  money in  photography. Learn 
quickly at home. Spare or fu ll time. 
Easy plan. Previous experience un­
necessary. Common school education 
sufficient. Interesting booklet and re­
quirements free. American School of 
Photography, 3601 Michigan A ve., Dept. 
2049. Chicago.
F I L M  for the m iniature camera— - 
Eastman Super X — 36 exposures in 
daylight loading cartridge— 50c. Refills 
— 30c (postpaid). E* W . Kirkham , 106 
Rutherford Place, N orth Arlington, 
New  Jersey.
F R E E — “ Camera-Log,”  contains charts, 
formulas, simplified records, glossary. 
A lso  folder of supplies, gadgets at frac­
tional prices. Rush postcard. Econo- 
Cam, 260-X T r o y  Ave., Brooklyn, N . Y .  
D U P O N T  S u p e r i o r  panchromatic, 
35mm five foot lengths (tounged), 25' 
can, $1.30. Optical Development Corp., 
Larehmont, New Y ork.

New Humidor Fills Pipe

Pipes are filled and tamped without 
touching the tobacco with the hand 
when an automatic humidor is used. 
By operating a lever a full stroke, the 
pipe is filled with tobacco; a half­
stroke tamps the tobacco, An inor­
ganic, odorless substance releasing 
moisture slowly, insures correct hu­
midification. The unit provides space 
for three pipes and space for cigarettes.

CARTOONING

C A R T O O N I N G  easily learned at home 
with our famous Circle System. De­
tails free. W rite  National School of 
Cartooning, 437-D Penton Building, 
Cleveland, Ohio.

CHARTERS

D E L A W A R E  Charters: Complete in­
corporating and organizing service $35. 
Submitted forms. Chas. G. Guyer, Inc., 
W ilm ington, Delaware.

CHEMISTRY

C H E M I S T R Y ,  Mineralogy, M icro­
scopes, Binoculars. Catalog Free. 
Teeko, 5315K, Evanston, Illinois.

CORRESPONDENCE COURSES

500,000 U S E D  Technical and business 
books. Sold, rented, exchanged. A ll 
subjects. Satisfaction guaranteed. Cash 
paid for used books. Complete details 
and illustrated bargain catalog free. 
Send name. Nelson Co., 3231 Man-
hattan Bldg.. Chicago,__________________

DANCING

B A L L R O O M  Dancing: Latest Steps.
N ew  Book 35c. Rosenthal, 2121 East 
6Sth, Chicago,

DETECTIVES

D E T E C T I V E S .  Make Secret In ­
vestigations. Experience unnecessary. 
Detective Particulars Free. W rite, 
George W agner, 2640-V Broadway, 
N .  Y .

EDUCATIONAL & INSTRUCTION

M E N  Wanted— Learn Tool & Die 
M aking. Automatic Screw Mach. 
Machinist Trade. B ig  Demand. Actual 
Experience. Expert Supervision. W rite  
for Free Book “ M ” . Allied Screw 
Machine Co.#< Inc., School D iv ., 603-9 
Lake St., Chicago.
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New Range 
Burns Oil

A new oil burning range is designed 
to provide top of the stove cooking 
and baking facilities for large as well 
as small families. It also supplies heat 
when it is needed for comfort in the 
kitchen or adjoining rooms. A reser­
voir is provided for heating water. 
Unusual economy is claimed to be 
made possible by effective insulation 

of the entire range.

M E N — Women. Get a Government 
Job. $ 105-$ 175 month. Prepare im­
mediately. Particulars free. Franklin 
Institute. Dept. T -5 9 . Rochester. N . V. 
S I M P L I F I E D  M ultiplying Instruc­
tions 25c. W arm ing’s, 1925 Stanford, 
St. Paul, M inn.

ELECTRIC FENCING
B U I L D  Y o u r O w n : Complete kit parts, 
instructions, insulators, $4.95. Farm 
Service Corporation, 362 W rig le y  Bldg., 
.Chicago.

°™ ~ ELECTRIC “PENCIL

E L E C T R O -S C R IB E : Electric Pencil. 
W rites— -Engraves all Metals. $1.00 
postpaid. Details Free. Beyer M fg. 
Co., 4515-Y Cottage Grove, Chicago.

ENGINES, MOTORS, ETC.

W I N D I N G  Data, 225 motors, single 
and three phase. Price $1.00. Motor 
Data Service, Box 7631, Kansas City, 
Mo.

FEMALE HELP WANTED

W E A R  fine hose I  send without cost 
with outfit while taking orders for amaz­
ing new hosiery. Replacement guar­
anteed against holes, snags and runs. 
Rush name and hose size. Wilkn.it, 
Desk 34-G, Greenfield, Ohio.

FOR INVENTORS

P A T E N T  Your Idea. W rite  imme­
diately for two free books, ‘‘Patent 
Protection”  and “ W hen and H ow  to 
Sell an Invention.”  F u lly  explain 
many interesting points to inventors 
and illustrate _ important mechanical 
principles. W ith  books we also send 
“ Evidence of Invention”  form . Prompt 
service, reasonable fees, thirty-nine 
years’ experience. Avoid risk of delay. 
Address: Victor J .  Evans & Co.,
Registered Patent Attorneys, 42-H  V ic ­
tor Building, Washington, D . C.
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I N V E N T O R S  —  T im e  counts —  Don’t 
risk delay in patenting your invention. 
W rite  for new 48-Page Free booklet, 
“ Patent Guide for the Inventor.”  N o 
charge for preliminary information. 
Clarence A .  O ’ Brien' and Hym an Ber­
man, Registered Patent Attorneys, 2S-A 
Adams Building, Washington, D . C. 
I N V E N T O R S :  Send for m y free 72- 
page book. _ Conscientious, prompt per­
sonal service on all patent matters. 
Registered Patent Attorney, L .  F . 
Randolph, Dept. 341, Washington,
D. C._____________________________________
W E  S U C C E S S F U L L Y  sell inventions, 
patented and unpatented. W rite  for 
proof, and tell us what you have for 
sale. Chartered Institute of American 

, Inventors, Dept. 5-B, Washington, D . C . 
I N V E N T O R S !  Get our plan. W . L .  
W hite, Vineland, N .  J .

FORMULAS, PLANS, ETC. _
110 E X C E L L E N T  Formulas, A ll  
Kinds. F o r manufacturing, mail-order, 
personal use. Acne Treatments, Pile 
Ointments, H a ir Tonics, etc. Entire  
set $1. Interstate Laboratories, 210 
Fifth A ve ., New  Y o rk  City. 
A N A L Y S I S .  Research. Newest guar­
anteed formulas. Biggest catalog free. 
Special prices, leads. Gibson Labora­
tory. Chemists, CE-1142 Sunnyside, 
Chicago.

S U C C E E D  W ith  Y o u r Products. Make- 
Sell Them . Formulas. Processes. 
Accurate analyses. Catalog free. A . 
Th a x ly  Co., Washington, D . C.

F O R M U L A S :  Tested Moneymaking
Formulas (1 5 ) for $1.00. Real Unusual 
Offers. M arvel Laboratories, 6629 No. 
Maplewood, Chicago.
F O R M U L A S .  Latest Money Makers. 
Literature < free. D -Belfort, 4042 X .
Keeler, Chicago._________________________
F O R M U L A S — A il kinds. Guaranteed, 
Catalog Free, Kemico, 67, Partridge,
Illinois.__________________________________
M E C H A N I C S  Soap (1933) inexpen­
sive. To m  Moore, Chemist, Waterloo,
Iowa._____________________________________
N E W E S T  Formulas, all lines. Catalog
Free. Hodge Lab.. Elkhart, Ind.______
W E  H A V E  _ what you want. Tom  
Moore. Chemist, Waterloo, Iowa.

HYPNOTISM

H Y P N O T I S M .  Complete 20 Method 
Course 25c. Western Institute H ypno­
tism, M M -2984 N orth  Ridgeway, C h i­
cago._____________________________________
_______________ INVENTIONS________________
I N V E N T O R S :  Sell your unpatented
invention with positive safeguards 
under patent laws. New  low-cost pro­
cedure. Complete details, free. A m eri­
can Patents Corporation, Dept. 5 -E,
Washington, D . C,______________________
I N V E N T I O N S  Commercialized. Pat­
ented or un paten ted. W rite  Adam 
Fisher Co.. 582 Enright. St. Louis. Mo. 
I F  Y O U  have a practical invention for 
sale, write National Service Bureau, 
Dept. M - l ,  St. Louis, Mo.

INVENTIONS WANTED
S M A L L  inventions wanted by manu­
facturers. I ’ll help you sell your 
invention. W rite  for free circular. 
S. H u ll, 7829-L Euclid Avenue, Cleve­
land, Ohio.
_  —  INVENTORS

W E  L O C A T E  buyers meritorious pat­
ented, unpatented inventions. I f  will 
sell, reply immediately. Descriptive 
booklet free, Address: Invention
Reporter, L-11236 So. Fairfield, Chi­
cago.

Substitutes! Always Insist m  the Advert

12,000-Horsepower 
Motor Drives Pump

largest pumps of their kind. Each 
high-speed centrifugal pump will lift 
about 200 cubic feet of water a second 
over mountains to Southern California.

C A S H  for Unpatented or Patented 
inventions or ideas. Stamp for par­
ticulars. M r , B all, 9441-F Pleasant,
Chicago._________________________________
G E T  Your O w n Patents. Legal blanks, 
complete instructions $1. Cudding Sons, 
Campbell, California.

MACHINERY, TOOLS & SUPPLIES
W A N T E D !  Used power tools, equip­
ment. A n y  type, size. Hundreds cash 
buyers. W rite  Tool i sting Service,
Zanesville, Ohio._________________________
1" M I C R O M E T E R .  1/1000 Readings. 
$2.00. W ith  Ratchet, $2.50. Fleisch-
man, 611 Madison, Chicago.___________

MAGIC TRICKS & NOVELTIES 
F R E E !  M agic C a t a l o g  500 tricks. 
Am aze.  M y s t i f y  fr iends. W r i t e  today!  
I, yle Douglas, Station A -3 , Dallas,
Texas.______________________________________
W E  S U P P L Y  every noted_ magician. 
Large Professional catalog 25c. Holden, 
222 W est 42nd St.. New  York.

MALE HELP WANTED

L O C A L  Agents Wanted T o  W ear and 
Demonstrate Suits to Friends. N o  can­
vassers. U p  to $12 in  a day easy. 
Experience unnecessary. V a lu a b le  
demonstrating equipment. A c t u a l  
samples Free. H . J . Graves, 1300 
Harrison, Dept. G-S19, Chicago.

MALE & FEMALE HELP WANTED

M R S . M . earned $267, three weeks, 
raising’ mushrooms in cellar! Excep­
tional, but your cellar, shed perhaps 
suitable. W e  buy crops. Book free. 
United, 384S Lincoln A ve., Dept. 84,
Chicago.________________________

MIDGET AUTOMOBILES

B U I L D  a Midget M iller Racer. Com­
plete plans for constructing this authen­
tic midget automobile appear in the new 
193S edition of H o w -To -B u ild -It  along 
with many other interesting home and 
workshop plans. Send 50c for this 148- 
page book to Fawcett Publications, 
Inc., Greenwich, Conn.
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Pistols Become Table 
Lamp Stand

Realistic hand carved gun models pre­
sent a novel appearance when making 
up the base of a table lamp. The 
lamps are made in three models with 

one, two and three guns.

M I D G E T S !  Plans, parts, building kits. 
New  modern designs, easily built, lowest 
cost. Catalog— containing fu ll construc­
tion details latest sport midgets, racers, 
etc.— 25 c. Circulars free. Shipps
Midgets, Box 543-B, Zanesville, Ohio. 
U S E D  midgets— motors— parts service. 
Direct owner prices, Latest lists, 20c. 
Shipps, Box 543-B, Zanesville, Ohio,
_____________ MISCELLANEOUS_____________
M A R K  your Tools with a Steel Hand 
Stamp. A n y  Three Initials 75 Cents. 
Gideon A .  Pike, N orth Attleboro, Mass,

MODEL ENGINES
C A T A L O G U E  of - over 40 Engines—  
Castings— Supplies, 25c. Refunded, 
Em co, 2417 North Ashland. Chicago.

________ MODEL PLANE SUPPLIES________
A L L  suppliers to model  ̂aircraft in ­
dustry are requested to get in touch with 
advertiser w ith a view to establishment 
of trade relations. W rite  with details 
of your product to Box 304, Mechanix 
Illustrated. 1501 Broadway, N ew  York.

MODEL RAILROADING
B U I L D  a Model Railroad in 00 gauge 
(•>4 inch between ra ils ). A  complete 
catalogue of parts, construction kits, 
and completed units. One Dime. Nason 
Railways, P. O. B ox 9, M t. Vernon, 
N . Y .,  Dept. 7X ,________________________

MODELS & MODEL SUPPLIES

Y O U R  Ideas developed into practical 
working model. 30 years successful 
experience; thousands satisfied custom­
ers. Confidential service guaranteed. 
Bank references. Send 3c postage for 
32 page book "M a k in g  Inventions P ay/’ 
Crescent Too l Company, Dept. T. C in ­
cinnati, Ohio.

MONEY MAKING OPPORTUNITIES
M A K E  More Money. O u r  “ Self Help 
Bulletin** w ill show you the way. Send 
for your Free Copy N o w ! Acme Book­
shop, Box 93, Battle Creek, M ich.

T E N  new proven money making' plans, 
25c. Krolem an, 1424 A ld ine, Phila­
delphia.__________________________ _

MOTION PICTURE & SOUND 
________________ EQUIPMENT________________
L E A R N  Motion Picture Theatre Busi­
ness. Hom e-Study T ra in in g : Manage­
ment, Advertising, Projection. Free 
Catalog. Give Age. Theatre Institute, 
345 Washington, E lm ira , N . Y ._______

MOTORCYCLES______________

R E C O N D I T I O N E D  Motorcycles. New 
— used parts for all makes, Authorized 
Harley-Davidson Dealer. W hitm an 
Motorcycle & Supply Co., 405-9 South-
west B lvd ., Kansas C ity, M o,_________
S E N D  15c for illustrated used Motor­
cycle catalog. Bargains. Largest stock 
genuine Indian parts and motorcycles. 
Indian Motorcycle Sales, Kansas C ity,
Mo. _________________________________
_____________ MULTIGRAPHING_____________
300 L E T T E R S  reproduced exactly as 
if typewritten, $1.50 (20 lines). M u lti- 
graphers, Box 2754, Ashland, V irginia.

___________OFFICE EQUIPMENT__________
T Y P E W R I T E R S ,  multigraphs, address­
ing machines, adders, dictaphones, dup­
licators, sealers, folders. Save half, 
write P ruitt, 553 P ru itt Bldg., Chicago.

PARTNER WANTED "
H A V E  Salmon Cannery, want partner 
with or without investment. For full 
particulars apply Dept. M , Mechanix 
Illustrated, 1501 Broadway, N ew  York.

PATENT ATTORNEYS

P A T E N T  Y o u r Idea. W rite  imme­
diately for two free books, “ Patent 
Protection”  and  ̂ “ W hen and H o w  to 
Sell an Invention.”  F u lly  explain 
m any interesting points to inventors 
and illustrate important mechanical 
principles. W ith  books we also send 
“ Evidence of Invention”  form . Prompt 
service, reasonable fees, thirty-nine 
years’ experience. A void risk of delay. 
Address: V ictor J. Evans & Co.,
Registered Patent Attorneys, 41-H  V ic ­
tor Building, Washington, D . C.

New Propeller Permits 
Full-Feathering Position

The photograph shows one of the new 
hydromatic propellers in full-feather­
ing position, showing how blades are 
feathered to stop “wind-milling” dur­
ing flight with engine not operating.

Aluminum Alloy Shovel 
Gives Weight Reduction

An aluminum alloy shovel has been 
placed on the market which is light 
weight, acid-resisting, non-corrosive 
and non-sparking. The extreme light­
ness of the alloy cuts shovel weight in 
half, eliminating three to five pounds 
of “dead” weight each stroke. Because 
these shovels are non-corrosive and 
built “close-backed,” they are sanitary 
and easy to keep clean, a special advan­
tage to meat-packing, dairy, brewing 
and other food product industries. Be­
cause they are nen-sparking, they are 
ideally suited for use in chemical 
plants, oil refineries, coal mines, paint 
factories and other applications where 
fire prevention is highly important.

I N V E N T O R S  —  Tim e counts— Don’t 
risk delay in  patenting your invention. 

I W rite  for new 48-Page Free booklet, 
“ Patent Guide for the Inventor.”  N o 

I charge for prelim inary information. 
Clarence A . O 'B rie n  and Ilym an Ber­
man, Registered Patent Attorneys, 28 -A  
Adam s Building, Washington, D . C.

i U N P A T E N T E D  Ideas can be sold. I  
tell you how and help you make the sale,

J Particulars, with list of manufacturer5 
I and wanted inventions, sent free on re- 
1 quest. W rite  Wilson. Holmes, 905 
1 Barrister B ldg., Washington, D . C.

“ I N V E N T O R ’S Guidebook”  containing 
96 mechanical movements and advice 
about patenting, selling inventions, also 
“ Record of Invention” , Free. Frank A . 
Ledermann, Patent Attorney-Engineer, 
154 Nassau Street, New  Y ork,

H A V E  Y O U  a sound, practical inven­
tion. for sale, pa rented or unpatented? 
I f  so, w rite  Chartered Institute of 
American Inventors, Dept. 5 -A , W ash­
ington, D .  C.

P A T E N T S .  Booklet free. Highest 
references. Best results. Reasonable 
fees. Watson E .  Coleman, V ictor B uild ­
ing, Washington, D . C.
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__________________ PATENTS ______________^
I N V E N T O R S  — Tim e counts— Don't 
risk delay in patenting your invention. 
W rite  for new 48-Page Free booklet, 
“ Patent Guide for the Inventor.”  No 
charge for prelim inary information. 
Clarence A .  O ’Brien and Hym an B er­
man, Registered Patent Attorneys, 28-A 
Adam s Building, Washington, D . C . 
I N V E N T I O N S  Commercialized. Pat­
ented or un patented. W rite  Adam 
Fisher Co., 582 Enrigh t, St. Louis, Mo.

PERSONAL
T H O U S A N D S  have found relief with 
the Self-Adjustable Archsupport. O n ly  
$3.25 postpaid. Details free. Box 451, 
Leominster, Mass.
S T U T T E R I N G  and Stammering cor­
rected at home. Booklet free. Paul J. 
W olfe, Box 52, Pittsburgh, Penna.

PHOTO DEVELOPING ^

T H E  P H O T O  M I L L .  Immediate 
Service! No Delay I Roll developed, 
carefully printed and choice of two 
beautiful 5 x 7  double weight profes­
sional enlargements, one tinted enlarge­
ment, or eight reprints for 25c coin. 
Reprints 2c each. The Photo M ill, Box
629-91, Minneapolis, M inn._____________
F I L M S  Developed, eight highest quality 
Yelox prints with wide panelled borders, 
mounted in  Deluxe Album , also two 
enlargement coupons, all for 25c. Pre­
mium catalogue free with first order. 
Knickerbocker Film  Co., 131 West 27th 
Street, New  Y o rk  City.

F I N E R  Finishing. Rolls developed and 
printed, with One Colored enlargement, 
or two professional enlargements. A ll 
for 25e (co in ). Genuine, Nationally 
Known, Moentone Superior Quality. 
Moen Photo Service, L a  Crosse, Wis.

S N A P S H O T S  in Colors— Roll de­
veloped, 8 Natural Color Prints— 25c. 
Natural Color reprints— 3c. Am azingly 
Beautiful. Natural Color Photo, C-39, 
J  anesville, W  isconsin.

S N A P S H O T  Folder with every roll 
developed, 8 prints, painted enlargement 
-— 25c. _ Reprints 3c. Fast service. 
Janesville Film , A -39, Janesville, W is ­
consin.

One-Piece Tool Removes 
Rings from Pistons

Cut fingers and stretched rings can be 
avoided by using a "piston ringer” re­
cently placed on the market. Pocket 
size, the tool removes and installs all 
types and sizes of rings up to four 
inches in diameter. It is made in one 
piece and is operated by compressing 

the handles.

R O L L S  D E V E L O P E D — 25c coin. 
T w o  5x7 Double YVeight Professional 
Enlargements, 8 gloss prints. Club
Photo Service, LaCros.se. Wis._________
B E A U T I F U L  O il Colored Enlarge­
ment in deluxe frame w ith each roll 
developed. 25c coin. Badger Studios,
LaCrosse, Wisconsin.___________________
S A M E D A Y  Service; Roll developed, 
8 glistening prints, 2 enlargements—  
25c. Midwest Photo, B-39, Janesville, 
Wisconsin._______________________________
R O L L S  Developed— 8 Larjaprm ts (en­
largements) 35c or 8 regular prints 25c, 
Star Photo, New Britain, Connecticut. 
F I L M S  Developed, 16 prints, 2 enlarge­
ments— 25c. Truefoto, Dept. 28, Des
Moines, Iowa._______________________ _

POTTERY

C O L O R -G L A Z E D  concrete pottery, 
tiles, walls. Make glazed concrete 
lawn pottery without molds, power or 
costly tools. Cheap materials. Build 
own equipment from our plans. Gift- 
ware, statuary* novelties. New  money­
making business for Men.  ̂ Booklet, 
colorplate, details 10c. National Pot­
teries, 15 West 26th, Minneapolis, 
M inn.

PRINTING

P R I N T  your own cards, stationery* 
circulars, advertising. Save money,* 
Easy rules furnished. P rint for others, 
big profits. Jun ior outfit, $9.00; job 
presses, $11 up. Details free. Kelsey 
Presses, B-57, Meriden, Conn.
125 L E T T E R H E A D S  S ^ x l l  and 125 
Envelopes— $1.00 postpaid. Benneville, 
907 W est Roosevelt, Philadelphia.

PROPELLERS

P R O P E L L E R S — Sled, Airplane, Cata­
log free. W oodcraft Propellers, General
Delivery, D allas, Texas.________________

RADIO & TELEGRAPHY
R A D I O  B U I L D E R S ;  M A N U A L — A  
book of radio set building plans and 
kinks for the home experimenter. 
Everything from  a crystal set to a 
powerful 6-tube auto radio^ is included. 
Price SO cents— order directly from 
Fawcett Publications, In c ., Fawcett
Bldg., Greenwich, Conn.________________
R A D I O  Engineering, broadcasting, 
aviation and police radio, Servicing, 
Marine and Morse Telegraphy taught 
thoroughly. A ll expenses low. Catalog 
free. Dodge’s Institute, K ing  St., V a l­
paraiso, In d .

RADIOS

P L A N S  18 Distance Crystal Sets—  
S W  record 4,250 miles, with “ Radio­
b u i ld  e r  ** year— 25c. Laboratories, 
7700-K East 14th, Oakland, Calif.

~  REFRIGERATION

R E F R I G I D A R E A  Refrigeration 
Service Manual. Trouble prevention, 
diagnosis, repairs. $1.50. Barnes, 1627- 
N . E lg in , Tu lsa , Okla.

SALESMEN WANTED

B IG  C O M M I S S IO N  selling celluloid 
pricing tickets, metal shelf_ moulding, 
menu covers, signs, celluloid buttons, 
cards. T .  Pricing Tickets, 124 W hite 
Street, New  York.

20,000 M I L E S  from weak, discarded 
tires w ith T ire  A rm o r— A  Selling Sen­
sation 1 W e  deliver. Liberal Commis­
sion, Motor Products, 1760-M L u n t, 
Chicago.

A T L A S  W indow  Sign letters. Large 
Sizes, Penny Each. Beautiful Free 
Samples. A t l a s ,  7941-G Halsted, 
Chicago.

S E L L  New  Sheepskin A uto  W ashing 
M itts. W rite : M aupin, Gainesville,
Texas.

_____________ SPECTROSCOPES_____________
S O L A R  Spectroscope $1. Chemical and 
ore spectroscope $2.50. Spectrometer $5. 
Cudding Sons, Campbell, California.

TATTOOING SUPPLIES

T A T T O O I N G  Outfits, S u p p l i e s ,  
Remover, Bargain List. W aters, M-965 
Putna, Detroit.

TELESCOPES, MICROSCOPES, ETC.

T E L E S C O P E S ,  Microscopes, Binocu­
lars; 1938 bargain catalog free. Brow n- 
scope Company, 5 W est 27th Street, 
New  Y ork.

T E L E S C O P E S ,  Microscopes, Binocu­
lars, M ineralogy, Chemistry. # Catalog
free. Teeko, Evanston, Illinois.________
B U I L D  an astronomical telescope. 
Catalogue free. John Pierce, Spring- 
field, Verm ont. _______________

VENTRILOQUISM

L E A R N  Ventriloquism by mail; small 
cost, 3c stamp brings particulars. Geo. 
\V. Sm ith, 125 North Jefferson, Room
S694, Peoria, 111. ______ _

VIOLET RAY LAMP

U L T R A  V iolet-Infra  Red. Dual Ray 
Health. Lam p. T w o  separate units in 
one. Promotes Sun T a n — Vitam in 
“ D .”  Automatic control. A C -D C  
current, $3.90 postpaid. Details Free. 
Beyer M fg . Co.3 4515-M Cottage 
Grove, Chicago.____________________ _

WELDING

A R C -W E L D E R  25-600_amperes. _ Bat­
tery or generator excited. Build it 
yourself, use D .C . motors from electric 
trucks, mules, automobiles, etc. In ­
structive Plans, $1.00. Welders Club 
of Am erica, BB-3432 M -M a rt, Chicago.

A R C -W E L D E R  25-200 amperes from 
North-East (D odge) automobile gener­
ators. I n s t r u c t i v e  Plans, $1.00. 
Welders Club of America, BB-3432 
M -M a rt, Chicago, A irm a il or C .O .D . 
12c extra.

Micro-Adjustment 
Matches Photo Bulb 

"Flash-Lag"

This photo flash synchronizer matches 
the characteristic "flash-lag” of any 
popular flash bulb. It is adaptable to 
practically all cameras fitted with 
Compur type shutters, as well as other 
cameras by using a special attachment. 
The voltage carrying capacity of the 
new device is 45 volts— sufficient for 
firing multiple flash bulbs without the 

use of an auxiliary relay.

Accept No Substitutes ! Always Insist on the Advertised Brand!148



Killer Well
[Continued from page 137]

More water was pumped in. The Killer Well 
promptly blew it out. Over a year had passed. 
It was winter now. A  cold snap froze the water, 
forming huge mountains of frozen oil and mud. 
By now the earth was battered into a weird no- 
man’s-land of mud, ice, oil, and twisted steel. 
Everything had been tried—and the well had 
won.

But McKay was determined to make one more 
attempt. “Well turn on more mud than anybody 
ever saw before,” he said. “We’ll start collect­
ing pumps now. But we’ll have to wait till spring,” 
some one protested. “We can’t work with every­
thing frozen.”

“There’s a way to get around that. Light the 
well.”

For the third time the well flamed into the 
sky. Quickly the ice was melted by the terrific 
heat. Preparations were made for the last try. 
Around the well was assembled the greatest array 
of mud pumps ever seen in the history of the oil 
industry. Intricate pipe lines, huge piles of sacks 
of special mud, gasoline and steam power plants 
—all were collected about the defiant well. Lesh 
and his cannon were called. Once more he blew 
out the fire. The crew connected the mud pipes. 
If this didn’t work, there wasn’t anything else 
to do. Gadgets and trick attachments had failed 
—water had failed—ordinary mud pumps had 
failed—relief wells had failed. Now sheer power

was being tried. If that didn’t work—well, all 
they could do was abandon all the wells in the 
danger zone, and let it go at that.

The final connection was tightened. The pumps 
were started. The great “mud hogs” gobbled mud 
and pushed it down the hole. The pressure on the 
line rose to 1,000 pounds.

The experts had calculated that the mud should 
overcome the pressure in eleven minutes. If the 
job took much longer than that, the mud would 
again be blown out.

The pumps strained. The faces of the drill crew 
were white and set. McKay pulled on his pipe.

The minutes ticked off on McKay’s watch. The 
needle on the mud-line gauges crept forward. 
Five minutes—six. . . .

It was nipping cold—but nobody noticed. Eight 
minutes. . . . The connections on the mud-lines 
were holding against the terrific pressure. Nine 
minutes. . . .

Nobody’s eyes moved from the top of the well. 
Would she blow the mud out again? Almost ten 
minutes now.

The crew, ripping open the sacks of special mud 
and feeding them into the pumps, worked like 
machines. Eight tons a minute, the mud was 
jammed into the hole.

Only a little longer. Ten minutes. The pumps 
throbbed on, the backs of the crew swung, the 
pile of mud sacks dwindled.

Ten minutes and forty-six seconds.
The mud was still going down. The gas pres­

sure was under control. The well was beaten.

A D L E T S  F O R  H O B B Y I S T S
(See regular classified section for rates and other information.)

STAMPS
S U P E R -W O N D E R  Packet offered, containing 60 different 
stamps from Afghanistan, Transjordania, North Borneo, 
Manchukuo, Sudan, Guadeloupe, Ira q, Sarawak, French and 
British .Colonies, including’ natives, beasts, ships, etc. Th is  
entire packet fo r only to approval applicants. Big’ 
illustrated lists free. K ent Stamp Company. Box 87*Z
(G .P .Q .) , Brooklyn, N . Y ,  _______ ______________________ __^
P A N A M A ’S Golden Jubilee, Scarce O ld  Victoria Jubilee, 
Superb Bicolored Mozambique, M in t Congo Landscape, Costa 
Rica A in n a il, Spanish Conquistador Pizarro, plus large 
packet all different stamps, 10c. Gerhardt, San Saba, Texas*
D I A M O N D  Airpost Commemorative Issue Complete, Pro­
letariat Portraits Complete, Dragon Stamp, w ith  117 addi­
tional, cataloging $3.00, only 10c. Friendly Filatelists, Box 
442SM, Philadelphia, Penna.__________________________________
N E W  Rivera nude stamp! W o rld ’s largest triangle! Congo, 
Sudan, South Seas, bicolors, pictorials and many others. 
O n ly  3c with approvals. Cactus Jun ior Approvals, Box 
1S70-D, Tucson, Arizona._____________________________________

1897 G R A N D F J  Comore, Liberian Bongo Antelope, T u rk s  
Caicos, Caym an Islands, genuine Baden, etc. Everything 3c 
with approvals. V ik in g , 1 M M , Hanson Place, Brooklyn, 
N. Yi
S T A M P S !  100 diff. 3c; 500 diff. 35c; 1,000 diff. 90cl 
Illustrated Album  (4000 spaces) 22c. Approvals sent. 
Tatham Stamp Co. (D 9 )  Springfield, Mass.

U N I T E D  S T A T E S — 45 Different, Perforation Gauge, 
Hinges, Bargain Price List— all for 10 c. Seidenberg,
Baroda, M ich.

F R E E  111 T w o  Coronation Sets. Postage 3c. Roberts, 
312T Shearerbldg, Baycity, Michigan.

COINS
F R E E :  Foreign Coin, Banknote and Large Illustrated coin 
catalogue, for 4c postage. Approvals sent. Tatham  Coinco, 
Ss'ringHeid-9, Mass.

C O IN S ,  Beadwork, Indian Relics, Minerals, Books, Curios, 
Stamps. Catalogue, 5c. Indian M useum, Northbranch, 
Kansas.

COINS FOR SALE

C O M M E M O R A T I V E  H a lf  Dollars, Lincoln, Stone M oun­
tain, Oregon, Texas, Cleveland, Kentucky, San Diego, Long 
Island, S I .50 each. . Illustrated Catalogue N o. 14, 25c. 
Norm an Shultz, Salt Lake, Utah.

INDIAN CURIOS

I N D I A N  C U R IO S .  100 good ancient Arrowheads $3.00. 
Tom ahawk Head 50c. Illustrated catalog 5c. H .  Daniel, 
H ot Springs, Arkansas.

TYPEWRITER PORTRAIT

T Y P E W R I T E R  Portrait of Abraham Lincoln. Excellent 
smiling likeness. Size 12" x 16” Copy $1.00, E . P. Smith, 
D raw er 1256, Charleston, W , V a.

When Anszvcring Advertisements Please Mention July Mechanic Illustrated 149



Trainer For Back-Yard Pilots
THE MAN or WOMAN
Who Wears this Emblem

WILL SERVE YOU WELL!
They are dependaxMc. 

tax paying residents of 
your community, repre­
senting reliable manu­
facturers. They bring 
you equally reliable 
merchandise plus a de­
sirable service and con­
venience. When they 
come to your home, o f­
fice or store wearing this Emblem, they are 
registered members of a 
strong5 national organi­
zation pledged to serve 
you honestly at all times.
DIRECT SELLING LEGION
307 N.Michigan Ave,, Chicago.lll.

AGENTS
SALESPEOPLE

Write TO-DAY 
for full infor­
mation regard­
ing membership 
in the world’s 
largest organi­
zation of sales­
people. No cost* 

involved.

POCKET SLIDE RULE

With A-B-C-D Scales. Multiplies, di­
vides, squares, tabes square root, finds circumference and area of circles. 6 

Inches long—thin, construction. NO WOOD OR CEL­LULOID. Fits in vest pocket. Send $ l  in cash, 
money order or check ($1,25 Canada and foreign countries) and receive slide rule with genuine leather case and instructions.
M . MAN H EIM  CO ., Inc., Box IM , 15 E. 26th St., N. Y .  C .

R E  A  P A S S E N G E R
L> T R A F F IC  IN S P E C T O RTJHITTM n A!IITmil i-e-J-#.*»•*

MEN----19 to 50----trained as Railway and
Bus Passenger Traffic Inspectors earn good pay to start and advance quickly with ex­
perience. Complete few weeks’ home-study course and we place you at up to $135 per 
month, plus expenses, to start, or refund tuition. Free Booklet.

BUILD ELECTRIC FENCE "•"'M 
Cost nothing to bnild j m >
Operates on car battery, 32 or 110 rolls. L 
T.'ses very little current. Absolutely holds 
livestock securely. Protects chickens from thieving animals—keep 
rats and mice out of corn crib—pests out of gardens. 3oc brings 
complete plans and valuable catalog listing over 500 electrical items.
L E J A Y  IY IFG ., 814 LeJay Bldg., Minneapolis, Minn.

THERE'S MONEY
IM TOUR

CAM ERA/
Others make good in­

comes selling pictures to publications. FREE BOOK­
L E T  describes home-study course ( w h i c h  may ho 
paid for in easy install, ments) and tells how YOU

___  _______________ can do it  too!
U N IV E R S A L  P H O TO G R A P H ER S. Oept. 337, 1 0  W est 33 S t., N. Y . C.

[Continued, from page 136] 
it is—with all the weight above the pivotal point 
—the plane has a constant tendency to “fall off” 
in one or other direction and the fact that this 
tendency has to be corrected by movements of the 
stick in order to keep the ship level is the practical 
basis of this design as a junior trainer. The stiff 
springs introduced into the primary system pro­
vide tension which takes away from the direct 
action which would otherwise result and sets up 
a slight but realistic “drag” between movements 
of the control stick and the reactions of the plane.

The secondary controls hook up as shown on 
page 94. To simplify construction as far as pos­
sible, single control cables have been used in 
every case and the flaps concerned returned by 
springs. These springs may be short lengths of 
ordinary screen door spring. The horns for the 
various surfaces are purposely designed oversize 
and drilled at intervals in order to permit satis­
factory rigging so that the motion of the flaps is 
in relation to the actual motion of the ship. If 
the movement of the rudder, for example, turns 
out to be slightly exaggerated in relation to the 
turning movement of the ship about its central 
mount, it is all to the good since this accentuation 
of action makes observation of the functions of 
the controls all the more noticeable to the aviation 
student. Once you have the ship rigged and see 
the action possible by moving the controls, you 
will speedily find means for correcting such mat­
ters as balance and resultant heavy controls. The 
ideal trim is one that allows the ship to “fall off” 
readily and yet does not require too much exer­
tion on your part to bring her up again with the 
stick.

The propeller can be of the simplest type with 
pitch cut down to the limit. Make it with a left 
or right hand pitch to suit the motor employed.

The universal joint which articulates the plane 
with the stationary column can be suited to your 
lecal possibilities. At worst it can be an eyebolt 
and a U bolt linked together in the manner shown 
in the drawings on page 93. At best it would be 
a full ball and socket joint. In between these 
extremes comes the universal joint from an old 
car (obtainable at almost any junk yard) mounted 
so that it can freely turn about the central mount­
ing. The central mounting may be made from 
stout timber, two-inch iron pipe, or half of an 
cld rear axle housing. The latter has some ad­
vantages in. that it permits the easy installation 
of ball bearings in the turning action. The iron 
pipe too has similar advantages. Both these types 
of mount should be set into or bolted to concrete 
to provide a firm base.

A practical knowledge of mooring devices is 
essential to all boat owners and the August issue 
of MECHANIX ILLUSTRATED will feature an 
article devoted entirely to this vital, timely sub­
ject. Don’t miss it.

ISO Accept No Substitutes! Always Insist on the Advertised Brand!



Hurricane Warning
[Continued from page 138] 

which place the low pressure area is passing and 
which it is approaching. From these he deter­
mines the limits of the disturbance and an accu­
rate path of its direction.

Key storm-chasers are placed at Jacksonville, 
Florida, and New Orleans, La. First, news is sent 
to these two points and after they have spread the 
news along the Gulf coast, they relay it to Wash­
ington for use along the eastern coast if the storm 
heads that way. U. S. Coast Guard amphibian 
planes drop warning messages to fishing fleets and 
other small surface craft.

A hurricane is a tropical cyclone. It is identical 
with the typhoon of the China Sea, the baguio of 
the Philippines and the cyclone of the Indian 
Ocean. No storm is a hurricane until the wind 
achieves a velocity of at least 75 miles an hour.

Meteorologists have not determined the cause of 
hurricane development. They do know that cer­
tain weather conditions exist at the earth’s surface 
during the genesis of one. Frequent showers, 
light winds and moist warm air are the essentials. 
The hurricane usually announces its intended 

[Continued on page 154]

Metal Lungs Give Life
[Continued from page 138] 

ingenuity to create a machine which will aid 
their work. Yet in principle the iron lung is 
extremely simple.

Imagine that your lungs are a toy balloon 
contained in an airtight box. The neck of the 
balloon is a sort of throat which leads to the 
outside air through an opening in one side of 
the box. Now imagine that you connect a tire 
pump to a valve in the box. You pump air 
into the box and it forces the balloon to collapse; 
you pump air out of the box and the balloon 
expands to fill the vacuum, drawing in outside 
air through its throat.

That is the principle of the iron lung. Essen­
tially, it is an airtight chamber for housing the 
chest of a patient. A partial vacuum is pro­
duced inside the chamber—the patient’s chest 
wall expands and air rushes in through the 
trachea to fill his lungs. Then, for the vacuum, 
a slight pressure is substituted, and the flexible 
chest relaxes and air is exhaled from the lungs. 
This cycle, repeated endlessly in the normal 
rhythm of breathing, is the mechanical achieve­
ment of the iron lung.

The ' most commonly used factory-built dia­
phragm respirator is of the Drinker or Emerson 
type. A late model looks very much like a small 
edition of a creamery churn. The patient’s body 
lies inside the chamber on a bed which can be 
rotated from side to side to change his position 
for greater comfort. Openings in the sides are 

[Continued on page 152]

That the Sun moves 
north as men travel 

~ south, until finally it 
shines continuously 
in the north,
For 1,500 years men 

laughed at the “gullibil­
ity” of the ancients, until, 

by sailing past the Equator, 
Europeans of the Middle Ages 

DISCOVERED what the Egyptians KNEW thousands of 
years before.

Suppressed Knowledge of Ancient Sages
— 'lost to the world for 3,000 years, but preserved by the FEW 
who could appreciate and use it —  is available to you, through 
association with’ the Rosicrucians. Their unique and success­
ful methods of mastering life’s problems and developing 
Personal Power are even more effective today- Try  their for­
mulas on your own personal and practical problems.

Successful? —  Happy?
Have you realized the highest possibilities of which you are 

capable? Are you going through life with your greatest assets 
—  social, business, intellectual —  locked in a chest, without 
looking for the key?

Send for a Free Copy of “The Secret Heritage.” It may 
open up a new world of personal satisfaction and practical 
achievement; it might have a startling effect upon your own 
future. It is sent fxee to the serious. Address Scribe B.X.V,

^R O SICRU CIAN S
A M O R C

San Jose California
('Nof a religious organization)

IION NEEDS

Southern California, w orld ’s aviation center, 
ineeds trained men to build and fly planes. Only 
trained men accepted. Get quicker, lower-cost 
training at California Flyers, leading flying- 
mechanical school in this great aviation center. 
Secure steady employment, make big money, get 
the thrill of a red-blooded job in aviation.

C A L I F O R N I A  F L Y E R S
L O S  A N G E L E S , C A L IF .

Send for California Flyers FREE Book 
California Flyers, Los Angeles Municipal Airport, Inglewood, Calif, x
Name.____ _____ _ _________________________________Age________  )

Address________________________________________________________  ^

----- -------------------------------------------State---------------------m m -7  J )
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Only Boats With 
Foil Length Spray Rails
K e e p  p a s s e n g e r s  p e r fe c t ly  
d r y — e v e n  a t  h ig h  s p e e d s . 
C a t a lo g  a ls o  s h o w s  t o d a y ’ s 
f iv e  m o s t  p o p u la r  m o d e ls  
o f  s a i lb o a t s .  T w o  b ig  f a c t o ­
r ie s . P r o m p t  s h ip m e n t .

C A TALO G  FREE 
Write for your copy. State kind OI 
boat in which you are Interested.

THOMPSON BROS
2 30  Ann S t., (  W rit,

PESHT1G0. wis. ^ either a

Very fast utility model

BOAT M FG. CO. W)
to \ 130  Elm S t..
'■or.eJ C O R TLA N D , N . Y .

WindCannotBlowItOut!
N EW PERFECTED (1838) QUICK ACTION
Self Starting L i g h t e r
Lights cigar, cigarette or pipe—Instantly. Never fails. New principle in Ignition. 
No flint. No friction.
S en d  2 5 c  fo r  sam ple and large can o f  flu id . 
S ta rt  n o w . Y ou  can m ake u p  to  $ 5  a  d a y .

N E W  M E T H O D  M F G . C O .
S o le  M anufacturers o f  C a ta ly tic  A u tom a tic  

N o F lin t Gas L ig h ters!
B o x  M -6 7  B rad ford , P a ., U .S .A .

C o rre sp o n d e n c e  C o u r s e s  In

RADIO and £L£CTRICAL £NGIN££RING
SPECIAL

Only

*25ELECTRICAL ENGINEERING otew fd e °e l e c tr l?
c a l f ie ld .  P rep are  y o u r s e lf , a t L o w  C ost, fo r  secu re  fu tu re . M o d e m  
co u rse . S o  s im p lified  a n yon e  can  u n d ersta n d  q u ick ly .
R A D I O  P M P lK I P P P lM O  E xtra  fine cou rse  In ra d io , p u b lic  address , n A U U J  t N U I N L t m n U  p h o to -e le c tr ic  w ork . T ra in s  y ou  to  bo 
s u p e r -s e rv ice  m an , rea l v a cu u m  tu be  te ch n ic ia n . E x p er im en ta l k l is  
fu rn ish e d . D ip lom a  g iv e n  on  c o m p le tio n . T u it io n , ON LY $ 2 5 ,  e ith er 
c o u r s e . D e fe rre d  p a ym en t p lan  a va ila b le .
C D  r p l  S end nam e q u ic k  fo r  fr e e  c o p ie s  o f  s eh oo l ca ta log s  
r  i t  L  L 1  s tu d en t m a g a z in es , -------- - e" ,MTV
LIN C O LN  E N G IN E E R IN G  SCHOOL,

c o m p le t e ' d e ta ils . 
Box 931 -8 7 ,

SEND NOW . 
Lincoln, Nebr.

Metal Lungs Give Life
[Continued from, pagg 151] 

provided for nursing care. Once the patient enters 
an iron lung he does not come out until he is 
well or his case ends fatally. The iron lung is, 
in a very real sense, the patient’s own diaphragm 
and he would quickly die without it.

The cumbersome nature of the iron lung has 
led many workers to experiment with smaller 
models. Not long ago newspapers were filled 
with the dramatic story of the plucky fight being 
waged against infantile paralysis by Fred Snite, 
Jr. Stricken with the disease in China, he has 
lived in an iron lung for nearly two years; he 
made the return trip across the Pacific to his 
father’s home in Miami encased in his metal 
prison. In time his arms and legs, lying inert 
inside the chamber with its partial vacuum, would 
atrophy.

To release young Snite from his life-saving 
prison, Dennis R. Scanlan has developed a smaller 
respirator based on principles first worked out 
by Dr. Bo Sahlin, assistant professor at the 
Physiological Institute, Lund, Sweden. It is more 
properly described as an aluminum and rubber 
lung rather than an iron lung and it was de­
veloped with the cooperation of William O’Neil 
and his company, the General Tire & Rubber Co., 
of Akron, Ohio. Herman Kraft, research expert 
of that company, cooperated in working out the 
design, which covers only the chest and abdomen 
of the patient and resembles the mouth of a 
gigantic vacuum cleaner.

TYPEWRITERS— DUPLICATORS—  
ADDERS— FOLDERS—  
ADDRESSOGRAPHS

Less Than Half Original Cost 
FREE TRIAL! MONEY BACK GUARANTEE!

T y p in g  C o u rse  &  T a b le  F ree . W r ite  fo r  B a rga in s! N am e w h at y ou  
w a n t. S en d  N o  m o n e y ! L o w  a s  1 0 c  a  day!
PRU ITT CO., 347 PRU ITT BLDG., CHICAGO

E A R N  M O N E Y
Make C olor-g lazed  C oncrete  Products

N e w , p e r fe c te d  lo w  c o s t  m eth o d . N o m o ld s , p o w e r  or 
c o s t ly  t o o ls . Y ou bu ild  y o u r  o w n  eq u ip m en t from  

p la n s  w e fu rn ish . E x p e r ie n ce  n o t  n e ce ssa ry  to  
m ake c o lo r -g la z e d  co n cre te  gard en  p ottery , statuary 
c a s tin g , g i ftw a r e —in  h om e  or  sh o p —to earn  m on ey . 

M EN—Send 1 0 c  T O D A Y  fo r  b oo k le t , co lo rp ln te , 
d e ta ils  o f  th is  m on ey  m a k in g  b u s in ess . N o  o b l i ­
g a t io n .
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Now They Can Be Shown
[Continued from page 140] 

teen stamps, sixteen of which were commemora- 
tives. Only eight other countries, for this year 
alone, issued more than that number of com­
memorative postal papers. The United States 
issued two new airmail adhesives. When the 
new regular postage issue appears, reported to 
be forthcoming this year, supplanting the present 
regular series which has been in use since 1922, 
we shall see such stamps pictured with the ex­
planations upon them. The illustrations, also, 
will have an educational effect many may have 
missed in the past, because now it will be clearly 
seen, with the stamps reproduced, that our post­
age issues not alone picture famous men and 
women, but likewise beauty scenes. No longer 
will some hold to the wrong impression that our 
stamps are more uninteresting than those of some 
foreign lands. They are not!

The original law, prohibiting U. S. stamp il­
lustrations, was said to have been created in an 
attempt to help stem counterfeiting. But ever 
since that law went into effect there has been a 
growing opposition. Today the opposition wins, 
and all stampdom is happy.
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Small Diesels; Boom Industry
[Continued, from page 139] 

must be high enough to ignite the oil injected in 
the cylinder. This high compression, which is 
constant at all speeds, is 16:1 in the average 
diesel compared to a compression ratio of 6:1 in 
the average gasoline engine.

Like everything else that looks good on paper, 
the diesel engine has worried the smart engineer 
and prospective user. They have been wondering 
where the catch is. Industrial and automotive 
diesel users whose experience has shown them 
that one of the major advantages of the diesel 
over gasoline engines is derived from the saving 
in fuel costs, look to the oil situation. They ask, 
“What effect will wide-spread use of the diesel 
have on the cost and supply of oil?” Thirty-eight 
states today tax diesel fuel. In most cases the tax 
is the same as that on gasoline; in other cases it is 
less. In no state is the tax greater than .on gaso­
line. The ten remaining states have indicated that 
should the increased use of diesels make a fuel 
tax expedient, such a fuel tax will probably be 
equivalent to gasoline taxes in those states. With 
this report as a basis, it is fair to assume that the 
differential in the cost of furnace oil and gasoline 
will remain pretty much what it is today.

As far as the supply problem is concerned, in­
creased use of diesels will cause a few ripples in 
the oil industry but will in no case endanger the 
supply. According to published figures, total sales 
of distillate and residual fuel oil in 1937 amounted 
to about 150,000,000 bbls. ,(42-gal. bbls.) Total 
crude oil production for 1937 was 1,200,000,000 
bbls. of which fully 15% or 175,000,000 bbls. of 
distillate oil were available for diesel use. Not 
only are we not using all available distillate oil but 
yearly potential crude oil production has been 
unrealized. Inasmuch as new methods of drill­
ing oil wells are being developed every year, 
estimates of potential oil supply made on the basis 
of our present methods of oil-gathering, are 
extremely unreliable. The answer is that we 
simply don’t know what our potential oil supply 
is—and indications are that we have little to 
worry about in this respect.

In the light of the above facts and development 
of the small diesel from a heavy, slow-speed 
engine with an erratic fuel injection system into 
a light-weight, high-speed unit making low cost 
operation available for a variety of new uses, it 
is not hard for anyone familiar with the subject 
to visualize vast social and economic changes of 
tremendous benefit to the nation. The railroad’s 
utilization of steam created an era of industrial 
developement that raised the country to a new 
level of economy. In our own time the gasoline 
engine did for our national economy what steam 
did in the last century. Now that General Motors 
has licked the engineering problems that hindered 
the development of the small diesel, the stage is 
set for a new era of industrial and economic 
activity.
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Take Her Down—
[Continued from page 139] 

and the Skipper pounded at the hatch. The U.- 
boat captain might have manned his fine low- 
magnification night periscope and be sighting at 
the L-9 silhouetted by the moon; or he might 
have changed his mind and returned to the sur­
face to attack.

Mentally we braced ourselves for the shock of 
the U-boat’s forefoot crashing through the L-9’s 
side, or the ultimate flash of d torpedo blasting 
us into eternity. We lived our lives over again 
in that interval between the time when the Skip­
per quickly opened the hatch and when he banged 
it shut with a yell, “Take her down again.”

The L-9 dove rapidly as the Skipper reappeared 
holding a pair of wet lookout binoculars in his 
hand.

“Great balls of cat fire,” he observed, “some 
lookout left the straps of these glasses over the 
rim of the hatch!”

It was just like him never to inquire afterward 
“Who?”

At long last the L-9 ran leveled off, submerged, 
with the main motors whining away at full speed.

“High-speed propellers, close aboard, bearing 
two nine zero degrees,” reported the man at the 
listening gear.

“Left. Hard left. Steady on one tyro zero,” 
calmly order our Skipper. Gradually the intent 
of his order gripped us. He was trying to ram 
the U-boat, submerged.

“Steady on one two zero, Sir,” came the quiet 
reply from the quartermaster at the steering lever.

“Propellers getting closer. Drawing ahead, Sir. 
Bearing three zero. Drawing rapidly across the 
bows,” advised the listener.

“Come right. Come right hard,” ordered our 
Commander and the quartermaster repeated 
hack:

“Propellers dead ahead. Dead ahead, Sir. Very 
close, Sir.”

“Stand by to ram.”
Four short words. We braced ourselves. 

Breaths came fast and hard. The manifold man 
made the sign of the Cross.

"Propellers drawing away to starboard.”
“Keep coming right. Hard right.”
So, for nearly an hour, the Skipper played 

Hindman’s huff down in the ocean depths as he 
tried to ram the slower but zigzagging U-boat, 
with certain death the price of success.

The U-boat continued running at her full speed 
of around nine knots and drew slowly away, 
although the L-9 could make eleven. But we had 
to slow the motors to allow the listener to hear 
accurately. At times Dobie or I relieved him. As 
we checked the bearings the hum of the German 
propellers died and we knew the chase was over.

Craftsman or just a casual reader, you’ll find 
MECHANIX ILLUSTRATED entertaining and 
instructive EVERY issue.

Hurricane Warning
[Coratimied from page 151] 

siege for hours in advance. While nothing can be 
done to temper the winds, forewarning dimin­
ishes the death toll.

But even with the weather bureau’s new storm 
information set-up, the people along the coast feel 
the need for more thorough methods of storm 
tracking. The present weakness is in the way 
storms are located at sea. A  ship must happen on 
one before the coast becomes aware of the coming 
danger.

A  plan has been proposed calling for a storm 
patrol of boats that will cruise the gulf on a con­
stant hurricane-hunt. If they encounter one, or 
receive a report of one from some other ship, they 
will trail it like a hound trailing a fox, scout it, 
and measure it so that by the time it approaches 
the coast, complete and invaluable information on 
its area and intensity will be available.

One argument for this additional service is the 
1932 hurricane that hit in the vicinity of Freeport, 
Texas. It slipped up on the coast overnight with­
out warning. Its surprise attack took 49 lives and 
injured three hundred persons. Property damage 
amounted to $12,000,000 and crop damage was es­
timated at $1,750,000. More than one million dol­
lars worth of cotton alone was completely de­
stroyed by the wind and rain.

A storm had been reported in the Gulf several 
days previously but on the night before the hur­
ricane struck the coast there was nothing to indi­
cate that the next day would bring furious winds. 
On the coast the weather and the water were calm. 
It was a balmy, moonlit summer night

The next morning rain began to fall, in light 
showers at first, but increasing toward noon. It 
was not until about then that the reports started 
going out warning that the hurricane \yas heading 
toward the coast and was very near. Warnings 
flashed to a hundred towns but it was too late for 
the word to reach many small communities in the 
more isolated sections. It was in places such as 
these that many were killed.

The hurricane’s greatest force struck at night. 
In the towns of Freeport and Angleton, thirty or 
forty miles down the coast from Galveston, there 
were scenes identical to those that took place dur­
ing the Galveston storm in 1300. Large sections of 
both places were demolished and there were many 
tragic illustrations of the fearful force of the wind.

This was not the last destructive hurricane to 
strike the Texas coast. The summer of 1934 was 
a hurricane year that coast residents will remem­
ber a long time. The entire section had the storm 
jitters almost constantly, for no less than fourteen 
of these sea storms were reported and tracked 
through tlie Gulf.

These are some of the reasons for the recent 
expansion of the storm reporting service and for 
the requests before the government at this writ­
ing for storm patrol boats to find hurricanes sooner 
and track them with greater accuracy.
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