


The nature and science enthusiast who finds a micro­
scope among his Christmas gifts, stands on the threshold 
of a life-time of thrills and excitement.

· 
For there are 

worlds yet to be explored-worlds whose mysteries can 
be fathomed only through the magic of the microscope. 

The pleasures of microscopy start with the first view of 
the unseen world, and continue through the years, each 
new discovery a stimulus to further exploration. But be 
sure the microscope you buy is a precision instrument­
one which will give you the sharp clarity that the scien­
tist properly demands from his equipment. 

Bausch & Lomb microscopes are precision instruments 
-built by the same skilled workmen who produce the 
famous Bausch & Lomb microscopes for medicine, sci­
ence and research. Shown at left, Bausch & Lomb New 
Gem, 72 to 150 diameters, $14.50. Also, Model R, 72 
to 300 diameters, with 455-page book, "Adventures with 
the Microscope," $21. Portable Microscope Labora­
tory, $9.50. Micro-Projector, $18.50. Professional 
microscope models, $38 to $774.50. Write for interest­
ing free literature. 

8 A U S C H & L 0 M 8 
OPTICAL CO. 205 BAUSCH ST. ROCHESTER, N. Y. 



Don't do it, man- don't do it. THREE hWidred and sixty-five days from now­
what? 

Will you still he struggling along in the same 
old job at the same old salary- worried about the 
future- never able to make both ends meet? 

There is no greater tragedy in the world tha� 
that of a man who stays in the rut all his life, 
when with just a little effort he coulfl. advance. 

One year from today will you still be putting· 
off your start toward success- thrilled with am­
bition one moment and then cold the next- delay­
ing, waiting, fiddling away the precious hours that 
will never come again? 

Make up your mind today that you're going to; 
train yourself to do some one thing well. Claoose 
the work you like best in the list below, mark an 
X beside it, and, without cost or obligation, at 
least get the full story of what the I. C. S. can do. 
for you. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

* 
BOX 2324-N, SCRANTON, PENN A. 

Without cost or obligation, please send me a copy of your booklet, "Who Wins and 
Why," and full particulars about the subject before which I have marked X: 

INDUSTRIAL C O U RSES 
0 Architect 

TEC H N I CAL AND 
0 Sheet Metal Worker [J' Plumbing 0 Steam Fitting 0 Bridge En&ineer 

* 

0 Architectural Draftsman ld Building Estimating 
0 Boilermaker 0 'I'elesra.ph Engineer 

0 Heating 0 Ventilation · 0 Air Conditioning 
0 Steam Engineer 

0 Bridge and Building .. oreme.D 
D Chemistry D Telephone Work 0 ·Radio 0 Pharmacy D "-'lechanica.l Engineering 0 Coal Mining 

0 Contractor a.nd Builder 
0 Structural Draftsman 0 Structural Engineer 
0 Management of lu\•entioos 
0 Electrical Engineer 

0 Mechanical Draftsman 
0 Machinist 0 Toolmaker 

D Steam Electric Engineer 
D ).Iarine Engineer 
D R. R. Locomotives 

0 Mine Foreman 0 Fire Bosses 
0 Navigation 

0 Electric Lighting 
0 Welding, Electric and Gas 
0 Reading Shop Blueprints 
0 Heat Treatmeot of �Ietals 

0 Pa.tternrc.aker 
0 Diesel Enginee 
0 Aviation Enginca D Automobile Mechanio 
D �efria::eration 

0 R. R. Section Foreman 
0 Air Brakes 0 R. R. Signalmen 
0 Highway Engineering 
0 Civil Engineering 
0 Surveying and Mapping 

0 Cotton Manufacturing 
0 Woolen Manufacturing 
D Agriculture . 
0 Fruit Growing 
0 Poultry Farming 

BUSI N ESS TRA I N I N G  C O U RSES 
D Business 1\-lanagement D lndus"Qial Management 
0 Traflic :Nianagement 
0 Accountancy 
0 Cost Accouotant 
0 C. P, Accountant 

0 Bookkeeping 
0 S"ecretn.ri8.1 Work 
0 SJ)"an.ish · � 
0 French 
0 Salesmanship 
0 Advertising 

0 Service Station ·Salesmamthip 
0 First Year Colle&:.e Subjects C Business Corresi"'ndence 
0 Stenography and Typing 
0 Civil Service 0 )..{ail Carrier 
D Railway :Mail Clerk 

0 Grade Schl""',;l Subject& 0 High Schooa Subjects 
0 College Prepa.ratory 
0 Illustrating 
0 Cartooning D Letterin� Show Carda 

DOM ESTIC S C I E N C E  COURSES 
0 Home Dressmaking: 0 Advanced Dressmakin� 
0 Professional Dressmaking and Designing 

0 1.fillinerJr 0 Foods and CookerY 
0 Tell Room and Cafeteria Ma.uag�ment, Catering 

OB!gus 

Na;ne . .......................................... ................................. �··········· ..... Age ...•.............. Address ........................................................................ . 

City ............................................................................................... State ........................ Present Positio-n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..•...•.•....• 

II 1101.1 reside -in Canada, send th·i.s co!lpon to the International Correspondence Schools Canad-ian, TAmited, .llolltreal. Canada 
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1939 1940 1941 1942 1943 1944 t945 1946 1947 1948 

>. ·  
· The leadrrs of the neorr fen ,.ears will large[)' be ckcer• 

mfned in the ne� ten months. 
Will )'OU be one of them! 

Will You Be Clerk or Manager 
Ten Years from Now? .. SURELY, this could never happen to me." you say­

"that I should be sitting at the same desk-be doing 
the same work-for ten :ilraight 11earsl" 

llut wait a minute-
Exactly that sa.me thing has happened to thousands 

upon thousands of men. It has probably happened to 
men right in the company you now are working for. And --1.1nless you (it yourself jor a better j"ob-there is a �cry good chance that it may happen to you 

Unthinkable? That's wbat J. N. Dixon of Columbus; 
Ohio. said to himself. Yet la.ck of training kept him sla"lliDg away at low wages for a. long time. 

TRIPLES INCOME 
Here Js Mr. Dixon's own story-"Just after I returned 
from the war, one of your representatives found me plugging away a.t a bookkeeper's job in Marietta, Ohio. 
He performed a rea.! service and explained to me the need of further training, and induced me to take the LaSalle training in Higher Accountancy, After a. few months of 
study, I secured a position with the Trust Department 
of a National Bank. This was the stepping stone I needed to various responsible positions including handlin g of 
receiverships and other important duties. That quickly 
boosted my income several hundred percent." 

ANOTHER AMAZING SUCCESS STORY 

If you think Mr. Dixon's success story unusual, please 
read what J. H. Krouse of :Memphis, Tennessee, sa.ys. 
••when I decided to take your training In Higher Accoun· 

tancy, I was a. clerk. Today I am ChlPf Consultant Ac­
countant for the U. S. Engineer's Office in l\Iemphis, Tenn. Whatever success or recop;njtlon I have had, I 
owe to your training. I have ha.d no other _specialized 
training along this line. Your method of teaching is not 
only instructive but highly engaging. I ha.ve observed 
other courses, but firmly believe La.Sa.lle has the best 
to be had anywhere." 

Another bit of proof is Mr. R. P. Barthalow's experi­
ence. l\Ir. Barthalow is Chief of the Sa.les Tax Section. of the Tax Commission of Ohio. A department which handles over $50,000,000 a. year. 1\Ir. Bartha.low attrib· 
utes much of his success to La.Sa.lle training. 

SEND FOR These Two Books cmd 
Slart Toward Biqqer Success 

Need you hea.r more before you investigate the oppor­tunities in Accountancy? 
Or will you face the problem of your future NOW­and send to LaSalle and get further facts and particulars? 
Without cost or obligation, the coupon will bring you. 

two interesting books--Qne a. 64-pa.ge book entitled, 
"Accountancy. the Profession that Pa.ys" ; the other 
"Ten Years' Promotion in One." 

How about those next ten yea.rs-will you wait or will 
you START TODAY to realize the tremendous oppor­tunities tha.t lie ahead of you through sound and practical home-study business t raining? 

Measure your grit and ambition by what you do with 
this coupon-NOW. 

LASALLE EXTENSION 
-------�---------------------------------------------------------

LASALLE EXTENSION Depl. 3493-HR CHICAGO 
()pportunltleo In Accountancy-Check below and we will send you � copy of "Accountancy, the Prolesslon 
that Pays," also copy ol "Ten Ye:J.rS" Promotion In One,'' all without obligation. 
0 Higher Accountancy: �����c��g:���o:tc� Auditor, Comptroller, Certified Public Accountant, 

Other LaSalle Opportunities: I! more Interested In one ol the other llelds or business Indicated below, chee.k that. 
OBusiness Msnattement DTraftic Management D Stenotypy 

8��';:·���::.-:�o� 8}::�9:���·�:���e!C..C B�:.!�!:J�'Y.�! 
OModen> Salesmaooblp OMode•n Buslneos OEflectloe Speaklotl · Correspondence 
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t'M t>OING SWELL IN RADIO.­
MARY AND I ARE TO SE 
MARRIED NEXT MONTH. 
J:lAOIO IS A BIG BUSINESS 
AND GROWING FAST. TAKE 
MY TIP AND GET INTO 
RADIO NOW, TOM! 

I will train YOU too 
at Home in Spare Time 
for Good Jobs in Radio 

"I work on Radio part time, still 
holding my regular job. Since en· 
rolling live years ago, I have· aver­
aged around $80 ev•rx month." 
JOHN B. l\IORJSSE l'TE 809 Valley Street, Manchester, N. H. 

Makes $50 to $60 a Week 
"I am making between $50 and $60 
:1 week after all expenses are paid and I am getting all the Radio 
work I can take care of, thanks to N. R. I." H. W. SPANGLER, 
126Yz S. Gay St., Knoxville, Tenn. 

6 

Operates Public Address System 
"I 'have a position with the Los 
Angeles Civil Sen·ice, operating the 
·Public Address S)·stem in the City 
Hall Council. l\ly salary is $170 a 
month." R. H. ROOD, R. 136, 
City Hall, Los Angeles, Calif. 

-

Do you want to mak, more money? Radio offers you many 
opportunities for well�paying spare time and full time jobs. 
You don't have to give up your present job, leave home or 
spend a lot of money to become a Radio Expert. 

Many 'Radio Experts Make $30, $50, $75 a Week 
Radio broadcasting stations employ engineers, operators, sta­
tion managers and pay up to $5,000 a year. SFJare time Radio 
set servicing pays as much as $200 to $500 a yea:r-full time 
jobs with Radio jobbers, manufacturers and dealers as much 
as $30, $50, $75 a wee!< Many Radio Experts operate their 
own full time or part time Radio sales and service businesses. Radio 
manub.cturers a·nd jobbers employ testers, inspectors, foremen, engi­
neers, servicemen, paying up to $6,000 a year. Radio operators on 
ships get good pay, see the wor1d besides. Automobile, police, adati?n, 
commercial Radio, and loud s.,eaker systems are newer fields oflenng 
good opportunities now and for the future. Television promises to 
open many good jobs soon. l\fen I trained have good jobs in these 
branches of Radio. Read their statements. l\Iail the coupon. 

There's a Real Future in Radio for Well Trained Men 
Radio already gives good jobs to more than 300,000 people. In 1936, 
Radio enjoyed one of its most prosperous years. l\lore than $500,000,000 
worth of sets, tubes and parts were sold-an increase of more than 60% over 1935. Over a million Auto Radios were sold, a big increase 
over 1935. 24.000,000 homes no'v have one or more Radio sets. and 
more than 4,000,000 autos are Radio equipped. Every year n1illions 



8/LL!,GOSH,I DIDN'T 
KNOW 'YOU, IN. THOSE 
SWELL CLOTHES' AND' THAT SNAPPY CAR • . SOMEBODY LEAVE you A MILLION? 

of these sets· p;o out of date and are replaced with newer 
models. 1\.Iore millions need servicing, new tubes, repairs, 
etc. A few hundred $30, $50, $7 5 a week jobs have �rown 
to thousands in 20 years. And Radio is still a new mdus• 
try-grow·ing fast 1 

Many Make $5, $10; $15 a Week Extra 
I n  Spare Time While Learning 

Almost every neighborhood needs a good spare time serv· 
iceman. The day you enroll I start sending Extra Money 
Job Sheets showing how to do Radio repair jobs. Through· 
out your training I send plans and ideas that made good 
spare time money for hundreds. I sond Special Equipment 
to conduct experiments, build circuits, get practical ex­
perience. I GIVE YOU A COMPLETE, MODER� 
PROFESSIONAL ALL WAVE, ALL PURPOS"' 
RADIO SET SERVICING JNSTRUMENT TO HELP 
SERVICE SETS QUICKER-SAVE TIME', MAKE 
MORE MONEY. 

I Give You Practical Experience 
My Course is not all book training. I send you special 
Radio equipment; show you how to· conduct experhnents, 
build circuits il1ustrating important principles used in mod .. 
ern Radio receivers, broadcast stations and loud speaker 
installations. I show you how to build testing apparatus 

for use in spare time work from this equipment. Read 
about this 50-50 method of training-how it makes learning 
at home interesting, quick, fascinating, practical. Mail 
coupon. 

Money Back Agreement Protects You 
I am sure I can train you successfully. I will agree in 
writing to refund every penny you pay me if you at-e not 
satisfied with my Lessons and Instruction Service when you finish. I'll send a copy of this agreement with my 
Free Book. 

Find Out What Radio Offers You 
Act Today. Mail the coupon now for "Rich Rewards in 
Radio." It's free to any fellow over 16 years old. It poittts 
out Radio's spare time and .full time opportunities and those 
coming in Television; tells about my training in Radio and 
Television; shows you letters from men-I trained, telling· 
what they are doing and earning. Find out what Radio 
offers YOU! MAIL THE COUPON in an envelope, or 
paste it en a penny post card NOW! 

J. E. SMITH, President �---­
Dept. SAH 

National Radiolnstitute 
Washington, D. c. 

J. E. SMITH, President, Dept. SAH • I National Radio Institute, Washington, D. C. 
Dear �lr. Smith: Without obligating me, sPnd "Rich Rewards 

Rad�o." which points out t_hc spare time and full time opportunities in 
Rad10 and e:-mlalns your _50-50 method or training men_ at home in spare 
time to become Radio Experts. (Please \Vrlte Plainly.) 

I • 
• 
I 
i 
I NA�IE . . .  ,. . • . .  . .  . .  . . .  • . .  .. .. . . . . . . .  .... ..... . . . .  . .  AGE . . . .. . .. . ., I 
• 
I 

ADDRESS • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • I 
• 
I • --------------�-------------·· 
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TO* 

HIS is a message to in­
ventors, for inventors, 
about inventors. If you m Y_Ourself have an inv�n­
bon-even though 1t's 
only a crude idea in the 
back of your m i n d-

READ ON. Read what other in­
ventors have done-what steps they 
took-what steps you can take. 

First remember this : that to be practical, 
useful, salable, and profitable, neither an 
invention nor the inventor need become 
famous. Most inventions and inventors 
are not. You know that Morse invented 
the telegraph; Edison the electric light,; 
Bell the telephone. But who invented the 
eyelets in your shoes, the tips on the laces, 

Double Stitch Sewing 
Machine 

The Double Stitch Sewlng 
Machine shown in diagram form 
at the left, is one of the patented 
inven Uons of Miss Beulah Louise 
HenrY. famous as the leading 
woman inventor and generally 
)mown as .. Lady Edison:• With 
more than ftfty patents to her 
credit. "Lady Edison" Is still 
going ahead. The Doub�e SUtch 

Sewing 1-Iachino shown here eliminates the bobbm, prac­
tically doubles speed of the average machine, permits use 
of smaller thread, and is less expensive to manuractu�e. 
AmQng ber other inventions are a hair curler, vam tY 
case, rubber sponge soap holder. dolls� toys and type­
Writer attachment, 

Shaving Cream and Tooth­
paste Dispenser 

Apparently Paul F. Roache, the 
inventor of this dispenset for shav­
ing cream or toothpaste, was tired 
or having his shaving cream .mis· 
plaoed or of falling to find tooth· 
»aste ready for use ·at a busy 
moment. So be Invented this dis· 
Jlcnser to be attached· to the wall 
of the bathroom. Patented certain 
foatures of same during 1937. The 
device first opens the collapsible 
tube and Uwn dlscha.rges a desired 

amount or paste and automatically closes the container 
when released. Randy, indeed, especially when you are 
1n a hurry. 

the hook where you hang your coat, the 
hundreds of things you use from early 
morning until you go to bed at night? 

In fact, the benefits you derive from the 
inventor do not even stop at night. You 
brush your teeth with a patented brush: 
with paste or powder from a patented tube 
or container; you wash in a patented basin; 
bathe in a patented tub ; go to bed on a 
patented mattress, which in turn rests on 
patented springs. • 

· 

Yet there is-always will be-room for 
improvement, progress, INVENTION. 
And for more INVENTORS! Today's 
"pipe dream" may become tomorrow's 
necessity. Most of the things people used 
even five years ago have been changed, 
improved, by new inventions. That is be­
cause inventors have been busy. Maybe 
it will pay you to get busy, too. Who can 
tell? 

New Type Clothes Hanger 

Illuminated Sinker 
The fact that fish are attracted 

to ligh"L; is no recent discovery. 
Illuminated fishing lureS are not 
new. But James D. Watt decided he had ,_ new and improved method 
flf construction. The sinker containS 
a dry cell and small ll£ht bulb. 
When flsh come uaronnJng" to the 
light, they're supposed to smell 
the bait and presto, theY're hooked. 
'l'here•s just no telling- where an 
IDventor'a; mind will turn. 

Accept N() Substitutes/ Always Insist"" tl•e Adve..ttsed Brandl 



ABOUT 
New Type Garter 

Dr. Jeremiah Day, another in· 
ventor, believes in keeping his 
socks up e\'enly all around. The 
Y support for the garter attach­
ment is designed to distribute 
pressure on the garter band evenly 
instead of at one or two points. 
thus prenntlng the sock from being 
up in front and down behind. The 
garter is also intended to insure 
greater comfort, and to prevent the 
possibility of interrerence w i th 
blood circulatton, \\'hy wear gar­
ters and then keep pulling up your 
socks ?-so reasons Ul.is inventor. 

Carbureter 
Literally thousands of in"ren­

tions relate to the operation of a 
gasoline motor. Here you see in phantom another idea for car­
buretor construction. The inven­
tor's object is to IHDYide a device 
to be employed either as an up· 
dt•aft type or a down-draft car• 
buretor and a means to simul· 
taneously control the nir and fuel 
in accordance with tho increased 
or decreased speed of the motor. 
Tho inventor in this case ts 
Eugene H. Rustin. 

Automatic Transmission 
And he re we illustrate whot is commonly known ns 

a complicated Lm·ention. This cross section showing 
the multiplicity of gears, drives. levers and sharts, 
serves to gh·e only a crude idea of the mechanism 
involv.ed in George L. Brown's conception of an auto­
matic transmission, In cases of this character, the 
·patent application frequently taxes the skill ·and 
knowledge of the patent attorney to the utmo11t. The 
cross section shown here is but one of Se\'eral views 
embodied in the actual patent itself, granted by the 
Patent Office in 1937'. It is said that today's auto­
mobile embodies the work ot thousands of inventors. 
Certain 1t is that because at the spiri t of inventive 
progress, the \'r'Orld has traveled a long way from 
the stage coach stage. 

38 Years of Service 
To I nventors 

It has been the privilege 
of this organization to serve 
inventors ·for 38 years. 
Today here in Washington 
we maintain a large staff of 
Registered Patent Attorneys, 
skilled draftsmen and ex· 
perienced searchers to ade­
quately represent our clients. 
Our fees are reasonable; de­
ferred payments frequently 
arranged. If you have an 
invention. or have one iu 
mind, your first step should 
be to secure information re­
garding Patent procedure. 
We have therefore in the 
booklets shown below, set 
forth many interesting facts 
and suggestions which other 
inventors have found helpful. 

68_Pages Of 
Facts For 
I nventors 

Send today for your copies of tho 
two booklets ''Patent Protection" and 
••when and llO\V to Sell an Inven­
tion.,; These booklets will answer 

many questions regarding the siinp-
. lest and most direct steps to take te 

apply for a. U. S. Patent and li·ka­
\vlse supply facts you should ·Jmow 

before you attempt tO sell or e9m· 
mercialize an invention . ... "-11th the 

booklets comes an "Evidence or 
Invention" form on which you can 

quickly. prepare a dated disclosure of 
your invention, a step which may 

prove valuable tO you later on. 

No need to delay, Know the 

facts. Every inventor owes him­
self that niuch. Sign and mail 

the coupon now. 

I 
I 
I 
I 

Registered Pafenf Jlfforneys 
Main Office:30·A, Victor Building, Washington, D.C. 
Other Offices: 2610-B, Singer Bldg., New York 

144il-B, Monadnock Bldg., Chicago 
1010-B, Hobart Bldg. , San Francisco 
405-B, Garfield Bldg., Los Angeles 

Send me FREE copies or your books, "Patent Protection,. and ""When 
and How to Hel'l an Invention." (Note: Same IJooks supplied by any 
or branch offices listed above.) 

Namo · · · · · · · · · · · · • • • • • o • • · • · · · · •• • o • • o • • • • •  , 0 , ,  • • • • • • • •••• • • o • • • ••••• 

Street and No, • • . . • • . . • • • • • • •  o • • • • • • • • • • • • • • •  o • • • • • • • • • • • •  o • • • •  , o o o ••• 

I 
I 
I 
I 
I 
I 

City or To,vn
_ 

• • • • • • • • • • •• o o o ••••••• • • • • • • •  o o o. State o •• o • • • • •• • • •• .I 
---------- -

When Answering Advart>isements Please Menticnt la1}Ua7;y Modern Mecha.ni:�: 



Name 
Addl'eSS -·--·-·---------- .. -----------------------............ .. 

�·Rtnest J3ook 
o·n Tool."s ·.r �·ve Ever Seen!"· 
Say� one expert c;a.rpenter, "When I was. 
young_ I , hunted� through every avai�<tble. 
book for information on tools. Just received 
your Tool Guide-'-wi'sh something like. it 
hacl ·be�n ava'Hable then. It's the finest book 
on 

'
tools I've ever'seeii!"' 

. .-. · 

.. <· • 

'l;od�y, -�end: a q;_.arter f9r thi� big 32-pag� 
:workbench handbook-contains hundreds 
of .. ill u�i:ra tions -:- tells. how to ad just, . 
sharpen and�:cilre -.for'',tools�and how"0;to' 
use"them. A

.
dd a· dime, !f you wish, and get 

1 6. <;oll).P..IJ;!i/.,Prl\!'s:,_'r!hi1•8f _To Ma_ke J ,, 
,�l!ttr' H!J.11Ff ;,_Wp'rkshoPt,: Sel}c!. �o!'l: or 
stamps - for� oiie or''both of_-these helpful, 
-profuselyo;

.
�HU�ttaie'd l?ooks- N·bw. 

,. . ' .......... �· . 
-::: . . . . ' � 

_;_,, StANt.EY�-·T·OOLS 
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ESTABLISHING new mileage records on cars In all sec• 
tions of the country, the Vacu-matic again scores in a 

new speed record established by Bob McKenzie transcon· 
tinental automobile champion. Los Angeles to Chicago-
2,322 miles in 39 hours and 42 minutes- driving 75 and 80 
to maintain a speed average of 59.7 miles per hour! 
Here is speed-a gruelling grind-where quick. accelaration, 
greater top speed - and ·tess stops for gasoline mean those 
precious moments saved that make new.speed records possible 
The same Vacu·matic that helped Bob McKenzie establish this speed 
record and gave bim such fine gas savings is now available for all 
c:ar ·owners. It is positively automatic--simple to install-inexpen .. 
�ive-and pays for itself many times over in Jtas savings. 

�:::: • • Notblag Like It! 
Vacu-matic is entirely_.djff_erent! It operates on the super­
charge principle by automatically adding a charge of extra 
oxygen, drawn free from the outer air, into the heart of the 
gas mixture. It is entirely AUTOMATIC and allows the 
motor to "breathe" at the correct time, opemng and closing 
.---------.., automatically as required. No idl­

Aseatsaad 
Salesmea 

ing troubles-no carburetor adjust· 
ments necessa·ry. It is so simple it 
will amaze you-so practical it will 

VACU-MATIC offers save you many dollars on gas costs. 
-a -splendid opportunity ..,.tS AU ,. __ _ for unUsual sales and &"a ...,...... 

profits. Valuable terri· VACU-MATIC is constructed of six 
tories now being as� parts, assembled and fused into one unit, 
signed. Check and mail correctly adjusted and sealed at tht 
coupon. iactory. Nothing to regulate. Easily 1---------....1 attached iD ter. minutes. 

fte VAC:U•MATIC: C:o. 1Vaa�atosa,�� 

Cuaraateed Cas SaviDc• 
VACU-MATIC must prove itself on every car. It 1i 
guaranteed to give worthwhile gas savings, quicker pick-up 
and more power, or it costs you nothing. "On my V-8 
Ford it works miracles", says Ralph Fields. James Seeley 
-"On an International Truck on a round trip to Cleve· 
land, 385 miles, it saved 19 gallons of gas." A. V. Grove 
-"On the Buick it showed 5 miles more per gallon." F, 
S. Peck-"I average 22 miles per gal. on my Plymouth, 
an mcrease of 7 miles, for a saving of $15.00 a month, Of $180.00 a year." Wm. Lyons-"Averaged 25 miles on a 
gal. with a Model A Ford at 40 miles per hour.'' 

F&tee Details 
You owe it to yourself to know all about this remarkable 
discovr �y. Mail the coupon below. Start saving gas with 
VAClJ-MATIC and enjoy a new driving thrill! There's 
no obligation-so get the facts now I Write today I 

r - - -I'REE OI'I'ER COUPON • • • 
THE VACU-MATIC COMPANY I 7617·355 W. State St., Wauwatosa, Wis. 1 Gentlemen: Please send me full particulars cono<rning the 
Vacu-matic and details of your Free O!kr. This of �ourse 

.. 
I 
I 
I does not obligate me in any way. 

· · ·· ·· 

Name" . . . . . .... . . . . . . ... . .. . . . . ... . . . . . .. ........ ,,.,., :1 
1 Address . . . . . . . . .... ........ . . . ... ..... ............. , [i 
1 City . . . . . . . . . . . . . .. . . . . . . . . . . . • .... . . State . . . . • . •  , , , •• • .f 
._ - -O�b� ':.re! h!!:res� � :u� p=o�to:;. aa ..J 
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The great Coyne Shops in Chicago have a world-wide repu .. 
tation for training ambitious fellows for their start ia this well paid field in only 12 weeks. Then they help you 
by giving you life-time employment service. By my new 
plan YOU can take advantage of their wonderful method 
of Jeaming-by-<loiog NOW. 

SEND TODAY FOR DETAILS OF MY 

.. PAY AFTER GRADUATION" PLAN 

/1 }__ BeYourOwn 
MUSIC Teacher 

LEARN AT HOME by wonderful improved method. Slm· 

Your lessons consist of real P!�te��io�;,Bi�rte�d ch�fd ti���o��ar�xe�: 
cises. Each of these delightfully easy lessons adds a new "piece" 
to your list. You read real notes, too--no "numbers" vr trick 
musi-c. Method Is so thorough that many of our 70g.ooo students a1·e band and. orchestra Pick Your Course LEADERS. Be Popular Piano Guitar 
Everything is in print and pictures. First you ����� 5M::S:ti� 
are told what to do. Then a picture shows Corne-t Ukulele 
you how. In a few short months you may Trombone Harp 
become an excellent musician-the life of every �����° Cl���li! 
:Party! Hawaiian Steel Free Book and Demonstrat.ion Lesson Guitar 
'\\'rite at onre · for our illustrated Free Book Pian!rA��!�dion 
and Free Dmnonstralion Lesson. Please men- Italian and 
tion your favorl!e instrument. No obligations. German Accordion 
Instruments supplit>fl wh�n necdt>d, cash or Voice c��fur�peech 
credit. (Fortieth Year-Est. 1508.) Harmony and 

U. S. SCHOOL OF MUSIC comoosition 
2621 Brunswick Bldg •• New York City. N. v. Drums and Traps 
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Steady Work 
As nearly all manufacturing-construction­
building starts on the drafting table, the drafts­
man is one of the first to be hired and one of 
the last to be laid off. It· is his blueprints, his 
specifications, that give the last word in what the 
workmen are to do. No article-building or con­
struction job is started before the plans drawn by 
the draftsman have been officially approved. 

Good Pay 
The draftsman has been called the Junior Engi­
neer which title just about describes his work ­
position and pay. He combines his knowledge of 
principles, mechanism and construction details with 
the ability to draw and reproduce motions and 
methods on paper. On the average, his salary is con· 
siderably above the wages of the mechanic and, of 
course, less than that of the engineer. 

Chance for Promotion 
Working on plans, helping design new machines 
or new methods of construction, the draftsman 
is working directly with the important men of 
the organization. Consequently-he knows 
what is being considered and planned. It 
may be the superintendent-the engineer-or. 
even the _prospective buyer. with whom he 
consults. Because of these contacts, his ex­
perience and knowledge of the business in 
general he is in an excellent position to be 
promoted when next there is a good opening. 

Young at 40 
Athletes-farmers-and factory and shop work­
ers who rely on muscle start growing old even 
before they reach 40 while office workers-executives 
-te(\chers-professional men, in fact, all kinds of 
brain-workers are j ust approaching their prime at 40 
to 50. Training increases your value at once and 
continues to help boost your earning power as you mature 
and as you increase your experience and background for 
forming judgments of the firm's policies and methods. 

Don't grow old at 40. Train now for the job 
you want at 50. Training helps you to be inde­
pendent-self-supporting. It helps you to enjoy 
associations that are denied the untrained man. 
Training helps you to increase your earning power 
and by so doing to offer members of your family ad­
vantages far in excess of what you could give them as an 
untrained man. Train and enjoy PROGRESS- CON· 
TENTMENT-INDEPENDENCE. · 

American School, Drexel at 58th, Chicago 

American School, Dept. DD-128 
Drexel Ave. at 58th St., Chicago 

Without the slightest obligation, send 2 beginning Drafting 
Lessons and free Bulletin. · . _ 

· 

Name�·-·····•··-·-�---····-····-···· Age .....• 

Address • ••••••••••••••• ::.. •••••••• ·------·----------

Citu ---- - -- - ---- - _ _ _ _ _ _ _  --� _ _  - - �- - _ State _____ -----· 
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Tbis 
MACHINISTS' 

Home·Study 
Course 

helps men get ahead 
Newly assembled-specially priced-these :fi:re recent books give :rou 
the practical tact'! on modern machine:;, up- to-date methocls you 
need to ad•nnce in machJne shop work. Tilke ach"antage of the other 
man's experience as found 1n books, to solt'C y0ur problems, increase 

your efficiency. with the new 

Library ol Modern 
Machine Shop Practice 
5 volumes-2000 pages-1600 Illustrations 

(A combined home-study course and reference library) 
Thls library of machine shop practice was written tor practical men. 
It gi'f'es you the be3t method:; for e,·ery kind of machine shop work·. 
It deals fully with lathe�. Elrills, and other machine tools and th_eir 
oncrat.ion, automatic screw machines, �peed11 and feeds, gear des1gn 
nnd production, purwh and die work, m� lal flni�hing. etc., etc. 
Plainly written-completeh• Ulustratell-the best kind ot help to the 
maehlne-shop man who wants to .!ldvance himself. 

No money down-special price-easy payments 
F R E E  E X A M I N A T I O N  C O U P O N  
McGRAW-HILL BOOK CO., Inc., 330 W. 42nd St, NEW YORK , lol. Y. 
MA��fN�e J:;."';,J 0P'itf��{C�� eXfr

m!�r�f�t�;_ 11b��tiT ��n�0��-�� in 10 days and $ 3  monthly until the spec-Ial price of $ 1 6 . 50 Is ��:-�· Pl'�iu�gtsh!����t �vrivt�1 pl�f�� ,::;:1 �{1°�� gB.
s
W�!�:) (To 

in-
Name ------- _ -- --- _ - - - - - - - - - - - _ _ _ _ _ __ _ _ _ _  -- - -- - -- - - -
Address - --- - --- - - - - - - - -- - - - - - - - - - - - - --- - - -- - - -- - - -- -
City and State _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -- - - - - - - - - - - - - - - - - - - -- - - -
Position - - - - - - - - - - - - - - - - - - - - - - - - - - - ------------------
Company _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - - - _ _ _ _ _ _  -llolMx-1-38 

M EGOW M O D ELS 
are "TOPS" 

for 
C H R I S T.M A S: 

MISS STRATOSPHERE 
Autographed kit of Clarence 
Chamberlain's h i g h  altitude 
sh i p ,  inWoducin� new wood 
veneer construction. 60¢ plus 10� postage. 

BUI LD YOUR OWN 
SHI P  MODELS 

BOUNTY 

SETH PARKER 

SANTA MARIA 

QUEEN MARY 
and many 

others 
priced from 

1DC to 
56.00 for 
complete 

kit. 
The GREAT REPUBLIC Clipper 
Ship shown here, $1.2S plus 15� postage. 

So easy to get • • • so exciting 
to build , • • so much fun to (, 
own ! Either for yourself or as 
gifts, )fegow model kits glre you 
the greatest pleasure ! 
�fanr Dew and sensational 30-
inch wingspan flying models, 
also dctaJI scale models and spe­
cial models u u t o g r a p h c d  br 
famous aYiators haYe just beE>n 
ndded, priced at only 50o and 
60c! 

• • • 
Christmas Special! 

At Williams· GULFHAWK shown 
above. l\Iotlel kit of famous Grum .. 
man, duplicating latest navy 
fighter--.'lutographed hy Maj. wn .. 
liams. Send for it today, SO� 
plus 1 0C postage. 

• • • 
QeAKER FLASH. G7·inch wtng .. 
Hpan gas-po\vcred model with 
3 1<4 in. rutJhcl' wheels for use wilh any model airplane motor. $4.95 plus 30c postage, 

• * • 

See your dealel'-01' m·de1• <lire�t. Send 5c postage fol' new 52-
page catalog. 

M E G O W ' S  
Dept. MM, Howard &. Oxford Sts., 

Phila., Pa. 
A-lso: 217 N. Desplaines St., 

Chicago, 11 1.  

ITttlfift� 
Guaranteed $1Q250Model 
NOW- Only 
$4490 Cash 

- or 
on Easy Terms 
SMALL CARRY­

ING CHARGE 

10 Day Trial 
No Money Dow 
PosHh-ely the greateSL bar• 
gain e\·er offered. A genuine 
full sized $102.50 office mode! re­
finished Underwood No. 5 for only $H.!JO ( rash) or on .easy 
terms. Has up-to-date :lmpronments including standard 
4-row keyboard. Backspacer, automatic riblJOn reverse, shift­
lock key, 2-color ril>bon, etc, The perfect all purpose type­
\Hitcr. Comnl�tel:r rehuilt and FrLLY GUARANTEED. 

Learn Touch TrpewrltlnliC I M oney Back Guarantee 
Complete (Home Study) Send reupon for 10-day trial-
���s�an�f s�iedfa.p:t��� if YOU decide to keep it pay 
writing System-fully il· only $3.00 a month until 

l�stratcd, easil:v learned $"4fl.90 (term price) is paid g1ven during thl.•;, offer. Lim! tecl offer-act at once. 
INTERNATIONAL TYPEWRITER EXCH'AN�- -! �:�d ��sJe�::JS

e
N��- '5  c(�i.1f.\0.' d�1{Ja:�f!it ���e fol' 14? J I days' trtal, If I am not perfectly satisfied I C"an return 

it express collect. If I keep it I will pay $3.00 a month I I until I have paid $4�.90 (term price) in full. For quick 
shipment give reference and occupation. u:::��=======================���=========J 

ANY P H OTO E N LA R G E D  
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for Industrial and Home Sbops 
Modern low-cost motor-driven 
tools such as produced by Delta 
really possess more than double 
utility. They are designed and 
priced to be within the reach of 
the home shop. Yet they are en­
gineered and built so well that 
industrial users everywhere 
welcome them as standard pro­
duction equipment. For either 
purpose-:home shop or indus­
trial-Delta tools have proven 
in thousands of instances that 
they have what it takes to give 
long satisfactory service. 

What Industria sers Say 
Just read the partial list of nationally known concerns using Delta tools. 
Add to these the thousands of professional cabinet shops, millwork shops, 
pattern shops, furniture factories, contractors using Delta Quality Tools. 
"The most useful tools in our shop" says one factory superintendent. "We 
are astonished at the machine value and precision you offer in your drill 
presses." "We are setting up complete production lines of your tools." 
"Our sample-making costs have been cut in half."-These are but a few of 
the thousands of favorable comments made on Delta tools-and they are 
saying it with repeat orders. The low cost of Delta "precision tools" spells 
economy and flexibility to the industrial user-skillful design and rugged 

construction mean greater satisfaction to the home shop 
owner. Send the coupon for the latest Delta catalog and 
check Delta values for yourself. 

New Metal-cutting Band Saw 
It takes the place of a power hacksaw in cutting off bars and shapes; 
it is used in the toolroom for sawing off tool, die and fixture stock; it will cut unifonn strips from sheets; it sa·1es hours of time in cutting 
templates and similar tools, SJt.d will cut alinost any material, such as 
asbestos, mica, vulcanite, fiber, etc. Four low metal-cutting speeds and 

one high speed for wood sawing. 
The 1938 Delta Catalog is the guide book to modem motor­
driven to"ls. Send coupon for your copy-and the latest Delta 
Project Book No. 4-packed full of new and different things 
to make, with many photographs, working drawings, and 
complete instructions. Enclose lOc for Project Book. Catalog will be mailed postpaid. 

Below are listed a few of the 
thousands of industrial plants 

using Delta "Quality" 
Motor-Driven Tools. 

The Owens-Illinois Glass Co. 
Sikorsky Aircraft Corporation 
General Electric Company 
Underwood Elliott Fisher Co. 
AC Spark Plug Company 
ft�t�

a
�t�t��

a
�u���P�f�ines 

Agfa Ansco 
Frankford Arsenal 
General 1-Iotors 
Dodge Brothers 
Hudson Motor 
Chevrolet Motor Company 
Fisher Body 
Continental Motors 
Packard Motor Car Co. 
Chrysler Corporation 
U. S. Rubber Products. Inc. 
Fairbanks-·Morse Company 
Ramsey Accessories Mfg. Co. 
Republic Steel Corporation 
Gray bar Electric Company 
Truscon Steel Company 
Firestone Tire & Rubber Co. 
?vlallinckrodt Chemical Co. 
Intem.ational Shoe Company 
Caterpillar Tractor Company 
The B .  F. Goodrich Company 
Goodyear Tire & Rubber Co. 
Pi ttsburgh Plate Glass Co. 
United Air Lines Trans. Corp. 
Burd Piston Ring Company 
Allis Chalmers Company 
Kimberly-Clark Corporation 

DELTA MANUFACTURING COMPANY 
600-634 f. Vienna Ave. Milwaukee, Wis. 

DELTA M A N U FACTU RING CO., Dept. M138 6.00·634 E. Vienna Ave., Milwaukee, Wis. 
I enclose 10c (stamps or coin) for which please 

send me one copy of the new 1938 Book No. 4 of 
"Practical Delta. Projects. " Also place me on your 
mailing list to receive 1938 Delta. catalog of quality 
motor-drireu woodworkiug tools. 
Name ···········-···········-·····-····----·-----· .. ···········-······· 
Address ............................... .............. ..............•...• 

City ................................•........... State ...............• 
D Check here if you are a Delta. user DO\V. 

When AnrdJeriug Advert•ise'lnents Please Jl.1eution Ja·u uary Jloden1 Jieclranix 1 5  



WHAT OUR PATENT 
SERVICE DOES 
The first important step in securill_g 
a patent is to obtain the services of 
a Registered Patent Attorney. The 
U. S. Patent Office advises that you 
secure the aid of a Registered Patent 
Attorney to prepare your application 
and counsel you. 

We have secured patents for inven­
tors located in every state in the 
Union. Our organization is a large 
and efficient one. Our practice is 
confined entirely to Pat�nts, Trade­
Marks, and Copyrights. We have 
had years of experience in Patent 
Matters. When you place your in­
vention in our hands, we are in posi­
tion to proceed at once to secure 
protection for you. 

Don't worry about finances. Our 
fees are very reasonable - we can 
arrange convenient terms of pay­
ment. It is our custom to permit 
clients to pay for our services in 
installments as the application pro­
gresses in our office. 

st78 ADAMS BUILDING 

1 IF YOU ARE THINKING 
OF INVENTION AS A CAREER 
There are many people to­
day who are making a good 
living from inventions. I f  
you have inventive origi­
nality and the ability to rec­
ognize human needs, you 
should go far in the com­
mercial world. If you are 
considering Invention as a 
career, write for our FREE 
BOOK at once. 

� I F  Y O U  H A V E  A 
MECHANICAL INVENTION 
There is probably a bigger 
demand for mechanical in­
ventions today than any 
other type. If your inven­
tion is of a mechanical 
nature, the first step is to 
have a search made at the 
U. S. Patent Office to as­
certain that no one has got­
ten ahead of you. You will 
find this FIRST STEP fully 
covered in our FREE BOOK, 
"Patent Guide for the In­
ventor." 

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 m a k e .  thousands ask themselves the 
question : "v,r4y didn't I think of that myself ?" 
I f  you can beat the other fellow to the little gadgets 
always cropping up that make life more comforta­
ble, 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. 

IMPORTANCE OF ACT I ON 

The greatest curse of the average inventor is  delay in making 
pt·actical use of his invention. The day-dreaming inventor may 
have wonderful ideas but unless he gets a Patent on his invention 
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 NOvV. Frequently many of the 
thousands of applications filed in the U. S. Patent Office each year 
are fO!" 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. 

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



3 I F Y O U H A V E A 
N O V E L T Y  I N V E N T I O N  
Go through the lOc stores 
and see the millions of ar­
ticles offered for sale. The 
majority of these simple 
gadgets are patented , mamt­
factured in big quantities at 
a substantial pr_ofit. If you 
haYe a noYelty inYention, 
get information on direct 
steps necessary to obtain 
Patent. S e n  cl for our 
FREE BOOK. 

4. IF YOU HAVE A GENERAL 
UTIUTY INVENTION 

Have you an invention that 
makes home life easier and 
more attractive or serves a 
general purpose of utility ? 
Some of the simplest inven­
tions have found a quick 
market and earned immedi­
ate incomes for the inven­
tor. Learn all about the pos­
sibilities of General Utility 
inventions. \Vrite today for 
our FREE BOOK. 

OUR OFFICES IN 
THE HEART OF 
THE NATION'S 
CAPITAL 
I�oratt�cl in �Vu.hinglon. n. 
e., withtn a few blocks ot 
the U. S. Patent Offir�. 
we are able to gh'e you 
immediate atldce and ac­
curate, authentic inforrr.Ja­
tion on all matters con­
cernin' P�ltt'nta 
and Trade-Jfarks. 
particulal'ly 1f it iS llC'CCSSal'y to 
e x n m i n e  the 
rt>cords in 
1". 8. Pa­
tent Otrice. 

There are c e rt a i n  definite T£[[$ HOW 
facts the inventor must know 
to Patent and market his invention. Our FREE BOOK 
gives complete information : How Patent Application is 
made, what kind of drawings and sketches are neces­
sary, "·hat 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 dis­
heartened about the future until you get our FREE 
BOOK and learn how other inventors succeeded 
tlespite lack of funds, remoteness from market, lack 
of mechanical skill, education, and other h andicaps. 
Send coupon for this FREE B O O K  today! 

FREE RECORD OF INV£NTION FORM 
This FREE Record of In­
vention Form enables you 
to make in conYenient form 
a sketch of your invention 
and have it witnessed in 
a manner of Yalue to you 
should the occasion for 
evidence arise. ).fAIL 
THE COUPON TO­
DAY and obtain our 
FREE BOOK and 
Record of Invention 

CLARENCE A. O'BRIEN 
& HYMAN BERMAN 

Form. 
-

3178 Adams Building 
WASHINGTON, D. C. 

REGISTERED PATENT A TTORNEYS 
Belore U. S. Patent Olfice 

Please send me at once your Big FREE 48-Page B ook, "Patent 
Guide for the Inventor" and your Specially Prepared " 'Record of 
Invention" form. This request does not obligate me. 

ADDRESS · · · · - · · · - - · · · - · · · · · · · - · · · · · · - - · · · · · - · ······· ······················ · · · · · · · · ···············'······ 

···················· · ........... (.i>i;��;·�:,:;;-;··�;··p;;;;;·;i�i
:

:iy)······-························ ··· 



Editor's Note:  Your questions will be answered personally and f•·ee of charge by MM experts p·rovided they do 
t�>o-t req2tire sPecial resea-rch or involve trade secrets. Names a11d addresses of manufacturers of new products de .. 
scribed i11 this issue can also be obtained free npon request. Enclose a self-addressed and stamped envelope for 
oeply. Address : Problems Editar, Modern Mechanix Publishing Co., 1501 Broadway, New York City, 

ELIMINATIN G  H U M  IN RECEIVER 

I have just completed a two-tube radio receiver and have 
been unable to elimi nate the h wm. What do you think 
causes it? Could it  be the power supply ?-William Brown, 
Detroit, Mich. 

Yes, it could be the power supply, but if you have at 
least eight microfarads of filter condenser and a choke coil 
for filtering, the trouble is probably elsewhere. If the set 
uses a center tapped filament transformer, be sure the 
center tap is connected to ground. If the transformer is 
not center tapped and you are using a center-tapped re­
sistor, try substituting another resistor or check its re­
sistance on an ohmmeter. Be sure the chassis and cabinet 
are grounded. If you are not using a metal cabinet, the 
set may not be sufficiently shielded. Ground all transformer 
and choke cases and cores. 

BECOMING A RADIO AMATEUR 

I would like to become a radio amateur. Does the license 
cost anything ?-Jack Blanchard, Los Angeles, Calif. 

The United States Federal Communications Commission 
will grant you an amateur operator's license at no cost. 
The only requirement for obtaining this license is that you 
pass an examination designed to test your technical fitness 
for ·it. We suggest you read the article "So You Want To 
Become a 'Ham' " in the November, 1937, issue of MODERN 
MECHANIX. 

FROSTY APPEARING GLASS 

How can I give a frosty appearance to window glass?­
Frank Brown, Norfo lk, Va. 

Co 1er the glass with a mixture of 
Magnesium sulphate . . . . . . . . 6 ounces 
Dextrin . . . . . . . . . . . . . . . . . 2 ounces 
Water . . . . . . . . . . . . . . . . . .  20 ounces 

When the solution dries, the magnesium sulphate crystal­
lizes in to fine . needles. 

LlSTENJNt;i TO SHORT WAVES 

I have a receiver which tunes only on the broadcast band. 
What can I do to h ear short waves?-E. J. Lister, Miami, 
Fla. 

You could build or buy a short-wave converter which 
would make your present receiver capable of bringing in the 
18 

stations you want to hear. However, you probably will get 
more service from a short-wave receiver 1lesign"d for this 
purpose. You will find directions for building a receiver of 
this type in the December, 1937, issue of MODERN 
MECHANIX. A good short-wave receive!' can be built as 
cheaply as a converter. 

BLOWING FUSES 

The fuses in my house circuit are always blowing out. 
Sometimes they last one or two days and other times, one 
or two weeks. Why should this happen ?-William Ryan, 
Boston, Mass. 

Probably the fuses are too small for the load on the 
line. When they last several weeks, it may be because the 
load has been just under their blowing point, and when one 
more appliance is connected, the load causes the fuse to 
blow. Before increasing the fuse size, you should have the 
wiring looked over· by a competent electrician to be sure that 
a temporary short circuit is not causing the trouble. 

REMOVING RUSTY SCREWS 

I would like to remove some sc rews which have rustecl; 
in place. All attempts so far to get them out have ended in 
failure. How may I do

. 
it?-Walter Gustavson, Erie, Pa. 

In almost every case, the following method will work. 
Place a small amount of light oil- on the head of the screw 
and let . it flow down in to the threads. Heat a piece of iron, 
such as ·a poker, and touch it to· the screw head. When the 
screw has become heated, it probably will come out easily. 
It is necessary to repeat the process fo1· more stubborn cases. 

REMOVING ALCOHO L STAINS 

Recently I spilled some alcohol on a varnished table and 
large white stains appeared where it touched the su rface. 
I have tried to remove them but so far nothing  has 
been successful. What can I do to make these marks less 
apparent?-Robert Will iams, Detroit, M ich . 

Make a very thin paste of turpentine and pumice stone 
(000 grade ) , ·  and with the fingers rub it over the stain. 
If progress is watched carefully, the stain will be removed 
and the surface will not be injured. Remember that if the 
alcohol has removed an appreciable amount of varnish, the 
only way to replace it is by refinishing the surface. How­
ever, this paste will usually remove the ugly stain so that 
casual inspection will not disclose the damage. 



THIS /8 ·TUBE MOTORIZED MIDWEST TUNE$ YOUR 

FLASH! Did you hear the good news1-Midwest. 
scoops the radio world by giving you %-.recond moloriz<d to .. ch-hullon tuning! Just touch:a button 

an top of the radio • • •  that's aU • • •  and FLASH! • • •  

3our station comes in verfectly tuned in just % 
(one-thiul) second • • •  JUSt like magic • • •  at the 
exact center of resonance. (You can also tune b,Y 
band whenever you desire.) And. the radio 1$ absolutely quiet BETWEEN stations! 
7he famous Midwe1t factory-fo.,.oa pleat ftto�D Ly 18 
)'ears or success, is just u exciling. Tho b•s FREE «:-atalog 
shows you how to buy handsome. newly styled, richly finished 
consoles at wholesale prices • • • to save UD to SO% • • • to make your radio dollar so twice as far • • •  to pay as little 
as so cents 8 week on the Midwest Ea.S? Pay Plao • •  • ancl 
eecure :lO day9 FREE trial in your owD home I 

GLORIOUS NllW TONIE llWIAZ/lS WIUSiel-11 
When you tune i.n a domestic: ol" foreign program on this super lSAuhe, 6-wave-band, 10,000-mile-rango Motorized 
Midwest� you h�r it with a new clarit;:r, new deptt- and au 
inten,ity of feeling. Gloriou,., ctystal-deu Looncert l'ealism 
end brilliant foreign l'eceptioa are now realities. Super 
�ower and 88 advanced featuieS enabl� �ou to hrins io 
weak distant foreign stations like "local'l... Now ddiaht in 
American, Canadian� Police, Amateur, Airplane, Ship 
llroadcasts • • •  aod finest Foreign 

STATIONS .2i:tJ.5t.twuAtJAjutl 

Wizen Answez·i11g Ad<•cz·tiscments Please Mentio11 !an11ary Mocle1·n /.!ec114nis 19 



For Beginners 
\YrlttE'n, so l'OU �an 
und('rSt�nd el'el'Y word, 
by 22 wcU knmtn engi· 
netJr� and architects. 
DcJ.-uxc fte:tible binding, 
nearly 2.000 pages, 
l54(i hluP.prinU, charts 
and dla,,·ams : preparE"S 
you for a guod drafting 
job in mechnnlcal Ol' 
archttcr:turnl ltnes. Sent 
for 10 days' tree exami­r,ation it · �·ou mail cou­
pon immediately, 
These Instruments 
Included 

Name 

FREE! 
ON APPROVAL 

5 VOLUMES BRAND NEW EDITION 
OnlY ] ;'i minult�s a clny with these \\'0::\'­
DER :HOOI\:.S ccu1 J,n·epare ron Jor a gm1<! 
drafting job jn less t hun a y�IU'. Merhani­
cal ami <�.rrhitectmul cll'aftln" from simple stnli�ht lines to important <.'Otnplex plans. 
A. xt-t�P at a Nmc! Ruilt er;pecially tor bt>­�inners. fo1' men ,�·i th ouly grammar school­
ing. llrafting J·oum practice, PLUS EX· 
GlXEEH.JXG. 1uadc �asy and clear. In·  
r.ludes complete course in blue.print 
r�ading. 
Big Field Big Demand Big Pay 
Competent drnfb:m�n 0\l'e Ut'J:�ntly right nnw In all budding and m.anur lines at $30.00 to $75.00 a WetC'lt. �Jt� t.�fu�j!gb'WlWCF.�0�o�t1h�l�E T. 
l'lcasant. f1t!;('inating wol'k, t-usy to learn and 
do. Learn ftUickly with thP.se books-send 
coupon f<H' a set and st-e i'or yourself. [ � mf������ c#·��6��'i':1l s�-zre��-���u in i�� n to all r«adert� of thia futn01i$ c11elope/ia of f�':J:tfht:�o:f�f·�ha:go�t:.t it is tuorth mor6 

Complete r;et of drnwing Jnstntments 11 :you send for these dr3.fting books NOW. These instrume-nts are made or the finP.st 
of Gelman siiVel·, 31'(' ttVso1utcly accurate ancl are pn<'k('cl in velv�t Itned leathen•tte pocket cn!'ie. RE>al $10 value, but· included 
with these lJOok�. 

of drafting, 1 will pay 
mo.�y l'eturn books in 1 0 1�ri�f i�:'.'l.·a� t�!1�3,�ir� 
include drawing instru .. 

PUASIJRE" or PROFIT 
Prepare for profitable business or fascinating bobby, at home under guidance of quaiiOed tn.'it.:-uct.ors. No previous experience necessary. 
l
eom�on school educ�tion I!IQ"'Cient. M:my earn while eannng. O�r pracpcul etud10 method11 •lso qualify 
f..>r beii-J)B.Yin8' poe1ttons upon !c)aduation, Send con-
�onde�01h��o:��!;.� .f�:U�l�

t 
�����_Su#�ee�t�� 

���·R'.SI����!���(,!-PHOToGRAPH;- -------- ---- • 

Op,,ort,unltiea fD MJ:'·���1KNJ)w�, fDDC�=��i�:n:: 
11/gme • •  - . . . .... ... .. . .. .. .. .. .. .. .. .. .. .. .. .. .. ....... ............ •••• ....... ... ...AQ"-...... .. 
Addre•• .. . -- . . . .. .. .. .. .. .... .. .. ...... ..... . .. .. .. ......... .. ... ..... .. .. .. . .. . .. .. ................... . 
Cit&! - - - - . .. .... .  - - . - - - - .. ..... - - - - - - - - - - - - - -SU.e.. .. . .... . ....... ........... ....... -. 

lneluOing 12 assorted blades, Adapters, 
l l l ustrat*d Manual, and roller Saw 
Guid� formerly found on expensive mac:h1nes only. All metal, 1511 long, 8" high, &lf2" table. A swift and easy 

�wtter-be&t ever made for the money. WIIOc.l up to 2'1 th1ck 

describing eash priu contnt nnd mustrating ���� C�TALC?G �'nf1��r�c�wt���g1��e�;11:�;h·; b�fN10�r��� l:li2.50, completely equipped Lathes. $2 1md $4 90· � Sander. $1, etc. Order tod.ny or £end card for cata'Iog: 

AIR CONDITIONING 
and Refrigeration 
Trial Lesson 

A fast growing field of opportunity. 
Trained men are needed. Learn tbe 
easy C.T.C. way. 

AT HOME I N  SPARE TIME 
AT LOW COST 

Write today for FREE TRIAL LESSON 

CHICAGO TECHNI CAL COLLEGE 
A317 T�h. BldK·• 1 18 E. 26th St. Chlca&o, Illinois 
If rou c:-an go A\TDY to colltge to learn Air CondlUonint. 
Englncerin:. Atchltrocture. Drafting. Electricit)' or Radio. 
send lor F R E E Blue llook. 

R A D I O S  
3 0  D A Y S  F R E E  T R I .-'. L  
lUO�'EY BACK GU AR�\.1\'TEE 

������
e t���� SJo��0r'�·�� t��Leal�e:�e s�t4the8 �':,�f ��t�·��d1�g t��Yu��2e��r offered in the hlstot·y of :radlo. 

CJIAS. HOODWIN CO., Dept. B 7 
4419 Broadway Chicago, Ill. 

Correspondence Courses In ' SPECIAL 
Only 

ELECTRICAL ENGINEERING �·�lf,':,0�1,F�� $2-5 
���r�:�d. s:�"i�;ruf.�ur::��n!t c�wu;3ii&�� s:��Y�uture. ·Modem 
RA D I 0 ENG I N E ERIN G �1:���-�l:,';,,�?��o�l:. radi�al:,�b���-:"4�"\".; super-service man, Teal vacuum tube techn\cian. Experimental lr:lts furnished. Diploma given on completion. Tuition, ONLY �2.5. elther 
course. Deferred payment plan available. 

- RADIO and U£CTRICAL £N61N££RJN(j 

F R E E J ::und�n�41�ag'!�\��lorco���ei:P�e5ta?fs.8<:h��"JJ8�. 
LINCOLN ENC'UNIEERINQ SCHOOL, Box 931·57, Lineoln, Nebr .. 

20 Accept No Substitutes ! Alu•a:;·s I11sist 011 the .Advertised Brandl 



HOME OF NATIONAL SCHOOLS 

A million-dollar trade school, occupying its own 
model'n three-stOii' buildin�� exclusively devoted 
to tra ining ambitlous men. Latest equipment; 
selected, experienced staff of engineers and in• 
structors; practical, thorough training. 

P U BL(-() SCHOOL SUPER I N T E N D ENT 
PROFITS BY NATIONAL TRAI N I N G  
" I  haYe attended two state unit'ersities and 
t\\"0 slate normal schools and I want you 
t.o know that I feel I have recei\'ed more 
for my money at National tban at any 
other school I ha\'e attended. One cannot 
be too high in praise of the instructors­
-or their determination to see that each 
student receh·ed complete instruction and 
thorough understaRding of each assign· 
ment ... 

J. STOVER. JR .• 
Sun't.. Palouse Public Schools, 
State of \Vashington • .s. 

With all Types INTERNAL COMBUSTION ENGINES 
ELECTRIC POWER GENERATION, etc. 
YOU l\lEN who are sincerely ambitious to make good in the Diesel and related industries. 
want to know the true facts-:rou want 10 lmow ahout employment oppoL'lunities and 
t•mployment requirements, For 33 years, National Schools, a recognized leader in the 
field of trade education, hus played a vltal part in helping wide·awake men to qualHY 
for success in industrY. National Schools-a million-dollar trade school-will supply �-oiJ 
with a sincere, honest statement of facts on what you should do t o  get into the profitable 
Diesel Industry. 1\o exaggerations-no mis-statements. 

YOU NEED REAL SHOP EXPERIENCE 
WITH TIME-TESTED TRAINING 

Matt the coupon below. I n  the literature you will be sent, you will see exactly how other men 
like you are prepnrlng themselves for success in 
National's modern training shops. You learn on 
the latest, .finest equipment. You do real .tob 
work. You learn by time-tested, shop-practice 
methods. Your training is fascinating in every 
detail. You are taught how to make good, and 
helped to make good after you graduate. All of 
this and much more Is clearly pictured for you in 
the Free Book of Facts we will send to you, 

TRANSPORTATION ALLOWED 
TO LOS ANGELES 

National Students are allowed coach railroad fare 
from any point in U. S. (Canadian students from 
nearest point or· entry.) Student social life includes 
inspection trips, excursions, athletic activities. etc. 
Special doctor service. Personality coaching-. Many 
students are helped with spare-time jobs to earn 
toom and board while learning. (Canadians ex• 
c:epted.) Graduate employment cooperation. 

National T r a i n i n g  is so 

thorough and all-inclusive, 

that no ambitious man can 

afford to consider Diesel 

Training w it h o u t  first 

knowing all of the facts 

regarding the many advan· 

tages available to him as a 

National Student. INVES. 
TIGATE. 

J2fltjUflJ.t Jo-t 7'ufl flo-o-le 
NATI O N A L  SCHOOLS 
(established 1905) Dept. MMA-1 
4000 S. Figueroa St., Los Angeles 
Please 5&1'\d me, without obligation, your FREE 
BOOK and Information regarding Diesel Em· 
ployment Opportunities and Requiremenfl.. 

NAME�-----------------

ADDR6S AGE--

CITY STATE:----

I 
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AIJDELS �a•·'-enfet•s 
•nd Builde•·s Guides 

4vols . .t6 
lneld• Trade Information for CarJ)cntcn, Buildere, Join· 
eu. Buildinc Mcchanice a.nd 
aU Woodworker., These g�:���lfJ�: rh:e th��h::r� 
indudin� new met\ode. Jdene, 
aolutionl'l, �lone, ay11tema Bna 

��;ct'r!:�e:s1v�u::��;�o��� t1'1� apprentice and etudent. A 
��i���i��ce�:�� ro�e/::���:re� work 
.. ,. 
.. .  ·�rork -
ter P:�.y. To &"et thi11 a99i�t.-fnn�enJ0�fif�b':1i'Ri'�f8'o� Inside Trade Information On: PON below, 

Bow to use the steel BQunre-How to file and set 
llan·e-How to build furniture-How to use a 
mitre box-How to use the chalk line--How to usa 
rules and EICHics--Hew to make joint-s-Carpenters 
•rithD'Ietic-solvinc mensuration problems-.Es­
tim.atiD.& strP..n�tt.h of timbers-How to set girdera 
and aills--l:iow to fro.me hewes and roofs-How to 
estimate costa-How to build houses, barns, .:ar­
agea, buna:Blowe. etc.-How ta read and draw 
pla.ns-Drawin&: up specifications-How to ex­
cavate-How to use settings 12, 13 and 17 on the 
11teel ectuare-How to build hoists and scafJold!t­
ekylichts-llow to build stairs-How to I)Ut on 
interior trim-How to han�: doors-How to l.a.th­
lny fioots-How to :paint 
......................••.••...........•......••.•..........•.... 

THEO, AU DEL & CO., 49 W. 23rd St., New York Cltll' 
hh.tl Audela Carpenter!� and BuDden Guide!!, ' VGI9., on 7 dA.VI' freo triol n 0 K• I wilt fl!nlit. $1 jn 7 dnye, nnd $1 monthly until $61a PAid. OLbtrWitt 1 wiD reium U�na• 

N� obli&&tJOA wale•• 1 am aatia£icd. 

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

Add� . • . . • • • . • • . • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  � • • • • • •  

Occurution: . . . . . • . .  , , . , . ,  • • •  , • • • •  , • • •  , • • • • • •  , • • . •  , • , • . • . . , • . , • • •  •••• ., .. · · · -· 

ltef�rencc . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,," M. l\ol. 

For maximum protec­
tion against torpe­
doea and shells, the 
hullo of battleships 
are lttminated • • •  ...... IIIIJIIW.i s�arate layers of steel 
welded to one an­
other to fonn armor 
plate much stronger 
than one wall of 
sr:eel�could ever -be. 

World's Lorg�Jt E:rcluu.-� 
Padloclt Mtmufoctur�s 

OYlR 52,100,000 I N  U S E  

NEW! P LAST I C !  E LAST IC !  
• FLEX·O·FIX • MAKES! 

MENDS! 
A comblnatig,n patch and cement. Applied 
direct from tube on. J'Ubher, leather. fabrics, etc.-dries touirh, elastic, waterproof. Used hY craftsmen, mechanics. home and auto o·wners, 
sportsmen, etc. MI!NDS tires, clothint;, boots, 
etc . . . .  MAKES moulds, wa�hCl's, packing, etc • • • •  I N S U LATES 
\"'il•es without U5E! of tape. WRITE NOW for FREE BOOKLET show• ing hundreds . of everyday uses. 10c, 25c, 60c sizes. Ask fur FleX·O· 
Fix at hardwnre, auto supply, sporting goods, variety stores. If nat 
a'\•:\ liable send money and your dealer's name to FRUND PRODUCTS CO. DEPT. M·18, 43 E. O H I O ,  C H ICAGO, ILL. 

EARN MONEY 
Make Color-glazed Concrete Products 

e,v, perfected low cost methOd. No molds, power or 
stly tools. You build your own equipment from 

pl3ns we furnish, Experience not necessary to 
make color-glazed concrete g11rden pottery, .statuary ca;.;�nrf�M!�dvar�;'!}J'O!r� ��r

s
��f:t.e8�torr;.��; 

detalho or this money making business. No obll• 
eauon. 

NATiaNAL POTTERIES CO MPANY 
Room 8, 13 w. 28th St. 

Minneapolis, Minn. 

Th• new WBlZ ELECTRIC TOOL l<t ���fj����� � 
· the ha.odlut, moat oedul power taol \. ·etrer macie. Not a d�llcate Instrument 

but a r�al ru�l'ed tool equally efl'eet­

H:jl1!"t�:!�c�o1j�er and recit'ion work. 

aeeond!l or engraves Intricate 
Uae!': 50 different acceaaorie 
chanReable. Handles any mat 
Allors-Plastiea-G!aae-Stcel-e 
Ina tee tedious Ia hot. PERF 
I MPOSSIBLE WITS OT into anY socket AC or n 
i't: ·�r��ci�ar:t�o�::� lGiFf: SEND NO floNEYI Pay poetr:un on delivery 
only $6.96. 'fry 30 days at our risk. If not 
100� satisfied roor full mune:y returned . 

FREE!-Acce!'leorr outrit fnctu�; 
inK' aetofdril\e, moun ted 1 112 
wrlnder, cuttin• wheelt�, aand· 
lng dfaca�, mandrel. mounted 
b���tJl�R VALUE 12.00) �REE with each outfitorderect. 

PAAAMOUNT":PROD. co. Dept.1•B 245 Broadway. New Verk 

22 A ccept No Substi-h<trs! Always Insist "" the Advertiud Brand! 



This man has routine job in 
shop. W ou]d like to earn more 
money, advance to better job, 
but does nothing about it. Will 
be doing same work ZO years 
from now. 

This tnan 
Wanted more 
job. Learned 
ing at home from Engineer 
Advanced steadily, increased 
earnings considerably, became 
full-time draftsman. 

Better JOBS Now 
As industry revives, who is always 
needed first of all? The DRAFTS. 
MAN who draws the plans. AFTER 
that the steel mills, lumber mills, 
brickyards and others start get­
ting busy. Recovery in business 
and most industries now seems 
well on the way. 

ENGINEER DOBE Government efforts to help are !;.":i:a�:��.������:�} making things hum. In some 
euccessfu 1 students, factory towns a shortage of drafts­
aged iHoi8t� past 5o. men appears a t  t i mes.  M a n y  Establtshed smcelooo. trained draftsmen will be needed 
on better jobs - at better pay and shorter hours. 
Who'll get those good jobs? Of course, the men 
who have prepared-so, prepare now! 

Bruiting Leads Most l•edustries 
Ahead of most any other work is Drafting and 
Planning for mechanics, builders and factory to 
produce. It leads them all! 

Here Is Your Opportunity! 
Yes, here is an opportunity that's open to those who 
know how to grasp it:- At a few dollars a month, 
students get complete training in drafting by mail 
in surprisingly few months-Engineer Dob� teaches 
his students until thoroughly trained and until 
holding a good paying job. Trained Draftsmen enjoy 
good salaries. Unless you get a satisfactory job:-all 
your money back. That's Engineer Dobe's guarantee. 

No Experience  Req u ired 
With Engineer Do be's method no previous experience is nec­
essary. High School education not needed. Everything made 
plain. Practical work from the start until you're in position. 

Time is money. Learn drafting in your spare time. It's high 
time now to prepare. Don't wait another day. Send coupon 
for Dobe's free book. 

ENGINEER DO BE u:��t,��!.'m. 

Start NOW 
Win PROMOTION-DRAFTING 
If you're a mechanic, a knowledge of draftsmanship may make you a foreman or superintendent in short order. 
Get out of overalls and draw the pay of a boss. If you 
are a boss, learn draftsmanship, a foundation stone of 
many a line of business. 

In every walk of life, practical training in draftsman­
ship will prove valuable. Even if you never accept a job 
as a draftsman, will you not be money ahead by taking 
Engineer Dobe's course? 

You'll be amazed at the speed with which you can learn in your spare time by Engineer Do be's Practical 
Method. Send couoon TODAY for free book entitled 
"Success in Draftsmanship". 

Al l Working Tools Furnished 
Here's a valuable set 
of tools-sent at once 
(aloo a drawing table) 
-all without extra 
charge the day you enroll, 

ENGIN EER DOBE, Div. 4731 
Send me your free book "Successful Draftsmanship". 

Please explain how you assist your graduates to good 
positions as draftsmen. : 
Name------ _ _ _ _  - - - - - - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - - - - - - - _ _ _  . _ .  

Address. _ _ __ _ _ _ _ _  . _ _ _ _  . _ _ _ _  . _ _ _ _ _  . • • . . . . •  ___ . . .  _ _  • . . .  _ _  . 

Town ---- - - - - - - - - - - - - - - - - - - - - - - - - - - - -
State._ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -- - - - . . . . . . . .  Age ----------
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BOOKS SENT FREE 
-
Just mail the coupon and we'll send you 

these remarkable auto books, just oft the 
press. 'Whether you are a mechanic or helper, ex· 

Pert or apprentice, auto owner or driver, it 
you're interested in knowlni all about 
automobile mechanics, tllke advantage or 
tbi> FREE OFFER. 

GET A BETTER JOB 

1:-:=,.....,===-=====-=� i,�r�.1•fnJ�p:J• p !\Li1������ �u�� ���� 
business for sourselt and eet a share of 
tbe huge profits, are wattJn" for any man 
who C\'en halt tries to ln1prove himself. 
Learn auto engineering with these wonder 
books a new \l'ay-n'ithout studying or 
memorizing. Simply use the JIFFY IN­
DEX tQ look up the answer to any auto 
problem. Bu!lt by eleven or America' a 
greatest automoblle enaineers, and written 
in simple Iangua1e so you can understand 
lt. Very newest cars, aU covered. [ F R E E  Privi le g e  or consulting ] Automobile Engineers of Amer• 

ican Technical Societr tor one 
year without cest If rou mall 
coupon Im mediately 

Books also include articles on 

NEW OLYMPIC $4.95 
INTBODVCED AT 

CANDID CAMERA 

CANDID CAMERA SUPPLY CD- Dept. M.M. 
303 West 42 Street, New York, N. Y. 

ARREST H I M, O FFICER! 
I'LL H A V E  C O M P L E T E  F A C T S  O N  T H E  O T H ER 

F E L L O W  T O N I G H T !  
Secret Service Operator No. 8 8  i� OD 
the job • • • FOLLOW HIM thtougb 
all the excitement of his chase alter 
the counterfeit gang. Write NOW for 

F R E .E Co��::SJ.lal No. SB ;Made to Ria Cblel l 
It may oven your eyes to the great 
opportunity for YOU as a well paid 
Finger Print Expert. The kind of 
work you'd like. Excitement !  Travell 
Thrills! A REGULAR MONTHLY 
salary. REWARD MONEY. Grad• 
uates or this school HEAD Uo/• or all 

Identification Bureous In u. S'. l Write lor Free Reports, Finger Prlot 
Book, low prices. Easy Terms Offer, 1f 11 or over. 

Literature will be sent only to per&<>ns slating their age. 
INSTITUTE OF APPLIED SCIENCE 

1920 Sunnyside Ave., Dept. 2351. Chicago, 111. Do10e Study 
��rg�: s�d<IJca�?��·:se��ft1��D' ��Y�:tfi,ee� J3h���s�� ��ig{i,es:; Pf!I:; 
Agri.eulture; Business; Ac:countlnK"; sNes; Advertising· Pubtfc' sreak• lnJ'"���!f .. �!clkaRf��.· it!���f�t�Ho�Jflfoki�::cW!fl�it;::�lt�e���·g�::nl: 
leal En�ineerins:. A gooct, practical education is the greatest dividend: 
baying- mvestment one .can posstb� make. If you are wlllintr and am• 

v.!�to��-��&��s�·Vni�l� lb.D!�· ·�r:.W�:0�f t':ur��1ss:._:��u tu 
M c K I N L EY-ROOSEVELT COLLEGE OF ARTS AND SCI ENCES. 

4223 Clarendon Avo., C H I CAGO �.RTO)JivouAWAY 
, ;v� �SUCCESS/ " I� DON'T COPY • LEARN TO ORICJNATI!J 

1tAYE BURNS will teach 1ou HOW to CREATE $\]85 
ORIGINAL CARTOONS at home that you con SELk��o1�!!:e h:!t2:JJ::��:�1r����g��·. · · • -

. 

RAVE BURNS SCHOOL, Dept. 3D, Box 2194,Cteveland,Ohto 
BIG MONE.Y BUILDING MEAD'S 

N E W Portable O U T  BOA R D  
B OA T !  

Let R. T. A. Train Yeu AI Home 
Write quick for this Free Book that tells 

TralnlnR-)"'b�u��y o�eri''·tC'e'suf.i������ ��tO 
�:t�u�?c 1Aa�':-���g s��l�:��onP�'!'cP'�,r�c�� 
���i���io8�a� §�����t�fuf��!�T�Yr��· t�����\�i you rearn money almost at once. Radlo pro�es• ts astound� the world. Heed the call ot RADIOI 

IIADIO TRAINING A9S'N. OF' AMI!IIICA 
Dept. MM-18, 4525 Ravenswood Ave., Chicago, 111. 
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Mo5t Dower� 
oear the mo�u�Y�·�:nft� �r;,ll��:!l 

to les9 than a foot In len_Kth, Multiple 
lens 6Jiitt>m. 30 mm. ohj.etwe, in heavy - b[aeLm.ount. Directions Included toe uelnJt as a 

oompoapd 4 lena microscope. Amerleaa made. We Pll? poat .. e. Only $2.19. 
500 POWER M I CROSCOPE $3.95 
NEW SOOX SIJPER·POWER BROWNSCOPE 
Ultra high power at low cost. 'i5:X to 500 X in 5 steps, Each 

microscope is carefully tested to gtre clear imagt·s. 
All refinements inch1din� rack and pinion forusinl!. 
tilting stand, etc. 10 llay money·baek guarantt:"-e. 
Complete with preparct.l B-IHl plain s1id�s antl instruc­
tion booklet, only $3.9; postpaid. S P E C I A L  1600X 
objecthe with high rcsoh·tng powfl' ror aho,·c micro­
BCOPe gi,-ing it the amaZingly high magnlftcalion or 
1600 power, Onlr $1.95, 

BROWNSCOPE CO., Dept. 71, 234 Fifth Ave., New York, N. Y. 

Text-Book for Home Study 
This complete, up-to•the-minute, practical 
book will teach vou quickly how to service :}I u��1, C::a::'{�9���t:::tan:81a

e
ct!�

te
�e�:w.� 

eration is the big money field and you can 
li!e i�1/2 � t�tern. st��r�:'J' a�

h
�nr�·J(�t-8�; 

postpaid. Send for thi• book today. 
SUPREME PUBUCATIONS 37��;�;,o�3tr,.st. 

O N E -MAN SAWMILL FAR 

· -------- - - - -... I Which G '! J b  I 
1 of These ov Q s : 
I � ��:������!:� : I M EN WOMEN pected soon. S..nd coupon for HU:l> I - Book. Tested Method will help you pass 

Civil Service Examination £o1· earliest 

I 5l2�1�f!1v�:�· �������
e
.!!!:- Ji;J8i�t•Hl:J 

Liquor-Gauger Arthur R. Patterson, Stenographer (F�r"!er Govt. Examiner) I J M t t Prrnc1pal, PATTEitSON SCHOOL. 
c�:to�"if:�s�r 43�c�

r
�Ri�ea����'.'1rio!0��·g�

e
���e va I I Office Clerk-Typist Government Position.••  

���=u�}:;� Name -- -------------.... --------- I 
L :::..::. A=o�A=·�----------.I 

Now you can shave as 
you please, when you 
please, where you please. 
N o  need to "get ready" 
with CLIPSHA VE, for 
you can shave· anywhere 
on a second's notice. Just 

plug CLIPSHA VE in any AC or 
DC electric socket. No blades, no 
brush, no lather and no bother. 

CLIPSHAVE'S V-shaped notches 
permit every type of hair to enter 
and be shaved off skin-close with 
amazing speed. The two outside 
shaving edges trim sideburns with 
hairline accuracy and give you dou­
ble shaving action­
in both directions. 
C L I P S H A  V E  i s  
cl o g - p r o o f, s el f­
cleaning and fully 
guaranteed. It is as 
economical to oper­
ate as it is to buy. 

THE PERFECT CHRISTMAS GIFT 
lf tlrere is no dealer ·�·�?f"�.e near you, write Clip­'flAIIMV.,_ shave, Inc., Dept.M � · Port Chester, N. Y._ 

Price in Canada-$11.50 
VlctorA.Smith, Ltd., Lumsden Bldg., Toronto 

IJat.d tn the 0. S. by Underwriters Laboratories and approved for 
ea.l• to Canada b7 the Hydro Electric Power CommfeMion ot 

Ontario, Pat9. No. 2.0'17.867 and 2,078,896. Other pateate pendin• 
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Find Out Now If Your 
Invention IR Pntentnble 
It is· not necessary to make an 
expensive model or "'nished draw­
ings. A descri ption and · sketch  
Is all we need to  help  you. Tho 
Important thing Is to got started 
NOW, Just as quickly and aa 
economically as possible. But 
F I RST, send for our free Patent 
and Selling G uides. Know where 
you stand N OW In regard to 
Patent Protection. 
Our Free Books Tell You 

'\\'llnt E,·ery I•n·entor 
'\Ynnts to Know 

They toll you why delay can pre• 
vent you from securing Patent 
Proteotion. How to avoid  costly 
m istakes. How to aet your Inven­
tion saleable as qu lckly as possi­
ble. Whom to sell II to. How 
patent laws protect you. What a 
Patent costs. What kind ol Pal· 
ants are granted. The importance 
of secreoy In Patent matters. How 
a skilled Patent Attorney oan se­
cure you better Patent Protection. 
The d lllerenco between a good 
patent and a worthless one. 
C. A. Snn"·'s 62 Yenrs of 

Experience Cnn Be of 
Rent Vnlue to Yon 

We have urved I nventors In 
every etate In the U n ion • , • 
In every field of I nvention. In 
fact, we have secured Patents 
far Jnventcrs In every olvll lzod 
nation In tho world. To help In· 
\!entors get started without de­
lay, we offer a convenient D E· 
F E R R E D  PAYM E N T  PLAN. By 
this plan, the cost of your patent 
Is spread over several months. 

Your Pntent Appllentlon 
Pe••sonnu,· Prepnretl 

By n li. S. Registered 
Pntent Attorney 

Every member of our ftrm is a 
U. S. Registered Patent Attorney. 
Therefore. your �:�atent applica­
tion will be carefully prepared 
I N  ST R I CT CO N F I D E N C E  by a 
skilled special ist. A specialist 
who will secure for you the broad· 
est possible patent protection, be· 
cause, as a member of our 'ftrm, he 
has a personal pride in �our Pdent. 

Senti for These FREE 
Patenf Guides Todny 

3000 Snow Building, Washington, D. C. 
Cendemen: Send me your free handbooks /or 

inventors by return mail. No oblit;otion on. my 
part. 

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

ADDRESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
CITY • • • • • • • • • • • • • • • • • • • • • •  STATE . . . . . . . . . . . . . . . . .  . 

WHY ENVY OTH ER 
YOU, TOO  

can have the cultural advantages 
to far places, a true foundation 
knowledge you can use to·· get 
win friends and develop your 

Read 

P H O T O · F  
"The Pocketbook 
PHOTO• FACTS is a 
magazine designed to 
cate its readers. No 
school in the grades or 
a University graduate, 

ing from P 

Don't miss the ' '"'" w��l" 
tion. In it you 
Your 
works of Dale 
your money, 
with it, by 
Columbia Uni 

A ccept No Substitutes! A i<c-e�ys Insist on tl!c A.dvc,.tised Bra11t!! 



WHAT? A REAL GAS ENGINE 

• FOR ON LY $8!! 
Yes ! !  A real gasolilae engine that will provide thou­

sands of hours of pleasure and instruction l l  Just think 
of what you can do with one of these engines ! I Fly 
a !>lane-i-nstall in a boat-power small tools-thousands 
of uses in work aad play throughout the year I 1 

4 Port 2 Stroke Cycl&­

%" StrCJke-

H" Bore­

S00-12,000 B.P.M.­

Wei£ht, 12 oz. (Motor)­

Turns 14" Proo. 

8" Pttdl­

Bearlng Surface. 
%"::d%"­Crankshart, h" D!am.­

, Rotation. Either Direction 
Thousands in use 

by enthnAiuUc cus­
tomel'B I Lowest-priced gas 
engine in tho world I 

Backed by the famous G.H.Q. 
Gunrantec I 

An englneerln' triumph accom­
nl!shed afteL' years of research. 

FINISHED PARTS KIT $8.50 } 
No Machinincl Quickly Assembled I POST 

FINISHED ASSEM BLED PA I D  
MOTOR-free flywheel $12.50 

lf H� Q� MODEL AIRPLANE _CO. _ 

:.s�4A East 1�9 St. · 
· 

· New York, N . Y. 

B u s i n e s s  P ro p o s itio n 
R e s ilv e r i n g  M i r r o r s ,  
REFINISHING PLATED Articles, Autoparts, reflec­

tors, tableware. Making Chipped Glass Name Plates, 
Signs. E'xperience unnecessary, Write SPRINKLE. 
Plater., 855, Marion, Indiana, 

Tire PJastex tndustry needs manufacturers on small scate and for 
big prodt�.ction of X·MAS TREE ORNAMENTS, Art Goods, Novel· 
ties, Souvenirs, etc.; in Plastex and Ma1·ble Imitation. Experience 
unnecessary. Equipment & simple instructions furnished for 
&peed production, Small investment brings big returns. Nation­
Wide demand in these low priced goods for coming X-mas holidays. 
Ambitious men have chance for real prosperity, Our free book wtU interest and benefit you. PLASTEX INDUSTRIES. Dept, 3. 
1085 washington Ave •• New York, 

MAN IN  EACH TOWN 
.--To Plate Auto Prats,--. 

Reftectors, Bicycles, Fixtures, Mirrors , by late method. Simple 
plan or manufacturing at home starts you I� GOOD PAYING 
BUSINESS. "''rite today for I1'REE Dartlculars and proofs. 

Ave. P, 
GUNMETAL CO., 

Decatur, Ill. 

''SHOP PRACTICE 
& HOME STUDY• 

b r o t h e r, t h e y 
g o  t o  g e t h e r  ! 11 

• "I work in the shop every day. And 

a couple of hours every evening, I 
study. Study what? I don't mind tell­

ing you-an I. C. S. Course ! Take it 

from me, shop practice and home 

study go together. When you com­

bine them you are headed toward 

more pay - provided you do the 

same thing I did by mailing a coupon 

like the one below." 

• " I !"T E R N AT I O N A l  C O R R ESP O N D E N C E  S C H O O LS 

Box 2325- N. Scranton. Penna, 

\ViLhout obligation. please send full par-ticulars about the subject 
before which I h&\'t! marked X :  

T E C H N ICAL A N D  I N D USTRIAL COURSES 
0 Architeot 0 Diesel En�tines 
0 Architectural Draftsman D Avi:J.tion Eng. Cl Auto Mechan.ta 
0 Building Estimating 0 Plumbing 0 Hea.tin& 
0 Contractor a.nd Builder 0 Air Condition inc D Refris:eration 
D Structural Drah4'iman 0 Stea.m Engineer 
0 Structurl\.1 Engineer D Stea.m Electric Encineer 
0 Electrical Engineer 0 Marine Engineer 
0 Electric Lie:htio� 0 Civii EngineerOHiahwayEn�tineer 
0 Welding, Electric and Gas 0 Brida:e EDeineer 
0 Reading Shop BW:eprin ta 0 Bridge o.nd Buildinc: Foroman 
0 Telograph Ene:ineer 0 Surve;ying and Mappinc D Telephone ·work [3 Radio 0 R. R. Locomotives 0 Air :Braku 
0 Mecb.anica.l Engineer 0 R. R. Section Foromao 
0 Mechanical Dra.itsUULD D R. It. Si&'nalmeo 
B �����:=�kEn' 0 Toolmaker B g�:i�f1�1ng 
0 Fou·ndry Practice 0 Navigation 

[J Pharmac� 

0 Sheet i\letal \Vorker 0 Cotton l\Ianufs.eturins 
0 Boilermakf!r 0 \Voolen Manufacturin& 
0 Hf'.at Treatment or Metals 0 Agriculture 0 Fruit Growine 
0 M&na&'ement of lnvent.iuns 0 Poultry Farminc 

BUS I N ESS T RA I N I N G COU RSES 
D Business Maua.c:emeat D Lettering Show Carda D Industrial :\Iaua.:ement 0 Stenography and Typinc 

C Sia"" 

D Traffic :\-IanB.&em�t 0 Civil �erviec 0 Mail Carrier D C.P.Accounta.Dey D Railway !\Jail Clerk 
· 

D Bookkee•inc 0 Grade School Subjects 
D Secretarial \Vork 0 High School Sut:Jj�cta 
0 Cost Account&nt 0 ColleKe Preps.rat.ory 
0 Salesmanship 0 Ad'·�rtieinc 0 Firsr. Year Collea:e Subjeete 
0 Service Station S3lesm�u.1Ship 0 lllustratins 0 Spanish 
0 Business Correspoo.den� D Co.rtoonin& Cl Fre.u.ch 

D O M ESTIC S C I E N C E  COU RSES 
0 Professional Dressmakinc · 

and Designin�t [3 Home Dr�making 
D Advanced Dressmakin,r 

0 :Millinery 
0 Foods nnd Cookery 
0 Tea Room and CnfP.teria 

1\-Ianagemant, Caterina: 

Z...'a1ne .................... ... .. .. ........ , ..................................... ... A 06 . . •••••••••••••••••. 

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

City . . . . . . .. .. . . . . ........... . ..... . ..... ..... . ... ........ . . . .. ,State .. . . .... . . . . ...................... . 

Present Position ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
II vou res-ide ·in Cmwda, Mild tkis COitJHm to l11e Jnttr11aHonuZ 

Curruspot,dcnce Schools Canad·tun, LtmUed� .i.ll&ntreal� 6'a11ado 

When Answeriug A dt·crtiscmeuts Please Jlfentioll ]an um·)· .1Iodcrn J/echaui.� 27 



Evincing cr3ftsmanship of highest quality, this model steam 
traction engine was constructed by Raymond Swanson. The 
whistle, steam gauge, governor, clutch, etc., actually work.. 

}T MAY be plenty cold outdoors, but judging 
from the amount of letters and photos received 

by the Workbench there is plenty of "heat", in 
the form of energy, being applied in thousands 
of home workshops maintained by MM readers. 
Keep up the good work, fellows, and don't stop 
sending in photos and det:1ils of your completed 
projects, as we are usi.TJ.g as many .as possible 
each month, awarding cash prizes for the photos 
used. Besides, you want to let other MM readers 
see the products of your craftsmanship, don't you? 

* * • 

Lloyd Moore, of Chariton, Iowa, was awarded 
this month's first prize of $5 for a letter and 
photo concerning a very novel project. His letter 
reads as follows: 

Dear Editor: 

I am sending you a photo of a model steam traction 
engine bu ilt by Raymond Swanson, of Humeston, 
Iowa. It is a working model, steam power being 
generated i n  a boiler with 18 flues by means of an 
ilcohol torch. 

The model is 'built to a scale of oae inch equals one 
foot. The whistle, steam gauge, governor, clutch, 
throttle and reverse are all complete, working just as 
they do on a real steam traction engine. 

Swanson did all the work by hand, using a small 
jeweler's lathe and a few other small tools. Construc· 
tion of the model required over a year, working about 
five hours per day, and the total outlay for materials 
was about three and a half dollars. 

Lloyd Moore. 

The more we st•1dy the photo of Swanson's 
model, the more we-are impressed with the crafts­
manship it represents. 
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From Emanuel Forte, of Orange, 
N. J., came a letter and a photo that 
won an award of $3. He says: 

Dear Editor: 
Enclosed is a photo of my latest 

dirt track midget racer which is pow• 
ered with a motorcycle engine. A 
multiple clutch and a th ree-speed 
transmission are ·used, enabling the 
car to attain a top speed of 82 m. p. h. 
The rear end is that of an old Model T 
Ford automobile. 

I want to thank MM for numerous 
tips and kinks that helped me in 
constructing this racer. Shortly, I ex· 
pect to build the Arlen Special racer 
that appeared in recent issues of your 
magazine. 

Emanuel Forte. 

Judging from the photo, Forte has turned out 
a very creditable job and we feel sure he will have 
no trouble in building the Arlen Special. 

• • • 

A prize of $3 was awarded to Clarerice Down,;. 
ton, of Saskatoon, Canada, for his letter which 
reads: 

Dear Editor: 
1 am sending you a photo of a snowplane that a 

friend, Dave Mitchell, and myself built in our spare 
time. How do you like it? 

We have used this machine for a lot of winter travel· 
lng and on several occasions the Mounted Police have 
made use of it. The snowplane has also aided me in 
my garage business, proving to be an excellent adver• 

Powered by a tnotorcycle enlijtine, this DJidget dirt track raceC' 
can travel 82 m.p.h. Builder Emanuel Forte is at the wheeL 

Modern Me cb.aniz 



tisement. I buy MM every month and like it because 
It does not publish the same thing two or three times 
like some magazines do. 

Clarence Downton. 

We like the photo o£ the snowplane very much, 
Downton, and i£ the Mounted Police used it, 
well-it must have "the goods." 

"' ... * 

Another $3 prize winner is Fred Kennedy, Cif 
Plant City, Florida, whose letter reads: 

Dear Editor: 
Enclosed is a photo of a tiny radio I constructed 

from plans that appeared in MM. I have added some 
features since the set was first constructed, among 
which are a band·spread tuner with a plug-in c�il ar· 
rangement that provides range from 16-555 meters, 
and a one-tube amplifier. 

I am 14 years old and get a lot of pleasure from 
short-wave radio, spending most of my evenings listen­
Ing· in. I wonder if you could give me any information 
on passing the amatewr radio operator's examination? 

Fred Kennedy. 

Reader Kennedy and many other MM short­
wave fans will find the article-"So You Want To 
Become a 'Ham' "-which ap-
peared in the November issue 
o£ MM, to be o£ great help rela­
tive to the securing of an 
amateur radio operator's li­
cense. 

* "' "' 

Showa in the abo,•e photos io a oide and overhead view of 
Melvin C. Mawhinney's interesting model conception of ideal 
•'car of tbe future." Note the perfect streamlining throughout. 

that incorporates my design. I hope you will find It 
interesting enough to publish. 

I hope to become a car designer some day and will 
soon have an interview with officials of an automobile 
company. 

Melvin C. Mawhinney. 

We c e r t a i n l y  hope that 
reader Mawhinney will have a 
profitable interview with the 
auto manufacturer and wish to 
compliment him on the un­
usual design of his model 

* . * An award o£ $3 was sent to 
Melvin C. Mawhinney, of Cecil, 
Pa., whose letter reads as fol­
lows: 

Fred Ken ne dy built this short•wave 
radio set from MM plans. The photos 
ohow back and front view of the set. 

MM has received word of the 
organizing of an amateur in­
ventors club in Long Beach, 
Calif., the purpose of which is Dear Editor: 

I have spent much time during the past few years 
In developing a design for an ideal "future car" and 
am enclosing a pho.to of a wooden model " D ream Car" 

Dave Mitehell and Claunce Downton, of Saskatoon, Canada, . ltuih this trim looking powered cabin onowplane. So well does il Gperate that the Mounted Police have used it occasionally. 

]anuary. 1938 

to help amateurs protect and market their "brain 
children." Persons interested in the organization 
are invited to write to V. J. Schmidt, president of 
the club, at 3741 Gundry Ave., Long Beach, Calif. 

* "' * 
The snowsled season being at hand, many MM 

readers are enjoying themselves zipping over ice 
and snow in home-built power sleds constructed 
to MM plans. Lloyd Knoepke, of Helena, Mont., 
describes the snowsled he constructed in a letter 
which was awarded a $3 .prize. He writes: 

Dear Editor :  
I a m  sending you a photo o f  m y  airsled. tt Is 

equipped with a four-cylinder motorcycle engine, weighs 
210 pounds, and Is 13 feet, 6 inches long. 

[Continued on page 31] 
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AMAZI NG LY EASY 
WAY TO GET I NTO 

ELECTRICITY 
Send Today for Details of My 

UPAY-AFTER-GRADUATION" PLAN 
Don't spend your life never sure or a job. Let ua prepare you fotr 
your start in a good paying field. Let us teach you how to pre-
1!/'Jt- '�: ���':.�!!'�� ��4b�0 .!�."z��:t�:!�������c:fairt 
bere lo the 11reat Coyne Shops. You 11et a practical training In 
::n:���·al�d���!�f :-;',¥;!'"Y�:J�.=:i:a��U,.�I':Il5�f� �fwY:�:!

e
:ft�� 

cet my trainina tint and start paying for i t 5 month& after they 
etart ochool and theo have 18 months to complete � payments. 

LEARN BY DOING - IN 90 DAYS 
BY ACTUAL WORK. - IN COYNE SHOPS 
I don't care U you don't know an annature from an air brake- I 
dou't expect you tot Coyne training is practical ''leam.-by-dolng'' 
�ni

.:'fm�o�.!.i��
a
��� money bold you ba<k from gettiD& all de-

MANY EARN WHILE LEARNING 
�!Je0:o�e:h� �:�-���r':�������t�:�lr�:-e�t'�':a::l���� �g�
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part time job, as we have thousands of others. We aive you a 12 weeks 
practical training in the great roaring shops of Coyne .. . .. on oae of 
the greatest outlays of electrical apparatus ever assembled • • •  real 
:£a�fo��·. ����:i ��������t;:i��g�dTti����

b
:��le

t
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eration • • •  everything from doorbells to farm powe� and li&hting • • •  
full si.:ed. • • •  iD full ooeration every day! 

DIESEL ENGINES 
AIR CONDITIONING 

ELECTRIC REFRIGERATION 
Additional Instruction included in these fast growin& fields at oo extra coat. 
GET THE FACTS Coyne Is yOUJ �rea6 chanee to 
ia.38 yean old - Coyne training fi�c����.J{!����

t
¥t;,.]��t :���� 

���ti:�}���
te
t�Jn�eb;���lu�n��o\��r���

o
� .�fa�� us send y

ou 
• • •  opportunities. Tells you how many earn expenses 
while training and how we assist our grad ua tcs in the field. 
No obli&atlon t� you. So act at once. Just mail coupon. 

BIG I'REE BOOKI �':.1�?���b�t�� 
11raphs and telli_ng: the complete otory . A1 tf1 -absolutely FREE. WJ •\, • 

COYNE ELEC�RICAL SCHOOL 
soo So PAUUNA. ST., Dept. II•SJ, CIIICA.GO, ILL. 
r- - - - - - - - - - - - - - -.  I H. C. I.E\VIS. Pres., COYNE E=.oi!>CTRICAL SCHOOL 1 

Dept.U-53,500 S. Paulina St., Chica�o, Ill. I Dear Mr. Lewi�s:- Without obligation send me your bit:, free I catalog with facts about Coyne Training and. details of your I '"Pa:v-Tultlon-After-Graduatlon" l'lao, I J �::;::;:::::: :::::::::::::::::::::::::::::. �-'�: : : : : : : :  I 
I Cit� . . •  , , , , , , , , , , , , , , , , ,  1 , 1 , .  ,Stale, , , , , , , , , , , , , . . . . . . .  I 

MOTO-SCOOT XMAS G l "  
A T  N E W L O W  P R I C E  

Ideal as Xmas gift 
for man, girl, woman 
or boy. Eas.r to op­
t'·l'ale, �are. EC'nnomi­
ral - 120 miles to 
gallon. New low price 
plus many new fea­
ttues. :Fun galore. 
lle first! 

See your 
closest 

dealer or 
write to 

Otters you eollege education maJorlns In aviation 
Four rours•s l•od to Jl. !;. degrees In Pror•sslonnl Fll�ht. J\.rlat!OD 
OperaUona. Al·lation �Ier.hantcs. AeronautlcKl En�tneerlng. 100 acre 
airport. 14 buildings. 33 In facu-lty. 302 enrolled for Fall termt. 6,400,000 miles 811l""ht tralnln5l. 1.502 )]lanes. 538 eng-Ines repaJrea 
and rebu1lt Jn shoJ)s. Graduates with all leading- aviation companies. 
Dormitories, dlnlllK" b.o.ll on .6.eld, Winter term Jan. 4th. Catalos-. \Vrlte 
1 1 th YEAR PARKS l'l'itGJ�1.���£?�:It�r.-tou•s. ILL. 

t\01H\NG 
TO f 

Raise �!ant f)a!ented mushrooms ! We S\tpply 
mntt"rials and instruct with pictures. Our 
25 Coast-to-Coast branches buy all cross. 
Blc F R E E  book. photos tell II your cellar, 
shed, barn, etc.. suitable. Wrlte todaf, 
tEstablished 1908.) 

U N IT E D  M USH ROOM CO MPANY 

9848 Lincoln Ave., Dept. 316.  Chicago 

Vest-Pocket Adding Machine 
Sturdy Steel ConstMictlon. Adds. 2 5 0 
Subtracts, !\Iultiplics, Divides. 
Capacity, 900,000.99. A real -maehlne-:;ruarantccd 5 years. On 
delivery, pay postman $2.50 
(plus few cent$ postage). CPor .. Free Trial 
��ei���1:'1:Fte�

erg 8:��·lr�f�� Send No %�� �t���:�Pe�f�luOir��stg�:��:: Money 

TAVELLA SALES CO. 
17 W. Broadway, New York City 

Steady Work-Rig Pay 
Dntly! Run this highly 
J)rofttnhle husincss w1th 

m�: mone-y. Opt'fn.re rrnm rour home. office, or soare 
room-spare or run time. No experience, Full in· 
structlons furnlshed. Write for Money·Making de· tails today! 
P R U ITT CO., 1 2 1 2  Pru itt Bldg., Chi cago. Ill. 

30 A ccept No Substitutes ! Al"•ays lusist 011 tj1c .4d<•crliscd Brand I 



Editor's Workbench Chips 
[Continued from page 29] 

-Mounted on spring-set runners to insure eal')' ridinc over 
rough ice and f!OWered by an old motorcycle ena·ine, this air­
sled carries builder Lloyd Xnoepke one mile in 43 seconds. 

I have made several types of snowsleds and find that 
this type gives the most thrills and speed. Springs on 
the runners insure easy riding over rough ice at all 
speeds. I have made a mile in 43 seconds with this 
sled. 

Lloyd R:noepke. 

Traveling a mile in 43 seconds is plenty o£ speed 
and Knoepke certainly must have thought his 
powered sled grew wings as it whizzed over the 
ice at that speed. 

• • • 

Apparently there is a �rowing interest in home­
built · aircraft, for we have been re·ceiving more 
letters asking where parts, kits, and plans for 
building airplanes can be secured. We hope that 
all air minded readers read the article-"Are 
Home-Built Planes Sate?"-which appeared in 
the December issue of MM and that they will send 
in their ideas on the subject as well as photos of 
their home-built planes. 

• • • 

Another MM reader who wants to correspond 
with fellow hobbyists is Russell Coffin, of 14 
Georgia Road, Thornton Heath, Surrey, England, 
whose letter reads: 

Dear Et!itor: 
As a reader of MM for some time I am wondering 

If you could put me in touch with American boys of 
my own age (16) who would like to correspond about 
hobb ies. 

I am interested in model railways, traffic control, 
and firearms. I will answer letters from any boys who 
are interested in these s ubjects. 

Russell Coffi n. 

We are sure that many American hobbyists will 
want to contact this enthusiastic young English­
man. 

I M P R OVES Y O U R  APPEARANCE 100% 
3fave lkal keallhlj TAN 
• • •  that Men and Women Admire ! IT'S the first impression that counts! Get that healthy, vital 

appearance that opens the door to success! Many a maD 
has lost his big chance because his appearance didn't �cclick.,. 
Social a1 well as business success depends on your looks .. .. .  
and the pale, pasty·looki�e chap won't get to first base. 
Now a daily ''sun bath" In the privacy of your own home, will keep you looking like a Million Oollar-nd feeling as physioally 11t as you 

look! 
LOOK SUCCESSFUL-BE SUCCESSFUL! • A aood, healthy coat of tan has a surprising efteet on your ap­

pearance. Salesmen find thelr sales actually i ncrease after they have 
acquired a real bronze ttJn! And you will  become more popular, for 
women, too h. admire that health� outdoor look t 

IMP!iOVES H EALTH AS WELL AS APPEARANCE! • Frequent uposuro to tho ultra·violet rays of the sun tones up tho 
entire system, stimulates the body Into energy and vitality, i ncreases 
gland activity, builds up resistance to ooids • • • and aids In clearing 
up many tt'\�1ES8AS POWERFUL AS SUMMER SUN! B You know what a glorious tan your skin would acquire I f  you could 
spend an hour every nooa sun� bathino� The H ealth Ray Sun lamp 
has been tested by the well known Electrical Testlna laboratories of 
New York. Their report Indicates that this Inexpensive Sun Lamp 
alves the same amount of beneficial ultra-violet rays In 15 mi nutes in 
your home that you would get in one hour's exposure to the mid-ju'Nmf X"P 1E N S I V E H E A l T H I N S U R A N C E 
F O R  E V E R Y M E M B E R  O F  Y O U R  F A M I L Y 

• Build up resist• 
ance and vitality. 
Insure y o ur s e l f  

against illness the 
, u n s h i n e  way l 

EED! MAKE THIS 

' You "' 
You11 SUN ant 
4T ON c r:LAIIfp 
Simply • • • • �he cou�� Slll With wr 7 d • se ir balither .::;· $�hen ance 0 -9S the lalllp r rerura 

Your doll and 8er ar back, 

HEALTH RAY MFG. CO., INC. 
161 Elm Street, Deep River, Co nn. 

(Check below for free l iterature or Sun Lamp) 
I 8 �:��� fi�l;ltl�ey-��6 L0fm 

FR�E o;���� f��Close $1.  In 7 days I I 
I ,.,.ill elthN' pay $e.9!f or 1·etwn the l_amp and l'CCeive my I 
I dolla1· back. I I I : Kame - - -----piease-\\Trte-�\ii·::-;;:ir;;::-oi:")lisS·---------- - - : 
I Address - --------- - - -- - - ----- - ---------------------- - I 
� - - - - - - - - - - - - - - - - - - - - - - - - - � - - - - �  Copyright 1937 Health Ray Mfg. Co., Inc., Deep RI\"Cl", Cohn. 

When A nszt•eriug Adt'erti.seme1zts Please Mcnticn�. Jamw·r)' llfodcrn Alechan i."f' 31 



f/f/114 
e We use diamond-tested Swed­
ish steel electrically treated to 
glass-cutting hardness. Shaving 
edges are the keenest ever pro­
duced-so marvelously finished 
that they are actually invisible. 

WE MAKE BETTER BLADES! 
The accompanying pictures tell 
only a part of the story. You 
would be amazed if you could 
see how Gillette maintains the 
highest precision standards 
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known today. 

Gillette 

• Amazing electro-magnetic tester 
"sees" through steel-a relentless 
check to assure blade perfection! 

Everyone who likes to draw should have this valuable book. Contains money­
making tips, drawing instructions, ways of getting ideas, and list of cartoon 
buyers. Sent free. You also will be given the opportunity to win $25.00 or 
one of 25 other cash prizes with a simple cartoon. Entry blank included with 

book. Big money in cartooning. We show you how to draw cartoons 
by the new Marionette Method. All particulars free. Send no money. 

Just send name on penny postcard. Hurry • .Qur supply "Of free books 
limited. 

CARTOONISTS' EXC HANGE Dept. 351 Pleasant Hill, Ohio 

Accept No Substitutes ! Alway s Insist on the Advertised Brandl 



An attractive, appreciated gift for 
every craftsman who works at home, 
shop, school or profession. Grinds, 
drills, carves, polishes, etc., on all 
materials. Takes 10 seconds to do 10 
minutes hand work. Absoluteh• safe 
-thousands in use. 'Velghs G oz., bandies easily as a pencil. Powerful 
-about 25.000 r.p.m • •  
AC or DC current. 
Chuck handles a 
large variety of 
tools, 

NEW MODEL 2 MOTO TOOL 
Faster-More Powerful 

Designed for heavier shop work, this rugged 
machine ie recommended where precislon 
and accuraCY are demanded. It has many 
refinements-unit finger grip--chuck lock 
-snap swltch-air cleaner-better cool­
ing-convenient hanger, etc. '\'elghs 13 
oz., develops about 27,000 r.p.w. 
Price $16.50, postpaid. 

UNIVERSAL SHAPINO TABLE 

m 
DREMEL MFG. CO. 1025 CT 

Ask your dealer for a 
demonstration or or­
der by mail on 1 0 ·  
day money-baclo trial. 
Send for FREE book­let. 

Racine, Wisconsin 

FROM WI ND POWER 
For Lights, Power, Ra.dlo. from Auto Generators. 
New Copyright Book with over 100 Facts about \Vind 
Chargers. 'Vind·Propellers-Generators-Plant:;­
Batterles. Answers all questions you should know. 
Including plans for 6 or 32 V. Plant. Send 25c for 
pions, facts and catalog. AGENTS WANTED. 

CURRIER MFG. CO. 407 Terminal, M inneapoli• M inn. 
� 

WANTED - MEN 
to cast Christmas Goods, 5 and lOc Novelties, Toy Autos, 
Ashtrays, etc. Can be done in any spare room, basement 
or garage and no experience necessary. A rare oppor­
tunity to devote spare or full time to profitable work. Write Dept. 2. 

METAL CAST PRODUCTS CO. 
1696 Boston Road New York City 

MAKE MONEY I N  YOUR WORKSHOP 
Build furniture, auto trailers, canoes, iceboats, cruisers, sail boats 

and electric refrigerators described i n  
F R E E  B L U E P R I N T  BOOKLET 

MODERN MECHANIX PUBL. CO., Fawcett Bldg., Greenwich, Conn. 

Many Finish in 2 Years 
Y ott can complete this simplified High School 
Course as rapidly as your time 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. ·HighSchooleducation is very important · 
for advancement in _business and industry and socially. 

College Entrance 
During the past 14 years, our High School �raduates 
have been admitted. to 531 difierent Uruversities, 
Colleges, Junior Colleges and N!'rm�l Schools-SO% 
of them w1thout entrance exammation. · 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 Graduatet-Prepare yourself for proln.o-, 
tioninBusinessandlndus--

20 Other Courses 
Over 160 noted Educators En� 
gineers. and Bus in 
helped prepare 
etruction mate 
used by many 
and colleges. 
Province of M 
WG offer you . 
at home for the ' es � paying 
lines of IndustrY and Business. 
as listed in tha coupon. 

try-for the Professions, 
College Entrance and so­
cial success. No 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 monthly terms. Get . 
ahead in life. Start you11 
trairliilg NOW! 

Mait coupon for in{ Ormation about line that interests you_ 

American School, Dr�xel at 58th, Chicago 
ii�;:i;;;-Sch-;;� "D";pi:"H. i2s7" or;;J;i ';i"5Bih:: chic;;;-
Tell me how to train for success in _line checked, No 
obligation. _ OHigh School Course 
O Accountlng &Auditing O Dlesel En�lneering 
tJ.Architectur.e & H�lding ODrafting &-Design 
O Automot,iveEngin'ring, O Liberal Arts · _ · 

.. O Business Management O PriVate Secretary · 
Q Com•_ercialAeronautic� _D Hi'_erAc't"g:{C.P.A.) 
O Electrical En�ineering -:: .  OHh!hway Engin'r•g· 
O Ele<;:trical Refrigera-,:'n O MechanicaiEng'r'g 0 Air Conditioning o

·
Radio &. Television 0 Civii·.Eng,ineering; _. · 0 Salesrn:ansh'ip -. -

'O_Comple_te Law 0 Steam, En�ineerJng 

Name-. ---;-�---.- - -------.;..�---'·�· _...; ___ - --- - - -
-

� ---�.---

Address _ _  � __ � :_� _ _ _ _ _ _  -__:.. _ _  � - --- _ _  �:__ _ _  : _ _ _  - - - _ ;. _  

When Answe1·ing Advertisements Please MentJ"o-, J�m!Ary Modem Meclrank 3j 
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B u t t e r ,  an d J am 
f a r  1 3 , D D D , D D D  P e o p l e  

ARE you one of these 13,000,000 people? Does n the income which supports you come from 
making or selling automobiles, radios, electric 
refrigerators, or movie films? H so, you are one 
of them. You are one if chat income comes from 
the rayon or aluminum industry, or any of che 
ocher industries which have grown up in a 
single generation. 

Automobiles, radios, gasoline, aluminum-these 
and many ocher produces exist today because 
industry sought new products and better ways 
of building old ones. And after unearthing these 
new products, industry developed them, found. 

ways to build them better, means to sell them 
at lower prices. 

Today, these industries not only employ millions 
but- through demands for steel, coal, cottOl'i, 
transportation - they . help support millions 
more. 

Some of the greatest advances in this work 
ha,·e been made through che use of electricity. 
Through it new produces have been developed, 
and the efficiency of all ind,.scries has been 
increased. In most of chese modern electrical 
developments , General Electric research and 
engineering have pioneered. 

G·E research has saved the public from te11 to one hundred dollars 
/or every dollar it bas eamed for General Electric 

GENERAL fjJ ELECTRIC 
L I S l E N  T O  T H E  G - E  H O U R  O F  C H A R M. M O N D AY S .  9 : 3 0 P. M • •  E. S. T . •  N B C  R E D  N E T W O R K  

A ccept No Substitutes! Alwass Insist 011 tile Adwrtised Bra11d! 
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DOES it astonish you to be told that at this very 
moment, as you read these words, you are 

totally blind for a considerable part of the time it takes 
you to scan this sentence? 

Science has proved that the human eye can see 
nothing while it is in motion. You read this line of 
type in four or five jumps, pausing at stopping-points 
to absorb a word or two, then passing on. As the eye 
moves from one fixation point to another you are 
quite blind, although you do not realize it because of 
the phenomenon of 
persistence of vision 
-the fortunate pro­
vision of n a t u r e 
which m a k e s the 
movies possible. 

For that matter, 
man is the only ani­
mal with an eye 
capable of reading 
or other close work. 
And there is only 
one tiny spot in the 

When the examiner looks in· 
side the human eye with an 
ophthalmoscope, this is what 
he sees if the eye is nor� 
mal. The branch·like mem· 
hers are blood vessels of 
the retina. The nerve fibers 
from the retina converge 
upon the optic disc ( the 
circular, rimmed area) and 
pass through back of eye 
into skull as the optic nerve. 

eye, called the macula, which can see 
things sharply. When you look at an 
object which you must see distinctly, 
you focus its light rays upon the 
macula. You can demonstrate this 
for yourself by focusing your vision 
on a word in the center of this line. 
It is clear and sharp. But the 
words on either side fade out to 
an indistinguishable gray blur. 
The eye is such a complex pre­
cision instrument that in the 
entire human race t h e r e is 
probably no such thing as a 
physiologically p e r f  e c t eye. 
Most eye defects are errors of 
refraction-s o m e element of 
the eye is imperfectly shaped 
so that the organ cannot re­
fract, or bend, the rays of light 

By means of the ophthalmoscope, which 
illuminates the eye by a beam of light, doc­
tors are able to study the interior of the 
living eye (above) . The condition of the retina 
of the eye is an index to many types>:of disease. 

to focus them exactly on the 
retina. Years ago the old-time 
"eye doctor" used to prescribe 
spectacles in hit or miss fashion 
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by allowing his patient to try on various 
lenses from his sample case. When the cus­
tomer found a lens which seemed to help him 
see better, the transaction was completed 
without any further tests. This "trial and 
error" method is part of the ancient history 
of the science of refraction. Today the re­
fractionist uses delicate measuring devices 
which are among the most sensitive precision 
instruments known to any branch of science. 

One such instrument, called Green's Re­
fractor, is a complete optical miracle in itself. 
It is a complex instrument of dials, lenses and 
knobs which almost completely obscures the 
patient's face as he peers through it. To tl-te 
uninitiated it looks like a monstrous I�le­
chanical mask suggestive of a Rube Gold­
berg invention. But this single mechanism 
is capable of making every examination re­
quired in refractive procedures. 

To understand this major miracle, some 
comprehension of the most common refrac­
tive errors of the eye is necessary. Your own 
eye is practically certain to be near-sighted, 
far-sighted, or astigmatic, although very pos­
sibly to such a slight degree that no optical 
correction is necessary. Near-sightedness is 
generally the result of an eyeball which is too 
long; the lens focuses light rays in front of 
the retina instead of upon it. It is corrected 
by concave lenses. In far-sightedness, the 
eyeball is too short and rays are focused be-

hind the retina. The condition is corrected 
by convex lenses. Astigmatism results when 
the cornea-the transparent window at the 
very front of the eye-is curved unequally 
like the bulge of a teaspoon, instead of a 
mathematically c o r r e c t  spherical bulge. 
Compound lenses with unlike curves in dif­
ferent meridians compensate for this anomaly. 

Sounds p r e t t y complicated, doesn't it? 
Especially when you consider that two or 
more refractive deviations are usually found 
in the same eye. If you operate a camera, 
you know how critical a matter it is to focus 
your subject sharply. The slightest miscal­
culation gives a fuzzy negative. It's the same 
with the eye, except that spectacle lenses 
must be figured with infinitely greater pre­
cision. Many of the lenses used in refractive 
instruments are ground to an accuracy of a 
fraction of a wavelength of light-and if men 
were as w i d e as a wavelength of light, 
3,000,000 of them could stand side by side on 
the edge of a foot rule. 

Astigmatism produces m o r e discomfort 
than any other refractive shortcomings of the 
eye. If you are astigmatic, you are unable 
to see horizontal and vertical lines with equal 
sharpness at the same time. If the vertical 
mesh of a screen door is distinct, the horizon­
tal lines are hazy. It used to be thought that 

An impottant aid in the diagnosis of brain 
tumor, kidney disease, anemia and \'a.rious blood diseases, this instrument, the binocu· 
lar ophthalmos;:ope, shows the eye backg-round 
in stereoscopic depth, magnified 16 times. 





the cause of astigmatism 
was a displacement or tilt 
of the crystalline lens of 
the eye. Now it is known 
that the general cause of 
astigmatism is a malform­
ation of the cornea. 

To measure the cornea 
curvature, the refractionist 
uses an instrument called 
the keratometerorophthal­
mometer. It consists es;. 
sentially of a target which 
is imaged on the cornea, 
a n d  a telescope through 
which the examiner ob­
serves t h e  image. The 
patient looks through an 
aperture in the center of 
the target and fixes his 
vision on an image of his 
own eye. Light is pro­
jected from the target to 
the patient's cornea; from 
there the light rays pass 
through a series of lenses to 
f o r m a magnified image 
which t h e  e x a m i n e r 
measures. Readings on the 
dials of the ophthalmome­
ter give the proper figures 
for the corrective 1 e n s 
needed by the patient. 

A s t i g m a t i s m  is also 
measured subjectively by 
having the patient look at 
charts until a corrective 
lens is found which makes 
both the horizontal a n d 
vertical lines on the test 
card appear equally sharp. 

A trial frame, which is a 
spectacle frame in which 
test lenses can be placed 
anci removed quickly, is 
also used in testing astig­
matism, as well as near­
s i g h t e d n e s s and far­
sightedness. In G r e e n ' s  
R e f r a ctor, m e n t i o n e d  
above, trial lenses are not 
used. The operator ob­
tains lens powers of dif­
£ e r e  n t combinations by 
manipulating t h e proper 
dials of the instrument, and 
when he is through he 
simply reads the correct 
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Like a camera the eye has its { a )  lens; 
( b )  film, the retina; (c)  diaphragm; 

and ( d )  shuuer, the eyelid. The eye 
focuses by changing its lens shape. 

When the eyeball is too short, or the front of 
the eye ( the cornea) is not sufficiently curved, 
rays of ligh� come to a focus behind the retina. 

To correct this condition. a convex spectacle 
lens is wom before the farsighted eye to bring 
the light rays to a sharp focus on the retina. 

If the eyeball is too long, or if the cornea is 
:oo strongly curved, images of distant objects 
are brought to focus in front of the retina. 

Near-sightedness is corrected by a con· 
cave lens, which bends the light rays 
and brings them to a focus on the retina. 

Astigmatism, thP. inability of the eye to 
see both horizontal and \·ertical lines 
with equal sharpness at the same tilne, is 
corrected by a cylindrical or toric lens. 

prescription from the en­
graved figures which ap­
pear in windows alongside 
the dials. 

If an additional check on 
lens power is desired, the 
examiner may usher you to 
a seat alongside his Ferree­
R a n d  Projector. T h i s  
instrument, which is some­
thing 1 i k e a specialized 
magic lantern, projects the 
symbols of a test chart on 
a screen. If you have ever 
stood in a thick forest at 
nightfall you know· h o w  
darkness creeps up until 
you are finally unable to 
see anything at all. The 
point where you are just 
able to distinguish detail, 
before d a r k n e s s blots 
everything out, is y o u r 
threshold of vision. The 
eye is most sensitive to 
changes when working at 
this threshold. 

Taking advantage of this 
principle, the operator of 
the projector dims the ma­
chine until you can just 
distinguish the test char­
acters on the screen. Then, 
with his test lenses, he will 
strengthen or weaken your 
spectacle prescription very 
slightly. This tiny change 
in lens power will either 
improve your visual acuity 
considerably, or blur out 
detail entirely, thus enab­
ling him to c h o o s e the 
proper lens for your eyes 
with extreme accuracy. 

An instrument which the 
refractionist may use in­
stead of the usual test cards 
hanging on a wall is the 
Clason Acuity Meter. This 
projects the familiar test 
symbols on a screen, vary­
ing their size rather than 
the strength of illumina­
tion. A sliding lever en­
ables the o p e r a t o r to 
enlarge the symbols on the 
screen from invisibility to 
any d e s i r e d size. The 
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instead of black; what he sees is the 
retina or background of the eye with 
its network of nerves and blood ves­
sels. The eye background is tech­
nically called the fundus and it looks 
like an orange disc, with red blood 
vessels. (See illustration, page 35) 

· The retina is perhaps the most 
marvelous sense organ of t h e 
body. It is the light-sensitive 
curtain at the back of the eye 
which transmits images formed 
upon it to the brain via the optic 
nerve. Thinner than a sheet 
of onionskin, microphotograph& 
reveal that the retina consists 
of ten layers The deepest 
layer is made up of rods and 
cones (so named from their 
appearance) which in some 
mysterious way seem re­
sponsible for the chemistry 
of vision. In each eye there 
are some 130,000,000 rods 

and cones--one f o r 
each man, w o m a n  

patient cannot memorize 
the symbols and give mis­
leading answers, as some­
times happens when charts 

How widely-not how far-can you see? 
The Ferree·Rand Perimeter (above) charts 
your field of vision. One eye is tested 
at a time, a mask covering the other. While 
the patient fixes her vision on a fixation 
point, the operator moves a test card along 
the semi-circular frame until it becomes 
visible to the patient, the point of visir 
bility marking one limit of the visual 
held. The slit-lamp, or biomicroscope 
(below ) ,  enables a sprgeon to determine just how deeply a foreign object, like 
a cinder, lies in the structure of the eye. 

and c h i 1 d in t h e 
United States. 

Actually the retina 
is a n extension o f 
brain tissue. It is, in 
fact, the only spot in 

[Continued on 1 
page 118] 

are used, for the examiner 
begins with symbols too small to be distin­
guished, and stops enlarging them at the exact 
point where the patient can read them. 

The invention of the ophthalmoscope by 
Helmholtz in 1851 really marked the begin­
ning of the science of physiological optics. 
Students had a1ways wanted to see into the 
interior of the living eye, but this was gen­
erally believed to be impossible as it was 
thought that all light shining into the eye 
was completely absorbed. The ophthalmo­
scope of Helmholtz proved that when a 
beam of light is projected into the eye, the 
deeper parts can be made visible if the ex­
aminer looks along the line of the beam. 

Essentially, the ophthalmoscope is a 
hand instrument which generates light 
from a bulb in the handle and projects 
it from a mirror into the eye, the ex­
aminer peering through a pinhole 
behind the center of the mirror. To 
him the pupil t h e n appears red 
J a n u a r y ,  1 9 3 8  



Auto-Home Developed 

The roof of this streamlined auto (top) features a cleverly 
concealed magazine bed that furnishes the ubedroom" 
created when the roof is raised, as shown in lower photograph. 

A STREAMLINED auto sedan that con­
verts into a two-story dwelling with all 

the comforts of home has been developed by 
Arthur S. Thompson, a watchmaker in 
Ontario, California. The car is of standard 
width and has a wheel base of 138 inches, 
but the body design features a special roof 
that becomes a comfortable two-person bed­
room when raised. A magazine-type bed is 
cleverly concealed in the roof when it is 
lowered for traveling. 

The four upholstered chairs in the lower 
s�ction of the novel auto can also be con­
verted into a bed for two persons, thus pro­
viding the car with sleeping facilities for four. 
Fresh air is assured by a special ventilation 
system. The rear of the auto boasts a re­
frigerator, a sink with running water and 
space for supplies. 

New Synthetic Ice Invented 

A PATENT covering the manufacture of 
synthetic ice for use in skating rink,, has 

been granted by the U. S. Patent Office to two 
Czechoslovakian inventors, E. Murmann and 
C. Prell. The "ice" features the use of nap­
thalene-main constituent of mothballs-and 
certain chemicals obtained from coal tar. 
40 

Literally a product of the chemist's test 
tube, the synthetic ice has the following ad­
vantages: 

No water to freeze or melt. No elaborate 
refrigerator machinery with intricate coils or 
pipes is needed. Warm spells may come and 
go, but they will not melt the artificial ice, it 
is claimed by the inventors. 

The chemical ingredients for making the 
ice are melted together with hard synthetic 
waxes, forming a fused mixture which may 
be poured in any desired thickness on the 
area which is to be converted into a skating 
rink. As the mass cools and hardens, the tar 
chemicals separate out as microscopically 
small crystals. These crystals keep the rink 
from cracking and forming £issues that would 
trip skaters. After the artificial ice has set. 
the surface is smoothed by scraping and iron­
ing with hot irons. 

Mt. Palo mar Observatory 
Nears Completion 

THE world's largest astronomical observa­
tory is rapidly nearing completion atop 

Mt. Palomar in California. The steel beams 
constituting the framework of the 140-foot 
observatory dome, each of which weighs 10 
tons, have been rigged into place by huge 
den·icks and the dome will soon be covered 
with metal sheeting. 

When completed, the observatory will 
feature a 200-inch telescope, the largest ever 
made. Mt. Palomar was chosen as the site 
for the giant telescope because of the superior 
visibility and freedom from fogs it provides. 
Standing 1 3 8  feet high and 140 feet wide, this astronomical 
observatory atop Mt. Palomar, Calif., nears completion. 



Dutch Test Double-Decke 

CITY planners in Rotterdam, Holland, have 
achieved a workable solution for the 

problem of facilitating and protecting pedes­
trian traffic through the construction of 
double-decker streets. Developed as an ex­
periment, the three miles of test streets have 
proved so practical and popular that city 
authorities are planning to construct more 
of them in the future. 

The double-decker streets are two stories 
above ground level, being supported by at­
tachment to apartment houses along the 
right-of-way. Bicycles, baby carriages and 
hand-pushed delivery carts are the only ve­
hicles permitted to use the new streets, thus 
providing a safe "highway" for pedestrians 
and children. Pedestrians and vehicles are 
raised to the street level in small elevators. 

Cellophane Used For Sail 

Lola Barry, of Flushing, N. Y., displays scale model yacht 
she consttucted. Craft ia fitted with sails made of Cellophane. 

ENTERED in a model yacht regatta staged 
in New York City recently, a boat con­

structed by Lola Barry, of Flushing, N. Y., 
featw-ed sails made of Cellophane. The 
transparent material is said to be well adapted 
for model yacht use, providing sails that 
are lighter and stronger than those made 
from cloth or other fabrics. 

Double·decker streets like this one are being tested in Rotter· 
dam, Holland. Two stories above ground level, the novel 
streets are supported by attachment to nearby buildings. 

Models Show Cell Structure 

A RTIFICIAL models of living cell mem­
branes are now being used by scientists 

to detect the facts of cell structure. The 
models are prepared by spreading simulta­
neously proteins in the form of egg albumin 
and fatty acids on water surfaces. The 
resultant film is then tested for strength, 
inhomogenities in the surface being detected 
and studied with an ultramicroscope. 

Lights Reveal Motor Trouble 

THE instrument panel of a motorcycle pro­
duced by a well-known manufacturer 

features red and green signal lights that serve 
to inform the driver whether or not the gen­
erator and the oil system are functioning 
properly. When the ig­
nition switch is turned 
on the red light flashes 
to indicate improper oil 
pressure, remaining lit 
until pressure is normal. 
The green light remains 
lit until the generator 
charges properly. The 
lights, which are built-in 
as part of the classy in­
strument panel, flash 
brightly enough to at­
tract the driver's atten­
tion even in daylight. 
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On the shore of Great Bear Lake neat 
the Arctic Circle, a load of pitchblende 
( r�.ght) , the ore that contains radium. 

awaits shipment by plane and train to 
the refinery at Port Hope, Ontario, 
more than J,OOO miles away, where the 
mineral is chemically extracted from 
the ore in batteries of retorts (above) . 
It requires 20 tons of chemicals and 
6 �/2 tons of pitchblende to yield one 
gram of radium valued at $30,000! 

WHEN prospector Gilbert LaBine flew 
over Great Bear L a  k e in northern 

Canada and saw strange dark seams in the 
rocky shore just below the Arctic Circle, he 
little realized that six years later he would 
produce the first ounce of North American 
mined radium, that his aerial view of rocky 
Great Bear Lake coast meant the breaking 
of the Belgian Congo radium monopoly with 
a resultant cutting of price from $2,000,000 
an ounce to $840,000. 

Today on the shores of remote Great Bear 
Lake there are many mining camps, some 
already in production, others in initial stages, 
and farther afield prospectors are still staking 
claims. A rush followed LaBine's discovery 
in 1930. He went in by plane and dog team 
42 

RADIUM 

Since 19 31 the mining 
camp at Great Bear 
Lake has srown from 
the few b u i l d in g s  
shown above t o  a sub· 
stantial c o m m u n i ty 
with a bank, stores. etc. 
The piled-up drums 
contain fuel for pros· 
pectors' planes, main 

during the spring to explore the dark seams 
he had seen from the air. He battled the last 
of the Arctic blizzards, crossed treacherous 
spring ice on the 12,000 square mile lake, and 
made for the bay where he had seen the 
peculiar rock markings. There he found 
pitchblende, the ore which contains radium 
and its associated minerals, as well as silver, 
copper and some gold. But other metals were 
forgotten in the possibilities of radium, the 
little known mineral which sells by the gram, 
28 grams making an ounce, the mineral which 
has been found to be one of the most likely 
cures for cancer, one of the scarcest and most 
valuable minerals on earth. 

The assays proved the pitchblende was rich 
in radiul'I}, and extremely rich in silver. 

M o d e r n  M e c h a nix 
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Fram The. Arctic 
by James Montagnes 

LaBine, his brother, and several other pros­
pectors staked five miles of Great Bear Lake 
shore. Their vein ran nearly all the way. 
And though they were a thousand miles from 
the nearest railway, though water transpor­
tation did not exist, though only planes or 
dog teams could get in, LaBine and his 
brother financed their find, started a rush. 

They shipped out bags of the black ore, 
dangerous to handle because of the radium 
J a n u a r y ,  1 9 3 8  

Stirring acids into 
pitchblende. to start 
radium extracting 

process ( a b o v e ) . 
N o t e the rubber 
gloves worn by thf.> 
laboratory worker 
to a v o i d burns. 

Left-Chemical extraction of the first ounce of 
radium from Great Bear Lake ore is eagerly 
watched by Gilbert LaBiae (extreme left ) ,  dis· 
coverer of the mines, and a group of friends. 
Above-'fCooking'' pitchblende with chemicals 
to extract radium used in cancer treatments. 

content. By plane, by tractor and by scow, 
they hauled mining machinery from the 
nearest railway-more than one thousand 
miles away. At Port Hope, Ontario, they 
established a refinery and procured the best 
man available to extract the radium from the 
ore, Marcel Pochon, who had done work for 
the Canadian government's research labora­
tories. And while they tunneled on Great 

[Continued on page 120] 
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Device Reproduces Weather Within Metal Cabinet 

Designed for testing various materials, this "weatherometer'• 
device can duplicate any weather condition such as rain, fog, 
desert heat, etc., by the mere turning of control knobs. 

Build Biggest Aero Propeller 

DESIGNED for use on engines of 1,700 
horsepower, which are said to be in 

process of construction at this time, a huge 
three-bladed propeller built by the De Hav­
iland Aircraft Co., of England, measures 14 
feet, 6 inches in diameter. The propeller 
features controllable pitch and is claimed to 
be the largest of its type ever constructed, 
a chain hoist being needed to lift it. 

The world's largest propeller dwarfs another of average size. 
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17 NOWN as a "weatherometer," a newly 
� invented device enables the operator to 

create any weather condition within the con­
fines of a steel cabinet by merely turning a 
few knobs and switches. Electrically con­
trolled, the weatherometer can quickly 
create a miniature San Francisco fog, a 
Kansas rainstorm, or the blistering heat of 
the Mojave desert for testing electrical insu­
lation, durability of paint, etc. 

The unusual device is mounted on a four­
legged stand on the bottom part of which is 
mounted the control panel with its knobs, 
switches, and test meters. The upper part 
of the stand features the test cylinder cham­
ber and a door that permits materials to be 
placed in the cylinder. A glass window in 
the door is used for observation. 

Exhibit New X-ray Machines 

This young lady is receJVtng shoulder treatment from a 
powerful 400,000·volt X-ray therapy machine whicb was ex· 
hibited at the Chicago National Convention of Radiologists. 

THE latest types of X-ray machines were 
placed on exhibition at the National Con­

vention of Roentologists and Radiologists 
held in Chicago recently. Due to its massive 
size, a 400,000-volt X-ray therapy machine 
received the most attention from visitors. 

M o d e rn M e chanix 
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THE possibility of using highly efficient 
model airplanes as anti-aircraft targets 

is said to be under serious consideration 
by U. S. Army tacticians. Powered by 

. compact one-fifth horsepower gasoline 
engines, the model airplanes easily attain 
an altitude of 4,000 feet, at which l:_leight 
they would present the same relative 
target as a real bomber at 20,000 feet. 

The model planes to be used, if the plan 
is adopted by the Army, would be replicas 
of standard military ah·craft and the pos­
sibility of controlling the modelS by radio 
is being considered. Photo shows a typical 
model plane gasoline engine. 

Jan uary_,  1 9 3 8  
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Legless Youth Crossing U. S. In Motorized Trailer 

Operatina the engine by remote c:ontrol from hit apecial seat, 
Freddie Carson, a legless newsboy, is traveling from California 
to Florida in this motorized trailer at a speed of 30 m.p.h. 

Model Exhibit Thrills Scouts 

A NOVEL motorized trailer is 
being used by Freddie Car­

son, a legless newsboy of Santa 
Ana, Calif., to make a transconti­
nental trip to Florida. Although 
it is only seven feet long and four 
feet wide, the trailer boasts an 
electric radio, running water, a 
bed, and other conventional 
equipment found on large trailers. 

Equipped with a one-horse­
power engine, operated by remote 
control from the youthful driver's 
special chair, the trailer is · said 

to attain a speed of 30 m.p.h. and run 120 
miles on a gallon of gasoline. Carson expects 
to sell stories of his trip en -route. 

GIBRALTER Sea Scouts on a visit to Fancy Diver Uses Net "Poolll London, England, paid a visit to the Ken 
View Model Railway Club located at Finch­
ley, and were much intrigued by the club's 
model train and steamship exhibit. The club 
members, who make the models under the 
direction of Colonel G. Beach, an English 
army officer, range in age from 12 to 18 years. 

The model exhibit, which is said to be one 
of the finest in England, consists of four lines 
of railroad tracks running along the edge of 
a miniature river confi,ned between banks of 
concrete, sand and gravel. The model rail­
road features the latest types of streamlined 
engines and cars, while the "river" boasts 
replicas of well known Thames River boats. 

This model train and boat exhibit, said to be one of  the finest 
in Enf.land, proved to be a great attraction to a ecoup of visit­
ina: G1braher Sea Scouts. The "river" is about 25 feet long. 
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Lack of a practice swimmin1 pool does not deter Roy Franeen, 
Engli'h fancy diver, from keepin1 in training. A sprina:boetd 
and special net enable him to practice stunts in his aarden. 

SET up in the garden of his home at Kenton, 
England, a springboard and specially 

constructed net enable Roy Fransen, well 
known fancy diver, to keep in training for 
contests. The net features a square center 
of soft matting to prevent Fransen's arms or 
head becoming entangled in the webbing. 
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Scale Model Demonstrates New Type Fluoroscope 

A ONE-SIXTH scale model of a new type 
. biplane fluoroscope designed to elimi­

nate bulky X-ray equipment was demon­
strated at the International Congress of 
Radiologists in Chicago recently. The appa­
ratus was designed and built by Dr. Edward 
Chamberlain and 0. C. Hollstein, of Temple 
University Hospital, Philadelphia, Pa. 

A full-size fluoroscope, built to the new 
design, will be entirely shock-proof and will 
feature X-ray tubes set at a greater distance 
from the screen to provide a sharper image. 
With the new device, it will not only be pos­
sible to quickly find the position of a foreign 
body in the lungs, but to also show how 
deeply it is lodged. Six years were spent in 
developing the new biplane fluoroscope. 

Machine Sells Train Tickets 

PlATTFORMS ­
BllJEHER 

- Installed in a Swedish railway terminal, this machine not 
only inues train tickets and change upon inst:rtion of 
coins in slots, but also snaps a photo of persons passing slugs. 

A NEW device installed at the Stockholm 
(Sweden) Central Station issues train 

tickets upon insertion of coins within desig­
nated slots, providing exact change if too 
much money is inserted. An unusual feature 
of the machine is a built-in camera which 
automatically snaps a photo of any person 
who places a false coin in the slots, helping 
police to make a later arrest. 
J a n u a r y ,  1 9 3 8  

0 .  C .  Hollstein� research engineer, adjusts the screen o f  a 
model tluoroscope exhibited at a radiologists' convention in 
Chicago. The model's floor is cut away to show x·ray tube. 

Home-Built Plane Sets Mark 

PILOTING a home-built plane of his own 
design, S. J. Wittman, of Oshkosh, Wis., 

set a new !record for light racing planes by 
speeding at 238.225 m.p.h. over a measured 
course. The tiny plane is powered by an in­
verted Curtiss D-12 engine of 420 horsepower. 

Wittman has made quite some money by 
entering his home-built plane in races held 
throughout the U. S. At the National Air 
Races in Cleveland, Ohio, he won $2,500 by 
placing second in the Greve Trophy Race and 
another $1,000 by placing fifth in the Thomp­
son Trophy Race. In the Thompson event. 
Wittman was leading the field for ten laps, 
but was forced to slow up when his engine 
developed motor trouble. The speedy home­
built plane is a stubby mid-wing type with 
a single-seat cockpit. 

S. J.  Wittman waYes a greeti'ng from the cockpit of his homl"· 
built racing plane with which he set a new light plane record. 
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Top-A C o a s t  
Guard vessel with 
a disabled ship in 
tow. Sometimes 
it is necessary for 
these cutters to 
tow a disabled 
craft hundreds of 
miles to a friendly 
port. Left-The 
white hull of a 
Coast Guard cut� 

.ter is a pleasant 
sight to many a 
d i s a b l e d  boat. 

One 
of the most 

important duties 
of the Coast Guard -is 

to keep ships warned of the 
. location of icebergs. When the 

Titanic went down after striking one 
of these bergs, the Coast Guard went to 

work to prevent a recurrence of that tragedy. Their 
record is 100 per cent perfect-no ship or life lost since. 

Neither wind nor sea pre­
vents the Coast Guard from 
proceeding to the rescue 
when an SOS is received. 

by 

Clifford Peters 
"AL W A Y3 Ready" is the motto of the 

- United States Coast Guard. During 
every m inute of the day, every day of the 
year, thousands of men and millions of dol­
lars worth of equipment are ready to answer 
calls of distress from any ship at sea. No 
call goes unanswered. Ships or planes are 
under way within a few minutes after a call 
for help is heard or seen. 

During each of the past sixteen years, 
nearly 4,000 lives have been saved by the 
Coast Guard, and more than 8,000 calls for 
assistance have been answered. The value of 
vessels assisted each year exceeds $40,000,000. 

The Coast Guard was started as a law en -
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forcement agency, but today its principal 
duty is the saving of life and property at sea 
and on the coast. For every dollar spent 
for Coast Guard operations, two dollars are 
returned in the form of property saved. This 
does not include the inestimable value of 
lives saved. 

Organized August 4, 1790, the Coast Guard 
was first called the "Revenue Marine 
Service." It was started at  the request of 
Alexander Hamilton, then Secretary_ of the 
Treasury, for the specific purpose . of elimi­
nating smuggling. Before the Revolutionary 
War, smuggling had been practiced as a 
means of side stepping the payments of un­
popular duties imposed by a more unpopular 
King George. 

Even after the war, these same smugglers 
and many new ones found it profitable to 
continue their activities under the 
new government. After a 
short time, Mr. Hamil-

The Coast Guard Cutter Champlain. This ves· 
sel has pardcipated in many thrilling marine 
rescues. Each Sprin.: when the ice aeason starts, 
the Champlain goes 'off on ice patrol. Before 
the season is over, late in June, usually several 
ships have been towed into port and countless 
persons have been assisted in gaining shore. 

The t'd.dio room on one of the Coast Guard 
cruising cutters. Here a continuous watch is 
maintained on the International d i s t r e s s  
frequency and the Coast Guard calling fre­
quency. Several transmitters and receivers 
.are ready for use twenty-four hours a day. 

J a n u a r y ,  1 9 3 8  
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ton found that the treasury was greatly in 
need of money and that one of its principal 
revenues, duty on imported merchandise, was 
not as great as he thought it should be. 

Because appeals to the consciences of the 
smugglers were found to be useless, he went 
to Congress and requested funds with which 
to build ships. And that these ships would 
have more than a moral effect on the smug­
glers, he planned to mount guns on them, as 
many as fourteen, on each cutter. 

In November of 1791, Hamilton's first 
cutters went into service. Within a short 
time, his opinions proved to be 
correct. Smuggling began 
to disappear and 

m u c h - n e e d e d  cash 
flowed into the treasury .  

Those first few cutters, which cost 
about $1,000 each and were 36 to 40 feet long, 
have grown into thirty-seven large cruising 
cutters, most of which measure more than 
200 feet long, and more than 150 smaller craft. 

Though not generally known, the Coast 
Guard antedates the United States Navy by 
several years. The first Navy ships were 
launched in 1797,, under Secretary of the 
Navy Benjamin Stoddert. In time of war, 
the Coast Guard automatically becomes part 
of the Navy. The United States suffered its 
largest naval loss of the World War with the 
sinking of a Coast Guard vessel off the coast 
of Ireland. The ship and all hands were lost. 

One of the principal services of the Coast 



Guard to the world 
at large is the maintenance of 
th� International Ice Patrol, which was in­
stituted soon after the Titanic was lost. 

Each spring when the ice starts to move 
southward from the Arctic regions, the Ice 
Patrol g o  e s into operation. When the 
southernmost berg is sighted by a patrol ship, 
its position is broadcast. During daylight 
hours, the Coast Guard vessel continually 
searches for bergs, and each night it returns 
to the southernmost one and drifts with it until 
morning. This is repeated daily until the end 
of the ice season, when the bergs have been 

It's not all play 
a b o a r d a Coast 
Guard cutter. Here 
the crew is washin& 
down the deck, a 
not unpleasant task 
on warm dayt, but 
not eo p l e a s a n t  
when the t h e  r ·  
momerer has started 
its trek downward. 
Right-Because the 
Coast Guard may 
he called upon to 
aid in protecting 
our shores, gunnery 
practice is part of 
the daily 
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If a hole is  stove into the 
hull because of a colli· 

sion with another ship, 
immediate c o v e r i n g  of  
that hole mieht mean the 
difference between life and 
death for many persons. 
The photo11raph shows a 
ucolliaion Matn being pre· 

pared for use. With a rope 
at each corner it is lowered 
over the side and adjusted so 
that it coven as much of the 

hole as possible. While this 
mat may not keep a ship 
afloat indefinitely, it could 

slow up a large inruah of 
water long enough to permit 
more permanent repair• to be 
made. B e I o w - When the 
"Champlain" is in warm waten, 
swimming is part of the day's 

routine. �cauie Coast Guards· 
men may be forced overboard 

during reacue operarione. each 
man muse be able to take �are of 
himself in, aa well a1s an, water. 

reduced in size by the warm water until they 
no longer are dangerous. 

Contrary to the belief of many persons, 
there is no way to destroy these monsters of 
nature. Although attempts have been made 
to destroy them by shell fire and by dynamit­
ing, both methods have been unsuccessful. 
The most effective weapon has been found 
to be a knowledge of their exact location. 

[Continued on page 149] 
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Center - A gasoline � driven 
generator supplies power for 
the transmitters. The use of a 
generator effected a consider­
able weight reduction by elimi� 
nating storage batteries. Bot· 
tom-A trap door in roof of car 
affords the announcer an unob­
structed view in all directions. 

TO MEET the growing need for 
broadcasting from outside points, 

the National Broadcasting Company, 
of Chicago, Ill., has outfitted a new car with 
all necessary equipment for this type of work. 
The vehicle is capable of traveling from place 
to ,place at high speeds. 

The equipment for this mobile unit con­
sists of two transmitters, three receivers and 
a gasoline driven generator, all compactly 
mounted in a specially built touring sedan. 
Considerable weight reduction was achieved 
by discarding storage batteries and substitut­
ing the generator for the transmitters' power · 
supply. 

Immediately in back of the front seat is the 
control panel and console, which houses the 
ultra-high frequency receiver and the spe­
cially designed four-stage high gain audio 
amplifier. To the rear, in the space usually 
occupied by the back seat, is a large com­
partment containing a fifty-watt transmitter, 
used for stationary broadcasts. A forty-watt 

Below-The control panel is directly behind the front seat 
of the new NBC mobile transmitter car. The ultra­

high frequency receiver and the speech amplify. 
ing equipment are contained in this cabi­

net. In the space usually occupied 
by the rear seat is the 50-watt 

i n t e r m e d i a t e  frequency 
transmitter and the 40-

watt ultra-high fre­
quency t r a n s ­

mitter. 

ultra-high frequency transmitter is used for 
mobile broadcasts. The mobile unit is so de­
signed that one man can drive and broadcast 
at the same time. 
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Glider Launched From Cradle Atop Speeding Auto 

A special track mounted atop a passenger auto enables Don Stevens to launch 
hia glider without use of tow-lines or catapults. Glider leaves auto when 
sufficient speed. is attained. Idea inspired MM cover reproduced at right. 

their superior lift qualities at 
various speeds. Only a short run 
of the car would be necessary 

A NEW method of launching a primary 
glider has been developed by Don 

Stevens, of Redondo Beach, Calif., in which 
the glider is carried on a specially constructed 
track mounted atop a passenger auto. The 
glider is held to the track until the auto has 
attained sufficient speed to create lift on the 
glider's wing, upon which it is released for 
free flight. The new launching method is 
E'aid to be as practical in operation as the 
usual tow-line and catapult methods. 

Stevens used a simple primary type glider 
to conduct his novel launching experiments, 
but glider pilots believe that secondary or 
soaring sailplanes would fare even better 
when launched by the new method due to 

when launching a highly efficient sailplane. 
On the cover of this issue, a MoDERN 

MECHANIX artist has depicted the launching of 
an imaginary sailplane of highly streamlined 
design by the Stevens method. The hook­
like objects protruding from the sides and 
no}e of the sailplane are the means by which 
the glider would be held to the launching 
cradle atop the speeding auto until the pilot 
decided to release it. Once free of the 
launching cradle, the pilot would retract the 
hooks by a gear mechanism, cutting down 
wind resistance to an absolute minimum. 

The editors would like to hear from glider 
enthusiasts who have tried other novel 
launching methods. 

Converted Bus Serves As Mobile Lunchroom-Home 

By convening this former passenger bus, the new owner es· 
tablished both a business and residence. Lo,.·er section serves 
as a lunch counter while upper is fitted as living quarters. 
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A FORMER Fifth Avenue (N. Y. City) 
bus has been converted into a peram­

bulating lunch room and residence by its 
enterprising owner. Parked along the shore 
of Lake Copake in eastern New York, the 
lower section of the bus serves as a lunch 
room and counter for swimmers and fisher­
men, while the upper section is fitted out as 
living quarters for the proprietor. 

Addresses of manufacturers of products 
mentioned in MODERN MECHANIX can be 
obtained by sending a stamped, self-ad­
dressed envelope to the editors. 

M o d e r n  M e c h an i x  



A 700-Ton Swaying Nul Cracker 
NIC SPRANK OFFERS $5.00 FOR BEST ODDITY 

�hOO·TON WALNUT. CRACKER! A STONE SO PERFECTLY BALANCED 
TI-IAT WI-lEN IT SWAYS IN T�£WIND IT WILL CRACK A WALNUT,CAN BE SE�N I N ARGENTI NA.- I T  
WEIGI-lS' 700 TONS AND ROCKS 
WIT!-! EACH PUFF OF WIND. Ct.8J;;s.r; C'/,;mh.6u(f ff.fq, 

-�:�..:.,......,--·.�"'7-:'-·--· : ·-··· 1:��;�,�-?::- ··· -���iD�;;::�:-:-

ti�o�EWING GUM TU�NS 
PROPELLER! -BECAUSE 
THE PROPELLE.RS OF THE 
GIANT AIRLINERS ARE BAL­
ANCED SO PE.RFECTL� A 
PIF.CE. OF Ct.lE.WI N c. GUM 
PLACED ON T\iE TIP OF ONE 
OF TliE BLADES, BECAUSE OF 
ITS W�\GI-IT, WILL CAUSE I T  TO TURN.­W.PRICIIARO.KANS'ASCtTI{KAN. 

t!)As STATION OLDER TI-IAN GASOLINE/ - I N  
LAMAR.COLORADO. A 
GAS STATION t.lAS El'EEN ERECTED FROM PETRIFIED WOOD, APPROXIMATELY 
175 MILL.ION YEARS OLD. 
T�IS"TIM.I?ER" ISAS FIRE­
PROOF AS STONE ANDT�E 
ROOF ALONE. WEIGHS 90, 
000 POUNDS.-J./."/Jo;J�},Ji: ' ' C. UCiU1o.//r. 

d 
"I\" 

mJAN OWNS TilE UNIVERSE! 
HIE OWNERSWIP OF A SQUARE 
MILE 0� EARTI-l ENTITL�S T\1E 
OWNER TO APPROXIMATELY 1.300 CUBIC M ILE.S OF EARTI-I 300 CUSIC M I LES OF AI R 
AND COUNTLESS MILLIONS 
OF STARS, COt<\ETS, METEORS. 
AND AT TIMES EVEN TI-lE 
SUN AND HIE MOON-AND 
ALL BECAUSE. OF A LAW 
WI·UOI STATES TI-l AT ...!!Tt.JE 

· ::• OWNERSI-IIP OF A TRACT OF 
OF LAND EXTENDS FROM 
TWE CE.NTER OF TI-lE. EART� 
TO THE ZE.NIT\.1." -E.J.Pich/ik, Cket·o, /II. 

Five dollars will be paid for the oddity selected by Nic Sprank as  the best of the month. One dollar will be paid tor all ochers 
uoed on chis pace. Send your oddity to Nic Sprank, Modern Mechanix Publishiac Company, 1501 Broadway, New York, 
N. Y. Source or proof of each oddity muat be eiven. Send all odditiea separarel)·, not with other manuscripu or ler.er&. 
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Electrostatic Device Clears Air Of Smoke, Pollen 

This electrostatic air cleaning machine remove& duat, smoke and pollen from the air by ionizinc pat1iclee and causing 
them to paJO over arounded plates to which they dina. 
Younc lady it shown teating the device with tobacco smoke. 

Microphone Aimed Like Gun 

A "MACIDNE GUN" type of microphone 
that picks up a maximum of sound from 

the object or spot upon which it is focussed 
has been developed by a leading electrical 
equipment manufacturer. The device de­
rives it.; name from the fact that it is mounted 
on a swivel joint atop a tripod and is aimed 
much in the manner of a machine gun. 

The novel microphone received an exact­
ing field test when it was placed on a balcony 
of the Empire State building in New York 
during the American Legion Convention. 

Aimed like a machine eun, this microphone was uw.d to pick 
up band music during American Lea:ion parade ill New York. 
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DESIGNED for home or factory use, a 
compact electrostatic air cleaner device 

was recently placed on exhibition at a con­
vention of iron and steel engineers held in 
Chicago, Ill. The new cleaner is said to 
remove dust, smoke, and pollen from the 
air more efficiently than ever before. 

In operation the electrostatic cleaner forces 
the air through an ionizing screen and the 
solid particles in it, 90% of which would 
pass through the average filter, are elec­
trically charged. The air is then passed over 
grounded plates, causing the dust and pollen 
particles to cling to them. 

Machine Bends Pipe 180°  

Bendina pipe to any anale up co 180 degrees is easily accom­
pliehed with device shown at top. Lower-Pipe beat co shaJM. 

R
EQUIRING very little physical effort, a 

new lever-operated machine quickly 
bends pipe, at any point along its length, to 
any desired angle up to 180 degrees. The 
bender is made in sizes accommodating pipe 
diameters of %, %, % and one inch. Each 
movement of the machine's ratchet me­
chanism bends the pipe a fixed number of 
degrees, a long handle providing leverage. 
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Doll House Features Complete Interior Furnishings 

I f it were not for the builder's hand (right) , one would believe the room to be that of a modern dwelling instead of an 
interior view of  the beautiful doll house shown at left. The house walls can be removed to permit placing of  furniture. 

STANDING 31 inches high with a floor plan 
of 26 x 30 inches, a novel doll house con­

structed by a stenographer and her father as 
a hobby features all the furnishings and de­
tails found in the average real home. Light­
ing is supplied by small floor lamps connected 
to a transformer concealed in the tiny home's 
attic, the wiring being concealed by running 
it down a chimney and under the flooring of 
the furnished rooms. 

The first floor of the doll house boasts a 
long living room with a fireplace, a reception 
hall with an open stairway at the end of the 
living room, a dining room and a kitchen. On 
the second floor are a master bedroom, a 
nursery, a bathroom and a hall with a rail 
that constitutes a balcony overlooking the 
miniature hall below. 

The furnishings of the miniature dwelling 
are true to the best standards of interior deco­
ration and are built to a perfect scale of the 
prototypes. Included in the furnishings are 
a grand piano, the top of which raises; a 
davenport, which can be divided into separate 
chairs; a refrigerator; a set of silverware; 
hand-made h o o k e d r u g s ;  monogramed 
kitchen towels, etc. 

The "family" occupying the doll house con­
sists of a pin cushion doll serving as a mother; 
a father with his pipe in one hand; a little girl 
with her pet cat, and a baby in a tiny crib. 

Most of the parts for the doll house were 
turned on a lathe. The door knobs were cast 
in bronze and the windows and door panes 
J a n u a r y ,  1 9 3 8  

were leaded in. The doors actually swing on 
hinges, but in order that one may see the 
insides of the house, the sides are removable 
in four complete sections. 

Boys Build Passenger Train 

USING salvaged mining equipment, Walter 
Osborn and Hugh Fife, of Bakersfield, 

Calif., constructed a miniature streamlined 
train 40 feet long, 5 feet high and 3 feet wide. 
Powered by a gasoline engine, the "Silver 
Streak," as the train is named, is capable of 
a 25 m.p.h. speed. 

The novel train is equipped with air brakes, 
an air horn, a generator for electric lights and 
seats for 20 passengers. In spite of the saving 
through use of the salvaged mining parts, 
wheels, iron frames, etc., the home-built 
train and its 1,000-foot track cost $1,000. 

Walter Osborn and Hugh Fife devoted three years ot spare 
time to building this 20-paasenger streamlined nsilver Streak" 
train. Powered by a gasoline motor, the train travels 25 m.p.h. 
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I n  the photo a t  right, an 
experimental rocket is seen 
just at the moment of leav­
ing the ground. Rockets 
do not have to be shot 
into the air in order to con­
duct test!il, but are usually 
''launched" on a proving 
stand, special instruments 
indicating power. rate of 
climb, a n d  o t h e r  data. 

Prophetically depictiog what future 
commercial rocket flight ttspace 
ships', will look like, a recent 
motion picture features scenes 
shoWing a passenger. rocket taking 
off from a long runway ( left) and 
another super·rocket ship being 
nosed out of its hangar ( left 
center) in preparation for a trans· 
continental flight at speeds sur­
passing 1,000 miles per hour. 
Bona fide rocket experimenters, 
however, a c k D o w l e d ge that it 
will be a long time before pas­
senger rockets will b� practical. 

Much -in the manner of pioneer aircraft experimenters, groups of 
rocket fans are constantly seeking to improve rocket flight in 
an e1fort to hasten the day when commercial rocket travel will 
be practical. Left-German experio1enters with a newly developed 
rocket. Above-Test plane fitted with a rocket motor at tail. 
Rocket motors have also been tested in boats and automobiles. 
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Brushes In Sorting Machine 
"Shave" Fuzz From Peaches 

CUSTOMERS complaining about the fuzz 
on peaches he sold them caused Wil­

liam W. Heritage, of Richwood, N. J., to seek 
some means of removing the offending sub­
stance. The enterprising peach grower solved 
his problem by attaching a series of brushes 
to his sorting machine in such a manner that 
they strip or "shave" the fuzz from each 
peach as it is brought in contact with them. 
The residue is deposited in baskets at one 
side of the machine. 

The peaches are shaved so finely that very 
little of the flesh is lost in the process. House­
wives are said to favor the shaved peaches 
because the drudgery of peeling the fruit for 
desserts is eliminated. 

Surfboard Has Folding Fin 

Incoming waveo otrike the fin of this n�w type surfboard and 
propel it to shore at a faot speed. An air·daht compartment 
preveDU sudboard from nose: .. diviaa, while a rudder guides it. 

A NON-SINKABLE surfboard invented 
by William L. Wheeler, of Los Angeles, 

Calif., is fitted With an air-tight compart­
ment at the nose, a folding fin, and a fixed 
rudder. The air-tight compartment prevents 
nose-diving in the surf when incoming waves 
strike the folding fin and help propel the 
board shoreward. The rudder serves to 
guide the novel surfboard in a straight path. 

J a n u a r y ,  1 9 38 

Peaches fed t o  a conveyor belt o f  this sortins machiae (top) 
pass through a series of brushes that "ahave" th• fuzz otf, 
after which peaches are oelected for size and arade ( bollom) . 

Builds Midget Powered Bus 

USING old tins, scrap wood, saucepan lids 
and other junk, Ernie Johnstone, a bus 

driver in Brighton, England, spends his spare 
time building miniature buses. His latest 
model is powered by a motorcycle engine, is 
fully insured and licensed for operation on 
the highways. The tiny buses have made 
Johnstone very popular with local children. 

Ernie Johnstone, a Brigbtoa, Engla.Dd, bus driver, takes two 
juvenile friends for a ride in the midget bus he coastructed 
from junk. The vehicle is licensed for highway operation. 
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arlin 
by Robert H. Rankin 

A self-taught designer­

pilot 

have 

Glenn L .  Martin, shown exam1n1ng a model o f  his famous "China 
Clipper," was one of the first American pilots awarded an inter­
national license issued by the Federation Aeronautique lnternationale, 
and is credited with being the third man in the world to build and suc­
cessfully iiy an airplane of his own design. An early Martin single-float 
seaplane is shown above. Contrast its size and construction with the 
world-famous. 130-foot span Martin "China Clipper" ehowD at right. 

whose 

made 

planes 

history. 



"Early Bird" 
al Aviation 

THE name of Glenn L. Martin is one of 
the oldest. as well as one of the best 

known in the entire field of aviation, having 
been associated with aeronautics since the 
days of the "Early Bird" pioneers who fol­
lowed fast in the footsteps of the Wright 
brothers. His bombing planes, with their 
high speed and wide cruising range, revolu­
tionized theories of aerial bombardment, and 
his big "Clipper" flying boats have demon­
strated the practicability of air transporta­
tion over the Pacific. 

As a lad in Salina, Kansas, he evidenced 
a marked interest in mechanics and won 
a reputation for being able to repair anything 
from a bicycle to a threshing machine. A 
great reader, he eagerly followed the accounts 
of the glider experiments of Chanute and 
Lithenthal. Experimenting first with large 
kites, then with gliders, Martin dreamed of 
the day when he would fly a powered craft. 

In the meantime, he completed his public 
school education and went to Kansas Wes­
leyan College, where he studied for two 
years. His parents then moved from Salina 
to Santa Ana, California, and Glenn joined 
them, obtaining employment as a garage me­
chanic in his new home town. 

At this time the newspapers of the country 
were hailing the Wright brothers and their 
new "flying machine" and when Martin read 

of their success he decided that he would 
build a machine of his own. He hired an 
abandoned chW'ch to build it in and worked 
on the craft daily. Mrs. Martin had the 
greatest faith in her son and when it became 
too dark for him to see she would hold a 
lighted kerosene lamp for him so that he 
might continue his building far into the 
night. 

After much hard work and an abundance 
of discouragement and criticism from fellow 
citizens, Martin finally completed his plane 
in 1909. Wheeling it out into the California 
sunshine, he was determined that he would 
make it fly or die in the attempt. He took 
his place at the controls and the propeller 
was spun by an obliging, if somewhat skepti­
cal spectator. The coughing, spluttering 
14 h.p. second-hand engine came to life and 
as the propeller bit into the air, the craft 
moved forward. Gaining speed rapidly, it 
lifted into the air and Martin became the third 
man in the world to build and successfully 
fly a heavier-than-air craft of his own in­
vention and construction. 

At once, he decided to enter the airplane 
manufacturing business and gathering seven 
ex-automobile mechanics about him, he es­

tablished his factory in 
the abandoned church -
building. Harassed for 
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a time by poverty and forced to borrow and 
almost beg materials, Martin kept his plant 
running. During the warm summer months 
he took his old pusher biplane and barn­
stormed about the country to raise funds to 
carry on his work. Allowing nothing to dis­
courage him, he kept his factory running full 
blast and by 1913 was recognized as one 
of the largest airplane builders in the world. 

In the meantime he had advanced in flying 
skill and was awarded a medal for making 
a then amazing twenty-eight mile over water 
flight from the California mainland to Cata­
lina Island. He became one of the first 
Americans to be given the international 
license of the Federation Aeronautique In­
ternationale. In order to win this license or 
certificate it was necessary to make six com­
plete circlings of the airdrome at an altitude 
of 163 feet and 5 inches (just 
why this particular altitude 
was specified is not known) . 
In addition to this, 
it was required that 
a series of figure S's 
be completed at the 
same a l t i t u d e  
a r o u n d  pylons 
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which were spaced 500 feet apart. To wind 
up the qualifications, it was required that the 
candidate make a landing within 163 feet, 5 
inches of a given mark. These requirements 
seem very easy today, but it required con­
siderable skill to do them with the flying box 
kite planes of 1911. 

In addition to the Certificate of the F. A. 1.,  
Martin was awarded Expert Aviators Cer­
tificate No. 2 of the Aero Club of America. 

Incorporating his factory as the Glenn L. 
Martin Company, the young pilot-builder at 
first concentrated on producing planes for 
barnstormers and intrepid sportsmen. Mov­
ing his plant to Los Angeles, he built the first 
American training plane. In 1913 this 
trainer, which was known as the TT tractor, 
was adopted by the War Department as a 
standard training ship for the Army. In 

hydroplane form, the TT won the 
[Continttecf, on page 118] 

Carrying a total load of 
1 ,500 p o u n d s at 1 18 
m.p.h., the Martin MB·l 
( circle) was considered the 
last word in bombing planes in 19 18·22, but it 
Can't compare with the 
modern Martin B·10 ( be· 
low) which carries 4,000 
pounds of bombs at speeds 
s u r p a s s i n g  200 m.p.h. 
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Thousands of av1anon en­
thusiasu throughout the 
U. S. are receiving flying 
instruction in airplanes of 
the "flivverplane" class­
planes e q u i p p e d with 
motors of 40 horsepower or 
Je... Rieht-Typical fly. 
ine club eroup with a Tay· 
lor Cub airplane. Powered 
with a four-cylinder 40 h.p. 
ena:ine, the Cub is one of 
the most popular airplanes 
in America. Selline for 
le11 than $1,3001 more 
than 1,375 Cubs have been 
�old in the last aix years. 

Possessing trim 
the Rose "Parrakeet" 
biplane ( circle ) is a 
single-seater and espe­
cially adapted for fly­
ing by students who 
have soloed and desire 
to a c cumu l a t e  addi­
t i o n a I flying time 
nee�ed to obtain a pilot 
license of higher grade. 

Powered by a 40 horsepower motor, the Welch sport 
monoplane shown above boasts • top tpeed of 96 
m.p.h., yet lando at the low speed of 29 m.p.h. 
Operatine cost is claimed to be about one cent pet 
mile. Riaht-The Aeronca "K", latett of a long 
line of Aeronca planes that hold 19 out of 3 3 official 
world's records issued for planes of all cateeoriet. 
Tbe model HK" cabin features side by side sea.tini 
and space for several small suitcases as well, making 
it extremely popular with many sportsmen pilots. 

j a n u a r y ,  1 9 3 8  

Increasing in popula=ity daily, the 
Taylorcraft (above) ;. one of the lat· 
est arrivals in tbe lieht plane field. 
The cabin features side-by-side seating 
and wheel-type controls in place of the 
conventional stick type. Prices of 
leadina: ufl.ivver-planes" range from 
jl1,200 to $1,800, with all models 
�vailable on in s t a l lmen t  purchase 
plans featuring very liberal terms. 
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Mariner Plans World · Voyage In Small Catamaran 

Captam William Salston ( left) is assisted by Poultney 
Bi�elow, a friend, as he constructs the canoe catamaran in 
whach he plana to make his 3 lot round-the-world sailins trip. 

New "Pup" Tent Developed 

A NEWLY d e v e l o p e d  "pup" tent is 
equipped with collapsible dural metal 

poles and can be folded into a compact roll 
that can easily be carried on the back. The 
tent weighs only six pounds but, despite its 
lightness, features conveniences such as a 
mosquito screen, zipper front, vents for air 
circulation and an attachment for suspending 
a small light inside. 

Although small in size, the new tent is 
high enough at the peak to permit a man to 
dress inside and is tapered toward the back 
to give a streamline effect valuable in windy 
weather. The entire tent is made of a dur­
able; rain-proof fabric and the floor is of 
the sewed-in type, serving to keep out 
crawling bugs, snakes and insects. 

MAN-SIZED "PUP" TENT 

A HOME-BUILT c a ta m a r a n  
composed of three specially 

designed canoes will be the un­
usual means by which William 
Salston, a retired sea captain, 
hopes to make his thirty-first 
sailing trip around the world. The 
canoes are being built at Malden­
On-The-Hudson, N. Y. 

The center canoe of the cata­
maran will be 25 feet long and 41 
inches wide, according to Captain 
Salston, and the two canoes on 
either side, serving as outriggers, 
will measure 16 feet in length and 
36 inches in width. The sail for 
the craft will measure 350 square 

feet and a speed of 20 knots is expected of 
the craft. when favored with a stiff breeze 
during the voyage. The canoes will be 
covered, providing dry storage space for food 
supplies and emergency sailing gear. 

Rink Uses 9 Miles Of Pipe 

These workmen are placing packing over the nine miles .of ama 
monia-lilled piping used in making an Enslisb ice skating rink. 

MORE than nine miles of ammonia-filled 
piping was required to convert a swim­

ming pool in Wembley, England, into an in­
door ice skating rink. The piping was placed 
on a wooden flooring supported by a steel 
scaffolding and covered with packing ma­
terial to provide an even surface. Water 
was then allowed to flow over the p�ping 

Featuring collapsible poles, thio "pup" tent can be, rolled until a depth of several inches was attained, 
iQto a compact bundle for easy carrying. Floor is sewed-in. after which freezing occurred. 
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Early Franklin Generator Lights Modern Highway 

DURING recent ceremonies attending the 
renaming of one of Philadelphia's park­

ways as "The Benjamin Franklin Parkway," 
an electric generating machine constructed 
by the famous statesman was used, in con­
junction with modern electrical equipment, 
to illuminate lights along the thoroughfare. 

Turning a crank of Franklin's machine, 
Mayor S. Davis Wilson caused an early Edi­
son generator to produce an electric current 
which gradually illuminated an early in­
candescent lamp. When the lamp produced 
a certain amount of light, it energized a pho­
to-electric cell which operated a relay, 
sending a 60-cycle current over wires to light 
the numerous parkway lamps. 

New Zep Nears Completion 

Presenting the appearance of a huge spider web, the LZ�130 
new German Zeppelin9 nears completion at Friedl'ichshafen. 

UNDAUNTED by the Hindenburg dis­
aster, German engineers have nearly 

completed a sister ship of the ill-fated 
Zeppelin, the LZ-130, at Friedrichshafen, 
birthplace of all German airships. The en­
tire framework of the new air monster has 
been completed and about three-quarters of 
the outer covering has been affixed. Non­
inflammable helium gas will be used. 
J a n u a r y ,  1 9 38 

lmper•onating Benjamin Franklin, William T. Innes, o f  Phila· 
delphia, Pa., tums the crank of an electric generating machine 
built by the famous stateamana The machine was used during 
ceremonies at the naming of city's Benjamin Franklin Parkway. 

Scouts Create Tree "Books" 

A NOVEL tree bark and wood sample 
"book" collection has been created by a 

group of Boy Scouts in Winston-Salem, N. C. 
Each of the "books" is made up of wood slabs 
and branches, serving as binders, secured 
from ninety different tree samples. 

Neatly lettered labels, supplying the names 
of the trees from which the books are made, 
are glued in the position ordinarily occupied 
by a book title. Development of the novel 
books combined four hobbies-hiking, wood­
craft, botany and woodworking. 

Ninety different tree samples were used to make this novel 
Hbook" collection. Bark serves as bindings for the books. 
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The  WHITE H O U S E  

by James Nevin Miller 

WHAT might properly be called the 
"numJ:.er one" telephone in the nation 

is listed in - the Washington phone book as 
National 1414. This is the official home of 
Franklin D. Roosevelt. Better served is he 
by telephone than any other person in the 
world. Better by far than any President 
we've ever had. 

At any moment, day or night, Mr. Roose­
velt can select any one of 150 phones and 
talk with friends, official emissaries of our 
government, in fact, anybody in almost any 
nation in the world. Sixty different countries 
are now linked by telephone service. These 
countries have an aggregate of over thirty 
million telephones, according to official esti­
mates, of which some eighteen million are on 
the North American continent and over ten 
million in Europe. 

These figures seem rather bewildering 
when you realize that the White House staff 
and its equipment are exceedingly small. 
There are only five operators, all of them 
men except one, and a single switchboard. 
But it's a dandy-a three section PBX or pri­
vate branch exchange. Usually three opera­
tors are on the job at one time. They work 
in shifts. 
64 

"National 1414" holds 
first place among U. S. 
telephone subscribers. 

The White House must 
be capable of imme· 
diate contact with prin� 
cipal capitals of the 
world. A gigantic net­
work of phones meets 
this important commu­
nication requirement. 

When the President wants 
to talk to a ohip at sea, this 
operator connects the call to 
the desired vessel. The equip­
ment is located at the Deal 
Beach, N. J ., station of the 
Bell Telephone Laboratories. 

The switchboard is located in the new ex­
ecutive offices on West Executive Avenue on 
the second or top floor. Mr. Roosevelt's pri­
vate office is close by-{)n the first floor. 

Through this board the Chief Executive 
and his office force have direct communica­
tion with all major government departments 
and the Capitol. There are also a good many 
private lines leading to the homes of close 
personal friends and administration advisers. 
The official residence has telephones in the 
study and most other rooms, including the 
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Talks Ia the WORLD 

head usher's office at the private en­
trance. 

At first thought you naturally wonder why 
so many phones are utilized in the White 
House. But the reason is obvious enough. In 
his work the President probably has more 
responsibilities than any other business ex­
ecutive in the world. The entire functioning 
of our government, except of Congress, is 
under his control. So he must be immediately 

President Roosevelt in his study at 
the White House with his ever-ready 
telephone beside him. Above-Louise 
Hachmeister, nation's unumber one" 
relephone operator. She is the only 
woman operator in Executive Mansion. 
Unlike some of his predecessors, Presi­
dent Roosevelt makes good use of the 
telephone. President Wilson disliked 
the service and would not permit 
the operator to ring his phone. 

available every minute of every day in the 
year. 

Operating the White House switchboard is 
a young woman · whose ability to maneuver 
its cords and keys and use her head at the 
same time brought her to the personal atten­
tion of President Roosevelt and others in high 
command. 

She is Louise Hachmeister, a dark-haired, 
square-jawed, smiling, super-operator who 

Talking over seas today is a very simple matter for the White House. Here i9 shown the receiving antenna arrays 
used for trans-dcean communication, It is the shor.t-wave radio teleP.hone receiving center of the American 
Telephone �d Telegraph Company. at Netcong, N. j. It is the portal of speech for some sixty countries. 
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served for fourteen years as a New York 
City "hello girl." Miss Hachmeister was as­
signed to the switchboard of the Roosevelt 
headquarters during his campaign, back in 
'32. So well did she do her work that the 
late Col. L. M. Howe, Mr. Roosevelt's con­
fidential secretary, took her to the White 
House. · 

Should the President want to talk with the 
commander of the United States fleet, sta­
tioned temporarily, let us say, in Hawaii, he 
would simply pick up one of his many phones 
and say to Miss Hachmeister: "Get me 
Admiral Arthur J. Hepburn in Honolulu." 
First of all, America's number one "hello 
girl" would dial long dist"lnce and say: "The 
President wants Admiral Hepburn in Hono­
lulu." Whereupon the long distance operator 
would call the Foreign Service switchboard 
in New York City, which handles all calls 
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Right-W h e n  Mr. 
Roosevelt wants to 
use Japan-A m e r i c a  
telephone service, he 
needs the help on 
this young lady, Miu 
Chizura Kashiwaei, 
operator stationed at 
the I n t e r n a t i o na l  
Toll Board, Tokyo. 

Above left-At this switchboard, in 
the long distance headquarters of the 
American Telephone and Telegraph 
Company, New York. specially trained 
operators handle all calls between 
points in North America and Europe, 
South America and the Far East. 

These men can connect the President's 
voice with sixty nations. The man in 
the foreground is seated at the con­
trols of one of the four radio trans­
mitters. At the left is the power panel 
associated with these transmitters. 

outside the U n i t e d  States 
proper, and route the call to 
Honolulu, via San Francisco. 

Undoubtedly the high-rank­
ing Navy officer c o  u 1 d be 
reached directly or indirectly 
through the P e a r 1 Harbor 

Navy yard, so a connection would be estab­
lished with the yard. In actual practice, if 
the Admiral were present there, the call 
would be completed within five to t e n 
minutes! But if he happened to be on ship­
board the local operator would call him by 
wireless telephone with a message 110mething 
like this: "The President is calling. How 
soon can he be ashore?" Chances are that 
in such case the Admiral would reply : "In 
about fifteen minutes." 

Of course, during the interim Mr. Roose­
velt wouldn't have to keep his ear glued to 
the receiver. The phone folks would hold the 
line open while he attended to his other 
official duties. Then when t h e  Admiral 
reached shore Miss Hachmeister would ring 
the President and the trans-Pacific conver­
sation would begin. 

[Continued on page 130] 
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New Army Plane Designed To Fight Huge Bombers 

An artist'• sketch of the XMF·l, a ne�· type of pursuit plane developed for tht! U. S. Army Air Corps. Ita twin pusher en­
s-ines of 1,000 horsepower eaC'h are expected co drive ic along at at over )00 m.p.h. Full arm.ament consists of six ma('hine guntt. 

CARRYING a crew of five, six machine 
guns and bombs, a new type of pursuit 

plane has been developed for use by the 
U. S. Army Air Corps. The aircraft, believed 
to be the fastest military plane in the world, 
is a low-wing, all-metal monoplane powered 
by twin engines of 1,000 horsepower each. 
At present, performance and design figures 
are being withheld by the Air Corps. 

The new aircraft was designed primarily 
for attack tactics against the "flying fortress'' 
type of bombers being used generally by 
leading nations. 

Departing radically from conventional 
pursuit plane design, the XMF-1, as the 
plane is officially designated, is a pusher type, 
the engines and propellers being at the rear 
of the wings. 

Gunners are located in nacelles protruding 
from the wing section on each side of the 
fuselage of the new fighter. Complete in­
terchangeability of crew is possible while in 
flight, a passageway connecting the outboard 
gunners' compartments with the main fuse­
lage. Thus, the radio-operator or navigator 
can relieve the gunners if necessary. The 
placing of the wing gunners ahead of the 
engines makes it possible for them to ex­
change visual signals with the pilot during 
maneuvers. All compartments are heated 
and equipped with oxygen tanks, enabling 
the crew to work in comfort at altitudes up 
to 30.000 feet. 
J a n u a r y .  1 9 3 8  

Although no such claims have been made 
officially, it is said that the new aircraft is 
capable of maintaining flight while using only 
one engine, increasing the plane's safety 
factor considerably. 

Sailor Is "Water Salesman" 

NEAR the top of the list of unusual occu­
pations is that of "Skipper" Joe Hanson, 

who makes his living by selling ordinary 
drinking water to yachts and pleasure boats 
passing along the East River in New York . 
Selling the water at one-half cent per gallon. 
Hanson services yachts owned by such 
prominent men as J. P. Morgan, Vincent 
Astor and Walter Chrysler. 

Makins a liYinl b}' •elling water to yachts passing alone �he 
Ea�t River in N. Y. City is the novel occupation of "Skipper._ 
]oil" Han�on. Note the flag �ign .atop the cabin of hi� launch. 



Home-Built Plane Goes 40 Miles On Gallon Of Gas 

J SO SMALL that it easily stands 
beneath the low wing of a 

Douglas transport plane, a home­
built a i r p l a n e constructed by 
Wayne Dalyrimple, an engineer 
for the Stearman Aircraft Co., of 
Wichita, Kansas, has proved its 
efficient design by winning races 
at local airports, traveling 120 
m.p.h. Carrying one person, the 
plane averages 40 nliles per gallon 
of gasoline and has a comfortable 
cruising range of 300 miles. 

Powered by a 30-horsepower 
Aeronca engine, the tiny plane 
cruises at 100 m.p.h., lands at 46 
m.p.h., and climbs 750 feet per 
minute. The wing of the home­
built plane has a span of twenty 
feet, eight inches, and is of unique 
construction, having only one spar 
and featuring full cantilever brac­
ing. Overall length is 14 feet. 

Wayne DalyrimpJe'o home·buih plane is dwarfed when oet be· 
neath a transport plane's wina, buc it speed• through the 
air at 120 m.p.h. Close-up view shows plane's ,.;m lines. Bike-Boat Steers Like Auto 

"Cockroaches" Clean Streets 

FEATURING light construction and pneu­
matic tires that enable them to be operated 

on sidewalks as well as roadways without 
damaging the concrete, a fleet of unusual 
looking street-sweepers has been ordered 
from a Cleveland, Ohio, manufacturer for use 
in South America. Because of their odd ap­
pearance, the South American purchasers 
have named the machines "La Cucaracha", 
which means "The Cockroach". 

for street-sweeping purposes, South Americaa officials or­
dered a fleet of machines like the one shown here. Oddly, 
each machine is named "La Cucaracha" ( The Cockroach) . 
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UsinG a 1 6·inch propeller, thio pedal-operated boat can attaib 
a speed of 10 m.p.h. A comfortable seat and eaoe of propul· 
'ion enables operator to make lon.g tripe without fati��:ue. 

A NOVEL type of bicycle boat steered by 
an automobile-type steering wheel, has 

been developed at Lake Geneva, Wis. Its ease 
of propulsion is said to enabie the operator to 
make long trips without fatigue. 

The new craft consists of a specially de­
signed deck platform mounted on twin floats. 
An adjustable seat serves to bring the oper­
ator's feet within comfortable reach of the 
pedals that motivate a 16-inch propeller at­
tached to a drive-shaft housed beneath the 
deck between the twin floats. 
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Lead Shields Protect Men Filming Radium Story 

DURING the filming of a motion 
picture dramatizing the use 

of radium, elaborate precautions 
were observed to protect wm·kers 
from the element's radiations. The 
cameraman operated behind a 
lead shield featuring a glass panel, 
while a workman who handled the 
radium used flexible gauntlets of 
fabricated lead and wool which 
were attached to a special obser­
vation shield of lead and glass. 

Production was almost halted 
when the camera fiim became 
cloudy and diffused through ex­
posure to the radium radiations 
but technicians were able to de­
velop a film suitable for the job. 

Device Speeds Tire Changes 

Daniel Slick exhibits the aew auto wheel and an}Cle he invented 
to facilitate tire changing. Wheel locks onto axle by means 
of four steel pins and can be removed in a few seconds. 

ONE-MINUTE tire changes are said to be 
possible through use of a new auto wheel 

and axle device invented by Daniel Slick, 
of Superior, Wis. The wheel is quickly 
screwed onto the axle, using a three-quarter 
turn, and a knob on the outside of the wheel 
controls four steel pins that hold the wheel 
firmly on the axle. A safety lock on the 
knob provides an added protection against 
the wheel coming off while driving, but does 
not interfere with the speed or ease with 
which the wheel can be 1·emoved. 

.T a n u a r y ,  1 9 3 8  
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Seated behind a lead and glus screen, Pete Smith. popular 
movie commentator. checks camera angle while a technician 
handles radium behind a similar protective screen. Lead and 
wool gaundets protect technician's hands from radiations. 

Model Vessel Aids Tourists 

A ONE-THIRD scale model of the original 
Mayflower is being used as a novel in­

formation booth on the court house lawn in 
Plymouth, Mass. Seated on the deck of the 
ship in true Pilgrim costume, Miss Gladys 
Cobb supplies information to hundreds of 
visitors daily. Tourists from forty states have 
registered at the model ship. 

The scale model vessel was built from plans 
of the original Mayflower and is built over 
the chassis of a truck so it can be wheeled 
around. Local residents claim the model is 
the most photographed ship in Massachusetts 
due to its historical significance. 

Visitors from forly states have registered at this sc:ale- model Mayflower information booth located in Plvruouth, Mass. 

(,0 



Picturt�:d here are a 
few of the many 
stamps which have 
b e e n  i s s u e d ' b y  
nations throughout 
the world to com� 
me.morate flights 
made by the his­
toric Graf Zep· 
pelin. Top to bot-

� tom are shown the 
commemorative is .. 
sues of Paraguay, 
Liechtenstein, San 
M a r i n o, S g y p t, 
Italy, Cyrenaica, 
and Tripolitania. 



BEARINGS 
FOR SWING 

BRACKET SETS 

~ '" ""'� 
IJt" (J\ 

MADE T O  HANG OVER HEAD 

OF BED OR BACK OF CHAIR 

The swing is formed from a 7-inch length 
of Ys �inch brass tubing. Center portion 
of tube is split and hammered out flat. 

RADIATING the charm of the early 
Colonial period, this hammered brass 

candle bracket lends Itself to many applica­
tions. The ingenious construction of the 
candle holder permits the light to be hung 
up on the wall or placed on a table. Regard­
less of the position in which it is used, the 
candle always remains in upright position. 
The candle bracket can be used as a bed, 
desk or utility lamp. 

The base or bracket is laid out on 18 gauge 
soft sheet brass, and cut to shape with the 
tin shears. The circular portion is ham­
mered into a saucer shape and the two side 
lugs are bent upright with a 176 -inch hole 
drilled in the end of each as shown. A small 
hole is drilled in the end of the handle for 

�Continued on page 140] 
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Hung on a wall or 
pla�ed on a table, 
this antique lamp 
always remains in 
upright position. 



This outdoor illum-
' 

inated · decoration is 
built . of wallboard. 
Colored Cellophane , 
is attached behind ' the .::utout greeting� 

This brilliant outdoor decoration can be in· 
expensively c o n s t r u c t e d.  from ·wallboard, as 
described in the inset detail at left. The 
scenes are p a i n t e d  with s h o w � a rd. colors. -Unusual 

Holiday De�:aratians 
I'.r: IS perfect!� easy to transfo� the ho�e 

mto a sparklmg spectacle du.nng the h.oh­
day season, using a few simple and inexpen­
sive home-made devices which are lighted 
with electricity from the house circuit. 

Among the materials that the home lighting 
display builder will find invaluable are 
'cr!nkled aluminum · foil, as a covering for 
lighted surfaces; composition or wall board, 
for making cutouts of scenes or words of holi­
day greeting; translucent fabrics, colored 
Cellophane, cel-o-glass, colored gelatin, or 
crepe paper to cover openings which are 
lighted from b ehind by one or more lamps; 
glass, plastics, festoons of colored lights, 
strings of tree lamps, laurel or evergreen 
'roping and home-made candles or flood­
lights. These are used in building colored 
stars, multiplane scenes, in decorating trees 
or revealing, in a new beauty, the architec­
tural element of the home with color and 
light. 

At small expense the home may be made 
to sparkle inside and out with vari-colored 
lights and glowing displays in true holiday 
spirit in either a simple or brilliant mTay. 

First, there is the ever-present evergreen 

tree to decorate. The many new types of 
tree lamps make possible a variety of inter­
esting decorative effects, including the' elec:.. 
tric candle-a small white candle with a tiny 
electric lamp whose filament sparkles with 
all the warmth of the old-fashioned taper; 
the luminous candle, made in series and in 
multiple types which glows from tip to base 
with cheery color and a multi-type pine-cone 
lamp. 

The white or green tree, decorated with 
tinsels but no lamps can be made a beautiful 
spectacle by bathing the tree with floodlight. 
Two candles are constructed, and also a light­
wooden frame, weighted at the base, covered 
with sheets of cardboard and painted red. 
Actual candle grease is used to form the drip 
on the sides. Three lamp sockets, equipped 
with inside· frosted or colored lamps, are fas­
tened to the frame work on the inside, as 
illustrated, and flame-shaped 25-watt flame 
tinted lamp located at the top. Placing ·the 
open side of the candle toward the tree floods 
it with light. If the tree is large, two candles, 
from different sides, may be used .. Using dif­
ferent colors in each, interesting shadow and 
color effects are produced on the tree and 
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Floodlights of various colors produce · unusual 
decorative effeL"U and may be effectively hidden 
in tree limbs so as not to be noticed. Details 
of the housetop illuminated tree ar., shown in 
inset. The reindeer and sleigh ate of wallboard. 

Far ·Tha Hama 
by Earl W. Gage 

walls. A white tree covered with strings of 
silver foil, and floodlighted in blue from one 
side and amber from the other, provides a 
beautiful effect. The amber lamps should 
be half the wattage of the blue lamps. 

It is easy to build large candles on wooden 
frames,. covered with translucent material. 
These may be built in half or full cylinders, 
each with a socket at the top and bottom 
for lamps and a small reflector which can 
be made out of sheet tin. The flame-shaped 
lamp and candle drippings at the top com­
plete the illusion, while a Cellophane cover 
gives the shiny, frosty appearance. These 
candles can be used to create many inter­
esting effects in the home, at the mantle, in 
the entrance hall, �i; windows or in combi­
nation with wreaths. 

The cutout of a Christmas scene or a greet­
ing, "Merry Christmas and Happy New 
Year," may be used indoors or out. It is 
possible to make cutout multiplanes from four 
or five pieces of wall board, shaped and 
colored differently, so as to produce a bril­
liant holiday scene. Cutouts may be used 

J a n u a r y ,  1 9 3 8  

Giarit candles form 
a distinctive type of 
doorway decoration 
as the above photo 
s h o w s, Construe· 
tion of the ·candle 
is s h o w n  in the 
d e t a i l  a t  r i g h t. 

Housetop itlumi· 
nated tree is formed 
with stringer lights. 
A 6· or 7 .ft. ver· 
tical pole serves as 
support for the thin 
w-ires outlining tree. 



indoors, fastened to the wall with a board 
framework supported by small braces. 
Colored lamps enhance the scene, the cords 
being concealed along the edge of the window 
or door. The board may be concealed by 
artificial snow. 

Large luminous candles may be placed in 
dark corners, combined with a continuous 
garland of evergreen draped around the room 
at the ceiling. Or, they may be used for 
lighted decorations, such as cutout evergreen 
trees, made of two or more planes of card­
board. Colored lamps of 25 watts can be 
used to provide light, beauty and novelty. 
Paint the surfaces of the cardboard white, 
then apply clear shellac and dust with arti­
ficial snow. 

Christmas shields may be made to cover 
wall brackets, using cardboard a.nd a pot of 
paste. The chandelier may be covered with 
a new dress for the holidays, using evergreen 
studded here and there with colored lamps 
of the selies type. A special socket adapter 
permits use of the regular lamp with shade. 

The living or dining room may easily be 
transformed into a "snow storm" scene. 
Stretch strong, white cords near the ceiling, 
from the four corners to the chandelier, or 
diagonally from coiner to corner. Inter­
mediate strings make the "storm" more 
dense. Suspend from the cords, at 6-inch 
intervals, "snow flakes" of small cotton puffs. 
The strings of puffs are suspended from white 
threads of varying lengths, as close together 
as possible. When illuminated, the cotton 
puffs give the effect of falling snow. Home­
made spotlights may be made of coffee cans, 

[Continued on page 124] 

74 

Large illuminated 
stars may be c:ut to 
shape on a jig saw. 
holeY for inserting 
tree lights provided 
and sockets wired as 
shown in this detail. 

CANDLE WAX 

Giant tapers for flooding the in¥ 
door Chri•tmas tree with light 
are easily built from cardboard. 
Back of candle forms floodlight. 

0 
0 

This modernistic Christmas tree is 
cut to shape from wallboard. A 
number of identically cut holes in eaeh piece allows for insertion of 
25-watt bulbs between the boards. 

DR ILL HOLES 
JUST LARGE 
E NOUGH TO 
F"IT L IGHT 
SOC K E TS 



NEW WRINKLES FOR THE HOME MECHANIC 

Corks Form Handy Blade Holders 

OLD double-edged razor blades are very useful 
around the home workshop except for the 

fact that they are hazardous to handle. By inserting 
the blades in large corks this inconvenience can be 
overcome so that the sharp cutting edge of the 
blade may be used for all kinds of scraping work 
and for shaping model fittings.-H. Albert. 

Vise Handle Made Pinch-Proof 

t . - <' 
If HOSE IS TOO STifF CUT SLIT TO CENTER OF ONE HOLE 

A SHORT length of automobile radiator hose 
slipped over the head of the vise screw will 

prevent pinched fingers caused by the handle ac­
cidently dropping down. Cut holes in each side of 
the hose, large enough to accommodate the handle 
and fit in place. Slit one hole so that the hose may 
be forced over the end of the handle.-P. Sley. 

Notched Jaws Increase Use Of Hammer 

THE usefulness of a claw hammer may be increased con­
siderably by notching each claw so that the hammer may be 

used for pulling tacks and small finishing nails. Notching is ac­
complished through the use of a small three-cornered file. File 
the slots at an angle so that the resulting claws will firmly grip 
the nails.-P. E. Harvey. 

Seat Spring Serves As Brush Holder 

OLD double-end seat springs, such as can be had for 
the asking at any auto graveyard, make convenient 

holders for paint brushes. Tack the spring to a block of 
wood with staples in the fan-shape shown in the accom­
panying illustration. Select a spring having a large 
number of coil turns, mounting the ends of the spring as 
closely together as possible.-Harvey Paisley. 

Hose Increases Ladder·s Safety 

,l S WORN rungs make ladder climbing treacher­
ft ous, lengths of old hose cut up, slitted and 
secured to the rungs with staples will make the 
most dangerous ladder once more safe for climbing. 
Cut the hose up into lengths exactly identical to 
the inside width of the ladder so that the hose, when 
slipped over the rungs, will fit tightly. Drive the 
staples over the split section of the hose so that it 
holds both sides securely to the rung.-H. Edmont. 

SLIP PROOF 
L4DOER RUNG 
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Make ·cturesque 

Constructed o f  scrap lumber, burlap and plaster 
of Paris, this scenic base will enhance any Christ� 
mao tree. Left-Forming framework of the base 
iavolves only the use of a hammer and a saw. 

After completing th• 
lath f r a m e  of the 
base, arrange a larg-e 
piece of burlap over it to determine the 
location of holes for 
two tunael openinas. 

,.l N ARTISTIC base for a Christmas tree 
ft will add greatly to its beauty, and to the 

enjoyment of the tree which exemplifies the 

Yuletide in nearly every American home. 

Such a base, resembling snow covered moun­

tains, can be made in a short time at little 

cost. 
The stand can be made to any size desired. 

It need not be made of planed lumber; scraps 
can be used. A base 3 feet square is desh·a­
ble because it does not extend past the limbs 
of the tree. Take a %  by 4 inch board and cut 
four pieces so that when nailed together they 
will form the desired outside dimensions of 
the base. If a 3 foot square frame is selected, 
cut two boards, 3 feet long and two boards 
3 feet, 1 %  inches long, to allow for over-
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lapping at ends so they can be nailed together. 
Cut another piece of lumber 3 feet long 

and mount it 1 foot in from one side of the 
frame. Anothei' piece 1 foot long is nailed 
to the outside board and the inside board 
to form a 1 foot square opening in one corner. 

This is to act as a base for nailing in 
the tree holder. 

The tree holder is made of the same 
size board. Four pieces, each 1 foot long, 
are nailed edge to edge to form a holder 

with an almost square opening. This is fas­
tened with nails to the inside intersection 
of the two boards which form the square in 
one corner. 

The shape the stand will take, when the 
outer covering is mounted, depends upon 
how the built-up boards are mounted. Pieces 
of laths are best for thi;. To build the slopes 
up to the tree holder, fasten laths from the 
outside board to the top of the holder, at 
the back and on the sides, as desired. A 
board placed from the front corner, where 
the tree holder is mounted, to the opposite 
corner formed by the long inside board, is 
the base for nailing the lath which continues 
up to the tree holder. 

Other laths nailed from the outside board 
to the board mounted crosswise provide a 
flat surfaee in front of the tree mount. If 
additional slope is wanted toward the tree 



Christmas Tree Base 

Tiny toto will thrill at the oight of a Chrinmao uee base ouch � 
thi1 one. Constwction is 1imple. 

by 
F. Leland Elam 

A base without tunnels_ 
and electric train ma}' 
be fitting with numer· 
ous toy animals, trees· 
and small buildings. 

holder or the ou.tside edges, laths can 
be nailed from a lower board to ones 
sloping toward the holder. 

When the stand is completed, life can 
be added to it by installing a toy train 
track on it. It is desirable to have the 
track extend into tunnels on opposite 
sides of the stand. The tunnels must, oi 
course, be mounted before the plaster 
covering is applied. Form the tunnels 
by folding a piece of tin to the desired 
size and shape. A flat bend at either 
end will provide an edge for nailing to 
the board, which is mounted crosswise. 
The track is not mounted until later. 

\ 

The next step is 
to take a piece of 
burlap, or sacks 
sewn together, and 
fit it to the stand. 
It should be large 
enough to allow 
for fitting into the 
design formed by 

[Continued on 
page 130] 

After determining the 
tunnel openinas, dip · the 
burlap in plaster of Paris. 
arranee it on the frame� 
work and build up low 
place• with banda full of 
plaster as shown at left. 
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Timely Haus ehald Shari - Cuts 

Ladder Movinq Is Simplified 

BOTH the handy man and housewife will ap­
preciate this clever method of transporting 

a cumbersome step-ladder from one part of the 
home to the other. By fitting the front upright 
pieces of the ladder with a pair of fwniture 
casters, the heaviest ladder can be rolled to the 
place where it is needed without the user exert­
ing strenuous effort. 

With the aid of a brace and a suitable bit, 
drill a hole at the bottom of each front upright 
for the casters. Make certain that the holes are 
low enough so that the ladder can be tilted to 
a convenient position for rolling.-A. Waychoff. 

Pads Prevent Sticking Of Ice Trays 

PRACTICALLY every owner of a mechanical re­
frigerator has at some time or other experienced 

difficulty in removing ice trays from the freezing cham­
ber. This disagreeable annoyance can be overcome by 
cutting pads from an old inner tube to the exact size 
of the tray, and inserting them in the shelves of the 
freezing chamber. A slight tug will at once free the 
trays from the rubber pad, making their removal ex­
tremely simple.-A. H. Tempe. 

Pail Holder Attaches To Ladder 
I-V4"X V$ � STRAP 

IFION SI-IAPE:O AS 
SHOWN AND 
SCRtWE:D 'Tt) )( UNOERSIOE Of , PLYWOOD 

A REMOVABLE pail holder that can be attached to 
any step-ladder is a device that every housewife 

will greatly appreciate. The holder is simply a piece 
of 5-ply veneer having a circular opening 1 inch smaller 
than the top diameter of the pail. A pair of strap iron 
brackets attached to the veneer panel. They permit the 
pail holder to be securely held to the top step of th.e 
ladder when in use.-F. Doughty. 

Notched Brackets Balance Coal Hod 

A COMMON fault of the ordinary coal hod is that 
its balance is usually disrupted when it is filled 

to the top with coal. To overcome this, remove the 
original bail brackets and replace them with a pair of 
notched brackets formed from l-inch strap iron. Bend 
them to the shape shown in accompanying detail and bolt 
or rivet to the side of hod. With the improved brackets, it 
is a simple matter to balance the hod.-A. S. Wurz, Jr. 
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The short, chunky, deep-chested man 
should select a gun with a 13 %-in. 
stock, having a heel drop of 2 V.-in. 

THERE is a belief, sometimes expressed, 
to the effect that certain individuals are 

able to pick up most any sort of shotgun, light 
or heavy, any gauge, and with varied length 
of stock, drop at heel, comb and pitch of 
barrel, and do as excellent work with it as 
any other gun. It would be logical to demand 
proof when such assertions are made. So 
far, it has been impossible to find a shotgun 
devotee who has been able to prove the con­
clusions just stated. The fact remains that 
if one wants to get the most out of a shotgun, 
it must be more or less carefully fitted to 
his requirements, physical and otherwise, else 
the results from the use of the weapon will 
be questionable in the extreme. 

Comparatively few shotgun users have 
ever taken serious note of just how the gun 
they are using measures up to demands. If 
they are consistently missing game, blame is 
placed on the shells, the barrel, or the make 
of the gun. Some other gun and shells, they 
feel, would change things completely. Proba­
bly in some instances the gun and shells may 
be at fault, but not always. There are other 
things that must be considered. The stock 
of the gun and the drop at heel and comb 
must be taken into consideration when pur­
chasing a gun. Unless your gun fits you in 
every way you cannot expect to go out and 
do worthwile shooting with it. 

If all persons using a gUI1 were built alike, 

Haw. Ta Select 

By standing a gun 
against a petfec:th• 
vertical wall, the 
p i tch, h e e i  a n d  
comb drop can be 
quickly determined. 



guns could be made identical. But there are 
short men, tall, stout, medium and lean men; 
some with long arms and some with short 
arms. To believe that one certain cut of shot­
gun will do for all of these individuals is 
asking a great deal. Take the comb of the 
shotgun as an example. If the shotgun has 
a thick comb and the man shooting it is a 
person with jowls or outstanding cheeks, the 
tendency is invariably to throw the gun out 
of line, in which case the shot will go to the 
left. To bring the gun in line, such an indi­
vidual must have a stock with a thin comb; 
in ' fact he may even have to have a special 
stock thinned down for him to suit his re­
quirements before he will be able to do any 

Because of increased muzzle 
blast h e a v y - l oa d  hunting 
guniJ require a longer barrel 
than guns of average load. 
Left-These upland hunters 
are e q u i p p e d  with guns 
having 2 8 - i n c h  b a r re l s. 

A Shalgu n Robert P�Ze Lincoln 
T�j Facts that every <(":r·; sportsman should 

know when he is 
buying a shotgun� 

real shooting. On the other hand, if the 
shooter has a thin or sunken cheek the direct 
opposite will be the case if a thin comb is 
used. He will shoot to the right. To remedy 
the situation he must have a thick stock to 
keep the gun in line. It is strange how little 
attention is ever given this matter of the 
proper stock. It is an adequate explanation 
for much poor shooting. 

Another qualification rarely considered in 
{Continued on page 120] 

This hunter is using the popu· 
lar pulllp·gun, which function• 
best with 28·inch barrel length. 
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THE construction of the range is very simple yet It serves the 
purpose for clubs whose members wish to improve their mark· 
manship and for training before the hunting season. The 

resounding ring of bullets striking the steel back plate or sidu has 
been dead•ned by enclosing the shtl plate with framtwork and 
leaving a space ten ·Inches in width and seven feet in deptll which is 
Hlled with sand. Another helpful feature is the indirect lighting 
system, all light being reflected from an overhead frame which can 
be lifted and moved to the desired distance from the targets so that 
no shadows or bright lights bother the one who Is firing. 

All the steel p late needed can be purchased from a map metal 
dealer or Junk yard at a reannabl• price. It need be no thicker 
than a quarter of an Inch. Tnt rangt may be painltd elthtr black 
or dark green. The latter color is  recommended as mora suitable 
because it Is restful to the eyes. The nftecting tin can be obtained 
at a foundry at a slightly higher price or empty five gallon gasoline 
tins can be cut to the required siu. Six, one hundred watt bulbs 
have been found to give more than ample Illumination. 
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Photo shows the indoor range ready for use. Below o.re constructional details 
for builder. Six 100-walt bulbs were 
found to give ample illumination. Back 
and sides ate designed to remove most 
of the noise caused by striking bullets. 



New Ideas for  the Handy Man 
Window Shade For Movie Screen 

A WINDOW shade that is no longer suitable for 
use in the home can be made into a handy col­

lapsible home movie projection screen. A 35-inch 
shade is best suited for the pw·pose. Mount it on 
a 1 by 4 by 40-inch board with regular shade hooks. 
Drill a in-inch hole in the exact center of the plank 
and insert a 36-inch dowel. A screw-hook is in­
serted in the end of the dowel for attaching the 
shade. Complete the screen by spraying it with 
aluminum bronze paint.-H. A. Bowman. 

Delicate Thermometers Protected 

DELICATE thermometers such as used for home 
medicinal or scientific purposes can be pro­

tected against accidental breakage by placing them 
in a rigid case when they are not being used. Such 
a case can be easily made from a length of bamboo 
cut off between the ribbed sedions. Line the in­
side of the bamboo with cotton or felt padding and 
secure it with glue. Force a wad of cotton into the 
closed end of the tube and fit a cork into the oppo­
site end to complete the case.-C. B. A. Kean. 

"Scrambled Music" Is Novel Stunt OF CARDBOARD FOR HOI..E 
IN RECORO 1,HIS clever stunt is certain to add new life to any 

party or family gathering. Simply by inverting the 
records and reproducer head of a phonograph it may 
be used for providing what might well be termed 
"scrambled music." 

The record is placed on an elevated turntable made 
from a length of heavy mailing tube and cardboard to the 
dimensions indicated at right. Allow a short length of 
dowel to protrude from the top of the support so as to 
keep the record in its correct position.-P. R. Ronnie. 

� IRON Of\ LEAD WEIGHT -OR BOOK 

';1·· , -
1 . . · -- . I 

,�. �: : : ,. .,. - .· -i--
' ' l 1" J - 1 _ o. : A Teeter Nest For Laying Hens 

P OULTRYMEN will find this mechanical hen's­
nest capable of increasing egg production. The 

device works on a simple teeter board principle; 
when the hen enters, its weight causes the lower 
shelf to rise, closing the entrance. Assemble the 
nest from light stock salvaged from packing cases. 
The supports are attached to the upper frame and 
lower shelf hinged to cross bar.-T. V. Summers. 
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by Nick Limber 

BRITAIN'S new sky liners 
have spanned the great 

Atlantic and have landed well 
ahead in the race to establish 
a trans-oceanic air service. 
This magnificent fleet of flying 
boats has brought the Do­
minion of Canada closer to 
the mother land than ever 
before and is now to be the 
final link between the old and 
the new continents. 

Equipped with the latest of 
scientific d e v i c e s , these 
winged clippers represent a 
golden harvest after 34 years 
of aeronautical research and experimentation. 
They are a triumph of aeronautical skill. 

Built for Imperial Airways by Short Bros. 
Ltd., the boats have a wing span of 114 feet 
and an overall length of 88% feet. They are 
powered with four Pegasus engines, similar 
to that used in the altitude-record holding 
Bristol 138A, and maintain a maximum speed 
of 200 m.p.h., cruising at 165 m.p.h. They 
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Facts About the "Caledonia" 
In an effort to establish a trans-oceanic 

air service between England and the U. S,, 
the 11Cilledonla'', of I mperial Alrwaye, 
made the nnt trip In 15 hours, 9 mi nute&. 
The return trip of I .960 miles required 
only 12 hours, 5 m i nutes due to favorable 
winds. Before actual paneng8r flights are 
made. the •'Caledonia" will be used to make 
several test croeslnas to cheak fuel consum p. 
tlon, meteorological and radio servloe. 

Thla article !ella you how to make a 
beautiful solid scale model of this now 
historic ftylng boat. 

Thio three-view &:eneral lines plan 
ohowa the proper placin&: of de­
tails and the paintin&: scheme. 
Body is finished in silver. Under· 
side of the fuselaae and the 
win&: floats are lacquered in red; 

are designed to accommodate 24 passengers 
as a day liner and 16 as a sleeper. Each ship 
is manned by a crew of 5, located in the upper 
deck of the two-deck hull. A promenade 
deck, salons, smoking lounge and model 
kitchen are located on the lower deck. Large 
windows, de luxe furnishings and a new tech­
nique in cabin design insure the passenger's 
maximum comfort and safety. 
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This solid scale model of 
the British "Caledonia" 
is an intriguing project 
for airplane enthusiasts. 

PRINC I PAL DETAILS 
OF THE ASSEMBLY 

The model which is described here is the 
"Caledonia," the second to be constructed 
in a fleet of 29 ocean airlines. 

Construction of the model begins with the 
fuselage, which is carved frQm a balsa block 
11% by 2% by 1% inches. Draw the side 
view or profile of the hull on the block and 
then proceed to cut away the excess wood 
outside of the line. After this operation has 
been completed, sandpaper the newly cut 

J a n u a r y ,  1 93 8  

The maiD illustra· tion. above, ahowa the ••caledonia" 
model ia penpec· tive. Accompanyp ing details show the 
patterns for fuse­
lage, w i u g ftoats 
in template form. 

U S E  TEL4 PLATES 
CUT TO SECTIONS 
AS G I V E N  BELOW 
FITTING THEM T O  
POSITION!! NOTED 
ON PLANS WHEN 

SHAPING THE HULL 

F LOATS 
MAKE 2 THUS OUT OF 
5/B" SQ. BALSA BLOCK 

(1!8" SQUAR ES) 

CUT TEMPLATES 
TO HEAVY LINES 

f------- . 
""' \ 
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SECTION AT 
WING ROOT 

� A-A 
MAI N AI R FOI L S ECTION PATTERNS 

�--------------- 6�·�·----------------� 
Ll ---�-�+�-------=�::--��:;----�::��If 

- NACELLE OINEORAL _.,.. ( 1/U;u 

--PostTJON 
3 /i':...' -----;� J-4-----A-.- 3" ------'�; -<tf\ FLOAT I" STRUT 

I I "  I 
4 l j6 ---

WING LAYOUT (MAK E I LE F T  AND I R IG H T ) 

Shown in the accompanyiaa plaa1 are the wiac lay� 
out. rudder pa11ern, e t a b i l izer pattern. propeller, 
nacelle and cowling derail, the main airfoil aection 
pattern• and a section of airfoil at the wing root. 

surface, draw the top profile on 
the block and commence shap­
ing the sides. After the sides 
have been shaped and sand­
papered, proceed to shape the 
hull as shown at the various 
cross-section details. While shaping the 
hull the builder must exercise extreme 
care. A sharp knife and sandpaper are 
the only tools required in this process. 
Once the hull has been �haped and finished 
with smooth sandpaper {No. 00) , insert bam­
boo strips or fa-inch dowels into the side of 
the fuselage to aid in supporting the wing. 

Attention is next focused on the tail sur-

Complet•d, the "Caledonia" luxury sky liner is an autben· 
tic reproduction of the ships A:ying the Atlantic ocean. 

R6 

GROOVE WITH SAN DPAPER 

NACELLE & COWLI NG DETAIL (ACTUAL SIZE) 
NOTE: T H E  FITTING MAY BE C O NSTRUCTED IN I PI ECE. 
AS SHOWN, OR I N  !.!PARATE U NITS AS BUILDER PREFERS 

faces. Both the rudder and the elevators are 
cut from is-inch sheet balsa. Streamline the 
assembly by first rounding the leading edges 
and then tapering the trailing edges. Finish 
with smooth sandpaper and cement to the 
fuselage, as shown in the diagram. Note that 
ambroid is used in all of the gluing opera­
tions as it is the quickest drying and best 
suited glue that can be used with balsa . .  Allow 
the assembly to dry in place, making certain 
that the rudder is vertical and the elevators 
horizontal. 

With the completion of the tail unit, begin 
[Continued on page 126] 

M o d e r n  M e c h a n i  x 



HANDIKINKS FOR rHE SHDPMAN 

Veneer Gluing Is Simplified 

THE problem of obtaining even pressure 
when gluing veneer inlays and intarsia 

cut-outs always confronts the craftsman. To 
overcome this, lay the material to be glued 
flat on an even floor surface and cover with 
heavy wrapping paper. Place a wooden 
frame around it and pour in dry sand. Moist 
will not do. Tamp the sand down into the 
box to insure an even pressure over the 
entire glued area. Increasing the frame 
height will increase the potential pressure, 
but a frame eight to ten inches high will 
prove sufficient.-0. E. Olson. 

Toothed Ladle Aids In Dipping Paint 
-� wHERE a dipper or ladle is used to convey paint, tar or 

other viscous liquids from one container to another, the 
use of a handy toothed ladle will prevent stringy drippings 
from forming. With the aid of a pair of tin snips, remove the 
rolled lip from the dipper then cut a series of vee-shaped 
notches along the edge to provide a saw tooth effect. The 
teeth will reduce the film area of the paint, actually cutting 
off the superfluous drippings.-A. H. Tempe. 

Water Glass Aids Plaster Molds 
DIFFICULTIES encountered in s e c u r in g . 

good castings from plaster of Paris molds 
can usually be attributed to the dampness of the 
plaster. A proven way to seal out moisture is 
through the application of a solution of one part 
water glass and one part water to the inner 
surfaces of the mold. Immediately after the 
solution has been applied, hold the molds over 
the smoking flame of a kerosene lamp. After 
a layer of soot has collected they are laid aside to 
dry before being placed into use.-A. Waychoff. 

J a n u ar y ,  1 9 3 8  

Cards Copy Unknown Curves 

FITTINGS for curves, such as found on 
moldings and cornices, can be easily cut 

by dete1mining their contour with a deck of 
cards. Stack up one or two decks of playing 
cards and press the ends over the molding 
in question. The cards will naturally follow 
the shape of the moldings so that the irregu­
lar hues may be traced with a pe�cil. 
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CONSTANT ACTION PENDULUM-To a 

small steel ball, attach by means of paraffin or 

candle wax a piece of ordinary thin cord. Attach 
the free end of the cord to the end of a stick 

which is supported over the edge of a table by a 

heavy object. While the ball is swinging freely, 

bring a strong magnet close to it, but not on the 

same level. With the magnet a short distance 

above the ball, it will continue to swing almost 
indefinitely. If the ball is attracted to i:he magnet 

directly, it indicates that the magnet is too close. 

MYSTERY WALL CLOCK-On a heavy sheet 
of square or round cardboard, place in a circle 
the numerals one to twelve, equidistant, and 
running counter clockwise. Attach a light stick 
to the wirtding key of an alarm clock. The stick 
should be as long as the radius of the circle 
around which the numerals were placed. Then 
attach a magnet to the end of the stick. The 
dock with its accompanying magnet should be 
placed close to the back of the clock face. A 
small piece of tin or iron will follow the magnet 
as it makes its hourly trip around the circle. 

. C O N STA NT A CT I O N  
P E N D U L U M  

WAX D I SC ,  1-' 0 R M E D  
F R O M  G R E E N  O R  
R E D  C A N D L E ,  C O N ­
TA I N I N G  IRON FILINGS 

STEEL BALL I S  
A T T A C H E D TO 
STR I N G  WITH WAX 

, 
� 

DANCING WAX-Melt some wax from a colored candle onto 
the surface of a pan of water, to form a small disc. Sprinkle the 
disc with iron filings and cover with more wax. With the disc 
floating on the water, bring a magnet close to it and watch 
the disc dance around on the water's surface. The trick is more 
impressive if the magnet is concealed in a small match box. 

' 



by Prof. Victor Lewitus 

NEARLY everyone has either seen or 
heard about magnets, but very few peo­

ple realize just how indispensable magnets 
of one fonn or another have become. 

The Chinese people appear to have been 
the first to make use of the natural magnetic 
minerals which they found in certain regions, 
in great abundance. They discovered that the 
"lodestone," as it was called, was capable of 
attracting some things and not others. 

As a result of these observations, man today 
has the advantages of the mariner's compass, 
the electric bell and buzzer, the magneto of 
automobiles, numerous railway signal de­
vices, and many special surgical instruments. 
We must not forget to mention the telephone 
and the telegraph, nor should we forget that 
magnetism is the important factor in the pro­
duction of electrical energy from the dynamo. 

Our modern life is absolutely dependent 
upon the workings of magnetism. Without 
it we could not enjoy modetn means of travel, 
be it on land or sea or far up in the clouds. 
Without it we could not communicate swiftly 
as we do from one end of the earth to the 
other. Without it we would be much dis­
comforted. 

WATER COMPASS--Jnto a small vial or glass 

tube, place a small nail with the head toward the 

bottom of the vial. Cork it up and place it in a 
tumbler or pan of water. As the vial floats it is free 

to move in any direction. Then bring the magnet 

close to the vial but not touching it, and notice how 

it follows the magnet around the edge of the pan. 

THE FEEDING CHICKEN-From a piece of 
stiff cardboard, cut the profile of a chicken, the 
size depending on the strength of the magnet 
to be used. To the side of the chicken that is 
away from the audience, attach a strong magnet 
by means of cord or thin wire. J'lace the magnet 
as dose as possible to the mouth of the chicken 
without having it show. Using small ball bear­
ings as feed, bend the chicken down dose to 
the ground and notice how rapidly it "eats." 

THE T H REE 
M U S K E tEERS 

THE THREE MUSKETEER5-Between the 
poles of a large magnet, place three ball bear­
ings. Be sure that they are touching each other, 
and are as dose to the center as possible. Then 
bring a magnet about half the size of the larger 
one between the poles of the latter, and towards 
the ball bearings. As the magnet approaches the 
three ball bearings, they will move backwards. 

MAGNET BALLOON-Into a dark colored 
balloon, place a few pinches of iron filings or 
a small piece of steel wool. Then inflate the 
balloon and tie the end with a piece of cord or 
rubber-band. Place it on the table or floor and 
bring a magnet doseby. The balloon wiU rise 
rapidly off the table or floor to meet the magnet. 



A Revolving Magazina Rack 

by 0. E. Olson 

HERE is .a magazine rack that is as practi­
cal as it is novel. The box rotates freely 

on a sturdy pivot staff, making the magazines 
available from any angle. The pleasing 
Colonial design makes it a truly attractive 
piece. 

Furniture w o o d s characteristically Co­
lonial, such as maple, walnut, cherry or birch. 
are the best to use. Start by laying out the 
box sides on %" stock according to the 
graphed drawing, Fig. 4. It is likely that 
material will have to be glued up to obtain 
the desired width. The vertical design open­
ings are started by boring a %" hole at the 
top and bottom of each space, then cutting 
with a scroll-saw a sabre blade. The top 
edge is rabbeted o/s"x%", to fit the slot in the 
quarter-round trim. 

Next cut the back and front pieces 4%'' 
in width, and rabbet same as the sides. The 
bottom board is cut from %" stock. As­
semble sides and bottom of box with wire 
brads. Then cut the quarter-round trim and 
rabbet as shown in Fig. 6. The back corners 
are mitered as shown in Fig. 7. The inside 
edge of trim should fit flush with inside of 
sides. Sand and glue pieces in place. 

Layout and cut the center, or handle piece 
of glued stock, following the dimensions as 
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shown in Fig. 3. Sand well with fine sand­
paper, and fit in place by notching trim as 
shown in Fig. 7. The front and back edges 
are held with %" wire brads. 

The angle block is cut as shown in Fig. 9, 
and is fastened to the box with hidden flat­
head screws. The screws are set in %" holes 
which act as deep countersinks. Cover these 
holes with button caps as shovvn in the 
drawing. These caps may be purchased 
ready to use or may be turned on a lathe. 
As the lower cut of the angle block deter­
mines the angle at which the box will stand, 
it should be checked carefully. The cut made 
should hold the box at an angle of forty de­
grees from level, as shown in Fig. 1.  

Next, turn the cricket stool top from 2" 
stock, 81!4" in diameter, the edge design of 
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which can be either plain or grooved. Sand 
on a lathe with fine sandpaper. Then turn 
the legs according to specifications of graphed 
layout, shown in Fig. 2. Two legs may be 
turned in a single piece on the lathe. 

To insure a uniform slant of forty-five 
degrees of each leg from the top, it might be 
well to use a boring jig, made by boring a 
3;4" hole of the desired slant in a piece of 2" 
waste stock, and clamping this piece in posi­
tion to the turned top, as a guide. 

Before gluing the legs in position, make 
and fasten the pivot staff to the top. To 
make this staff, bend and trim the wings of 
an ordinary grip-neck caster, as shown in 
Fig. 8, and bore two 136" holes in wings as 
shown. Slightly countersink the caster wings 
in cricket top and fasten with two 1" screws. 
Then bore a hole in the angle block to fit the 
clipsocket for caster staff. It is important 

J a n u a r y ,  1 9 3 8  

The builder will find hi• work simplified consid· 
erably if be carefully studies all the above de· 
taila, making patterns full size before starting 
construction. This piece of furniture will be 
never-endin.g source of convenience to the user. 

that this hole be at a right-angle to the base 
of the angle block. A flat, ball-bearing type 
caster can be used successfully, but requires 
somewhat different assembly. 

Finish before putting on the copper corner 
trims. Stain desired color, and apply a coat 
of white shellac. When this is dry, rub down 
with No. 00 steel wool, and follow with a coat 
of good furniture varnish. Let stand until 
thoroughly dry then rub again with steel 
wool. Apply a second coat of varnish, and 
when dry bring to a high lustre by rubbing 
with pumice and oil. 

The copper corner strips add greatly to 
the appearance of the piece, and can be made 
by bending 1 %" strips between boards, as 

[Continued on page 140] 
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WINTER AIDS FOR MOTORISTS 

These simple tools permit the Motorist t o  install tire chains in a fraction o f  th� 
usual time. A hook formed from heavy iron wire is slipped bewteen the wheel 
spokes, the chaina attached to the ends and the car driven forward. The book is 
then removed and the chain& locked with the aid of the simple lever shown. 

Left-To insure a hot 
spark it ia vitally im­
portant that the ignition 
circuit be in perfect work­
ing order. After a car has 
been in use for some 
length of time the dis­
tributor cable plugs be­
come faulty, resulting in 
the loss of spark. To 
overcome this, pour a 
few drop• of mercury in 

.each nipple and replace 
the high-tension cables. 

The blow torch illustrated below will find many practical 
uses around the garage and workshop. It is especially use· 
ful for heating the car manifold so as to permit quick 
starting in cold weather. The torch consi,ts of scrap pipe 
and fittings connected a1 shown. Cotton wicking forms the 
horner. Alcohol or kerosene may be used for fueling torch. 

Every r.\otoriot is troubled with ;he problem of keeping the 
motor warm when parkin�Z: the car outdoors for several hours. 
Excellent insulation against C'old can be provided by fit· 
tine- the radi11tor with a cover made from felt-backed. leather· 
ette and filling the space between the engine and dust pan 
with asbestos steam pipe packi.a.g in mannel" outlined abovt-. 
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PRACTICAL WORKSHOP KINKS 
STRIP O F'  TI N  

SOLDERED o.� ��=-��ift·-� 
RIVETED 

NAILS DRIVEN 

IN AND 

SOLDERED 

LINSEED OIL ­

LEVEL 

Shop Horses Made Of Pipe 

A PAIR of heavy-duty shop horses that 
will find practical application about the 

shop can be formed from lengths of one-inch 
pipe and several fittings. Assemble the legs 
as shown in the accompanying illustration, 
sawing off the ends of the pipe at an angle of 
45° The counterboard is a length of 2 by 6 
inch stock cut to the desired leng�h and bolted 
to the flanges. The use of elbow fittings 
eliminates pipe bending.-W. C. Wilhite. 

Handy Paint Brush Container 

A ONE-GALLON varnish can makes a 
useful container for spare paint brushes. 

Cut off the top of the can and fit it with a 
hinge at one end. Solder a strip of tin around 
the end

· 
of the lid so that it overlaps on the 

can. Punch holes in the sides of the can at 
varying heights and solder nails in them to 
serve as brush hooks.-R. A. Kelly. 

2."x e � - ­
wooo 

Chuck Forms B ench Vise 

By MEANS of  a lathe chuck adapter bolted 
to one corner of the workbench, the reg­

ular lathe chuck can be employed as a vise 
for holding small metal turnings that require 
filing, sawing or threading. A hole drilled 
through the bench, directly underneath the 
adapter, permits working with long stock.­
Homer West. 

Blow Torch Soldering Iron Stand 

OTHER 

OPENINGS 

PLUGGED 

A SOLDERING iron stand that derives its construc­
tion from pipe fittings, and heat from a blow torch, 

will insure the metal worker of a hot iron at all times. 
The stand is formed from a length of l-inch pipe, floor 
flange, right angle cross and three pipe nipples. The 
supporting pipe is stuffed with asbestos wool so that heat 
does not penetrate to the workbench and the various 
fittings assembled in the manner shown. 

A blow torch flame directed into the center nipple will 
distribute heat to the remaining nipples, which serve as 
holders for the soldering irons. The stand may be also 
used as a rivet heater by drilling holes for their accom­
modation in one of the nipples.-M. A. Hall. 
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The soap box racer is 
equipped with a novel 
brakins device. · When 
depressed, the r e a r 
wheels are raised otf 
the ground. The brake 
rese m b l e s  the tail 
okid of an airplane. 

Looking into the cockpit. Tho brake pedal is 
located beneath the steerong wheel. Pedal a11d brako 
are �onnected by a neel cable. Sides of cockpit 
are padded. Celluloid windshield rises above cowl. 

by 
Donald G. 

Cooley 

WHEN better soap box 
racers are built, young 

workshop fans like Robert Ballard 
will build them. 

Robert is the twelve-year-old youngster of 
White Plains, New York, who holds the title 
of world's champion soap box racing pilot 
-a soap box racer, of course, being a home­
built, boy-size vehicle which uses gravity or 
human pushing power for a motor. Bobby 
won both the national and international 
c.liampionships a few weeks ago when his 
racer pr�ved itself the fastest thing on 
wheels at the fourth running of the All­
American Soap Box Derby at Akron, Ohio. 

His victory entitles him to a four-year 
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Thia aerial view of Derby Downs, near Akron., Ohio. 
!lhows the buee inclined track on which the soap box 
races were held. More than 100,000 spectators 
attended the meet, an annual junior sports event. 

scholarship in any state college or university 
· he may choose. He also won a silver trophy 
and a diamond-set gold medal. The mantel 
above the fireplace in his home is over­
flowing with trophies testifying to his skill 
as a desginer of soap box racers. 

[Continued on page 132] 
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This view o f  Bob Bal­
lard's soap box racer 
provides a clear concep· 
tion of the streamlined 
desilln of the body, the 
faired axles and the road· 
hugging q u a l i t i e s  im­
parted by the underslung 
design and wide-spaced 
wheels. Left-This top 
view shows the cigar· 
•haped body with taper­
ing nose and tail. The 
driver's seat is just wide 
enough to admit pilot. 
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THE veteran chess fan will derive much 
pleasure from this lilliputian version of 

the ancient but popular game of mental skill. 
Not only is this little board unique in size, 
but novel in construction as well, for its 
playing pieces are so made that they cannot 
accidentally shift position while in play. The 
board consists of a hinged maple box with 
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Deoiened by Selh and Boyd Pulley of Logan, Utah, thio 
tiny chess board, measuring but J V4 by 7 inches when 
closed, cotrveaiently titll into the Vestpocket. Play· 
ing piece• are lathe-tumed -so aa to fit into boles 
drilled in tba maple aad walnut ialaid playin• board. 

the checkers inlaid in walnut on the bot­
tom and top. 

Little explanation regarding the mak­
ing of the box is necessary. Each half 
measures 3 1/4  by Vz by 7 inches. The 
sides are made of Vz by %-inch lengths 
of maple plywood or solid stock about 
%-inch thick. Blocks for the checker 

design are cut from walnut and maple veneer 
and attached with casein glue. 

After the glue has set, carefully drill %­
inch holes in the exact center of each square 
for inserting the playing pieces. Drill the 
holes so th!lt they pass through the blocks, 
but not through the maple stock underneath 

[Continued on page 128] 
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RADIO / 

SPARKS 

By replacing the regular soldering iron 
plug with a night lamp, as shown, 
un11ecenary waste of currenc:,. when 
iron U not i� uae, will be avoided. 

Ordinary fingernail polishe6 
may be used for tinting 
colored pilot bulbs used 
to identify wave bands ia 
all-wave r a d i o  receivers. 

J an u a ry , 1 9 3 8  

.000 3 5  M FD .  
V GIABU.: CONDENSER 

On early receivers where 1t IS difficult 
to separate local stations, a wave trap will 
often overcome interference. It conaiatt 
of a .00035 mfd. variable condenser and 
home·made coil mounted on a wooden 
base. Wind the first coil with 75 turns 
of No. 22 d.c.c. wire on a 2 V2 by 3-inch 
coil form. Connect the end1 of thit coil 
tO the condenser and two termiaalt. 
l•beling them 1 and 2. Over the eod 
of the 75-turn coil wrap two layen of 
adhesive tape and on this, another wind· 
ing of 10 turns. Coooect the ends of 
this winding to terminals 3 and 4. To 
u1e the station separator, connect termi· 
nal 3 to antenna and 4 to antenna post of 
receiver. Adjwr condenser until ituerfer· 
ence Q overcome. If this doe• not work. coaaect mtenna to terminal 2 lllld lead 
from antenna post on Mt to terminal 1. 

S I M PLE TEST 
SET 

. ' . " 
Here is a simple test set thai witl 

� prove -very useful. T QUcb the 
test leads to a suspected radio 
part; if no sound is heard, an 
open circuit exists; if a loud (rash 
is heard,: the drcuit is dos.e.d. 

Left-Thia compact reel-type antenna is 
especially useful for travelers. It is 
made by replacing the cloth tape of a 
sewing measure with a copper ribbon. The 
rape reel is connected to sel as ahown. 
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C o mp l e te A m ateur Station 
by Stanley Johnson 

THE ability of simple short-wave sets to 
provide communication when all other 

means are wiped out has time and again 
proved of priceless value to isolated com­
munities. Yet too often, emergency equip­
ment independent of power lines is not built 
up until a sleet storm has left communication 
wires an icy tangle or flood water is be­
ginning to trickle across the living room floor. 

This receiving and transmitting unit­
actually a complete amateur station-may be 
operated entirely from but a single storage 
battery, making it an ideal emergency­
portable unit for any amateur and of even 

98 

Wiring of the receiver 
and t r a n s m i t t e r  com­
ponents can be made 
extremely simple by re· 
ferring to thia pictorial 
plan. It is identical to 
the s c h e m a t i c  circuit 
s h o w n  on paee 100. 

greater value to the rural amateur who lives 
far from power lines. Although it measures 
but ten inches wide, seven inches high, and 
seven inches deep, it is capable of surprising 
output at low plate voltage. The unit shown 
in the photographs was used in the national 
amateur "Field Day Contest" last year, and 
during sixteen hours of operation allowed 
contact with 22 stations in a dozen states. 
including widely separated California, New 
York, Minnesota and Texas. Input to the 
transmitter was 10.5 watts, obtained from a 
small genemotor. 

The unit uses three metal tubes, a 6L6, a 
6J7, and a 6C5. The 6L6 serves as a crystal 
oscillator in a new transmitting circuit which 
allows clean keying on the fundamental fre­
quency, good output when doubling, and 
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O p erates From 
S torage B allert 
simplified antenna matching - all 
with but two tuning condensers and 
a single coil. The 6J7 and the 6C5 
provide for reception in an im­
proved electron coupled detector­
resistance coupled audio receiving 
circuit. 

All of the tubes used are of the 
six-volt variety which m a y  be 
lighted by a storage battery. The .__ 
same battery can drive a 6-250 volt 
50 milliampere genemotor to supply the plate 
voltage. · Five or six heavy duty "B" batteries 
may be substituted for the genemotor, but 
vibrator power supplies of the type used in 
automobile radios are not recommended be­
cause of poor regulation and the difficulty of 
filtering them enough to. allow their use with 
short-wave receivers. 

The use of a black crackle finished pressed 
wood material for the base panel makes the 
transmitter-receiver easy to build. Holes 
may be drilled with ordinary wood tools. 
Small wood cleats support the base panel in 
order to allow space underneath for the wir­
ing and small parts. The front panel is a 
7 x 10-inch sheet of a zinc alloy material 
similar in appearance to aluminum b u t 
cheaper and easier to work. All tuning con­
trols-the "send-listen" switch which shifts 
the "B" voltage from the receiver to trans­
mitter, the jack for the plate current milliam­
meter and the two antenna insulators-are all 
on the paneL 

The receiver portion of the unit requires 
the most wiring so it is best to wire it first. 
All radio-frequency "grounds" are made to 
a group of soldering lugs between the two 
receiver tube sockets. Short leads and well­
soldered connections are important. Looking 
at the set from the bottom, receiver wiring 
is separated from transmitter wiring by the 
four wire power cable. 

The detector circuit of the receiver fea­
tures an improved version of the electron 
coupled oscillator. Notice that the cathode 
"tickler" coil is wound in the opposite direc­
tion from the "grid" coil and unlike the older 
circuit, only the grid coil is tuned. A very 
small variable condenser, made by removing 
two plates from a five-plate midget variable, 

J a n u a r y ,  1 9 3 8  

The unusual compactness o f  the combination 
transmitter and receiver permits it to be set 
up for emergency operatioll indoors or out. 

is used for tuning in order to spread the 
amateur bands over a good portion of the 
dial. The builder must be careful in winding 
coils, however, or the narrow bands will be 
missed entirely. Some adjustment of the 
antenna coupling condenser may be neces­
sary in order that the amateur bands fall 
in the center of the dial. 

Once the receiver is completed and work­
ing properly, you are ready to begin on the 
transmitter. The circuit is one of the several 
new regenerative crystal circuits. Regenera­
tion, obtained from the radio frequency choke 
and condenser in the cathode circuit, in­
creases the output and allows keying of the 
transmitter at the crystal frequency under 
considerable antenna load. This particular 
method of securing regeneration is generally 

When the set is not in operation, be sure the 
changeover switch is either in the oft position 
or on utransmitter." When the switch is in Hre­
ceiver" position. the potentiometer and dropping 
resistor are connected across tbe uBu battery. 
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The above photo• show both top and bottom of the transmitter and receiver cbauia. The 
chassis is constructed of Masonite for easy drilling. The paftel is of aluminum or ziac alloy. 

credited to Frank C. Jones, veteran short­
wave experimenter. Thanks to the high mu­
tual conductance of the 6L6, excellent output 
is obtained at twice the crystal frequency 
simply by tuning to the second harmonic. 

Since the currents are heavier than in the 
l'eceiver, number 14 enameled wire is used 
for the radio-frequency leads. As before, 
' ·grounds" are made to a single point, this 
time to the juncture of the two by-pass con-

gives good 1·esults on low power in the day­
time, 80 meters being preferred for opera­
tion at night. An easily erected antenna for 
both bands is the "end fed Hertz," a single 
wire 133 feet long. The antenna condenser 
is adjusted for the desired antenna load and 
then resonance is restored by rotating the 
plate condenser. A six-volt dial light bulb, 

densers. The jack for the plate current milliammeter 
must be insulated from the metal panel. Transmitter 
coils are wound on molded coil forms and tube and 
coil sockets are of similar high insulating material. 

The crystal for the transmitter should be a high 
power "A-T" or "LD-2" cut. A good 80-meter crystal 
with a frequency between 3,500 and 3,C50 kilocycles 
will allow operation on both 80 meters and 40 meters, 
although slightly more output is obtained with sep­
arate crystals for each band. The forty-meter band 

KEY 

l OU 

This schematic wiring plan c()rresponda with the 
pictorial pian on paee 98. Coil data are at right. 

SENDING ANTENNA 

[Continued on page 124] 
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Condensers Improve Efficiency Of Volume Control 

I
N MANY receivers employing a 

diode-triode type of second de­
tector, the volume is not zero when 
the volume control is turned all the 
way down. This condition would be 
satisfactory were it not for the fact 
that the signal heard is usually badly 
distorted. The trouble is probably 
due to coupling between the diode 
plates and the plate of the tube, 

VOLUME I which are in the same envelope. Be­
cause of -this coupling, r. f. energy 
gets into the plate of the tube and 
rectification takes place in the plate 
circuit-bad rectification at that. The 
remedy is to connect a .001 mfd. 
fixed condenser between plate of this 
tube and ground. 

I CONTRO L -:-

CC?N DENSER I MPROVES :� 
�VOLUM f:: CONT ROL _ _;:;/ 

A similar, b u t  m o r e  peculiar 
volume control action takes place in 
other cases. The volume is zero 

On some receiver• the volume concrol, though fully retarded, fails to 
completely silence reception. The insertion of fixed condensers in tbe 
circuit as indicated above will eliminate this trouble in mos1 caset. 

when the volume control is set at zero ; ·but 
as it is increased slowly, the volume rises, 
falls sharply, and then rises again. In this 
instance, the trouble is due to coupling to the 
grid of the detector tube from the diode 
plates. The r. f. coupled to the plates is rec­
tified by the grid; the audio coupled to the 
grid through the usual channel is out of phase 
with this spurious signal. The two are equal 
and opposite at a certain setting of the volume 
control. The remedy is to connect a .001 mfd. 
fixed condenser between grid and ground. 

I N  
_A..: F. AMPLIFIER 

Reducing R. F. Oscillation 

R
A D I O - FREQUENCY oscillations are 

often traced to the audio-frequency end 
of the receiver, especially when high-sensi­
tivity beam output tubes are used. In the 
event that the cause of a persistent oscil­
lation proves · elusive, try t h e s e  simple 
remedies. 

I£ the output tube is of the glass type, shield 
it and ground the shield solidly to the chassis. 

Connect a small mica condenser ( .01 mfd.) 
across the self-bias resistor. This 
condenser is in addition to the usual 
large by-pass (c.) ordinarily em­
ployed. 

Connect a small mica condenser 
from the plate terminal of the output 
tube to chassis. This condenser 
should have a value of about .003 
mfd. and be placed as close to the 
plate terminal of the socket as pos­
sible. An inch is a long distance 
here. 

'rry replacing the familiar coupling 
condenser with one of mica con­
struction. Paper condensers some­
times leak (electrically) ,  which may 
decrease the bias on the output tube 
to the point where ordinary preven­
tive measures fail. 

These ideas are illustrated sche­
R. f. osdlt4tion in the a. f� amplifier of a reteiver may be reduc�d by 
the addition. of fixed mica condensers ia the drcuit as shown. Make. 
1ead of .003 mfd. condenser to output plate as short as ponible. 

matically in the accompanying dia­
gram so as to simplify repairs. 
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ELECTRICAL KINKS FOR THE WORKSHOP 

Shop Motor From T Generator 

A MODEL T Ford generator can be con­
verted into a practical 32-volt d.c. motor 

for use on rural lighting systems. Remove 
the end of the generator housing and replace 
original brush holder with a four-brush 
holder taken from a model T starter motor. 
Secure thf' new brush holder to generator 
brush rack ring by threading it to take four 
small machine screws, first sawing ring in 
half with hack saw so that it can be inserted. 
Substitute carbon brushes with the copper 
type as used in the starter motor, then con­
nect field coils in manner shown in diagram. 
H. E. Gruntmeir. 

+ 

FEILD COILS 
IN PAIRS­

H O O K E D  I N  
S E R I E S  OF 
TWO, WITtt 
lEAD OFF OF 
E-AC H CIRCUIT 
ATTACHED TO 
INSULATED 
B R U S H E S  

A Weatherproof Workshop Liqht 
1"'0 WATERPROOF an electric drop-light located in 

some damp part of the workshop will not only add 
life to the fixture and cord, but provide a safeguard 
against fire. Drop the leads from the power line through 
an inverted tin or enameled funnel and apply tape over 
both funnel spout and wires. The funnel not only pre­
vents water from entering the lamp socket, but serves 
as an efficient shade and reflector.-A. C. Klust. 

Auto Cable Used On Shop Battery 

BATTERY post clamps, such as can be salvaged from 
old automobile battery cables, are of practical value 

to the electrical experimenter. Saw off the cable as close 
to the clamp as possible, then drill a hole through it for 
inserting a machine bolt. Fitted with a knurled or 
winged nut, the bolt serves as an excellent terminal for 
connecting leads from motors, welders and radios.-E. Z. 

1 02 

Hose Forms Wire Spreaders 

SHORT lengths of rubber garden hose provide 
inexpensive spreaders for temporary electric 

lines such as strung up for outdoor celebrations 
and building operations. Cut the hose into 6-inch 
lengths and drill holes through the rubber about 
1 inch from each end. With a sharp knife slot the 
hose so that the light line may be inserted in the 
spreader by bending it in manner shown.-A. W. 
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FOURTH A W A R D-Photo· 
grapha ouch as this will substan· tiat:e the tallest of fisherman 'a 
stories. The large mouthed bass 
were posed in a toy boat. E. H. 
Cook of Ft. Wayne, Ind., rook 
the p h o t o  with a 4 >< 5  plate 
camera using a V4-sec. expoaure 
and f:8 leas stop. His picture 
merited a 1!5 fourth award. 

FIFTH AWARD-This picture of a 
skyscraper cae1us plant isn't an oddity 
of science, but a photo illusion. The 
camera, a 79c box type, was placed on 
ground near the plaltt, The man stood 
60 ft. in the rear. The picture ear1ted 
$5 for A. ]. Maus, Seattle, Waoh. 

THIRD A W ARD-Posseasiag a third 
dimension effect, this picture mel'ited 
a 1!5 award for Bill Staff, Aberdeelt, 
Wash. It was produced by makillg a 
positive film of the original negative, 
placing both films together, shiftillg 
olte slightly to the left, then printiDI. 

! anuary ,  1 9 3 8  

FIRST AWARD-Recipient of the 
$ 1 5  award is Dr. W. D. Whiteside of 
Timson, Texas. His unusual composite 
picture consisted of two individual 
shots, taken with a Recomar 18, pasted 
together and then copied. The children 
were posed on a teeter board so a1 to 
obtain correct position on composite. 

SECOND A W A R  D-Table·top 
photography lends itself well to 
amusin& subject matter. This china 
dos and cat, poain&' with a bantam 
camera, re1ulted in a photo of di•· 
tinct novehy, Taken with a 4x5 
Premo camera stopped to f: 16 and 2 sec. exposure. it earns secOnd award 
of 1! 1 0  for L. J, Jones, Reno, Ne\', 

M O N EY F O R  Y O U R  P I CT U R E S !  

G e t  buoy w i t h  your camera and send I n  
unusual pictures o f  peopla, anlmala. 
machines. trains, airplanes, etc. Eoch 
month we will pay $ 1 5  for the best pic.  
ture reoelved from readers, $ 1 0  for the 
second ohoice, and S5 eaoh lor the next 
three oelectlons. Prints should be 
glosoy, as large as possible up to 8x l 0  
Inches (although a small, clear photo h 
more doolrable than a big, fuzzy one) 
and should be accompanied by the lol· 
lowing data: make and size ol camera, 
type ol ftlm, and how developed and 
printed, leno opening and ohutter &peed, 
and lighting conditions. Aloo your 
name and address, Wrap all prints 
carelully and Include pootage II you 
want them returned. Address all con· 
lrlbutlons to Photography Editor, 
M O D E R N  M EC H A N IX, 1501  Broad· 
way, New York, N. Y, 
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These pictures show a 
few of maay effecls ob· 
rained by phorograph­
ing images reflected 
by curved surftlces. by 

Paul Hadley 

FREAKISH photographs, in which the im9ge of a per­
son's head or body appears hideously distorted, are 

frequently seen in picture exhibitions and in advertising. 
These always attract the eye, but the amateur picture­
maker generally considers the making of these photo­
graphic "monstrosities" as beyond his ability. 

However, a glance at the accompanying illustrations 
will show that one need not be an expert photographer 
or have special equipment in order to get really astonish­
ing results. An ordinary plate camera, with ground glass 
back and a long bellows to permit focusing within six 

[Continued on page 124] 
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Cabinet Speeds Quantity 
Film and Print Drying 
ONE of the chief annoyances of the average 

photographer is slow drying of films 
and prints when he is in a hurry for them. 
Although many large studios and news photo 
concerns are equipped with large automatic 
dryers, the average photographer cannot 
afford such a luxury. 

The dryer described here was designed by 
Robert Raines, a New Y'.lrk photographer, 
and can be constructed at a cost of only a 
few dollars. Where a smaller dryer is 
desired, dimensions can be altered accord­
ingly. 

The drying cabinet, constructed of 
l-inch pine or lf2-inch plywood stock, 
measures 47% inches long, 19% inches 
high and 18 inches wide. A reflecting type 
electric heater is mounted in one end of 
the cabinet with angle brackets. In the 
opposite end, an electric fan is mounted 
over a circular opening with the blades 
blowing the air outward. The fan, mounted 
in this manner, acts as an exhaust and dis­
tributes the heat evenly through the cabinet. 

The inside construction of the box is simple. 
Four rows of dowels are inserted in holes 

This phantom detail of the cabinet film and print dryer 
sbows the placement of the electric heater and electric 
faa. Dimensions may be altered to 1uit individual needs. 

Jan u ary,  1 9 38 

The inside o f  the cabinet is arranged t o  take 
both cut. film holden and feccotype platea. h 
accomplishes both drying operationa at one time. 

drilled in the bottom of the cabinet 
to act as ferrotype racks. Four 
strips of %-inch stock, mounted 
across the top of the opposite end of 
the cabinet, serve as racks for the 
film holders, accommodating as many 
as fifty-four 4 by 5-inch films. On 
damp days, the cabinet will handle 
a complete drying operation in 15 
minutes if the heater and the fan are 
operated at full capacity. The fin­
ished dryer is mounted on casters. 
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KODACH R O M E  FILM 
RAW FILM COLOR POSITIVE 

This greatly · magnified 
cross-section view of 
Kodachrome film sbows ­
the �hree s e p ar a t e d  

· layers 'of color-sensitive 
emulsions. By means 
of an extremely com­
plex developing system 
the re s p e c t i v e  emul­
sions are c o n verfed 
into dyed images, one 
above the other� as 
listed ·on the right. The 
original film thus.  be· 

BLUE SENSITIVE EMUL SION �YELLOW IMAGE 

�liiiiiiiiiiiiiiii·-�___--MAGENTA IMAGE GREEN 

RED -�.11i ,..____··BLUE-GREEN IMAGE 

Making .........._ SAFETY FILM SUPPORT 

------'---ANTI HALATION 
BACK I NG 

Photographs 
,.lLTHOUGH color photography for the 

.L-1.. amateur has been possible for many 
years, it is only recently that advantage has 
been taken of the several processes available. 
Advertisers have been conscious of the at­
tention-getting value of color for some time; 
magazine editors have lately begun to use 
full-color photographs as cover illustrations 
and have been paying enormous sums of 
money ($500 to $1,000) for good "shots." 
Perhaps this increasing use of color pho­
tography in the graphic arts is what has 
focused the attention of the amateur on the 
fact that he, too, may take pictures in color. 

The amateur may make two kinds of 
colored photographs: transparencies a n d  
prints on paper. A transparency is a film 
or plate which is exposed in a camera and 
then processed to give the colors of the origi­
nal subject. It is like a lantern slide in that 
it is a positive and it is transparent. It must 
be viewed by holding it up to a source of 
light or projected upon a screen in a lantern. 
It is like a motion picture positive except that 
it is in color and does not show motion. When 
one uses Kodachrome or Dufaycolor or one 
of the several color plates, he has, after pro­
cessing, the original film or plate on which 
the exposure was made. 

While it is perfectly easy to make good 
transparencies, it is still very difficult to make 
prints. Many amateurs are doing it, how­
ever. First it is necessary to make three ex-
106 

posures of the object on three films through 
three different filters. These are called sepa­
ration negatives. Positives are made from 
each negative. These positives may be on 
other film or on special paper, and each must 
then be dyed, toned, or pigmented. The 
dyes or pigments used must be exactly re­
lated to the colors of the filters through which 
the negatives were made. The positives must 
be superimposed on one another in exact 
register. This means that the camera must 
not m o v e d u r i n  g the negative-making 
process. For correct color balance in the 
final print, it is imperative that the three 
negatives be correctly exposed and de­
veloped. One cannot shoot with the abandon 
possible in making black and white prints. 

Transparencies can be made almost as 
easily as shooting off black and white film, 
and they are marvelously beautiful to look 
at. They are so beautiful that many ama­
teurs have foreswom black and white pho­
tography completely, have bought them­
selves a good projector and, instead of pass­
ing black and white prints among their 
friends to look at, entertain them with natural 
size images of their vacation spots, . their 
babies, their pets or their hobbies, thrown 
on a screen. 

Still photographers are therefore follow­
ing the trP-nd of movie makers. So beautiful 
are the color movies, and because of color so 
full of apparent depth-a sort of third dimen-
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Easy to "shoot"; color fUms open 
new opportunities for camera fans. 

A small, simple proiec· 
tor provides the best 
meant of showing color 
pictures. The imaa:es 
can be thrown up to larae size on any white 
aurface. and are spec· 
tacularly b e a u t i f ul. 

In COLOR 
MAGNIFIED VIEW OF 
COlORED SCREEN 
I M PR INTED ON 
F I LM -­
;QOO LINES 
PER iNCH 

GRAY 

HALFTONE 
SCREEN 

120 LI NES 
. PER INCH 

D U FAYC O L O R  F l  l M 

The screen pattern of Dufaycolor film consists 
of a patchwork of red, blue and green lines, 
so fine that there are 1,000 to the inch. They 
are imprinted on the film bate by precision 
machines, and then covered over by a pan­
chromatic emulsion, on whicb the imaae is 
actually recorded. A common 120-line halftone 
printin.g screen is shown for tize comparison. 

sion-that those who can afford it take noth­
ing but color. Sales of color film have gone 
up over two thousand per cent in the last 
year! 

There are several forms of color film avail­
able for the amateur. Dufaycolor has been 
available for several years both in cut film 
and in roll film for practically all cameras. 
Agfacolor plates have been on the market for 
years. Recently Eastman made available to 
owners of 35-mm still cameras its beautiful 
Kodachrome, which has done more to con-
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vert movie makers to color than any 
other factor. 

All one has to do is load his camera, 
or his plate holders, with these ma­
terials and shoot it off-taking care 
that he observes the fact that these 
sensitive materials must be carefully 
exposed. They do not have the lati­
tude of black and white; they must 
be correctly exposed if hue color 
values are desired. One cannot go 
barging about shooting right and 
left with color! The amateur must 
know what he is doing. 

Dufaycolor is an additive process in which 
true color values are secured by the light 
passing through an enormous number of 
minute colored filters embedded in the sup­
port on which the sensitive silver emulsion is 
placed. Dufaycolor can be processed at 
home, is good fun and not difficult. Anyone 
who develops his own black and white films 
can handle Dufaycolor, provided he is will­
ing and capable of working in absolute dark­
ness during the early part of the ieveloping 
process. ln this, Dufaycolor does not differ 
from the use of any highly sensitive panchro­
matic film. It must be developed by time and 
temperature and not by inspection-unless 
the materials are desensitized before de­
velopment. Dufaycolor, h o w e v e r , will 

[Continued on page 133] 
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_ P o l a r o i d & l a s s e s  M a k e 
. . 

Polaroid spectacles can be 
made into permanent lena 
filters by cutting away the 
nose piece and heating and 
bending the temple pieces 
to form leue clip as shown. 

The picture above was taken without the 
Polaroid filter. Note street reflection in store 
window. Right-Same scene taken with filter, 
but minus extraneous reflections and glare. 

1 08 

·pOLAROID glasses, which cost only $3.75 
as compared with regular Polaroid pho-

·tographic screens costing from $12.00 to 
$27.00, provide an inexpensive means for ex­
perimenting with polarized-light photog­
raphy. 

These glasses, now generally available at 
optical stores, are designed to eliminate or 
reduce objectionable and blinding sun or 
headlight glare. With them, it is possible to 
see through and beyond a transparent glass 
surface or body of clear water without the 
glare or reflections ordinarily seen on the 
same surfaces. In the case of opaque reflec­
tive surfaces, objects placed on them will not 
show reflections when viewed through the 
Polaroid glasses. 

Used on a camera, these glasses can elimi­
nate unwanted glare and reflections . from · 

horizontal surfaces when 
·
held against the 

When attached to 
the c a m e r a lens, 
the Polaroid screen 
should be in either 
perfectly vertical or 
.horizontal 'position. 



· camera lens in a horizontal p,osition. Vertical 
reflectiQns, of course, require that the glasses 
be held over the camera lens in a vertical 
position. 

The accompanying photographs show dif­
ferent scenes, each taken twice;  first without 
the Pcilai·oid filter and then with it. Note 
that in the pictures taken with the filter all 
objectionable reflections are absent. 

The illumination and the time · of exposure 
were the same for each picture ( 1 I 25 second) . 
A lens stop of f. 6.3 was used for all pictures 
take� with the Polaroid filter. A lens stop 
of f. 16 was used in taking the pictures that 
did not use the filter. It should be remem­
bered that in all instances pictures taken with 
the filter should have a stop opening of four 
times that required for normal snapshots. 

In taking pictures with the Polaroid filter. 
the glasses may simply be held before the 
lens, if the camera is mounted on a tripod or 
other stationary support. If a more perma­
nent filter adapter is desired, the 
spectacles may be cut in half and the 
temple pieces bent to form a clip for 
attaching to the lens housing · in the 
manner shown in the accompanying 
illustrations. A single pair of Pola­
roid spectacles will thus make two 
inexpensive filters. 

The amateur photographer should 
exercise care in using the filter so 
that when attached to the camera it 
is iii either a perfectly vertical or 
horizontal position. If mounted at 
any other angle no light will pass 
through the filter or else it will not 

[Continued on page 122] 

In the top photo, re­
flections of objects 
on the polished table 
top are evident. In 
lower picture, taken 
with Polaroid filter, 
they are not visible. 

The etfectiveness of the Polaroid spectaclea in 
eliminating reflections and glare from snapshot 

·pictut:el is made evident in these pictures. The 
picture at left was taken without the 6.1ter. The 
photo above, using the filter, shows no reflections. 
Always remember that the Polaroid filter must 
be mounted over the camera lens in a. perfectly 
vertical or horizontal position. Otherwise, no 
image will be visible on negative when developed. 
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A ClatheS�1 
Synchra 
,lLL amateur photogr a phers will 

ft welcome t h i s  homemade device 
because it provides for · independence 
of light conditions at all times. 

Get an ordinary flash reflector, the 
98 cent variety, complete with fiber 
case and battery. By constructing a 
synch�·onizer to work in conjunction 
with the reflector battery switch and 
camera shutter, it will open many 
new ways to make story-telling and 
human-interest shots. The accom­
panying illustrations show how this 
inexpensive synchronizer is made 
from a spring clothespin and a few 
incidental parts. 

[Continued on page 128] 

by Dr. C. W. Clifford 

To adjuet syucbronizer, set shutter at 1/25 second, 
remove camera back and wire llashliBhl bulb IO gun. 
Place bulb behind a cardboard shield, provided with a 
smelt hole, in direct line with camera lens. Adjusc con­
tact ecrew uatil light shows through back of cameTa when 
clothespin is depreesed. Wh�n adjusted, lock set-screw. 

1 1 0  

Clamped to lhe fiber caoe o f  a tlash 11un, this simple syn­

clnonizn inoureo correct timin11 of oburcer lllld bulb. The 
cable releue to the camera abutter inserts in a slot cut in the­
open end of the dolhetpin. When compresoed, lhe dotheo­
pin trips the camera f hutter and at the same time do•et ftaah 
gun circuit. Jlrinc bulb. Below-Patterns show size of �:'ana. 

M o d e rn M e c h a n i x  



A HANDY DARKROOM SAFELJGHT 
This convenieDt safelight is made so that the safety glass can 
be removed and full illumination attained when not develop· 
ing. It consists of a bo�: hnving a sloping front fitted with 
guides for inserting the safety glass. When in place, a strip 
fits over the glass and books securely in place. Grooved and 
rou-nded edges with a strip of black cloth glued over the top joint insu:-e a light-tight housing. The inside of the safe­
light is painted white, afte.r �·hich it is fitted with a cleat 
type socket for a :Z5-watt bulb. Racko fitted to the 
hottom of the light provide convenient 1torage for gradmU4!'!". 

DAR K R O O M  
S A F E  L IG H T  

A very satisfactory holder for enlarging paper can be made from a 
plywood panel and brass strips in the manner illustrated. While the 
original was designed for 8 by 10-inch sheets, the dimensions may be 
altered to suit.. The brass strips are about the thickness of a dime 
a11d are screwed securely to the plywood. Holes at the top of the 
board are for slipping over naila on the wall of the enlarging 
room ( if a horizontal enlarger is used ) .  The overlap of the 
upper brass strips determin� wid1h of border around the print. 

Janu ary, 1 9 3 8  1 1 1  



Most useful acceuories for weigh· 
in& up photoa:raphic chemicals are 
theae inexpensive paper pasuy 
cups. Due to their crinkled shape, 
they will hold oeveral ounces of 
sulphite or carbonate without 
spilling. The cup• insure chemical 
cleanliness in the darkroom. 

Scratched miniature-camera negatives may be enlarged with· 
out marks showing by applying a thin coating of Canadian 
balsam over negative and sandwiching it between two sheets 
of glass. Bind the edges of tbe glass with photographic tape. 

1 12 

Infrequently a photoflash bulb will burst 
when it is ignited, due to atmospheric changes 
or variations in the amount of gas in the 
bulb. As a safeguard, slip a Cellophane bag 
over the bulb as shown at left. Right-A 
piece of tissue paper wrapped around a 
photoflash bulb makes an ideal diffuser. 

M o d ern M e c h a n i x  



Filmo may be washed in Ya the 
usual time with this funnel kink. 
Flatten a 3-in. diameter aluminum 
funnel, punch a small hole in the 
aide and insert a push-pia for 
supporting the cut film. To 
use. connect funnel to water bose. 

J a n u ary,  1 93 8  

As white ink and pencil 

do not lend themselves 

well for titling snap· 

shots in the photo al­

bum, adhesive titles are 

to be desired. These are 

made by typing the data 

on a sheet of adhesive 

or gummed paper arid 

mounting under pictures. 

1 1 3 
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PHOTOGRAPHY 
HAHDIKIHKS 

T
h
ha handy negativ . 

If own. at right . e wuh•ne rack 
or the amateur 

•• bell adapted 
uee. Formed fr 

P ol:�erapher's 
6ts over the bath 

om suff wire, ic 
and provides 

;oom.wath bowl 
method for rem . quick. clean 
chemicals from 

0fit'11 developing 
•uapended on rack•· 

:rhey are 
safety pin.s or" w

l.'th small 
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T H E  TW I N  CYLI N D E R  MOTO RCYC LE MARVEL 3 OTHER 
'38 MODELS THE NEW 1938 INDIANS ARE READY to flash you over the open 

road to fun and adventure l New Indian triumphs, all of them-great 
motorcycles built as only Indian can build them. 

DE LUXE 4-the only four cylln· 
der motorcycle made in America 
-quiet, smooth, comfortable. · 

Heading the parade is the new Indian Junior Scout-the greatest 
twin cylinder "buy" in all motorcycle-dam l It's a great machine-an 
engineering marvel easy to handle, easy to start, with plenty of power 
and pep to flash you alonq with the leaders. And it costs so little to 
run-you'll get 70 miles to tb.e gallon easily! 

CHI EF 74- for the rider who 
places a premium on ' 'top speed" 
and perlormance. 
SPORT SCOUT-a racing xnodel 
lor the xnan who wants to be a 
winner 111 sporting events, an 
easy-tc--handle xnaehine that's 
"out in front'' always. 

N O W  O WN A N  INDIAN O N  E A S Y  PA YM E N TS 
The Junior Scout is still the lowt>st priced "twin" in America/ So why wait? VIsit your 
Indian dealer today and let him tell you how 
easy it is to own any Indian model OD. easy 
payments. 

Get this fine RIDER'S HELMET and INDIAN PIN 
absolutely FREE when you place your order. 

M A I L  C O U P O N  T O D A Y I 
�··················· ··········· �INDIAN MOTOCYCLE CO., Springfield, Mass. 

• Pleaa.e send m� at onrt>. without obligation , your illustrated 
• Folder showln� the new 1 9311 lndian Motocy<!les, •nd CERTIFI· 
• CATEI of VALUE entitUn1 me to FREE IUDEtt:S HELMET : and INDIAN PIN, &II illuetrated, when I pluo;e Ql)' ol'der. 1\!M[ 
• I I I 

Nanle···••••••·········••••••·-···•••••·••·· ... ·······•••••••••••·••••• .. •·····�· 

Address ................................. . ..... � ................................ . 
Plco.::;e be sur• to check your ag,e group: 

0 1"·1.9 years 0 20·30!-'eflrs 0 31 )'ears and up 0 u11derl6 yesra 

lVhen Answeri11g Advertisements Please .lviention January Modern Machanis 1 1 5  



Phala  Puzzlers 

TAKING "MOONLIGHT" PICTURES IN 
DAYTIME 

From time to time you have published prize winning 
pictures showing moonlisbt scenes which were actually taken 
during the daytime. I would appreciate more detailed in· 
formation ao to how I could take si111ilar snapsbots.-Ray 
Robbins, Houston, Texas. 

'l'h<re are two methods whereby moonlight effects can be 
obtained with daylight exposures. One consists of simply 
underexposing the negative so as to eliminate shadow detail 
and make the print quite dark. Usually pictures made in 
this rnann�r ftr� convincing only if the Hmoon" (in reality 
the sun) is included. The sun should be partially hidden 
behind clouds when making pictures of this kind. \Vhen the sun can be seen through the clouds without discomfort to 
the eyes. the· conditions are good for such pictures. 

The second method. which is of more general application, 
requires the use of a deep red filter over the camera lens. 
·A Wratten filter No. 72 is suggested. The can1era should 
be loaded with panchromatic film and the shutter speed advanced so as to partially underexPOSe the picture. 

CAUSE FOR NEGATIVES PARTIALLY 
REVERSING 

In developing a roll of lilm recently, I discovered that 
o.ae of the exposures showed a partial positive imaa:e much 
like the imaa:es found on movie fihna. Was dHre something 
wrong with the film or did I err in the processing opera• 
tion?-Dudley Willard, Milwaukee, Wis. 

Considerable m•erexposure is sometimes the cause for the 
partial re:\·ersal of an hnage from a negative to a posith·e. 
More frequently it is caused by the film beint exposed to 
light during the developing operation. \Vhen this occur� it 
is advisable to check the safelight for leaks, m· look -for cracks in the darkroom through which outside light may be 
entering. Often revot·sals are caused by the safelight being placed too 
near the developing operation. Keep it a safe distance away 
from where y-ou are working. Another, but uncommon, 
cause for films reversing is the presence of hypo in the 
developing solution. To avoid this, wash all trays well before 
and after using. If you \viii abide by the rules mentioned, 
f11ture reversals will not be probable. 

GREENISH·WHITB DEPOSIT COLLECTS ON FILMS 

A number of my negatives show a greeoish·blue deposit 
on the surface which does nor: seea1 co wash olff. Can l'OU 
tell me the cause of this and bow it may be removed?­
Edward Frankie, Flint, Mich. 

The deposit on your negatives consists of aluminum su1· 
phite and is caused by failure to keep the films m<>ving after 
they were placed in the fixing bath. Usually the deposit can 
be removed by going over the negatives with a n1oistened viscose sponge or wet absorbent cotton before they have 
had a chance to dry. Otice the films have dried the deposit 
can only be removed by treating them with a I percent 
solution of oodium carbonate at 80 • F. To prevent damage 
from softening: the emulsion, the ftlms should first be 
hardened witll a. 10 percent formalin sollttion. 

OBTAINING GOOD BLACK TONES ON PRINTS 

I have experienced some dilliculcy in obtaining 1100d black 
tohel on my prints. Probably the trouble is due to my lack of knowledge in developing the lrinting paper, there• 
fore suggestions would be appreciate .-cart Doar, Ports· IDOUth, Va, 

In order that good dark tones are obtained on prints it is 
ad,·isable to follow out the exact developing formula rec_,m. 
mended by the manufacturer, using only the quantity of 
bromide necessary to keep the margins of the print clear. 
The temperature of the developing solution should be 70'  F.  Expose the print s o  that i t  will develop out i n  from 
I to 1 V, minutes. Good results can only be had by complete 
developing, using, of course, fresh chemicals. A frequent 
unrecognized source of poor tones on den�loping-out-paper 
is contamination of the developer with hypo. A very small 
trace o£ hypo in the develuper i• sufficient to effect the color 
of the print, making it impossible to produce rich black tones. 

KODAK DUO SIX-20, . 
SERIES li (right) New, Im­
proved-the ''miniature'' 
that takes albunt·slze pic­
tures (1%x2'!. ) .  Kodak An• 
astlamat /.3.5 Ieos; 1/500-
s c c o u d  C o m p u r - R a pl d  
shutter a Shutter release oo. 
cantera bodya Bracket for 
range finder. Sta.g,le-tini!er 
bed release. Dle·cast rnetal 
body. Price remains 

$5750 

KODAK ltiTINA 
(abO<>e) Lens, Kodalt 
Anastl!lmat EKTAR 
f.3.5. 1/500 Compur• 
Rapid shutter. Fo• 
black•and-whlte pic• 
tures; Kod .. k 1155/! 
Panatomlc, Super X; 
Infra-Red Flint. For 
full-color transparen• 
cle s :  Koda c h rome 
Film. (Ne&atlves ap• 
proximately 1 s 1 'h 
loches.) Fllm·measur­
lnll device. Exposure i-�rc�ter. $57� 

116 Accept No S>�bstitutes! Always Iust'st em t/Je Adt•crtised Braud'/ 

KODAK BANTAM 
SPECIAL (below> Per· 
fornts brilliantly under 
all condition�. Len!l. 
K o d a k  A n a s t l � m a t  
E K T A R  ( . 2 . 0 ,  1 / S O Q  
Compur-Ru.pld shut­ter .  C o u p l e d ra n �e 
finder, mllltary-t:rpe. 
spllt- flcld. Ne�ttatlve9 
are needle-sharp • . \·leld 
s u perb enlargements. 
Also makes full·color 
t r a n s p a r e n c i e s  o n  
Kodachron1e $ I I  Q Film. Price 

KODACHROME FILM FOR 
FULL-COLOR "STILLS" 

Load with Kodachrome and 
get full-color tran�paren• 
cles to be viewed as they 
art!, or mounted for Jarjle• 
size projection. Easy aa 
black-and-white. No. K-q28 
or K828A (8 e•p.) for Kodak 
Bantam Special, S1.35; No. 
K135 or K135A (18 exp.) lot 
Kodak Retina and similar 
canteras, $2.50. Prices In• 
elude processlnll. 



KODACHROME FILM 

Kodak Anastigmat 
f . 4 . 5  l e ns ; 1/200 
Koda matlc shut­
ter. Body shutter 
release n1lnlndzes 
camera movement. 
Optical, direct-view 
finder helps you get 

the picture whea 
it's exactly right. 
2tAx31;4. -inch pic• tures. $2950 Price _ 

KODAK RECOM_AR 18 
Kodak Anastigmat f.4.5 
lens, l/250-second Com• 

pur shutter� Built·ln 
self thner. Double-ex­
t:ension bellows and 
bed. Ground-glass fo­
Cusing back. Utilizes 
the almost limitless 
emulsions available io 
film packs, cut film and 
plates. Pictures, 21.4 x 
31,< Inches. Price 

FOR FULL-COLOR MOVIES 
Loaded with Kodachrome Film, all Clne­
Kodaks make �orgeous full-color movies. They 
are easy to make as black-and-white. No e.:tra 
equipment; the color Is in the film. Here are 
beauty and realism Impossible to describe. The 
projection of Kodachrome Is thoroughly trou• 
ble-free. You can splice color sequences right 
in with black-and-white. See a Kodachrome 
reel at your dealer's. 16 mm. cameras load with 
100-foot rolls at $9, SO-foot rolls at $4.75, 
SO-foot magazines at $5. Rolls for Cine-Kodak 
Eill.ht cost $3.75. Prices include processina. 

(right) Movies at only "10 
cents a shot . n  Cine-Kodak 
Eil!ht makes It possible. A 
toll of Cine-Kodak Eight 
Panchromatic Film costs 
you only $2.25. finished, 
read� to show. Good for 
from 20 to 30 black-and· 
wbJte movie "shots," eacb of newsreel $3 
lenllth. Price 4� 

CINE-KODAK "K" 
(right) World's most widely 
used 16 mm. home movie 
camera. Makes clear, brll• 
Uant movies at the toucb 
of a lever. Performs beauti­
fully for the beginner, and 
as his skUl Increases, re­
sponds to every exacting demand. Loads wltb full 
100 feet of 16 mru. film. 
With f.1.9 1ens. $SSSO 

lllcludlol! carrying case, 
$108. 

..... 
(left) An Eastman 16 
mrn. movle camera at 
the lowest price ever. Kodnk Anastigmat (.3.5 
lens. Find focus. Triple· 
speed device. Simplified 
gate enormously facili­
tates loading. Takes all 
50- or 100-foot 16 mm. 
Cine-Kodak Films. Price, 
548.50. 

MAGAZINE CINE-KODAK 
(left) I.oads ln three seconds. 
:You don't touch the film at 
all-It comes ln a magazine. 
Just slip the magazine Into 
place, close the camera cover 
and you're ready to shoot. 
To switch from one film to 
another, you merely take out 
a partly used magazine, slip 
in one of the others. Effort· 
less loading Is only one of the 
sir. new features in this re­
markable pocket-size movie 
camera. Equipped with fast 
f.l.9 lens, $125; lncludlnll 
combiuatlou. carJ"yinll case, 
1137.60. 

1Vheu Ans-.verl11g AdverHsemenls Please JJe,.ticm Jan11ary Modem Mec/umis 1 1 7  



Martin-"Early Bird" Aviator 
[Continued from page 60] 

Curtiss Marine Trophy for covering the greatest 
number of miles in a single day of flying. 

During the same year the U. S. Army held its 
first bomb-dropping experiments, using Martin 
planes, and with the prospect of future govern­
ment orders, Martin quit building planes for pri­
vate use and concentrated on the production of 
military types. 

In 1929 the Martin concern was moved to a 
superb new plant at Middle River, Baltimore, 
Maryland. Located on a 1,234 acre tract and 
employing some 1,200 men, it is rated as one of 
the largest privately-owned aircraft factories in 
the world. 

It was at this new plant in 1932 that the famous 
Martin B-10 and B-12 hi-motor monoplane 
bombers were developed for the Army. These 
bombers completely changed bombardment avia­
tion, in addition to upsetting international air­
fleet balance and revising pursuit aviation tactics. 

For his work in developing these bombers, 
Martin was awarded the Collier Trophy for 1933. 
(Martin "Clipper" planes helped Pan American 
Airways earn the 1936 Collier Trophy.) This 
trophy, which is ranked as perhaps the greatest 
in aeronautical science, is awarded annually for 
the greatest achievement in American aviation as 
demonstrated in actual practice during the year. 
Under the trusteeship of the National Aero­
nautical Association, the trophy has been awarded 
to other great aviation leaders in this country such 
as Wright, Curtiss, Sperry, Burgess, Hoffman, 
Reed, Lawrence and Douglas. 

In addition to the planes mentioned, Martin has 
built many other types, outstanding among which 
are his famous dive bombers BM-1 and BM-2, 
which were developed for the Navy for aircraft­
carrier work. His torpedo planes T4M-1, XT5M-1 
and XT6M-1 are very important Navy service 
types. For the Navy Martin has also been par­
ticularly successful in developing big patrol craft 
for long-distance, non-stop flying. Perhaps the 
best known of his pRtrol boats are the PM-1 and 
PM-2, both twin-en.gine biplane types, and the 
P3M-1 and XP2M-1 monoplane boats. These 
last two craft are tri-motor jobs. At the present 
writing, Martin is engineering a new trans-ocean 
transport flying boat which will be considerably 
larger than the present "Clippers." 

The new Martin Clipper will be designed to 
carry 285% more pay load than the China Clipper, 
although its gross weight will be only 19% greater 
and its wing span 21% greater. To be known as 
the Model 156, the new giant flying boat will have 
a faster take-off due to the use of a new low drag­
high lift device developed by Martin. Now rapidly 
nearing completion, the l\!Iodel 156 will be another 
tremendous step in the conquest of the oceans 
by air. 

Glenn L. Martin has won for himself a great 
[Continued on page 120] 
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Science Saves Eyesight 
[Continued from page 39] 

the body where the living brain may be observed. 
This fact makes it of vital importance in diag­
nosing many other diseases than those of the eye. 
A brain tumor, for instance, often betrays its 
presence through the condition of veins and ar­
teries of the retina. Kidney disease, anemia, cer­
tain stages of diabetes and many other diseases 
leave important symptoms in the retina. Such 
is the vital organ whose examination the ophthal­
moscope made possible. 

In the past two decades the binocular ophthal­
moscope has partially replaced the older hand 
type. The retina area can be observed in three 
dimensions by the binocular instrument, which 
does not differ in fundamental principle. Instead 
of a flat view of the fundus, the binocular in­
strument obtains a picture with depth, magnified 
some 16 times, enabling the topography of the 
retina to be studied. 

Similar in appearance to the hand ophthalmo­
scope is the retinoscope, a device which enables 
refractive lenses to be prescribed without the co­
operation of the patient. It is often used in pre­
scribing lenses for children or for illiterates who 
cannot read the alphabet on test cards. Babies 
as young as ten months have been fitted accu­
rately with glasses-so accurately that the infants 
cry for them if mother neglects to put them on. 

Optical principles on which the retinoscope is 
based are extremely complicated, but in practice 
the examiner determines the strength of correc­
tive lens which is needed by throwing a narrow 
beam of light into the eye from the retinoscope 
and observing the direction of movement of the 
light spot and its accompanying shadows as the 
light beam is moved across the eye. 

Your eye has several fields of vision, one for 
each primary color. Certain nerves are sensitive 
to blue, red, and green light res}.lectively. Out 
of these three primaries all sensations of color are 
derived. All three primaries in combination give 
white, their total absence, black, and yellow and 
purple and other hues are merely combinations 
of the primaries in varying proportions. This fact 
is the basis of all systems of color photography. 

"Visual fields" do not refer to depth of vision, 
or acuity, but to absolute area. If your eye is 
average, the widest color field is for blue, then 
red, with green the smallest. In certain eye 
diseases, such as glaucoma, the visual fields are 
important guides to diagnosis. One instrument 
for measuring these fields is the Ferree-Rand 
Perimeter. The patient sits with his face on a 
chin rest, one eye masked, and focuses on a fixa­
tion point while the examiner moves a test object 
along a semi-circular frame. The point at which 
the object can be distinguished as to color marks 
one boundary of the visual field for that hue. 

Another instrument serving a similar purpose 
is the Stereo-Campimeter. In this device the 
patient looks through binocular lenses at a stage, 

[Continued on page 132] 



THE STRANGE POWERS of mind were known to 
the ancients. From every land they trekked to 

the caves of the oracle. In her presence they were 
imbued with the mysterious faculty offoresight. She 
brushed from their mental vision, fear and misgiv­
ings. Deep within their consciousness she implanted 
illuminating ideas with which they went forth to ac­
complish the seeming miracles history records. Were 
these geniuses of the ancient world, Pericles, Soc­
rates, Alexander the Great, rrerely deluded, cast 
under a fantastic spell, or can- the human mind 
truly assert an influence over things and con­
ditions? Is there a wealth of infinite knowledge 
just beyond the border of our daily thoughts which 
can be aroused and commanded at will? 

It is time you realized that the rites; rituals and 
practices of the ancients were not superstitions, but 
subterfuges to conceal the marvelous workings of 
natural law from those who would have misused 
them. Telepathy, projection of thought, the materi­
alizing of ideas into helpful realities, are no longer 
thought by intelligent persons to be impossible prac­
tices, but instead, demonstrable sciences, by 
which a greater life of happiness may be had. 

Dr. J. B. Rhine, foremost psychologist and uni­
versity instructor, says of his experiments with 
thought transference and the powers of mind-"The 
successes were much too numerous to be merely 

lucky hits and one can see no way for guessing to 
have accounted for the results." Have you that 
open-minded attitude of toC:ay which y.rarrants a 
clear, positive revelation of the facts of mind which 
intolerance and bigotry have suppressed for years? 
Advance with the times; learn the truth about 
your inherited powers. 

Let this free hoold explain 
The Ro!li�cians (NOT a religious organization) have been 
leaders in introducing the ancient wisdom of mental phenom­
ena. Established throughout the world for centuries, they 
have for ages expounded these truths to those thinking men 
and women who sought to make the utmost of their natural faculties. Use the coupon below-avail yourself of a pleasing 
book of interesting information which explains how you may 
acquire this most unusual and helpful knowled&e. 

fJlie ROSICRUCIANS 
(AM OR C) 

If'!!!!!!!!!!!!"!'!'!'!!'!!!!!!!!!!!!! USE THIS COUPON !!"!!!!!!!!!!!!!!!!!I!!!!"!!!!!� 
ScribeR.L.T. 
The Rosicrucians, AMORC, 
San Jose, California. 
I am sincerely interested in knowing more about this 
unseen, vital power which can be used in acquiring 
the fullness and happiness of life. Please seod me, 
without cost, the book, "THE SECRET. HERIT­
AGE," which tells me how to receive this information.. 

Name 

Address State --·-J 
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How To Select A Shotgun Martin-,Early Bird" Aviator 
[Continued from page 81] 

selecting a shotgun is the length of the stock 
itself. How often we find a short-armed man 
shooting a shotgun with a stock too long for him, 
or a long-armed man with a stock too short! 
Unless one is acquainted with this need of the 
right length of stock on the shotgun, he will be 
utterly in the dark as to what hinders him in 
his shooting. When the stock on the gun is 
absolutely right, one is able to swing the gun to 
shoulder instantly, assume position with it and 
fire. If one has to feel around to adjust the gun 
to his shoulder, there is something missing in the 
arrangement. 

Length of gun-stock is measured from the 
center of the gun-butt to the trigger. If the gun 
is a double-barrel, with double trigger, then the 
measurements are reckoned from the forward 
trigger. Probably 50% of all shotgun users would 
do well with a stock measuring 14 inches in 
length. Others who are fairly tall, and with a 
good reach, may take a stock that ranges from 
13% to 141� inches in length. Large men, having 
long arms, may require a stock ranging from 
14% to 15 inches in length. The demonstration 
guns in use in gun stores are valuable in assuring 
the purchaser of getting the correct stock length 
and correct drop at heel and comb. These guns, 
however, are valuable only if the shooter throws 
the gun into position each time in the same 
identical manner as the last, that is, with cheek 
to comb and butt to shoulder. If the shooter has 
acquired this knack and does not handle the gun 
differently each time, he can easily determine 
which · gun suits his needs best. 

Where a gunstock needs to be lengthened, it 
is possible to gain the required length simply by 
adding recoil pads, either the ventilated rubber 
type or the sponge rubber variety in the shape 
of a leather guard that slips down over the gun 
butt and laces under the gunstock. While recoil 
pads are most valuable on duck and goose guns, 
where muzzle blast is most pronounced, still it 
will be found that any shotgun outfitted with a 
pad gives one the maximum of comfort, aside, 
of course, from the fact that it also extends the 
stock to the desired length. 

Assuming that most shooters are about 5 feet 
8 inches in height, it will be found that best 
shooting can be obtained with a gunstock 14% 
inches in length with the drop at heel being 2lf2 
inches and at comb, 1lfz inches. For a chunky­
built, deep-chested short fellow, the &rop of 
the stock at heel should be about 2% inches and 
the stock about 13% inches. The tendency of 
the upland hunter is more and more· toward the 
gun with a uniformly straight stock. He is likely 
to find a gun with a drop of 2 inches at heel and 
1% inches at comb ideal. A six-foot man, or 
taller, will find a gun that has a stock of 14% 
inches with a 2%-inch drop at the heel ideally 
suited for him. Shotguns for goose and water-

[Continued on page 129] 
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[Continued from page 118] 
and lasting place in aviation. He is one of the 
very few pioneers who still head the companies 
which they founded. In addition to his other 
honors, he is a Fellow of the Royal Aeronautical 
Society of England and a member of the National 
Aeronautical Association, having served as gov­
ernor of Ohio and Maryland for the latter organi­
zation. He is also a member of that famous fra­
ternity, the Early Birds, as well as of the Institute 
of Aeronautical Sciences. In 1931 he delivered 
the Wright Memorial Lecture to the Royal Aero­
nautical Society in London. The right to deliver 
this lecture is an honor accorded only once each 
year to one of aviation's leaders. 

[Editor's Note: The present generation . of 
hopeful inventors will find real inspiration and 
encouragement in the life stories of men who are 
now famous in the world of science. MODERN 
MECHANIX has been running a special series of 
these articles, which should be read by every man 
who has ideas and expects to capitalize on them 
sooner or later. The October, 1937, issue had a 
history of Donald Douglas, the plane builder; the 
September issue, William Dubilier, noted radio­
electrical inventor; the August issue, Colin Fink, 
famous physicist; the July issue, Carleton Ellis, 
renowned chemist. 

Readers who missed any of these issues can 
obtain back copies directly from the Circulation 
Department of MODERN MECHANIX, Fawcett 
Building, Greenwich, Conn., at the regular price 
of 15 cents each.] 

Radium From The Arctic 
[Continued from page 43] 

Bear Lake, dug deep under the Arctic lake, built 
cabins, bunkhouses, power st;;tions, mine rail­
ways, and imported thousands of tons of mining 
machinery, a system was being worked out by 
Pochon to get the radium out of the ore in the 
cheapest way possible. They even went so far 
as to meet competition from the Belgian Congo 
by flying their ore to the railroad, one thousand 
miles away. 

Chemical processes were developed, safety 
standards for handling the ray-emanating mineral 
were established, and month by month, the 
production men became more efficient, cut down 
costs. Towards the end of 1936, after three years 
of work, they finished producing the first ounce 
of Arctic radium, and by that time had production 
costs down so fine that the radium is now selling 
at the refinery in platinum and lead needles and 
cases at $30,000 a gram. (It takes 20 tons of 
chemicals to procure a single gram of radium 
from 6% tons of pitchblende.)  

Silicosis, a lung disease contracted in dusty oc­
cupations, is called the greatest single occupational 
hazard in this country. 
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Tells How to Earn Up to 

$SO·$SO 
W E E K LY 

Electric Refrigeration and Air ConditfoniRC" are the fastest growing 
industries in AmerJco today. RIGHT NO\V there are new jobs for 
thousands of TRAINED men. Ads llke these-appearing in dallY 
newtpapers and trade magazines--otTer big-pay apportunilieti-up to 
S30 to $50 a week aod more. Jllaoy jobs pay $5,000 and even $10,000 
a year. 
Here Ia a condition that spells O·P·P·O·R·T·U·N·I·T-Y In great, 
bi& capital' leLters for the ambitious man who is seriously thinking 
about his future, Are you 1 It :rou are--prepare for your opportnnliY 
in Electric Re!rigerntlon and Alr Condltionlng at home in spare time 
by U. E. I.'s low-cost, easy-pay plan. Learn EVERYTHING-Engl. 
neerlnr. Estimating , Installation, and Servlcin£: under a highly suc­
cesaruJ system that has brought eutstanlllng nsults for t.he past 10 
years. 'then get practical experience in one or our lari:e, completelY 
eQ.ulpped laboratories where you will learn by doing. 
Let us help you to a Better Job and Bigger Par, as we have helped 
handreds or othr:l'S. U. E. I. trained men are now employed by tho 
�h����tou�8�h!

a
c{;U:�{e9d 3�t�te�;atC�bn�t3�s a��d 

et9s����:e.0r�'U�1zE�10}� 
Employment �!;en-tee ls offered you FREE of extra cost. Mall the 
coupon for Book or Facts about your opportunlly. 

UTILITIES ENGINEERING INSTITUTE 
Es t ll b l i s h e d 1 9 2 7  

400·410 N. Wells St., Dept. ·218, Cbicaeo, Ill. 

J"lhi;J'rie:E�rlng lnsti:t::-D:;a 7ts - - �  I 4tl0·410 N .  Wells St., Cbica11o, 111. I Please send me your Free Book telling about MY opportunitY l i n  Atf Condltioning and Electric Refrigeration. 1 ha\'e marked I the one thiit interest& me most. 

I Cl Air Conditioning Cl Electric Refrl�eratlon I Xame . . . . . . . . . . . . . . . . - . . . . . . . . . . .  - • ·  · · - - - · · • · - · · . . - . . .  • . . - · 
I Address . ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - . .  I 
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Photographic Monstrosities 
[Continued from page 104] 

or eight inches from the subject, was used in 
making the "monstrosities." 

Probably everyone has noticed the peculiarly 
distorted effects seen when looking at the reflec­
tions in the curved', polished surface of an auto­
mobile headlight, lamp reflector or similar object. 
What can be seen can be photographed, so by 
setting up a camera so as to bring it within close 
focus of one of these surfaces, surprising pictures 
will result. 

In making the photos shown in this article, the 
photographer used the rounded bowl surface of 
a brightly polished silver spoon. The spoon, as 
can be seen in the explanatory photo, was held 
steadily in place on the table by forcing the handle 
into a slot cut in a sm�ll cardboard box. 

The subject, seated in a chair, placed her face 
within an inch or two of the spoon's surface so 
as to produce a greatly distorted reflection in the 
convex bottom. The camera was placed so that 
this reflection was greatly distorted by the convex 
bottom. 

The camera was arranged so that this reflection 
could be photographed without the subject being 
included in the picture. This required the camera 
being placed close to the spoon so that the dis­
torted reflection covered nearly all of the ground 
glass focusing screen. While artificial lighting 
was used to obtain the brilliant effects shown, 
natural daylight, from a window, can be used 
with equal results. To improve results, a black 
background should be placed behind the subject 
to ward off extraneous light. 

After taking the pictures, best effects will be 
obtained by enlarging the images so that the 
edges of the spoon are excluded from the prints. 
This will give them a puzzling effect, making it 
difficult for anyone to guess how they were made. 

Other curved surfaces can be used to produce 
photo "monstrosities." The eutside of highly 
polished auto headlights and the mirrored balls 
such as used for lawn decorations both yield 
unusual effects. In all cases, the subject must be 
very close to the reflecting surface for greatest 
distortion and the camera placed so as to eliminate 
the image of the subject itself. 

Polaroid Glass Clears Pictures 
[Continued from page 109] 

serve its intended purpose. Twa scratch marks 
on the lens bowing will serve as true positions at 
which the filter should be used. It is also im­
portant that the camera be h&ld approximately 
true in relation to the surface from which the 
glare or reflections are to be eliminated. 

Study the scene to be photographed and observe 
lighting, glare and reflections by looking through 
the Polaroid screen before placing it over the 
camera lens. Doing this will iniure the best angle 
and position for securing a satisfactory expllsure. 
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$200 Mx First &}Jtt:u 9"Jo.o/e.,J 
MAI·L C O U PO N  ?Un.U 

Week 

Would you, too, like to 
own a business where you could take in $200 
your first week as did L. A. Eagles in Madison, 
Wisconsin? 

We want a reputable, ho:raest man m each 
county. This man need not have any special 
experience or more than ordioory ability, but he 
must be honest and eourteous. 

Such a man we will sta.rt in business for himself. You 
can make far above average profits in the rug-cleaning 
business-a. high-grade business all your own. Many earn 1125 to S200 per week-some eensiderably more, 

NO SBOP . NECESSARY 
The rug-washer finishes rugs like new on the customer's 

floor. Anyone can run it. Electricity does the work. A 
qu-ick, thorough and highly-efficient method that restores 
the natural beauty of :Boor coverings. 

There are h1:1ndreds of customers-in your vicinity e.nd 
nearby tewns. The business grews steadily. Simply clean 
a. few rugs er carpets. These customers tell others and also 
give you their future work. Soon you will have a prosperous year-ar'?und business. Send coupon for booklet explaining 
everythmg. 

"Prolits Pay lor Home" 
Jiarry Hill built and paid for a home from rug�washer 

profits. His first do.y's business was $S6. Another man writes. 
''J\Iade $70 m 13 hours." .A. L. ).filler says, "Have had 
rug-washer 6 years-have earned as high as $'92 a day." 
M. 0. :Malmin earned 3 times the cost of his machine the first 
two months. You, "too, can enjoy a large income. 

� - - -------- - - - - -----------------VON SCHRADER MFG. CO. 201 Pl., Racine, Wis. 
Send _at once (no obligation) your free booklet Illustrating 

rug-wasner and tetllng how I can own my own permanent 
business; how I can earn large profits at prices below other 
methods; bow I can become financiaiJy independent lD a short time; and bow I can pay on easy terms. 
Name • • • . • • • • • • • • • • . • • • • . • • • • • • . • • • • • • • • • • • • •  

Address . . . . . . . . . . . . . . . . . . .  - . . . . . . . . . . . . . . . . .  . 

"Never a Complaint" 
C. J. Whi-te says: "$100 business in six days­

never a. complaint." That is the nicest part of 
this business--every customer is more than 
satisfied . Stains and blotches disappear and 
vivid colorings and freshness in faded floor cov­
erings come back. 

EVERY MACHINE 
GUARANTEED 

You mke no risk. These machines have been 
manufactured since 1018 and are used by the 
United States Government and by Statler and :¥iE":6�ading laotels. They are fully GUARAN-

EASY TERMS 
The complete equipment Is Inexpensive. 

ona.ble down f)a.yment brings ev­erything to you and the balance 
�0�a���oyn��YOw����!�5s�t. 
one that Is profitable and ot wlllcll you can be proud. 

VON SCHRADER MFG. CO. , 20 1  PL. , RACINE, WIS. 
Make Money In Your Workshop - Free Blueprint. Booklet 

More than 125 plans are listed in the new MM Blueprint Booklet for building your own radio, boats, model railway, 
electric refri§erator, model planes and scores of other projects. Send stamped-addressed envelope for free copy. 

Modern Mechanix Publishing Co., Fawcett Bldg .. Greenwich, Conn. 

SEND FOR YOUR 
80-PAGE CATALOG 

N E W B O O K C R A F T S M E N S H O U L D H AV E  
100 P A G ES-N O. 10-M A K E  B EA U T I F U L  F U R N I T U R E  

at a fraction or store cost. 14 pages of lumber ,..,lth prices. Veneers and ply·woods of all woods cut in 
usable sizes without waste. USE THE CRAFTSMAN new process of Inlaying, using. our new process ART INLAY GLUE, needing no clamps for the finest worlt. Hard-to-find rare grains for all woods, inclut.:Jng foreign 
-special hard-to-find hardware, mouldings, turned legs, etc. Lists and illustrates 7 6  blueprints of scroll pat­
terns, inlay table tops-K its for !nlald art boxes, pl�ques, trays, book ends, etc., that anyone can m3ke-22 pages in color. VENETIAN BLI!"<.""DS for one-third of usual price. All material requlrtng only a saw, 
screw driver, a tack hammer and paint to assemble. 

2731 MARY STREET CHI CAGO 
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Pyroil won't actually make your car fly. 
But It does add a thrill to automobile 
performance that's sensational !  As one 
user of Pyroil says, "My engine sounds as 
thoull,h It is running on velvet!" 

Ask your service station attendant to 
add 15 cents worth of Pyroil to the gas 
tank of your car every 200 to 250 miles. 
Also, add a dime's worth each time a 
quart of oil goes Into the crankcase. 
Then, enjoy new pep, power, smoothness! 

New cars need Pyroil from the start. It 
safeguards all engine parts against 
excessive wear. Against corrosion (acid 
attack). Against carbon, gum and sludge 
accumulations. Older cars get these 
same benefits-plus marvelous stepped 
up performance, 

I n  cold w e a t h er ,  Pyroil gives you 
LUBRICATION at the first turn of the enll,ine-stays on 
the cold metal when regular lubrication drains away ! 

Try Pyroil today ! Mail coupon for 
interesting facts. Manufactured 
and Guaranteed by Pyroil Com­
pany, W V. Kidder, Founder, 61, 

Pyroil Bldg., La Crosse, Wisconsin, 
U. S. A. -

Check and mall coupon 
for facts of our unusual 

Sales Opportunity for 
you. Start now! 

• 

------- ---------l li"YROIL COMPANY I G1 PrnU Bid •• , LaCrosse, Wis., u.s.A. I 
,.._ Mad oomplet,e PYToilfaetl, I .J 0 AlaG HJ:aci cle&ail• of your plan for Dist.ributon. I 1- H ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

I . .. .._ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
I _ I J Clt.Y . . . . . . . • •  , • • • •  , • • • •  , • . • • • • .  , . •  , • . . . .  County • . . . . . . . . • . .  State . • . . . • . • •  1 

Commemorating Graf Flights 
[Continued from page 70] 

would become a most fascinating book, and be 
very historical Few countries honor the crea­
tions and inventions of any other land, but the 
instance of the Graf Zeppelin is an exception 
to the rule. Even our own country has pictured 
this dirigible on air-stamps. Italy and its colonies 
have issued a series for the Graf. Paraguay has 
both overprinted stamps as well as 'regular issues 
for this airship. 

The album devoted to ''Graf Stamps" might 
be arranged by countries, Germany leading, 
with a second section following devoted to 
covers from the Graf. The pages of such an 
album, being blank, could be easily annotated. 
Brief remarks about the stamps showing the 
Graf, year of issue and extent of flight which 
resulted in their being issued, would be wel­
comed information. Those collectors interested 
in aviation and air-stamps will find the field 
captivating. 

Holiday Decorations In Home 
[Continued from page 74] 

or similar covers with shiny surfaces, and lighted 
by natural or colored lamps. Locate these above 
the line of vision, from the four comers of the 
room, with a different color in each comer. 
Flashers, such as used on the tree, enhance the 
effect. Indirect lamps may also be used effec­
tively. Socket adapters are used for colored or 
natural lamps. Color may be had without 
changing the floor lamp, by placing colored celo­
glass screens over the top of the shade. 

None of the decoration schemes described in­
volves any great expense. Variations from the 
original designs can be used if they better suit 
into the decorative arrangement of the particular 
home in or about which they are to be u,sed. 
Careful study of the homes pictured in the 
accompanying illustrations will provide t h e  
craftsman with numerous ideas. 

Station Operates By Battery 
[Continued from page 100] 

is adjusted for the desired antenna load and then 
resonance is restored by rotating the plate con­
denser. A six-volt dial light bulb, soldered 
to a small loop of wire, is a useful tuning 
aid. 

With the circuit as shown 275 volts is the maxi­
mum safe plate and screen voltage. By adding 
a tapped voltage divider to keep the screen voltage 
at 275 volts, however, plate voltage may be raised 
to 375 volts, with a considerable increase ill 
output. 

French gardeners are using poison gas to de­
stroy certain plant diseases in hothouses. 
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See the sensational new Atlas machine tools-the new small metal 
lathe, the amazing new bench shaper! See all the latest lathe 
and drill press attachments for special operations, Every man 
who has a workshop or hopes to have one this year should have 
this interesting catalog. 

AT LAS PR ESS . C O M PANY 
1 52 N .  Pitther St., Kalamazoo, Mich. 

FACTORJf DISPI.AJfS AT 

Don't p a y  seT"eral hundred dollars more than necessary 
when :rou build a home! Buy it direct from our mill at 
our low factory price. \Ye ship you the Dtatcrials­
Lumber cut-to-fit, ready to erer.t. Paint, glass, hardware, 
nails, etc., all includrd in the m·icc-no extra chargt>s, 
We pay the freight. Plans furnished-also complete builcl­
lng instructions. No wonder our customers write us that 
we saved them 30 % to 40%, compared with builder's 
prices. Easy terms-monthly payments. 

Handsome Big F R E E  CATALOGUE 
Pictures wonderful homes in colors at mon­
ey-saving orices. Designs to suit everyone. 

H'ri.te tor vou.r catalo!1 today 
LEWIS MANUFACTUR ING  CO. 

6881 Bay City. M ichigan 

l"'"iT�;;.;ES;co�s�.-;;.�t::-;a�-=.-Mw;:- I 

I Kindly send me your 1938 Catalog. I am interesred in D New Small J 
Lathe 0 Metal Lathes 0 Arbor Presses 0 New Shaper O, Drill Presses I [] Wood Lathe?s. 

I Name - - - - - - - - - - - - ------- - -- - -- - - - - -- - - - - ----- ----------1 Address - - - _ - - - - - -- ------- -- - -- - -- - - - - - - ---- - - - - - - -- -- --�t�n�ta�-�-..=.:.;-..:.:.;-�_-.=.=.,;.-�-:.:..:.::-��-� 

W I LD ABOUT 
WRIST ACTION 

Here is no ordinary ne•v product, This nc•v 
\Vrist-Action !'lug is one of the most re­
markable new devices ever· offered i n  the 
D i rect Selling F i e l d !  You never saw any. 
thing like it. Housewives are fascinated­held spellbound by the instant dC'i'TlOnstration 
you can give ,._·ith this ne\v electric iron cord. 
that swings freely in any dire<."tion. End� 
kinking nnd twisting-prevents bl"okcn wires. 
burned fuses. Swivel action plu� spins round 
and round-swings from side to sidc-kce11S 
COI"d out of the W3;!.•-no wondel" housewiv�s say, "Just \O.rhat I want,••  as soon as they 
lay eyes on it! !4'£ Sales a1·e lnst..'lnt­

sure! Nothin� Hill' tt 
e••er before. Here is 
the self selling IJig 
money maker you can 

clean up with, Get the story at once. Learn how you can GET YOUR DEMONSTRATOR 
W R I T E �-f�E. optd.1 \�{1it�or\�im:Jf�i�iY 

N 0 W I for sensational money making plan. 
No-Tro Electric Appliance 

Corporation 
820 w. Erie st. Dept. M·l Chicago, 111. 
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K N I G HT I I - T U B E  
Push- Button Tuning­

All-wave 

K N I G HT 6-T U B E  
Push .. Button Tuning-

a Bands 

ALLIED leads again in value with 1938 Knights combining 
radio's newest features at sensational low prices. Advanced 
R. C. A. and Hazeltine licensed circuits

J 
with Electric Push­

Button Tuning, Slide-Rule Select-0-!11atic Dials, Electric 
Eye, Full Voice speakers, A. F. C.-world-wide ranJ�e--all 
these at prices that challenge the industry. 5 to 16 tubes 
for AC, AC-DC, 6 volt, 32 volt, battery and auto. Radio's 
J!reatest values! Choose from 61 Knight models in 
ALLIED'S great Catalog-send coupon. 

EVERYTHING IN RADIO AT LOWEST PRICES 
Dealers ! Ser,·ice :Men ! Sound Specialists! Amateur-Experimenters! 
Get ALLIED's HJ3S Catalog. E\'el'Ything you need at lowest prices­

O'fer 12,000 Parts, Kits, Sound, Amateur, 
Test Equlpnl.ent, books, tools, tool .. klt.s­
eHrY radio requirement. c·amplete stocks. 
rastest serticc, lowest t�l·ices-saves you 
time and moneY at ALLIED. Send 
coupon today fot• Free 103S Catalog­
rmlio's complete supply guide ! 
K ITS-All types, for any set I n  any Radio 
publ ication. Write tor Free Parts Lists. 

A L L I E D  R A D I O  CO RPO RAT I O N  

Dept. 6-A8. 833 W .  Jackson Blvd. 

0 Send your Free l-938 Catalog. 
0 Send Free Parts Lists for . . . . .  . 

· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  

Kame • . . . . . • . • . • . • • • . . . • . . . • . . . . . 

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

Citr . . . . . . . . . . . . . . . . . .  State . . . . . . 

Build A Model Ocean Airliner 
[Continued from page 86] 

work on the wing. Make it in two pieces, each 
measuring Sfs by 3 by 63/4 inches. Note that the 
stock is slightly larger than the completed panel 
so as to insure maximum safety in construction 
and a better fit between wing root and hull. After 
the wing has been shaped and tapered as shown 
in the top and front views, refer to the sectional 
diagrams and commence to shape the airfoil sec­
tion. With the aid of a sharp knife cut away the 
surplus balsa and with sandpaper, finish off the 
panel to give it the desired airfoil. 

When both panels have been completed make 
the four engine nacelles. These are of soft balsa 
with the construction method similar to that of 
the fuselage. 

The nacelles are carved from a %.-inch square 
nave block and are each 1lf4 inches in length. 
After the top and sides have been shaped and the 
nacelles rounded, cut out the slot for the wing. 
The true shape of the slot is shown at sections 
G-G and F-F in the accompanying details. Should 
the builder experience difficulty in carving out the 
slot, it is advisable to slice the nacelle horizontally 
and thus carve the slot in each half separately. 
After this operation has been completed the two 
halves are cemented together and the nacelle 
secured to the wing. 

While the nacelles are drying · to the wL"lg, 

proceed to construct the cowlings. Each cowling 
is carved from a %.-inch square nave block, 
%-inch long. They must be shaped as shown 
in the drawings and grooves cut to indicate the 
engine cooling flaps. After completion, the cowl­
ings ar� cemented to the nacelles and allowed to 
dry. 

The wing panels are now cemented to the hull 
and the roots filleted with plastic wood. Make 
certain that the same amount of dihedral has been 
given to each wing panel and that each is in line. 
Allowing the fillet and the cement to harden, 
continue on to the wing floats. 

Each float is carved from a %-inch square nave 
block of balsa, 23/s inches long. Upon completion 
of the floats, make the struts that are to connect 

[Continued on page 151] 

126 4 ccept No Sub.stit-1ttes! Al·waJ,"s Insist 011 the A diNdised B1·ancl.! 



It costs only a dime to discover 

a world of shaving comfort ! 

Ask for Treet Blades and let 

their super-keen edges rid you 

of shaving troubles ! 4 for 10¢. 

Fawcett Bldg., Greenwich, Conn. 

Is Your Job Safe? 
Just as the gasoline engine changed the jobs 
of thousands who depended on horse-drawn 
vehicles for their living-so now the Diesel 
engine is fast invading both the power and 
transportation fields, and threatening the 
present jobs of thousands. 

What This Field Offers You 
Diesel engines are replacing steam and gasoline 
engines in power plants, motor trucks and 
busses, locomotives and sltips, aircraft, tractors, dredges, �pumps, etc.-opening up well-paia 
jobs for Diesel-trained men. You get all the 
latest Diesel developments in our course. 
&pecial diagrams for quick understanding ot 
this new power. 

n your own 
Tills opportunity is NOT open to boys under No experience necessary. At our how plain every point 
18 or men over 40. B ut if you are WITHIN is made-how thoroughly you grasp greatly you will enjoy 
these ages, you owe it to yourself to investi- the work. If you are over 18 and under 40, send postcard, state age, 
gate this opportunity of acquainting yourself and get 2 beginning lessons FREE. No obligation. This may be the 
with D1esel-the new, fast-growing tleld. turning point in your life, so write TODAY! 

A M E R I CA N  S C H O O L ,  Dept. D 128, Drexel Avenue at 58th Street, Chicago, I l l inois 
. " . ;: . · Test Yourself. for .a Good Pay Job�Steady Work . · - · 
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e Manufacturers everywhere 
are frantically calling_ for 
M O R E  S K I L L E D  M E N. 
Tool makers, milling machine, 
grinder., planer, shaper, oper­
ators, all are in de1nand. Here 
is a chance for you to profit by 

these opportunities. You can't 
become a tool maker or a skilled 
machinist in a month but HERE IS A PLAN WHICH 
WILL TEACH YOU HOW TO SET UP ALMOST ANY 
MACHINE JOB, IN TEN OR FIFTEEN MINUTES. 

These Books All Shipped FREE 

ThJB Is a reproduction of 
one of three job ticket 
pages showing how to 
mill flat teeth In a plain 
1mrface. In these paJre9 
are listed the tools re· 
QUired and a· complete de• 
scription or each of the 
•even operations. 

These job tickets and the books offer a 
practical method for lenrntng machine 
shop work hy a study of actual .iobs and 
thus simplify and shorten you:- trnlnir.� 
f

eriod. They alcme should l>e worth more 
han the price of the books. They should 

prepare you quickly for a raise. 

Tak·e Advantage of This Opportunity 
No. W' Get these books and job tickets free for examt­

nat.ton. Send the coupon . When the books ar­
rive show them to your foreman or superintend­ent tf you want to. Look them over-checlt them In every way and 

we are sure you will agree that they offer you nn exceptional op� portunlty to get a better job with more pay, QUICKLY.. 

Endorsed Lf Facto.::v Superintendents and Ma.Dagen. 

A M E R I CAN TECHNICAL SOCIETY 
Draul at 58th Street Dept. M1320 Chicago, Illinois 

Use This Coupon for Books and Job Tickets 
American TechAfoal Society. Drexel at 58th Street 
Dept. M 1320. C�icaQo, Ill inois ft��' �:� i-iHtEmixi\�I�A�1fm�.ewiB!�hs p

e
a�tl\'�� ��

e
�nt�h�elrJ:;?; �tfii� ���· w�l�� Ito w�fi''

e
se�� ��vi���; gr2 t��e�8�� ��1 ��� 

until the total price of· $20.80 is paid, otherwise I will return the 
books· In ten days and owe you nothing. Because I send· now you 
agree to Include. w-Ithout one penny or extra charge. the 700 Job 
Ti<:ket Sheets In n handsome binder and alSo a mcml>er�hip certificate (geod for one year) ln the Amel'ican Technical Society, which en. titles · me to full consulting Pl"lvlleges with your e>o.-perts. 

Name---- - - - - - - - - - - -- - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - -

Address·- _-----_ ------------- - - - - - -- - - - - - - - - - - - - - - - - - - - - -

Ctty_ ---- __ - - - _ - - - - - - - -- - - - - - - -- - - - - - State_ - - - - - - - - - - - - - -

Please attach a tetter stating age, occupation, employer' s  nnme and 
a<.ldress and that ol at least· one business man as reference. 

A Clothespin Synchronizer 
[Continued from page 110] 

A piece of fiber, 2¥4 by 2¥4 inches, is shaped 
as shown, and the parts mounted on it. Bore 
two holes in the clothespin for mounting it to 
the fiber board, fastening it with %-inch machine 
screws. These same screws are also used to 
hold the metal clamp which fits around the 
battery case. 

In one end of the clothespin, make a hole and 
slot large enough for the plunger of the camera 
shutter cable release. A flat piece of metal is  
attached to the top of the clothespin with a small 
screw to fonn part of the timing mechanism 
contact. 

A piece of copper or brass, -h by 11/4 inches, 
is drilled and bent L-shaped to hold the adjust­
ing screw. A nut is soldered to this bracket to 
accommodate the contact adjustment screw. 
Once adjusted, the screw is locked in position 
with an additional nut. The adjustment screw 
must be set so as to make contact with the metal 
piece on the top of the clothespin just as the 
shutter is opened by the cable release. 

Solder one end of a length of No. 22 gauge 
insulated copper wire to the metal strip on the 
top of the clothespin and the other end to the 
screw cap on the bottom of the flashlight case. 
Then solder similar wire to the brass or copper 
L-shaped bracket to which is fitted the screw 
adjustment. The opposite end of this wire 
passes through a hole drilled in the fiber flash 
case and is soldered to the shell of the flash bulb 
socket. Although this arrangement wires around 
the flash case switch, it does not render it useless. 
As both clothespin contact and flash-case switch 
are wired in parallel, either can be used inde­
pendently to fire the flash bulb. 

To synchronize the clothespin switch, proceed 
as follows: Remove the back of the camera, 
temporarily connect a small flashlight bulb to 
the gun and place it behind a cardboard shield 
provided with a small hole to align with the 
center of the lens. Screw in the synchronizer 
bolt until light is seen through the back of the 
camera when the shutter opens. Use a shutter 
speed of 1/25 second. Once the correct adjust­
ment has been determined, lock the adjustable 
contact screw in place. 

Vest Pocket Chess Board 
[Continued frorn page 96] 

constituting the top and bottom of the box. 
The playing pieces, which are made next, con­

sist of two sets, one turned from walnut and the 
other from maple. 

For each set eight Pawns, two Horses, two 
Bishops, one King, one Queen, and two Castles 
will be required. Tum the playing pieces so that 
they correspond in design with the conventional 
types and allow a short stem to remain on the 
bottom of each piece so that they can be inserted 
in the holes drilled in the checkered board. 
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How To S elect A Shotgun 
[Continued from page 120] 

fowl shooting in general can be uniformly se­
lected with a drop at heel of 2% inches and with 
drop at comb of 1 5/s inches. These specifications 
will take care of most hunters who go into the 
field. It should always be remembered that if 
there is too much drop in the stock there will 
be an inevitable tendency to shoot low. By the 
same token, the straighter the stock, the higher 
the gun will shoot. It is the concensus of opinion 
among shotgun authorities that the straighter 
stock is the b e s t  for all-around shooting, 
especially upland shooting, where the game is 
almost always taken on the rise upward. If the 
gun, by reason of its straight stock, naturally 
shoots high, there is no need for raising the gun 
very much in order to cover the rise in heading 
off the bird with the shot pattem. 

The pitch of a shotgun has been described va­
riously as "the divergence of the barrels from a 
right angle with the butt plate" or "the angle of 
the butt in relation to the line of sight over the 
barrels or rib." There are those who discount 
the value of pitch in a shotgun, but it is generally 
recognized as one of the essentials. 

The method of assuring yourself as to the pitch, 
heel and comb drop can easily be determined 
by standing the gun up against a perfectly 
straight wall, being sure at the same time that 
the floor is likewise perfectly level. The heel and 
toe of the butt of the gun should rest flat on the 
floor, after which the gun is pushed forward 
until the top of the breech rests against the wall. 
The distance, between the heel of the stock and 
the wall, is then reckoned; also the distance be­
tween the comb and the wall and the distance 
from the muzzle to the wall. While the depth of 
the drop at heel and comb has been covered, the 
pitch is still to be considered. Pitch, so far as a 
gun used on waterfowl is concerned, should be 
approximately 2% to 2112 inches. On the other 
hand the pitch for an upland gun, best on quail, 
pheasants and grouse would range from 1% to 
2 inches. 

While the drop at the heel and comb of the 
gunstock have much to do with the effectiveness 
of the shotgun, in the field, there is also need of 
considering the length of the gun barrel. Men­
tion is made of this because it is one question 
that is invariably asked by the amateur. It seems 
that there is a misconception cleaved to by most 
beginners which has for its theme the theory 
that the longer the barrel of the shotgun the more 
effective it is. The fact of the matter is that the 
long barrel is no more effective, nor harder hit­
ting, than the short barrel. Whether it is a 26-
inch barrel or a 30-inch barrel, neither length 
can claim much preference over the other. The 
only difference here would be in shooting heavy 
loads, when the shorter barrel would of course 
produce a more excessive recoil. • This muzzle 
blast is counteracted by the use of a longer barrel. 

[Continued on page 137] 

DRIVER DRILL PRESSES 
Heavy or light, accurate or rough drilling 
are done equally well on a Driver Drill Press. 
In addition, these versatile tools will handle 
many routing, shaping, dovetailing, mor­
tising and carving jobs. 

Unusual rigidity, machining to dose limits, 
maximum capacity and minimum vibration 
mark the lowest-priced Driver Drill Press as 
well as the finesL See these tools at your Driver 
dealer's, or write for the new 1938 catalog. 

DRIVER D925 
DRI LL PRESS 

$39.95 L e s s Motor 
( shown right) . Used 

by m a n  v industrial 
:shops for steady pro .. 
d u c t i o n. 6·spline 
spindle cuts vibratioa.. 
4 precision ball bear .. 
ings. Pilot wheel feed, 
Jacobs ( 0" to �12")  key 
chuck. 10"x9" tilting 
table. 4" spindle navel. 
Chuck to table, 12", to 
base, 1 7 Y:z", to col­
umn, 7 Y211• These, 
and its many other .fea .. 
tures, have never be .. 
fore been combined in 
any other drill press, 
regardless of price. 
See this tool. 

DRIVER D710 
DRI LL PRESS 

$29.95 ( N o t  illus­
t r a te d )  Intermediate 
capacity, for all·around 
home workshop use. 
Ball bearings. Jacobs 
chuck. A well eneineered tool built for many years 
of versatile, dependable service. 

DRIVER D570 DRILL PRESS 
$19.25 ( Not illustrated) For the craftsman seeking 
maximum value at low price. Rigid cast frame. 
24" high overall. 7" chuck to table. Unmatched at 
its price. 

Loolc up your Driver dealer-see how much 
these tools offer at the price ! Walker-Tur.ner 
Co., Inc., 518 South Ave., Plainfield, N. J. 
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Do you l ike RADIO? 
Does the future of 
TE LEVI S I O N  

lnle,esl You? 

Send for your FREE CO PY 
of this book of FACTS 

Full of Instructive I nformation on Employment 
Opportunities and Requirements 

You men ivho are sincerely ambitious to make g·oocl in radio and 
related industries will want a copy or Lhis new book about employment 
opportunities and requirements. \Yrilten in plain, understandable 
language \Vith no exaggerations and no mis-statements, this free book 
gives you facts rou want to know about these profitable trades. 95 
illustFations. :I.Iajor subjects include Tele\'ision Theory and Construc­
tion, Pick-up Systems, Amplifiers, Transmitters, Receinrs, Cathode 
IJ'ubes, Sound-Recording on disc, Loud Speakers. Talking Picture 
Projection and Radio Communication. 
NATIONAL SCHOOLS Is the oldest trade instituHon in the West. 

Established in 1905. Occupies its own modern three-story building. 
exclusively deYoted to training ambitious men. Latest equipment. 
Selected. experienced stat\' of engineers and instructors. )..lan:r students 
can earn room and hoard while learning-. :\'alional students are 
allowed coach railroad fare froru any point in the Unilcd States. 

NAT IONAL  SCHOOLS 
Los Angeles 

Request for F R E E  BOOK of Details 
NATIONAL SCHOOLS 

Dept.MMR-1 4000 So. Figueroa Street, Los Angeles,_ Calif .. 
NAME.. . . . . ... .  AGE 
ADDRESS ......... 

CITY .... STATE 

Make This Xmas Tree Base 
[Continued from page 77] 

the laths and extend over the outside boards, 
folding blnderneath about 1 inch. After fitting 
the burlap, cut small holes at the location of the 
tunnel openings. Do not as yet cut them to exact 
size because when applying the plaster saturated 
burlap it may not come just as planned. 

Proceed by mixing water and casting plaster 
(plaster of Paris) in a bucket until it is thick. 

Dip the burlap into the plaster until the pores 
are filled. Take it out immediately and place it 
on the stand, forming it to the shape desired. 
Fold the burlap over the outer boards and tuck 
under edges. Work quickly because the plaster 
dries fast. It takes only about ten minutes for it 
to dry so hard that it cannot be worked. 

With a pair of sharp scissors or a knife, trim 
the burlap to make the tunnel openings, allowing 
a half inch for folding to the inside. Next place 
the track in position. The plaster will hold it 
down. Cut a hole at the opening of the tree 
holder and tuck the edge of the burlap inside. 

More can be added to the set-up by placing a 
piece of green pebbled art glass at any desired 
place. This will give the appearance of a min­
iature lake. 

A coating of the plaster must now be placed 
over the entire surface of the stand, building it 
up to cover any burlap surface still appearing 
and to hold the track and glass in place firmly. 

The stand is now completed except for decora­
tion, which you can add to give it increased 
beauty and life. Novelty and five and ten cent 
stores stock a variety of sizes of miniature 
Christmas trees. These range in size from one 
to several inches high and are covered with a 
substance that resembles snow. A number of 
these trees in varying sizes can be stuck into the 
plaster, to add to the decoration of the base. 

Miniature people and houses can be obtained 
and placed near the lake edge or on the "moun­
tain" slopes. Small animals such as deer also add 
to the appearance of the stand. 

This Christmas tree stand can be used for 
many years if properly stored between seasons. 
Paper wrapped around it will protect it from 
dust. If it should become dusty, brush the dust 
off and apply a coat of whitewash to restore it 
to its original condition. 

White House Talks To World 
[Continued j1·om page 56] 

Should the President phone Europe, the call, 
after passing through the trans-Atlantic terminal 
at New York, would travel over the long-wave 
radio telephone circuit across the Atlantic or 
over three short-wave channels that were put 
in operation in 1928 and 1929. The terminals are 
at New York and London, whence connections 
are made respectively to the Bell system network 
and to the telephone systems of the various Con­
tinental countries. 
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Wri tten by a Former Member of the Examin­
Ing Corps ( 1 922·24) of the U . S. Patent Office. 

l!k�00 .r:�s
t \"o P';,"::.:y lo�ur �de� •

• 

y� sh��l�n·�tlll!;a>;:t�i:O;:�,&i 
once. Your first step Is to get this Free Book. This 
Interesting Illustrated book contains valuable information 
You should have. It tells you fully how to obtain a patent 
on your idea in the Quickest way. With this Free Book you 
wil l  also receive a "Record of Invention" form on which you 
can easilY record your idea. Personal and Confidential 
Service: Your case will be personally handled only by a 
Registered Patent Attorney who is also a Former Member of 
the Examining Corps of the U. S. Pate-nt Gtfice. All com­
munications con·ftdentlal. 
r.IAIL .  TODAY lor FREE PATENT BOOK and RECORD OF INVENTION Form 

I I I 
NAME . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , , , , , , . , , , , , , ,  : 

I &DDRESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
I I 
� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - }. 

MAKE MONEY I N  Y O U R  WORKSHOP
" 

Build furniture, auto trailers, canoes, ice boats, cruisers, sail boats 
and electric refrigerators described i n  

F R E E  B L U E P R I NT BOOKLET MODERN MECHANIX PUBL. C O . ,  Fawcett B l d g . ,  Greenwich, Conn. 

[l [ C T R I'£A [ 
E N G I N E [RIP��r. "-

For those who can't aHorcl the time ancl expense of a 
4·year college course, Bliss oHers a coadeased ONE :::lj..:':��:.'·�:f.cri;:�· ci."t..tO'& 0'�8��u�WY 

B LI S S .E LE CT R IC A L  
S C HOOL 

381 Takoma Ave. , Washington, D. 

OVE 
START 

$1260 to $21 00 a Year 
MANY 1938 

Appointments Expected 
Railway Postal clerk 

Railway Postal Clerks get $1 ,900 the first year regular, 
being paid on the first and fifteenth of eack month. ($79. 1 7  
each pay day.) Their pay i s  automatically increased yearly 
to $2,450. Advance may be had to Chief Clerk at $2,700 a 

($112.50 each pay day.) 

3 Days On-l"Days Off-Full Pay 
Railway Postal Clerks on long runs usually werk 3 days 

and have 3 days off duty or in the same proportion. During 
this off duty their pa)' continues just as though they were 
working. They travel on a pass when on business. When 
they grow old, they are retired with a pension. 

City Mail Carriers, Post Office Clerks 
Clerks and Carriers now get $ 1 ,700 the first year on 

regular and automatically increase $100 a year to $2,100 
and $2,300. 

Customs I nspector 
Salary $2,100 to start. Men 23 to 45. \Vork connected 

with examining baggage and merchandise entering the 
country from foreign parts covering boats, trains, roads, 
automobiles, etc. 

File Clerk-Clerk 
Open to 1\Ien-\Vomen 1 8  to 50. Entrance salary $1,260 

-$1 ,440 Year. Appointments as File Clerks and Clerks in 
the Departments at \Vashington, D. C., are made from this 
examination. 

Many Other Positions 
l\1any other positions are obtainable. Those wishing these 

positions should qualify at once. 

Get Free List of Positions 
Fill out the following coupon. Tear it off and mail it 

today-now, at once. 
This investment may result in your getting a big-paid 

government job. 
- -- -- -- - -- -- -- -- -- - -- -- -- -- - -
F R A N I( L I N  I N ST I T U TE. Dept. K262, Rochester, N .  Y .  

Rush t o  me, entirely free o f  charge ( 1 )  a full descrintion o f  U .  S. 
Gorermncnt ,Jobs ;  ( 2) Fl'ee copy of illustrated 3:l-page book,. 
""HOW TO GET A U. S. GOVERNMENT .TOil"" ;  with (3) List of t;. s. Go\·ernment Job s ;  ( 4 )  Tell me what to do to qualify for a U. S. 
GO\·ernment Job. 

Kan1e . . . . . • • . . . • . • . . • • . . . . . . . • . . • • . . . . . . . . . • • • • • • • • • . . • . • • • • •  • e 

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

use This Coupon Before You M·islay tt. Write or Print Plainly .. 
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ONCE 
IS ENDllfiN 
It's some trouble to get set to clo a 
gluing jo&-so-why not use a glue 

that really sticks permanently ? 

C A S C O - that's the glue ! 
It's different, it sets chemically • • •  like con· 
crete . . •  moisture, heat and hard use do not 
affect it. 

EASY TO U S E - Casco comes in convenient 
dry powder form-mixed in cold water in a 
moment-no cooking. 

N O  WASTE -You mix it as needed-always 
fresh and up to the full strength. 

ECONOMICAL-A pound of Casco glue powder 
makes l Y. quarts of liquid glue - half the 
cost of most glues. 

CONVENIENT- Comes in handy lOc and 25c 
packages, also in Y. lb., l ib., 5 and 10 lb. sizes 
at your Hardware, Paint and Lumber Dealers. 

Preferred by homecrafters for all wood 
gluing . . .  Casco is also the ideal easy- �-
to- use glue for all household jobs. 1 ·; 
Makes permanent repairs on furniture, . • . •_ 
linoleum, piano keys, umbnella han- · 

dies, books, !uggage-everythingthat's - . . 
••glue�able." � · _:· -: -:,:·, 

FREE BOOK SHOWS HOW ! r ";::;=�" 
32 pages-50 illustrations-full of gluing D.lld repair informa­
tion. Just ask for •• Free Gluing Guide'' on a penny post card. 

C A S E I N  C O M PA N Y  O F  A M E R I C A ,  I N C .  
Dept. M.M.138 350 Madison Avenue New York, N . Y. 

AT LAST 
A LOW­
PRICED 
MOTOR 
SCOOTER 

A POW�R­
CYCL� 

Deluxe 

A streamlinPd beautr----carrles 300 pounUs-sveeds up to 45 
miles an hour-climbs steep hills. 

Easy to Run-Simple to Operate 
Economy-130 miles per gallon of �as. Governor controlled. 
ft�!�.P

r
jgfie� ��;ri����11�:efs�

e
1l!�i�g�o?�.

o
dJi���j�

e
a��f;t�r��-��b� 

ber grips, welded steering fork, fool proof clutch, etc. etc.-no 
extras required. And powered by a husky four-cycle, o•e hoJ·se­
power, heavy duty gas en�ine, magneto equiJ?ped. Se�� 10c for i l lustrated c•rcu lar-Dealers Wnte on Letterhead. 

G. H. Q. MOTORS 
854 A East 149 St. 

-
New York, N. Y. 

Soap Box Winner Gets Award 
[Continued from page 95] 

Don't think that a soap box racer can't bum up 
the track! Bobby set a record for the 1,175-foot 
Akron course by covering it in the breeze-scorch­
ing time of 29.28 seconds! His car has been paced 
by a motorcycle policeman at 52 miles an hour. A 
racer has to be sturdily designed to take the gaff. 

Participants in future soap box derbies, which 
are sponsored annually by the Chevrolet Motor 
Company in conjunction with local newspapers, 
can pick up a few pointers on speed design by 
studying the photographs of Bobby's prize-win­
ning racer which he posed especially for MoDERN 
MECHANIX. 

Science Saves Eyesight 
[Continued jram page 118] 

upon which test objects are manipulated to chart 
the fields. By the substitution of twin photo­
graphs, exactly like those used in the old parlor 
stereoscope, patients with squints or improperly 
cooperating eye muscles are aided to overcome 
their trouble. This is called fusion training. In 
squints, one eye usually does most of the work. 
The binocular design of the Stereo-Campimeter 
forces both eyes to work together and muscles are 
trained to proper functioning. 

One of the most extraordinary instruments used 
by eye physicians is the slit-lamp. In effect, this 
marvelous machine uses a thin beam of light to 
slice out a section of the eye and place it upon a 
microscope slide for thorough examination, just 
as a surgeon would perform the operation with a 
knife. Actually it is purely an optical phenome­
non. 

If a cinder becomes imbedded in your eye, or 
if you have a beginning cataract in the crystalline 
lens of your eye, the slit-lamp enables the phy­
sician to determine the exact depth at which the 
lesion exists. The instrument consists of a power­
ful light source which throws a narrow beam of 
light to the desired layer of the eye, and this is 
examined from an oblique angle with a binocular 
microscope. With magnifications up to SOX, the 
cornea, as an example, appears stereoscopically 
to have a depth of approximately half an inch 
and the depth of objects or natural structures can 
easily be determined. 

A new German method of rust-proofing iron 
and steel uses a spray gun to apply a phosphate 
solution. 

It has been found that ultra-violet rays aggra­
vate the skin eruptions in smallpox. 

The apparatus for weighing the earth at the 
National Bureau of Standards in Washington is 
so sensitive that an automobile parked outside 
the building will affect it. 
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Making Photographs In Color 
[Continued from page 107] 

process your .films for you if you wish, and the 
charges are not high. 

Kodachrome is a subtractive process in which 
colors are obtained by a v e r y  complicated 
mechanism. The amateur, howev.er, is more in­
terested in how to. use these materials than in 
the .theory upon which they are based. Koda­
chrome is available, now, only in 35 rom roll film · 
for Leica, Contax, Retina, Bantam, Argus, and 
similar cameras. Larger sizes will undoubtedly 
be on the .market .before long. Kodachrome must 
be returned to Eastman for processing, which is 
included in the price of the tllin, resembling 
movie film in this respect. 

Individual frames of Kodachrome and Dufay­
color films may be mounted between glass plates 
and thereby protected against finger prints, dust, 
etc. In this form it is easy to project them. 

Color films are somewhat slower than fast pan­
chromatic black and white materials, Dufaycolor 
can be exposed correctly using a Weston speed 
Q{ 8 or a Scheiner rating of 18; Kodachrome will 
tum out beautifully if a basic exposure of f/ 6.3 
and 1/60 second in bright sunlight is used. The 
following table has been worked out for Koda­
chrome: 

Easic stop on .full cloudy day 
Basic stop on bright day 
Basic stop on hazy sunny day 
·Basic stop on bright sunny day 

Using .these stop openings: 

= f/1.9 

= f/3.5 

= j/5.6 

= f/6.3 

.1. For light subjects, close diaphragm lh stop. 
2. For dark subjects, open diaphragm 1f2 stop. 
3. For extreme distance close. diaphragm 1f2 

stop. 
4. For closeups, open diphragm 112 stop. 
'Two types of Kodachrome are avilable, regular 

,film ..for outdoor use and Kodachrome A for use 
·with ·.in£andescent lights. Regular film may be 
used a:t night with photoflood lights provided the 
proper filter is used. On the .other hand the 
Kodachrome A may be used outdoors if a special 
. filter .is used. lf the amateur desires to use but 
one type of film, he should use Kodachrome A 
and buy the filter which enables him to use this 
material in daylight. In this .manner he will not 
lose the indoor speed caused by using a filter with 
Regular, and the sunlight speed .of the A variety 
is sufficient. 

When taking color photographs, it is wise to 
remember that what makes the picture beauti­
ful, or worth taking at all, is color. There is no 
use shooting up expensive film at deep black 
shadows. The amateur wants color-and at some 
periods of the year it is surprising how difficult it 
is to find .good outdoor color. The illumination 
.should be flat, that is, the .amateur should obey 
the .old formula that says, "stand with your .back 
'to the sun." If the foreground is very dark with 
shadow, it will detract from the beauty of your 
picture. If a still-life set-up is not fully illumi-

[Continued on page 137] 

NOW-A 7-lnch Genuine 

BLACK & DECKER 
ELECTRIC SANDER 

THE NEW 7-INCH JUNIOR SANDER saves hours of 
slo�, hard work with sand:paper, emery, files, etc. Makea 
qwck work of such jobs as cleaning .and smoothine wood 
or metal eurfaces;.removin_g pain.t and rust; grinding and 
smoothine welds and casting ridges; rubbing down new 
lacquer with felt rubbing pad; polishin.s metal, etc. Uni· 
versa! motor operates on A. C. or D. C. A Kreat tool. A 
great value. Only $39.50. 

LOW-PRICED B. & D. DRILL$, TOO 
%:INCH J ':' � l O R  DR I LL: (Illustrated). Drives twistl 
drills for drillmg up to . 1f2" holes in steel; .augers for 

drilling up to .1 '� .boles in 
wood. :Also drives Black II& 
Decker Hole Saws for cut· 
ting; dean, r.ound holes from 3J4" to 3 Vz 11 diameter in any 
material a hacksaw will cut. 
Universalmotor;Only$35.00. 

%-INCH JUNIOR DRILL: 
Drives twist drills for dril· 
ling up to 1/4" holes in metal; 
augers for drillins up to •/2" 
holes in wood. Also drives 
light wheels for grinding, 
buffing, polishing, etc. Uni· 
versa! motor. ONLY $19.95, 

MAIL THE COUPON TODAY for complete information 
and ruune of nearest dealer where you can see ·the Junior 
Sander, Drills and oth�r Black & Decker Tools • 

B L A C K &: D E C K E R  
World'.s Largest Jrfanujacturer f!J 

PORTABLE ,ELECTRIC TOOLS 

M A I L  THIS C O U P O N  N O W  
The Black & Decker Mfg. Co., 
701 Pennsylvania Ave., Towson, Md. 

Please send me Free Literature describing new low• 
priced Black & Decker Tools and the address of my 
.neai:eot B. & D. dealer. 

Name
·
�---- - - - -----------------------·----------------- · 

Occupation . . .  - - . - - - - - - - - - - - - ---------·------------�·-· 

Address------ - - - - - - --------------------................. --

City ------ -- - ---------------------- State..-------···· 
� - - - - - - - - - - - - - - - - - - �� 
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TEA AND COFFEE ROUTES 
PAYING UP TO $-� 
}IIlllon dollar company, dis• 111 l4 
trilJuUng over 250 nationally 'tfffl( 
known food products and 
home necessities through Route Dealers only, 
needs more men at once. Your complete equip­

ment will be sent on trial without money risk: 
to you, Routes pay up to $60.00 in a. week for 
full time, or $35.00 on part time. Ford Sedans 
or $500.00 Cash Bonus given to producers. Once 
started, we finance you. Apply at once for Route 
ln your localitY. Send postcard or COllPOn below. 
Details free ; no obligation. ...l.lbert :\lllls, 
4000 l\Ionmouth, Ctncinnatl, Ohio, 

APPLICATION FOR ROUTE : 2l�:RJo����rh Ave., Cincinnati, Ohio : 
1 ltush me free facts on Tea and Coffee Route Plan, : 1 paying up to $60.00 in a week. Also tell me ntore • 
a about the new Ford Sedans or $500.00 Cash Bm:ms 1 : given to Yom· producers. : i ���r0es; • : :  : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  : 
I o 
: · · · · · · · · · '<Piense ·prtnt ·or \Vi·ite· iit3intY) · · · · • · • · • • • : 
· · · · ..: · · - · · · · · · · · · · · · · · · · - · · · · · · · · · · ·· 

It shows real thoughtfulness to give this new up-to-date 
Atlas Lathe Manual to your 14craftsmen" friends. Pic· 
tures clearly all metal and wood operations-gives latest 
technical data for machining new metal alloys, plastics. 
etc. Each manual comes i n  individual box with Christ· 
mas wrap and card, postpaid for S l .  We'll do the 
mailing If  you wish. Please print names. Order now for prompt delivery, 

ATLAS PRESS COMPANY 

welding, metal flnishin�. · · 

body and fender bumping, spray paint· • 

Mechanics and Welders are In big de· 
Complete courses in arc and 11 

1ng. Soec1al low ntes. "'rite today. • 

MICHIGAN TRADE SCHOOL , . , 
S763 Woodward Ave., Detroit, Mich. 

LETTE R I N G  ARTISTS MAKE tlJtq MON EY 

WHY RENT A BOAT? MAKE YOUR OWN 
Even a child ean build at least one of the many boats that ar• 
�escribed i n  the big n � w  1 48-page book, HOW TO BU I LD 20 
BOATS. Send SOc for your copy, now. 

MODERN MECHANIX PUBLISHING CO. 
Fawcett Bldg. Greenwich, Conn. 

Accept No S1tbstitntes! Always Insist 011 tlze Advertised Bra11dJ 



The coupon below has brought new 
radio thrills to thousands. Mail it 
today for your FREE copy of the 
big 1938 180 page Wholesale 
Radio catalog containing the full 
line of Lafayette Radios. Illustra· 
ted is Model D-35-featuring sen· 
sational tuning "eye" which gets 
stations with pin-point accuracy 
plus tone that is unequ<'llled. De· 
signed with rounded walnut front 
and modernistic dial. One of 70 
outstanding LAFAYETTESdescribed 
in the catalog. 30 DAY FREE TRIAL-Easy 
Time Send the Coupon NOW. 1·'-���JEXtntlSCA'I!"A.&��GI�-R 

WHOLESALE RADIO SERVICE CO., INC. 1 100 SIXTH AVENUE, NEW YORK, N. y, TWO I 
1 Rush F R E E  1938 Catalog No. 69·22A8 0 1 1 Rush F R E E  .XMAS catalog No, 7D·22A8 o IIAI�r 1 : Nomo . . . . . . . . . . . . ... . . . .  u . . . . . . . ... .... . . .. . . . . . . ... . .. :il'zs£, � 
I Address. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

. t'�T.4�tlll$• !alii .••.•. iiiiiit:.iji@fi#ilii�iiiPiiiiii*" h'Sii M •••• � 

STUDY ENGINEERING Hs�E 
g;Ga11��dy JOBS-BI�n��lro1��s�1��1.1�e����n����e..f.��r��Perci�r�iz� 1\Ie<'.hanlcal, 11, Automot.ive, Aeron..tutkal, Radio, Archltec· 
t;w.·al, Draftl emical Engineering. Become a Real Engineer. A good, prac tlon is the greatest divide-nd paying investment one can poss you are willing and amhitlous-tr you have the "I will" n, we will show you the way to success. Only Sta:ndar used. FREE 10-Day Examination o.f Course Selected. · 

Moi< I N LEY C O L L E G E  OF E N G I N E E R I N G, 
4222 Clarendon Ave., C H ICAGO 

'�LYE .ME YOUR .MEASURE 
AND� I'LL (PROVE 

IN 1THE .FIRSt -7 DAYS 
YOU CAN HAYE 

A .BODY 
liKE MINE 

No other Physical I n­
structor in the World 
hasever DARED make 

such an offer ! 

I'LL give you PROOF 
in 7 days that 

.
I can 

turn you, too, n1to 
a man of might and 
muscle. Right in the 
first week you will 
see and feel the im­
provements I Then I continue to re• 
huild, renew and "overhaul'' your 
body, Soon you are the proud owner 
of a powerful build like mine. People 
will notice the ruddy glow of health iu 
your face, the sparkle in your clear 
eyes, the breadth of your shoulders. 
Yon will be the fellow who will walk 
off with the prettiest girl and the best 
job, Mail coupon below for a FREE 
copy of my new book. It reveals the 
secrets that changed me from a 97· 
pound weakling into a husky who won 
the title of "The World's Most Per• 
fectly Developed Man." 

Are you underweight ? I'll add 
pounds where needed 1 Are you fat in 
spots ? I'll pare you down to fighting 
trim! 

And I'll also give you rugged health 
that banishes constipation, phnples, 
skin blotches and similar conditions 
that rob you of the good things of life I 

I haven't any need for contraptions 
that may strain your heart 
and other vital organs. I 
don't dose you or doctor 
you. Dynamic Tension is all I need. It's 
the natural, tested method for de,·eloping 
real men inside and out. 

48-Page Book F R E E  
Tells all about my method and what It has 

done to make blg-musclcd men out or l'Un­
down specimens. Shows, from actual photos, 
how I de"felop my pupils to m;,.· own perfecrly 
balanced proportions. l\Il' system ran rto the 
same foL' you too. Dol:t't keep on hcing only 
half the man you CA� be I Put your nnme 
and address on the coupon, or a pos.tearct, and 
mail it today, CHARLES ATLAS , Dept, 61, 
115 East 23rd Street. New York, X. Y. 

· - - - - - - - - - - - - - - ·  

CHARLES ATLAS, Dept. 61 11S East 23rd Street, New York, N. Y. 
I want the proof that your sygtem of Dynamic 
Tension will make a new man of me-gin me 

Actual 
photo 

showing 
how 

CHARLES 
ATLAS 
looks 

TODAY 

BIE Sl iver Cup 
BeinE Given Away 
This valuable scUd sterlinlit sll· ve.- cup stands about 14 inches h i g h. I w i l l  award it to my pupil who makes the most improve� ment within the 

next 3 months. T h erefore. no matter what your m e asurements may be now, you 
�h�ri'c: fl� ,:�ua

J this CUP-W 1 t h YOUR name en� graved on ltt 

a healthY, husl::.y body and !rig muscle development. 
free book, ''EYcrlastlng Health anU. Strength." 

Send me your 

�·ame • • • •  , • •  , • • • • . • • • • • • • • • • • • • • • • • • • • • . . . • . •  , • • • • • • • • • • •  , • • • • • 
(Please print or write plainly) 

A .. U.dress • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

City . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  State . . . . . . . . . . . . . . , 
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LEARN TO FLY! 
This book will 
teach you how • • •  

youR WINGS is a 
c o m p l e te flying 

course between book 
covers, by tbe world 
famous �r ar ace and 
c o m m e r c i a l  aviator� 
Assen Jordanoff. It 
c o n  L a  i n s everything 
you need to know to 
become a pilot, from basic principles of avtat10n, airplanes, 
motors, instruments, etc., to advanced aerobatics and "blind" 
flying. It not only tells you in words what you must know 
to tly a plane, but it:i 425 illustrations show you graphically 
.how to do it. It has taught <>ver 1 5,000 men and women 
how to fly within a year. 

EXAMINE THIS BOOK. 'FREE 
YOUR "'!XG� ts a big hook of 281 pages, slze 7% "xl0", with 
b.untlre-ds or tllustralions, clolh lJotmd. Order your copy today. Send 
no money! \Ve guarantee your satisfaction. Simply tear out, sia-n and 
mail the coupon below. \Vhen YOUR WINGS arrlt>eS� examine 1t for 
!he da:rs. If you are in anr wa�.- dissatisfied witb it, you may re­
turn 1t to us and it will cost you nothing, 

Mail This Coupon TODAY 
- - - - - � - - - - - - - - - - - - - - - - - - - - - - - - - ­

To: Funk & Wagnalls Company 
Dept. 1781, 354 Fourth Ave., New York, N. Y. 
Send me YOUR WINGS. by Assen Jordanoll'. 't\1\en book Is de� 
livered, I will deposit with the postman only $2.50, !t}u� the 
���·

hi�ca�e ��fgr rill ��t�a;andl ���tn�t ��rs6���Q t e book 

Nanlc - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - --- - - - -- - - - - - - - -

Address -------- - - - - - - - - - - - - - - - - - - - -- .. - - -............ --.... - -

City and State ----------------------------------- - - - -
� • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

(iive·Helpful Books for Xmas/---=� 
( 

New I nvention Fits A ny Stove 
or Range 30 Days Free Trial 
Remarkable im·ention bun1s 96% .alr. 
4% of a cheap ntriety of oil obtainable 
everywhere. Does away with coal. wc.od, ashes, dirt an<l drudgery. Clean. silent. 
Quick. like gas heat. 3 times hotter than eoul and cheaper. Temperuture l•randDJot.ctldllrf'ttllrJ controlled. No more getting .UII on bit .. 

ma�ic features.. No t�seo�:·el��r:[�t�0���3:J: ����Y a:U:� onhnar}· kitchen rao�e. Eas'{ to install-no damage to �����im���l�itu a er:!o�e�ts 
a��::ot::!\�:�;� h�/W 18 D�YS AT OUR JtiSK. Low introductory prtee and 30-daJ' trJal. Write- for FREE CATALOG. AGENTS and spare time ;.o;:_ersiNr1�f 

r�ia�'b""u5r�.?"oetfe:ht�!ll��i.tfe;g�e l:uJ"us't! nt:ss for yourseiC. Act NOW! Listed a s  approved by Nat'1 Board of Fire Underwriters. BRIGHAM OIL B U R N E R  CO .. 2923-A, C lark Ave., St. l..ouis, Mo. 

314 LeJay Bldg,. M inneapolis, Minn. 

ART LESSONS O"'fti 
Become Talea(ed ArliJI wilb J1iJr lacome tiPOIT This thorouch course by Alexa!i.der Murray. PAll :famous Art School instructor, mnkes It easy to 

learn art in spare time. Teaches commercial art, a.rtooning, lettering, anatomy, perspee• (OUASI ttve, adv. layout, etc. without bother or eX• '0MPlE1'1 � '  �fno�e��gr�ftY�di�Ir �g;ZtPi:;:�� .68v�e:'8°� .. msti'UCtton illustra�lons, 125 pages of drawing' paper FRKK if you order from this ad. Send o'!IY $1.95 for Comgtcte COUl'SC postpaid-or pay postman plus POStal'e Ebu�A-tioNiir)s.TPr'l�y c��CK if nD�p�:lA!f3t.;� after inwa���.cWi •• 

IJ'� l!J 31 Ni L• J ;10--J1 
. BE  SUCCESSFUL 

Read Int>ention & Finance--it's your chance to make money, Twe 
,·ear subscription Sl 00 "ntered upon promise to pay on re�dpt of fint Co1>Y. Place your orde.r by cutting out and wailing this udvertiseme.Dt. 
I NVENTION & FINANC� MAGAZINE 

80-H WALL ST., NEW YORK,N. Y. 

Thousands o£ openings yearly. Men-women, age 
18-50. Start $105-$175 month. Get ready now for 
next entrance test. Get our new plan-mailed 
FREE. Write, 
INSTR U C T I O N  SERVICE. Dept, 233. St. Louis. Mo. 

1 36 Accept No S11bstitZ<tes! Always Insist on t/1c Advertised Brand.! 



How To Select A Shotgun 
[Continued from page 129] 

Thus for a waterfowl gun a repeater should have 
a 28-inch barrel, while a double barrel gun for 
the same sort of shooting would manage best 
with 30-inch barrels. So far as an upland gun 
is concerned, it is a toss-up between the 26-inch 
and the 28-inch barrels. Many prefer a short 
barrel in upland shooting, where much hiking 
is necessary, in that there is just that much less 
steel to lug around. 

There seems to be a disposition on the part of 
some shotgun users to favor a full pistol grip on 
their guns. Whatever value they have in a 
more secure hold on the gun is lost by the fact 
that one is hindered in handling effectively a 
two-trigger double-barrel gun. For a gun of 
this sort, the plain grip is much to be desired, 
although it is to be admitted that where a single 
trigger is concerned and there is no need for 
movement of the hand, the full pistol grip is 
valuable. 

Another introduction of value to the amateur 
is the use of two ivory beads, one in its usual 
position near the tip of the muzzle, the other set 
about 18 inches forward from it on the barrel. 
While a shotgun is never sighted like a rifle, still 
in throwing the gun up the eyes instinctively line 
up along the barrel. The eyes therefore will 
grasp two beads more easily than just one. At 
the same time, they will instantly show whether 
or not you are actually holding the gun straight 
or shooting to right or left, as the case may be. 
This will surely be the case if the stock is too 
thick or too thin, as was previously explained. 
The use of ivory beads on a gun is very effective 
when shooting in the shadowed confines of 
woods, in the half light of morning or late after­
noon, and on overcast days. 

Some shooters find it difficult to operate the 
two triggers of the double barrel shotgun, the 
impulse being to use one trigger and one barrel 
only, the ability to quickly shift from the one 
trigger to the other being hard to acquire. In 
this case some consideration should be given 
the selection of a one-trigger gun. There are two 
types, the selective and non-selective. Both are 
worthy of serious study when making a purchase. 

Making Photographs In Color 
[Continued from page 133] 

nated, if it has deep dark shadows in it, it will 
not be so beautiful. The fact is that a dark corner 
is, by contrast, more attention-getting than the 
color; and therefore the eye travels away from 
the color and toward the unsightly black shadow. 

Contrast in a picture is obtained by proper 
placement and usage of color. One will soon 
become extremely color conscious after making 
color photographs. He will learn what color 
combinations are harmonious, and which are bad. 

[Continued on page 151] 

FASTE.N I NG S H E LV ES 
to MASONRY WA LLS 

Cut holes 
into the masonry with cold 
�hisel, insert bolts with heads � to form studs, and tamp remain­mg open spaces full of Smooth-On No. 1. . Let the Smooth-On harden, then shp the brackets, cleats or uprights over the studs and fasten with nuts and washers. Use this method to anchor cellar shelves, partitions, wall cabinets, 
etc. M<:kes a strong, permanently tight connection that meets every need. 

Tightening loose wood sc:rews 

Tightening loose handles 

WITH 
SMOOTH·OM 

Write f'or 
fREE BOOK 

S MOOTH-ON No. 1 stops leaks of 
water, steam. oi1, gas and smoke. 

:Makes a pressure-tight seal at joints, 
cracks and breaks in pipes, boilers, 
radiators, tanks, ovens, hot-air and 
smoke ducts, pai]s, etc. Tightens 
loose handles on tools, cutlery, push 
brooms, ttmhrellas. l\Iakes stripped 
nuts, bolts and screws hold. Tightens 
loose Jocks, hinges, casters, hooks, 
stems. chair arms and legs, posts set 
in metal or concrete, etc. Stops leaks 
in automobile radiators, hose connec ... 
tions, cracked water jackets and 
gear cases, oil and gasoline lines, 
keeps nuts, lubricator connections, 
hub caps and wood screws from com­
ing loose, makes headlight and dnsh 
supports tight and proof against 
rattle. Applied cold, holds in any 
metal, concrete, masonry, tile or 
wood, and makes a repair that is as 
efficient as the original construction. 

Home and car owners find uses 
for Smooth -On every month in the 
year and save from 50 cents to many 
dollars on each application. Making 
these emergency and routine repairs 
yourself a voids expense and delays 
for professional fixers and is easy 
if you fo1Iow instructions in the 
Smooth-On Repair Book which will 
be mailed on request. Be ready the 
instant trouble shows up by keeping a can of Smooth-On in your repair 
kit and the booklet bandy for quick 
reference. 

Get the booklet from us and Smcr#th­On No. 1 in 7-oz., 1-lb. or 5·/b. tins hom any htwdware store. 

SMOOTH-ON MFG. CO., Dept. 69, 574 Communipaw Ave., Jersey City, N. J. 
Please send the free Smooth-On Repair Book. 

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

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

1-38 . . . . . . . . . . . . . . . . . . . . . . . . .................... . . . . . . . . . . . . . . . . ..................................... . 
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"'Xo ·rnore tiresome work tor me. I iet a real thrill out or betng 
an arc Wt:ldt'r-and don't forget it. I'm getting mot·e money than 
I ner earned on hit or miss jobs ... 
You. too, can become part or thls great new Industry ! ThE'rE''s 
nlmost no Umit to what welders cnn accomplish-they cut manu­
facturing costs way down, Dccuusc they know the "lluw uml "·hy'� 
or \Vcldin�. Metallurgy, Drawing. Blue-print Rt!adin�:. Set-up 
\\'ork and ltabricdion. !\'o wonder manufacturers all O\'er the tountrl' 8l'e demanding 
t�racttcallr trained School Q( Engineering \Yt!ldlng Opentors. 
Weldin, Technicians, and "�elding Engineers I 
Don't be content with ordinary work a-t low pay-when in a 
short time you can become a thoroughly Trained Specialist in 
\Yeld\ng. 

,.,___M I  L W A  U K' £ £ �  -. SCHA\L of ENGINEERING - -� 
-:JnHibde of �  . 

138 MM Broadway &- E. State, M!lwauk .. , Wis. 
Send Free Booklet .. TF.e Dawn of Oigantle lndu1try �:� i.!:C::�at�di'j(� Op�:�����tyc;�;i�� tr�l 3• .::.rth: 

Gas 'Velding Ope1-ator (6 'veeks) ................................................ . 
WeldJng Technician (6 months) ............. ..................................... . 
\Vcldlng E�lne<!r (1 year) ......................................................... . 
Send details of Student Loan Plan ................. Ea1:n Part ExPense 
Plan ..... :""- - - - - - - ·  

Name ----------------------- ....................... Age ................... .. 
City - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Stat•----------
�fr hn:�d��}!�ln� T����ic��::r(��Mg�e��-�':_r�: ... B���1·���nT:�� 
���L�n(fe��.��e �-a_n_:6 ... �=-�·>-Ei'eCFriCai-Eii&"fit0e�:n�·�i-J. ��}g.!n1� Yrs.) - - - - - - - -· 

��It's fun-and, boy� am I proud 
of my eruiser!" 

Say enthusiastic 
model boat 
builders 

Complete 18" Plans in Color • • • • • •  35¢ 
�!��i s����Irt��epdl':�g ���t ���e01tr���· s��;{ l���hl(l��a��s s��· coin.) today. SEATTLE MODEL BOAT CO. 
Dept. D ,  B o x  333, Seattle, Wash. 

B U C H S T EIN'S FIBRE LIMB 
soothing to your stump---strong. 
cool, neat, light. Guaranteed 5 

years. Easy payments. Send 

You'll leam more quickly 
and easily to play aP·A Sax, 
Trumpet. Clarinet, or Trom­
bone, because P·Ae al'e eas• 
ier to blow and have ouch 
beautiful tone. Strongest 
factory suarantee. Moder• 
ate prices. Home trial. Easy 
terms. See your m.usic 
dealer or write for beautiful 
free book. 1285 
P A N - A M E R I CA N  
130 P-A BldK•t Elkhart, Ind. 

for Cataloa: today. 
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'fhat is what hundreds are saying· 
uhout the Foley Electrakeen Lawn Mower @ 

ShaTpencr business. J. LeYert, N. Y., made up to $104·.51} � 
a week clear profit last season. J. \V. Anderson, Texas, re .. 
ports increasing business for each of last S years. 
No Canvassing Necessary ��� ·

h.r..Jaft �iii.� � 
trakeen Lawn Mower Sharpener turns out peJe

h
ci ,�gA��uf��& � 

and easily, no experience needed. Slmply put the 
mower ln the machine and turn on the power. 
t!ses same system as lawn mower factories. 
Sharpens all sizes and types in 15 or 20 minutes. 
You get $ 1 .00 or more for each job. 
Special Offer: f:�c::e

e
�

t 
��\c�!��: 

knives, ete., included FREE with Foley Lawn Mower Shnrpener on our SI1Ccial Offer� bring-s you 
business the year around. Best season just ahead. 
S�"nd postcard today-no salesman will call. 

We also make 
the 

F O L E Y  
Automatic 

SAW F I L E R  
Ftlee band. band. circular saws, Save• 
eyeetralc-does Per� feet work. Used by 
over 8000 repair 
ehops. 

B·IG MONEY From 
P 0 U �] Y I show you how to greatly ln-R crease profits, start :your own busi­

ness, or secure a. good job in a blg 
poultry plant. I train you at home 

in spare time QUickly. Show you rery latest methods, 
Give you facts worth money to yourself or emolo:rer. 
�fen and women in small towns or suburbs will he 
particularly interested because latest scientific 
methods mean unusual profits for them. My hom('­
study course used by thousands. 32-page bock. 
•'How to Raise Poultry for Proftt" comes to rou CD FREE. �!ail coupon today, 

SCIENTI FI C POULTRY RAI SING 
HARRY M. LAMON., Pres., National Poultry Institute, 
Dept, 137-C, Adams Center, N. Y. 
Pl<!a�e send me your FRBE Book about poultry rai-sing. and facts 
<�bout your Course . 

Kame ·- _ _ _  - - - - - - - - -- - - - - ------ - - - - -- - - - · - - --- - ----- -

Address _ _ _ _  ---- - ------- ---- - -------- - - - - - - --- - -- - - -
Ci��.)- - ---- --- - - - - - - -- - - - - - - - - State_ - - - - - - - - - - -

LEARN T O  B E  A N  ARTIST and be• 
rome your "own boss." There's a big 
future in this fascinating, profitable 
:field for men and women who are well­
trained Art1sts. You can learn at home 
in your spare time this helpful, practi• 
cal way. 

COMMERCIAL AAT' 
CAR.TOONINti AND IJE$/ GN AU iH ONE P�ttcctlu,l � 

For 23 years our method of instruction has proren successfuL 
Today it is eren more romnlete and slricll.r up-to-date. You. 
start by drawing straight lines, and in ad>ancing from lessea 
to lesson !"Our drawings are gi\·en the correction and criticisra 
of an exPerienced Art instructor. A few pleasant hours a 
week should glre you the ability to earn good money later on.. 
ENJ OY T H E  BETTER TH INGS IN  LIFE 

�Iany o f  our graduates are enjoying a "new life" thanks ttl 
\\'". S. A. training. )Iargaret Kessell of New York earned $125 
in one week doing free lance Art\\·ork. l\!r. L. Ha,}·mond of 
Florida says, ''Course paid for before completed. ,. There'1 
a future waiting for YOT!-nnd sending for our FREEl 
BOOK. will help toward your career as a su!:cessful Artist. 

. WASHINGTON SCOIOOL OF ART Est. 1914 . • Studio 201E, 1115-lSth Street, N. W. 8 • Washington, D. C. •. • Yes! I am interested in learning to draw. please send me a IIi· 
• FREE copy of :your Book, 41Art for Pleasure and Pl'Oftt." .• • :\'arne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Age . . . . . . . . . . . .  . 
• • 
• Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
• City . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  State . . . . . . . . . . . . . .  . .,. (No salesman will call) � • • • • • • • • • • • • • • • • • • • • • • • •  
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ST4RT BIG PAYING BVSINESS 
·�·v��. ARC WELDING 

New Jo.,. pricea on modern .f.O Volt 11Simpli6ed .. 
Arc Welden make thi1 bia pRy bue.Jneq ov&ibble 
to a hop$ tbal nevarbelore eould afford it. It oPt-na the doou lo the bi;.::er profit jobe. Tbe Dew Ho. 
bort ia easJel' to operate, much faster, Thie Us to­
d:a.y'a opportwalty. Don't mlae lt. 

Build Your Own 
Porlable Welder with Hobart Generator UDit and:auto en�;ina or cbas�i!l. Letl you ODtrate any �uce, eepecially on the 
J')rofi.table outa1de iobl, Ea8ily 18TC8 
you $800 to $.500, 

Portable Electric 
New low coa1. on emoll eizee ae wei: AI lAra;e, The moat profitable aro welder your ehop can own. Welda faeter. bet.ter. 
eaaler, aavee current. 

Eal!ly to Operate 
Bobut Weldere have "Simplilied" oper­ation. Thill meo.ne raeter wt'ld�ltb the richt current for every job. Hobart it eirnplitled, eo any of your men can weld 
:�:r.n:e�� ai'::��:r����inlc��e�l:.�z l11c currtnt aettlna:a an ramoved. 

60% Extra Capacity 

�.�ir:;�.:Ui�", ��t���� �:��:t;dn;�:: 
!�)t;;r;;;ti;:kct:?�!��ll r:.i:,antd�: u:�� s:r: �fti� th'�d��l:r:.. b=�d��:,..tt: uelnc &hil ncw Hobart. 

Remote Control 
at no extra co1t with no bar�. Think of beina: able to control your welder from 
:�a cli!����.�lb!· n�:d•tn!i:�e��ro� 
ovcrhud <�r concealed work. 

.. Pays-For-llsell" Terms 
Exlra enrnlnca and 11avinc11 ma.ke it ea11y for you to own a l:l<�b&rL without ellpense 
to you. You can even rent a new Hobart -e.ad later purchase it without lo11 of 
reat. Che10k a..ntu.l Purcbol!e Plan. 

GET THIS VALUABLE 
MANUAL 

�n�7:�e-:�!� 'doo,.;:U teD u. tbe weld. 

HOBART BROS., 

lfobart p a y s  its 
o w n  .. w n !l· out o f  
pl'vfJf s J n· a' short 
f i tlu�, u·i(bout n 
C<"llf. ·�f eust 1o .. n�u. l'la."O. Jl.ohart pa�·· 
)U(I>Ht p J � HI i s · the 

� ��9.� .t � )iiJ�t-al. off�r 
· .. : .. . e,:er mad·�. 

lOll F M I BI. Tro)', Ohle 
Tell me more about.l-
( ) BW.IdiD.C M7 Owa Portable ( ) Complete G&e Welder Ea�ne Drin ) Eleotrlo Dri.,.. -:•l.der ( ) �ey a.r:;J;ial-

� ::nnJ
a
kft•: rr��:��,��n ofw!!'di��"Atta0hd letta 

teU• about the work we wan� to d<1. 
Name • • • • . • • • • • • . • • • . • • • • • • • • • • • . • • . • • • • • • • . • • • • • . . . •  

A'\�t�·�·,ltCd" i.i '[j. 30. DAY"S" Tlii4'L . d . EASY" TERMS 

Get these fascinating big sets. Learn 
skilled craft work. Make money 
selling finished products. 

• HAMMERED BRASS 
P l y w o o d  plaques and non-tarnishable 
jewelers metals, with patterns1 hammer, 
tools, full equipment for " ra1sed metal 
work." Complete set making Pair of 
Bookends and 5 Plaques, $2.00, 
• SOLDIER CASTING 
Lar� 3 Aguro mould, etamps, handles. supply ...... 1-il,iil �k}cg�inb��n��· �l�uy�::· s�l��!��� ���ep{�tr;, 1$��b0� 

At your dealers' or send money order to 

RAPAPORT BROS. 
.... III!il 717 W. OHIO ST., CHICAGO 

Crafts And Hobbies 
! Continued from page 71] 

hanging on the wall. Decorate if desired, then 
bend to shape. 

Set a 7 -inch length of lfs-inch brass tubing on 
end in a sand box, pour full of molten lead and 
let cool. The bending of the tubing is done in 
a vise by letting the tubing down into a larger 
tube, and bending over sharply. This casing helps 
to hold the smaller tubirtg round as is illustrated 
in one of the photographs. 

Cut the bottom of the tube open, split it in the 
center, spread out to make a seat for the candle 
saucer and drill a 7/16-inch hole in the center. 
Heat, and run the lead out of one side of the 
swing. Leave the other side full for balance then 
adjust the two ends of the swing in the lug holes 
on the base so that it will swing freely. 

Cut out a disk of the sheet brass for the small 
saucer, and hammer into shape, using the riveting 
hammer to form a sharp corner at the bottom. 
Saw off a 1%-inch length of 1%-inch I. D. (inside 
diameter) brass tubing, hanuner, and solder into 
the saucer fer the cup. 

Secure an adjustable candle socket and cut off 
enough of the slide to bring the piece down to 
3 inches high over all. Set this in the cup and 
clamp down tight with a fixture bushing. Cut 
off enough of the bottom of the shell so that when 
it is fitted over the socket it will be of the same 
height. 

Run the wires in through the hollow end of 
the tubing swing and attach wires to the socket. 
Wiring in th.is way does not interfere with the 
freedom of the swing. Screw in a flame bulb in 
the socket and the lamp is ready for service by 
plugging into any outlet. 

The lamp may be polished and lacquered, or left 
in the natural antique brass finish which has 
been brought out in the process of annealing the 
pieces. 

The dimensions in the details must be followed 
strictly. A taller candle socket, a heavier light 
bulb, or a shallower swing will throw the piece 
off balance so that it will not swing upright. 

A Revolving Magazine Rack 
[Continued from page 91] 

shown in Fig. 5. Place a board over the copper 
when pounding to prevent hammer marks. Fasten 
copper in place with short escutcheon pins spaced 
about two inches apart. To facilitate mounting, 
punch all escutcheon pin holes in the copper 
before placing it on the box. It is well to polish 
the strips with steel wool or metal polish and 
apply a coat of clear lacquer to prevent tarnishing. 

Although a hurricane may be blowing 200 miles 
an hour, there is a calm area in the center, usually 
about ten miles across. 
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M I CKEY MOU SE 
O S W A LD R A B B I T  

D O N A L D  D U C K  
and other library subjects 

8MM --- 16MM 
Send For Complete Catalog 

HOLLYWOOD FILM ENTERPRISES, INC. 
6o6o Sunset Blvd. 

l-lollywood, Calif. 

l;t t;1 ltu :11•1 Q ��• 
Auto, Diesel, Aviation Mechanics- Body, 
Fender repair, Painting, Welding. Learn 
with a few weeks practical train­loll:'. Write for FREE BOOK, low tuition 
rate. and course interested ln. 
McSWEENY SCHOOLS, Dept. U-49 

Detrelt, Mich., or Kan••• �ty, Mo. 

Want to be an EXPERT 
P H O T O G R A P H E R ? 
Write for booklet about N.Y.I. method of 
individual training. Commercial, News, 
Portrait, Advertising, Candid and- Motion 
Picture photography. Big money-making 
opportunities!  Fascinating hobby, Per­
sonal Attendance and Home Study 
courses. 28th year. 

New York Institute of Pltotogra plty 
West 33 St., (Dept. 153) Now York City 

. - . . 

Funl Edueatlonall llutld. S'tnll' owo 

ONL Y  $1� II�! g31 i :1 [ft. 1 I a i I 
welding arc! Weld Iron, brass. COMPLETE w i t h  b-telt l'lasS, metal. Make arc light, carb ons nststor �i���

e !����·n Ar���m���n�lt�� compensator. cord. 
t other laterestlog eXPerlments. P 1 u g. s P e e 1 a I 

Works rrom house ltght current. goJ,:gles. lnsLructloD 
-=:;;;;, (List $4.75.) Yours now for onLy Book. etc. 

$1.69. ORDER TODAY! 

ELECTRICAL SALVAGE CO. 
Lincoln. Nebr. 

Automobile Racing Book (m��!�) 
Nine chapters. 66 illustrations or dirt. midget. and ehampl�nshtp 
cars and drivers. How to build cars and bodles: 14 plates wo�k.inc 
drawings. Ford V-8 front drive racer illustrated and descr1bed. 
Book answers questions on speeding up cars, balance. speed revs . •  

rules. specifications. track records. 
etc. Postpaid $1.00: C. 0. D. $1.15. 
Order NOWI 

RAY F. KUNS. Dept. AA- 1 
Madisonville, Cincinnati, Ohio •• 1 LABORATORY APPARATUS 

111 BI OLOGICAL SUPPLIES 
MI CROSCOPES 111 TELESCOPES 
CHEMI CALS lfC New complete !12 page catalog- lists hundreds or items of interest to .a.nl.ateur and p r o f e s s i o n a l  expert-� menters Save MoneY-Buy On ect. Send 
now! It's FREE an.d crammed full of bill'• 
eains and valuable infol'mation. 

J. H. WINN MFG. CO., Dept. 201, 124 W. 2341 St.. New York 

o w n  a ROYAL  PORTABLE  
O N  Y O U R  O W N  T E R M S !  

You've ideas-ideas that are worth real money to 
you. Don't waste them • •  , Present them right to 
the right people-worked out in your spare time­
typewritten. Easy! Even if you've never thought 
of typing-if you own a Royal Portable! For 
Royals are scientifically designed for everyone to 
use. With full-sized standard keyboard and such 
genuine office typewriter features as Royal's famous 
Touch Control, Finger Comfort Keys, Complete Dust 
Protection and many others to make writing easier! 

Only a few cenls a day 
Get the facts! Try the Royal Portable in your own 
home free! And remember you can own a Royal 
on your own terms . , • cash, or only a few cents a da,y. 

F R E E ! Carrying Case and Instant 
Typing Chart 

Handsome triple-purpoae convert­ible Carrying Case; also a free 
Instant Typing Chart. Latest :;.... 
ventioa-it shows yo� at a glaDce. 
bow to type risht. 

ROYAL TYPEWRITER COMPANY. Ino. 
Dept. A·Tl. 2 Park Av�ue. N�wYork City,N. V ... 

Please tell me hO\V 1 can own-for only a few cents a day- a 
late.st model, factory-n�w Royal Portable-complete with fr« 
Carrying Case and lostant Typing Chart. 

Name-------------------------· 
Street-------------------------------
CitY'-------------------'lal< ________ _ 
I already own a Typewrite{. 

Serial No. . Tell me how m11ch YOI1 
will allow on it as CASH payment on a nf!w Ruyal Portable. 
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as Experts 
Know It-and Cet an Expert's Pay! 

Recovery has begun I The months ahead are charged with signifi· 
cance and expectation. What will you do to get tho jump on thQ 
other fellow ? 
l'bousands of men have used The Croft Library ol 

Prac:tic:al Elec:tric:ity 
�:'a�t?�������
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e
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ally done. It ts jammed from cover to cover with the kind of hard• 
lleaded facts you wo.nt. Written so tl1at the beginner can easJly ����b�a���}y 3�'iat
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it, to complet.ion. 
No money down-easy payments 
��l1 o�n 

s�!;�n ��\�::a ���Pt�� ��:��u�.�-e�n�x':'�iri!t�o;�n
d
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risk-you assu!Tle no obligation. If 
l

ou decide to keC!
g 

the books, f;end 
�hle5c�t:�0�

e
�8ey

s
3��

d
8�

e
t�=

l
����saf0�l�d'�iiefl. 

$2.0 a month. Send 

fFREEEXAMiNffTloNcOT.lF@l 
I McGRAW- H I L L  BOO K  CO., 330 W. 42nd St. , New York 

Send me for ten da s• free examination the Croft Library of 
Practical Electricity. !if satisfactory I will send you $1.:50 In 10 

I days and $2.00 monthly until the price of $19.50 is paid. If not 

�\�i��:nt lw�n�
l PY:f�fi a��e fir.oy�s.lr�r��;�r· (To inaure prompt: 

I :::: A��;;s·s·:::::::::::::::::::::::::::::::::::::::: 

I I 
I J C1ty and State ------- --------------------------------- I 

I PositJon - - - - - - - ------ --------- ------------------·--- 1 
-� �c��-��-.=.:.:.-�-=.:.=..-.=.:.:�---M�x-1 -38 

e Lighter, easier to play, less bellows· 
ing, plus more beau­
tiful tone and vol­ume, - that's how 
Soprani's exclusive Ampliphonic fea· 
ture has simplified 
thio accordion. As­
aures rapid prog­
reso. Home trial. 
Easyterms. Seeyour 
music dealer or send 
for beautiful free book. Write today. 

Learn Public 
Speaking 

At home-In spare time. Many overcome 
••stage�frlght,"' gain eelf�eonfidence and increase their earning powerWhl'ou�h abllit

6
lo away others 'ifo��eW;:J!�!eMih ���d!ra!:"J�eq����·e:t:� � 

NORTH AMERICAN INSTITUTE, Dept. 2051 3601 Miehia:an Avenuo Chicago. IllinoiS 

RADIO 
£ N G I N £  £R I N G  hroarlcasti.ng, avi�t.ion and 
. . ' pohce radto, servtctng, rna• 

nne rad1o telegraphy and telephony, 1Iorse telegraphy and 
ra ilway accounting taught thoroughly. Engil'l.eering course of nine months' duration, equivalent to three years of college 
radio work. School established 1874. All expenses low. 
Catalog free. 
DODGE'S INSTITUTE, Fern Street, Valparaiso, Indiana 

EARN MONEY M a ke W,ind 
Electric Plants 

WE SHOW YOU HOW! ���������1d .,�J ���� 
eratol' light buildings, pia�· radio, operata washing 
ntachine and othel' motors. Sell friends and neighbol'S. 
Duuo brings complete plans� and valuable parts cn.talog, 

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

NEW •:.:-;,;;¥���· "POWERED SCO OTER" $69.50 
Goes 5 miles for 1�. No gasoline, oil, noise, ot• bother 
to startt Instant action-anyone can ride it-even a 6 
year old child the FIRST TRIAL. 100 SPeedo­
perfect control-brakes, lights, hem etc. PLENTY OF POWER! Hi-speed model goes 35 m.p.h.­
any speed availahle! Entirely selfcontained 
f�ht

r 
s���t �g:tc�r:df

e
1l!nu��!Y)11an�b�HJ�� 

duty tires and sprtng frame give smooth• 
est ride! ULTRA STREA::\ILI�ED-avail• 
able '\\."ith airflo parcel carrie1·. Write fOL' 
literature on complete line lncludin�t 
�

as models. EXCLUSIVE DEALEH.S rXfD�ll:f'MoTORS CORP. 

C'on-rert your ca1• to burn Diesel oil. s·ave up to 70% fuel costg. 
Cheap installation. l\ .. onderful performance. Proren factory method. 
Different and better. Gosts nothing to inrestigate. \Vrite fo1• 'ree 
circular No. 5. 
20 1·204 Mancheste�"'��.

INGTON COMPANY Portland. Oregon 
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new co .• NARU�Y-OAVIDSON 
� 

Press Cards For the Free Lance Reporter o r  Photographer . . • • . • • • • • • • • • •  25c 
An indispensable aid for writing that story, or shooting those pix. 

We are in the ruarlret for interesting pholographs • • • Send 
stamped envelope for information. 

GENERAL NEWS 
Box 25 Dept. K West Farms station. N. Y. 

L BOOKLET FREE 
En.Joy the vigor that comes from relieving pressure on 
spinal nerves. 15 glorious minutes on Pand�culator gi,•es 
pep like full gymnasium workout. Hund1·eds of hospil.als, sanltarit1ms and doctors use this great spinal corrective appliance. Send for FREE boold�t. 
PANDICULATOR CO. 416 Newman Stern Bldg., Cieveland,O. 

B R I N G  Y O U R  

P H OTO G RA P H I C  E QU I P M ENT 
UP·TO· DATE · :· ECO N O M I CALLY 

W'hat do you need?: Tell us what you have 
In detail, we will ·write and quote you om· 

special pt·iccs. A complete Stock of Cameras. 
Projectors. Enlargers, Accessories and Dark 

Room Supplies at Attractive Pl'ices. 

N EW Y O R K  CAM E RA EXCHANGE 

I 1 1-lere I A m  A t  WORK 
' Making GOOD MONEY 

t h a n ks t o  t h is 
TRIAL LESSON in 

ll)jl:fiiiii!J 
Yes, this free lesson proved that draft­

ing is easy, mighty interesting work • • •  

proved beyond a doubt that Drafting by 
the fascina t­
ing C. T. C. 

method can be 
mastered e a s  i 1 y 
AT H O M E  in 
SPARE TDf E. 

'foday 
know my job is 

secure. For draftsmen 
are always needed in 
construction, manufac� 
turing and industry 
• • • and in those new 
Diesel and Air Concli· 
tioning plants. Drafts­
men can't be replaced 
w ith machines I "Mail 
the coupon TODAY 
for F R E E  T R I A L  
LES SO):f. D rafting 
will take care of you 
TOMORROW. 

YOU GET THIS COMPLETE DRAWING OUTFIT 
without a penny extra. These are quality instru­
ments-the kind that professional draftsmen use. 
With them you can put your ideas on paper quick­
ly and with accuracy. With this outfit 
and C. T. C. training, you're all set to 
master draftsmanship in months-not i 
years-at home, and you can use these CU 
very same instruments some day soon 
in a good paying job as Draftsman. 

L EARN AT H O M E  ,.. 
I N  S P A R E  T I M E <:) A few hours ef pleasant home study 
e\·ery week-that's all! No inter� 
ference with your present job, You 
tmin yourself step by step. This 
tested method--<lcvcloped oYer 35 
rears of C. T. C. progress-will fit 
you for a job in Dlomhs-a job we'll 
help you get. 

Get this : Terms are tow. You can't 
hon�stly say. "I can' t afford it. •• 
Tht•re isn't a r e a s o n why you 
shouldn't mail us the cotman today. 
'"hen rou get your FREE TRIAL 
LE�f-:.OX, you' ll say, "I ne\'er knew 
learning could be so easy and en­
joyable . ., 

CHICAGO TECHN ICAL CO LLEGE 
A263 Tech Bldo • •  1 1 8 E .  26th street. Chicago. Illinois 
Please send me F R E E  Trial Lesson in D R A F T I N G  and sho\v me 
how I can pl'epare for a good t�osiUon in spare time AT H O M E. 

:s-ame • • • . . • . . . • . • • . . . . . . • . • . • . • . • . . • • • . • . • • • • •  Age . • • • • • •  , • •  

Address . . . . . . . . • • . . . . . . . . . . . •  , . . . • . . . . . . . . • . . . • • . . • • • • • • • • • 

P. 0. . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . State . . . • • • • . . . • • • •  
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Classified Advertiseme.nts· 
Rate for dassified ads, 1.8c per word (include name, address and all numbers) , per insertion . .  M in imum 10 words. Cash must 
accompany order and be received in this office December 1st for the February issue (on sale December 28th) .  Address Classifle.d Mgr •• Modern Mechanix Hobbies & Inventions, 1501 Broadw..ay, Ne.w York City, 

A. C. GENERATOR 
PRACTICAL changes for automobile 
generators. See our advertisement at 
bottom of page 32. Autopowe.-. 

ADVERTISING AGENCIES 
ADVERTI S E :  Get mail-order business, 
agents. Free assistance. Free Ad­
Guide of newspaper, magazine, circula­

ltions, rates, mailing-lists. Chicago Ad­
vertising Agency, 22 West Jackson, 
Chicago. 

ADVERTISE : 24 words in 250 news­
papers $ 1 0. Lists Free. Advertising 
Service Bureau, 45 1 5-B Cottage Grove, 
Chicag-o. 

24 WORDS 40 newspapers $2.00. 
Goodall Advertising A g e n c y ,  742 
Market Street, San Francisco. 

FREE NEW advertisers rate guide. 
Brown Advertising Agency, 1 4 0  Soutb 
Dearborn, Chicago. 

AGENTS WANTED 
.AGENTS : Smash go prices I Santos 
Coffee 12c lb. 4-oz. Vanilla 8Y,c. Razor 
.Blades 10 for 8Y,c. 100 Sticks Chew­
ing Gum 12c. 1 5 0  other bargains. 
Premiums. Experience Unnecessary. 
Carnation Co .. #iN, St. Louis, Mo. 

I'LL GIVE YOU groceries at whole­
sale besides splendid opportunity to 
make up to $45.00 in a week. Brand 
new Ford Sedan given as bonus. De­
tails free. Aloert Mills, 8826 Mon­
mouth. Cincinnati, Ohio. 

. SELL New .and Used Clothing! Over 
100% profit. Selling experience un­
necessary. We start you furnishing 
everything. Catalogue free. Acme 
Merchandise, AD- 1 2 1 9  So. Jefferson, 
Chicago. 

PROFIT with new products. Make, 
sell. repeat. Analysis. Research. Guar­
anteed formulas. Biggest catalog free. 
Special prices, leads. Gibson Labora­
tory. Chemists. CE-1 142 Sunnyside, 
Chicagq. 

GO'LD Reflecting Window Sign Let­
ters. Penny Each. Large Sizes. Easily Applied. New Styles. Absolutely 
.B.eautiful. Free Samples. Atlas Sign 
·Works, 7941G Halsted, Chicago, Ill. 
LARGE Profits .in your own ·business. 
Sell new and used clothing, bankrupt 

·stoCk • .Exper'ieuc.e unnecessary. Every­
thing .furniShed. Details free. Publix, 
·s-58-FS "Roosevelt. Chicago. 

MAGIC Clothes Brush. Revolutionary 
in;vention. "Erases" dirt like magic. 
-saves drycleaning. Sensational seller. 
Sam"Ples sent on trial. Rush name. 
Kristee, "12 8, Akron, Ohio. 

1000 BARGAINS, Drygoods, Notions, 
Drug Sundries, Specialties, Novelties. 
Agents unclet:sell stores. Free catalog. 
Jobbers, Dept. 2598A, 930 W. Roose­
·velt, Chicago. 

1H-G "Money Applying Initials on Auto­
mobiles : $"1.45 ·profit on each sale. Write 
'for particulars and free samples. Ameri­
can Monogram Co., Dept. 11, Dunellen, 
New Jersey. 

BUSINESS Proposition Resilvering 
Mirrors, Autoparts, Reflectors, !\'laking 
Chipped Glass Signs. Write Sprinkle, 
Plater, 850, Marion, Indiana. 

CA$H IN w ith Rotex Embossing Ink. 
Novelty Xmas repeat item. Sample, 
details, Free. Rotex. 257mm North 
\Vashinp:ton. Tiffin. Ohio. 
SIGN Letters for Store and Office Win­
dows; 500% profit. F!·ee Samples. 
l\Ietallic Co .. 448 N. Clark, Chicago. 
AFTERNOONS Free ! $340 nlo.­
home! No canvassing. Expect surprise ! 
Folio-T, Sta. D. Los Angeles. 
MEXICAN Curios, N<>velties. Free 
Samples. Marquez, Apartado 1 176-M, 
Mexico City. 

A IR  CON D IT ION ING 
BUILD Your Own Air-Conditioning 
Outfit This Winter ! Make your own 
"mountain air"-for Home, Store, Office 
or Workshop! Live in new world of 
year-around health and pep !  Parts and 
ntaterials picked up at small cost. Com· 
plete, Diagrammed Directions, Blue· 
prints, make construction simple and 
easy. \Vorth full cost, educationally 
alone-offers ROOd income opportunity. 
Written Money-Back Guarantee. Send 
$ 1 .00 (or pay Postman $ 1 . 1 5 ) .  Serva­
tex Company, 870-1\Df Madison B uild­
inR". :Milwaukee, Wisconsin. 

AUTOMOBI LES 
ECONO;\IY ! Performance ! Mileage ! 
Semi-diesel conversions for gasoline 
motors, $$.00 up. Manufacturer's 
\\'ntten guarantee. Learn basic facts 
from free literature. Houston & Logan 
Conversions, 1 7 1 9  Addison, Berkeley, 
California. 

AVIATION 
GET INTO AVIATION. Air trano· 
port pilots get up to $7,000 per year; 
mechanics, $2,500. Learn at this Gov· 
ernment approved school. Write for 
complete information. .State age. Lin· 
coin Flying School, 4002 Aircraft Bldg., 
Lincoln, Nebr. 

AEROPLANES, N e w Production, 
$98.00. Easy payments. l'ropellers 
for aeroplanes, boats, sleds, wind-driven 

���".,"a{�{��m��i��-
utniv��� ;,J;cr��i 

Co., Fort Worth, Texas. 

SUCCEED in Aviation. Learn blue 
print reading and sheet-metal layout. 
Home study. Low cost. Free place. 
ment. Craft School, Box 687, Santa 
1\fonica, California. 
INEXPERIENCED workers, apply for 
aviation jobs now. F ull salary while 
learning. Details for stamp. Airplay· 
ment, Box 55 3, West Los Angeles, Cali· 
fornia. 

AIRPLANES $50 Cp. Tenns. Trades. 
rviotors, crackups, salvage. Complete 
directory 25c. Used Aircraft Directory, 
Athens. Ohio. 
AMBITIOUS Young Men interested in 
·entering Aviation as Apprentices. ..see 
ad on page 22. 

BLUEPRINTS 
METAL TCBE Midget Radio, the last 
word in contpact radio receivers. You 
ean construct 1!-his set even though your 
knowledge of radio is limited by follow· 
ing the large pictorial blueprints avail· 
able, from Modern Mechanix Pub!. Co., 
Gr.eenwich, Conn., at SOc postpaid. 

BOATS 
ICEBOAT parts $24.75 .  Skate sails 
$7 up. Try-Sail Company, Patterson . 
New York. 

BOOKS & PERIOD ICALS 
SPORTS:O.IEN'S 1\IANUA:L--The .out· 
doors man's guide containing scores of 
practical articles by America's ,leading 
outdoor writers, covering every :phase 
of fishing, hunting, camping, and ·tra� 
ping. This book, edited by Robert :Page 
I�incoln, will make that next .v.aca.tion 
.a dozen times more enjoyable. Price 
SOc at your newsstand, or order .directly 
from Modern Mechanix Publishi� '.Co., 
Fawcett Bldg., Greenwich, Conn 

MON.EY .Making Ideas of s.ucc<:BSful 
business men compiled in 2 volumeso 
Complete $1. Neapolitan 
Velva. N. Dakota. 

Publishers, 

RARE Antique "Books. History, ·travel. 
religion. Many two hund-red years Did. 
Ten cents stamps for list, 
Streator, Illinois. 

Friday A, 
SCRAPBOOKS of Famous People. 
1 0 1  pictures in each 25¢. Dan F�eesono 
BoK 173 ,  Kingsburg, Calif. 

BOOKS That Pay. Descriptive litera-
ture free. Julius. Amarillo 1 7 ,  Texas. 

BUS INESS OPPORTUN IT IES 
PLASTEX Industry needs manufac-
turers on small scale and for big pro· 
duction of X-mas Tree Ornaments, Art 
Goods and Novelties in Plastex and. 
Marble imitation. Cheaply and easily 
made in our guaranteed rubber moulds. 
We cooperate in selling goods. 'You are 
just in time for big Christmas season 
now starting. Interesting booklet mailed 
Free . .  Plastex Industries, Dept. R, lOSS 
Washington Ave . •  New York . 

FASCIN ATIXG business. Repair, ad-
just typewriters., adding machines. 
Learn easily at home from factory ex-
pert. Earn up to $ 1 5 .00 daily. Complete 
instructions <:Overing all makes $3.00 
postpaid ·or sent •C.O.D. .Adding Ma-
chine Equipment S.ervice, 3601 "Michi-
gan, Dept, 2041, Chicago. 

WE START you in busines&. furnish• 
ing Outfits and Instructions, operating 
"Specialty Candy ·Factory" home. Men 
and .women, earn $2"5.00 up to .$60.00 
weekly, all or spare time. (Our .'29th 
year. ) .Booklet Free. W. Hillyer Rags• 
dale, Inc., Drawer l !O, East Orange. 
N. J. 

OPPORTCNITY for man to get into 
something for himself-be own :boss. 
.No soliciting . Start with as little as 
.$7"5.00-.a tried and proven. money• 
maker. No previous exper1ence re-
quired. Write H. H. \Ving. Box R, 
Cenhal Station. Toledo. Ohio. 

MAN in Each Town ·to ·Plate .Auto 
Parts, Reflectors, Bicycles, FLx.t:ures. 
Mirrors, by late method. Simple plan 
of manufacturing at home starts You 
in Good Paying Business. Free par-
ticulars and proofs. Gun metal Co., 
Ave. A, Decatur. Illinois. 

MUSHROO;\l S :  Gmwn At .Home with 
newly patented Tobacco Stem ·Spawn. 
Good market all year. Book_, .·Picture,. 
.Free. Tells all about ·this profitable 
business. \Vrite Home Growers Service. 
Box 62, Dept. G. \Vest Cheste(, Penn. 

COLOR Concrete Surface "'lth ch.emi-
cal solutions. Beautiful pottery with· 
ant -moulds. Garden .wishing wells. 
Glazing concrete. Sample lOc. HollY· 
wood Cement Craft, 8528 Wonderland, 
Roll ·wood, Califcrnia. 
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Metal Scoreboard 
Aids Golfers 

A new golf score device (above) con­
sists of a hinged, dished case having 
pointed conical elevations stamped 
within.· Each elevation coincides with, 
and is directly under, printed figures 
on a cardboard scorecard which is in· 
serted in the case. Applying finger 
pressure over the required number on 
the scorecard results in a permanent 
puncture of the number, affording a 
means of quickly tallying the total 
score upon completion of the game. 

FREE circulars describing hundreds of 
money-maki11g opportunities by mail. 
Newest methods. Pleasant surprise. 
\Vrite Now. Progress Publishing Com· 
pany, 2 5 1 3 B  N. 9th Street, l\Iilwaukee, 
V\1isconsin. 
PROFIT with new products. Make, 
sell, repeat. Analysis. Research. Guar­
anteed formulas. Diggest catalog free. 
S pecial prices, leads. Gibson Labora· 
tory, Chemists, CE� l l 42 Sunnyside, 
Chicago. 
LEARN :\Iarbleizing; with snow-white 
composition imitates marble perfectly. 
Learn mold making. Equals rubber. 
No heat required. Free Samples. 
Cowell Institute, Grayling, Michigan. 
AFTERKOONS free for outdoors, 
movies. $340 month, home. Unique 
p]an. No canvassing. Prepare for sur� 
prise. Folio-S, Station D, Los Angeles. 
0 P E N  I N  G FOR representative­
National Agricultural H o u s e. We 
teach you without cost. Send stamp. 
Box 37.1, Cedar Rapids, Iowa. Dept. A. 
IF YOU have some spare room where 
you can do light work, see our offer on 
page 33. :\[ e�al Cast Products Co., 
1696 Boston Road, New York City. 
Sl"CCEED With Your Products. Make· 
Sell Them. Formulas. Processes. 
Accurate analyses. Catalog free. A. 
Thaxly Co .. Washington, D. C. 
DDIE brings copy 52 page magazine. 
Profitable plans, tips, formulas, home 
work offers. " Buckeye Buzzet," 25 7mm 
North Washington, Tiffin, Ohio. 
Bl'ILD Your Own Oil Burner, Plans 
$3.00,  Plans and Parts Kit $ 1 9.95.  
20 <1c with order. Burner Co., 7 East 
73rd Street, Cincinnati, Ohio. 
OPERATE a Collection Agency Busi­
ness from home or office. Quickly 
learned. Big i n c o m e. Write, Cole 
Associates, Syracuse, N. Y. , 

FREE LITERATURE describes hun· 
dreds plans for making money locally 
or by mail. Gilbert Supply, 1 107 ·M 
Broadway, New York. 
SEND for Free literature describing 
hundreds spare or full time money mak· 
inp; plans. Thayer Company, Dept. l\11, 
Gassaway, \V. Va. 
" SUCCESS Beacon" 52 pages ! l\Ioncy· 
making schemes, ideas, plans. Dime. 
Jay, Publishers, 6054-S Kenwoou, 
Chicago. 
AGENTS To mail our literature. 
Good profits. Home business. liL 
1\Iaywood, 149 Fifth Ave., New York. 
START Home Business. l\Iake $30· 
$100 weekly. Free Booklet tells how. 
Century, 1 2 6 1 -�1 Broadway, Kew York. 
:;J;LL by Mal l !  lJooks, N ovelties I ilar· 
gains! Big profits ! Particulars Free! 
H. Elfco, 438 North Wells, Chicago. 

EARN cash income, copying and dupli· 
eating simple cartoons for advertisers. 
3-N Service, Argyle, Wisconsin. 
OPPORTUNITIES I Latest l1Io11ey 
l\Iakcrs ! \V rite I liionogram, 24 Cal­
lcndar. East Providence, R.  I. 
RECAST old Batteries into new. 
Latest achievements. Battery Labora­
tories. St. Paul, ).finn. 
WHERE TO BUY at lowest wholesale 
prices. Infonn<J.tion free. Yorena, Box 
A·3 1 2, Bayonne, N. J. 
HANDY 1v1EN-Establish profitable 
Neil!hborhood "Fix-It" Shop. Stafford, 
Makanda. Illinois.· 

CAM ERAS & P H OTO S U P P L I ES 

;\fAKE money in photography. Learn 
quickly at home. Spare or full time. 
Easy plan. Previous experience un· 
necessary. Common school education 
sufficient. Interesting booklet and re­
q uirements free. American School of 
Photography, 3601 :Michigan Ave., Dept. 
2049, Chicago. 
IN CO:\IE From your camera instead of 
expense. Low cost home course teaches 
you to make photographs for magazines, 
newspapers, advertisers. Tremendous 
demand. Earn good money wherever 
you live. Free book. Universal Photog� 
raphers, Dept. A, 10 West 33rd St., 
New York. 
1\IOVIE Films. Develop yourself. 
Guaranteed Instruction Course and 
formulas, $ 1 .00 complete. Sample 
chemicals 1 5c. Lake Camera Exchange, 
202, Gary, Indiana. 
DUPONT Superior Panchrogramatic 
35 millimeter film, 25 ft. $ 1.00.  Optical 
Laboratories, Larchmont, N. Y. 

C A R N IVAL G A M ES 

A N D  l\lerr y · Go - Rounds earn Big 
liioney-Outfits supplied. Catalog 10c. 
" l\Ioorel\lade." Lapeer, l\Iich. 

CARTOO N I N G  & CO M M E RC I A L  ART 

ART l\Iagazine. Helps you sketch 
human figure, paint, model, carve, car­
toon, sell drawings, exhibit, form clubs. 
Regular 25c copy for !Oc while samples 
last. Art Headquarters, 18 E'. 48, New 
York Citv. 
Al\IATEl'R Cartoonists. Advertisers 
publish your work. We help you sue· 
ceed without investment. ·complete in­
formation SOc coin. Carey's Advertis· 
ing Service, Weimar, Texas. 

C H A L K  TA LKS 

LA l'GH Producing Program, $ 1 .00. 
Catalo�r !Oc. Balda Art Service, Dept. 
65. Oshkosh, Wis. 

C H A RTERS 

DELAWARE Charters : Complete in· 
eorporating and organizing service $35.  
Submitted forms. Chas. G.  Guyer, Inc., 
Wilmington, Delaware. 

Compact Auto Heater 
Burns Gasol ine 

Entirely independent o f  the motor 
cooling system, the automobile heater 
shown above burns gasoline in a 
patented sealed metal chamber. The 
fuel is drawn in through a line tapped 
to the carburetor of the auto and, when 
mixed with air in a special venturi, 
burns as an extremely hot gas. The 
gas is ignited by turning on an electric 
heating element, which automatically 

shuts otf in about 90 seconds. 

C H E M ISTRY 

BLACK Light E x p e r i m e n t a l  Kit 
(Argon C. V. .Lamp, 5 fluorescent 
specimens) $ 1 .00. Radium Spinthari· 
scope-$3.00. Slide Rules, Stand.ard 
Type, 5 scale, 8 inches-JOe. All pnccs 
prepaid. Catalog JOe-free with order. 
La.boratory Specialties Co., 1 3 0  S. 
\Vabash St., \Vahash, Indiana. 

C O R R ES P O N D E N C E  COU RSES 

500,000 L"SED Technical and business 
books. Sold, rented, exchanged. All 
subjectS. Satisfaction guaranteed. Cash 
paid for used books. Complete details 
and illustrated bargain catalog free. 
Send name. Nelson Co., 3225 l\Ian­
hattan Bldg., Chicago. 

D ETECTIVES 

DETECTIVES. Make Secret Investi­
gations. E'xperience unnecessary. De· 
tective Particulars free. Write, George 
\Vagner, 2640-V Broadway, N. Y. 

E D U C AT I O N A L  8.. I N S T R U CT I O N  

llfEN Wanted-Learn Tool & Die 
�laking. Automatic Screw Mach. 
M achinist Trade. Big Demand. Actual 
Experience. Expert Supervision. Write 
for Free Book "M". Allied Screw 
:\lachine Co., Inc., School Div., 603-9 
Lake St., Chicage. 
WANTED Immediately, Men-Women, 
age 18·50, qualify for Government Posi­
tions. Commence $ 1 0 5 · $ 1 7 5  month. 
Common education sufficient. Valuable 
information free. Write, Instruction 
Service, 2H. St. Louis. Mo. 
1938 GOVERNMENT Jobs. Start 
$ 1 0 5 ·$ 1 7 5  month. Dependable. Men· 
\Vomen. Prepare immediately for next 
examinations. List positions, Free. 
Write today. Franklin Institute, Dept. 
L5 9. Rochester. N. Y. 

LEARN connecting light switches for 
house-wiring. 64 diagrams, $1 .00. 
Electric i\Iaintenance Service, Box 7608, 
Kansas City, Mo. 
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Christmas Novelties 
Made oF Cellophane 

For trimming holiday gift packages 
and Christmas trees, these ready .. made 
ornaments fashioned from drinking 
str.aws of "Cellophane" cellulose film 
give a colorful touch and are equipped 
with hooks for fastenin-g. The tree 
illustrated has foliage of blue straws 
combined with bits of white slit film. 

E L ECT R I CAL EXPE R I M ENTS 

ELECTRICAL KIT, $ 1 .69 1 Make arc 
light mile range. Arc furnace. Melt 
glass, metal. Weld iron, brass. Sun­
tan rays. Dozens others. Complete 
with goggles, instructions. Works from 
house light current. Electrical Salvage Co., Box 524-L, Lincoln, Nel>r. 

E L ECTR ICAL SUPPL I ES 

HUNDREDS of new, unusual, hard· 
to-get electrical items, replacement parts 
and supplies. Send for free wholesale 
Catalog. Autopower, 412 South Hoyne 
Ave., Chica��o. 

EMP LOYM E N T  S E R VICE 

EMPLOYMENT Guidance. Booklet. 
Successfttl Job Hunting. 25c coin. 
Employment Counsellors, Box 1283B, 
1\lilwaukee, \Visconsin. 

E N G I N ES, M OT O RS, ETC, 

\YINDJNG Data, 225 motors, single 
and three phase. Price $ 1 . 00. Motor 
Data Service, Dox i 6 3 1 ,  Kansas City, 
Mo. 

F O R  I N V ENTORS 

PATENT YOUR IDEA. Write im­
mediately for two free books, "Patent 
Protection" and "When and How to 
Sell an Invention." Fully explain 
many interesting points to inventors and 
illustrate important mechanical prin· 
ciples. With books we also send "Evi· 
dence of Invention" form. Prompt 
service. reasonable fees, thirty-seven 
years' experience. Avoid risk of de­
lay. Address : Victor ]. Evans & Co., 
Reg-istered Patent Attorneys, 42-A 
\'ictor Building, Washington, D. C. 
I:'\VENTORS-Time counts in apply­
in.� for patents. Don't risk delay in 
patentin11: your invention. Send sketch 
or model for instructions or write for 
new 48-page Free booklet "Patent Guide 
for the Inventor". No charge for pre­
liminary information. Prompt, careful, 
efficient service. Clarence A. O'Brien 
a:H! Hyman Berman, Registered Patent 
.-\.ttorneys, 28-P Adams Building, Wash­
iil.�ton, D. C. 

BUYERS located saleable patented, un­
patented inventions. If will sell, reply 
immediately. No triflers. Booklet on 
request. Positive results. Invention 
Reporter, 1 1 236 S. Fairfield, Chicago. 
WE SUCCESSFULLY Sli;LL inven­
tions, patented and unpatented. Write 
for proof, and tell us what you have for 
sale. Chartered Institute of American 
Inventors, Dept. 5-B, Washington, D. C. 
INVENTORS : Send for my free 72· 
page book, Conscientious, prompt per­
sonal service on all patent matters. 
ltegistered Patent Attorney, L. F. 
Randolph, Dept. 341, Washington, D. C. 
INVENTORS We will make your 
model or special-machinery. Free esti­
mates. Box 328, Ottawa, Canada. 

F O R M ULA� PLAN� ET� 

ANALYSIS. Research. Newest guar­
anteed formulas. Biggest catalog free. 
Special prices, leads. Gibson Labora· 
tory, Chemists, CE- 1 142 Sunnyside, 
Chicago. 
SUCCEED With Your Products. Make­
Sell Them. Form>tlas. Processes. 
Accurate analyses. Catalog free. A. 
Thaxly Co., Washington, D. C. 
CONSULTATION, Analysis, Chemi­
cal S u p p l i e s ,  Formulas. Thiaster's 
Degree, AlChem Laboratory, Box 72, l'lloomington, Illinois. 
FORM ULAS-Latest money makers. 
Literature free. D-Belfort, 4042 N. 
Keeler, Chicago. 
3000 MONEY Making Formulas. $ 1 .00 
Postpaid, Davis, 504 San Antonio, 
Austin, Texas. 
FORMULAS-All kinds. Guaranteed. 
Catalog Free. Kemico, 67, Parkridge, 
Illinois. 

H O M E  CRAFTS M E N  

6 FULL-SIZED lawn ornament pat· 
terns 1 0¢. 6 full-sized silhouette pat­
terns 1 0¢. 7 full-sized novelty patterns 
1 0 ¢. M o d e r n  Woodcraft, Saginaw, 
1Iichigan. 

H Y P N OTISM 

HYPNOTISM. Complete 20 Method 
Course 2Sc. Lank Institute Hypnotlsm, 
D-13 13, Palatine, Illinois. 

I N VENTIONS 

APC Patenting Plan: Saves all patent­
ing expense except first government fee. 
l\Iaximum protection. Booklet free. 
American Patemts Corporation, Dept. 
5-E, \Vashington, D. C. 
INVENTIONS Patented, Unpatented. 
Bought outright, royalty. Write Arel· 
laJlo-Power Company, 1 North La Salle 
St., Chicago, Illinois. 

I N VENTIONS WANTED 

SEI.L Your Invention, patented, un· 
patented, quickly, satisfactorily. Copy­
ri�hted free book tells how. \V rite 
Im·ention Reporter, Dept. 36, 1 1236 So. 
Fairfield, Chicago. 
S"-IALL inventions wanted by manu· 
facturers. I'll help you sell your inven­
tion. "\V rite for free circular. S. Hull, 
L-7829 E·uclid Avenue, Cleveland, Ohio. 
INVE:\'TIONS Commercialized. Pat· 
ented or unpatented. \Vrite Adam 
Fisher Co., 582 Enright, St. Louis, Mo. 

MAC H I N ERY, TOOLS A N D  SUPPLIES 

FREE-Bargain Catalog, handy elec· 
trical tools, drills, motors, machinery, 
accessories;  for mechanics, craftsmen. 
Paramount Products, 245B Broadway, 
New York. 
DRILL Press, Gear Feed, From con­
necting- rods. No lathe work. Instruc­
tions $1.00.  Mitkos, 8802 Case Drive, 
St. Louis, Mo • 

Tiny Christmas Tree 
Brightens Home 

Table-siz.e Christmas tree• made of 
slit ucellophane" cellulose film give 
the effect of burning candles, the light 
passing through glass tubes from an 
electric bulb in the wooden base. The 
trees, which come also with minia· 
ture bulbs, are in white and vivid 
colors with contrasting decorations. 

M A G I C  T R I C K S  & N OV ELT I ES 

BE A MAGICIAN. Large professional 
magic catalog of latest tricks-25c. Cash 
paid for c o m p l e t e  Tarbell Magic 
Courses. \Vrite Ireland Magic Factory, 
109 N. DearborR, Chicago. 

WE SUPPLY every noted magician, 
Large Professional catalog 25c. Holden, 
222 West 42nd St., New York, 
LEARN Te Entertain With Ma!fic. 
Catalog J Oe coin. Gem, D - 1 4, Wollas­
ton, l\Iass. 

MALE H E LP WANTED 

LOCAL AGEN'rS Wanted to Wear 
and demonstrate Free Suits to friends. 
No canvassing. Up to $ 1 2  in a day 
easy. Experience unnecessary. Val­
uable demonstrating equipment, actual 
samples Free. H. J. Graves, Pres., 
1 300 Harrison, Dept. A-819, Chicago. 

MA L E- I N ST R U CT I O N  

DETECTIVES, Work home o r  travel. 
Experience unnecessary. Write, Ameri• 
can Detective Institute, 2640-T Broad· 
way, N. Y. 

M I D G ET AUTO M O B i lES 

BUILD a 1Iidget Miller Racer. Com· 
plete plans for constructing this authen· 
tic midget automobile appear in the new 
1 938 edition of How-To-Build-It along 
with many other interesting home and 
workshop plans. Send SOc for this 1 48-
page book to Modern Mechanix Pub!. 
Co., Greenwich, Conn. 

M I SCELLAN EOUS 

BGRGLAR Alarms equipment and 
supplies. Ideal Alarm Co., Danville, 
Ill. 

M O D EL E N G I N ES 

LOCOMOTIVE Electric. Steam. Gas 
en11:ines. Castings. Supplies. 25c 
Latest Catalogue. t:sual refund. Emco, 
.T-2 4 1 7  N. Ashland, Chicago. 

M O D EL RAI L R O A D I N G  

BUILD a Model Railroad i n  0 0  gauge ( � inch between rails).  A complete 
catalogue of parts, construction kits, 
and completed units, One Dime. Nason 
Railways, P. 0. Box 9, Mt. Vernon, 
N. Y., Dept, 1X. 
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Aircraft Plant Uses 
Huge Hydraul ic Press 

Featuring a pressure eapacity of 5,000 
Ions, the world's largest self-contained 
hydraul.ic press ( above) has been in­
stalled at the Douglas Aircraft plant 
in Santa Monica, Calif. The gigantic 
press is said to accomplish several thou­
sand production operations in the shap­
ing and forming of special parts that 
are used in building Douglas planes. 

MODEL R a i I r o a d  Supplies "0" 
Gauge 04" scale-1 Y.J" between rails) 
Freight Car Body Kits $ 1 .00, Illus· 
trated Catalog lOc. Westbrook Co., 
Hasbrouck Heigkts, New Jersey. 

BUILD a Model Railroarl l Send l O c  
for n e w  24 page 1 9 3 8  catalog. Railroad 
Models, kits, track, signals. Model 
Rai"lroad Shop, Dept. :.lli\1, Dunellen, 
New Jersey. 

M O D ELS & M O D EL S U P P L I ES 

YOUR 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 "Making Inventions Pay." 
Crescent Tool Company, Dept. T. Cin· 
c:innati, Ohio. 

ENGINE Catalog 20c. Particulars free. 
::E;_vraymesco, 28 N. Clinton, Chicago. 

MOTION PICTU R E  & SO U N D  
E Q U I P M E N T  

LEARN Motion Picture Theatre Busi­
ness. Home-Study Training : Manage­
ment. Advertising, Projection. Free 
Catalog. Theatre Institute, 345 Wash­
ington . St., Elmira, N. Y. 

16-35 M.M. Silent Films. Bargain list 3¢. Bedner, 5300 S. Talman, Chicago. 

MOTO RCYCLES 

RECONDITIONED Motorcycles. New 
-used parts for all makes. Authorized 
Harley-Davidson Dealer. Whitman 
Motorcycle & Supply Co., 405·9 South­
west Blvd., Kansas City, Mo. 

SEND 1 5c for illustrated used Motor­
cycle catalog. Bargains. Largest stock 
genuine Indian parts and motorc:rcles. 
Indian Motorcycle Sa-les, Kansas City, 
l\lo. 

O F F I C E  EQU I P M E NT 

TYPEWRITERS, multigraphs, address­
ing machines, adders, dictaphones, dup­
licators, sealers, folders. Save half, 
write Pruitt, 5 5 3  Pruitt Bldg., Chicago. 

O L D  G O L D  WANTED 

CASH for old gold, teeth, watches, 
jewelry. 1 0 0 %  full cash value mailed 
day shipment received. Satisfaction 
guaranteed or articles cheerfully re­
turned. Information free, or ship today. 
Chicago Gold Smelting Company, 300-C 
Champlain Bldg., Chicago. 

OLD M O N EY WANTED 

$5.00 to $500.00 EACH paid for Old 
Coins. Keep all old money, Get posted. 
Send 10 cents for Illustrated Coin 
Value Hook, 4x6. Guaranteed Buying 
and Selling Prices, Coin Exchange, Box 
1 8, Le Roy, N. Y. 

OUTBOARD MOTORS 

BUILD eleotric outboard motor from 
automobile generator. Operates with car 
battery. Complete plans and catalog 
J Oe. LeJay ;llfg., 5 1 4  Lake, Minne­
apolis, IYiinn. 

PATENT ATTO R N EYS 

PATENT YOUR• IDEA. Write imme­
diately for two free books, "Patent ·Pro .. 
tection" and "When and How to Sell 
an Invention." Fully explain many i-n· 
teresting points t0 i:Rventors and illus­
trate important mechanical princ-iples. 
With books we also send " Evidence of 
Invention" form. Prompt se-rvice, 
reasonable fees, thirty-seven years' ex­
perience. Avoid risk of delay. Address 
Victor J. Evans & Ce., Registered 
Patent Attorneys,- 41-A, Victor Build­
ing, Washington, D. C. 

INVENTORS-Time counts in apply­
inf'1 for patents. Don't risk delay in 
patenting your inventisn. Send sketclt 
or model for instructions or write for 
new 48-page Free booklet "Patent Guide 
for the Inventor". No charge for pre· 
Iiminary information. Prompt, careful. 
efficient service. Clarence A. O'Brien 
and Hyman Berman, Registered Patent 
Attorneys, 23-P Adams Building, Wash­
ington, D. C. 
PATENT Your InventioH with this re­
sponsible firm of Registered Pate-nt 
Attorneys. Deferred payment plan. 
Over 62 years' experience. \\1 rite for 
two free books and "Certification of 
Invention.'' C. A. Snow & Co., New 
Patenrs Division, Snow Building, Wash .. 
ington, D. C. 

"INVENTOR'S Guidebook" containing 
96 mechanical movements and advice 
ahoat patenting� selling inventions, also 
"Record of Invention", Free. Frank A. 
tederma.nn, Patent Attorney-Engineer, 
1 5 4  Nassau Street, New Yerk. 

HAVE YOU a sound. practical inven­
tion. for sale, patented or unpatented. 
If so, write Chartered Institute of 
Ame.rican Inventors, Dept. 5-A, Wash­
ington, D. C. 

PATENTS 

INVENTORS-Time counts in apply­
ing- for patents. Don't risk delay in 
patenting your invention. Send sketch 
or model for instl'uctions or write for 
new 48-page Free booklet "Patent Guide 
for the Inventor"". No charge for pre­
liminary information. Prompt, careful, 
efficient service. Clarence A. O'Brien 
and Hyman Berman, Registered Patent 
Attorneys, 28-P Adams Building, Wash­
ington. D. C. 

PATENTS. Booklet free. Highest 
references, Best results. Reasonable 
f ces. \Vat son E. Coleman. Victor Build­
in�. Washington. D. C. 

GET Your Own Patents. Legal blanks, 
complete instruotions $ 1 .  Cudding Sons, 
Campbell, California . 

PATENTS WANTED 

I:\'\'ENTION S Commercial ized. Pat­
ented or unpatented. \Vrite Adam 
Fi•her Co., 582 Enrig-ht, St. Louis, �Io. 

Planes Carry Flight 
Analyzer Devices 

Flight analyzer devices that provide 
constant automatic records of such 
flight conditions as altitude, rate of 
(;limb and descent, use of automatic 
(gyro) pilots, smoothness of air con• 
di-tions, and other important features 
of the performance of an airplane have 
been installed on each of United Air 
Lines fleet of 60 transport planes. The 
analyzers are each housed in compact 
duraluminum containers as shown in 

above photo. 

PERSONAL 

S H OOTING High in this Game of 
Life ? Interested in Greater Personal 
Power ? Write today ! Johnston, 2 5 7-F 
North W ashiRgton, Tiffin, Ohio. 

PHOTO D EVELOP I N G  

FINER Fi.nishing. Rolls developed and 
printed, with One Colored enlargement, 
or two professional enlargements. All 
for 25c (coin) .  Genuine, National.Jy 
Known, lVfoentone Superior Quality. 
llloen Photo Service, La Crosse, Wis. 

AT LAST ! All your pril'lts in natural 
color. Amazingly beautiful. Roll de­
veloped, 8 natural color prints, 25c. 
Reprints, 3c. Fast service. Natural 
Color Photo, C-39, Janesville, \Vis. 

35:\I:M :.IIINIATCRE Film, 36 ex­
posure, expertly developed fine g-rain, 
3 �x5 prints, 1 Sx7 enlargement, only 
$2. Richard 1\Icl\1 urtry, Carthage, Mo. 

ROLLS DEVE"LOPED-Two Beauti­
ful Double \Veigh! Professional En­
largements, 8 Never Fade Prints. 2 5 c. 
Century Photo Service, LaCrosse, \V�s. 

R 0 L L S DEVELOPED-25c coin. 
Two 5x7 Double Weight Professional 
Enlargements, 8 gloss prints. Club 

Photo Service, LaCrosse. \Vis. 

I,ARJ ARGRAPH Reprints : FiYe (5x7 
Enlargements) 25c. Cardinal Photo, 
Summit, N. J. 

P O U LTRY 

B I G  l\lO:"'EY in poultry this year. Read 
Poultry Tribune, the big monthly maga­
zine that tells how leading poultry 
raisers make money. Tl-.e only poultry 
magazine operating its own experimental 
farm. Five years $ 1 .00, one year trial 
2 5 c. Pot1ltry Tribune, Dept. C-92, 
Mount l\Iorris, Ill. 
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M i l k  C a n  D o m e  
Makes Pouring Easier 

Designed to make it easier to pour 
milk from large sealed cans, the milk 
can attachment shown above consists 
Of a metal dome featuring a movable 
handle that operates in a slot in the 
dome. The handle actuates the punch 
that pierces the can, making it possible 
to pour the milk from the can through 
a small spout fitted in the dome. 

P R I NT I N G  EQU I P M E NT 

6x9 PRESS, $5.QO. Bargain lists free, 
Novelty Shop, Downsville, Louisiana, 

P R I N T I N G, M I M EO G RAP H I N G  

PRINT your own cards, stationery, 
circulars, advertising. Save money. 
Easy rules furnished. Print for others, 
big profits. Junior outfit, $8.85 ; job 
presses, $ 1 1  up. Details free. Kelsey 
Co., B-57, Meriden, Conn. 

MIMEOGRAPHY: 1,000 copies, 300 
words or less $2.95.  Superior Press, 
829 No. 4th St., Shelboygan, Wis. 

125 LETTERHEADS 8 Y, x l 1  and 125 
em·elopes, $ 1 .00 postpaid. Benneville, 
907 West Roosevelt, Philadelphia. 

QUALITY Printing. Lowest Prices. 
Samples. · Tucker Agency, Box 63, 
Indiana polis. 

BVSINESS Cards, Tickets, 69c 1000. 
Canarys Press, East Moline, III. 

RAD IOS & SUPPLIES 

FARM-CITY radios $7.95 complete. 
Save half. Agents free offer amazing 
prices windch.argers. power plants. ac­
cessories. Marco, 1250 McGee, Kansas 
City, l\Io. 

NEWEST radio, electrical books, 20c to 
$ 1 .00. Amazing v a I u e s. Catalog 
free. Electronic Publishing Co., Box 
323-N, Lincoln, Nebr. 

RA D I O  & TELEGRAPHY 

RADIO BUILDERS' MANUAL-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 50 cents--order directly from 
!II ad ern Mechanix Publishing Co., 
Fawcett Bldg., Greenwich, Conn. 

R A D I 0 Engineering, broadcasting, 
aviation and _ police radio, Servicing, 
Marine and Morse Telegraphy taught 
thoroughly. All expenses low. Catalog 
free. Dodge's Institute, King St., Val· 
pa raise, Ind. 

SALESMEN WANTED 

GOLD Reflecting Window Sign Let· 
ters. Penny Each. Large Sizes. 
Easily Applied. New Styles. Absolutely 
Beautiful. Free Samples, Atlas Sign 
W arks, 7941 G Halsted, Chicago, Ill. 

TOOL Salesmen ; sell new inexpensive 
electrical trouble shooter. Every re­
pairman buys on demonstration. 1\fany 
making $75 weekly as side line. Factory, 
2812 Gilham, Kansas City, l\Io. 
\V ANTED County Distributors. Ex· 
cellent opportunity for earnings. N a­
tionally advertised product. Large com­
pany. Dept. 252 Fyr-Fyter Company, 
Dayton, Ohio. 
SELL grooved felt back changeable 
signs with double prong celluloid letters 
to all stores. Big commissions. T. 
Pricing Press, 124 White St., New 
York. 

SPECTROSCOPES 

SPECTROSCOPE with book of 120 
experiments, $2.50. Cudding Sons, 
Campbell, California. 

TATTOO I N G  S U PP L I ES 

TATTOOING Outfits, Supplies-Cata· 
\o�ue. Guaranteed Remover. "Waters," 
JI.I-965 Putnam, Detroit. 

TA X I D E R M Y  SUPPLI ES 

TAXIDERMY-Send today for Free 
Catalog showing guaranteed taxidermy 
supplies. Glass Eyes, Shields, Panels, 
Head Forms, etc. Taxidermic Mfg. Co., 
Dept. 6-B, Memphis, Tenn. 

TELESCOPES, M I C R OSCOPES, ETC. 

TELESCOPES, Microscopes, Binocu­
lars. Lowest prices. Optical catalog 
free. Brownscope Company, 234 Fifth 
Avenue. New York. 
TELESCOPES, Microscopes, Binocu· 
Iars, Mineralogy, Chemistry. Catalog 
free. Teeko, Evanston, Illinois. 

BVILD Reflecting telescopes ; catalog 
free. Instructions 1 0c. Optical Lahc· 
ratories, Larchmont, N. Y. 

Vibrating Razor Is 
Wound Like Clock 

Wound up like a dock, the non·elec• 
tric vibrating razor shown above is 
said to produce a clean, quick shave. 
Any type of standard two-edged blade 
can be used, the razor head being 
easily detached for the insertion of 

new blades and for cleaning. 

Egg Holder Prevents 
Burning oF Fingers 

A new egg holder enables the user to 
remove any size egg from boiling water 
without burning the fingers. Top 
photo shows the holder damped over 
an egg in boiling watel'. Lower photo 
shows how the egg is held while the 
shell is broken and the contents easily 

removed. 

V E N T R I LOQU J
'
SM 

LEARN \'entriloquisl Art, Easy. Low 
cost. Free details. Apex, 221 E. 3 1, 
New York. ' 

VI O LET RAY LAMP 

L'LTRA Yiolet-Infra Red. Dual Ray 
Health Lamp, Two separate units in 
one. Promotes Sun Tan-Vitamin 
"D." Automatic control. AC-DC cur­
rent. $3.90 Postpaid. Details Free. 
Beyer l\Ifg. Co., 451 5-M Cottage Grove, 
Chicago. 

WEL D I N G  

DODGE Arc·Weldcr. Build your own 
40 volts, 25-200 amperes, direct current 
from old Northeast Dodge 12 volt auto· 
mobile generators. 120 amperes from 
one generator, using }i inch electrodes. 
200 amperes. l� electrodes from two 
generators, etc. Low cost and upkeep. 
Results guaranteed. Certified Instruc· 
tive Plans $ 1 .00. COD. $ 1 . 12.  Air 
mail 12c extra. Welders Club of 
America, B·3432 Merchandise l\Iart, 
Chicago. 

SOli'IETHI�G KEW- 1 1 0  \'olt Elec· 
tric Brazing Torch. Produces a 3-inch 
flame similar to an acetylene welder. 
Requires no gas or upkeep. Ready to 
use at the turn of a switch. \Viii last 
for years. Complete with all accessories 
-$12.50. Dept. C, Apollo :Mfg. Co., 
3 1 9  Union Ave., Memphis, Tennessee. 

"l\IAKE Band Saw from old Auto 
Parts" ;  "How to make 1 5-100 an:pere 
A. C. Arc Welder" ; "How to bUild a 
real lathe". Complete drawings, plans, 
constructional details, 20c each. All 
three for SOc. Federal, Box 344, Dept. 
2 3, Indianapolis, Ind. 

W I N D  ELECT R I C  PLANTS 

BL'ILD wind light plant. \Ve show 
you how. Complete plans and valuable 
catalog lOc. Wind plant parts, welders, 
electric fences. LeJay l\Ifg., 414 Lake, 
�Iinneapolis, �linn. 

GENERATOR Propellers, expertly de­
signed at factory prices. Universal 
Aircraft Co., Fort Worth, Texas. 
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. GuardiQns, Of The Sea. 
[Cim.tinued'. from: page. 50]; 

Tha't thilf service is· worthwhile is· shown by the 
fact that not a. single life or vessel has been lost 
because of bergs since the patrol started. The ex­
pense of this service is shared by the nations 
whose ships benefit by the work. Each country 
pays its part according to the number of vessels 
it has in the affected area. 

To maintain the slogan "Always Ready," Coast 
Guardsmen undergo countless hours or rigorous 
training and drilling. Every day of the year, Coast 
Guard vessels are patrolling our coasts. Other 
vessels are in port prepared for tasks necessary 
tb protect life and property afloat. 

To get first-hand knowledge of how this im­
portant branch of the service goes about its daily 
voutine; the writer obtained permission to ac­
company the Coast Guard Cutter Champlain on 
one of its regular patrols. 

· Measuring 250 feet long, with a forty-five foot 
beam and: a sixteen-foot draft, the Champlain 
canied approximately 100 men, commanded by 
Lieutenant Philip A. Short. A five-inch gun is 
mounted· forward and a similar gun is mounted 
aft. TWo·six-pounders also are mounted forward. 

Usually stationed in the New York Division, the 
Champlain each spring takes part in the Inter-· 
national Ice Patroi 

Soon after the ship left the harbor, the "Calf 
to Stations" order was given. Before going aboard:: 
ship we had wondered what kept officers and crew­
busy all day. The first afternoon out we found' 
that we had not counted on the never-ending: 
drills. 

After "Call to Stations," the fire drill signal was : 
sounded. In what seemed to be but an instant. 
streams of water fed by high-pressure pumps. 
were shooting from several nozzles. 

The signal for "Collision Drill" quickly fol­
lowed. A large mat approximately eight feet. 
square was brought out on deck to a point near 
where a hole was supposed to have resulted; from 
a mythical collision. Ropes were fastened to each 
corner of the mat, and two of them were passed. 
under the ship and up on deck at the other side. 
The mat was lowered quickly to a position neces• 
sary for covering the "hole." 

Activity aboard ship is continuous throughout 
the twenty-four hours of the day, and therefore 
one does. not recognize any marked distinction be-· 
tween the hours of daylight and darkness. Three 

[Continued on page 153] 

A.DLETS FOR H·OBBYISTS 
(Seo regu lar classified section lor rateo and othe� Information·.) 

STAMPS 
SUPER-WONDER Packet offered, containing 60 different 
stamps· from Afghanistan� Transjordania, North Borneo, 
Manchukuo, Sudan, Macao, Iraq, Charkhari, French and 
British Colonies, including natives, beasts, ships, etc., all for Sc to approval applicants. Big illustrated lists included. 
Kent Stamp Company, Box 87-Z ( G. P. 0.) ,  Brooklyn, N. Y. 
B'HOPAL-India's Only Triangle ! Beautiful;-giant, bf: colored ; now obsolet e !  Witb Colossal Tru-Value Packet, 
including. thirty attractive pictorials, Commemoratives, Air­
mail!r-lOc, with- Double Premium Approvals. Inquire re­
garoing Free Airmail Collection. Tru-Value Stamps, Box 
Ml412, Hartford· (1 ) .  Connecticut; 
&TAMP CA•TA:LOGUE FREE - Special Gift Edition­
Giant forty-page quarterly listing Albums, Supplies, Cor­
onations, B·ritisb· Colonials, Canadians, l!nited States, sets 
�d Airmails. Illustrations galore I E. m p i r e Stampco., Dept. MM., Toronto, Canada. 
I:;IBERIAJ\,bilee Set-C�o-m-p"'lec-t-e71--=B=-e-a_u_tt"'· f,-u7l ....,.b7ic-o7lo_r_ed-: 
l�dscaTJe comme.moratives, cataloging 30c, Plus thirty at· 
tractiv.e· pictorials-lOc with low-priced appro\·als. Economy­
stamlJs,. Box M 1 5 43, Hartford ( 5 ) ,  Connecticut. 
UNITED STATES Approvals Ocl;;:-8end . post card-f�r 
selection· of U. S.  Stamps on approval : 19th Century, Com­
ttremoratives, Air Mails, Revenues. John C. Daub, Dept. A, 
Wabash Bldg., Pittsburgh, Pa. 
DI·AMOND Airpost Commemorative Issue Complete, Pro· 
letariat Portraits Complete, D ragon Stamp, with 1 1 7  addi­
tional, catalof(ing $3.00, only JOe. Friendly Filatelists, Box 
4'428M, Philadelphia, Penna. 
LA·RG E Spanish sh.�i p-=-:s:.:ta::m=p-, -A,-z-.e-r"'b-ei7j a_n_c=am--er_o_o_n-s,�C�h-a�d, 
D'ahomey, Gabon, Ubang in packet of 57 stamps. All for 5 
cts. with approvals. Swedell, 3 129 Garfield Ave., Minne­
apolis. Minn. 
']}HREE Costa Rica Diamond Mint Air Mail, 1 0 0  different 
ior.eign from many countries, one dime to applicants for our 
f<Jreign approvals. Globe Packet, Westwood, New Jersey. 
l'·REE-Rare Diamond Shaped Airmails provi�ed you pur· 
chase at least 25c from our double premium approvals. 
l!rogress Stamp Service, Kirkland, Washington. 
GJGA-NTlC Bhopal Triangle, Turks Caiccs, $5  U. S., Cay· 
mans. genuine- Bad·en. Everything 3c with a-pprovals. 
Viking, lMM Hanson Place, Brooklyn, N. Y. 

CO RONATIONS-mint and used, including Tru-Value 
Packet-thtrty attractive llictorials, including giant bicolored 
Liberia bird and animal new triangle-] Oc, with Double 
Premium Approvals. Inquire regarding_ Free Ainna.il Col· 
lection. Tru-Value Stamps, Box M l 4 1.2; Hartford, (2), 
Connecticut. 
MONTHLY Stamp :11agazine, 6 months ami 25' foreil!"', 
stamps, 25c. American Stamp J ollrnal, Cedar Rapids, Iowa. 
UNITED STATES-45 .Jifferent J Oe. Free 25 different 
with approYals. Enclose 3c. Sidenburg, Baroda, Mich. 
JUBILEES ! 10 different used J Oe. Specialty Import 
Service, 2.108 Han•ey, Berwyn, Ill:.:·--

,-
-

=-c-­FREE ! l!- Coronation Set-. -Postage 3c. Robe�ts, 9ol'f: 
Fourth. Baycity, l\1ichig-an. 

COINS 

$5.00 TO $500.00 EACH paid for Old Coins. Keep aiL old' 
money. Get posted. Send 10 cents for Illustrated Coin; 
Value Book, 4x6. Guaranteed Buying and Selling Prjces>, 
Coin Exchange. Box l i .  Le Roy, N. Y. 

COINS, Beadwork, Indian Relics, Minerals, Books, Cnrios;,c 
Stamps. Catalogue, 5c. Indian Museum, Northhram:h, 
Kansas.,

���
--

��
------

������
--

�
--­

CALTFORNIA gold quarter size 27c. $Y, size 53c. Large 
Illustrated Catalogue JOe. Norman Shultz, Salt Lake, Utafu 

INDIAN CURIOS 

INDIAN CURIOS. 100 goou ancient Arrowheaus $3.00. 
Tomahawk Head SOc. Illustrated catalog Sc. H. Daniel, 
Hot Springs, Arkansas. 

INDIAN RELICS 

12 ARROWHEAD, Spearhead, Wampum, Gempoint 99c-
20,000 Bargains, Photolist 1 Oc. Museum, Rutland, Illinois. 

ANTI QU E FI REARMS 

BLUNDERBUSSES, Matchlock", Flintlocks, Duelling> 
Pistols. 87 Bargains. Photolist JOe. Mu�eum, Rutla.n<l. 
Illinois. 
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Build A Model Ocean Airliner 
[Continued from page 126] 

them to the wing. These are made of bamboo 
strips of % and H inch lengths, respectively, 
cemented to the floats but not attached to the 
wing until the ship has been painted. Other 
details such as r�lio mast, directional radio loop, 
and aerial must not be put on the plane until it 
has been painted and ready for a coat of clear 
lacquer. 

Once fhe ceme�ted parts of the model have 
dried, and the air scoops have been glued beneath 
each cowling, proceed to paint the model. With 
the exception of the red bottom on the hull and 
the wing floats, the model is painted silver. After 
the first coat has been applied attach the wing 
floats in position. Several additional coats · of 
paint are then applied, making certain that the 
ship has been sandpapered between coats. After 
applying the fourth coat, the windows, lettering 
and engine discs are cut from black paper and 
glued to the model. Builders will find that 
mucilage must be used in this operation as 
ambroid will dissolve the paint and ruin the 
finish. 

Radio mast and directional loop are bent from 
soft wire. These and other details may now be 
placed on the model. 

Control surfaces such as the ailerons and rudder 
are indicated by thin black lines. These may be 
drawn with India ink, using a ruling pen and a 
triangle as aids. India ink is also used when 
drawing in the engine cooling flaps on the 
cowlings. 

After all the details have been added and the 
paint completely dry, finish the model with a coat 
of clear lacquer. Ready-made metal propellers 
are added to the ship with pins, and with the 
drying of the lacquer an authentie model of 
Britain's history-making sky liner will result. 

Making Photographs In Color 
[Continued from page 137] 

Dufaycolor is processed as follows: The film 
is fi r  s t developed in a metol-hydroquinone 
formula supplied by the manufacturer. Then 
this developed film is bleached; exposed to light; 
developed again to reduce the remaining silver, 
and then it is fixed. 

Prints can be made from both Kodachrome and 
Dufaycolor. The am.ateur can do it, but it is 
a long, complex process and full of difficulty. 
Furthermore, it is very expensive. Current 
prices for prints are about $10 for a full color 
print 8 x 10 inches, and less, of course, for small 
sizes. It is a fact, however, that size lends a great 
deal to color. It is for this reason that the pro­
jected images are so beautiful. A small color 
print is not much more beautiful than a black 
and white-but an 8 x 10 gains depth tremen­
dously a�d makes one very much dissatisfied with 
black and white photography. 

No soliciting ! No canvassing ! "'e 
show :rou how to make big money 
decorating fast-selling Giftwares. 
\Ve start you with the big $10 
Artist's Outfit shown abo,·e. 'Ve 
supply you with $150 worth of 
Glflwares free of extra charge and 
show you how to dispose of them 
wi thout leaYing your home. \Ve 
gi \'e you 29 Tested Plans far mak· 
ing money, One Fireside Member 
says, "I made $100 on furniture 

in one \reek. u Another writes, 
" '�Iy sales were $500 for 5 weeks. 
This is my first year." R. M. P., 
or Ill . •  says. '"I did $3.500 worth of business last year and over $12,0GO this year. " D. W .• New 
1.\Iexlco, reports, ••r would not take 
$1000 ror my Course." 

No Experience 
Needed 

You too may have a splendid 
Income opportunity \vith Fireside. 

No tiresome study, You learn by 
doing. No artistic ability neces­
sarY. Our easy 3-Step 1\:Iet.hod 
makes the work easy to learn and 
easy to do and fi·ts you to make 
good money practically from the 

start. 

Quick Sales in Your 
Home 

No need to leave the house to dis­
pose of e\·erything you make. Our 
new automatic salesman does all 
the selling for you. Designed to 
quickly find cash buyers for all 
the Giftwares you can turn out. 

No Cost Plan 
Send coupon for detuils of new 
plan that pays for your Fireside 
CQurse besicles putting bi,e- cash 
profits in your pocket. 1\Iall coupon 
non• while openings for new mem­
bers are s-till being offered. 

FIRESIDE INDUSTRIES 

Dept. 142·A 

Adrian, Mich. 

Fireside Industries 
Dept. 142·A, Adrian. Mich. 
Rend me FREE Book on Home Decorating 
for a big steady income. Also details of 
plan that will pay for my Course and give 
me blg profits besides. 

for F R E E  Catalog 
J>ictures, letters from 
u s e r s ,  details and 
J, O W  F A C T O R Y  
l'RICES. 
PULLFORD CO., 

Plows 5 acres a day. 
D i s c s, cultivates, 

harvests. Does the work of 3 or 4 
horses, faster and better. The PULLFOR D  unit is quickly at· 
!ached to l\Iodel T or A Ford. It's 
simple, strong, huilt to last. Use 
rour old Ford or buy one cheap, and 
get Lhe adrantages of power fam1ing. 

3058 Cherry St., Ouincy, Ill, 
�VIten Ans-d!ering Ad·vertisenzents Please Jl,fcntio·n ]an'llary lVIodern Mechaniz 151 



No. 415-YA, 9� swing by 3' bed Workshop Hench Lathe 
'With Horizontal Motor Drive, � H.P. Reversing Motor, 
SWitch and Adjustable Belt �:S,:�!shaft , , 5122.00 

($15.QO down, $6.00 a monl'flfor 18 mon!hs.) 

THE new 9-inch WorKshop Precision Lathe is a back-geared, 
Screw Cutting Lathe, and has the eame workmanship and 

materials as our larger, more expeneive modele, 

It is designed to handle the finest, most accurate jobs in 
manufacturing-in the tool room, in home workshops and 
automotive machine shops. This lathe at $90 and up repre­
sents the greatest value we have ever offered in 31 yeare of 
fine lathe building. 

Features include Twin Gear Reverse to lead ocrew, Ball 
Thrust Bearing on Spindle, Automatic Longitudinal Screw 
Feed to Carriage, Precision Lead Screw for Cutting screw 
thre11ds from 4 to 40 per inch, ;!i -inch hole through spindle 
taking collets up to 311-ineh capacity. Takes 38 attachments 

Lathes- Sto�ked In Principal Cities 
Chicago, Ill.-c:B. Burns M:chry. Co., 541 W. Wash. Blvd. 
New York, N. Y.-A. C. Colby Mchry. Co., 183 Centre St. 
Philadelphia, Pa.-W. B. Rapp Mchry., 132 No. Third St. Loa Angeles, Cai.-Eccles & Davies Mchry., 1910 Santa Fe 
Detroit, Michigan-Lee Mchry. Co., 6318 E. Jefferson Ave, 
Milwaukee, Wisconsin-Voell Mchry. Co., 1533No. 16th St. 
Boston, M:ass.-The MacKenzie Mchry. Co., 36 Oliver St. 
Cleveland, 0.-Reynolds Mchry. Co., 2034 E. 22nd Street. 

==-=:=:::··=" U'JZi:t£ FOR THESE BOOKS 
"How to Run a Lathe" has 160 pages with 
over 300 illustrations of work on a lathe. 
Over 1,500,000 copies sold. 25c each. Cata­
log No. 15-Y describes and prices the !Y' 
Workshop Lathe in 8 drives and 4 bed 
lengths. Copy sent free, postpaid. 

South Bend Lathe Works 
263 E. Madison St., So. Bend, Ind., U.S.A. 

!··g,��th Bend Lathe Works, ..... . . . ..... . ..... . . . . . . . . .. . .....  .. 

• 263 E. Madison St., South Bend, Ind., U. S. A. 
: Pleaae send me the following: 
• 00 

N
N
o. 3135LBY JIW

ow t,�-Rh un c" L1 a1t.he,'F' 25o 
• o. • or"" op a a og, ree 
• 0 Easy Payment Purchase Plan 

Class of Work . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
• Name . . . • • • • • • . • • • • • • • . • • . . . . . . . . . . . . . . . . . . . . . . . . . .  

• �\.ddrcss • • • • • • • • • • • • • • • • • . • . • . . . . . . . . . . . . . . . . • . • • . . • 

i . . �Jv. ... � •••••••••• ;. ·�· ... ;. j, ;. :. ;.  i; ;, ;, ;,  ���tf'� ........... ,; • ,; 

for milling, grinding, draw.in Collet chuck work, and many 
other lathe operations. In 3', 3 311', 4', and 4W bed lengths, 

Write for information on this lathe and larger sizes in motor 
drive and counterebaft drive. Get the bulletins we offer­
with instruction about Manufacttll'ing work, Automotive 
jobe, Home shop projects, et� Uee coupon below. 

5 OTHER SIZES: 9", 11", 13", 15" and 16" SWING 
IN ALL BED LENGTHS-PRICED $1 02 to $1500. 
Lathe shown below Is No. 117-C, 16" x 6' Quick Change 
Gear Underneath Belt Motor DriveiLLathe with $969 
1 H.P. motor. Complete as shown, Wt. 2300 lbs. 

(897 down, $43.5a monthly for 22 months.) 
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Guardians Of The Sea 
[ Continued from page 149] 

o'clock in the morning finds just as much ac­
tivity in some parts of the vessel as at three 
o'clock in the afternoon. 

While we were in Chesapeake Bay we received 
an SOS from the Sangate Castle, 785 miles east of 
Chesapeake Lightship. Although we did not start 
for her because other ships close by were on their 
way, we were astounded at the speed with which 
a distress call is handled. 

When an SOS is sent out, probably in no other 
place does it receive such prompt attention as 
from the Coast Guard. The radio operator on 
watch presses a button which sounds an alarm in 
the radio men's quarters. One operator rushes 
to the radio shack and assists the operator on 
watch. Another operator goes to the bridge and 
operates the direction finder. Within less time than 
it takes to describe it, he has turned on the re­
ceiver, tuned in the station sending out the SOS, 
and has obtained a bearing on the helpless vessel. 
In the meantime a messenger has notified the 
officer of the deck that a distress call has been re­
ceived. Within a minute, the Coast Guard is ready 
to proceed to the rescue. 

That no SOS will go unheeded, a twenty-four 
hour watch is maintained on the international 
distress, 500 kilocycles, and the Coast Guard call­
ing frequency on short waves. One operator 
listens in at all times on both frequencies. This 
is accomplished by the "split phone" method. 
Wearing a standard headset consisting of two 
phones, the operator has one connected to a re­
ceiver tuned to the international -distress fre­
quency, and the other to a set tuned to the Coast 
Guard calling frequency. 

To facilitate getting under way immediately 
after an SOS is received, steam at operating pres­
sure is maintained at all times. Turbines are turn­
ing over and all that is required for full speed 
ahead is the placing of the throttle at the correct 
position. 

Because most SOS calls are received in stormy 
weather, Coast Guard vessels must be capable of 
operating in the heaviest seas. A hurricane may 
have disabled a large freighter and she is in 
danger of going down unless help arrives soon. 
If the message is received by the Coast Guard, 
the captain of the disabled vessel may be sure 
that assistance is on the way. 

Last fall, during a trip down the coast in a hur­
ricane, the Champlain leaned fifty-four degrees to 
starboard. The reader who finds this surprising 
will be even more surprised to know that she 
could have leaned considerably more. Even if 
she had leaned until the top of her 135-foot mast 
was in the water, she would have come back just 
as surely as she did from fifty-four degrees. Be­
cause Coast Guard vessels can take it and Coast 
Guardsmen can take those vessels where they are 
needed, the sea is not quite as dangerous as it 
would be without them. 

IIH!II1UAPRAOICAI. ali.• IIDERSJAIDIIGOF 
ELECTRICITY 

e AUDELS HANDY BOOK OF ELECTRICITY $Jt HANDY '+ SIZE 
For Engineers, Electricians, Students and all inter­
ested in Electricity. A quick, simphfied, ready 

reference, giving complete instructioiJ 
and practical information. Easy 
to understand. A reliable au• 
thority and a handy helper 
that answers your questions. 

• I N S I D E  TRADE 
INFORMATION ON 

The Rules and Laws ofElectric­
ity••MaintenanceofMachinery­
A.C. and D. C. Motors-•Arma• 
ture Winding and Repair--WiP 
ing Diagrams� House Lighting� 
Power Wiring··Cable Splicing• 
Meters�� Batteries .... Transformera 
" Eleva tors •" Electric Cranes. • 
Railways--Bells--Sign Flashers­
Telephone,.Ignition,Radio Prin .. 
ciples-Refrigcration,Air Con" 
ditioning,QilBurners .. ·Air Com.• 
pressors .... W elding, and many 

Modern Applications explained so 
you can understand. 

To get this assistance for yourself, simply 
fill in and mail the FREE COUPON below, 

For Boys from 7 to 70 
A whole shop full of tools in 
one-for work on all metals, 
alloys, bone, resins, plastics, 
glass, stone, wood, etc. G ses 
200 different accessories 
grind, drill, cut, carve, 
saw, engraYe, sharpen, clean, 
polish, etc. Saves hours of 
tedious hand work. Plugs in any socket 
or DC, 1 1 0  ,-olts. 

STANDARiil MODEL 
A sturdy little helpmate. Weighs 1 pound. 
1 3 ,000 r.p.m. $10.75 postpaid, 3 Accessories Free. 

DE LUXE MODEL 
Fastest, most powerful tool of its type and 
weight. 12 ounres. 2:1.000 r.p.m. 
postpaid, G Accessories Free. 

GET A DEMONSTRATION 
at your Hardware, De"partment ar Tool 
Dealer or order either :Hodel on 10-
Days, :Money-Back Trial. Catalog Free. 

CRAFTSMAN'S PROJECT BOOK 
Easy working plans for making many in­
teresting and unusual projects, 25c stamps 
or coin. 
Chicago Wheel & Mfg. Co., 1101 W. Moni1HI St., Dept. H, Chlcato, Ill. 

0 $i<l-:-75 Mod.i- - 0 P,.;;j;.;t B;,.;k--0 Send C. 0.-Do 0 Sei'l."l Catalog D De Luxe Model 
MJ•H-1 

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

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

When Answering A dvertisements Please lv!ention January Il1odern ltfcchani� 1 53 



Keeping the electric' cord taut at all times, a new spring 
reel prevents the cord from tangling, twisting or soiling the 
clothes by coming in contact with the material being ironed. 

A pneumatic tire spreader automatically opens 
tire for inspection, and weighs but four pounds. 
Can be used wherever air pressure is available. 

Beaver boards made in curves and colors. This 
material gives new opportunities to build more 
attractive rooms. 

A water circulator which speeds up circulation 
m hot water heating systems in winter. 

A high tensile strength solder and all-metal 
flux for low temperature soldering of such metals 
as aluminum, · cast iron, die-cast metal, stainless 

steel, m o n e l  and 

This space·saving coat hanger is 
so constl'ucted that two garments 
may be hung from it at same time. 
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other metals. 

A caulking com­
pound which can 
be a p p l i e d  with 
either a tool or 
gun. For narrow 
openings a r o u n d  
doors o r  windows, 
the gun m et h o d  
m a y  b e  u s e d. 
When larger quan­
tities are required, 
a p u t t y  k n i f e  
should be used. 

An a l u m i n u m  

paint designed for 
metal:lic s u r f a c e s  
s u b j e c t  to high 
temperatures. It 
will s t a n d  l,OQO 
d e g r e e s  F., and 
best r e s u l t s  are 
obtained when the 
temperatures do 
not drop below 450 
degrees F. 

A hydromatic 

This sturdy book-style case will 
carry a camera and any small sup· 
plies. Accessories cannot fall out. 

gun which opens clogged pipes, toilets, sinks 
floor or roof drains, drinking fountains, gas lines, 
oil lines, water pipes and supply pipes. Portable 
and hand operatiid, it can be used by anyone. 

This light-weight drill combines 
ample power with ability to work 
al'ound comers. Fits hand snugly. 

A p o s t  v i s e  
w h i c h  c a n  b e  
locked tightly to 
any column, post 
or pillar having a 
diameter U)!) to ten 
inches. 

An e l e c t r o d e  
h o I d e r for arc 
weldi!l€ combines 
light weight with 
m a x i m u m  c o n ­
ductivity. Has a 
c u r r e n t  carrying 
capacity of 200 am­
peres and handles 

rods of T6 to -h inch in diameter. The insulation 
of the handle is thoroughly ventilated. 

A fuse plug designed te protect electrical 
tools, refrigerators, 
vacuum cleaners, 
washing machines 
and other electrical 
e q u i p m e n t  from 
damage caused by 
o v e r l o a d s, l o w  
voltage, short cir­
cuits or locking. It 
gives double ser­
vice as an attach­
ment plug and as a 
circuit interrupter. 

An all- purpose 
chain wrench with 
a capacity of from 
llfz to 4% inches. 

A four-direction receiving antenna 
includes a switching arrangement 
for selecting any of the antennas. 



Try This New Remington 
Noiseless For Ten Full Days 
See how useful it is for all your family. 
Use it-test it. Then-and tbcn only-de· 
cide if you want to keep it. If you don't, 
return at Ottr expcme and the entire trial 
doesn't cost you a penny. Imagine! 10 days 
trial absolutely free! 

It pays to own a typewriter! Educators 
report 14% higher school marks for stu• 
dents who typewrite! Every parent should 
learn how a Remington can help children 
to get better school ratings. And, besides, 
how it will help the parents themselves in 
everyday activities • • •  for business reports, 
memos, personal letters, applications, con· 
test entries, etc. 

Anyone Can Learn To Typewrite 
By Using This Simple Method 

Don't worry if you lack typing 
experience. Anyone can learn 
to typewrite with this simple 
Home I n struct i o n  Course. 
Follow the "touch method" used by 
experts. Even if after the trial you 
decide 1tot to keep your Remington, 
this complete course remains your 
property absolutely free! But we're 
confident you won't easily part with 
this sturdy portable. I twill be so handy 
for mother's letters and dad's busi­
ness reports - for legal documents, 
stories, plays - for opening up 

chances t o  make extra money! 
Take it with you everywhere in 

the Cmhi01zed Carrying Case that's so 
roomy it  can actually be used as an 

Overnight bag! Don't fail to investigate 
this offer now-MAIL COUPON TODAY! 

By dealing with Remington Rand (world's 
largest manufacturers of portables) you're sure to 
get a bra11d 1tew model with all the latest features 
of expensive office machines. Standard keyboard, 
full size carriage width, automatic ribbon reverse, 
composition keys, handset tabulator. But the 
biggest is "WHISPER-TYPING"-the new 1toise· 
Jess way to type a1Zywhere, a11ytime without mak· 
ing a sound. 

------�······It;..._ 
.. 

- - - - - - - - - - - - - - .. _ 
I REMINGTON RAND Inc., Dept. 141-1 I 

SPE�I�'i.E&lF��·�OW! I BUFFALO, N. Y. 
I 

Here is your opporrunity to get a braml 11ew 1 Tell me how I can get a Remington Noiseless Port• 
Remington Notseless Portable for o11ly lOc a able for 10 Days Trial • • •  free! Also send facts about 1·-
day. You can have a typewriter all your own 1 Free Typing Course and lOc·a·Day Plan. Tbis is not I -Special Carrying Case ; • •  Complete Typing an order. 
Course plus 10 Days Free Trial right at home! 
:��ei0:nd

m���ci�r t��:V�rewf:!le
eft�z;,e rf.�ili I NAME..................................................................................................... I 

the coupon ior complete facts! I 1 REMING!��:���. ��� .. : .. pl 141·1 •.• ADDRESS .................. ............................................................................ 
I 

"l''liiilfll'I·········IJ"� .. :v: 
.. 
� .. ;;;·�·�"�"�"� ·�

T
�E� .. �···:• • 
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Joan Crawford 
takes time out from 
her p a rt in  M-G-M's 
"Mannequin" to play 
the pa rt of Mrs. Santa 
Claus •• Joan Crawford 
h a s  smoke:d Luckies 
for eight years, has 
been kind enough to 
tell us: "They. olways 
stay on good terms 
with my throat." 

When you offer friends the welcome 
gift of cigarettes, remember two facts: 
1. Among independent tobacco men, 
Luckies have twice as many exclusive 
smokers as all other brands combined. 
2. Luckies not only offer you the finest 
tobacco but also the throat protection 
of the process "It's Toasted " .  

With men who know tobacco best ... 

1 . 


