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A Money-Making Opportunity
for Men of Character
EXCLUSIVE FRANCHISE FOR

An  In v e n t i o n  E x p e c t e d  t o  R e p l a c e  
A  M u l t i-M il l io n -D o l l a r  In d u s t r y

Costly Work Formerly 
“Sent Out” by Business Men. 
Now Done by Themselves 

at a Fraction of the Expense
This is a call for men everywhere to handle 
exclusive agency for one of the most 
unique business inventions of the day.

Forty years ago the horse and buggy business was supreme—today 
almost extinct. Twenty years ago the phonograph industry ran into 
many millions—today practically a relic. Only a comparatively few 
foresighted men saw the fortunes ahead in the automobile and the 
radio. Yet irresistible waves of public buying swept these men to 
fortune, and sent the buggy and trie phonograph into the discard. So 
are great successes made by men able to detect the shift in public favor 
from one industry to another.
Now another change is taking place. An old established industry— an integral 
and important part o f the nation's structure— in which millions o f  dollars change hands 
every year— is in thousands of cases being replaced by a truly astonishing, simple inven­
tion which does the work better— more reliably— A N D  A T  A  COST O FTEN AS LO W  
AS 1% O F  W H A T  IS O R D IN A R IL Y  PA ID ! It has not required very long for men 
who have taken over the rights to  this valuable invention to do a remarkable business, 
and show earnings which in these times arc almost unheard o f for the average man.

EARNINGS
One man in California earned over $1,600 per month for three 
months—close to $5,000 in 90 days' time. Another writes 
from Delaware—“ Since I  have been operating (just a little 
less than a month of actual selling) and not the full day at 
that, because I have been getting organized and had to spend 
at least half the day in the office; counting what I  have sold 
outright and on trial, I  have made just a little in excess of one 
thousand dollars profit for one month.”  A man working small 
city in N. Y . State made $10,805 in 9 months. Texas man 
nets oyer $300 in less than a week's time. Space does not per­
mit mentioning here more than these few random cases. How­
ever, they arc sufficient to indicate that the worthwhile future 
in this business is coupled with immediate earnings for the 
right kind of man. One man with us Las already made over 
a thousand sales on which his earnings ran from $5 to $60 
er sale and more. A great deal of this business was repeat 
usiness. Yet he had never done anything like this before 

coming with us. That is the kind of opportunity this business 
offers. The fact that this business has attracted to it such 
business men as former bankers, executives of businesses— 
men who demand only the highest type of opportunity and 
income—gives a fairly good picture of the kind of business this 
is. Our door is open, however, to the young man looking for 
the right field inwhichto make his start and aevelophis future.

Not a “ Gadget” —
Not a “  Knick-Knack’*—>

but a valuable, proved device which 
has been sold successfully by busi­
ness novices as well as seasoned 
veterans.

M ake no mistake— this is no novelty—no flimsy creation 
which the inventor hopes to  pat on the market. You 

robably have seen noching like it  yet— perhaps never 
reamed o f the existence o f  such a device— yet it  has already 

been used by corporations o f outstanding prominence—by 
dealers o f great corporations—by their branches— by doc­
tors, newspapers, publishers— schools— hospitals, etc., etc., 
and by thousands o f small business men. You don't have to 
convince a man that he should use an electric bulb to light 
his office instead o f a gas lamp. N or do you have to sell 
the same business man the idea that some day he may need 
something like this invention. The need is already there—  
the money is usually being spent right at that very 
moment —  and the desirability o f saving the greatest 
part. of. this- expense is obvious immediately.

Some o f the Savings 
You Can Show

Y o u  walk into an office and put down before your prospect 
a  letter from a sales organization showing that they did 
work in their own office for $11 which formerly could have 
cost them over $200. A  building supply corporation pays 
our man $70, whereas the b ill could have been for $1,600! 
An automobile dealer pays our representative $15, whereas 
the expense could have been over $1,000. _A department 
store has expense o f $88.60, possible cost i f  done outside 
the business being well over $2,000. And so on. W c could, 
not possibly list all cases here. These arc just a few o f 
the many actual cases which wc place in your hands to  
work with. Practically every "line o f business and_ every 
section o f the country is represented by these field reports 
which hammer across dazzling, convincing money-saving 
opportunities which hardly any basiacr-. man can fail to 
understand.

Profits Typical of 
the Young, Growing Industry

G oing into this business is not like selling something 
offered in every grocery, drug or department store. For 
instance, when you take a $7-50 order, $5.83 can be your 
share. On $1,500 worth c f  business, your share can be 
$1,167.00. The very least you get as your part o f every 
dollar's worth o f business you do is 67 cents— on ten 
dollars’ worth $6.70, on a hundred dollars’  worth $67.00, 
— in other words tw o  thirds o f  every order you get is 
yours. N o t only on the first order— but on repeat orders 
— and you have the opportunity o f earning an even larger 
percentage.

This Business Has 
Nothing to Do With 

House to House Canvassing
Nor do you have to  know anything about high-pressure 
selling. ‘ 'Selling" is unnecessary in the ordinary sense o f 
the word. Instead o f hammering away at the customer 
and trying to  “ force”  a sale, you make a dignified, 
business-like call, leave the installation— whatever size 
the customer says he w ill accept— at our risk, let the 
customer sell himself after the device is in and working. 
This docs away with the need for pressure on the cus­
tomer— it eliminates the handicap o f trying to  get the 
money before the customer has rea'ly convinced himself 
100%. You  simply tell what you offer, showing proof of 
success in that customer's particular line o f business. 
Then leave the invention w ith ou t a dollar down. It 
starts working at once. In  a few  short days, the installa­
tion should actually produce enough cash money to  pay 
for the deal, w ith  profits above the investment coming in 
at the same time. You then call back, collect your money. 
Nothing is so convincing as our offer to  let results speak 
for themselves without risk to  the customer! W hile others 
fail to  get even a hearing, our men are making sales 
running into the hundreds. They have received the atten­
tion o f  the largest firms in the country, and sold to  the 
smallest businesses by the thousands.

N o  M o n e y  N e e d  B e  R isk e d

in trying this business out. You can measure the possi­
bilities and not be out a dollar. I f  you are looking for a 
business that is not overcrowded—a business that is just 
coming into its own— on the upgrade, instead o f  the 
downgrade— a business that offers the buyer relief from 
a burdensome, but unavoidable expense— a business that 
has a prospect practically in every office, store, or factory 
into which you can set foot— regardless o f size— that is a 
necessity but docs not have any price cutting to contend 
w ith  as other necessities do— that because you control 
the sales in exclusive territory is your own business—  
that pays more on some individual sales than many men make 
in a week and sometimes in a month's time—if such a business 
looks as if  it  is worth investigating, get in touch with us 
at once for the rights in your territory— don't delay—  
because the chances are that i f  you do wait, someone else 
w ill have written to  us in the meantime— and i f  it turns 
out that you were the better man— we'd both be sorry. 
So for convenience, use tlx  coupon below— but send it right 
away— or wire i f  you wish. But do it  now. Address

F. E. ARM STRONG, President 
Dept, M obile, Ala.

----------------------------------------- 1
DIIC U FOR EXCLUSIVE 

I l\Uon TERRITORY PROPOSITION!
| F. E, ARMSTRONG. Pres., Dept.4lyi9-b. Mobile. Ala. I  

Without obligation to me, sena me full infor- _
| tuition on your proposition. ■

Street or Route.............. .......... ......... ...............................

I Bex No... ....... ...................................  |

1 2 . ... : ......-...... .... .......... -............i
u  " L " Z .  _ T _  — —  ____________i



"•••and I had no m o n ey "
46A  MAX can knock along on what he’s making 
until something happens! Then when the emer­
gency comes and the money he hasn’t  g o t  could 
do so much, the cold realities of life  haunt him.

“ I  know what I  am talking about! I ’l l  never 
forget the time when my child ’ s l i fe  was at stake. 
Not an extra dollar to my name. I f  it hadn’ t been 
fo r  friends. . . .

’ ’But n ote  I  am able to meet the emergencies o f 
life  without depending on my friends. I  studied 
an International Correspondence Schools Course 
and got the tra in in g  I  needed to earn more money.

It was the wisest thing I  ever did. I  realize it 
every time I  get another prom otion !”

1 4 i

Is money one o f your problems? Does every un­
usual situation in your fam ily life  frighten you 
because of the lack of it? Remember this: I t ’s
the tra in ed  man today w ho makes m oney  and 
r ' . e i  rr .o iey . And thousands of men have acquired 
this training by spare-time study of I. C. S. Courses. 
So can you! Don’t delay— tom orrow  never comes! 
Mark and mail the coupon— tod ay !

I N T E R N A T I O N A  L  C O R  R E S P O N  D E N C E S C H 0  0  L S

B O X  2316-P , S C R A N T O N ,  P E N N A .
1 7^ Without cost or obligation, please send me a copy o f your booklet, “ Who Wins and ★

W hy." and fu 11 particulars about the subject befo re  which I have .marked X :
T E C H N IC A L A N D  IN D U S T R IA L  C O U R S E S

|“ A □ S h ee t M e ta l W o rk e r □ P lu m b in g  □ S team  P i t t in g □ B r id g e  E n g in ee r
I  A : J'j\.f*e:=an C  B o ile rm ak e r □ H e a tin g  □ V e n t ila t io n □ B r id g e  an d  B u ild in g  F o rem en  fl
Z 3-i: - : Z  T e le g ra p h  E ng ineer □ A ir  C o n d it io n in g □ C h e m is try
Z C r-:.: >■... .-r _  T e le  p h o n e -W o rk  □ R a d io  □ S team  E n g in eer □ P h a rm a cy
_  >::■■■. : I _  M ech a n ica l E n g in ee r in g □ S team  E le c tr ic  E n g in ee r □ C o a l M in in g I
Z  Z _  M ech a n ica l D ra ftsm a n □ M a r in e  E n g in ee r □ M in e  F o re m a n  □ F ir e  B o *see  1
IZ  M a :/ . : - . '  < i :  as _  M a c h in is t Q T o o lm a k e r  □ R . R . L o co m o t iv e s □ N a v ig a t io n
Z .. I _  P a tte rn m a k e r □ R . R .  S ec tio n  Fo rem an □ C o tto n  M a n u fa c tu r in g
G E lc _ D iese . E n g in es □ A i r  B rakes  □ R .  R . S ign a lm en □ W o o le n  M a n u fa c tu r in g
i□ W eid ia s - =  A v ia t io n  E ng ines □ H ig h w a y  E n g in ee r in g □  A g r icu ltu re
C  -T-op b  .•■■; _  A u to m o b ile  M ech an ic □  C iv i l  E n g in ee r in g □  F ru it  G ro w in g
l□  H e a t  T rea tm e n t >✓ : M eta ls _  P .e fr ig e ra ticn □  S u rv e y in g  and M a p p in g □  P o u lt r y  F a rm in g

B U S IN E S S  T R A IN IN G  C O U R S E S
□  Business M a n a ge m e n t 3  E : . - k k « r ::.g _  S erv ic e  S ta tio n  S a lesm ansh ip □  G ra d e  S ch oo l S u b jec ts
□  In d u s tr ia l M a n a gem en t _  '  —- r - , t  eric _  F ir s t  T e a r  C o lle g e  S u b jec ts □  H igh  S ch oo l S u b jec ts
□  T ra f fic  M a n a ge m e n t Z  -  ■ i "  L- Z  Business C o rre sp o n d en ce □  C o lle g e  P re p a ra to ry
0  A ccou n ta n cy z -■ _  S te n o g ra p h y  and  T y p in g □  Illu s t ra t in g
□  C o s t A ccou n tan t — Sa‘ « ■ : . !  - .-i Z  C iv i l  S e r v ic e  □  M a il C a rr ie r □  C a r to o n in g
□  C . !P. A c c ou n ta n t C  A . : v . : -  = -  / Z  R a i lw a y  M a i l  C le rk □  L e t te r in g  S h o w  C ards □  Surra |

D O M E S T IC  S C IE N C E  C O U R S E S !i
□  H o m e  D ressm ak in g D  A d v a n c e d  I  t -w • r.s □  M il l in e r y □  F o o d s  an d  C o o k e ry I
□  P ro fess ion a l D ressm a k in g  and D es ign in g □  T e a  R o o m  and  C a fe t e r ia  M a n a ge m e n t. C a te r in g

N am e ................. ................. ....... ................A we.......................Address.......................... I

C itv ........................ ...................... .............S ta te ..............................Present Pos ition .................................................
I f  you reside in  Canada, send thie coupon :\f 1nternattonal Correspondence Schools Canadian, Lim ited, "Montreal. Canada |
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Be Somebody
Get more money; prestige; a better career

You can do it. Read this

r  '
•  "YOU KNOW, MARY, ! DREAMED 

OF BETTER THINGS FOR US—  
BUT SOMEHOW I’VE FAILED TO 
GET WHAT WE HOPED FOR— "

•  " I KNOW, JIM — WE’VE WORKED 
HARD, TOO. BUT YOU DO WORK 
ANYONE COULD DO. THERE MUST 
BE SOMETHING— "

1
A N D  there is something. Here it  is: Become an 

-L a  Accountant; train at home in your spare time—  
with LaSalle! F it yourself to get bigger pay in a modern 
respected profession. Prepare yourself to get what you 
want from life— a home, money for education, a car, 
luxury for your family— everything you’ve hoped for!

Accountancy through home study opens two fields 
for you. First, it can put you in line for higher bracket 
jobs in your present company. I t  can give you the drop 
on untrained men— can lift you out o f  their class. Your 
Increased value will quickly be apparent in your work 
and noticed by your superiors. Accountancy training 
can give you ability and experience for which business is 
looking— for which it is glad to pay.

The second opportunity LaSalle Home Study Ac­
countancy offers is a profitable profession o f your own! 
R ight now the professional accountant faces a greater 
demand than ever before. I t  is not uncommon for 
trained accountants to earn S3,000, §5,000 and more.

Three Men Who Proved It Can Be Done
Read the actual experience o f three men who started 

accountancy training with us in 1956:
After a short period o f  intensive study, the first man 

started bookkeeping jobs on the side. Soon he got

enough o f them so he opened his own business. Today 
he is his own boss, a successful business man with a 
splendid income. A ll in one year!

Another member— five months after starting his 
study— was called into the office and given a more 
responsible position paying $40 a month more. His 
employer told him anyone studying a LaSalle home- 
study course was obviously more alert than most men 
and therefore capable o f  a bigger job.

To  the employer o f  the third member we sent infor­
mation about the member’s study. The letter resulted 
in his being chosen— above five other candidates— for 
a better position with shorter hours and more pay.

Just three o f thousands who tell us that LaSalle 
home study was the turning point in their lives. Their 
cases, which may seem extraordinary to you, are not 
uncommon to us. M any others have done as well. 
Perhaps you can, too. A t least, it ’s worth investigating.

Send for This Free Book
The facts about LaSalle training in Accountancy and 

the opportunities in this growing field are clearly out­
lined m a 64-page book which LaSalle w ill send you 
free. I f  you have the urge and the will to increase your 
income, clip and mail the coupon for it— NO W .

LASALLE EXTENSION, Adult Business Training, Dept. 2493-HR, Chicago, III.
I ’d like to see whether I  should take up Accountancy. Send me— without obligation or cost to me— your booklet 
Accountancy, the Profession That Pays, and full information about your Accountancy training program.

Other LaSalle Opportunities:
□  Higher Accountancy

I f  more interested in one o f the fields indicated below, check and mail now.
□Business Management □Railtvay Accounting DC. P. A. Coaching
□Modern Salesmanship QPracticai Accounting and nBusiness Correspondence
□Law—Degree of LL.B. Office Management □Business English
□Commercial Law nExpert Bookkeeping □Stenotypy

N a m e ...............

Present Position  

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

When Ans-wervng Advertisements Please Mention February Modern Mechanist 5



J. E, SMITH 
P res .,  N . R . 9.

Established 1914 
The man who 
ha3 d irec ted  the 
h o_m e s t u d y  
tra in in g o f more 
m e n  f o r  t h e  
R a d i o  Industry 
than a n y  o t h e r  
man in  A m erica .

Head Radio Ma" *

,? f t ?  EA & " ’anC 

«  -

10 io $300 a Month in Own Business
or the last 18 months I  hare been 
business for myself, making betwe-n
11 and 8800 a month. i hare 
Tt. I .  to thank for my start in this 
1. AH L IE  J. lTtOEH.VER. 22i 
Texas Ave., Goose Creek, Texas.

T H A T  M Y  T R A I N I N G

: A RADIO
A N Y  M A K E  

m m 5 0 * 7 5 A  W E E K

I Will Train You at H o m e- 
mall coupon for FREE Book
D o you want to make more money? Radio offers 
you many opportunities fo r well-paying spare 
time and full time jobs. You  don’t have to 
g ive  up your present job, leave home or spend 
a lot o f 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 tip to $5,000 a year. Spare time Radio 
set servicing pays as much as $200 to $500 a year—fu ll time 
jobs with Radio jobbers, manufacturers and dealers as much 
as $50, $50, $75 a week. Many Radio Experts operate their 
ov.-ii( fu ll time or part time Radio sales and service businesses. 
Radio manufacturers and jobbers employ testers, inspectors, 
foremen, engineers, servicemen, paying up to $6,000 a year. 
Radio operators on ships get good pay, see the world besides. 
Automobile, police, aviation, commercial Radio, and loud 
sneaker systems are newer fields offering good opportunities 
now and for the future. Television promises to open many 
good jobs soon. Men I  trained have good jobs in these 
branches of Radio. Read their letters in my 64-page book. 
M ail the coupon.

There’s a Real Future in Radio 
for Well-Trained Men

Radio already gives good jobs to more than 300,000 people. 
And in  1936, Radio enjoyed one of its most prosperous 
years. More 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 now have one or more Radio sets, 
and more than 4,000,000 autos are Radio equipped. Every  
year millions of these sets go out of date and are replaced 
with newer models. More millions need servicing, new 
tubes, repairs, etc. A  few hundred $30, $50, $75 a week 
jobs have grown to thousands in 20 years. And Radio is 
still a new industry— growing fasti

Many Make $5, $10, $15 a Week Extra 
in Spare Time While Learning

Almost every neighborhood needs a good spare time service­
man. The day you enroll I  start sending you Extra  Money 
Job Sheets. They show you how to do Radio repair jobs, how 
to cash in quickly. Throughout your training I  send you 
plans and ideas that have made good spare time money—  
from $200 to $500 a year—for hundreds of fellows. I  send 
you special Radio equipment and show you how to conduct 
experiments and build circuits which illustrate important 
Radio principles. My training gives you P R A C T IC A L  
E X P E R IE N C E  while learning.

6 Ac-'cpt -Vo Substitutes! Always Insist on the Advertised Brand!



S E T  S E R V I C I N G .  Spare time set servicing pay# 
many $5, S10. §15 a week extra while learning. Full 
time servicing pays as much as $30, $50, $75 a week.

B R O A D C A S T ­
ING STATIONS.
Employ mtnagers, 
e n g in e e r s ,  oper­
ators, installation 
a n d  maintenance 
men for fascinating 
jobs and pay tip to 
£5.000 a year*.Here Is the Instrument every Radio 

expert needs and wants— an All-W are, 
All-Purpose. Set Servicing Instrument.
It  contains everything necessary to 'if"'-"-! 
measure A . C. and D. C. voltages and 
current; test tubes, resistance; adjust '
and align any set, old or ncv. l't satisfies your 
needs for professional servicing af:er you gradu­
ate— ran help >ou make extra money seivuin; 
training. L O U D  S P E A K E R  

SYSTEMS. Building, 
installing, servicing and 
operating public ad­
dress systems is another 
growing field for men 
well trained in  Radio.

You Get a Money-Back Agreement
I  am sure I can train you successfully. I  agree in writing to refund 
every penny you pay i f  you are not satisfied with my Lessons and 
Instruction Service when you finish. I ' l l  send you a copy of this 
agreement with my Free Book.

A U T O M O B I L E  
RADIO. Another new 
Radio field—selling, in­
stalling, servicing. One 
million or more auto 
owners w ill install radio 
sets within the next 
rear.

Find Out What Radio Offers You
Act Today. Mall the coupon now for “ Rich Rewards in Radio." It 's  
free to any fellow over lu years did. It rni:;:s our Radio's spare 
time and full time opportunities and those coiiiiti-- in Television; tells 
a tout 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 TO l*! M A IL  TH E COUPON in  an envelope, or 
paste on a postcard— NOW !

J. E. SM ITH . Pres., 
National Radio Institute 
Dsflt. SB H

W ashington, ^
J ,  E , S M IT H , President, Dept. 8BH
National Radio Institute, Washington, D . C .
Dear M r. Smith: Without obligating: me, send “ Rich Rewards .in 
Radio,”  which points out the spare time and full time opportunities 
in Radio and explains your 50*50 method of training men at home in 
spare time to become Radio Experts. (Please W rite P la in ly .)

Mail th is to get 64 page Book FREE
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How
To Determine 
The Patentability 
Of Your Invention
B e fo re  you  spend m oney in m aking a model, o r 
spend w eeks in  its design, w e  advise you first to  
have a p re lim in a ry  search made through U . S. 
Patents in the U . S. P a ten t O ffice  to  see i f  there 
are inventions like yours already on re c o rd ; and, 
i f  sc, let us g iv e  you our op in ion  as to  the patent­
ab ility  o f w hat you have.

W e  em ploy experienced  searchers to p erfo rm  
this service fo r  you. F rom  the reports o f our 
searchers w e  can qu ickly form  our opin ion as to

Whai
Help is the 
Patent Attorney?
Your Invention may provide your life’s great­
est opportunity. I f  it is to bring income to you 
it should be legally yours. Upon your patent attor­
ney’s skill rests how completely your patent covers all 
the protectable points in your invention. The inventor may 
actually lose money on his invention by overlooking a single 
claimable point that a skilled patent attorney would not miss.

w hether you r invention  is con fronted  w ith  ob­
stacles in the form  o f a lready gran ted  patents. 
F irs t  ge t our F R E E  B O O K  and read the 
chapter on "H o w  C an  I  K n o w  W h eth er M y  
Id ea  Is  Paten tab le?”

How We Serve The
I n v o n t n i 1 W e  have secured patents 
l l l i v l l l U I  fo r  inventors located in
every  state in the Un ion . O ur organ ization  is 
a large  and efficient one. O ur practice is con­
fined entire ly  to Patents, T rad e-M arks , and 
Copyrigh ts. W e  have had years o f experience 
in  Patent M atters. W h en  you place your in­
ven tion  in our hands, w e  are in position  to 
proceed  at once to  secure protection  fo r  you. 
O u r fees are reasonable, and, i f  you desire, w e  
can arran ge  conven ien t term s of payment.

What The Inventor
Must Knowv..
the inven tor must fo llo w  certain defin ite steps 
that precedent has established as the quickest 
w a y  to reach his goal. Our F R E E  B O O K , “ Patent 
Guide fo r  the In ven to r,”  g ives  a concrete logical, 
and thorough resume fo r  the inven tor to follow . 
I t  takes him, through 48 pages, from  the crude 
first m odel to  the finished com m ercia l product. I t  
shows the in ven tor how  to  avoid  m istakes, how 
to  shorten the road in g e tt in g  his invention  ready 
fo r  m a rk e t; it also points out how. to  save m oney 
and avoid the errors o f  inexperience in app lying 
fo r  patent. G ettin g  our F R E E  B O O K  should be 
the first step in d efin ite ly  declaring you rse lf an 
inventor.
After you get this illustrated, clearly worded guide ot care­
fully compiled patent knowledge you will know how to pro­
ceed without expensive mistakes and discouraging setbacks 
from “ wrong-track”  methods.

r  1 'ARTIM fC a  n rn
\v - ■.' ■ •" ■ ■ ■■ > • ■ ■ ■ . ... 

;P |C M C  H Y M A N  R P R M A Nv LHnC.l iv C w D1 n  1C n  ot n T lYlMIV D Ln iY lM ri
3179 ADAMS BUILDING, WASHINGTON, D. C . 

Registered Patent Attorneys before U. S. Patent Office
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there is likely a w a it­
's. ing market.

K een  com petition  in every  form  o f  in­
dustry has put m anufacturers feverish ly  
at w o rk  try in g  to speed up output, reduce 
overhead, save on materials, outsell trade 
opponents. T h e  inven tor is the key-m an 
in m aking advancem ent possible to  any 
business. Upon the in ven tor rests the 
success o f m any enterprises.
This does not mean that you must have 

som ething g igan tic  to w in com m ercial 
success. A  n ew  w ay  to  open a door 

o r  button up a shirt m ay be the
v e ry  th ing hundreds o f  manufacturers are 

look in g  for. I f  you have som ething novel 
— if it is practical to manufacture—  

matter whether it be an improved 
rattle for a child or a whistle for 

mechanical automobile.

FREE RECORD 
OF INVENTION
r n R M  This FREE 
r V l i l v l  Record of In ­

vention Form 
enables you to make In con­
venient form a sketch of your 
invention and have it  w it­
nessed in a manner of value 
to you should the occasion 
for evidence arise. M A IL  
THE COUPON TODAY 
and obtain our FREE 
BOOK and Record of 
Invention Form.

pat-
hrst.

de-

The
Importance 
Of Immediate 
Action
In making application for 
ent it is important to be 
Even if your application is 
layed by a few days you may 
be placed at a d isadvantage. 
The short time that elapsed be­
tween Elisha Gray’s application 
for his telephone patent and 
the application  of Alexander 
G raham  B e ll  probab ly  cost 
Gray the righ ts to the tele­
phone.

T F «c  ncc  CLARENCE A. O'BRIEN
I t A K U r r  & HYMAN BERMAN

iu n  J r  3179 Adams BuildingHRU 0  Washington, D. C.
MAIL W  Registered Patent Attorneys
m m  w Before U . S. Patent Office

N Q W 1  Please send me at once your B ig  Free 48-Page
i i w  *v • Book, "Patent Guide for the Inventor" and your

Specially Prepared "Record of Invention" form. 
^  This request does not obligate me.

NAM E ..............................................................................

j j t  ADDRESS .......................................................................................

/ . ..................................................................................
^  (Please write or print plainly)
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For Beginners
Written, so you can 
understand every word, 
by 22 well known engi­
neers and architects. 
DcLuxe flexible binding, 
nearly 2,000 pages, 
ISM  blueprints, charts 
and diagrams; prepares 
you for a good drafting 
job in mechanical or 
architectural lines. Sent 
for 10 days' free exami­
nation if you mail cou­
pon immediately.

These Instruments Included

BOOKS SENT FREE!
„ O N  A P P R O V A L
5 V O L U M E S  B R A N D  N E W  E D IT IO N
Only 15 minutes a day with these W O N ­
D ER  BOOKS can prepare you for a good 
drafting job in less than a year. Mechani­
cal and architectural drafting from simple 
straight lines to important complex plans. 
A step at a tim e! Built especially for be­
ginners. for men with only grammar school­
ing. Drafting room practice, PLU S  E N ­
G INEERING . made easy and clear. In­
cludes complete course fn blue-print 
reading.Big Field Big Demand Big Pay
Competent draftsmen are urgently needed 
right now In all huilding and manufacturing 
lines at S30.00 to S75.00 a week. That’s 
just the beginning—FOR DRAFTSMEN HAVE 
THE BEST CHANCES FOR ADVANCEMENT. 
Pleasant, fascinating work, easy to learn and 
do. Learn quickly with these books—send 
coupon for a set and see for yourself. 

a v consulting n.ernberehip in theIt  A year's cons 
II American Tea 
1 to all readers o. 

dr lifting. Man
Technical Society now given

1than the cost o f the hooks.
Complete set of drawing instruments _ 
you send for these drafting books NOW, 
These instruments are made of the finest 
of German silver, arc absolutely accurate 
and are packed in velvet lined leatherette 
pocket case, Real $10 value, but included 
with these books.

A M E R IC A N  T E C H N I C A L  S O C I E T Y  
___D e p t. P-2320 . P re x e l a t  5 8th  S t . .  C h icag o , I I I .

American Technical Society, Dept. D2320,
Prexel at 58th St., Chicago, 111.
Send for 10 days’ trial New 5 volume set of drafting. I  w ill pay 
the few  cents delivery charges. I f  X wish, I may return books in 1 0 
days and owe you nothing, but if  I  decide to keep them, I w ill send 
$2.00 after 10 days, then only S3.00 a month until $24.80, the adver­
tising price, is paid. Send latest edition and include drawing instru­
ments and Membership Certificate.

HOW-TO-BUILD FEATURES
N o v e l C igarette Au tom at - - - - - -  71

Steps In  M aking A n  In la id  Footstool -  -  -  72

Y o u  Can Learn  Glass B low in g - - - - -  76
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H am m ered Copper W are F o r H om e Crafts­
men - - - - - - - - - - -  -  92
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FOR THE WORKSHOP FAN
These W in ter Pro jects A r e  Easy T o  M ake -  74 

B u ild  This M odern  Radiator G rille  -  -  -  -  75 

P ip e  Fittings M ake B low  Torch  Stove F o r 
Hom e Use 79

R oofing Holds P ip e  In  P lace - - - - -  79

Paper Clips A id  Soldering - - - - - -  79

B lade H o lder G ives Even Cut - - - - -  79

Practical H om e Suggestions - - - - - -  80

A  P o r t-H o le  D oor K n ocker - - - - - -  85
Name
Address _________________________________________________________________
Attach letter statins a:;e, occupation, employer’s name and address and 
that of al least one business man as a reference.

Which ~  ^
of These

I  MEN-WOMEN
“  S T A R T  51.260 to 

$2,100 a Y E A R
Liquor-Gaufler 
Stenographer 

Meat Inspector 
Custom House 

Office C le rk— Typist 
Accountant 
F ile Clerk 

Income Tax  Aud ito r

lilofl M s ;
Do YOU Want?
No special education or experience 
usually required. Steady work. Short 
hours. Vacations. PENSIONS: Age
18 to 50. Extra Social Security Jobs ex-
gectcd soon. Semi coupon for FRED 

ook. Tested Method w ill help you pass 
Civil Service Examination for earliest 
possible appointment. FHEE100K
Arthur R. Patterson,
(F o rm e r  G o v t . E xa m in er ) fl
^•"cipat, PATTERSON SCHOOL. t
432 Mercantile Building. Rochester, N. Y. .
_ TREE E ck , "Hew  to Secure a I
Got eminent i*cs Mien.”  I
Xante - ___________

Address __________

8  Commercial St. Rochester, N. Y.

A heavy duty, smooth rur.r.-r.jr wood 
lathe at a remarkable p: ;>•£-. :i2"
long-, 7 " high. Turns piece-* 4 :^ ”  in 
diameter by 24". Fully adjustable. 
2-speed. Weighs 10 lbs. Long and 
short tool rests. OILLESS bushings. 
Satisfaction guaranteed or money 
back.
Free Catalog describing cash prize 
contest ana illustrating complete 
power tool line: Shaper or Circular 
Saw with oilless bushings, $3 each; 
Drill Press. S2.50; Jig Saw, S I .50: 
01 o " Lathe. $2; Sander. S I, etc. 
Order today or send card for catalog.
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B a ll P revents H am m er Slips - - - - -  95

E lectrical K inks For Snop A n d  Hom e -  -  -  98

NEW MECHANICAL INVENTIONS
F oo t-P ow ered  V eh ic le  T rave ls  On W ater Or 

Land - - -  - -  - -  - -  - -  -  37 

W in d  Charger's Vanes F o ld  - - - - - -  37

D evice  Exposes Drunkards - - - - - -  46

Street A la rm  Box Calls E ither P o lice  O r F ire ­
men - - - - - - - - - - -  -  49

Camera On Police  R evo lve r  Snaps Evidence 49 
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B l a d e ...................................- _ _ - - 5 3

Foot Pedal Controls M ainsheet O f Ice Yach t 54 

M achine A n a lyzes  C oloring - - - - - -  55

E ye Exerciser Apparatus Resem bles Circus 
W heel - - -  - -  - -  - -  - -  - 6 1

“ P laneom eter”  Detects Pavem en t Deviations 62 

F ire  B ox  Traps Pranksters - - - - - -  65
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MORK HOW KK - MORE SPEED
f a s t e r  P ic k -u p  - - m e w  l if e

o »-JTOM

E S T A B L IS H IN G  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 less 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 him such fine gas savings is now available for all 
car owners. It is positively automatic—simple to install—inexpen­
sive—and pays for itself many times over in gas savings

Guaranteed Gas Savings
V A C U -M A T IC  must prove itself on every car. It fa 
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 increase of 7 miles, for a saving of $15.00 a month, or 
$180.00 a year.” Wm. Lyons— “Averaged 25 miles on a 
gal. with a Model A  Ford at 40 miles per hour.”

(m tm ix& o E  • - N o th in g  L i k e  I t !
Vacu-matic is entirely different!  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. I t  is entirely A U T O M A T IC  and allows the 
motor to “ breathe”  at the correct time, opening and closing 

automatically as required. No idl­
ing troubles— no carburetor adjust­
ments necessary. It  is so simple it 
will amaze you— so practical it will 
save you many dollars on gas costs.

Fits A l l  Cars
VACU-M ATIC is constructed of six 
parts, assembled and fused into one unit, 
correctly adjusted and sealed ai the 
factory. Nothing to regulate. Easily 
attached in ten minutes.

The VACU-MATIC Co. Wauwatosa, Wis.

Agents and
S a le sm en

VACU-M ATIC offers 
a splendid opportunity 
for unusual sales anti 
profits. Valuable terri­
tories now being as­
signed. Check and mail 
coupon.

Free Details
You owe it to yourself to know all about this remarkable 
discovery. Mail the coupon below. Start saving gas with 
V A C U -M A T IC  and enjoy a new driving thrill! There’s 
no obligation— so get the facts now! W rite today!

■- -  -  -.FREE OFFER COUPON -  -  —
T H E  VACU-M ATIC COMPANY |

I  7G17-337 W . State St., Wauwatosa, Wis.
|  Gentlemen: Please send me full particulars concerning the I  
*  Vacu-matic and details of your Free Offer. This of course |  
|  does not obligate me in any way.
|  Name.........................................................................................................  *
|  Address .............................................................................................. ..

City ...................................................... .. State...............
□  Check here  I f  in terested  in  eellin ff p ropos ition .
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What
Will Be Next?

T j 'Y E R  since George Washington 
signed the first patent, America 

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

Since the “ Horseless 
Buggy” Days, We Have 

Helped Inventors
P E R H A P S  you have already 

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

How W e Can 
Help You

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

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

Simple Inventions May 
Have Excellent Com­
mercial Possibilities

T j 'R E Q U E X T IA ” inventors confuse 
P  the size or the complication of a 
device with the question of commer­
cial value and patentability. These 
two factors, of course, have no re­
lation to each other. Mcst of our 
present-day complicated m ach in e s 
represent a process of evolution, a 
series of inventions. On the other 
hand, every so often some inventor 
comes along with a very simple 
‘ ‘gadget”’ which possesses the ele­
ments of broad utility and is patent- 
able. Seme of the most profitable in­
ventions have been of this latter 
class. Shown above are a few such 
examples. Whether a device is simple 
or complex, if it represents a forward 
step to save manufacturing costs, to 
save labor, or to add enjoyment to 
human life, it may prove patentable 
and profitable. This subject is more 
fu lly  discussed in the booklet en­
titled “ Patent Protection”  shewn on 
the opposite page.

TV  A V ID  S A R N O FF , once a poor lad 
and now the famous President of 

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

within certain wave bands, human 
intelligence w ill be aide to dis­

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

and make princes of 
paupers.”
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Mail Coupon Today
Delays are dangerous. I f  you have a good 

invention you should get protection tor it just as- 
soon as possible. Don’t 
turn this page until you 
have clipped and mailed 
this coupon— you will hear 
from us by return mail.

C u b it s  ^
O^picEi

nical Principles *
ihown I  -  * & & 3 & S * * * * -

Patent Protection”  (sent free ■  ^cnd me Rendon/' ^ ot ...................
iy  does it tell you'what to do (  Vtow 10 above.) .....................................
v  to do it—it also shows you offlces ___ ____
:al movements that you may V  ....... ......................  .........
r own inventions. Inventors V   ̂ Stat®.........
I  these useful. ^  street and E°* ‘ .................................

Learn tew ©ur patent 
Saws protect you

The U . S .
has liberal pat­
ent laws, and 
much of our 
national wealth 
is based on pat­
ents. In  fact, 
a Japanese com­
mission decided 
that A m e r ic a n  
p ro g re ss  w as 
mainly due to our 
patent laws. These 
laws are m 
protect you. 
out about them now 
This is for 

own good.

These FREE  
books  te l l  you

Get the answers to your questions: 
How can I  protect my invention? 
When can I  show my invention to 
manufacturers? When can I  offer 
it  for sale? How should I  go about 
selling it ? Can I  get protection with­
out a patent? What are my em­
ployer’s rights? These and other im­
portant questions are fu lly  answered,
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AIR CONDITIONING 
ELECTR IC  REFRIGERATION

We supply trained men for America's two fastest 
growing industries. I f  you can meet our re­
quirements, we w ill train you in spare time at 
home for a good pay position as an Installation 
and Service Expert in the Electric Refrigeration 
and Air Conditioning fields. In addition we w ill 
give you ACTUAL. Shop Practice when you grad­
uate, and help you to qualify for profitable em­
ployment with an exceptionally bright future.

Can You Qualify?
To be acceptable for enrollment you should be 
mechanically inclined, between ages of IS  and 
40, have fair education and be able to furnish 
character references.

GET FREE BOOK
Get amazing facts about actual opportunities for 
amhitious men in A ir Conditioning' and Electric 
Refrigeration. Our new Free Booh describes these money-malting op­
portunities and tells about our low-cost, easy-pay plan of training. 
Send coupon below, or write for your copy today, stating age and 
which industry Interests you most. No obligation.

UTILITIES ENGINEERING INSTITUTE Estf 9'is7hed
400-410 N. Wells St., Dept. 228 Chicago, III.

SEN D  T H IS  COUPON FOR F R E E  BOOK

Q  AIR CONDITIONING Q  ELECTRIC REFRIGERATION
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N a il Holds Fractured Bones - - - - -  69
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O Puts ThisA l l - P u r p o s e  
^ E L E C T R I C  A R C  W E L D E R  

IN  Y O U R  S H O P

I S L P A Y  T R I A L
u U AR ANTEed

STOP THROW ING 
AW AY PR O FITS ! DO YOUR 
OWN W E LD IN G ! That’ s the modern way 
to increase income and customer satisfaction. And, 
it takes only 22c a day to do it. Yes, you get the sensational, 
ALL-PU RPO SE  Commonwealth Arc Welder, Model 120-FS for only 
$5.75 down, with Ten whole Months to pay balance out of profits. 
Now it is E ASY  for every inventor, laboratory, home workshop 
owner, garage, repair shop, and factory to afford a complete welding 
service for manufacturing, maintenance, experimental or repair work. 
Model 120-FS makes and saves money for you 1001 ways. Repairs 
gears, brackets, shafts, pump parts, sheet metal, machine parts, cast­
ings, stampings, motor blocks, auto frames, body metal, fenders, 
bumpers, etc. Ideal for making special tools, dies, jigs, fixtures, etc.

Works On Both 
110 or 220 Volt A. C.

Every 
Welder 

Finest Quality 
DeLUXE 

ACCESSORIES
W eld in g  cables, elec­
trode holder, extension 
cord, professional Weld* 
o: s Helmet, supply of 
U'-nrtod welding rods, 
ccu">t'n rod. and Instruc- 
t in n ' fo l io  included 
without extra cost.

More Than Twenty- 
Five Thousand Sold
Commonwealth Arc Welders are in 
use in every section, of the United 
States, and in practically every for­
eign country. They have been pur­
chased for every welding purpose, 
and by every type and kind of busi­
ness, from the smallest to the larg­
est. The United States Government.
Bethlehem Steel Company, Gulf Bo- 
fining, American Elevator. Swift 
and Company, and scores of other 
nationally-known concerns are on 
our list of customers. The quality anti 
are praised in hundreds of letters from

Get Amazing Details — F R E E
Send today for amazing details about Model 120-FS—at a fraction 
of the price asked for others. Learn how, for only 22c a flay, you 
can own this highly efficient, all-purpose, PROFIT-MAKING weld­
ing machine. Send NOW fo ; full facts.

COMMONWEALTH MFG. CORP.
4208 Davis Lane, Dept. E-52 

Cincinnati, Ohio.

few pennies an hour to operate. Often 
pays for itself on first or second job—yet 
you have ten whole months to pay us. 
Portable—move it anywhere in shop on 
its heavy-duty, temoered steel Casters, 
or cany it right to outside jobs in auto, 
truck, or side-car. Anyone can weld 
with its easy-striking, automatically- 
stabilized arc. Comes complete with all 
necessary accessories. Nothing else to 
buy. Fully guaranteed. Breath-taking 
low price! Saves and makes hundreds 
and even thousands of dollars.

Handles All Welding, Sheet 
Metal to Heavy Castings

Model 120-FS is a big, UO-pound, man- 
sized, heavy-duty welder, with efficiency 
of machines costing many dollars more, 
and capable of doing exactly the same 
work. Welds iron, steel, cast iron, cast 
steel, and alloys of them. Six instantly 
obtained heats handle everything from 
fenders and light sheet metal to motor 
blocks and heavy castings. Also fine for 
soldering and brazing. Uses standard 
welding rods. No experience or special 
training needed to operate. Simple, com­
plete instructions for doing all kinds Oi 
■welding jobs included. MAIL COUPON 
BELOW for complete FREE details-

triC A11* _____-•

--------------
--------------- "  ___

rs y o W
nnut M°<?SC1a<S  I * *
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Be a
Civil
Engineer!
Learn—Qaick 
Reference 
W ay

It’s Paying 
Big 

Right 
NOW

S y c lo p s d ia  @3 
C iv i l

E n g in e e r in g
7 great volumes.
2,800 pages.
1,600 illustrations. 
New revised edition 
by twelve of Amer­
ica’ s greatest engi-

Includes: Surveying, 
bridges, rail roads , 
steel structures, mu­
nicipal engineering, 
water supply, road 
building, etc.

Shipped 
F r e e  I N #

For E xam in a tion

Beprompt and we 
w ill include -a brand 
new, circular slide 
rule to carry In coat 
pocket. Invaluable in 
solving all kinds of 
engineering problems.

$3000
| w ith  the

help of 
a' these hooks 

a Year—and Up!
“ Civil engineers are wanted NOW. Enor­
mous amounts are being spent in all 
kinds of public works and not a dime is 
spent until the engineer has prepared 
plans. Then He must direct the work. 
It ’ s a big job and there are not enough 
men to go around. Everywhere you go, 
you see road work going on—water and 
sewer systems being built—vast projects 
of all kinds. Here Is Your opportunity

simply written so anyone can understand 
them. Start now on our FREE examina­
tion plan. Mail the coupon without ob­
ligation.
A m e rica n  T e c h n ic a l S o c iety
Dept. C2320, Drexel at 58th St., Chicago

American Technical Society
Drexel at 58th St., Dept C2320, Chicago
I  want to examine the CIVIL ENGINEER­
ING Cyclopedia for 10 days FREE. I  w ill 
gladly pay the few  cents express, but I 
am to pay nothing for the 7 big volumes 
if I  return them within 10 days. I f  I 
wish to keep them I  w ill send you $2 
after the 10 days, then S3 a month un­
til advertising price, $29.80 is paid. 
Send latest Edition and Slide Rule.
Name - ___________________________________
Address _____________ __________________
(Attach letter stating age, occupation, 
employer's name and address and that of 
at least one business man as reference.)

FUN • PROFITS
Today for Free Book

Old reliable school (250,000 students) will 
teach you AT  HOME to Mount BIRDS.
A N IM A L  H E A D S *  F IS H  and TAN  
S K IN S  and F U R S . Write now—at once.
S P O R T S M E N :  £ave tro ĥ\ea-w *’ » * i * i ■ Game 13 growing
scarcer— every Specim en  is valuable. Keep 
them—save them— mount them. Decorate your 
den. Fun and fascination. Profits, too.
T A M  heavy and ligh t Bkins and fo ra . Make rea l
A A n  h ar n e s s  le a t h e r , bu ck  so le  l a c e ,
E T C . Best method know n, but easy and simple. D on ’ t  
sell those hides cheap. Tan them  fo r  your own use. M ake 
leather vesta, belts, g lo ves , etc. TAN FOR O T H ER S.

fo r  men and wom en. Tan and 
*  w 41  make up Bcarfs, capes, coats,
muffs, m itts , tr im m in gs . Quickly, easily learned.

EXTRA MONEY *»
port. B ig  demand fo r  TA X ID ER M Y, TANNING AND
FUR-W O RK. A  real spare-tim e busicess--eood  in eve ry  
community. I f  you need  extra  money, W RITE!

FREE ROOK
48 pages, 100 beautiful pictures, tells ALL about 
Taxidermy, Tanning, Fur-Work. W rite T oday—• 
this minute fo r  this STRANGE, MARVELOUS  
FREE BOOK. A  postal w ill do. State AGE.
N. W. School of Taxidermy. 4732, El wood Bldg., Omaha, Neb.

This Man Makes 
BIG MONEY!

“ Six years ago I  bought a Foley Eleetrakeen Lawn Mower Sliarp- 
ener and mounted it on a small truck for a portable shop- First 
day I  took in S 13.00 in the afternoon. From then on I  earned 
from $25 to $30 a day for the balance of the season. The Foley 
turns out a perfect job and I hove the same customers year 
after year.”

H. N. WOODMANCY, Minnesota

Free Plan Starts You
A BIG OPPORTUNITY is waiting for wide-awake men who want 
BIG PROFITS and an INDEPENDENT INCOME. Plenty of busi­
ness. We te ll you ho • to get stalled. No experience necessary 
—very little capital net. led. Build a steady, permanent business 
sharpening lawn mowers by the Foley Eleetrakeen System. 
Q n c if - ia l  Attachment for grinding axes, hatchets.

V i l e r ,  knives, etc., included FREE with Foley Lawn 
Mower Sharpener on our Special Offer, brings you business the 
year around. Send postcard today—no salesman w ill call.

FO L E Y  M ANUFACTURING CO.
2 0 C 8 Foley Bldg., XI Main St., N. E. Minneapolis, Minn.

WHIZ ELECTR IC  TOOL
D R IL L S —G R IN D S —P O L IS H E S —SA N D S  

S H A R P E N S —SA W S—C A R V E S
A whole shopful of tools In one. Most useful power 
tool for home owners, hobby workers, mechanics, 
etc. Works on; Metals, Woods, Alloys, Pasties, a 
Glass, Steel, etc. Powerful 110 volt. AC—DC m otor.!
Full size chuck V5i"  capacity. Pistol grip w ith ! 
thumb switch. Uses 50 different accessories. UX-B 
stantly interchangeable. T
FREE! Accessory outfit includes set of drills, 
mounted IVfc" grinder, sanding discs, cutting
wheels, mounted brush, etc. (Regular value $2) ----
FREE with each outfit ordered NOW, Everything sent postpaid for 
S6.95 on 30 Day Money Back Trial.
PA RA M O U N T PR O D U CTS CO . Dept. 2 -B , 2 4 5  Broadw ay, New Yo rk

A RAILWAY
. T R A F F I C  IN S P E C T O R

[W RITE
[TODAY

GOOD PA Y . , . AND PLENTY OF OPPORTUNITY
Active Men— 19 to 50— trained as Railway and 
Bus Passenger Traffic Inspectors are In constant 
demand. Simple, home-study course trains you 
quickly and upon completion ive place you at up 
to $133 per month, plus expenses, to start, 
or refund tu ition . Splendid opportunity for ad* 
Tenoemepl- Ttonklet.

STA N D A R D  B U S IN E S S  T R A IN IN G  IN S T IT U T E .  
D iv . 6 X 0 2 , Buffalo. N. Ya
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S te a d y  Work
As nearly a ll manufacturing— construction—  
building starts on the drafting table, the drafts­
man is one o f the first to  be hired and one of 
the last to  b e  laid off. i t  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.

© © a d  P a i r
The draftsman has been called the Junior Engi­
neer which tit le  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
W orking on plans, helping design new  machines 
or new methods o f construction, the draftsman 
is working d irectly w ith  the im portant men o f 
th e  o rga n iza tion . C o n sequ en tly  he know s 
what is being considered and planned. I t , 
may be the superintendent— the engineer—“-or 
even the prospective buyer with whom he 
consults. Because of these contacts, his ex­
perience and knowledge o f the business in 
general he is in an excellent position to  be 
promoted when next there is a good opening.

2 Lessons Free
Test yourself. — see how readily 
you, too, can learn Drafting

Young at 40
Athletes— farmers— and factory and shop work­
ers who re ly  on muscle start grow ing old  even 
before they reach 40 while office workers— executives 
— teachers— professional men, in fact, all kinds of 
brain-workers are just 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 >’OU increase your experience and background for 
forming judgments of the firm’s policies and methods.

Don’t g r@ W  old a t  40. Train  now for the job
you want a t 50. Training helps you to  be inde­
pendent— self-supporting. I t  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 o f your family ad­
vantages far in excess of what you could give them as an 
untrained man. Train and enjoy P R O G R ES S  — CON­
T E N T M E N T - IN D E P E N D E N C E .

American School, Drexel a t 58th, Chicago

Mail Coupon for 2 Lessons Free
A m e ric a n  S ch oo l, D ep t. DD-228

Drexel Ave. at 58th St., Chicago 
Without the slightest obligation, send 2 beginning Drafting 
Lessons and free Bulletin.

Name__ _________ ________ ____ ________

Address__________________________________ _

City___________________________ i ___Slate..

Age.
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E d ito r ’s N o te :  Y o u r  questions 'd l l  be answ ered  person a lly  and f r e e  o f  charge by M M  exp erts  prov id ed  they  do
not requ ire  special research o r  in v o lv e  trade secrets. N a m e s  and addresses o f  m a nu fa ctu rers  o f  n ew  products de ­
scribed in  this issu e can also be obtained free  upon requ est. E n c lo se  a self-ad dressed  and stam ped en ve lope  fo r  
rep ly . A d d re ss : P ro b le m s  E d ito r , M o d e r n  M e c h a n ix  P u b lish in g  C o ., 1501 B roadw ay, N e w  Y o rk  C ity .

C E M E N T  FOR IRON AND M A R B L E

My problem is to find a cement that will enable a sheet of 
iron to be attached to a marble slab. Can you supply me 
with a simple formula for such a cement?— Walter Johnston, 
New York, N. Y .

A satisfactory cement for the use you have outlined can 
be made as follows: 30 parts of Plaster of Paris, 10 parts 
iron filings, Y% part sal ammoniac. Mixed with vinegar to 
5orm a fluid paste, the adhesive is easily applied to the iron 
and marble surfaces.

D RILLIN G HO LES IN GLASS

I am writing you to see if you can supply me with the 
proper method of drilling small holes in sheet glass. Please 
advise.— Chester Bush, Anderson, Indiana.

Take any piece of steel wire and file it to the shape of a 
drill. Hold the drill in a flame until it is a dull red and 
then quench it in metallic mercury. Thus treated, the 
steel wire will drill through glass very easily. Lubricate 
the drill with oil of turpentine while using and when the 
point of the drill has touched the other side of the glass, 
place the glass in water and drill very slowly. In making 
the drill do not make the cutting edies too acute.

M AKIN G T Y P E W R IT E R  RIBBON INK  
I am making a toy requiring a typewriter ribbon which 

I must make myself, due to size. Can you provide me with 
information as to how to make a good ribbon ink?— Paul 
Slusher, Plymouth, Pa.

Dissolve Yz ounce of aniline black in, 15 ounces of alcohol 
and add 15 ounces of concentrated glycerine. Apply the 
ink to the ribbon by means of a soft brush and rub it well 
into the ribbon with an ordinary toothbrush. Be sure to 
stir the ink mixture well before applying it to the ribbon.

SOAP FOR CLEAN IN G CARPETS

Can you tell me the name of chemicals which, when mixed, 
will form a good cleaning fluid for rugs and carpets?—  
Vincent M. Gantt, Hickory, N. C.

Commercial rug cleaning preparations are available at 
small cost, but if you desire to make your own the following 
formula is rated highly: mix 4 ounces of Fuller’s earth with 
8 ounces of Pearlash and 1 ounce of turpentine. Make into 
a stiff paste with the consistency of soft soap.

REM OVING F U E L  OIL ODOR FROM HANDS

Can you tell me how to remove the odor of light fuel oil 
from the hands?— James Lawrence, Vancouver, B. C., 
Canada.

To remove the odor of fuel oil from the hands, wash the 
hands in a bowl of vinegar. Rub the hands vigorously in 
the vinegar and then wash off with soap and water.

A IR P LA N E  PILOT LIC EN SE E XAM S

Please inform me as to the proper procedure to take in 
acquiring a student pilot's license. Do I have to have the 
license before I can take any instruction in aircraft?—  
Walker Bartlett, Hewlitt, L. I.

The Bureau of A ir Commerce regulations concerning the 
issuance and qualifications for pilot licenses (incidentally 
they are no longer termed licenses, but "certificates of com­
petency’')  have been greatly changed within the past few 
months. Direct your inquiry to the Bureau of Air Com­
merce at Washington, D. C., or consult the manager of the 
airport at which you plan to take flying lessons.

M AKIN G LUM INOUS PAINT

Kindly send me a formula for making a luminous yellow 
paint.— Alexander Egbert, Philadelphia, Pa.

The following formula will provide a luminous yellow 
paint: 100 parts (by weight) of strontium carbonate, 30 
parts of sulphur. 2 parts of sodium carbonate, 0.5 parts 
of sodium chloride, 0.2 parts of manganese sulphate. The 
materials must be heated for about one hour at a tempera­
ture of about 2,375 degrees Fahrenheit.

18



JUST COMPLETED...AFTER YEARS OF PREPARATION...THE MOST C o ^ lp A s J ls m io tL  

MOST (h rifa fu to d tiu S L  REFERENCE WORK OF PRACTICAL SCIENCE IN EXISTENCE

V an Nostband 's

^ ^ ^ C o v e r s  COMPLETELY

ALL of the Sciences
A i 10 ,000  Alphabetical En trie s  (Extensive  C ross R e fe ren ce s l^ ^ ^ A ^ g j^ ag ®

jJJS S E S m  Q uestion  - d b i A u m h c A  f a A

*?»••• Q m m M ffl& A & M M  l a b o r a t o r y  & S H O P  w o r k e r s

^ j ' ^ ~ i ^ i £ j ^ ^ ^ ^ ^ L M E C H A N I C S  • H O M E  SCIENTISTS

A N D  STUDENTS ^

H e r e ,  f o r  the first tim e in o n e  v o lu m e ,  is all th e  k n ow l­
ed ge  o f  science know n  to m an. I n  authority, in  c o m ­
p leteness , in  sheer physical size it  surpasses any sim ilar  
v o lu m e  e v e r  p u b lish ed . I f  y ou r w ork ,  stud y , o r  rea d ing  
is con cern ed  with any branch o f  science, this is ju s t  

the v o lu m e  y o u  n eed .

From Fundamentals to Latest Advanced Discoveries—  
Principles, Methods, Formulas— Clear Charts, Diagrams
TpOR the student, the hobbyist, the manual worker, each

—*L I,-, e i i n » oacu  te rm s  I'lpttailed m n rpentry is explained in simple, easy terms. Detailed, more 
advanced information follows. Cross-reference makes it easy 
to follow a complete course of study on any subject. Thus, 
the profess iona l scientist, who wants specific 
information in any field, can find it instantly 
in its alphabetical place—comprehensively 
treated in the language o f science.

12 VOLUMES IN ONE
The contents of more than 12 average-size volumes.
Here is a brief outline of some of the subjects;
CHEMISTRY: Chemical elements—symbols, atomic
number, atomic weight, density, hardness, melting 
point, common reactions, occurence in nature, pro­
duction from ores, uses in industry- Compounds, 
manufacture and use. Organic rmr.pom.-ls: indusfial 
products. Agricultural chemistry, fond chemisti-y.

sound, electricity.

Big 7I/4xlO%x2^g-Xnch Size. Bound in 
Library Buckram. Thumb-Notch Index.

MATHEMATICS: Arithmetic to algeV
trigonometry, calculus, d:flFerenii;.l r 1 
special emphasis on application to so:-;

Prepared By Foremost 
Scientific Specialists

21 Contributing and 
Consulting Editors:
W. K. Green, Amherst College 
—Astronomy; F. T . Morse, of 
Virginia—Mechanical Engineer­
ing; L. L. Small, Lehigh U., 
—Mathematics; R. M. Field. 
Princeton — Geology; R. K. 
S tro n g , Rose Polytechnic— 
Chemistry; A. W. Lindsey, 
Denison L".—Zoology; L. D. 
Weld, Coe College—Physics; R. 
=S. Mueller, M. D., Columbia 
—Medicine: R. M. Wheldon. 
M. I. T., Botany; and many 
others.

SAVE 10%
The Scientific Encyclopedia, now com­
ing from the press, wilt sell for S10 or 
more—an amazingly low price for this 
great book. By placing your reserva­
tion now, however, you may have it at 
the special pre-publication price of only 
$S.D5—payable In easy monthly install­
ments.

READ IT FREE
Send no money now. We w ill send the Scientific 
Encyclopedia to you for free examination. Bead it, 
use it for 10 days. Then pay the special low pre­
publication price of only $8.95 in easy monthly in­
stallments, or return It and you w ill not be obligated 
in the least. Mail the coupon at once.

ASTRONOMY: Covers the entire subject. Star map locates each im­
portant constellation in the sky. Planets, u*e of telescope, spectro­
meter, etc.
ZOOLOGY: A ll life  from the tiniest singlo-cclled organisms up to
man. including insects, mollusks, worms; birds, fish, reptiles, 
mammals.
MEDICINE: Anatomy, circulatory system, nervous system, muscular
system, skeletal system, excretory system, etc. Vitamins, hormones. 
Bacteriology. Diseases—symptoms, diagnosis, treatment. Drugs. 
Latest researches.
MECHANICAL ENGINEERING: Principles of mechanics, machine de­
sign, engineering parts and instruments. Types and functions of bolts, 
car is. gears, automobiles, aeroplanes, locomotives, etc. Steam, gas, 
gasoline, diesel engines.
CIVIL ENGINEERING: Surveying. Bridges, highways, railways.
ELECTRICAL ENGINEERING: Motors, generators, lighting, radio tele­
vision.
The foregoing is only a partial list. Hundreds of articles on GEOLOGY. 
BOTANY, NAVIGATION, CHEMICAL ENGINEERING, etc., etc.

r.M AIL TH IS  COUPON - SEND NO MONEY
2 SÔ  Fourth* Y ve  Hue* S °  Y . ,n0"  U flleS S  y O U  W i s h  tO
Send me Van Nostrand’s SCIENTIFIC ENCYCLOPEDIA, complete 
m one volume. 1500 pages, hound in library buckram. Wilhir. 
JO days I w ill return It or pay the special pro-publication price 
of $8.95 as follows: $2.95 as first payment, and $2.00 monthly 
for three months. (M-M- 2-3S)
Name_________________ ______________________ _________ _____________
Addi’o ss ------------------------------------------------------------------------------
City and State---------------------------------- -------------— ------------------
Reference__________________________________________._________________
Address__________ __________________________ _______________________*
G For free catalo; 
nicnl information,
Encyclopedia cro

of best books <T practical instruction and tech- 
check be e. If you do not want the Scientific 
mt paragraph aoOVe.icyciope.ua cross out paragraph aoove.
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on approval. Just mail tlie coupon and we'll send you 
a set of these remarkable auto books, just off the 

press. Whether you arc a mechanic or helper, ex­
pert or apprentice, auto owner or driver, if 

you're interested in knowing all about 
automobile mechanics, take advantage of 
this F it  EE OFFER.

G E T  A  B E T T E R  J O B

CAN YOU F IX  IT ?
These wonder boohs tell 
step by step HOW to 
take out “ play”  in dif­
ferential — to kill the 
Ghlinmy In steering—to 
Bet TIMING—how to put 
your finger Instantly on 
engine trouble and then 
the quick expert way to 
F IX  It. Newest Im­
provements fully cov­
ered. Equal to a complete 
trade course at less than 
a fourth the cost.

6 B IG  V O LU M ES  
Brand New Edition 

2500 pages, 2000 lllus- 
tratlons, wiring dia­
grams, etc.. Including 
Marine Engines. Avia­
tion Motors, Diesel en­
gines, etc. De Luxe edi­
tion, gold-stamped flex- 
Hilo binding._____________

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

F R E E  P r i v i l e g e  o f c o n s u lt in g  
I  A u to m o b ile  E n g in e e rs  of A m e r-  I  
I  le a n  T e c h n ic a l S o c ie ty  fo r  one I 
I  y e a r  w ith o u t  co st  i f  yo u  m a il I  
V  c o u p o n  im m e d ia te ly  A
Books also Include valuable articles on 
Service Shop Management.__________________

A M ER IC A N  T E C H N IC A L  S O C IE T Y ,
Drexel Ave. & 58th St., Dept. A2220, Chicago, 111.

w ou ld  lik e  to  see th e  n e w  6 -vo lu m e  e d it io n  o f y o u r  A U TO

Please Include free consulting
keep  th em . I  w i l l  i
S 3  a  m on th , u n t il ________  --------
membership as per your offer above.
N a m e ____ _________________________________________ _________________________
A d d ress_______ ________________________________________________
C i t y __________________________________________________ S ta te _____
A tta ch  le t t e r  s ta t in g  a g e . o ccu p a t io n  and n am e and address 
p lo y e r  and th a t o f  a t le a s t one  b u s in ess  m an  as  re fe r e n ce .

PLEASURE or PROFIT
Prepare for profitable business or fascinating 
hobby, a t home under guidance o f qualified
instructors. N o  previous experience necessary, 
common echool education eufficifent. Many earn while 
learning. Our practical studio methods also qualify 
for well-paying positions upon graduation. Send coo-
Em below at once for free booxlet "Opportunities in 

odern Photography", particulars and requirements.
AM ERICAN -SCHOO L O F  PHOTOGRAPHY  
3 6 0 1  M ichigan Avenue Dept* 2M ichigan Avenue Dept, 2 0 5 3 , Ch icago , Illinois
Send booklet, "Opportunities In Modem Photography", full particulars and 
requir omenta.

......... — ......................................................................... Act,_______

Vz Price
Only 10c  a  Day

Save over %  M fg/a Origl. price on 
standard up-to-date office models.

S E N S  NO  M O N ET
Sensational savin* on all la te  models com- «
Sletely refinished like new. F U L L Y  GUAR- 

N TEED . Big Free Catalog shows all makes in 
fu ll colors. Send post-card for lowest prices. dct«

S P E C IA L  P O R T A B L E  B A R G A IN ®  -
Brand New FIATJUCRWEIOHT-U.m Mod.l t o W h - w W - .
Btrenmlme fcatiire.—now offered ot nmnzinn low price. Fully Gimr.n- 
teed 10 day trial—only 10c a day. Full detail a Bent /reel 

Free course In typing Included.
I n te r n a t io n a l Typewriter E x ch ., S p S J g S X S j f t

Flying Sportsm an Orders 
Four-Engined "Aero Yacht"
A  L U X U R IO U S  fou r-eng ined  “ fly ing yacht”  

that w ill  p robably be the largest p r iva te ly - 
owned airplane in  the w orld  has been ordered 
from  the B oeing A ir c ra ft  Com pany o f  Seattle by  
Captain G eorge W h itte ll, w ea lth y  sportsman o f 
Woodside, San M areo  County, California.

O f the s a m e  design as the fou r-eng ined  
transports being bu ilt fo r  both  Transcontinental 
and W estern  A i r  and Pan  Am erican  A irw ays , but 
fitted  w ith  a special “ club s ty le”  in terior, the 
giant landplane w ill  have sufficient range to carry 
its ow ner and party o f guests over any a irw ay in  
the world . It  w il l  cost sligh tly  less than $300,000 
and w ill  have the d istinction o f being the first 
airplane ever bu ilt w ith  a show er bath aboard.

A lth ou gh  the fou r-eng ined  transport design 
on w h ich  the plane is based w ill  have accom mo­
dations fo r  th irty-th ree  passengers, the special 
“ fly in g  yach t”  w ill  have its in terior d iv ided  into 
com modious suites to  carry th irteen persons in  
room y luxury, w ith  sleeping accommodations for 
seven. In  addition the p lane w ill  carry a crew  
o f  three— pilot, co -p ilo t and m echanic-radiom an.

There  w ill  b e  a d ining room  and lounge, bed ­
rooms fo r fou r guests, and a m aster suite w ith  
all the conveniences o f home, including hot and 
cold  running water, a  radio fo r  p rogram  recep­
tion and the p riva te  shower. T h ere  w il l  b e  a 
re fr igera to r in the p lane’s galley.

A s  beautifu l on the ex ter io r as inside, the  p lane 
w ill have the same sensationally stream lined 
cylindrica l body as the standard Boeing M odel 
307 fou r-eng ined  transports being produced fo r 
airline operation. I t  w ill be an a ll-m eta l m ono­
plane w ith  w ings m easuring 107 fee t from  tip  to 
tip, w ith  a length  o f 74 feet, and a gross w e igh t 
o f approxim ately 41,000 pounds. P ow er  w ill  be 
supplied b y  fou r 1100 horsepow er W r i g h t  
“ Cyclone”  engines.

T h e  p lane w ill  reach  a speed o f  250 m iles per 
hour and w ill  have a cruising range o f  approxi­
m ate ly  3,300 m iles— enough to hop to Europe 
and m ake several lengthy side trips on the way. 
Captain W hitte ll, w ho already owns a luxurious 
tw in -en g in e  plane, plans to use his huge new  
“ club specia l”  fo r w orld  cruises. The plane is 
n ow  in  the eng ineering stage at the Boeing 
Com pany and w ill  be com pleted la te  n ex t year.

P latinum  is tw ice  as heavy as lead.

A  cellu loid  substitute invented  in G erm any is 
hard to burn, odorless, and noticeably resistant to 
light, acids, and alkalies.

The “ stinkw ood”  plant yie lds  a fragran t d istil­
late that m ay p rove  usefu l in  perfum ery.

Accept No Substitutes! Ahvays Insist on the Advertised Brandi20
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H . C. L ew is , P res .; C O Y N E  E L E C T R IC A L  S C H O O L 
500 S. P a u lin a  S t ., D ep t. 28 -53 , C h ica go , IU .
D E A R  M R . L E W IS : Send me your free catalog and tell 
me all about your offer to  ge t training first and pay fox' 
i t  later. Also tell me about all the features of your offers 
and your training.

N A M E  . . . .  

A D D R E S S . 

C I T Y ........... .S T A T E .
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FOR ALL THE 
F A M I  LY

T H E  GREATEST RADIO 
CATALOG IN THE WORLD

The whole family will welcome the amaz­
ing buys in this Wholesale Radio Catalog. 
New electrical equipment for the home; 
tools and “gadgets”  for Dad and Junior; 
and the famous line of 70 Lafayette Radios. 

Over 50,000 items—-“ham”  equipment, tubes, test instruments 
priced right. Do yourself and your family a good turn and 
send for FREE 180 page 1938 Wholesale Catalog NOW!

s m p  c o u p o n  m  r o m f i

UJHOL€SflL€ AUDIO SERVICE FI
N E W Y O R K ,N .Y . C H ICA G O ,ILL . A T L A N T A , G A .
l O . O ' S I X T H  A V t N U E  901 W. JACKSON BLVD. 2 65  PEACHTREE STREET
BO STO N , M ASS. •  B R O N X , N . Y .  N E W A R K , N .  J. •  JA M A IC A , L .I.

E WHOLESALE RADIO SERVICE CO., INC.
I 100 SIXTH AVENUE - - NEW VORN CITY

| Rush FREE 1938 Cotolog No. 69-22BS

I City ...Slate .

PASTE COUPON ON PENNY POST CARD

g
COUPON

F O R

F R E E
CATALOG

BOICE-CRAKE— the original end lime proved "T ilt in g - 
.Arbor”  Saw, as well as the sturdiest, har. .'.iesi, most accural© 
bench saw built. Is actually the cheapest in  the end. Bolce- 
Crane's patented construction, and lifetime, silent running 
belt drive makes this possible. Use e n j type or size motor. 
IN V E ST IG A TE !

NEW 1938 CATALOG READY . . .  Write today for your 
copy. Sent postpaid. Include IOC for our illustrated !6 page 
Instruction Bcok on Metal Spinning, and enjoy new craft on 
year lathe.

BO I C E - C R A N E  C O M P A N Y
r T H w a r r i  t o l e d o - o h i o

BEN JA M IN  A IR  P IS T O LS
P ew erfu !—A ccura te—Economical — Practica l— i 
Adjustable Shooting Force—Amazing Maximum 1 
v e lo c ity—cal. 17? or 22 am i BB—For Targe t end

Game—the only Genuine Com pressed _ .
A ir  Pistol fo r  Shooting BB on the market— Single Shot v......
B o :t Action—H am m er F ire—H a ir  T riw rer— S a fety .P r ic e  §7.50. 
H o ls ter $2.00. A ls o  177 and 22 Single Shot A ir  R ifle s  S7.50.— 
S in gle  Shot BB A ir  R ifle  $6.00-25 Shot BB  R epea ter A ir  R ifle  
$7.50—a t D ea ler o r D irect—N o license required—Safe fo r  in­
door use.FU LL DETAILS—TARGETS—FREE—W RITE TO D AY. 
Benjamin A ir  Rifl® C o., 631 Marlon S I. St. Louts, M o.

WIRELESS
TUBELESS  

BATTERYLESSc

f ADI O
W O R LD ’S S M A L L E S T  R E A L  P E R F O R M IN G
Amazing midget radio weighs 
only 3 ozs. complete. Receives 
stations with clear beautiful 
tone. No static or interference. Nothing to ad-
Iust or wear out. Should last for years. E N T IR E -  

.Y  N E W  D E S IG N ! Not to be confused with cheap so-called “ Pocket 
Radios.”  Music and programs CO M E D IR E C T L Y  FROM  G R IL L  O F  
R A D IO . Has patented new “ Speakophone" which gives more volume 
and stations. N OT A T O Y . Tunes broadcast band, police and airplane
calls. The newest radio sensation of the year. Absolutely complete 
with instructions for use in hotels, autos, boats, bed, etc. TAKES 
ONLY A  SECOND TO CONNECT—no messy hook-ups to any current and 
no extra wires. SATISFIED OWNERS REPORT wonderful service in 
ALL PARTS OF THE WORLD! THESE ARE FACTS. Beautiful two 
color cabinets in six colors.
SEND NO M O N FY  Pav postman only $2.90 plus postage on arrival 
J C 1 U  m u n L I  or send S2.90 (Check, M. 0., Cash) and yours 
will be sent postpaid. GUARANTEED. Can be used by anyone. A 
most unusual value. ORDER NOW!
T IN Y T O N E  R AD IO  C ORP.____________ D E P T . M-2____________K E A R N E Y . N EB R .

COLLECT BOOK MATCH COVERS
Mount all sizes In new spiral, pasteless 
ALBUM (holds about 800), for adults &, chil­
dren, Enjoyable, Inexpensive. Complete 
outfit boxed; gold-stamped die-cut album, 
patented cutter, 16 selected covers, cutting 
board, Instructions, Suggestions, etc. Opens 
flat. Join Clubs and Exchange. Price $1.00. 
add 15c postage; West of Miss. &. Can. 
add 25c. (5-day money-back guarantee.) I. 
HASKELL. 115 McClellan S t .  N. Y . C.

C t r i C A I
n G I N E E R ing

For those who can 't aHord the tuna and  expense ol < 
4-year co lleg e  course, B liss offers a  con d en sed  ONE 
YEAH, resid ence training, com bining esse n tia l Theory J 
and  P ractice . 45th y ear . CATALO G ON REQUEST!

BLISS BLlceHToR£At|
382 Takoma ftve., Washington, D. (

R A D I O
F M £ £  I M F FQ I M broadcasting, aviation and L l l U m L L H i n U f  1)olice radi0j servicing, ma­
rine radio telegraphy and telephony, Morse telegraphy and 
railway accounting taught thoroughly. Engineering course 
of nine months’ duration, equivalent to three years of college 
radio work. School established 1874. A ll expenses low. 
Catalog free.
DODGE’S INSTITUTE, Fern Street, Valparaiso, Indiana

D
P

I E S E L 
O W E  R

Courtesy D IE S E L  P R O G R E S S

Com ing A m e r ic a n  In d u stry
The internal-combustion engine represents man's su­
preme triumph of machine power. Diesel operators are 
in demand. Here is real opportunity for mechanics, 
draftsmen, owners of shops, mot or men, farmers and ail 
others employed where Diesel replacements will be 
made. Get necessary knowledge through study of the 
modem I. C. S. Course on Diesel engines. Free booklet 1

IN T E R N A T IO N A L  CORRESPONDENCE SCHOOLS

B O X  2319-P, SC R A N T O N , P E N N  A .
Please send information on course checked.
□  D IESEL POWER □  ELEC TR IC A L EN G IN EERIN G

O  Mechanical Engineering □  Automobile Course 
□  Aviation Engines □  A ir  Conditioning

Name____________________________________________ Age_____ _
Address________________________________________.___________„

22 Accept No Substitutes I  Always Insist on the Advertised Brand!



O U R  F R E E  BOOKS Can Help YO U !
O ur Patent Service 

Can Help YO U  !
S ecu rin g  b road  pa ten t p ro tec tion  fo r  on 
in ven tion  requ ires sp ec ia lized  sk ill. O u r 
business is con fin ed  exc lu s ive ly  to  Pat* 
en ls, T radem arks and Copyrigh ts. W e  
have  served in ven tors  th rou ghou t the 
w o r ld  fo r  o ver  62  years. F rom  the m o­
m en t you  send us a sketch and  descrip ­
t io n  o f  you r in ven tion , we take a ll the 
d e ta iled  w o rk  o f  the com p lica ted  patent 
jprocess o f f  you r hands. E very  m em ber o f  
«>ur firm  is a U . S. R eg is tered  P a ten t 
A tto rn ey*

Take These Steps to Secure 
Broad Patent Protection

F IR S T  you  w ill  w an t to kn ow  exac tly  
h ow  the P a ten t Laws p ro tec t you , how  
m uch the cost w ill  be, how  to sell you r 
in ven tion . O ur fre e  books answer hun­
dreds o f  questions about Paten ts and 
how  to se ll you r in ven tion . SECOND, we 
w il l  m ake an exam in a tion  th rough  p e r­
t in en t U. S. P a ten t O ffice  records. Then  
w e  can te l l  you  w hether in  ou r exp e r i­
enced  op in ion  you  can  ob ta in  a patent. 
T H IR D , we w ill  carry  you r case through 
th e  pa ten t o ffice  w ith  a ll possib le  speed, 
consistent w ith  ob ta in in g  fo r  you the 
b roadest poss ib le  p a ten t p ro tection .

Finished Models or Drawings 
A re Not Necessary

Don't eo to the expense of a costly model 
or finished drawings. A ll we need now 
is a sketch and description of your 
Invention.
Our “ Certification of Invention" illus­
trated on the right is valuable to you 
because after it has been properly filied 
out, signed, dated and witnessed, it can 
be offered as evidence in support of your 
claims should some other person endeavor 
to prevent you from protecting your In­
vention by claiming prior rights. It 
free. Send for it  now and fill It 
out at once.

•  OUR DEFERRED PAYM EN T PLAN
We have helped thousands of Inventors with 
our deferred payment plan. This plan is very Q
flexible. You may spread the cost of your Pat­
ent over several months In convenient payments.

The most important step is to GET STARTED.
We can help you oven though you cannot pay 
the full cost of your patent NOW.

Money Making Inventions 
A re Often Very Simple

Don't be discouraged if your invention isn’ t complicated. 
Many of the greatest money-making Inventions arc ex­
tremely simple. Then, too, your invention may be val­
uable even though it is very similar to an invention 
already patented. An improvement over some “ gadget" 
already on the market may be patentable. Our free 
books go into this subject thoroughly.

Important Things to Remember
Secrecy  in  P a te n t m atters is o f  the u tm o s t im »  
pa rla n ce . Y o u r  case w ill he trea ted  w ith  s tr ic t  
con fid en ce  fr o n t  the m om en t y o u  en tru s t us w ith  
y o u r  secret p lans . W e never buy in ven tion s  o r  
se ll them . O u r  on ly  business is to  serve in ven to rs  
e ffic ien tly , q u ic k ly , and C O N F ID E N T IA L L Y .

C. A. SNOW & CO.
R eg is tered  P a ten t A tto rn ey s  S ince 1575  
S>'OW B U IL D IN G , W A S H IN G T O N , D . C.

FREE 'C ER T IF IC A TtO  
Of IN V EN TIO N

SEND FD R THEM  TODAY!
C. A . SNOW & CO.

3010 SN O W  B U IL D IN G , W A S H IN G T O N , D . C.

G e n tle m e n : Send m e y o u r  fre e  handbooks f o r
in re n io rs  by re tu rn  m a il. N o  o b lig a tio n  on  my  
part.

D o n 't  D e la y  
W r it e  T o d a y !

N am e _  

Address 

C ity  ____ _State_

l ' rl rn  Answering Advertisements P lease  M en tio n  February Modern Mechanist 22



Brand New 
Radio Section, 
Public Address 
Systems Covered

Here’s great news for anybody Interested In Electricity, BRAND 
NEW edition of Applied Electricity including Diesel Electric plants 
brought right down to date with every NEW Electrical subject fully 
covered. 10 big Volumes and all shipped FREE for examination.

For
Beginners 

and Experts
Over 3000 pages— 
hundreds of illus­
trations—the most 
complete work of 
its kind ever pub­
lished. Dynamos, 
motors, p o w e r  
stations, radios, 
television, every­
thing electrical 
explained clearly 
so anyone can 
understand them.

BIG FIELD! Big Demand!
who understand electricity 

D i g  r a V ■ are urgently needed right now in 
®  •  thousands of industries. Autos,

airplanes, machine shops—practically every In­
dustry depends on electricity and men who know 
this subject make biff money. Pleasant, fascinat­
ing work, easy to learn and do; learn quickly 
with these books. Send coupon for a set for 
FREE examination and see for yourself.

year’ s consulting memberships 
in the American Technical Socie- 1 
ty now given to all readers of I 
this famous Cyclopedia o f Elec- I 
triclty. Many say, “ That’s worth J 

«.more than cost of books.”

SEND
NOWH El

American Technical Society, Dept. E2320, Drexel at 58th St., Chicago
Bend for 10 clays’ free use, BRAND NEW 10 volume set of Electrical 
Engineering. In return for mailing this coupon promptly, send certifi­
cate of membership in the American Technical Society entitling me to

Name

Address

C ity_____________ ____________ _______________ ______ State________ - - - - -
Tlease attach letter stating age, occupation and name and address of 
employer and at least one business man as reference-__________________

F U L L  C O L O R  
S N A P S H O T S

(F i l m  transparencies)

w i t h  t h e
C A N D I D  M I D G E T

Yes, this remarkable little camera can be loaded with. 
Dutaycolor film or regular black and white . . . and 
w ill bring you back lively, accurate results.
Equipped with an F4.5 Anastigmat Lens in a focus­
ing mount fitted in a Vario shutter . . . with 
speed up to 1 /100th part of a second. Measures 
4 $ 4  x  2 ) 4  x  2  inches, takes pictures 1 X  l T/ 2 .

$21 .50
Erercady Case ...........................$4.75

T rade in  Y o u r  O l d  Cam era
12 Exposure Dufuyrolor Film  $1.50— Free Developing 

M ail Orders F illed— Write Dept. M.M.M,

W I L L O U G H B Y S
W o r ld 's  Largest E xc lu s ive  Cam era  S u p p ly  M o u s e

110 W est 32nd St., New  York
" A t  the S ign  o f  the C&mertf*

1,500 NEEDED 
INVENTIONS

Concentrate your talents on Inventions that w ill 
pay BIG MONEY. 1936 Edition of 1500 N E E D E D  
I n v e n t i o n s  by R. F. Yates tells what Inven­
tions manufacturers NEED badly. Describes la 
detail 1500 Needed Inventions In these fields: 
Genera! Problems; Automotive; Electrical; Me­
chanical; Chemical; Aviation; Radio; Marine. 

Also chapters on the Ten Most Needed Inventions, and on new scien­
tific discoveries important to Inventors. Simple, practical ideas—one 
idea from this book may win you a fortune. If  you want to invent, 
know what inventions w ill pay you the most money. This book tells 
you. Keeps you from working on inventions nobody -wants to buy. 
Large cloth bound book, 250 pages, nine big chapters. Only S2.50. 
Drop a postal and we w ill send 1500 N E ED ED  IN V EN TIO N S C.O-D. 
We pay postage i f  you send cash with order. I f  not delighted after 
5 days’ examination, return it and get your money back.

IN VEN TORS' S EL L IN G  G U ID E
How and where to sell patented or unpatented lnven- 
tions. Inventors' Selling Guide by R. F. Yates, —
noted authority on inventions, gives classified list 
of nearly lOOO manufacturers who buy ideas. Tells 
how to sell unpatented inventions safely, how to 
sell cham stores, how to price inventions, selling by 
correspondence and demonstration, how to find buy­
ers. etc. Tells what an inventor must know about 
Law, Royalty, Contracts, Patents Pending, Financing,

Gyp Schemes, S e llin g  
Methods. Cloth bound book,
224 pages, 15 chapters, 
postpaid S2 (or C.O.D. 
plus postage). Satisfaction 
guaranteed.

A ls o : T a k e  O u t
Y o u r  O w n  

P a te n ts , $1.00
M a k in g  U n p a t­

e n te d  In v e n t io n s  
P a y , 50c

BO TH  BOOKS FO R $4.00
if  ordered at one time 

Write for FREE specimen pages and 
complete catalog of valuable books for

________________  inventors.
D O N L E Y  P U B L .  C O . , 509 F if th  A v e ., D ep t. M -2 , N ew  Y o r k , N . Y .

Prin t T  oUrOwn
Cards, Stationery, Advertising, 

labels, paper, circulars, tags, eto. 
Save money and time. Sold direct
from factory only. Junior Outfit 
$8.85, Senior outfits $1 2  and up. 
Do popular raised printing like 
engraving with any of our presses.
P r in t  fo r O th e rs , B ig  P ro f it s
Pays for itself In a short time. 
Easy rules sent. Write for free 
catalog of outfits and all details.
The Kelsey Co., D-9 Meriden, Conn*

C A R T O O N  YOUR WAV
, ' S U C C E S S /
VD O N ’T  C O P Y  - L E A R N  T O  O R IG IN A T E !

RAYE BURNS will teach you HOW to CREATE ^
ORIGINAL CARTOONS at home that you c a n S  
SELL! Course has Z6 Ieagona and 600 illustrations. ^

Send name and address for free details. Only.
R A Y E  BU R NS SC H 0  0  L, Dept 30, Box 2194.Cleveland, Ohio

NEW * a s Vaa' "POWERED SCOOTER" $69.50 t
Goes 5 miles for 10. No gasoline, oil, noise, or bother \ 
to startl Instant action—anyone can ride it—even a 6 
year old child the FIRST TRIAL. 100 speeds— 
perfect control—brakes, lights, horn etc. PLENTY 
OF POWER! Ill-speed model goes 35 m.p.h.— 4 
any speed available! Entirely self contained

esc ride! ULTRA STREAMLINED—avail­
able with airflo parcel carrier. Write for 
literature on complete line including 
gas models. EXCLUSIVE DEALERS 
WANTED.
M ID G ET  M OTORS CO R P . Dept. M-2 Kearn ey , Nebr.

S A L A R Y  
TO S TA R T
$ 9 0  io 
$175

MONTHLY

MEN

) Railway Mall Clerkf )  POSTMASTER 
' ) P. O. Laborer ( ) Stock Clerk 
’ ) R. F. D. Carrier ( ) Auditor 
’ ) Special Agent ( ) Stenographer 
; ) Statistical Clerk (  ) U. S. Border Patrol 
i ) City Mail Carrier ( ) Telephone Opr.
[ ) P. O. Clerk ( ) Watchman
( ) Elevator Conductor ( ) Meat Inspector 
[ ) Spec. Investigator ( ) Secret Service Opr. 
t ) Typist ( ) F ile  Clerk
INSTRUCTION SERVICE, Dcpt.233,StLouls,M8.
Send me FREE particulars “ How to Qualify 
for Government Positions”  marked ‘X.’ 
Salaries, locations, opportunities, etc, ALL 
SENT FREE.

24 Accept N o  Substitutes! Always Insist on the Advertised Brand!



Works Off 110 Volt 
Electric Light Circuit

l o t

$19SD E T A ILFor this unheard of price, you can get the 
marvelous Dynamic Super-Charged Welder 
complete—all ready to plug in your light socket 
*—nothing else like it has ever been made. Th is 
new Dynamic Super-Charged Welder is a radi­
cal departure from accepted welding practices.
I t  w ill do the work of welders selling for much higher prices— such 
as cylinder blocks, bumpers, tanks, etc., and at the same time w ill 
solder and braze on the lightest material— and Hie cost is not §200.00 
or $100.00— think o f It, the complete price is only §19.70.

DYNAMIC SUPER-CHARGED
Does Both M etallic A rc  and 

Carbon Are Welding.
Can bo used efficiently on both types of welding. 
The cost of using the Dynamic Super-Cnarced 
Weldor is amazingly low-roosts only a few cents 
an houv to operate. I t  Is built so strongly mat 
repairs are practically unknown—you'll never 
have to worry about them. It cools so efficiently 
that you can use it continuously without ever 
bavins to stop in the midst of a Job to let it  
cool down.

W E L D S  C Y L IN D E R  BLOCKS, 
F E N D E R S , A X L E S , B O D IE S , 
BUMPERS, FARM MACHINERY, 
CAST IRON RADIATORS. ETC.
W ith the Dynamic Super-Charged Welder, a 
man without previous welding experience can 
make for hiuiBclf as much as $'5.00 on a repair 
job that can be clone in less than one hour. 
Many welders make as much as $15.00 to $20.00 
a day. Despite its serviceability, the Dynamic 
Welder is light and easily portable— can be 
carried around by hand and set on the running 
board of any ear you are working on.

WORKS ON IRON, S T EEL , T IN , 
B R A S S , C O P P E R  AND ALL 

O T H E R  M E T A L S .
W ith this welder you can work on all kinds of 
metal— nothing w ill stump you— you can tackle, 
anything and in  no time at all you w ill be able 
to do finished repair jobs that w ill do credit to 
an expert. Once you have the Dynamic outfit, 
you are all set in a profitable welding business 
of your own— you boss it yourself.

These pictures show how easy it Is to 
operate the Dynamic Super-Charged 
"Welder. A ten year old boy can do a 
swell fender repair Job—an Inexperi­
enced man soon can do all kinds of 
welding.

U / A B l T C n i  Do you want somelhing easy to sell? You 
■ 9  U n iM  I  k V  ■ can make big profits introducing to garages, 

factories, mechanics, janitors and maintenance rr.en the new Dynamic Super- 
Charged Welder— we’l l  let you try i t  for ten days at our risk so you can be 
convinced of the immense sales possibilities. Get our big profit plan and ten day 
trial offer. Just send coupon below and mail it  TODAY.

DYNAMIC WELDER CO.
222S-BG SILVERTON ROAD, CHICAGO, ILL.

I” DYN AM IC W E L D E R  CO.,

1 2 2 2 3 -B G  S ilv e r to n  R d ., C h icago , I l l in o is .
Gentlemen:

I You may send me full particulars on your big profit 
plan and 10 days trial offer.

 ̂ Nam e______________ ______________________________________ _

l A„j Address__________________________________________________ _

| Town------------------------------------------- State___ ______ _
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TURN SPARE HOURS 
INTO CASH!

No soliciting! No canvassing! 
W e show you how to make big 
money decorating fast-selling 
Giftwares. W e start you with the 
b ig  $10 Artist’ s Outfit shown 
above. W e supply you with $150 
worth of Giftwares free of extra 
charge and show you how to dis­
pose of them without leaving your 
home. We give you 29 Tested 
Plans for making money. One 
Fireside Member says, “ I  made 
$100 on furniture in one week.”  
Another writes, “ My sales were " 
$500 for 5 weeks. This is my first 
year.”  R. M. P ., of 111., says, “ I  
did $3,500 worth of business last 
year and over $12,000 this year.”
D. W .. New' Mexico, reports. “ I 
would not take $1,000 for my 
Course.”

N o  Experience 
Needed

You too may have a splendid 
income opportunity with Fireside. 
No tiresome study. You learn by 
doing. No artistic ability neces­
sary. Our easy 3-Step Method 
makes the work easy to learn and 
easy to do and fits you to make 1 
good money practically from the / 
start.

Quick Sales in You r 
Hom e

N o need to leave the- house to dis­
pose of everything you make. Our 
new automatic salesman does all 
the selling for you. Designed to 
quickly find cash buyers fot all 
the Giftwares you can turn out.

N o  Cost Plan
Send coupon for details of new 
plan that pays for your Fireside 
Course besides putting big cash 
profits in your pocket. Mail cou­
pon now while openings for new 
members are still being offered. 
F IR E S ID E  IN D U S T R IE S  

Dept. 142-B
Adrian, M ich .

O !

7QS

F ire s ide  industries
Dept. M2-E, Adrian, Mich.
Send me FREE  Book on Home Deco­
rating for a big steady income. Al?o 
details of plan that w ill pay for niy 
Course and give me big profits be­
sides.

F R E E ^ H O W  To D R A W  
FR O M  The N U D E

Eearn how art is really taught in the studios 
of Paris and New York. Send for F R E E  
illustrated brochure describing in detail a 
great new plan that brings real studio methods, 
with actual professional model poses, to your 
home or office. This plan, “ How to Draw 
From the Nude,”  shows by text and illustra­
tion, how art is studied in “ life”  classes. It 's  
great fun learning art this way. You w ill also 
receive details of our F R E E  offer of “ Making 
A rt Pay,”  a guide to art markets and “ tricks 
of the trade.”  No cost or obligation— write to

NATIONAL L IB R A R Y  PR ESS , Dept. K . 
110 W. 42nd St. New York, N. Y-

3601 M ich iga n
School o f  A d ve rt is in g

2052, C h icago , I l lin o is , U . S. A .

WANTED — MEN
to cast Christmas Goods, 5 and 10c 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. 
W rite Dept. 2.

M ETA L CA ST PRODUCTS CO.
1696 Boston Road New York City

Convert your ear to bum Diesel oil. Save up to 70% fuel costs. 
Cheap Installation. Wonderful performance. Proven factory method. 
Different and better. Costs nothing to investigate. W rite for free 
circular No. 5.

H A R R IN G T O N  C O M P A N Y
201-204 Manchester Bldg. Portland, Oregon

Learn Profitable Profession 
in QO days at Home

\ Salaries o f  M en and W omen in the fascinating pro- 
\ fession  o f  Swedish Massapo run as high as $40 to 
. ® i0 per week but many p re fe r  to open tS e iro w n o f-  

v  j  n ces. Large  Incomes from  D octors, hospita ls, seni- 
'  &. j  tan  urns and private patients come to  those who 
\ J  f  au a llfy  through our train ing. Reducing

m f: \ alone offers rich rewards fo r  specialists.
W rite  fo r  Anatomy Charts, sample lea* 
. bod sheets and booklet—T h e y 're  F R E E . 
1 THE C o llege  o f Swedish M iasaga  
1601 Warren Blvd., Depl. 2 5 8 ,  Chicago 

&MZ~j(SucceMsor to National Collegia/ Mobs ago)

ARTIFICIAL EYES
S a ve  M o a e y  — F i t  G u a r a n t e e d
We send u large assortment for you to select 
from in your own home. Over 100,000 on 
hand at all limes. A l l  sizes, shapes, coloring.
Finest quality obtainable— at substantial saving, ............... ........ .......
color guaranteed. Old reliable firm with thousands of regular cus­
tomers. Send name of anyone who wears an eye for F R E E  B O O K  
that tells liow we fit eyes for customers all over the world by mail. 
D E N V E R  O P T IC  C O .f 1202 University Bldg., Denver, Colo.

Satisfactory fit and
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* 1 c u c n r v c
J t̂ a p c  welder

I Works Off Any Storage Battery [ 
or Ordinary Light Socket. 3New Electric Arc Welder is 
made possible by the invention 
of a low voltage carbon. Auto 
batteries may be used without
removing from car. Usea a b o u t !__________
same current es four headlight bulbs. Can be 
used on 110 Volt electric light socket or 32 Volt 
electric light plant by using a Trindl Con- 
v verter'in place of battery. Broken parts are 

SIM PLY  M ELTED  TO G ETH ER  by the 
[a . white HOT electric arc, in just a fewsec- 

onda. Produces about 7,000 degrees heat.
pr HOTTEST FLAME KNOWN

Melts iron and steel in­
stantly. Welds fenders, 
radiators, holes in bodies 
apdmilkeans.tanksand 
brazes broken castings 
WORKSonANYTKING 
Iron .steel,copper,brass, 
itin or galvanized metal.
Permanent repairsmade 
'  ' thii

AGENTS
Men with cars to 
eell mechanics, 
repa irm en  ana 
farmers, facto­
r ie s , radio and 
b a tte ry  shops. 
Five minute de­
mon a t ra  t l on 
makes sales. Up 
to  15 0%  profit I 
W r ite  TODAY,1 foralmost nothing. Used 

by factories in many op­
erations Positive money back guarantee. 

TRINDL PRODUCTS. 2229-Y Z  Calumet Ave.. Chicago. III.

Earn Cash at Home.’
Raise giant patented mushrooms! Wo supply 
materials and instruct icith pictured. Our 
25 Coast-lo-Coast branches buy all crops. 
B is  FREE book, photos tell i f  your collar, 
shcil. barn, etc., suitable. W rite today. 
(Established 19US.)

UNITED MUSHROOM COMPANY
3848 Lincoln Ave., Dept. 317. Chicago

EARN MONEY Make Wind 
Electric Plants

WE SHOW YOU HOW!
Simplified plans make old auto generator light 
buildings, play radio, operate washing machine 
and other motors. Sell friends and neighbors. 
Dime brings complete plans, and 1938 parts 
catalog.
L E J A Y  M F G . C O . ,  414 LeJay Bldg., Minneapolis, Minn.

E A R N  M O N E Y
Make Color-glazed Concrete Products

New, perfected low cost method. No molds, power or 
costly tools. Yon build your own equipment from 

plans we furnish. Experience not necessary to 
make color-glazed concrete garden pottery, statuasy 
casting, giflwaro—In home or shop—to earn money. 

MEN—Send 10c TODAY for booklet, colorplate, 
details of this money making business. No obli­
gation.

N A T IO N A L  P O T T E R I E S  C O M P A N Y
Room 8, 13 W- 26th St. 

Minneapolis. Minn.

W O R LD ’S S MA L L E S T  RADI
JdBt a handful—Wt. only 2 lbs.—Size 3Vi>x5"—<____ ,
performance! MidgetBUILTIN LOUDSPEAKER and *
AERIAL—Requires no ground—Hi-afflclency-circuit and 
quality parts. Has Broadcast, short wave and foreign bancs!
Simple to operate—durable—trouble free. Ideal Radio for 
Office, Apts.. Bedrooms, College. Camps, Trailers. Tourists, etc, Battery model 
has batteries Inside case for use on farms, boats, autos, ere. Electric model uses 
110 A.C.D.C. Either model kit of parts for 36.49— Wired srd checked 50c extra 

“ 9 complete ready to listen! Beautiful hreakproof cabinets. State Color.H N I V  C1 and pay postman balance on delivery. (Bat- 
terles for battery model S1.2o extra.) Free 

catalogue listing 100 other radios at factory price. Order now: Guaranteed. 
TINYTONE RADIO CO. M-2 KEARNEY, NEBRASKA

Go io High School at Home
You  can secure a high school education in 
your spare time by studying the new courses 

prepared by the International Correspondence 
Schools.

These courses are equivalent to the courses 
given  in resident high schools. T h ey  have been 
specially arranged for men and women who 
wish to meet college entrance examinations, to 
qualify for a business position, or to make up the 
education they missed in past years.

The lessons are easy to understand and you will make 
rapid progress because you will be in a class by yourself 
and you will study under the guidance of instructors who 
are sincerely interested in you.

Just mark and mail the coupon and we will gladly send 
you interesting free booklets describing the High School 
Courses of the I .  C. S, or any other subject in which you 
are interested.

I N T EKN  A T I O N A L  C O R R E S P O N D E N C E  S CHOOL S

Box 2318-P, Scranton, Penna.
Without eost or obligation, please send me a copy of your booklet, “ Who Wins and Why,’ ’ and full particulars about the subject befoie which I  have marked X in the list below

□  College Preparatory Course
□  High School Commercial Course
□  High School English Course
□  High School Vocational Course 
Q  High School Agricultural Course

BUSINESS TR A IN IN G  COURSES
D  Business M an agem en t,
□  Office Management
□  Industrial Management
□  Traffic Management
□  Accountancy and

C.P.A. Coaching
□  Bookkeeping
□  Secretarial Work
□  Cost Accountant
□  Salesmanship □  Advertising
□  Wallpaper Decorating

Salesmanship
TECH NICAL AND

□  Service Station Salesmanship
□  Business Correspondence
□  Lettering Show Cards □  Signs
□  Stenography and Typing 
D  Civil Service
P  Mail Carrier 
D Railway Mail Clerk 
D Grade School Subjects 
P  First Year College
□  Illustrating □  Spanish
□  Cartooning □  French
□  Lumber Dealer
IN D U S TR IA L  COURSES

□  Architect
P  Contractor and Builder
□  Structural Draftsman 
D Structural Engineer
□  Electrical Engineer
□  Reading Shop Blueprints
□  Telegraph Engineer
□  Telephone Work
□  Mechanical Engineer
□  Mechanical Draftsman
□  Machinist □  Toolmaker
□  Inventing and Patenting 
D Patternmaker
□  Heat Treatment of Metals
□  Bridge Engineer
P  Gas Engines □  Diesel Engines 
c  Aviation Engines
□  Automobile Mechanic

P  Plumbing □  Heating
P  A ir Conditioning
□  Sheet Metal Worker 
P  Stoam Engineer
□  Civil Engineer
P  Surveying and Mapping
□  Refrigeration
□  R. R. Locomotives □  Air Brakea 
D R. R. Signalman.
D Highway Engineering
□  Chemistry □  Pharmacy
P  Coal Mining Engineer
P  Navigation □  Boilermaker
□  Textile Overseer or Supt.
P  Cotton Manufacturing
□  Woolen Manufacturing
□  Agriculture □  Fruit Growing
□  Marine Engineer □  Radio

Name. -Age.

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

City............................................................. State..........................................

0< cupation......................................................................................................
I j  you reside in Canada, send this coupon to the International 

Correspondence Schools Canadian, Lim ited,  Montreal, Canada
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Mfi^XhCfutis horn th&

Constructed from MM plans by Charles Nowak, this "Buddy” 
sailboat presents a pretty picture as it cruises along. Sail 
area is 300 square feet and mast stands 26 feet high.

A L E T T E R  describing a trim  looking boat, con- 
structed from  M M  plans, won  first prize o f $5 

this month for Charles Nowak, of M ilwaukee, 
Wis. H e  writes:

Dear Editor:
Enclosed is a photo of “ Buddy,”  which I built from 

plans in your “ How To Build 20 Boats”  book. There 
are three “ Buddys” here in Milwaukee, but mine is the 
fastest. (Proved during races.)

The boat has proved to be a good rough-weather 
sailor, taking high seas in a very satisfactory manner.
I use 400 pounds of ballast and the total weight of 
the boat is about 2,900 pounds.

Charles Nowak.

W e com plim ent N ow ak  fo r the craftsmanship 
eviden t in  “ B u ddy ’s” construction. The photo o f 
the craft under fu ll sail undoubtedly w ill  inspire 
m any other M M  readers to construct a boat fo r 
use this com ing summer.

A n  aw ard o f $3 was sent to  C lyde K em pf, o f 
Canton, Ohio, fo r  his le tter in  which he says:

Dear Editor:
Here is a snapshot of my “ Runlite”  trailer, which 

1 built from plans appearing in your book “ How To 
Build Trailers.”  I use the trailer for fishing and hunt­
ing trips and find it very practical.

“ Runlite" was very easy to build and I have received 
plenty of compliments on its appearance, Keep run­
ning good workshop plans in MM.

Clyde Kempf.

Judging from  the photo, K em p f’s tra ile r  is w e ll 
equ ipped— a veritab le  “ camp on  wheels.”

*  * $

Readers are u rged  to accom pany the ir letters 
to  the W orkbench  w ith  clear photos. M any letters 
rece ived  must be re jected  fo r  entry in the m onthly 
contest sim ply because the photos sent w ith  them  
are poorly  taken, p reventing reproduction.

*  * *

A n  interesting le tter rece ived  from  M ik e  L ip tak , 
o f  St. Paul, Minn., was aw arded a $3 prize. H e  
says:

Dear Editor:
Enclosed is a photo of my brother and 1 holding our

five-foot gas model airplane. It represents 100 hours 
of work.

During a contest we filled the model plane’s motor 
with gasoline and it flew out of sight, but was returned 
to us the following day. We hope to see more gas 
model plans in future issues of MM.

Mike Liptak.

M ike  sent us a clipping describing the flight 
during w h ich  the gas m odel airplane was lost and

Fully equipped with camping paraphernalia, this home- 
built "Runlite” trailer enables Clyde Kempf to make hunting 
and fishing trips in maximum comfort. MM plans were used.

M o d e r n  M e c h a n i c28



all w e  can say is that the m odel certa in ly  turned 
out to b e  a “ fly in g  foo l,”  having made m ore than 
40 good flights since its construction.

M idget racers still appeal to a m a jor ity  o f  M M  
craftsmen and a le tter from  W illiam  W alker, o f 
Akron , Ohio, describing his hom e-bu ilt racer was 
aw arded a prize o f $3. The le tter reads:

Dear Editor:
I am sending you two photos of my midget racer, 

which I built from plans in your "How To Build It” 
book. The car does 40 m.p.h. easily and averages 
about 40 miles per gallon of gasoline.

My racer is powered with a single cylinder motor­
cycle engine and boasts a three-speed transmission as 
well as internal brakes on the rear wheels. I have 
driven the racer about 500 miles and didn’t encounter 
the slightest trouble.

I am a constant reader of MM and enjoy every issue. 
Your workshop projects are excellent.

William Walker.

M idge t racer fans, w e  are certain, w il l  agree  
that W a lk er ’s tin y  car is a “ w inner”  as fa r as 
appearance is concerned. Congratulations fo r  a 
job  w e ll done, W alker.

F rom  fa r  aw ay Au stra lia  came a le tte r w ritten  
b y  D onald  A . M cBean. A w ard ed  a $3 prize, the 
le tter reads:

A  speed o f  40 m .p.h. and m ileage o f  40 m iles on  a ga llon  o f  
gasoline 19 cla im ed  fo r  his hom e-bu ilt m id ge t racer (t o p ) 
b y  W ill ia m  W a lk e r. L ow er ph o to  shows fron t v iew  o f  car.

M ik e  L ip tak  and his b ro ther p rou d ly  h o ld  the five -foo t "g a s ”  
pow ered  m odel a irplane they constructed. T h e  m odel fiew out 
o f  sight du ring  a contest, but was returned to the boys again.

F e b ru a ry , 1938

Dear Editor:
You may be interested in the enclosed photo of the 

good ship "Mayflower,” which was built to MM plans. 
Your plans and directions certainly are easy to follow.

Ship modeling is certainly a test of patience when 
you have to make every part by hand. Ready-made 
parts are not obtainable in this country.

Donald A. McBean.

A  beautifu l m odel, M cBean. Congratulations!

A n o t h e r  letter 
w h ich  was awarded 
a $3 prize in this 
m onth ’s W o r k ­
bench contest was 
r e c e i v e d  from  
John S. Ph ill, o f 
Belfie ld , N .D ., w ho 
wrote:

Dear Editor:
I am enclosing 

a photo of a built- 

[ Turn to page 31]
D o n a ld  M cB ean ’ s m odel "M a y -  
f low er,”  bu ilt to  M M  plans.



‘PAY AFTER GRADUATION”
Don’ t lot lack of money stop you from sending in tire Coupon. I'm  
ready to take you Into my big shops, gi%'e vou 12 weeks of COYNE 
Yrui;i:-igr and you won’ t have to pay your tuition until sixty days after 
your i-egular 12 weeks training period ends and then you have over a 
year to pay the balance in small monthly payments. I ’m w illing to 
do this because so many o f my successful graduates have proved that 
their increased earnings with C O Y N E Tra in in g  make it possible to 
easily repay the loan.

REAL OPPORTUNITIES FOR THE 
RADIO TRAINED MAN

FTepare for jobs as Designer. Inspector and Tes 
tiian and in Service and Installation — as Op or,

for fascinating, WELL PAID JOBS l
L'NDIIEDS of Opportunities

12 WEEKS’ SHOP TRAINING
A T CO YN E IN CH ICA G O — YOU DON’T  NEED  

ADVANCED EDUCATION OR EX P ER IE N C E
A t COYNE you “ l e a b n  BY DOING" or equipment similar to what 
you will work on when you take a job. You get your Practical Train­
ing liy ACTUAL WORK on a groat outlay or Radio, Broadcasting, Tele­
vision, Talking Picture and Code equipment.

TALKING PICTURES — TELEVISION
'Talking Pictures and address systems oiler proat opportunities to the 
Trained man. Television is the groat new branch of Radio which, is 
Jlfuy being developed very rapidly. Bo ready for your chance Jr. Tele­
vision. At COYNIv you are trained on rtfal Talking Picture and Tele­
vision equipment.

ELECTRIC REFRIGERATION 
Training Included WITHOUT EXTRA COST
This combination Training (Radio and Refrigeraticr. car. 1. e of great 
va.ue to you. Whether you go into huslr.ei* f . r  y i t -.-'.: cr vet a Job
•working for a Radio Sales and Senice î r-___: r.. tl.e tact that

Electric Rcfr:c;:-.-._r- w ill bo profitable 
Refrigerators 

valuable to

. ---------- Sales and
you are trained in servicing Elec...
to  you. Many Radio Manufacturer* __
and men with this combination train;-, 
these employers. You can NOW get tl:
This combination training w ill em tio  y 
Installation and Service man. Shot) 1 lee 
spector, etc. You w ill learn about v.'t; :: 
devisers, temperature control deviem. 
valves. This training is in addition to the 
offers so many opportunities today

cm* without extra cost. 
> r_r?parc to fill a job as 
. : v.Ccv. Assembler, Tn- 
••* c: compressors, con* 

■; static ar.d expansion 
•bar radio training which

PART TIME WORK WHILE LEARNING
low. room and board rates for Ccv:.-> S:udc-nts. My Employ-

SEND COUPON FOR DETAILS
!C9\NM Opportunity Book*'' containing pictures cf my Shops 

and fell details o f my amazing Offer w ill be sent to you.
H . C .  L E W IS , P re s id e n t

Radio Div., COYNE ELECTRICAL SCHOOL
5 0 0  S . PA U LIN A  S T ., D ept. 2S-1H, CH ICA G O , IL L .

H. C . L E W IS , P resid en t,
D iv is io n , Coyne E le c tr ica l School,

5 0 0  S . P au lin a  S t . , Dept. 28-1H. Ch icago , Til.
Mr* Lewis: send me your Big Free Radio Book and all de­

tails of your Special Introductory Offer — and your plan where 
i  can pay my tuition in easy monthly payments after 1 graduate.

Address 

City . . .

A IR  C 0 H D ITI0 N IN 6
e e  and Refrigeration

Trial Lesson
A  fast growing1 field of opportunity. 
Trained men are needed. I^earn the 
easy C .T .C , way,

AT HOME IN SPARE TIME 
AT LOW COST

Write today for FREE T R IA L  LESSON
CHICAGO TECHNICAL COLLEGE

B317 Tech. Bldg., 118 E. 26th St. Chicago, lllinoli
I f  you can go away to college to learn A ir  Conditioning, 
Engineering. Architecture. Drafting, Electricity or Radio, 
send for FREE Blue Book,

M AI IN EACH TOWN
■ ™ T o  Plate Auto Prats^^™|

Reflectors. Bicycles. Fixtures. Mirrors, by late method. Simple ■  
plan of manufacturing at home starts you IN  GOOD P A Y IN G  B 
BUSINESS. W rite today for FREE particulars and proofs. B

GUNIY1ETA L CO., I
Ave. P, Decatur, til. B

CHIMB 
USTECTION 
'  seceeiSlavics.

’ AND
SINGER
PRINTS

ttg :

For 30 Days Reading 
No Money Down—Actual Crime Cases—

I f  You Act Quick! We will send yon this stirring 
book on Crime Detection, Secret Service and Iden­
tification Work for 30 days free reading. Send no 
money. If you decide to keep it, then send me only 
51.00. I f  not, return it. WRITE TODAY. Liter­
ature will be sent only to persons stating their age,

Cooke, Dept. 2352. 1920 Sunnyside Ave., Chicago, III,

Become an expert
p h o to g ra p h e r
Get into this fascinating; field. For pleasure or career. Our famous 
method of personalized instruction w ill make you an expert in Com­
mercial, News, Portrait, Advertising, Candid or Motion Picture photo­
graphy. Big money-making opportunities! Personal Attendance and 
Home Study courses. 28th year. Free booklet,

N E W  Y O R K  I N S T I T U T E  O F  P H O T O G R A P H Y  
10 W est 33 S t . .  (D ep t. 153) N ew  Y o rk  C it y

AT HOME You can learn by our modern and 
original system of Instruction every pare of tiia 
Watch repairing Trade at home. You can earn

after completing our course of Instruction, 
| Good watch repairers are in demand and
fenerally earn very good salaries. For par- 
iculars apply to the

WISCONSIN SCHOOL OF WATCH REPAIRING
524 E. Mason St., Dept, C, Milwaukee, Wis,

^=PARK S  AIR COLLEGE ^
P A R K S  A I R P O R T .  . • E A S T  ST .LO U IS , I L L ^ ^

Offers you eollege education majoring In aviation
Four courses lead lo B. S. degrees in Professional FUslit, Aviation 
Operations. Aviation Mechanics. Aeronautical Engineering. 100 acre 
airport. 14 buildings, 33 in faculty. 302 enrolled for Fall term. 
6,400,000 miles flight training. 1.562 planes. 538 engines repaired 
and rebuilt in shops. Graduates with all leading aviation companies^ 
Dormitories, dining hall on field. Spring term Mar. 28th. Catalog. Writ*

11th YEAR R E G I S T R A R ,  D E P T .  M M-2  
P A R K S  A I R  C O L L E G E ,  E A S T  S T . L O U I S ,  I L L ,
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Editor's Workbench Chips
[ C o n t in u e d  f r o m  pa ge  29]

Resembling an airplane fuselage in appearance, this novel 
windchsrger was built by John S. PhiU, of Belfield, N . D . 
Top photo shows how moving the wheels retracts generator.

up wind generator device I constructed. Note the re­
semblance to an airplane.

When it is desired to stop the device, the wheels 
can be moved back, tilting the generator and propeiier 
by means of cables. Unlike the Indian sketched on the 
charger, I am a “ paleface" cowboy.

John S. Phill.

H eader PhiU  certain ly selected a n ove l m ount­
ing fo r his w ind  generator. A n y  day now, w e ’ll 
be expecting to see someone send in. a photo of a 
w in d  generator like Ph ill's  to w h ich  a w in g  has 
been added to heighten the illusion o f a plane in 
flight.

D on ’t fo rget that M M  awards cash prizes eve ry  
m onth fo r  the best photos and letters rece ived  
describing com pleted projects m ade in  home 
workshops. T ak e  several clear photos o f your 
latest project, w r ite  a short description o f  it, and 
send it along to the W orkbench. Y o u r  en try  w ill 
re ce iv e  carefu l consideration and you  m ay be one 
o f  the w inners o f n ex t month’s awards.

?5t >|t

A  lis t  o f  addresses o f  m a n u fa c tu re rs  o f  item s  
m e n tio n e d  in  M O D E R N  M E C H A N I X  w i l l  be sen t 
t o  a n y  re a d e r  u p o n  re c e ip t  o f  a s tam ped , r e tu rn  
e n v e lo p e .

. . .  that M en and Women Adm ire!
T T ’S the first impression that counts! Get that healthy, vital 

appearance that opens the door to success! Many a man 
has lost his big chance because his appearance didn’t "click.’* 
Social as well as business success depends on your looks . . • 
and the pale, pasty-looking chap won’t get to first base.
Now a daily i;sun bath”  in the privacy of your own home, will keep you 
looking liRo a Million Dollars— and feeling as physically fit as you 
look!

LOO K  SUCCESSFUL—BE  SUCCESSFUL!
■  A good, healthy coat of tan has a surprising effect on your ap­
pearance, Salesmen find their sales actually increase after they have 
acquired a real bronze tan! And you will become more popular, for 
women, too, admire that healthy outdoor look!

IMPROVES HEALTH AS WELL AS APPEARANCE!
£  Frequent exposure to the ultra-violet rays of the sun tones up tha 
entire system, stimulates the body into energy and vitality, increases 
nJanU activity, builds up resistance to colds . . , and aids in clearing 
up many skin diseases.

4 TIMES AS POWERFUL AS SUMMER SUN!
^  You know what a glorious tan your skin would acquire if  you could 
spend an hour every noon sun-balliing. The Health Ray Sun Lamp 
has been tested by the well known Electrical Testing Laboratories of 
Mew York. Their report indicates that this inexpensive Sun Lamp 
rives the same amount of beneficial ultra-violet rays in 15 minutes in 
your home that you would get in one hour's exposure to the mid­
summer sun!
I N E X P E N S I V E  H E A L T H  I N S U R A N C E  
F OR  E V E R Y  M E M B E R  OF  Y O U R  F A M I L Y

■ Build up resist­
ance and vitality.
Insure y o u rs e lf  
against illness the 
^ u nsh in e  w ay !

Test this lamp at our expense NOW! Compact, easy to use, tested 
and approved . . .  it is yours for 7 days FREE tria l! This genuine 
carbon-arc lamp, fully cuaranteed by The Health Ray Mfg. Co., Deep 
River, Conn., will be one of the greatest health investments, you ever

H .0 0  DOWN PAYM ENT BU YS IT !
H E A L T H  R A Y  M F G . C O . ,  IN C .

162 E lm  S treet, D eep R iv e r , C o n n .
(Check below for free literature or Sun Lam p)

Send full details ol' FREE trial offer. „  . .
Send Health Ray Lamp at once. I enclose $1. In « daj- 
wi11 either pay S6.95 or return the lamp and recede 
dollar back.

'* 1 ■my ■

a
rite Mr., Mrs., or Miss■ Name ---------------

1*1.
I
I Address-----------

CopyrfsTt™ 19*7™ Hcalth“ Ray" “ if?-  "Co~,_ fncT, Deep River, Conn-
Wken Anszvering Advertisements Please Mention February Modem Mecham.r 31



K H fH B 8 S6 eer H  
ELECTRICITY 1

•  AUDELS HANDY BOOK OF ELECTRICITY
IIA  M B Y  For Engineers, Electricians, Students and all inter- 
11 AN I I I  ested in Electricity. A  quick, simplified, ready 

reference, giving complete instruction 
and practical information. Easy 
to understand. A  reliable au­
thority and a handy helper 
that answers your questions. 

•  IN S ID E  TRADE  
INFORM ATION ON 

The Rules and Laws of Electric' 
ity-Maintenance of Machinery" 
A .C . and D. C. Motors-Arma- 
ture Winding and Repair-Wir* 
ing Diagrams "House Lighting" 
Power Wiring"Cable Splicing" 
Meters"Batteries"T ransformers 
"Elevators " Electric Cranes "  
Railways "Bells "Sign Flashers" 
Telephone"Ignition"Radio Prin' 
ciples" Refrigeration"Air Con­
ditioning-Oil Bumers"Air Com- 
pressors"Welding, and many 

Modern Applications explained so 
n a n  d iip c c  you can understand.1J4U PAGES To get thisassistance for yourself,simply 
2600 ILLUS. fill in and mai 1 the FREE COUPON be W .
■ TM E O .'a u V e L & ' c o " ”  ̂ W e st 2 3 rd  S t r e e t .  New Y o r k
■ P lease  send me ' ‘ Audels Handy Book o f  Practical E lec- 
*  tr ic i t y 1' f o r  f r e e  exam ination. I f  satis fac to ry , I  w ill send

READ f o r  s°“ ac,tio”-
PROFIT! S R eferen ce—

A I R  C O N D I T I O N I N G
" A ir  C o n d i t i o n i n g  I s

the next big indus­
try, Mark that pre­
diction! Its oppor­
tunities are as big 
in winter as in sum­
mer. Plumbing and 

heating engineers must know Air Conditioning 
— the field in its broader aspects invites ambi­
tious men. And a new, up-to-the-minute course 
on Air Conditioning now offered by the I. C. S. 
•will help you qualify for advancement in this 
new field. Full information —  free.

IN TE R N A T IO N A L  CORRESPONDENCE SCHOOLS

B O X  2320-P, SC RA N T O N , P A .
Explain fully about your course in the subject marked. X :

□  A IR  C O N D IT IO N IN G
□  Chemistry □  AccountancyP Radio □ Advert irir.g
□  Aviation P  Electrical Engineering
P  Refrieeration □  Drafting
□  Inventing & Patenting P  Show Card Lettering
□  Architecture □  Good English

A d d re s s ...................... ..................

FORD SEDAN OR $500~ CASH BONUS BESIDES 
YOUH WEEKLY EARNINGS. I ’ l l  sliow you how­
to start earning1 very first day; send you every­
thing—Rig Display Outfit and quick cash plans— 
no money risk. Details FREE. Just mail postcard.
A lb e r t  M i l ls ,  4 9 X 0  M onm outh A v e . ,  C in c in n a t i .  O hio.

New FREE CATALOG
All who see the Atlas pre­

cision lathes and other shop 
equipment are amazed at the 
power, versatility and extra 
features of these modern ma­
chine tools. See for yourself 
before you buy. Send for new 
1938 Catalog today.

ATLAS PRESS CO.
252 N. P it c h e r  S tre e t  

K a la m a z o o , M ich .

NEED M ONEY?
[ i  Write for free booklet describing ” 107 Plans fox’

Operating a Successful Business of Your Own5’. 
Make from #20 to #100 a week starting in spare 

time at home. No peddling or house-to-house selling. 
Booklet sent fre e , and w ith ou t ob liga tion . Write for | 
your copy today.

E L IT E  P U B L IS H IN G  CO. 
k Dept. G  214 Grand St. New York, N . Y .

N Jo k e  T o B e D e a f
—Every deat peraon K now , that-
Mr. Way made himself hear bis watch tick a fter 
being deaf fo r  twenty-five yeara, with his A rti­
ficial Ear Drums. He wore them day and night. 
They stopped his head “  
noises. Theyare Invisible 
andcomfortable.nowirea j 
or batteries. W rite fo r  |
T R U E  S TO R Y . A ls o  
booklet on Deafness.

THE W A Y  COM PANY  
741 McKeicbey Bldg. Detroit, Michigan

■Artificial E ar Drum

BE SUCCESSFUL
Read Invention & Finance— it ’ s your chaneo to .make money. Two 
year subscription $1.00 entered upon promise to pay on Tecelnt of first 
copy. Place your order by cutting out and mailing this advertisement.

INVENTION & FINANCE MAGAZINE
80-H WALL ST ., NEW YORK.N . Y.

BE '
STRONG,
YOUTHFUL
Enjoy tho vigor that comes from relieving pressure on 
spinal nerves. 15 glorious minutes on Pandlculator gives 
pep like full gymnasium workout, Hundreds of hospitals.
sanitariums and doctors use this great spiral corrective 
appliance. Send for FREE booklet.
PA N D IC U LA T Q R  CO. 4 1 6  Newm an S t e r n  B ld g .,C l e v e l a n d , O.
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mo, c h a r i i s - thatS
TOO MUCH EXERCISE 

FOR A 80V IN 
YOUR CONDITION.' J

MOTHiR-CAN T I 
EVEN SIDE A 

SICVCLE 
ANY MORE ?

C O M D E i V J N E D  A T  1 7 !
Yes—at 17 years o f age I  was condemned 

to the life  of a sissy! I couldn’ t even ride a 
bicycle! I  weighed only 07 lbs. I had no 
health, no muscle, no fun or good times. 
THEN my amazing discovery won me the title 
I  now hold:
T O D A Y  — “ T H E  W O R L D ’S fVlOST 
PERFECTLY DEVELOPED MAN” £

T H A T ’S all I  ask. Give me 7 D A Y S , and 
I ’ll show you flesh-and-muscle P R O O F  
— in your own mirror, right at home—  
that I  can make you a N E W  M A N  1 

I  don’t care how skinny or flabby you may 
be. You  can’t be worse o ff than I  was! M y  
mother forbade me to even ride a b icycle ! I  
was the laughing stock of every fe llow  in 
town. A fra id  to defend mj'self, too puny 
for sports, too ashamed of my skinny 
carcass to wear a bathing su it!

T H E N  I  discovered the amazing 
secret that made me champion—  
that won me the international 
title, “ The W orld ’s M ost Per 
fectly Developed M an” ! N O W  
I  A M  R E A D Y  T O  T E L L  IT  
T O  Y O U '.

How to Get a Perfect Build 
Without “Apparatus"

I  tried every type of “ apparatus” — 
w ith ou t resu lts . I t  was my discovery of 
D y n a m ic  T en sion  that did the work! I  saw 
at once that the only “ apparatus”  you need 
is y o u r  ow n  body. I  have no  u se  for dangerous 
contraptions that might strain your heart or other 
vital organs. D y n a m ic  T en s io n  is the N A T U R A L  
method of developing you in s ide and out.

In  just seven days you’l l  fe e l  the new muscles 
starting to bulge! I ’ ll trim your waistline into shape. 
Your arms, shoulders, legs w ill quickly be toned into 
tireless dynamos of P O W E R . I f  your neck, biceps 
or calves are scrawny now-—watch them surge up to 
new, he-man measurements!

What’s more, D y n a m ic  T en s io n  digs right down 
after such conditions _ as constipation, pimples, skin 
blotches— and gives Nature her first real# chance 
clear them up, wash them  c s 'jv— >vi:h a circulation 
clean, purified, healthy bleed! _

Those are strong promises. I  y . - j r u ! D A R I  
them if I  weren’t ready to P R O \ i_ A :. I
that— give you P R O O F absolute an i :  r— :r.

rr.v amazing 
S E V H X  D A Y  
T R IA L  O F F E R !

glorp 
so eli 
pictm 
give you the pep 
and vitality that 
others adm ire — 
abundant strength 
and e n e r g y  for 
real living!

as he looks T O D A Y . Th is mag­
nificent picture is taken from an 
actual, untouched snapshot —  
nothing added, nothing taken 
away.

The coupon be­
low or a_ postcard 
w ill b r i n g  you 
F R E E  my new 
illustrated book, 
‘ ‘ E v e r l a s t i n g  

H e a l t h  a n d  
S tren g th .”  T h i s  
r e m a r k a b l e  book 
c o n t a i n s  a c tu a l  
photographs show­
ing you how D y ­
na m ic  T en sion  has 
deve loped thou­
sands _ of others—  
what it can do for 

Y O U ! I  don’t ask you to take my promises. 
I  want you to S E E  the P R O O F! And I  
guaran tee  that you’ll see plenty—in. even the 
F IR S T  W E E K !

Where shall I  send your FREE copy of “ Ever­
lasting Health and fttrength”  ? Toll me at once, 
so I can get its valuable advice into your hands 
without delay. W rite your name and address carefully 
on this coupon and mail it  to me NOW. I  want to 
M AK E  you the N E W  M A N  you W A N T  to be— and 
I'm  ready to do it  fast\ Address: CHARLES ATLAS ’, 
Dept. 62, 115 East 23rd St., New York. N . Y.

I  CHARLES ATLAS. Dept. 62,
J 1 1 5  E a s t  23rd  Street. New Y o rk , N- Y .
i  I  want the proof that your system of Dynamic 
■ Tension w ill make a New Man of me—give me a 

healthy, husky hotly and big muscle development. 
Send me your free book, “ Everlasting Health and 

I  Strength.”

I
I  Name __________________ _________________________
 ̂ (Please print or write plainly)

1
R Address________________ - - - - - -  —  -    ----------------
I

I  3Lty—— — — — — — — —— — — — ——  ---------  State-------------
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H O M E  O F  N A T I O N A L  S C H O O L S

A mil lion-dollar trade school, occupying its own 
modern three-story building, exclusively devoted 
to training: ambitious men. Latest equipment; 
selected, experienced staff of engineers and in­
structors; practical, thorough training.

P U B L I C  S C H O O L  S U P E R I N T E N D E N T  
P R O F IT S  B Y  NAT IO NAL  TRA IN IN G
" I  hare attended two state universities and 
two sLate normal schools and I  want you 
tc know that I  feel I have received n:rv:- 
for my money at National th.-.n a: a:.:-1 
other school I  have attended. One car.:..: 
be too high In praise of the instructors—  
of their determination to see that each 
student received complete instruction and 
thorough understanding of each assign­
ment."

.7. STOVER, JR.,
Sup't., Palouso Public Schools,
State of Washington.

With all Types INTERNAL COMBUSTION ENGINES 
ELECTRIC POWER GENERATION, etc.
YO U  M E N  who are sincerely ambitious to make good in the Diesel and related industries, 
want to know the true facts— you want to know about employment opportunities ami 
employment requirements. For 33 years, National Schools, a recognized leader in the 
field of trade education, has played a vita l part in helping wide-awake men to qualify 
for success in industry. National Schools— a milllon-dollar trade school—w ill supply you 
with a sincere, honest statement of facts on what you should do to get into the profitable 
Diesel Industry. No exaggerations— no mis-statements.

YOU NEED REAL SHOP EXPERIENCE 
WITH TIME-TESTED TRAINING

Mail the coupon below. In the literature you w ill 
bo sent, you w ill see exactly how other men 
like you are preparing themselves for success in 
National's modern training shops. You learn on 
the latest, finest equipment. You do real job 
work. You learn by time-tested, shop-practice 
methods. Your training is fascinating1 in every 
detail. You are taught how to make good, and 
he!; £-■: ;o make good after you graduate. All of 
tl-is ar. : mu. h more is clearly pictured for you in 
the L_v.k of Facts we w ill send to you.

TRANSPORTATION ALLOWED 
TO LOS ANGELES

National Students are allowed ccaeh rallre.-u: fr-:e 
from any point in U. S. (Canadian students from 
nearest point of entry.) Student social life includes 
inspection trips, excursions, athletic activities, etc.
Special doctor service. Personality coaching. M a n y  
B t u d e n ts  a re  h e lp e d  w it h  s p a r e - t im e  j o b s  to  e a rn  
ro o m  an d  b o a rd  w h i le  le a r n in g .  (Canadians ex­
cepted.) G ra d u a te  employment cooperation.

National T r a in in g  is so 

thorough and all-inclusive, 

that no ambitious man can 

afford to consider Diesel 

T r a in in g  w ith o u t first 

knowing all o f the facts 

regarding the many advan­

tages available to him as a 

National Student, IN V E S ­

T IG A T E .

S C H © O L S  J l o l  - f ln je le A

FOR Y O U R  C O PY  T O D A Y  i
}Q.eaL T a c ii on XPlelelS 

R e q u i r e m e n t !  |

R e q u e i t  f i o t  T i e s  S o o i

NATIONAL SCHOOLS  
(established 1905) Dept. M M A-2  
4 0 0 0  S. Figueroa St., Los Angeles
P le a se  sep d  m e , w ith o u t o b lig a tio n , y o u r FREE 
B O O K  a n d  in fo rm a tio n  re g a rd in g  D iese l Em ­
p lo y m e n t  O p p o rtu n ities  an d  R eq u irem en ts .

\ NAME-

ADDRESS- 

CITY—

-A G E -

-STATE-
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NEW MARVEL OF SCIENCE
LASS is one of the hardest and most 

brittle substances known to man. 
Yet co m p a ra tiv e ly  simple but 
highly ingenious machines trans­

form it into a soft, lustrous and flexible ma­
terial which is woven into actual "cloth” on 
ordinary looms, as pictured above.

Known as “Fiberglas,” the new textile is not 
affected by temperatures as high as 700 de­
grees, is resistant to corrosive chemicals, does

not absorb water, and is a highly effective 
electrical insulator. It promises to revolution­
ize old industries and create new ones as it 
goes into commercial, large-scale production 
for the manufacture of such things as cords, 
threads, ropes, tapes, webbings, filters, awn­
ings, curtains, draperies, screens, wall cover­
ings, table pads, doilies, pictures, etc. A l­
though now available only in natural white, 
the glass cloth eventually will be offered in
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a wide variety of permanent colors for every 
decorative purpose.

Fiberglas is made by two methods de­
veloped by the Owens-Illinois Glass Com­
pany at Newark, Ohio. One is known as the 
“ continuous filament” process, the other as 
the “staple fiber” method. In both processes 
glass marbles about %-inch in diameter are 
fed into electrically-heated furnaces which 
have a trough or V-shaped bushing made of 
costly metals of a higher melting point than 
glass. The molten glass, entering the open 
end of the bushing, is “drawn” downward by 
the force of gravity in the continuous-process 
method, the glass emerging from 102 tiny 
holes in the bottom of the bushing. These 
fine filaments, almost too small to be seen 
with the naked eye unless light strikes them 
at critical angles, are combined to make one 
thread-like strand only .024 inch in diameter, 
for winding on spools. The latter are trans­
ferred to machines for fabrication into tapes 
and cloths. A  single marble, weighing only 
Yi-ounce, produces the incredible amount of 
90 MILES of glass fiber, so finely are the 
threads drawn.

In the staple-process, the molten marbles 
are forced downward through tiny holes in 
similar bushings, but instead of being 
“drawn,” they are blown downward faj? blasts 
of steam under high pressure. Passing 
through a burst of flame which removes the 
moisture from them, the fibers gather upon

Left: These thin mats,
composed of thousands of 
strands of Fiberglas, are 
used as air filters for warm 
air furnaces, and indus­
trial machines operating in 
dusty atmospheres. Th is 
is one of the many appli­
cations of "glass cloth.”

Below: Fascinating to
w atch  is this "staple 
process”  of forming glass 
threads. The molten glass 
is blown down past the 
drying flame at the edge of 
the picture, and forms 
almost out of thin air as 
fine white threads, which 
are taken up on the spools.

and are drawn from a revolving drum, to be 
wound on revolving spools, which are taken 
to textile spinning machines for twisting and 
reduction to thread.

In  the "continuous filament”  process, 102 fine strands 
of glass, formed by tiny holes through which the 
molten glass passes, are formed into a single thread. 
They have been greatly retouched in this picture, 
actually they are h a rd ly  v is ib le  to the eye.

36 M o d e r n  M  echanix



Foot-Powered Vehicle Travels On Water Or Land

PROPELLED by a foot-pedal mechanism.
a hydro-cycle invented by M. Villeneuve. 

of Paris, France, is said to travel with equal 
facility on land or water. The novel vehicle 
consists of a boat-like body mounted on axles 
featuring small rubber tired wheels.

A  foot-pedal mechanism placed before the 
driver’s seat is geared to the rear set of 
wheels, providing locomotion on land. For 
use on the water, the front and rear wheels 
of the craft are removed and a set of small 
paddle wheels is attached to the rear axle.

Wind Charger's Vanes Fold

Propelled by a foot-pedal gear mechanism, this hydro-cycle 
travels on water or land. When used on water the four wheels 
are removed, being replaced by paddle wheels on rear axle.

Croquet Game Modernized

MODERNIZED croquet sets consisting of 
hard sponge rubber balls and semi-hard 

rubber mallets are finding favor with game- 
loving Americans. Produced by a large 
rubber products manufacturer, the n e w  
equipment is claimed to have speeded up the 
game, requiring skillful play on the part of 
the participants and creating a new respect 
and interest which may return the pastime 
to its former popularity. The rubber equip­
ment shows very little wear after unusually 
hard usage, according to players.

Speeding up the game and requiting more skillful playing, 
rubber balls and mallets have modernized the game of croquet.

Top— Presenting less air resistance than common windmill 
types, this novel wind-power generator features collapsible 
blades actuated by equalizing springs in center housing. Lower 
photo— The slightest breeze causes the blades to rotate.

A NEW tail-less wind power generator de- 
f x  veloped by H. H. Raulerson, of Long 
Beach, Calif., operates regardless of the posi­
tion in which it is set or the direction from 
which the wind is blowing. The device 
features four collapsible two-piece vanes 
connected to a center housing. When the 
vanes rotate in the wind, one side catches the 
full power of the wind while the other is 
folded flat, the action being governed by 
equalizing springs and small gears located in 
the center housing. The slightest wind is 
said to actuate the device.
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Left— New York ’s mayor, Fiorello La Guardia, in 
the control cab of the train that opened the new 
link of the Independent Subway connecting Queens 
and downtown Brooklyn. Top— A  quick-accelerat­
ing, short-stopping train of the Independent Subway 
pulls into the Hoyt Street station. Subway sta­
tions are brightly illuminated and well maintained.

by
Donald G. Cooley

YOU shoot through a winding tunnel 
streaked with colored lights, dive under 

a river, zoom up on the other side, fly past 
crowded platforms, sway dizzily as you dash 
around a curve at breakneck speed— it’s a 
crashing, flashing, thrilling scene that thun­
ders past as you ride the subway express!

Sightseers in New York soon discover the 
subway to be one of the city’s miracles. For 
five cents they can ride for hours or for days

on the world’s most exciting underground 
railroad. When the American Legion held 
its big 1937 convention in New York, hun­
dreds of Legionnaires stated that the big thrill 
of their outing came when they stood in the 
first car of a speeding subway train and 
found adventure around every curve.

Cave-dweller that he once was, man finds 
the subway an irresistible lure. There is 
mystery in every inch of it, the mystery of
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Top— A  typical station scene during rush hours. 
Carrying about 1,000 passengers each, as many as 
32 trains enter and leave a station each hour 
during the rush periods. Right— A subway motor-
man at his controls. No current can be applied 
to the motors until the doors in every car of 
a train have been safely closed. ( I .  R. T .  photo).

Mother Earth who yielded grudgingly to 
human burrowers. That block which you 
just flashed past in hurtling seconds—above 
it rises a $50,000,000 skyscraper. That pres­
sure in your ears which warns that you are 
diving down—over your head flows a mighty 
river carrying tugs and ocean liners.

Actually, New York does not have a sub­
way, but subways. There are three systems, 
the I. R. T. (Interborough Rapid Transit),

the B. M. T. (Brooklyn Manhattan), and the 
Independent, the latter municipally owned. 
Their routes cover more than 200 miles and 
on a single day they carry some 4,000,000 
passengers. This is equivalent to transport­
ing every person in a city larger than Chicago 
every day. To achieve this major miracle 
more than 5,000 cars which travel at speeds 
up to 48 m.p.h. are required.

Since Manhattan itself is only 13 miles
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long, much of the subways’ trackage reaches 
out to suburban regions. The subway runs 
under the East River to Brooklyn, under the 
Harlem to the Bronx, through the Queens- 
boro tubes to Queens. In the Bronx, Brook­

lyn and Queens, it c o m e s  o u t  f r o m  
underground and becomes an elevated.

The place to savor the thrill of a subway 
ride to the utmost is in the very front of the 
first car of the train. An open doorway with 

guard-chains hung across it is 
all that stands between you and 
the stretch of gleaming track 
that runs off mysteriously into 
the dim distance. The motor- 
man’s compartment lies behind 
a steel door which shuts him off 
from the rest of the car. The 
space is just about large enough 
to accommodate one man, but 
since this is a special sightseeing 
tour we will edge in with him.

The train is halted in the sta­
tion, the doors are open, and the 
control handle is moved to its

The Subway Comes Up For Air
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first notch. The controller is very much 
like that used on electric street railways. 
The instant the last door closes, the train 
starts to move—a precious split-second has 
been gained by that little trick of leaving the 
control h a n d l e  “on.” Two 
electric bulbs on the controller .......  ..... ~

Speed! More speed! Speed with safety! 
Speed is the driving genie of the subway, 
not alone speed on the straightaway, but 
speed on the getaway. Ahead of us, around 

[ Continued on page 132]

in front of the motorman light 
up to give him the “all clear” 
signal for starting, but they are 
really unnecessary. While the 
car doors are open, no current 
can pass through the motors; 
the very second they close 
(unless the controller is “off” ) 
voltage hurtles into action and 
almost by the time the last car 
has cleared the platform, the 
train is notched up to full 
speed to -maintain schedule.

Fe bruary ,  1938
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Science Battles

Almost totally obscured by fog, the disabled 
schooner U r ira  is towed into port by the U . S.
Coast Guard cutter Pontchar train. Note the 
lengthy towline slung between the two vessels.

^IHHE maritime nations of the world are 
-®- spending millions to obtain speed at sea. 

The Queen Mary, the Normandie, the Rex, 
and hundreds of lesser liners plow fearlessly 
through the oceans at express-train speeds, 
working on schedules almost as iron-clad as 
those of railroads. Mountainous green seas, 
breaking in white foam over the bows, might 
terrify the landsman, but they are of little 
concern to the mariner, for they menace 
neither the safety nor the speed of the ship.

It is minute droplets of water, so tiny that 
they hang suspended in air, that endanger 
life at sea—that cost ship owners millions in 
wages, fuel and lost revenue. Twenty thou­
sand collisions in fog during the past ten years 
have taken toll of 23,000 lives. Fog is still 
the big menace to navigation'—still remains 
the challenge to science.

A  few years ago, while on recruiting duty 
with the Marines, I tried to get a mother’s 
consent to the enlistment of her minor son. 
She wired that she consented, providing that 
he would not be sent more than ten miles to 
sea. She did not understand that the high 
seas are comparatively safe—that it is close to 
shore, especially at the focal points of traffic,
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Unaffected by magnetic 
variations, the g y r o  
compass ( a b o v e )  is 
used in c o n ju n c t io n  
with a poiarus to 
obtain accurate visual 
bearings near shore.



M e c h a n i c a l  d e v i c e s  
m i n i m i z e  t h e  c l a m m y  

m i s t s '  d e a t h  t o l l .

by Bob Gordon
In  the photo at left, a lighthouse tender crew 
is shown placing a tank of acetylene gas fuel in a 
lamp-equipped channel buoy. Above— A  victim 
of fog, the W e lb o r o  grounded on the rocks off 
Fisher’s Island lighthouse in Long Island Sound.

near port or in the harbor, that the real 
danger lurks. The most vital concern of a 
navigator is to determine his position when 
approaching the coast—to keep his ship in 
deep water and out of the path of other ves­
sels navigating in darkness or fog.

For this last ticklish stage of an ocean 
journey, the U. 5. Lighthouse Service main­
tains 25,000 aids to navigation along our coasts 
and inland waterways. There are 2,000 such 
aids in the vicinity of New York alone, 600

L  e £ t— The 10,000- 
ton liner Iro q u o is  
with her bow high 
out of the water after 
g ro u n d in g  on the 
Maine coast during a 
heavy fog in Ju ly , 
1936. The 112 pas­
sengers were safely 
removed, after which 
the liner was success­

fully refloated.

of which are within the harbor. These aids 
consists of lighthouses, lightships, buoys and 
radiobeacons.

The U. S. Navy also maintains several radio 
stations at strategic points along the coast. 
Upon request these stations will take radio 
compass bearings and transmit them to the 
ship. With bearings from two or more such 
stations plotted on the chart, the ship’s posi­
tion is readily determined. The ship requires 
no equipment other than its regular radio to 
receive such bearings.

The radio, however, is not absolute. With 
only two bearings the lines will meet at a 
single point. A  third bearing will seldom
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miles at sea, the navigator making a landfall 
in a fog w ill then tune in on the various light­
ships and lighthouses having radiobeacon 
equipment, from which he may obtain con­
tinuous bearings, or fix his position by cross 
bearings in a manner quite similar to that 
previously described.

Getting a radiobeacon bearing is just the 
reverse of obtaining bearings from the Naval 
stations, in that the radiobeacons broadcast 
assigned dot and dash signals, which are au­
tomatically repeated over and over again. 
These signals are picked up by the ship’s 
radio direction finder— a separate receiving 
set on the bridge, having a loop antenna with 
an indicator mounted over a magnetic com­
pass or gyro-compass repeater. Here again 
the receiver, this time the navigator, obtains 
a null on both sides of the signal, and takes

The bridge of a modern ocear, 
liner (above) is equipped with 
every known device that will help 
her officers navigate through fog. 
Right— Lightship No. 12, guardian 
of the treacherous Nantucket 
Shoals. Her sister ship was .cut in 
two when rammed by the liner 
O ly m p ic  during a heavy fog, seven 
of the elevemman crew perishing.

cross this point, but may form 
a triangle several m i l e s  on 
each side. The captain w ill only 
know his s h i p  is somewhere 
within this triangle.

This failure to obtain an absolute fix by 
radio is due in part to the fallibility of the 
human ear, for which no satisfactory substi­
tute has yet been found. The man taking 
these bearings swings a loop antenna over 
a compass card until the sound of the signal 
dies out completely. Noting that azimuth, 
he swings his loop in the other direction until 
he gets another null. The bearing he re­
ceives w ill be the difference between the two 
determined fading points.

This method is found to be more accurate 
than attempting to determine the point of the 
signal’s greatest intensity, but it still permits 
an error. If this error is only one degree, it 
will mean an error of four miles to a ship 300 
miles at sea. Errors of from five to ten de­
grees are not uncommon.

Having thus determined his approximate 
off-shore position while several hundred

as his bearing the azimuth between the two 
determined fading points.

Such bearings are subject to the same 
errors as those received from shore stations; 
but, like the dial phone, which allows us to 
pick our own wrong numbers, the navigator 
has the consolation of knowing that any 
errors made are his own. Each radiobeacon 
sends signals for sixty seconds and remains 
silent for two minutes, during two ten-minute 
periods of each hour, except in fog, when it 
broadcasts continuously.

It is the usual practice for ships approach­
ing New  York from Europe to steer directly 
on Nantucket Lightship during a fog. In the 
spring of 1934 the S. S. Washington followed 
the beacon so closely that it brushed against 
the lightship, carrying away some of its upper 
rigging. A  short time later the liner Olympic
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Radio direction finders (left) help mariners deter­
mine a ship’s position when sky and sea are ob­
scured by fog. Top— By taking soundings with 
a fathometer, as shown in top sketch, a navigator 
can check depth of water under his ship’s keel to 
avoid reefs. Shown above is a chart of ocean 
depths from Nantucket Lightship to Halifax, as 
recorded by a fathometer aboard S. S. C yrus  F ield .

loomed out of a heavy fog to cut 
the 133-foot Nantucket squarely 
in two. Seven men, of a crew of 
eleven, perished.

Since that disaster the Light­
house Service has developed a 
low-power warning transmitter, 
broadcasting on the same time and 
frequency as the radiobeacon, that 
gives out a distinctive warble note. 
When this note is heard, the navi­
gator knows it is no longer safe to 
steer directly on the beacon.

The Lighthouse Service h as  
completed installation of equip­
ment on most of its lightships that 
synchronizes the compressed air 
fog horn with the radiobeacon 
signal by means of an electric 
timer. The radiobeacon has a si­
lent period of a few seconds near 
the end of every third minute. 
There is then a one-second warn­
ing note on both the radiobeacon 
and the fog horn, a one-second 

[ Continued on page 118]
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Builds Odd Sternwheel Boat

Using a washing machine motor, two fan pulleys from a refrig­
erator, spokes from an old chair and other salvaged materials, 
Louis Goodman of Detroit, M ich., built this sternwheel boat.

POWERED by a one-cylindcr gasoline en­
gine salvaged from a washing machine, a 

novel sternwheel boat constructed by Louis 
Goodman, of Detroit, Mich., carries three 
persons at a speed of five miles per hour. The 
craft is steered by moving the sternwheel 
and motor unit by means of a handle that 
projects from beneath the motor frame. The 
sternwheel can also be raised or lowered, per­
mitting use of the boat in shallow water.

Goodm an constructed th e  sternwheel. 
which has a diameter of three feet, from odd 
pieces of equipment such as two fan wheel 
pulleys from an old refrigerator, spokes from 
an old porch deck chair, and six fiat pieces of 
board. A  curved and adjustable galvanized 
sheeting shield serves to protect occupants 
of the boat from the spray caused by the 
churning of the sternwheel.

Chemical Ends Dye Bleeding

Y OU might shudder at the odor of a stale 
egg, or turn up your nose at the smell of 

a bad fish, or choke on ammonia fumes, but 
the ammonia which chokes, the hydrogen 
sulfide gas which makes the egg smell bad, 
and the phosphine gas which makes the fish 
smell foul, are the basis of the newest test 
tube “babies” for the textile industry—the 
“onium” compounds.

Watch particularly the quaternary am­
monium, phosphonium, a n d  sulphonium 
chemical infants. These are complex com­
pounds with hearts of nitrogen, phosphorus 
and sulphur atoms. They bring joy to the 
textile dyer, printer and finisher, who is re­

sponsible for the beautiful color 
and finish of the clothes you wear.

Does the dye in a dress “bleed;” 
that is, run when it is wet or con­
tacts perspiration? Just dip it in 
a warm solution of cetyl pyridi- 
nium bromide, rinse a n d  dry. 
Notice how fast the dyes become. 
Water and perspiration no more 
make them run.

Did the dyer put the wrong dye 
on the fabric, or didn’t the dye 
go on evenly? He needn’t worry. 
He can strip the dye completely 
from the fabric and dye all over 
again. Trimethyl cetyl ammo­
nium bromide, another one of 
those new “onium” compounds 

does the trick.
Other of the “onium” chemicals whose 

names need not worry the layman have now 
made it possible for the dyer to use wool dyes 
on cotton and synthetic silks. This is helpful 
for the wool dyes have always been of 
brighter shades than the others.

Device Exposes Drunkards

Professor R. N . Harger shows a Missouri trooper his new de­
vice for checking amount of alcohol in autoist’s breath.

A “DRUNKOMETER” device, designed to 
determine the amount of alcohol present 

in the breath of persons arrested for driving 
while under the influence of liquor, was re­
cently demonstrated at a National Safety 
Congress held in Kansas City, Mo. The test
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apparatus was invented by Pro­
fessor R. N. Harger, chemistry 
professor at the Indiana Univer­
sity School of Medicine.

To operate the “Drunkometer,” 
the suspect blows his breath into a 
rubber balloon to which is fitted a 
tube leading into th e  machine 
proper. The b a l l o o n  is then 
emptied, the air passing through 
tubes containing special chemicals 
which register the amount of alco­
hol fumes present by changing in 
color and clearness.

Family Of Three Travels In 
Home-Built "Cyclemobile"

New Tire Irons 
Aid Mired Cars

Machine Jots Code On Tape

CONSISTING of two pairs of 
steel bars fastened at each end 

with U-shaped irons, a device in­
vented by Louis Karon, of Su­
perior, Wis., is said to provide an improved 
means of enabling an auto to pull itself clear 
of a muddy ditch or snow bank.

The new device can be attached to an auto 
wheel in a few minutes time without lifting the 
car from the ground. I f  necessary, it can be 
installed directly over regular type anti-skid 
chains. Additional extensions to the bars give 
even greater traction in soft snow.

The A . Martin family of Dracutt, Mass., uses this ’ 'Cycle- 
mobile”  for trips to nearby towns. Vehicle consists of two 
bicycles joined together and covered with a canvas hood.

TWO bicycles joined together by means of 
a specially constructed frame and covered 

by a streamlined, water-proofed canvas hood, 
serve as a novel and cheap medium of trans­
portation for A. Martin, of Dracutt, Mass. Dry 
batteries supply current to operate the front 
and rear lights of the “ cyclemobile,” as the odd 
vehicle has been named.
. Resembling an automobile of radical design 
in its appearance, the cyclemobile’s hood 
boasts ising-glass windows. The interior is 
fitted with luggage compartments and a berth 
for Martin’s 18-month-old daughter. Hus­
band and wife work dual sets of pedals.

The U-shaped steel bars of a new auto tire device 1 bottom) 
are said to enable a car to free itself from a mud ditch or 
snow bank. Device is installed without jacking car (top).

1~|ESIGNED for attachment to any radio 
r e c e i v e r ,  

the code reader 
device illustrated 
here transforms 
code signals into 
a visual record of. 
dots and dashes 
on a s p e c i a l  
c h e m i c a l l y  
treated tape. The 
machine will op­
erate a t speeds 
up to 300 words 
per minute.
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Six STEEL GUY WIRES BROKEN 
AT INTERVALS BY INSULATORS

END OR RADIALS

'WESTINGHOUSE I
[PORCELAIN INSULATOR]

HOUSE

UNDERGROUND CONCENTRIC CABLE TRANSMISSION 
LINE TO SUPPRESSOR ANTENNA-TYPICAL EXAMPLE

KDKA's new 718-foot antenna is composed of 32 three- 
cornered welded steel sections placed one atop another 
(above). The 60-ton structure rests in a ball-and-socket 
joint of a huge porcelain insulator, as shown at left.

TOWERING 718 feet high, a new vertical an­
tenna erected for radio station K D K A  in East 

Pittsburgh, Pa., w ill enable primary broadcasting 
service to be given over an area ten times greater 
than that previously provided. The mammoth an­
tenna, claimed to be the highest welded structure 
in the world, is encircled by eight 90-foot antennas 
designed to suppress interfering waves normally 
emitted in radio transmitting.

To improve the conductivity of the ground 
around the antenna, 48 miles of copper wire have 
been buried a foot under the surface, radiating out, 
one degree apart, for 700 feet. A  brilliant aviation 
beacon tops the skyscraper antenna.

Plan layout of the complete antenna 
system. The efficient ground system 
reduces effect of skywave emissions.

500 WATT BEACON

TOWER BROKEN AT 336-FOOT LEVEL 
FOR SECTIONALIZING INSULATORS

360 COPPER WIRE RADIALS PLACED 
UNDERGROUND EACH RADIAL 700 
FEET LONG SPACED ONE DEGREE 
APART STARTING AT BASE OF TOWER 
FORMING A COMPLETE CIRCLE AS 
SHOWN BY DOTTED LINES. RADIALS 
CONSTRUCTED OF NO. 8 COPPER 
WIRE MAKING A TOTAL LENGTH 
OF APPROXIMATELY 4 8 M ILES TRIANGULAR STEEL TOWER 5'/2 FEET 

BETWEEN LEGS —718 FEET HIGH 
WITH LADDER ON INSIDE

EIGHT-WIRE TRANSMISSION 
LINE FROM STATION

EIGHT WOODEN POLES 90 FEET 
HIGH FORMING A CIRCLE AROUND 
TOWER-EACH POLE SUPPORTING 
A SUPPRESSOR ANTENNA 
OF COPPER TUBING AS SHOWN 
BY TYPICAL EXA M PLE-PO LES  
LOCATED 504 FEET FROM 
BASE OF TOWER

New Giant
ANTENNA 
Fas* 1DKA



Street Alarm Box Calls Either Police Or Firemen
A N  EMERGENCY alarm system 
*  developed by Berkley E. 

Cover, of Chicago, 111., enables a 
call to be made for policemen or 
firemen, according to the emer­
gency, from the same signal box. 
The sender of the alarm can talk 
into a microphone at the street 
signal box or, if too excited to talk, 
can send the alarm by turning 
dials marked “Fire” and “Police,” 

The street signal boxes in the 
new alarm system are connected

A. new street alarm box (left) enables fire or police alarms to be sent 
verbally over a phone or by turning proper dial. Central switchboard 
operator (above) receives call and sounds alarm in fire or police station 
that is nearest the street box from which the original call was sent.

to the switchboard of a central office. Upon receiving 
an alarm, the dispatcher at the central office speaks 
into a microphone connected to loudspeakers in every 
fire station in the city. In less than one minute, the 
fire-fighting apparatus nearest the blaze is on its way. 
The same procedure is followed in contacting police 
stations in order to send a patrolman, squad car, or 
emergency crew wherever needed, enabling authori­
ties to gain control of situation in minimum time.

Camera On Policeman's Revolver Snaps Evidence

ATTACHED to the barrel of a service re- 
- volver, a compact motion picture camera 

enables a policeman to take action pictures 
of any person at whom the revolver is aimed. 
The pictures thus obtained can be presented 
as evidence at court.

The motion picture camera is triangular 
in shape and is attached under the barrel of 
the revolver by means of metal clamps. 
The lens is directly in line with, and under, 
the revolver muzzle. The camera is set in 
action by a slight pressure on the revolver 
trigger, independent of the firing of the 
weapon. Due to the compact size of the gun 
camera device, only a small roll of film can 
be accommodated at one loading.

If yoxi are interested in items described in 
this issue, send a stamped, return envelope 
for a list of manufacturers’ addresses. Attached to the barrel of a revolver, a new' compact motion 

picture camera helps policemen secure evidence of crime.
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du Pont de Nemours 8C 
Company plant at Deep­
water, N . J . ,  Vhich can 
p ro d u ce  one m i l l i o n  
pounds of neoprene yearly .

Night view of the E . I . Ep$
.



Plasticizing and drying neoprene. Apparatus unlike 
anything the chemical industry ever before knew made 
it possible for chemists to produce a rubber substitute 
that excells Nature’s product in its adaptability.

Neoprene resembles natural rubber more closely than 
any other artificial product. An X-ray discloses that 
its physical structure is the same even though its 
chemical composition is different. Photo shows one 
of numerous steps required in processing neoprene.

and other compounds, formerly imported, 
are now being produced here. And now 
rubber may be added to this list of essential 
raw materials.

Rubber is a vital element in our life. It 
is used not only for tires but for thousands 
of other products that are essential to our 
industrial civilization. More than ninety- 
nine per cent of the world’s rubber is grown 
in the tropics. Many attempts have been 
made to grow substitutes for rubber in the 
United States, but none has ever succeeded.

Millions of American dollars, British 
pounds, and German marks have been ex­
pended during the past fifty years in an 
attempt to produce a synthetic rubber; that 
is, a product identical with natural rubber 
made by chemical means, preferably from 
raw materials, that are freely available in 
these industrial countries. A il of these 
efforts to produce a true synthetic rubber 
have met with failure. Germany, during 
the World War, did produce a synthetic 
product that was used as a substitute for 
rubber, but it was a very poor imitation 
of the natural product and consequently its 
production was dropped as soon as the war 
ended in 1918.

THE diversified chemical manufacturing 
industry of America is finding a way 

to make this country free from dependence 
on foreign sources for an increasing number 
of vital raw materials. Only a few years 
ago, America depended on the nitrate beds 
of Chile for fertilizers and raw materials 
for industry. Today, it makes its own ni­
trates from the air.

Camphor was from time immemorial a 
natural monopoly of the Far East. Today, 
America makes its own synthetic camphor 
for medicine and the needs of industry. A 
large and increasing number of medicinal

S I



Finished articles made of 
neoprene (right) not only 
look like those made of 
crude rubber and have the 
same elasticity and tough­
ness, but also have the 
added ability to resist the 
action of oils, gasolines 
and solvents which destroy 
real rubber. Because of 
these ad van tages  neo­
prene’s use increases daily.

Some of the massive equip­
ment used to carry out the 
chain of chemical miracles 
involved in the production 
of neoprene is shown be­
low, The process consists 
of an intermarriage of cer­
tain gases to produce 
liquid chloroprene, which 
in turn is converted into 
the tough, r u b b e r - l i k e  
solid known as neoprene.

rubber-like material from acetylene gas. The 
first experiments were quite disappointing, 
but help came from an unexpected quarter.

The chemical director of the du Pont Com­
pany attended the first symposium on organic 
chemistry which was held in Rochester by 
the American Chemical Society. A t that 
meeting, Father J. A. Nieuwland of the Uni­
versity of Notre Dame told of the results of 
some of his experiments on the chemistry 
of acetylene. Father Nieuwland had been 
studying the gas and conducting research into 
its properties for many years and was recog­
nized as the outstanding authority on its be­
havior from a scientific point of view.

His report told how he had succeeded in 
causing acetylene to polymerize, or, in plain 
words, to form giant molecules by combina­
tion of smaller molecules with one another.

In 1925, research chemists of the du Pont 
Company began to work on the rubber prob­
lem, but they did not try to duplicate natural 
rubber as others had done. “Why,” they said, 
“ should we assume that the product created 
by nature for an entirely different purpose 
is the best material for making the thousands 
of rubber products that modern industry re­
quires? Why be content to reproduce in the 
laboratory the product that Nature has pro­
vided? Let’s start with different raw mate­
rials and produce a product that is even 
better adapted to present-day industrial re­
quirements.” Among other things, they 
visualized a process for the production of a

Acetylene when combined in this way became 
a different chemical entirely called di-vinyl- 
acetylene. That was something that the du 
Pont chemists had not tried. Arrangements 
were made to have Father Nieuwland’s ex­
periments duplicated in the du Pont labora­
tories and an effort was made to convert this 
di-vinyl-acetylene to . synthetic rubber, but 
it did not work. From di-vinyl-acetylene the 
chemists were able to obtain only the hard, 
brittle resins that Father Nieuwland had 
already produced.

The next step in the pursuit of a better 
rubber substitute was taken by a group of 
chemists who found that by changing the 

[Continued on page 118]
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Belt Drive Replaces Wheels On Novel Motorcycle

Equipped with a drive belt instead of wheels, this *'tractor-cycle”  is said 
to traverse steep hills and rough roads with ease. A  military adaptation of 
the novel cycle is shown on the MM cover miniature reproduced at the left.

DEVELOPED p r im a r ily  for 
operation over rough ground, 

a new type of motorcycle invented 
by J. Lehaitre, of Paris, France, 
features a tractor-type drive belt 
as its means of locomotion in place 
of conventional wheels. Named the '“tractor- 
cycle” by the inventor, the novel vehicle is 
said to be superior to an ordinary mo­
torcycle in its ability to climb steep and 
rough grades, although its speed on level 
ground is limited to about 25 m.p.h. Steering 
is accomplished by handlebars which con­

trol a sideways motion of the drive belt.
The tractor-cycle could easily be adapted 

for military use, as depicted on the cover of 
this issue by a M o d e r n  M e c h a n i x  artist. 
Fitted with a machine gun, the cycle could be 
used by dispatch riders or entire military 
units to travel over shell-torn terrain.

Power-Driven Timber Saw Has Stationary Blade
4 POWER-DRIVEN saw used to cut 

-t*. timber during the construction of a huge 
wood crib at Grand Coulee Dam in Oregon 
features a blade that actually stands still while 
the cutting process takes place. The “ secret” 
of the novel saw is that the teeth run on an 
endless chain around the blade, which merely 
serves as a guide for the teeth as they cut into 
the timber. A  three-horsepower compressed 
air motor drives the chain. The saw is so de­
signed that it can also be used under water 
without impairing its efficiency.

Addresses of manufacturers of products 
mentioned in M ODERN M EC H ANIX  can be 
obtained. by sending a stamped, self-ad­
dressed envelope to the editors.

These  workers are using a novel saw featuring a blade that 
stands still! The cutting teeth run around the blade on an 
endless fhairi. which is powered by a .compressed air motor.
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Scale Model Demonstrates Novel Racing Vessel

A scale model enables Otto von Kories to explain how hollow- 
steel drums will propel a new vessel in which he hopes to 
travel over the water at a speed of more than 180 m.p.h.

A SCALE model of a streamlined vessel in 
which he hopes to attain a speed of 180 

m.p.h. has been constructed by Otto von 
Kories, of Los Angeles, Calif. The model fea­
tures all the equipment that will be found on 
the full-sized vessel when it is built, according 
to the inventor.

As shown by the model, Kories’ design re­
lates to a non-sinkable craft which will have 
a draft of only six inches, traveling over the 
water on hollow steel drums that act as paddle 
wheels. Driving motors will be located upon 
stationary carriages within each drum, being 
connected by gears to the circumferences of 
the drums. Three-foot circular openings in 
the ends of the drums will permit entry to the 
interior in the event that motor trouble de­
velops. Control will be maintained from a 
bridge at the forward end of the novel craft.

Foot Pedal Controls Mainsheet Of Ice Yacht

STEERED by a wheel instead of a tiller, an 
ice boat produced by a leading manufac­

turer features a special clamping device that 
enables the skipper to hold the mainsheet 
by means of foot pressure on a pedal. The 
device automatically releases the sheet as soon 
as the foot is lifted off the pedal.

The bottom of the new ice boat is rounded, 
the runner plank being set flush with the bot­

tom so as to reduce wind resistance. The 
craft is 18 feet long and features a 13-foot 
runner plank for single-seater types and an 
11-foot runner plank for two-seaters.

A  hollow mast of clear airplane spruce, 
which is secured in such a way that it will 
rotate freely and set itself automatically at 
any angle to the boat which continues the 
curvature of the sail, is also featured.

Designed for Class E  racing, this ice boat features many improvements. Close-up shows pivot joint of free-rotation mast.
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Navy Acquires Giant Patrol-Bomber Flying Boat

Four engines of 1,050 horsepower each are required to power this huge Sikorsky flying boat. Plane has three gun turrets.

CLAIM ED to equal any known plane in 
military load-carrying capacity, a new 

patrol-bombing flying boat has been con­
structed for the U. S. Navy by the Sikorsky 
Aircraft Company, of Bridgeport, Conn. The 
huge aircraft is powered by four Wasp en­
gines of 1,050 horsepower each and is 
equipped with the latest type three-bladed 
constant speed propellers.

Designated as XPBS-1, the bomber is an 
all-metal, high-wing, full cantilever mono­
plane of new design. Every known approved 
device for safety and ease of operation is in­
corporated in the construction of the craft. 
While strictly a flying boat, provisions are 
made for the carrying of beaching gear, such 
as is shown in the above photo, to facilitate 
beaching, docking or ramping when desired.

The new flying boat features an innovation 
in equipment—a 110-volt electrical system 
which generates power for all electrical units 
such as flaps, anchor winch, radio, lighting 
system, bomb controls, etc. An auxiliary 
gasoline engine drives the generator supply­
ing the electricity. Complete radio equip­
ment, comparable to that used on a destroyer, 
is installed in the Sikorsky bomber.

The armament of the XPBS-1 consists of 
bow, rear, and center gun turrets incorporat­
ing many new features in design. Being 
soundproof throughout and equipped with 
commodious living accommodations for the 
crew—a mechanics’ workshop, galley with 
electric stove, water distiller and dry-ice re­
frigerator—sustained military operations are 
possible without affecting the physical en­
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durance of the crew. No performance data 
has been released as yet.

Machine Analyzes Coloring

A RECORDING p h o to e le c tr ic  spectro­
photometer, an instrument which auto­

matically determines the light reflection 
properties of any object by means of a com­
plex photoelectric system, has been developed 
by a leading ink manufacturing firm. Ap­
plicable to all types of color analysis work, 
the machine can also be used in determining 
chemical compositions.

In operation, the color sample to be tested 
on the machine is placed at the end of a 
long tube. Its characteristics, transmitted by a 
photoelectric system, are then translated into 
a prosaic curve traced on a recording drum.

This photoelectric device enables operator to analyze color,
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NIC SPRANK OFFERS S5.00 FOR BEST ODDITY

* t  Flying  fortresses  are  n o t  n e w i
. “  A I T U A n r . U  T U P  ! 1 C  S D M V ' P W F W  P! V I  Mi'A LTH O U G H  T H E  U .S .A R M Y S 1 N EW  F L Y IN G  

F O R T R E S S E S  WITH 8  MACHINE GUNS A R E  CON­
SIDERED THE LAST WORD IN D EFEN SIV E AIRCRAFT, 
IN 1921 THE ARMY HAD A P LA N E MOUNTING THIRTY 
MACHINE GUNS AND WAS PROTECTED BY l '8  INCH 
A RM O RED  S T E E L .—C W  Jacoby, Brooklyn, A'.Y.

U/tt/t//

......WAL
"'y WATER

y  UTOMOBILES PRODUCE WATER!
FOR EVERY GALLON O F G A SO LIN E 
BURNED, APPROXIMATELY ONE GALLON 
OF WATER IS PRODUCED IN TREFORM OF 
VAPOR EXH AUST.- 

PredA. Janie, Oa&mcmt Pa.

0ENNIES HOLD A LOCOMOTIVE!
A PENNY PLACED TIGHTLY A~ 
GAINSTEACH DRIVE WHEEL OF A 
LOCOMOTIVE WILL PREVENT IT 
FROM STARTING -
-Jo h n  P/essnefi/dcJJetLiy, l/ i.

A r m y  P l a n e  M o u n t e d  3 0  G u n s

l(3A Li. OXYGEN

S arth supplys fishermen
WITH PAINT/-NEAR LU B EC  
M E.,M A T ER IA L FOUND IN THE 
GROUND,WHEN MIXED WITH FISH 
OIL,FURNISHES PAINT WHICH HAS 
BEEN USED BY FISHERMEN FOR 
NEARLY A  CENTURY, TO PAI NT 
THEIR BOATS.Gerald Marshal/, Auburn,/fe.

Five dollars will be paid for the oddity selected by Nic Sprank as the best o f  the month. One dollar will be paid for ail others 
used cn this page. Send your oddity to Nic Sprank, Editorial Office, Modem Mechanic, 1501 Broadway, New York, 
N_ Y . Source or proof of each oddity must be given. Send all oddities separately, not with other manuscripts or letters.
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Photo Lens Registers Roys Predating Dinosaurs

BELIEVED by its makers to be the fastest 
in the world, a new astronomical photo­

graphic lens has been used at Mount Wilson 
Observatory in Pasadena, Calif., for taking 
pictures of light rays which, scientists claim, 
left distant stars before dinosaurs trod the 
earth. In conjunction with the 100-inch re­
flector at Mt. Wilson, the new lens has photo­
graphed spectra of nebulae 30,000 times 
fainter than the faintest star visible to the 
unaided eye.

Dr. M. L. Humason, who conducted the 
Mt. Wilson Observatory tests, reported that 
the speed of the observatory’s spectrograph 
was doubled through use of the new lens, 
which has a speed of F. 0.59. Astronomical 
data placed the nebulae observed by Dr. 
Humason as being an estimated distance of 
80 million light years from the earth. Through 
use of the new lens, scientists can now ob­
serve faint objects which have previously 
been deemed hopeless from an astronomical 
viewpoint, according to Dr. Humason.

Compound Irradiates Heat

Galvanometer tests of steam-heated cubes, one painted with a 
new compound developed by W . F . Alder and the other un­
painted, indicated that treated cube gave 40 degrees more heat.

APPLIED to a surface like paint, a new 
■ compound developed by W. F. Alder, an 

Altadena, Calif., scientist, is said to possess 
great heat absorption and irradiation quali­
ties. In tests, galvanometer readings indi­
cated that a steam-heated cube of polished 
copper painted with the compound had a 
temperature 40 degrees higher than a similar 
untreated cube. The compound is being used 
by California fruit growers to increase the 
heat given off by smudge pots placed in 
orchards during periods of frost.

This new photographic lens enabled astronomers at Mt. 
Wilson Observatory to take pictures of nebulae estimated to 
be 80 million light years away from the earth. D r. M . L . 
Humason adjusts lens, believed to be the fastest in the world.

Kiddies Taught Traffic Laws

A M INIATURE roadway complete with 
signs, stop-and-go lights, crossings and 

safety zones is being used to teach pedestrian 
and auto traffic regulations to school children 
in Brentwood, England. The lessons are 
made interesting for the tots by letting them 
drive miniature autos over the “highway,” 
impersonate policemen, etc.



by Walter E. Burton

THE man in the lookout station leans for­
ward tensely. His eyes ache as he gazes 

through his binoculars. Yes, there is a wisp 
of smoke all right; and it seems to be grow­
ing in size. Looks like the fire might be near 
North Fork.

The lookout leaps across the floor to a re­
lief map hanging on the wall. With his pencil 
he traces a route the nearest fire-fighting 
crew can take to reach North Fork. Two 
or three times he has to back up and detour 
around small, but deep, canyons or small 
streams whose sides are steep, and which 
might delay the crew too long. It is but a 
matter of seconds until he has worked out 
the shortest and easiest route; and not many 
more seconds until the men from the nearest 
station are preparing to depart.

In a few hours, thanks to quick work of 
the forest fire fighters, thousands of dollars 
worth of timber, scores of wild animals and 
perhaps even a number of human lives have 
been saved from the Fire Demon. But the 
story might have been different, if that relief

Top photo-—Relief map of Vicksburg {M iss.) 
National Military Park. Centex—-Making a model
Indian village for use in an historical exhibit. 
Lower"—Pulling the mold from a clay relief map. Not child's play, but a
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A sculptor (top) checks a 
day model to be used in 
making a diorama. The 
hunter (above) was modeled 
for use in a miniature group 
depicting commercial Bu$alo 
hunting during pioneer days.

A  CCC worker (left) com- 
pletes the running gear of a 
wagon to be used in a model 
display. Considerable re­
search is undertaken to as­
sure authenticity of details 
in fully completed models.

map had not been at hand for pointing out 
the quickest route to the fire.

Behind that map is a story of Uncle Sam 
as an up-to-date builder of models and man­
hood. For the map in question is one of the 
products of government model laboratories 
operated by Civilian Conservation Corps boys 
as part of the Emergency Conservation Work 
program. There are two such laboratories 
in the country. One of them is at Fort Hunt,

Virginia, not far from George Washington’s 
historic home at Mount Vernon. The other 
is at Berkeley, California. These laboratories 
carry out projects of model building and relief 
map making sanctioned by a committee.

The models serve a variety of useful pur­
poses. Perhaps the superintendent of a na­
tional park will want a relief map of the park 
to exhibit to visitors to acquaint them with 
the topography of the region, or a diorama

valuable service is this branch of government activity, 59



to explain some historic event, or natural or 
scientific feature. The original relief map of 
a certain area may be duplicated many times 
for museums or schools which are willing to 
pay for the materials required to make the 
casts. In laying out trail systems and roads 
through parks or other territory, thousands 
of dollars may be saved by making prelimi­
nary layouts on relief maps instead of making 
expensive surveys on the actual ground. 
When working out a fire control system for 
the protection of a forest area, a relief map 
is of great value in selecting the most ad­
vantageous positions for observation towers, 
cutting trails, and placing fire-fighting equip­
ment. In reforestation work, a relief map 
makes it easy to work out a planting schedule, 
so that trees will be placed where they will 
thrive best and do the most good. The use 
of a relief map for helping fire fighters reach 
a forest fire by the most convenient route 
already has been described.

But relief maps are not the only projects 
turned out at the government model labora­
tories. Carefully-made scale models of his­
toric Indian villages help tell effectively the 
early history of the country. Sometimes the 
relief map of a region includes a complete 
model village or town, each detail, down to 
the smallest building, being faithfully repro­
duced to scale. For instance, a model of the 
Hot Springs, Arkansas region, includes scores 

IContmued, on page 128]

A general view of a workshop in Uncle Sam’s 
Model Laboratory at Fort Hunt, Va .. is shown 
above. Experienced model makers are in charge.

Model trees (above) are made of permanent ma­
terials. Contours on a relief map are developed 
from heavy cardboard layers, as shown below.
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Eye Exerciser Apparatus 
Resembles Circus Wheel
f  |ESIGNED to strengthen eye muscles 

through exercise, a new apparatus in­
vented by Dr William I. Henry, of Akron. 
Ohio, resembles a carnival chance wheel in 
appearance. The device consists principally 
of a large rotating disc to which toy animals 
are attached in slots in such a manner that 
they assume different positions as the disc 
rotates by mechanical means.

To use the apparatus a patient sits before 
the disc, placing the chin on a special rest. 
Watching the antics of the toy animals as the 
disc rotates at various speeds provides exer­
cise for the eye muscles.

Placing her chin on a rest pad and watching antics of to> 
animals as they pass by on a rotating disc, this young lady 
indulges in an exercise said to strengthen eye muscles.

Edison Memorial Bulb Beady

Standing 14 feet high with a diameter of 9 feet, 6 inches, 
this electric bulb will be placed atop Edison Memorial Tower 
in Menlo Park, N . J .  Interior features 960 electric lights

A G IAN T electric light bulb, 14 feet high.
which will surmount the 5100,000 Edison 

Memorial Tower at Menlo Park, N. J., in 
commemoration of the invention of the incan­
descent lamp by the famous inventor, has 
been completed. The bulb, in position atop 
the 150-foot tower, w ill also serve as an air­
ways beacon.

The bulb consists of 164 pieces of glass cast 
in two-inch diamond patterns around a steel 
skeleton frame. The interior features 960 in­
candescent lights and a 24-inch reflector.

Three In Family Blow Glass

A STREET shop in Los Angeles, Calif., 
displays glass-blown decorative objects 

created by three generations of artisans— 
father, daughter and grandson. The grand­
son, Dick Manley, is only ten years old, but 
already has four years of glass blowing ex­
perience to his credit. Together, they have 
created an interesting exhibit of the glass- 
blowers’ art which includes objects such as 
sailing ships, a i r p l a n e s ,  animals, candle 
holders, flowers, trees etc.

Three generations— father, daughter and grandson—-of glass- 
blowing artisans display their craftsmanship in this photo.
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"Planeometer" Detects Minute Pavement Deviation

Deviations in highway pavement as small as l/100tH of an 
inch are readily detected and magnified by this "Planeometer”  
device, which is used by Oregon State Highway Commission.

Builds Midget Locomotive

A M INIATURE locomotive designed and 
built by Robert Hunter, of Wilmot, South 

Dakota, is said to be capable of hauling a 
train of cars carrying ten persons weighing 
approximately 1,800 pounds without reducing 
its power or speed. Mr. Hunter is 50 years 
of age and constructed the locomotive and 
cars in his home workshop during spare 
time throughout winter months.

The miniature locomotive is complete in 
every respect. Weighing 1,140 pounds, the 
engine is five feet long and is rated at six 
and seven-eighths horsepower. Two hundred 
and forty feet of oval track are used as a 
“right-of-way” for the complete train.

Transporting his home-built train to fairs 
and other celebrations, Hunter has developed 
an extensive' business by taking interested 
spectators for a ride over the oval trackage 
at ten cents per passenger.

Controlled from its tender, this home-built locomotive has 
a power rating of 6 % -horsepower. I t  successfully hauls a 
train load of ten passengers weighing about 1800 pounds.

Angela O ’Byrne, voice authority, examines the vocal chords 
of Thomas Freebaim-Smith, radio singer, with an ' ’auto- 
phonoscope”  consisting of tiny mirrors in a long tube.

CONSISTING of an intricate maze of hid­
den mitrors in a long, slender metal 

tube, one end of which is inserted into the 
mouth far back toward the throat, an “auto­
phonoscope” device enables voice teachers 
to peer at pupils* vocal chords while they are 
in action. Tiny, but powerful, electric bulbs 
at the tip of the tube provide light within the 
pupils throat during the examination.

En a b l i n g  au th o rities  to
check the work of laborers 

as well as traffic load effects, a 
“Planeometer” device used by the 
Oregon State Highway Commis­
sion detects deviations as small 
as .01-inch in any ten feet of pave­
ment parallel to the center line. 
The machine was invented by 
W. C. Newell, of Portland, Oregon.

The amount of variation is re­
corded on a special scale, being 
magnified four to ten times. A  
chalk marking device attached to 

the machine marks the rough spots as they 
are encountered, enabling work crews to re­
locate the points of deviation later when 
repairs are to be made.

Device Bares Vocal Chords
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Private Planes And Boats Engage In Sham Battle

A NOVEL sham battle between 
private airplanes serving as 

bombers and small cabin cruisers 
serving as an enemy fleet was re­
cently staged on Long I s l a n d  
Sound. Sacks of flour were used 
as bombs by the aircraft, while 
cameras constituted the anti-air­
craft defense of the pleasure boats.
Swooping low over the zig-zag­
ging motorboats, the a i r p l a n e  
pilots dropped their flour bombs, 
hoping to score a hit on the decks 
before their planes were “shot” 
down by the cameras in the hands 
of the eager boat crews.

Swooping down upon pleasure boats representing an '’enemy”  
fleet, privately owned airplanes dropped bombs, in the form 
of sacks of flour, during a sham battle on Long Island Sound.

Chain Stump-Puller Devised

A POWERFUL, noiseless and hand-op­
erated chain stump-pulling device which 

uses the principle of the hydraulic jack, has 
been developed by the German engineer von 
Nickish-Rosenegk. A  steel tripod is set up 
over the stump to be pulled and chains at­
tached to the stump. These chains fasten into 
one end of a plunger which gradually ascends, 
due to the pumping on the handle of the hy­
draulic jack. A  force of over 66,000 pounds 
thus created pulls out the stumps.

Exhaust Gas Made Harmless

Booth Is Minus Door

A TELEPHONE booth without a door, yet 
without a disturbing sound, is on exhibi­

tion at the Museum of Science and Industry 
in Chicago, 111. The doorless booth is made 
quiet by liberal use of sound absorbent ma­
terial and is kept cool by perforations in its 
sides. The sound absorbent material creates 
a “ zone of quiet” inside the booth.

Miniature Autos Exhibited

These young ladies are comparing the craftsmanship of two 
models entered in a miniature auto show staged in New York.

A M INIATURE au tom b ile  exh ib ition  
staged at the International Building 

in Radio City, New York, for the benefit 
of the Boys’ Brotherhood Republic of New 
York City, featured many excellent models 
ranging in size from tiny vehicles one foot 
long to several capable of seating two persons.

RESEMBLING a muffler in appearance, a 
device designed for attachment to auto­

mobile exhaust pipes is said to bum up carbon 
monoxide gas before it can escape into the air, 
thus reducing the danger of concentrated 
exhaust fumes in garages, tunnels, etc.

The b u r n e r  
contains a special 
porous earth, to 
w h ich  c o p p e r  
oxide h a s  been 
applied. The hot 
exhaust gases mix with air drawn in through 
a vent in the burner and glow brilliantly as 
they pass over the copper oxide, which 
causes dissolution of the poisonous mon­
oxide gas before it is released.

February,  1938 63



Elevator Garage Stores Auto Under Lawn Of Home

Restricted by law from building a regular garage on his lawn, a London suburbanite solved the problem by installing an elec­
trically driven elevator garage under the lawn. Controlled by switch (center photo), the elevator quickly rises or descends.

LACKING  room to build a garage at the 
* side of his home and being forbidden by 

city ordinance to erect one in front or at the 
rear, a suburban Londoner solved his prob­
lem by installing an elevator garage under

the front garden. The elevator is electrically 
driven and control switches within the house 
cause it to rise or lower within a few seconds, 
When in a fully lowered position, the elevator 
roof is flush with the ground.

Aircraft Has Bird-Like Wings

INSPIRED by the actions of birds in flight, 
R. Passatt, of Surbiton, England, has con­

structed a flying machine that features wings 
shaped like those of the feathered fliers. “The 
Lark,” as the novel aircraft is called, is 
equipped with a ten-horsepower engine and 
a propeller which provide forward motion, 
the bird-like wings revolving rapidly to 
create vertical flight only.

The wings of “The Lark” are not onlj

Presenting a novel appearance, this flying machine features 
bird-like wings covered with gauzy material to "catch”  air.

shaped like those of a bird, but are covered 
with a gauzy material which is said to catch 
the air like feathers do. The entire aircraft 
weighs only 360 pounds, the motor and wing 
mechanism being mounted on a metal frame 
encased in a wooden fuselage.

Hobby Results In PWA Job

HOBBIES sometimes grow into million- 
dollar projects, as the experience of 

H. A. Siedelmeyer, a U. S. Forestry Service 
draftsman, indicates.

Some years ago, Siedelmeyer became in­
terested in building relief maps as a hobby. 
It wasn’t long before the Forestry Service 
decided that he was just the man to super­
vise P. W. A. construction of a great relief 
map of national forests of the west, which 
will be placed on exhibition at the 1939 
Golden Gate International Exposition to be 
located on a man-made island in San Fran­
cisco Bay.

The relief map, which is now two-thirds 
completed, will be approximately 100 by 150 
feet in size and will cost about one million 
dollars. Tire map is being built on a scale 
of one inch to the mile and at the peak of 
work about 800 persons will be employed.
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Railroad Tests Mile-Long 
Stretch Of Welded Track
/ | N E  of the longest stretches of continuous 
”  railroad track—a mile-long p a i r  of 
welded rails—has been placed in heavy-duty 
service near River Valley, Pa. With 75,000- 
pound engines hauling from eight to ten 
trains a day, each having up to 125 loaded 
cars, the welded track is being used as a 
proving ground where American railroads 
can learn the ability of the novel trackage 
to stand up under heavy traffic. The cost of 
maintaining the new type of track will be 
made available to all railroads.

Welding the sections of track into a con­
tinuous unit was accomplished by the ther­
mite process, wherein the rail ends a r e  
brought tightly together, placing a mold 
around the joint, preheating rail ends and 
generating liquid steel by thermite reaction, 
letting the molten steel run into mold.

Fire Box Traps Pranksters

Demonstrated above is a new fire signal box that locks the 
hand of alarm sender until released by a policeman or fire­
man with a key, thus deterring the sending of false alarms.

THE sending of false fire alarms by mis­
chievous persons m a y  b e  eliminated 

through use of a newly developed call box. 
To use the device, the sender of an alarm must 
pass>a hand through a special compartment to 
reach the signal dial. Once the dial has been 
turned, the sender’s hand is locked in the 
compartment until released by a fireman or 
policeman with a key.

Flexible enough to bend around a 15-degree curve without 
being fastened to the flat cars, a mile-long continuous stretch 
of welded track is carried to a Pennsylvania test site.

"Legcuff" Prevents Running

CRIM INALS are prevented from making a 
break for freedom while being trans­

ferred from court to jail through use of a 
mechanical “legcuff” recently devised. The 
device permits the prisoner to walk or sit, but 
locks and holds the leg in a flexed position 
should he attempt to run.

Simple in construction, the “legcuff” is held 
to the leg by means of small chains which pass 
through locks attached to steel bars which are 
pivoted by a ratchet mechanism at the knee.

Criminals can walk, but not run, when wearing the "legcuff”  
demonstrated above. Device locks if running is attempted.
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COLOR FILMS

A HOBBY' INVENTION

A N  INTEREST in photography as a hobby 
is responsible for the development, by 

two talented musicians, of one of the greatest 
advances in the photographic field since the 
appearance of the first camera—pictures in 
color, Leopold Godowsky, Jr., a pianist, and 
Leopold Mannes, a violinist, are the young 
men who have achieved world renown 
through development of the Kodachrome 
process, which may revolutionize some 
phases of the photographic art.

The. world today honors them for their con­
tribution to the science of colored photog­
raphy because, strange as it may seem, neither 
man happened to like football while attend­
ing a school in Riverdale, N. Y. While other 
students reported for football practice. 
Godowsky and Mannes spent their time walk­
ing over the countryside. During' their 
numerous walks they developed an in­
terest in photography and considered the 
possibility of photographing, in color, the 
picturesque woodland scenes they saw dur­
ing their jaunts.

The crude experiments of their school days 
led them, 18 years later, to the elaborate 
Eastman Kodak Laboratories in Rochester, 
N. Y., where further experiments finally cul­
minated in the production of Kodachrome 
color film, now available to the owners of 
movie and “still” cameras. The invitation 
to use the facilities of the Kodak laboratories 
was extended to the two hobbyists in 1931 
by Dr, C. E. Kenneth Mees, vice-president of 
the film and camera company, who had 
supplied materials, apparatus and advice to 
the experimenters as far back as 1926 during 
their early research work.

Godowsky and Mannes developed their 
hobby into an industrial venture of the first 
magnitude only by hard and never-ending 
work. During the 18 years before their 
invention was crowned with success, experi­
ment followed experiment as their enthu­
siasm s u r m o u n t e d  e a c h  tantalizing 
discouragement. Every spare minute be­
tween concerts and recitals was given over to 
study, reading and experimentation. Finally, 
in 1931, the pull of their hobby became para-

Forsaking ike musical field, in which they attained no small 
degree of success, Leopold Gowdowsky, a pianist (left), and 
Leopold Mannes, a violinist, "rode” their photography hobby 
to world renown as the inventors of Kodachrome film. Photo 
shows the youthful inventors at work in Eastman Laboratories.

mount, and they laid aside violin and piano 
for the chemist’s test tube.

Today, the “hobby riders” continue their 
work as Eastman Kodak Laboratory tech­
nicians. Each pays tribute to the efforts of 
the other and to the assistance provided by 
fellow workers in the Rochester laboratories. 
The fruit of their work stands as a monument 
of inspiration to all other inventors and 
hobbyists whose work, at first, may not be 
blessed with success.
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Speed  Up Of Coast-To- 
Coasf Air Travel Shown

THE tremendous advance made in speed­
ing up commercially operated coast-to- 

coast air transportation is strikingly por­
trayed in the photograph at the right, released 
by United A ir Lines. Through development 
of high speed aircraft, the time required for a 
transcontinental flight has been reduced from 
33 hours to 15 hours, while the ticket cost to 
passengers has dropped from $400 to $149.50.

The first transcontinental transport planes 
carried only two passengers in a small, poorly 
ventilated cabin. Today, club-type “Main- 
liners” carry 21 passengers in quiet, com­
fortable salons. Super “sleeper” planes 
transport 12 passengers in berths larger than 
a twin bed and provide individual dressing 
rooms for men and women passengers, while 
real linens, silverware, etc., give a regal air 
to meals served aloft.

Artist Makes Wood Pictures

J. W. Show, a California artist, exhibits one of his unusual 
pictures made up of bits of untinted wood secured from 
forests throughout the world. Pictures are Vs-inch thick.

USING bits of wood containing natural 
colors, J. W. Show, a California artist, 

has developed a new method of expressing 
his art. The wood is used to make pictures, 
each piece being fashioned and placed in po­
sition to complete a desired scene. Wood 
from twenty trees is usually required to com­
plete a picture and months of tedious work 
are involved in the process.

Ten Years ofCoasf IcCoasl Fliqhf

1927-33 haui

1930-30 hours

1937-15 hour*

1933-20 Hourj

Progress in transport plane design, with consequent lowering 
of time required for transcontinental flights, is shown in 
above photo. Top to bottom— Boeing 40; Boeing 80; Boeing 
247; Douglas DC-3. Larger planes are under construction.

Build "Mock Up" Air Liners

WOOD, in the form of Douglas Fir ply­
wood, still plays an important part in 

aircraft production, the principal use of the 
material being in the construction of “mock 
ups”—full size models of projected new 
planes. The “mock ups” provide engineers 
with a visual reproduction of their plans, 
enable pilots to test control locations, and help 
determine seat arrangement, finish, etc.

Before building an airplane, engineers first construct a wooden 
"mock up” model to determine seating arrangement, etc.
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a two-wheel trailer and power for its. 
motors is supplied from the show’s 
lighting plant. When not used for the 
comfort of patrons, the equipment can 
be utilized to provide cool quarters for 
performers, working crews and animals.

Airplane Uses Lamp Oil

Arc welded together at the factory, this all-steel house 
is delivered to purchaser by means of a 12-wheel trailer. 
Fittings, plumbing and wiring are installed while en route.

UNABLE to secure proper fuel for 
his Diesel powered airplane when 

he landed at Kabul, Afghanistan, a Ger­
man pilot tried lamp oil in the engine. 
The motor worked satisfactorily on the 
unusual fuel, enabling the plane to make 

its next flight of 1,000 miles without trouble.

A NEW development in home construction 
is an all-steel home which is arc welded 

together at the factory and delivered to the 
purchaser in a completely finished condition. 
The new type homes are of average size and 
feature three bedrooms, four other rooms and 
a lengthy central hall.

Plumbing, fixtures, and wiring are installed 
in the steel homes while they are enroute to 
the purchaser. Special flat trailers equipped 
with 12 wheels and pulled by powerful trucks 
are used to transport the ready-built dwell­
ings to the purchasers’ lots.

Machine Air-Conditions Tent

PLACED against the side wall of large 
tents such as are used by circuses, a 

newly developed machine blows fresh air, 
chilled by passing over ice, into the tent by 
means of a canvas duct suspended over the 
heads of the audience. Only 200 pounds of 
ice is consumed by the unit during an average 
day’s operation, it is claimed.

The air conditioning machine is carried on

No longer need circus patrons complain of the heat within 
the "big top*’, for this new machine completely air-conditions 
tent interior by blowing fresh air through an ice-filled duct.

"Stiltmobile" Aids Mailmen

The large wheels on this "Stiltmobile” are said to enable it 
to travel over roads of heavy mud without becoming mired.

T\ESIG N ED  for use by rural mail carriers 
who must travel over roads which are 

frequently eovei*ed with heavy mud and 
snow, a new “Stiltmobile” is equipped with 
greatly enlarged wheels, elevated fenders and 
a specially designed body.

The odd looking machine is said to travel 
20 to 30 miles on a gallon of gasoline. For 
ordinary transportation purposes, the large 
wheels and elevated fenders can be removed 
and replaced with conventional types.

Sea L@¥@l Drops Yearly

THE Caspian Sea is three feet lower than 
it was one hundred years ago, according 

to a scientist’s recent report. The sea has 
been dropping steadily at an irregular rate, 
the report states, because the 300 rivers and 
lakes flowing into the sea do not compensate 
for losses of water through evaporation.

Addresses of manufacturers mentioned in 
M odern  M e c h a n ix  can be obtained by send­
ing a stamped, self-addressed envelope to 
the editor.



Machine Cuts And BL

A M ACHINE developed by a tractor 
firm in. Milwaukee, Wis., chops up 

hay and blows it into a barn mow, 
eliminating the tedious job of removing 
the hay from a wagon or truck with 
pitchforks. When placed in a silo, the 
chopped hay is said to preserve as well 
as “ long” or unchopped hay.

In operation the entire hay machine 
is hauled to a field by a tractor where 
a silo-filling unit picks up the hay and 
deposits it in a funnel-like cutting ma­
chine. The cutting machine chops the 
hay and drops it into a blower device 
which blows the chopped hay through 
a pipe leading to a waiting truck. The 
same blower is then used to blow the hay 
into bam mows at a later period.

The advantages of stowing away the hay 
in chopped form lies in the fact that three 
tons of it can be stored in the same space that 
one ton of uncut hay would occupy.

Bus Rider Wears Gas Mask

, into small bits, enabling a large quantity to 
be stored in a small space, this machine also loads hay 
into trucks or barn mows by blowing it through a long pipe.

Nail Holds Fractured Bones

A “hip nail guide,” one of the latest ap­
pliances used in treatment of bone frac­

tures, was recently demonstrated before 
members of the American College of Sur­
geons attending a convention in Chicago, 111. 
Constructed of Vitalium, one of the strongest 
known metals, the device guides a special type 
of nail accurately and rapidly into a fracture 
when tapped with a metal mallet. The nail 
serves to hold the fractured bones in proper 
relationship to each other during the healing 
process. A. M. Stephenson, inventor of the 
new surgical device, conducted the impres­
sive demonstration, aided by a nurse.

To eliminate headaches caused by monoxide gas, B. P. David- 
son wears a gas mask while commuting to work on buses.

LEADING a campaign to impress local bus 
‘ operators with the need for some means 

of eliminating the monoxide fumes that pro­
duce headaches and cause passengers to 
suffer attacks of nausea, B. Palmer Davidson, 
of Montclair, N. J., wears a gas mask when 
commuting to his office. The mask is a type 
used by employees in industrial plants.

Tapped with a metal mallet, this device is used to guide a 
special nail into bone fractures. Nail holds bones in proper 
relationship to each other throughout the healing process.
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S L f l

The modern stream­
lined train has yet to 
a p p e a r  on United 
States or British issues, 
but other countries 
have pictured this mod­
em mode of transpor­
tation. The 1936, 40- 
ore Swedish stamp pic­
tures a streamlined 
steam locomotive simi­
lar to the famous 
"Royal Scot” at right.

by
Montgomery 

Mulford

A LARGE number of postage Stamps pic­
ture railroad subjects, including loco­

motives and railroad bridges; it is said 
that there are about 130 types of loco­
motives shown on issues from all about the 
world.

Several of these postage issues picturing 
locomotives were issued primarily to com­
memorate the first railways; others appeared 
to mark the international l'ailroad congress 
meetings. Thus Egypt, in 1933, issued a set 
of commemoratives showing old and new 
locomotives— four different styles were de­
picted on the stamps.

In 1935 Belgium celebrated its first loco­
motive, issuing stamps picturing the first as 
well as the latest used in that country. The 
first one, of 1835, was named “La Beige,” and 
it was pictured on the lower values of the 

[Continued on page 142]



RAFTS and HOBBIES
Pattern for making bird 
appears at left. Photos 
1 and 2 show spring and 
cord mechanism. Right—  
The completed project 
and perspective assembly.

H m d
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YOU probably never saw a real 
live bird that looked like this 

lone, but then you never saw a real 
I live bird do what this one does. 
jWhen you want a cigarette he bobs 
(down and comes up with one in his 
I beak, just like that. Unlike most 

[Continued on page 140]
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STEPS IN M A K I N G

by Dale R. Van Horn

Completed, the inlaid 
stool makes a useful 
living room decoration.

FOR your next lathe project, why not 
make this lovely inlay foot stool? It has 

an unusual design and the striking contrast 
between the white pine and 
figured gum top makes fit 
addition to any room.

The first step calls for 
placing the stock, for the 
top, on the lathe face plate 
and turning it down to size.
The small, center screw type 
was used throughout this 
job. Next, the recess in the 
top side for the white pine 
disc is cut out, care being 
taken to have the cut square.
The piece is then removed 
and a block of white pine 
1-inch thick cut down to 
make a tight for the hole.

The cross design is laid 
out on the pine and this jig sawed out with 
a slight taper—the bottom being very slightly 
smaller than the top opening. This taper 
insures a tight glue joint for the inserts when 
they are tapped home. Proceed by putting 
the block for the top back on the face plate, 
wiping glue inside the recess and around the 
rim of the pine block, then tap home with 
a block of wood under the hammer. Before 
doing this a pattern is taken of the insert 
size. Four pieces are sawed to shape, slightly 
oversize. These are fitted one at a time, their

size reduced by holding them lightly against 
the sanding disc. Glue holds them firmly in 
place. A ll four inserts, however, should be 
fitted and a trial assembly made first to 
insure a good fit. While the inlay design 
shown is simple and of plain lines, any suita­
ble figure can be used, such as the outline 
of a seottie, swan or some other appropriate 
design. Scribe a circle to designate the posi­
tions of the top leg dowels on the under side, 
divide into 6 spaces and, with a cloth pro­
tecting the top, bore the dowel holes %-inch

Left —  Tap white 
pine inlay disc in 
place with a block 
of wood and a 
hammer. The glue 
should be pre­
viously applied to 
the disc so as to 
hold it in securely.

Below —  Fit each 
piece, inserted in 
the cross, in the 
white pine disc in­
dividually. After a 
good fit has been 
obtained, apply 
glue to the edges 
and hammer them 
down into position.
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Jig-saw the white 
pine disc to a slight 
taper so the figured 
gum inserts can be 
tapped down to 
provide a tight fit.

DETAIL OF INLAY 
SEGMENTS-4 r eq 'D.

3/8" 01 AM.

WHITE PINE 
DISC I" DEEP

2"STOCK 
FIGURED 
GUM L *

SHARE> 
AFTER 
MAKING 
INLAYS

2" STOCK 
FIGURED 
GUM

SANDED
FEE T —

LEGS 7/6" 
SQUARE -  
CORNERS 
ROUNDED 
SLIGHTLY

3/8" HOLES 
3/4" DEEP

COMPONENT PARTS 8. ASSEMBLY 73

FIGURED GUM 
INLAY PIECES

TAPER CUT 
SLIGHTLY

deep. Put the piece back in the lathe and finish 
with a good coat of clear lacquer. Later rub it 
lightly with No. 000 steel wool and finally wax.

The base is a simple turning. To get away 
from such a large piece setting flat on the floor 
and perhaps teetering a little if the floor is not 
true, a depression is turned VI-inch deep in the 
bottom side of the base. Most of the remaining 
wide, shallow rim is then sanded away to leave 
4 or 6 feet as indicated. These will 
not be conspicuous, nor need they 
be included if not desired.
They w ill be d es irab le , 
however, under most 
conditions.
[ Continued on 

page 120]

Apply g l u e  
to each dowel 

before fitting 
the top and 

bottom to the 
legs. Glue is 
a l so  applied 

to inside of 
holes.

Left *— At this stage 
the top is ready for 
polishing. The deco­
rative inlay around 
the edge of the top 
is a narrow pine strip 
glued into a "V ’* 
groove made with a 
shaped file tang. Fin­
ish the top by apply­
ing a coat of clear 
lacquer. When dry, 
rub with No. 000 
steel wool and last 
polish with wax.



THESE WINTER PROJECTS ARE EASY TO MAKE

This snowball target thrower permits the trapshooter to con- No elaborate work is involved in building the toboggan car
tinue practice throughout the winter. Construction is of odd described above. Planks 1 by 10 inches form the bottom. The
planks as shown. A piece of inner tube operates catapult. hood is formed from tin. Sides are cut from 1 by 10 inch stock.

Here is an ice scooter that is simple enough for any young- Old bicycle handle bars are used for the steering mechanism
ster to construct. Odd lumber, cut to the dimensions shown, of this speedy ice coaster. Cut all parts to dimensions shown,
can be utilized in order to keep cost at minimum. To insure making them from hardwood if available, otherwise use pack-
rigid construction, all members should be fastened with screws. ing case material. Plane and sand runners perfectly smooth.

Although extremely simple in construction, this icc surf board The "Dutch" Ice Sled described in the above detail needs little
will provide endless thrills. Using a single runner, it travels explanation. Scrap lumber is used throughout in its construe -
over ice with little resistance. On windy days a simple sailing tion. The occupant seats himself in the sled and uses the
rig can be added. An old sheet will serve admirably as a sail. broOmstick pushers to provide the necessary motive power.
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M O D E R N  R A O I A T O R  1 1 I L L I
This practical and 
decorative plywood 
cover also serves 
as a home fernery.

PLYW O O D  C O N S T R U C ­
T IO N  T H R O U G H O U T

CONSTRUCTION 
OF C O R N E R S

B A LC O N Y  ’ 
T Y P E  PERN  
B O X -"GROOVE

FOR
FERN  BOX

i/ 4 "  X 1/2" 
GROOVES'

H O L E S  F O R ' 
L O U V E R  
T E N O N S ----

D O W E L
R O D

S H U T T E R S

p a n e l
' W n
L8° *

rF1 HE modern grille illustrated 
A in the accompanying details 
not only serves as a disguise for 
the unsightly living room radia­
tor, but makes an attractive 
fernery as well.

The grille is of plywood con­
struction throughout. No dimen­
sions are given, since they will 
depend entirely upon the radia­
tor over which the grille is to be 
installed. Three-quarter inch 
plywood is recommended, al­
though if necessity warrants, 
lighter stock may be used.

False shutters or louvers made 
from plywood strips 2 inches 
wide give the grille a distinctive 
appearance. Fern boxes of the 
"balcony” type are secured in 
grooves at each end. The com­
pleted grille should be painted 
in colors that will match the 
decorative scheme of the room 
in which it is to be used.
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THE reason that amateur 
glass blowing is such an in­

teresting hobby is that the work
•Gathering” glass b an impor- actS aS a Stimulant to your

tant operation- Notice the creative ability. W ith  v e r y
small glass tubes and corks , , . . .
used for holding larger tube simple and inexpensive tools,
blowtg t X a  professional in 3 COTne1' ° f  3 r00m OT in the
type, nine jet gas-air burner. attic Ol' basement, you can

quickly learn to make dozens 
of useful and ornamental pieces such as 
vases, small glasses of different shapes, 
beverage sippers and other articles of that 
nature. With further practice and experience 
you will not find it difficult to make the tiny 
animal, bird and flower novelties or “what­
nots,” which are so popular in the home, and 
know that the design is original and that a 
similar article cannot be purchased in the 
stores.

If  you are an amateur chemist, a knowledge 
of glass blowing will enable you to repair 
broken retorts and other apparatus, in

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

This home-made  
glass blowpipe de­
livers a hot flame. 
Inner tube is for air, 
outside tube for gas.



The attractive bud vase at extreme left 
was made by blowing a series of bulbs 
and pushing them flat. The bird nov­
elty was shaped from a solid glass rod. 
Close-up photo at right shows forma­
tion of a beverage sipper from tubing.by Kenneth Murray

addition to making test tubes and other small 
equipment. Or do you prefer to dabble with 
electricity? Then try blowing glass bulbs for 
homemade experimental electric lamps, along 
the line of the mercury-arc type of light, 
which is similar to the well-known “neon” 
tubes. Amateur model makers frequently have 
use for miniature glass parts, and in fact there 
are very few crafts or hobbies where a knowl­
edge of glass blowing would, not be useful.

Locate the glass-blowing laboratory in a 
convenient corner free of drafts and with poor 
illumination, so that it will be easier to judge 
the condition of the heated glass. An ordi­
nary workbench, about 3 feet high, is satis­
factory, or use a kitchen table. Cover the top 
with sheet asbestos, or preferably asbestos 
board, and at the back provide a rack for 
holding your stock of glass tubing in various 
sizes.

A ll amateur glass blewing, and a con­
siderable amount of professional work, is 
done with glass tubing instead of using 
molten glass in a heated retort. You will find 
that soft sodium glass is most satisfactory; it 
should have walls at least 1 mm thick, and a 
bore of from 5 to 10 mm for general work. 
Quite often you can purchase this at a local 
drug store or high school laboratory, other­
wise you can order it of a scientific supply 
house. Ordinarily the tubing is offered in 
5 or 6-foot lengths and costs as little as 25c 
a pound, according to the amount purchased.

Professional and advanced work is done 
with two or more special blowpipes which 
oppose each other and are fed with both gas 
and air under pressure. A  professional outfit 
of this kind is shown in one of the illustra­
tions. However, the beginner can handle 
small work with the aid of a bunsen burner
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such as those used for chemical experiments. 
The larger size, like the one shown in use by 
the author, w ill afford a much hotter flame 
and is to be preferred. It is also supplied with 
extra gas jets of different sizes, which allow 
some degree of control over the gas-and-air 
mixture. I f  the mixture is too rich there is 
the possibility that the glass will become 
darkened as it is heated.

I f  you should wish to construct a profes­
sional-type blowpipe at once, you will find that 
one made entirely of glass gives a very power-

A f t e r  blowing a 
series of bulbs in 
the tubing that will 
form the bud vase, 
proceed by heating 
the end and flaring. 
Use a putty knife 
ground into a tri­
angular shape for 
this operation. Use 
the corner of the 
tool to form the 
flutes, as shown.

After heating the 
end of the bud vase, 
gradually force the 
flaring tool into the 
tubing with a twist­
ing motion. This 
work must be done 
over the bunsen flame 
as depicted at right.

ful flame. Attach rubber tubes with stop-cocks to 
control the amount of gas and air. The latter can 
be supplied by a small foot bellows. Adjust the 
mixture to give a hot blue flame that ends in a fine 
point.

Rotation: In order to heat the tubing evenly it
is necessary to keep it revolving in the flame, gen­
erally by turning it with the left hand. In case the 
middle of the tube is being heated, use both hands. 
This must be done carefully and in synchronization 
so that the glass does not become twisted.

Ordinarily the professional glass blower heats each 
end of the tube and draws it off into a narrower tub­
ing, which is broken off to leave a smaller 6-inch 
spindle at each end. The spindle is much easier to 
turn than the larger tubing. A  more satisfactory 
method for the beginner is to secure a number of 
corks in different sizes and drill them to take short 
pieces of small tubing'. These can be inserted in 
either end of the working tube and serve as remova­
ble spindles. Glass is not a good conductor of heat, 
so the corks w ill not become charred.

“Gathering” Glass: This is a most important
operation for the beginner to learn. Possibly you 

have tried your h a n d  at 
glass blowing in the past and 
have given it up because on 
blowing the heated tubing it 
quickly expanded i n t o  a 

[ Continued on page 128]

Beverage sippers made in the 
home workshop find appro­
priate use as prizes for bridge 
parties or social gatherings.
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Pipe Fittings Make Blow Torch Stove For Home Use
EXCEPTIONALLY 

HOT FLAME

4 " REDUCER
k\

HOLES DRILLED 
NEAR TOP

NIPPLE.. 
FILLED WITH 
CONCRETE TO 
DEFLECT FLAME 
UPWARD
FLOOR. PLATE •

A BLOW torch is a great convenience in 
the home workshop, and at times is a 

very necessary piece of equipment. The two- 
inch nipple connected to the floor plate should 
be of sufficient length to make the opening 
into which the flame is pointed the correct 
height. The torch will throw an exceptionally 
hot flame upward.

Tobacco Can Makes Swab

INSTEAD of using an expensive paint brush 
for paint remover, an empty tobacco tin 

with the help of small pieces of cloth or bur­
lap will do the 
job just as well 
and far more in­
expensively. Any 
loose heavy cloth 
will do to fill the 
can. After it is 
in position, the 
end of the can is 
ham m ered to 

hold the cloth tightly in place.

Spike Tightens Barrel Hoop

A RAILROAD
s p i k e  i s  a 

handy tool for 
lightening loose 
hoops on bar­
rels. The spike 
in its r e g u l a  r 
form is shaped 
so that no fur­
ther work on it 
is required. In use, the head is placed on

the edge of the hoop to be tightened, and 
struck forcibly by a hammer.

Blade Holder Gives Even Cut

THE safety 
blade holder 

s h o w n  in  t h e  
drawing will be 
f o u n d  to be a 
most useful de­
vice for the home 
workshop, inas­
much as it can 
be adjusted to 
make any depth of cut from the thickness 
of a piece of paper to one-quarter of an inch. 
Any convenient piece of strap iron, steel or 
brass may be used.

Paper Clips Aid Soldering

O R D I N A R Y  
paper clips 

of the spring va­
riety, when pre­
pared as shown 
in the drawing, 
make it possible 
to solder wires 
close to insula­

tion without burning. Several thicknesses 
of asbestos should be used to line the clips.

Roofing Holds Pipe In Place
STRIP OF CORRUGATED ROOFING 

FA _  CUT SOMEWHAT WIDER THAN 
DISTANCE THRU WALL

FITTED INTO HOLE 
IN WALL MAKES 
GOOD THIMBLE FOR 
STOVE PIPE

W 7H E R E  stove pipe runs through a parti- 
tion, ceiling or floor, it is advisable to 

have an air-cooled thimble around it to 
eliminate possible fire danger. A  strip of 
corrugated roofing, cut slightly wider than 
the depth of the hole in which it is to be 
used, will end danger and present a good 
appearance.
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PRACTICAL HOME SUGI1ESTIONS
Special Putty Repairs Leaded Glass

THE constant opening and closing of doors fitted with leaded 
glass windows, often results in the glass cracking during cold 

weather. Such breaks can be repaired so as not to be noticed 
by simulating the lead with putty.

Make the putty from either commercial white lead and a 
good grade of whiting or from pure linseed oil and whiting to 
which has been added enough lampblack to give the mixture 
the dull gray color of lead. Apply the putty to both inside and 
outside of the window so glass will be held secure.— G. H. T.

Vacuum Cleaner Aids Furnace Draft
A N  EFFICIENT blower for home furnaces that do 

Aa. not draft properly can be quickly assembled from 
the motor and fan mechanism of an old electric cleaner. 
Remove the unnecessary parts from the motor and mount 
to the side of the furnace with a strap iron bracket. 
A  hole cut in the side of the furnace allows for insertion 
of blower end of cleaner. Draft is regulated by a metal 
disc attached over the vacuum fan. A  7-watt bulb in 
series with motor prevents it from running too fast.

Rugs Made From Cast-Off Clothing

MA N Y  housewives are finding a new use for cast-off clothes 
by converting them into attractive throw rugs. The old 

clothing is cut up into strips about 1 inch wide, then wound 
on a length of stiff wire bent into a U-shape. The base of 
the rug is cut from burlap and the strips sewed fast on a sewing 
machine. As each strip is secured, the wire is pulled out and 
the operation continued until rug is completed.—Mrs. E. R.

Hose Silences "Singing" Guy Wires

GU Y wires such as used to support chimney stacks 
often produce an annoying buzzing or singing sound 

on windy days. To overcome this simply cut several 
pieces of garden hose about 1 foot long, slotted at one 
end to allow for the insertion of the guy wire. The 
opposite ends of hose sections are tacked to the roof.

Stitches Add Life To Window Shades
AFTER being in use for several months, the cheaper grades 

-tj*- of roller type window shades usually show wear at the 
edges. Any housewife having access to a sewing machine can 
avoid expense for new shades by sewing parallel stitches along 
both edges of fabric with thread matching color of shade.
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BUILD THIS STURDY

12" Band Saw
by Melvin A. Noecker 

and Douglas P. Rolfe

THIS saw is built to standard size, 
handles any wood up to 6 inches, and 

cuts to center of a 24-inch circle. It has 
adjustable blade guides above and below 
the table and the table itself may be ad­
justed to any angle. The operator is 
protected by a 2-inch guard which covers 
all but the exposed working portion of 
the blade.

The saw illustrated cost the designer 
only ninety-five cents to build! This, the 
sole expense, was incurred for the Vi by 
78-inch blade, the remainder of the parts 
being taken from old cars and obsolete 
farming machinery. As some of these 
parts may not be available to prospective 
builders, the drawings show substitutes 
in certain cases. Anyone with an in­
genious turn of mind can probably equal 
or even better these with the material 
available in his own locality.

This illustration shows the band saw as it lookŝ  when com­
pleted. Details of the parts indicated are described on the 
ensuing pages. Left—-Perspective plan of saw table.

Start with the base. In studying the draw­
ings and photographs you will observe that 
two types of base frames are illustrated. The 
Anchor Holt cream separator base used in 
the original is fine if you can get hold of one 
handily, but the angle iron type shown in 
Figures 2 and 3 will prove equally satisfactory 
and is, moreover, quite easy to construct.
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B R A K E  DRUM & H U B

MAIN E
FROM Ulu  HrHrafri 
S E T  AS! SHOWN T i-U IiP  
ON t r a n s v e r s e  j, CONNECTING 
HARDWOOD BLOCKS : q oD  p o s t

which hold the tension adjustment pipe in 
place. The %-inch tap occurs at the top of 
the frame as shown. The exact purpose of 
this pipe and the manner of fitting it w ill be 
explained later. In the meantime, tap as 
mentioned and the frame is ready to set up 
on the base.

The frame and a 9-inch length of % by 
2-inch bar iron rest parallel, directly on the 
base as indicated. Across them, are placed 
two timbers which carry the main drive bear­
ings. As the exact size , of these timbers de­
pends upon the style of bearing obtained, the 
dimension will have to be fitted to the job. It 
must result in the 19-inch dimension given 
between centers of the band wheels and, as 
the bearing blocks referred to are bolted clear 
through the bar iron members into the top 
rails of the base, it w ill be necessary to de­
cide upon the main shaft bearings before 
bolting the saw frame down.

A  length of old rear axle sawed off, re­
taining the hub end, makes a good main drive 
shaft. Two main bearings from an old car

TIG H TEN  TO 
IN C R EA SE  

ENSICN 
OF BELT

FIG. 2 REAR ELEVATION OF SAW
SHOWING A L T E R N A T IV E  B A S E  FRAM IN G

If this b a s e  is anchored 
solidly to the floor the legs 
may be given considerably 
less spread, making it still 
easier to build. The frame is 
either bolted or welded to­
gether. Note that the top rails 
are mitered at the ends.

The saw frame on the origi­
nal was taken from an old 
gang plow. However, it is 
simply formed from ordinary 
% by 2-inch bar iron to the 
dimensions given in Fig. 5.
When obtaining the bar iron 
enough should be purchased 
to cover the other frame com­
ponents as shown in Fig. 5.
Slots are cut in the saw frame to permit ad­
justments of table column and guide arm 
units, also, although not shown, for the upper 
shaft anchorage. Exactly 6% inches from the 
U end of the saw frame, are drilled and 
tapped for the y2 -inch and %-inch bolts

C H A N N E L  IRON

The plan drawing at 
upper left shows the 
basic dimensions. The 
19-inch dimension be­
tween shaft centers is 
important and must be 
provided for. Lower de­
tail shows motor mount 
and angle iron base.

5/16" STOVE 
8  0 LTS (OR JOIN. 7S 
MA Y BE WELDED)

engine will serve for the bearings of this 
shaft. (Ford T  bearings were used on the 
saw depicted here.) The bearings are bolted, 
as shown, to th e  hardwood timbers or 
bearing blocks; the exact width and height 
of these blocks depends, as already stated,
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upon the type of bearing used.
The band wheels are 12-inch 

brake drums complete w i t h  
hubs, in this instance from an 
old Elgin car. They are faced 
with rubber taken from an old, 
large inner tube (see Fig. 8) 
and mounted with the flange 
side facing the frame. The 
lower drum is fitted directly to 
the axle shaft that forms the 
main drive shaft of the saw. 
This presents no difficulties at 
all, but the mounting of the 
upper drum is slightly more 
complicated.

The upper wheel is supported 
by a 1-inch shaft which is 
threaded on one end. The shaft 
passes through the ball bearing 
(which in this wheel is re­
tained) and is clamped to the 
inner race by means of a nut 
and washer on either side, the

The simplicity of the band saw 
is verified by these pictures show­
ing both front and side views.

ball bearing being held in place 
by the outer hub. The drum 
now revolves freely on th e  
shaft, which in turn is anchored 
to the f r a m e  either in the 

[Continued on page 124]
Frame dimensions and miscellaneous details of the band saw fittings 
are shown in this group of details. The manner in which the lower guide 
roller and piston pin projects from the saw pivot is shown in Fig. 7 insert.
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Tubing Gives Spring To Hook

SCREEN doors can be kept closed more 
tightly if held with these spring-acting 

hooks. The screw eye and the eye on the 
hook are spread open to permit a short piece 
of rubber tubing to be slipped over them. In 
use, the two rubber covered eyes give a 
spring-like action to the hook.

if equipped with this simple felt cleaner. It 
consists of a round piece of felt slit to the 
center with a small groove around it to hold 
the cleaner in place.

Screw Eye Ends Hasp Danger

SW INGING lock hasps constitute a con­
stant danger to clothes, and at times have 

caused serious injury to persons running into
them. This dan­
ger can be elimi­
nated by a screw 
eye p l a c e d  so 
that it w ill fasten 
the hasp out of 
the way when it 
is not needed.  
The s c r e w  eye 
should be placed 

so that the hasp can be folded back out of the 
way with the eye passing through the hasp 
opening. By twisting the eye slightly, the 
hasp will be locked securely out of the way.

Bracket Strengthens Boor

A SUITABLE repair for shaky and sag­
ging doors can be made by fastening 

ordinary brackets to the inside comer of the
door as shown in 
the drawing. The 
bracket should 
be slightly nar­
rower than the 
thickness of the 
door f rame so 
that there will be 
no projection to 
s p o i l  the ap­
pearance of the 
door or to catch 
on c l o t h e s  as 
p e r s o n s  pass 

through. This same arrangement may be 
used to good advantage on other wood frames.

Felt Cleans Clothes Line

A D O U B L E  
clothes line 

that has w i r e  
guides c i rc l ing 
the line to keep 
it on the pulley 
can be kept clean

CL

Tubing Protects Door Finish

MA N Y  times the spring on a screen door 
is placed so that it x-ubs and scrapes the 

finish on the door when it is opened and 
closed. This can 
be stopped by 
stretching a short 
length of rubber 
tubing over the 
s p r i n g ,  t h u s  
offering complete
protection for the t= = ssssss—TT T r-T -r -T n ss  — i
finish. This tub­
ing also will prevent small children from 
getting their fingers caught between the coils.

Team!
c' 1 -1

------- A

Hooks Form Box Handles

BOXES can be 
l i f t e d  and 

m o v e d  easi l y 
about the home 
o r  s h o p  i f  
equipped wi th 
c o m m o n  coat 
hooks as shown 
in the drawing. 
The f i r s t  three 

fingers fit the shape of the handle, making the 
box easy to carry. For boxes holding heavy 
material, larger hooks should be used.
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Pull Loop Saves Cord Wear

MA N Y  poor connections in a separable plug 
can be traced to the fact that the plug 

has been removed from its socket by someone 
using the cord as 
a handle. If a 
piece of l i n e n  
cord or string is 
used instead, the 
problem of poor 
connections will 
be removed. To 
attach this cord 
to the plug, make 
two small holes 
in the fiber cover 
which fits over the prong connectors. Then 
thread the cord through these holes and out 
through the hole in the rear' of the plug used 
by the wire.

A Port-Hole Door Knocker

THIS door knocker has a useful as well as 
decorative purpose on any house, because 

it not only notifies the householder that some­
one is at the door, but permits the person

knocking to be seen before the door is opened. 
The circular brass rim is cut from medium 
gauge brass, seven inches in diameter. The 
handle is a strip of brass, one-half inch wide 
and five and three-quarters inches in diam­
eter, with the center flattened at the top. The 
ends are bent so as to produce a graceful 
appearance. Cut out a base from plywood, 
one-quarter inch thick, and seven inches in 
diameter. Turn down the back to form a 
depression equal to the thickness of the pane 
of glass to be mounted in the base. This glass 
should be about six inches in diameter, while

the opening in the door should measure about 
five inches. Drill holes in the brass rim three- 
eighths-ineh from the outer edge so that the 
screws will clear the glass. Solder a small 
brass hinge to the handle and to the port­
hole rim for mounting the knocker.

Sander Aids Sticking Door
IFhOORS which do not open and close 

readily because they rub on the floor 
usually must be taken off their hinges before 
a s u f f i c i e n t  
amount of stock 
can be removed 
to eliminate the 
difficulty. How­
ever, with this 
device, the nec­
essary amount  
can be taken off 
without remov­
ing the door. The 
flat piece of wood for carrying the sandpaper 
should be thin enough to be inserted between 
the door and the floor at its widest point. 
Although almost any type handle can be 
fitted to the device, the handle from an old 
plane will be found most suitable. To pre­
vent marring the painted or varnished sur­
face of the door as the tool is moved back 
and forth, a thin strip of wood is clamped 
along the edge.

Pipe Tee Forms Floor Flange

OLD pipe tees can be converted easily into 
efficient floor flanges for attaching a 

pipe to a floor or wall when regular flanges 
are not available.
It is necessary 
only to saw the 
fitting as shown 
in the drawing.
Drill h o l e s  at 
each end of the 
t e e  f o r  t h e  
mounting screws.
Flanges made in 
this manner are 
especially useful 
when a pipe must 
be mounted at 
an angle to the floor or wall. By careful 
planning, the tees can be cut so that when 
set in place the threaded hole will extend 
in the required direction.
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gClENCE

by Prof. Victor Lewitus
Make a strong soap solution by mixing shaving soap 
and water. After taking a puff on a cigarette, blow 
the smoke through a bubble pipe to make a soap 
bubble. The inside o f the bubble then will contain 
the white smoke, and when it breaks, it does so with 
a puff, furnishing a very striking experiment. A  
clay or corncob pipe will be more suitable than the 
briar variety, inasmuch as the soap mixture probably 
will make the pipe unsuited for further smoking.

Into a narrow bottle place 
a few crystals o f copper 

sulphate or "bluestone.”  Cover these with a 
few inches o f water. Then add several pinches 
of soap chips and shake the mixture for an 
instant. I t  will be found that a beautiful 
emerald-green solidified mass develops. This 
is caused by the soap solution reacting with the 
copper sulphate, which has an acid reaction.

FIGHTING F IR S  W ITH S O AP

Into a glass o f water place two tea- 
spoonsful of. bicarbonate o f soda 
(baking soda). A fter it has dis­
solved, add one or two teaspoonsful 
of soap chips, which should be dis­
solved before proceeding with the 
experiment. Finally add some ordi­
nary vinegar and notice the thick, 
voluminous foam that forms. This 
type o f mixture may be used to ex­
tinguish 'a fire, and is very successful because o f its 
tenacious character. I f  a sufficient quantity is avail­
able it will act as a blanket covering the burning area.

8 6

Below— Fill three drinking glasses o f the same 
size half full o f water. Use ordinary tap water 
in the first; the same water for the second into 
which has been placed some salt; and distilled 
or rain water for the third. Place small equal 
quantities of soap into each glass o f water and 
shake each for the same length o f time. Notice 
that a thick lather will form quickly in the dis­
tilled or rain water while practically no suds will 
appear in the salt water. The tap water probably 
will have suds but not as many as in the rain 
water. This experiment will show the softness 
o f tap water as compared to the other extremes.



ABUNDANT LATHER

FRESH . 
W ATER

NO L A T H E R

SALT
W ATER

M ER C U R O C H R O M E  
3 D R O PS

3 02./
L IM E  W ATER

PO O LIN G  YO U R  FRIENDS

Place two quarts o f water in each o f 
two pans and add some salt to one of 
them. Ask someone to wash his hands 
in the water to which salt has been 
added. He will find that try as he^ 
will, no lather will form, while i f  you 

wash in the plaija 
water, an 
dance of 
will be obtain

This burn-aid soap will be found to be a very useful 
preparation to have on hand in the home at all 
times. Children particularly are subject to many 
minor burns, and because o f the pink color of the 
material, they probably will have no objections to 
having it applied when necessary. Into a glass 
vessel pour three ounces of lime water (obtainable 
at the drug store). Add to this, with constant stir­
ring, linseed oil until you have incorporated three 
ounces. Mix thoroughly by shaking, in a six- or 
eight-ounce bottle. During the shaking, the material 
will turn to a milky-appearing substance. To this 
add about ten drops o f mercurochrome solution 
(obtainable at the drug store). This last addition 
will turn the solution a pink color. These simple 
experiments will be found interesting and simple 
for the amateur chemist, and give to the experi­
menter a broader knowledge o f soap— one of the 
most common and useful things in life. While in 
continual use by every person, few understand 
its workings other than for washing purposes.

Below— Into a small glass receptacle place two 
ounces o f water. Then pour into the water a 
half an ounce o f mineral oil. Shake the combi­
nation and note that within a short time after 
the shaking, the oil and water will separate. 
Add one ounce of soap chips to this solution, 
and this time after shaking, the oil and water 
will not separate. This shows that oil and 
water will mix under the proper conditions.

M INE RAL O IL

OIL A  WATER MIXED
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Landing Your Fish
FROM our northern snow-belt states, up 

through Canada and even Alaska, iee- 
locked rivers, ponds and lakes are dotted in 
winters with men and fishing outfits. Even 
snow and bitter winds driving over their 
frozen surfaces fail to chill the enthusiasm 
of inveterate fishermen.

Despite conservation legislation limiting 
catches and shortening fishing seasons, in­
terest in the sport is definitely on the increase. 
Many mere onlookers of a Sunday afternoon 
return the following week-end with the 
sketchy outfit required to try their skill at 
ice fishing. Good luck or bad, they usually 
succumb to the multiple lures of keen 
frosty ah-, the contrasting beauty of black 
evergreens against snow-blanketed h i l l s  
and the exhilarating feel of lively perch, 
pike and pickerel tugging against a taut 
line.

Some of the charm of ice fishing lies in its 
uncertainty. One day you may pull a good 
string from a single hole, but catch nothing 
when you hurry back to it the next morning. 
Fishermen on one side of a pond may be seen 
frantically pulling in perch, hand over hand, 
while less fortunates on the other side flail

idle hands and stamp cold feet in an effort 
to keep warm.

Familiarize yourself with the laws of your 
particular state as regards ice fishing before 
gathering your gear together. Yellow perch, 
pike, pickerel, whitefish, grayling, bullheads, 
lake herring and trout, and others, may be 
taken through the ice—if your particular 
state permits. Even the methods used—the 
jigging spoon, tip-ups, “plunking”  for ciscos 
and spreader fishing for smelts—the subject 
to our everchanging legislation.

Ice fishing tackle is characterized by its 
simplicity. The majority pin their faith to 
“tip-ups,”  either buying excellent ready­
made affairs at reasonable prices or pattern­
ing their own after one or another of the 
many amateur designs.

The ribs from an old umbrella may be used 
to help make the half-dozen “tip-ups” re­
quired. A  lath, not quite as long as the rib, 
is used as a wood support, notched at one end 
and the rib hung in the groove there by 
driving a rivet through the side of the notch 
and on through the hole in the center of the 
rib to form a T-like affair. The line is tied 
to one end of the rib and over the other is

8 8
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slipped an adjustable weight such as a lead 
bullet slug, the rib tip being bent to prevent 
it from slipping off. The weight should be 
just sufficient to balance the pull of the set 
line. A  “tell-tale” flag of cloth is tied 
(preferably to the weighted end) to signal 
the fisherman of a bite.

The support is shaped from a thin 3-inch 
board, 20 inches long. This is whittled 
roughly into a wedge-shape and a 1-inch hole 
bored three-quarters of the distance from the 
larger end. A  Va-inch peg, driven to a tight 
fit through a hole in the smaller end, permits 
winding the line for adjusting to the depth 
of the water being fished, while the “tell­
tale” threads through a hole in the other. 
Use 2-foot broomstick-like poles, with a loose 
fit through the center hole, for cross arms, so 
as to lighten the weight of gear to be carried.

A  tip-up can be made at the pond by lash­
ing two lengths of sapling together in the 
form of a cross. Tie the line to one end and 
fasten a handkerchief to the longer length. 
The disadvantage is that the cross arm may

Through Ice
by Dad Williams

"Tip-ups” need 
not be fancy. One 
made f ro m  a length 
of sapling will 
serve admirably.



PEG

This "tip-up” is one of the simplest to make 
and most effective. It is merely a length of 
plywood drilled to receive a broomstick. The 
line is attached to a peg on one end and the 
tell-tale flag to the other* Left— A  carpenter’s 
chisel, inserted in a length of pipe, provides 
an excellent tool for chopping through ice.

freeze fast to the ice, preventing the “ tip-up" 
from pivoting unless the lashing is on the 
loose side. Indians merely tie the line to 
the tip of a strong, supple branch, shove the 
butt in the snow and slush alongside the hole 
to freeze fast.

The better manufactured “ tip-ups” have 
some sort of spool for the line, so the hooked 
fish is able to run off with the bait unaware 
it is fast to anything.

Jigging is a more recent method of fishing. 
The spoon may be purchased in brass, copper 
or nickel finish, or homemade from block tin 
molded roughly to the shape of an egg, sliced 
in half lengthways, a gang hook cast into the 
smaller end and a hole bored in the other for 
the line. An 18-inch stick serves as a pole. 
For this, either a length of hardwood, with a 
cleated line holder fastened to its butt, or 
the leg from a discarded chair, with a short 
length of rung left attached for the same 
purpose, may be used. “Jigging” is done 
through a hole in the ice with or without bait­
ing the hook. A fter ascertaining the depth 
of the water, the line is adjusted to keep the 
spoon 8 inches off the bottom. From there 
it is raised another foot, with a jerking motion 
of the wrist and forearm, to allow it to descend 
with the spoon fluttering so as to attract the

fish. As fish w ill respond to the upward jerk, 
as well as to the downward flutter, the fisher­
man must be ever alert to strike the hook.

Cisco and smelt fishing is carried on in 
small board or canvas covered shanties, 
usually as a commercial proposition. In 
Maine these smelt village shelters are warmed 
by oil heaters and lighted by lanterns, as 
much of the fishing is done after dark; 
spreaders with three or four hooks attached 
are used. Cisco fishing, as carried out in 
Lake Geneva, Wisconsin, ice fishing colonies, 
employs the technique of “plunking” or 
“tweaking” a bead or minnow baited line 
through a hole in the ice.

Others often choose to fish with a regular 
rod and summer lures. Finding, playing and 
bringing the fish successfully through the 
small hole in the ice demands skill and utmost 
care.

Either minnows or worms are required 
for effective “tip-up” fishing. Even in coldest 
weather earth worms may be found in un­
frozen ground beneath a sawdust pile or in a 
farmer’s manure heap. L ive minnows on 
silver shiners are probably best and may be 
bought at sporting goods stores, near ice 
fishing locations, or secured from fishermen 

[ Continued on page 134]
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Carburetor "Pickling" Adds Mileage

ON CARS which have seen a considerable amount 
of service there is usually evident excessive fuel 

consumption troubles. In many cases the carburetor 
is at fault due to the corrosive film accumulating on 
the inside metal surfaces. To restore the carburetor to 
its original condition disassemble, place the parts in 
a muriatic acid bath for a few minutes, wash in a dilute 
baking soda and water bath and reassemble.

Drift Boards For The Garage Doors

TO KEEP drifting snow from packing against the 
garage doors construct a pair of folding drift boards 

from %-inch stock. Each of the hinged panels should 
be about 6 feet high and from 3 to 4 feet wide. Mount 
the boards to the sides of the garage on heavy hinges. 
Drive stakes in the ground to hold them open during 
bad weather. The drift boards need not be taken down 
in Spring as their construction permits them to be folded 
fiat against garage when not in use.—Everett Van Horn.

Tape Tabs Aid In Removing Fuses

THE fuses used in automotive wiring are in nearly 
every instance mounted in some out of the way loca­

tion where they are difficult to get at. To avoid scratched 
fingers when replacing a burned-out fuse in the future, 
attach a strip of tape around the glass tubing to form 
a small tab. Either medicinal or electrician’s tape can 
be used. The protruding tab provides a firm grip for the 
fingers and at the same time aids in locating the faulty 
fuse cartridge.—H. Waychoff.

Replacing Switch Type Spark Coils

WHEN the ignition coil of the type that combines an 
ignition lock bums out it can be replaced with an or­

dinary type without affecting the operation of the switch. 
Remove the high tension wire from old coil and place it on 
new. Connect one side of new coil to terminal of old where 
gasoline gauge is con­
nected and wire other side 
of new coil to distributor.

Hack Saw Blade Forms Door Handle Tool

A H ACK  saw blade ground down to form a hook like the 
one shown in the accompanying illustration makes a 

useful tool for removing certain types of window cranks which 
are secured with a small spring clip,—Wilkie Walter.
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The candlestick uprights 
are formed from two 
strips of copper, twisted 
into a spiral column. 
Template and cross-sec­
tion of candle cup is 
shown in plan at left.

HAMMERED
1?® ®  M U M !

by Dick
Hutchinson

L
c * a  v 3 t \ c A

The candle cup is hammered to 
shape over the tip of the anvil, 
as illustrated in this  scene.

PRODUCING metal articles in the 
home workshop does not involve 

the use of expensive bending ma-

Place the upright 
strips in the vise 
and twist them to 
shape by grasping 
them in the jaws of 
a wrench. Left—  
Hammer the sauc­
ers to shape with a 
ball pein hammer.

chines or other costly equipment.
The candlesticks, ash tray and picture frame 
described here are not only easy to make but 
provide the craftsman with something that 
he can show his friends with a feeling of satis­
faction. Tin snips, ball pein and planishing 
hammers and an anvil are all you will need in 
the way of tools.

In making metal candlesticks the crafts­
man is usually at a loss as to how to form 
the cups. Also, it is almost impossible to 
produce an attractive column for a tall candle 
holder. In the production of the pair of

candelabra illustrated here both of these 
obstacles have been overcome very beauti­
fully.

The column for each piece is of -,;V-inch 
sheet copper, %-ineh wide by IOV2 inches 
long. The edges are filed smooth and the 
pieces hammered. Place two pieces together 
with the ends even, and set down in the vise 
2 inches and clamp. Then, grasp them with 
a small monkey wrench and twist into a 
spiral as is illustrated, making it about 3 
inches long. The spiral, when twisted tight,
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W P S !  W H S
CRAFTSMEN
Ash trays like this one 
are easy to make. A 
spring clip holds them 
securely to the edge of 
table. The clip may be 
twisted to form a handle 
when using the trays in 
the conventional manner.

Modern in style is this 
hammered copper picture 
frame. Pattern and per­
spective are shown below.

FIG.2 COMPLETE 
PICTURE FRAME 
LAYOUT-18 GAUGE 

V SOFT COPPERBLANK FOR 
UPRIGHT

T*~^3END ON DOTTED LINES.
Right —  Shap­
ing bowl on 
anvil with ball 
pein hammer.

3/4" AFTER BENDIN: BEFORE BENDING

CLAMP 
BLANK 
(16 GA.)

BASE BLANK & BEND

The metal frame is bent in the vise 
between hardwood block*, as illus­
trated in the photographs below.

tray blank
(16 GA. COPPER]

FIG.3-P/5 
FOR BRIDG!

:m bly
:  LIVER

will hold together evenly, making a very attractive 
column.

Bend the two lower ends to shape, and spread out 
flat with the planishing hammer, drill holes for rivet­
ing to base, then bend the other ends out and shape 
as shown. Drill two holes in each for riveting to 
candle saucers.

The base is of 16-gauge sheet copper, 2 xk  inches 
wide by 8 inches long, hammered and the ends are 
rolled under. This is done by rolling them around 

[Continued on page 130]

Rivet the combination clip and cigarette holder 
loosely to tray with a No. 14 brass escutcheon pin.
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Clothes Pin Removes Bulb

MA N Y  tim es 
a broken 

bulb is difficult 
to remove from 
its socket with­
out danger of cut 
fingers or shocks.
A  straight clothes 
pin makes a good 
tool for removing 
t h e s e  broken 
bulbs without the 
usual dangers.
Slip the prongs 
over the glass 
stem, with the tips down into the cavity. The 
base usually w ill turn easily.

Bend Improves Plug Contact

WH E N  th e  
contacts o f 

any electrical ap­
pliance become 
worn e i ther  by 
wear or arcing, 
they may be im­
proved by mak­
ing a slight bow 
in the center of 
one of the ter­
minals.  T h i s  

method is useful on all appliances having the 
flat type of contact.

Weight Aids Coil Winding

A WEIGHT capable of maintaining tension 
on the wire will be found to be a great 

help in coil winding. A  spring type clothes 
pin as shown in 
the drawing will 
be found satis - 
f a c t o r y  f o r  
at taching t h e  
weight t o  th e  
wire. It should 
weigh appr ox i -  
m a t e l y  t w o  
pounds for best 
results, and can 
b e  m a d e  b y  
pouring cement  
or lead in a short 
l e n g t h  of gas

4 WEIGHT 
1

pipe. In use, the coil form is held in the jaws 
of a vise. After the coil is started, the extra 
wire is dropped to the floor and the weighted 
clothes pin is clamped to the wire just high 
enough to be above the floor. As the wire is 
used, the weight may be slid down. In this 
way, a uniform tension is maintained, result­
ing in a more even winding. Also, the use 
of this device permits the operator to have 
both hands free for the actual winding opera­
tion.

Hammer Handle Holds Tacks
ANYO NE who 

T l  has occasion 
to use severa l  
small tacks at a 
time will find the 
idea illu stra ted  
at the right very 
useful. A  small 
hole is drilled in 
the handle of the 
hammer  to be 
used for driving 
the tacks. The 

holes can be two or three inches deep. Close 
the opening with a small cork, and the ham­
mer never need be without tacks. The depth 
of the hole will control the amount of avail­
able space for holding the tacks or small nails.

Soot Scraper Aids Furnace
ajfcTHEN the water heating pipes inside a 
”  furnace become coated with soot they 

lose a cons id­
erable amount of 
t h e i r  heat ing 
ef f iciency b e ­
cause the layer 
of soot acts as a 
heat insulator.
An efficient and 
easy means of 
keeping these 
pipes free f rom 
soot is to attach 
a scraper to them as shown in the drawing. 
This scraper consists of two iron straps 
shaped to conform to the pipe walls, and 
bolted together between the pipes. A  hole 
in the center is provided so that a poker can 
be inserted to move the scraper back and 
forth over the pipes. Tins action will remove 
the deposit in a few minutes.
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Spring Prevents Lock Loss

THE- spring hanger shown in the drawing 
is a simple way to keep a padlock where 

it can be found at all times, while it does not 
interfere with locking the door. Drill a small 
hole the diameter of the spring wire, through 
the hook of the lock. Insert the end of the 
wire and bend it so that it will not slip out. 
Then fasten the spring, with the lock hang­
ing, far enough above the hasp to keep it out 
of the way when the door is open, but not 
far enough to prevent it from being pulled 
down into place when it is needed.

Rubber Ball Guards Hands

MA N Y  times sharp thorns on rose bushes 
seriously interfere with the cutting of 

the flowers, and occasionally painful scratches 
are the result. By fastening half of a hollow 
rubber ball over the shears, this difficulty is 
removed. Use a ball large enough to cover 
the hand but not so large that it becomes diffi­
cult to push it through the bush. After the 
ball is cut in half, make a small hole where the 
points of the shears are to pass through. Push

the ball over the ends of the blades up to the 
point where they are fastened together. If 
the ball is placed either side of the junction, 
the shears will be hard to open.

Bent Metal Holds Brushes

PA IN T  brushes not in use can be kept in 
good condition by placing them in a con­

tainer such as shown in the drawing. The size 
of the box and the number of folds in the 
metal w ill regulate the number of brushes it 
will hold. The metal need not be of heavy 
gauge—just heavy enough to maintain the 
position of the brushes. When tHe metal is 
selected, be sure that it is not too wide to per­
mit the oil to flow freely around the brushes.

Ball Prevents Hammer Slips

BY  FASTENING one-half of a solid rubber 
ball to the end of a hammer handle, 

danger of the hammer slipping out of the 
hand is eliminated.
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M I C R O S C O P E  D I S C L O S E S  R E A L

INCREDIBLE, but indeed true, the hair of no two 
of all the thousands of different species of mammals 

is exactly alike. Amazing, too, that the microscope 
is an important tool in this great industry as it is in 
so many others; the limitless powers of this unique 
instrument seem capable of invading every field. A  
journey via your microscope into the mysterious 
domain of fur is certain to prove fascinating.

Examination of hairs under a microscope is a meticu­
lous business, and yet the technique is very simple. 
Hairs as obtained from the body or from pelts are 
dirty and greasy and must be thoroughly cleaned in 
order to reveal their minute structure which, like the 
fingerprints of the human hand, affords a positive 
means of identification. The solution for cleansing is 
a mixture of equal parts of 95 per cent alcohol and 
ether. As ether is explosive, keep it away from all 
flames! Hold one or a few  hairs with a pair of fine 
forceps and wash them back and forth slowly in the 
fluid for a few minutes.

The hairs are next dried over an electric bulb, and 
are then placed on a scrupulously cleaned 
slide and capped with a cover glass for tem­
porary inspection under the microscope, 

without any mounting medium. 
Any dust or dirt interferes seri­

ously with determination of the 
exceedingly fine scales which 

clothe the exterior of the 
shaft. I f  any dust or grease 

remains on the hair, repeat 
the cleaning, drying and

This photomicrograph of a 
beaver fur hair illustrates a 
simple medulla of the discon­
tinuous ovate type. Cuticular 
scales may be seen at the edges.

by Julian D. Corrington, Ph. D.
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inspection, mounting perfect specimens in 
balsam.

Staining helps bring out the cutieular 
scales, the best reagent being a saturated 
solution of safranin in 95 per cent alcohol. 
This means the maximum quantity of the dry 
powder that can be dissolved by a given 
amount of the alcohol. Immerse a hair in 
this stain for two minutes, then dry as before 
and mount in thick balsam. Don’t use thin 
balsam as the stain will run and spread. Hairs 
are commonly mounted unstained, however, 
so this procedure may be omitted if desired.

Specimens are not at all difficult to collect. 
Provide yourself with a number of gelatin 
capsules, preferably the kind that veteri­
narians use in putting up horse medicines, 
and ransack first the various fur pieces be­
longing to feminine members of the house­
hold such as coats, neck­
pieces, t r immings  and 
gloves. It will do these 
garments no harm at all 
to remove the three or 
f o u r  h a i r s  t h a t  a r e  
needed. In pelts like 
mink and fox, collect both 
the over and under fur 
hairs, w h i c h  can be 
mounted together under x -

The protective hair from a 
mink pelt is shown in the 
photomicrograph below. It 
illustrates a simple medulla 
of the continuous nodose 
variety as it appears when 
viewed through microscope. 
Right— Before mounting on 
slides, hairs are cleaned in 
alcohol and ether bath.

The fur of the beaver is only 
one of the many types that is 
well adapted for examination 
and study under microscope.

the same cover glass. The 
typical structure in each 
case is to be found about 
one-third of the distance 
outward from base to tip 
of the entire hair, and this 
is the portion to put in 
your capsules for mount­
ing. Of course the outer 
two-thirds or m o r e  in 
many garment furs will 
already have been removed 
by clipping, as in Hudson 
seal, which is trimmed and 
dyed muskrat, while some 
hairs even when complete 
are so short that their en­

tire length will go under a cover glass, so these factors 
have to be taken into account in collecting material.

Then come the domestic pets, as cat, rabbit and 
dog; the farm animals and occasional opportunities 
offered by unusual captures or pets, and perhaps some 
friend connected with a zoo or museum can be en­
listed in this enterprise. Finally there is the fur store 
and commercial supply house as sources for the larger 
slide collections. Pay particular attention to keep 
hairs from diiferent sources in separate capsules so 

[ Continued on page 122]
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Electrical K inks For Shop A nd Home

Button Insulates Socket Pull-Chain

OFTENTIMES a portion of an electric lamp socket 
will develop a short circuit on the insulated side of 

the line. Accidentally pulling the chain while holding the 
other hand on a water faucet or standing on a damp 
basement floor will result in a noticeable shock. To 
avoid this danger, cut the pull-chain and insert a small 
bone button to serve as an insulator. Use fine wire or 
thread for attaching button to cord.—A. Tempe.

Paper Clips Form Handy Switches

A FEW thumbtacks and paper clips provide the neces­
sary essentials for making inexpensive push and 

throw switches for use in low voltage electrical experi­
ments. Spring each paper clip slightly and attach it to a 
block of wood with a thumbtack. Another tack mounted 
about IV4 inches from' the other serves as the contact. 
Illustrated are two simple switches. The combinations are 
unlimited. — H. W.

Cardboard Electric Cord Rug Bridge

TO KEEP electric cords, which run under carpets, 
from pulling out of place or breaking down the nap 

of the fabric, run them under a cardboard bridge. Cut 
a strip of corrugated packing carton about 3 inches wide 
and the length of the rug, passing the cord between one of 
the corrugations. Several pieces of cardboard can be 
fastened together with gummed tape if necessary.—V. H.

Plumbers' Wool Makes Tight Splices

WHERE electric wires cannot be satisfactorily spliced 
with a soldered joint, plumbers’ wool can be used 

to insure a good contact. Wrap a small wad of the wool 
around the stripped wires before forming the joint. The 
resulting splice, if made as shown, will not only be neat, 
but provide the lasting conductivity of a soldered 
connection. — A. H.
Waychoff.

Hack Saw Blade Insulation Scraper

A BROKEN hack saw blade attached to a wooden 
handle and ground down on one side to a knife edge 

serves as a handy tool for stripping insulation from heavy 
stranded wire. Toothed side is used for scraping.—A. H.
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The com p leted  trans­
mitter. The oscillator 
is on the left side of
the chassis and the am­
plifier at the right. The 
neutralizing condenser is 
mounted behind the T ‘5'5. • ; .  -

T HE amateur about to go on the air for the 
first time, or the old timer who took down 

his antenna when the U. S. entered the war 
and put it up again after the Armistice, have 
one thing in common: both want to get as 
much out of their rigs as possible. Also both 
want to be able to increase power with a 
minimum of additional expense.

For the beginner, this transmitter offers a 
simple and inexpensive means for getting on 
the air with low power—using only the 6L6 
oscillator— or with medium power—using the 
6L6 to excite a T55 output tube. Designed 
principally as an exciter unit for a T-125 am­
plifier, to be described in an early issue, this 
rig can put a healthy sock in any “sky wire.” 

Many times the inexperienced builder gives 
considerable thought to the selection of parts 
for the r.f. section (transmitter proper), but

The antenna coupling unit is shown in the fore­
ground. Condenser at right is connected into the 
circuit when antenna feeder arrangement requires it.

uses the first thing that comes along for a 
power supply. This procedure is fatal to 
satisfactory transmitter operation. Usually it 
is a shock to the builder when he finds, that 
1,200 volts thought to be supplied to the plate 
of the final actually is but 1,000. Filament 
transformers which do not supply the correct
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The amplifier power supply. T l ,  the plate transformer, is at the right. T 2  furnishes power for the 
866 filaments. The filament transformer for the T55 is not shown, as it is mounted near the rear 
of the r .f . chassis. The swinging choke is behind the 866’s. The bleeder, R5, is shown at the rear.

voltage greatly shorten tube life. Saturated 
chokes have no filtering value, and they, 
therefore, might just as well not be in the 
circuit. The point to be remembered is: Use 
a power supply capable of delivering its rated 
output.

While emphasis is placed on the selection

of power supply equipment because this part 
of the transmitter many times is overlooked, 
r.f. section components should be selected 
just as carefully. Nothing is more disturbing 
than having individual parts break down 
during use.

The experienced amateur knows, but the

Parts Required
R l 100,000 ohms 1-watt ( IR C  BT-1) T4  7.5 volt 4-ampere center tap (Kenyon T-353)
R2 35,000 ohms 2-watt ( IR C  BT-2) C h i 5-18 Henry swinging choke (Kenyon T-513
R3 10,000 ohms 10-watt ( IR C  D G) Ch2 10 Henry filter choke (Kenyon T - l76)
R4 5,000 ohms 10-watt (IR C  D G) 1 Taylor T55 tube
R5 60,000 ohms 200-watt ( IR C  H O A ) 2 Taylor 866 tubes
R6 400 ohms 10-watt (IR C  D G ) 1 Ratheon 83 tube
C l .00015 mf. (Cornell Dubilier 4-6T15) 1 Ratheon 6L6 tube
C2 .01 mf. (Cornell Dubilier DT-10S1) Xtl holder ( IC A  No. 414)
C3 .01 mf. (Cornell Dubilier D T - lO S l) 3 grid caps ( IC A  No. 870)
C4 .00014 mf. Hammarlund MC-140-M) Insulating rods (IC A  No. 2175)
C5 .00025 mf. (Cornell Dubilier 4-25T25) Fuse mounts (2) ( IC A  No. 2342)
C6 .000020 mf. (Hammarlund MC-20-MX) Terminal strip ( IC A  No. 2413, No. 2420)
C7 .006 mf. (Cornell Dubilier 4-12D6) 3 dials ( IC A  No. 2169)
C8 .006 mf. (Cornell Dubilier 4-12D6) Standoff insulators ( IC A  No. 2300)
C9 .00015 mf. (Hammarlund MTC-150-B) Insulex standoff insulators ( IC A  No. 2338)

CIO .002 mf. (Cornell Dubilier 4-22020) 8 four-prong sockets (Hammarlund S-4)
C l l 2 mf. 2000-volt 1 five-prong socket (Hammarlund S-5)
C12 2 mf. 2000-volt 1 eight-prong socket (Hammarlund S-8)
0 3 .00035 mf. (Hammarlund TC-350-C) four-prong coil forms (Hammarlund SWF-4)
M l 0-100 milliampere meter 5 flexible couplings (Hammarlund FC )
M2 0-50 milliampere meter S I , S2 ( IC A  No. 1230)
M3 0-200 milliampere meter 1 metal chassis 10x12x3 (IC A  No. 1515)
L I 2.5 mh. choke (Hammarlund CH -X) 2 standoff insulators with jacks ( IC A  No. 2304)
L2 2.5 mh. choke (Hammarlund CH -X) 2 transmitting plugs ( IC A  No, 403)

L13 500 milliampere choke (Hammarlund CH-500) Bakelite tubing 6"x23/2” ( IC A )
T l 1460-0-1460 (Kenyon T-666) Miscellaneous wire, bolts, nuts, washers, screws, etc.
T2 2.5 volt 10-ampere (Kenyon T-360) 2 four-prong tube bases
T3 6.3 volt 3-ampere cent. r tap (Kenyon T-351) 1 or more crystals
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Right—-Under view of the r.f . 
chassis. C5 is the coupling con­
denser between the oscillator and 
the amplifier. Slightly larger or 
smaller capacity than the one rec­
ommended may be found more 
suitable after experiment. A  five- 
prong socket shown at lower left 
is used for the crystal holder.

Below— A  rear view of the r .f . 
section. T 4 , shown at the right, 
should be mounted near enough 
to the chassis so that filament 
leads are as short as possible. 
Connections from the power sup­
plies are made to the sockets shown 
at the left corner of the chassis.

C 4
with No. 14 rubber cov­
ered wire. Where leads 
are brought through the 
chassis, the hole should 
be considerably la rg e r 
than the wire to minimize 
possibility of arcing over. 
An even better method is 
to use feed-through in­
sulators.

P r o b a b l y  the most 
trou b lesom e holes to 
make are those for the 
sockets. With a saw drill 
this operation is simple. 

If this tool is not available, a series of small 
holes should be drilled around a circle, and 
with the help of a chisel to break the metal 
between the holes, the job becomes much 
easier than appears at first glance.

Two sockets were mounted vertically at 
the rear instead of binding posts. Two old 
tube bases are cleaned of class and wires, and 
are attached permanently to the leads from 
the power supply. Connecting and discon­
necting the set from the power supply then 
becomes a simple matter.

The metal type 6L6 was selected because 
the oscillator was intended for fundamental 
frequency operation only. The T55 can be 
used as a doubler and still give plenty of 
output. Inasmuch as a T125 is to be used as 
a final amplifier, and the T55 will give more 
than enough excitation even when doubling, 
the oscillator was kept in the simpler form.

[Continued on page 142]

newcomer many times overlooks the fact that 
a transmitter is far more demanding on its 
parts than a receiver. Lucky indeed is the 
“ham” who has not lost a pair of rectifier 
tubes, a choke or a transformer, when a filter 
condenser “shorted.”

Assuming that the builder has obtained all 
the parts, the next step is the laying out of 
the transmitter. While the experienced 
“ham”  probably will have his own ideas as 
to changes he would like to make, the new­
comer will do well to follow the one shown. 
To anyone contemplating changes we make 
but one statement: this layout works'.

Although wood could have been used, the 
metal chassis was selected because of its 
shielding properties and snappy appearance. 
Drilling metal is of course a little more 
troublesome than drilling wood, but if sharp 
drills are available, the additional effort will 
be negligible. The set was wired throughout

T55

L  5
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MODERN MECHANIX

PHOTOGRAPHY
Li S E C T I O N

P A G E S  1 0 3 - 1 1 6

T H IR D  P R IZ E —«£5— to John Steiner, 
Chicago, I I I .  Exposure made by putting 
dish of flash powder on stick and touch­
ing it off in  the camp fire. Speed Graphic 
camera, f. 4.5 opening. F I F T H  P R IZ E  
— $ 5—-to Grant Russell, St. Louis, Mo., 
for this well-composed scene of two 
camera fans out for a day in the country. 
Zeiss Maximar, 1/50 sec; at f.8 , with 

K - l Alter, Panatomic Aim.

F IR S T  P R IZ E — #15—-goes to Fern France, of Hiawatha, 
Kan ., for "T h e  Singing Lesson", an unusual baby pic­
ture. Taken with a Ross reflex camera, 1/25 second at 
f . 6.3 on supersensitive pan Aim. North window at 
child’s right, and two photofloods in reflector at left. 
SEC O N D  P R IZ E — #10— to Stephen F . H arris, of 
Dover, Mass., for " A  Dog’s L ife " . A  lot of patient 
waiting by the photographer and an exposure of 1/000 
second with a Graflex caught this prodigious yawn! 
Taken in bright sunshine at f.8  on Verichrome Aim, 
developed in  D-76. Background is piece of black velvet 
pinned to wall to emphasize the dog’s light coloring. 
F O U R T H  P R IZ E — $5— to Franklin Davis, of O cill* , 
Ga., for this difficult shot of a spider in  its web. Made 
at night with a small flashbulb in hand reflector, f . l l  on 
Panatomic film , shutter held open at " B "  while flash was 
set off. Eastman 5x7 camera. A  flashlight was used to 
illuminate the spider while the camera was being focused.

M O N E Y  FO R  Y O U R  P IC T U R E S
G e t  b u sy  w ith  y o u r  c a m e ra  a n d  se n d  in  u n u su a l p ic tu re s  o f p e o p le , a n im a ls ,  m a c h in e s , t r a in s ,  a irp la n e s ,  e t c . E a c h  m onth  w e  w i l l  p a y  $ 1 5  
fo r  th e  b e st p ic tu re  re c e iv e d  fro m  re a d e rs , 5 1 0  fo r  th e  second  c h o ic e , an d  5 5  e ach  fo r  th e  n e x t  th re e  s e le c t io n s . P r in t s  sh o u ld  be g lo s s y , 
a s  la rg e  a s  p o ss ib le  up to  8 x 1 0  in c h e s  (a lth o u g h  a  s m a l l ,  c le a r  pho to  i s  m ore  d e s ira b le  th an  a  b ig , fu z z y  o n e ) and  sh o u ld  be acco m p an ied  
b y  th e  fo l lo w in g  d a ta : m ake  an d  s iz e  o f c a m e ra , ty p e  o f  F ilm , an d  h o w  d eve lo p ed  an d  p r in te d , le n s  o p e n in g  a n d  s h u t te r  sp e e d , an d  l ig h t in g  
c o n d it io n s . W rap  a l l  p r in t s  c a r e fu l ly  and in c lu d e  postage  i f  y o u  w a n t th e m  re tu rn e d . A d d re s s  a l l  c o n t r ib u t io n s  to  P h o to g rap h y  E d it o r .
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I F  YOU want to achieve the latest and 
most modern effects with your indoor 

photography this winter, you will find a 
good spotlight almost a necessity. This 
one is entirely up-to-date both as regards 
performance and appearance. With it you 
can make sparkling photographs with bril­
liant highlights and rich, black shadows 
that stand out amazingly from the usual 
run of medium-tone, gray pictures.

Interesting, too, is the appearance of the 
finished lamp; you will agree that in de­
sign and finish it has all that could be 
asked for in a factory-made article, yet 
all of the parts are common and inexpen­
sive. Exclusive of the lens, you can build 
this spotlight for less than a dollar, using 
new parts. The lens will probably cost 
several dollars more.

The first stop will be at the hardware 
store, for a 12-inch length of 6-inch stove­
pipe. This should be cut from the un­
crimped end. You will also need an 8- 
inch piece of V8-inch brass pipe, threaded 
at both ends to take a keyless socket and 
ornamental brass loop which you can get 
at an electrical supply store. In addition 
to a friction swivel and various small parts, 
most of which you can retrieve from the 
junk box, you will need two automobile 
hub caps of about a 6-inch diameter. The 
kind shown in the illustrations are for a 
popular make of automobile; they fit 
snugly into the ends of the stove pipe, and 
being heavy and chromium plated, they 
make a fine appearance as part of the com­
pletely finished spotlight.

Most of the constructional and assembly

Constructed of simple and easily 
secured parts, tile photo spotlight 
shown at top w ill help you to 
obtain striking photographic effects 
through use of shadows and light 
contrast. Steps in making spotlight 
are (1 }  cutting lens hole in  auto 
hubcap  with scroll saw; (2 )  bend* 
sng lens-holding brackets which 
ir e  cut from  stiff spring steel j 
i i )  attaching lens-holder to rim of 
hah  cap with bolts; (4 }  bolting the 
KTOtmnng swivel in  place on sec- 
don o f stovepipe, 12 incite* long, 
which serves as wall of spotlight.
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details are explained by the photographs. Cut 
a hole in one hub cap for the plano-convex 
condenser lens, which you can get at a 
camera supply house. It is a good plan to 
first consult a local theatre manager, how­
ever. Condenser lenses are no longer used 
on modern high-intensity projectors and can 
usually be picked up for a small sum. The 
method of attaching the lens inside the hub 
cap, as shown in the accompanying photos, 
will hold it very securely and yet allow for 
expansion due to heat from the photoflood 
lamp that is used in the finished spotlight.

The piece of brass pipe serves as a control 
rod for focusing the lamp and also as a con­
duit for the rubber-covered lamp cord. It 
passes through a brass bushing which is 
bolted over a hole in the center of the other

T h e  focusing rod hushing is 
bolted on the inside of the hub 
cap (5 )  and provided with 
a simple screw clamp outside 
(6 )  to permit easy control.

MODERN 
PHOTO 
SPOTLIM

Economical and 
e a sy  to build, 
th i s  s p o t l i g h t  
gives excellent 
p e r f o r m a n c e .

by
Kenneth Murray

As an example of what the home- 
built spotlight can do to provide 
light and shadow contrast, study 
the photo reproduced in  circle.

- W  £ ,
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hub -cap. The bushing should be provided 
with a screw clamp at the outside so that the 
control can be held in position once it is 
focused. When it is withdrawn, removing 
the photoflood lamp farther from the lens, 
the light spot will become smaller. Pushing 
the control all of the way in causes the beam 
of light to widen until it is almost a flood 
light, and can in fact be used for that purpose.

A  unique feature of this spotlight is the 
light control mask shown in photo 7. This 
consists of a piece of cardboard held in a 
paper clamp and adjustable so as to be any 
distance from the lens. The cardboard can 
be cut with a mask-opening of any shape so 
as to vary the amount and shape of the light 
and secure some really novel effects. The 
paper clamp which holds the mask is attached 
to the end of a bent 5c sash or curtain rod, 
which passes inside the outer sleeve of the 
rod located in holes between front and rear 
hub caps. The bushing shown in the illus­
tration is merely a brass nut drilled to fit 
the rod and then soldered over a hole in the 
front hub cap. The clamping screw, to hold 
the mask in any position, passes through a 
threaded hole in the rim of the hub cap itself. 
For this purpose the 10c taps and dies sold 
at 5-and-10c stores are very handy.

An ordinary brass swivel was used to 
mount the spotlight on a metal stand, but you 
can use any other method, as long as it is 
possible to tilt the lamp to most any angle. 
It becomes less effective if the angle is limited, 
for many of the best effects are secured by 
throwing the light directly down from above, 
or directly up from the floor. For utmost 
flexibility the stand should be adjustable for 
height. It will be noticed that no provision 
has been made for ventilation, as it has been 
found to be unnecessary. The thin stovepipe 
walls of the lamp radiate the heat quickly.

Getting the best results with your spotlight 
depends on practice as much as anything else; 
with a little experience and a few failures to 
your credit, you will have learned to judge 
the intensity of the light and the darkness of 
the shadows it casts, and how to balance these 
with one or more other lights, of the flood­
light type, so that the results are striking. 
As an example of what can be done with the 
spotlight and one other light to show detail 
in the shadows, examine the still-life and 
portrait studies shown with this article. A l­
though the spotlight effect is somewhat ex­
aggerated in order to provide contrast that 
will not be lost in reproduction, it gives a 
hint of the possibilities in this direction.

A piece of cardboard held in a paper clamp at­
tached to end of bent curtain rod, which passes 
through bushing inserted in hub cap (above), 
serves as a mask that can be used to vary the 
amount and shape of beam cast by spotlight.

A  practical demonstration of the use of the 
spotlight is shown above. Illumination from 
the spotlight, behind the subject, touches the 
hair, shoulder, and hands. General illumina­
tion, to show detail in the shadows, was 
secured by means of an ordinary floodlamp.
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T HE inability of darkroom lamps 
to tilt is a serious shortcoming.

The need for a tilting device is felt 
especially in the tray development of 
films, chloride and bromide papers, 
where it is necessary to keep a close 
watch on the formation of the image.

Obtain a chalk box having a cover 
which slides in a groove. The box and 
the coyer are carefully sand papered, 
and a hole a V2 inch in diameter is 
drilled in the bottom center of the 
back. A  porcelain socket is screwed 
in position as shown by the il­
lustration. A  piece of %-inch 
pine, 3 inches square, is glued 
to the bottom of the box. A  
iiv-inch hole is drilled in the 
center of the block. The ex­
terior of the box is stained 
mahogany or walnut, while the 
interior is left untouched.
Shellac is applied and a 3-foot 
length of wire is attached to 
the socket through the hole in 
the back.

A  3-inch square is cut in the 
cover IV2 inches from the top 
and a 3-inch square of ground 
glass is put in the hole. Cellulose cement is 
used to secure the glass, and adhesive tape 

[ Continued on page 146]

An adjustable safelight is especially useful when doing tray 
development of dims, chloride and bromide papers. This light 
was built around a wooden box such as used for chalk sticks.

T R I P O D  
TILT TOP

SOUAR6
PINE

BLOCK

-  • / —  
4" SQUARE PLAST­
ER OF PARIS

BASE

Components of the safelight are shown here. An opening 
3 inches square is cut in the chalk box lid, and a piece 
of ground glass inserted and secured with photographic tape. 
Inside of box is fitted with a porcelain cleat socket and wired 
through small hole in rear. Assembled light is mounted to 
plaster of paris base by means of a tripod tilt-top. Light 
source is provided by a 7-watt electric ruby dark-room lamp.
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tricks

Measuring the image on the ground 
glass before photographing to make 
sure the object will be the right size 
to correspond with the other print.

Above: "How’s the air up there, big boy?” 
asks this tiny man of his larger self. Both 
figures were posed by the same model. 
Right: ’’Need for Potato Control!” _ One
tuber like this is a crop all by itself.

by Paul Hadley
T HE making of composite, or combination 

photos, is one of the simplest branches of 
trick photography, yet is one which the amateur 
photographer seldom attempts. Easier by far 
than the double exposure or distorted perspec­
tive pictures, the results are more unusual and 
bizarre, in that parts of



This "prehistoric monster”  
is simply an enlarged photo 
of a rhinoceros, on which a 
smaller photo of the hunter 
was pasted; the combination 
was then copied through the 

camera.

may be combined to make a freakish result. 
Professionals often resort to this method in 
making “photomontages,”  which are often 
seen in publications. Probably most of you 
have seen the novelty photo cards in which, 
for instance, a wagon is seen creaking under 
the weight of two giant apples which it is 
carrying to market, or perhaps an ear of 
corn being loaded on a flat car with a 
derrick. Many other variations of this type 
of picture are to be found, all of which 
were made by the simple method of combin­
ing parts of several prints to make a whole.

No expensive photographic equip­
ment is necessary in making these 
pictures. One should, of course, use 
a camera on which the image can 
be seen full size on the ground glass 
before making the exposure, and 
which has sufficient extension of bel­
lows to allow copies to be made of 
the combined prints. The larger 
size plate of film accommodated by 
the camera, the better, for this gives

The potato was photographed close up, the 
print cut out, and then pasted on the photo 
of the man and the wheelbarrow. Scraping 
the edge of the potato print with a knife or 
sandpaper to make it thin allows it to be 
pasted down without a tell-tale line showing.

you a better chance to study the composition 
of the picture before making it. A  copy lens, 
which can be purchased from any supply 
house, will enable you to make closeup photos 
or copies on cameras which do not have the 
double extension bellows.

The possibilities of composite photos are 
infinite, and the results you will obtain are 
limited only by your imagination. The ac­
companying illustrations show examples of 
a few of the effects. One shows a modern 
huntsman armed with a repeating rifle about 

[ Continued on page 126]
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Owners of vertical enlargers often find it difficult to 
provide their projection prints with neat borders. Simple 
frames formed from 1 by Vi-inch lattice strips and 
painted dull black on the inside offer the solution. Placed 
over the printing paper, they not only serve as masks, 
but hold the paper flat on' the easel of the enlarger.

Pictures of unusual effect can be made by photographing 
buildings illuminated with floodlights. Th is picture of the 
Nebraska Capitol building shows the striking effect of greater 
height and contrast which would not be evident if  photo 
were made in daylight. The scene was snapped on a cloudy 
night on super-pan with camera at f. 4.5 with an exposure 
of 30 sec. Commercial ortho film with 3-minute exposure 

is also effective for taking outdoor night photos.

A  simple tester for testing flash guns is shown at left. I t  is merely a 3-volt flashlight bulb 
inserted in a male attachment plug and wired to prongs. Plug is then inserted in female 
plug and screwed into flash gun. Center illustration shows a handy reflector made from 
crinkled foil attached to a wire frame. Its use will provide better contrast on still subjects 
taken ihdoors with a time exposure. Use it to reflect light on dark areas. Right— To move 
a camera without disturbing the tripod a simple tripod truck formed from light stock can 
be easily built. Ball-bearing furniture casters permit it to be moved without difficulty.

no M o d e r n  M e c h a n t x



To avoid mixing up black and white "spotting”  paints each 
time a print is retouched, mix up various color tones and 
deposit on old glass plates from which the gelatin has 
been removed. File each glass "palette”  in a separate film 
box to protect it against dust. In  retouching, se e t a 
palette having correct tone and use paint on it to "spot”  print. 
Left— To keep developing solutions at their proper tempera­
ture in cold weather, place tank in bucket of warm water.

New ideas and timesavers for the 
amateur picture-taker and darkroom 
hobbyist that will add professional 
touch to his photographic work.

A permanent shelf for supporting 2 or 3 glass funnels is a great 
timesaver when both developer and hypo are to be filtered at the 
same time. Space holes so that 2 trays or tanks can be placed side 
by side. Shelf can be fastened to worktable with a short upright.

W h ile  chemical 
bottles of uni­
form shape and 
size look nice on 
the d a rk ro o m  
shelf, it is better 
practice to use 
containers th at 
are physically dif­
ferent so  t h a t  
their contents can 
be instantly rec- 
o g n i z e d when 
working in dark­
ness. B o t t l e s  
suitable, for de­
veloping and fix­
ing solutions are 
shown in photo­
graph at left.

To obtain soft 
focus effects on 
"still”  subjects, 
rotate a loose 
wad of No. 000 
steel wool before 
camera lens. An 
exposure of 2 or 
3 seconds is suffi­
cient for average 
indoor pictures.
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This is the popular "Comput”  shutter 
used on many cameras. The leaves 
which admit light to the negative are 
shown here partially open. The num­
bers around the top outer edge represent 
fractions of a second: 1 is one second, 

2, Vz second, 5, second, etc.

C AMERAS are constructed to be light­
tight, and yet in order to make an 

exposure it is necessary to let light into the 
camera and onto the film. This requires a 
special mechanism called the camera shutter. 
It is so designed that when a release is 
pressed, it will move, let light into the camera 
for a moment or so, and then close and protect 
the film again from the light. As films have 
been made more sensitive and shorter ex­
posures made possible, the design and con­
struction of camera s h u t t e r s  has been 
improved until today there are shutters that 
split seconds into almost unbelievably small 
fractions and let light into the camera for just 
that fractional part of a second. Most of the 
smaller hand cameras with which we are 
familiar are fitted with one, or even both, of 
two types of shutters.

The first type is built right next 
to the lens, or more properly, be­
tween the elements of the lens. 
For this reason it is termed the 

lens-plane, or more commonly, the 
“between-the-lens sh u tter .”  The 
other type of shutter is the focal- 
plane shutter, so named because of 

its position right in front of the focal plane 
or the position occupied by the film in the 
camera.

In aspect, the between-the-lens shutter 
roughly resembles a doughnut. It consists of 
a circular metal c a s i n g  containing the 
mechanism in such a way that a large circular 
opening is left in the center. To either end of 
this opening are attached the cells of the lens, 
hence the name between-the-lens shutter. 
The light-tight part of the shutter consists of 
a set of movable blades or leaves, from three 
to five to a shutter, which control the length 
of time that light shall pass through the lens. 
When closed they overlap tightly and when 
open they pass out of the central opening into 
the shutter casing.

Early between-the-lens shutters w e r e  
actuated by a piston working in a cylinder 
and controlled by an air brake. This type 
of shutter is quite satisfactory and is still 
used on large lenses. However, its popularity 

has recently been over­
shadowed by the develop­
ment of a newer and more 
accurate type of shutter of 
which the Compur is the 
leading favorite. This shut­
ter is' fitted with a strong 
spring and a train of gears 
which controls the action of

Upper left—-The curtain of the focal- 
plane shutter showing the slots of 
varied widths. Center— Photographic 
reproduction showing volume of light 
projected by lens through a between- 
lens shutter. Below it is a similar re­
production of a focal-plane shutter.
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CAMERA
by T. T. Holden

%
shutter leaves. In some instances this mechanism is so finely 
adjusted that the leaves open and close in 1/500 of a second. In 
the newer rim-set Compur shutter, there is an additional set of 
gears providing a built-in self-timer which delays the actuating 
of the shutter for approximately twelve seconds after its release.

The shutter casing also contains another set of much smaller 
leaves which do not close entirely, but which can be moved to 
produce circular openings of different sizes. These are the leaves 
of the iris diaphragm, so named because of the similarity of its 
action and function to the iris of the eye. It w ill thus be seen that 
while the shutter leaves control the length of time that light can 
enter the camera, the diaphragm leaves control the amount of light 
that can pass through the lens when the shutter leaves are open.

When the between-the-lens shutter is tripped or released the 
leaves must open from the center, allowing light to pass through 
that part of the lens first, then through the entire lens, and finally 
through just the center as the leaves close. Yet to stop the motion 
of the image moving across the film, the total exposure period, or 
the time elapsing from the instant the shutter leaves start to open 
until they close, must not be any greater than the time to which the 
control dial is set. For instance, if the shutter is set for 1/200 of a 
second, the leaves must open and close in that time. It can be seen 
that a certain percentage of that time will be consumed by the 
opening and closing of the leaves, so that light will pass through 
the entire lens for only a portion of the 1/200 part of a second for 
which it is set. The advantages of the between-the-lens shutter 
lie in its relatively compact size, its position on the lens, and the 
ease with which it may be synchronized with Photoflash lamps.

The focal plane shutter in its simplest form, as it appears in 
the Graflex, Speed Graphic and some of the better grade “minia­
ture” cameras, consists of a long 
curtain or roller-blind. Across 
this curtain are openings or slots 
of different widths. When the 
shutter mechanism is released a 
slot passes across the film at the 
back of the camera and light en­
tering the lens can pass through 
to the film. I f  the slot is narrow 
the length of time it will take 
to pass across any point on the 
film will be shorter than when a 

[ Continued on page 132]

Back view of a Graflex camera with the 
back removed to show the focal-plane shut­
ter, with one slot visible. Focal-plane 
shutters are also used on many small 
cameras of the so-called "candid”  type.

February,  1938



DIAGRAM OF COPYING DEVICE

BATTEN ' 1 \
J

PIVOT
PLYWOOD

PANEL
1

ARMS SWING BACK 
WHEN NOT IN USE

A  GREAT convenience in 
photography is a simple 

and certain method of making 
copies. Especially for those 
who have no elaborate dark­
room, this is quite difficult, 
since the average copying de­
vice is bulky and hard to store 
away in an odd corner. The 
one described and illustrated 
here folds up into a flat pack­

age that slips into a closet or under a bed, 
sets up in a moment on any table and fur­
nishes absolutely standard conditions each 
time so that exposure may be accurately

The copying device pictured above is 
designed for the amateur photographer 
who must do his work in limited space. 
Its use permits photographs, drawings 
or other illustrations to be copied 
without loss of detail. Assemble the 
plywood light boxes and attach to the 
pivoted arms. Photo mounting board 
is a plywood panel with battens at­
tached at top and bottom. Pivoted 
arms are screwed to the bottom batten.

calculated and guessw ork  
eliminated.

The copy support is a large 
piece of plywood nailed to 
battens top and bottom. On 
the front are pivoted two 
arms that swing out from 
the board as shown and 
which carry upright boxes 
at their extremities. These 

boxes contain two 50-watt bulbs each, top 
and bottom, in porcelain sockets, so arranged 
that the light shines on the board and not 
into the lens of the camera. Blocks the same 
height as the bottom batten on the plywood 
are attached to ends of the arms, enabling 
the whole arrangement to stand upright.

The camera is mounted on a board that 
has three rubber feet so it may be shifted 
forward and backward, yet remain in place 
when slides are withdrawn, and a spot marked 
on the plywood on a level with the lens of 
the camera. Now attach a picture to the 
board with thumb tacks or transparent scotch 

[ Continued on page 146]
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and the Worlds Greatest Tun 
Is JZldinq a

a^H H A R L E Y -D A V ID SO  n

H ARLEY-D AVID SO N  MOTOR CO., Dept. JIM  Milwaukee, Wis.
See your Harley-Davidson dealer. Get "hep" 
to the big times and wonderful companion­
ship in store for you when you ride this 
world's champion motorcycle,. Learn about 
the fun-packed activities of the local motor­
cycle club. Take a ride on a snappy new 
1938 model—ask about Easy Payment Plan.

Send in the coupon now!

Motorcycling sounds like great sport to me. Send illustrated 
literature and FREE motorcycling magazine, “ The Enthusiast." 
No obligation. Postage stamp is enclosed to cover mailing cost.

Name.....................................................................................................................

Address..........................................................................................................................
My age is ( ) 16-19 years. ( ) 20-30 years. ( )31 years and up, 

(  ) under 16 years. Check your age group.
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DISTINGUISHING SCALES ON A 
CONVERTIBLE LENS

There are three diaphragm scales on the shutter of my 
camera. J ust what they are meant to represent I do not 
know and would therefore appreciate some information 
regarding their use.— Richard Daley, Providence, R. I.

The lens on your camera is a convertible type per­
mit tins the front or rear parts to be used separately. One 
of the diaphragm scales is for using the entirea lens unit, 
one for using only the front part and the remaining scale 
for using the rear part of the lens alone. The three scales 
are undoubtedly marked either with the focal lengths of the 
different lens combinations or with R  (rea r), B (back) and 
F (front) to identify the elements. When using a con- 
vertable lens as a whole, the element with the longer focal 
length should always be in front.

MEANING OF PROJECTED OR PROCESS 
BACKGROUND

What is meant by a projected or process background? 
I have often seen these terms used in connection with 
motion pictures, but do not know just what they refer to.—  
Arthur Kingsley, Toronto, Ontario.

A projected or process background is one in which the 
image in the background is projected on a transparent screen 
placed behind the set. The screen, is shaded from lights on 
the set so that the action oil the screen and stage are photo­
graphed together. In  the case of motion pictures, the back­
grounds are photographed with a motion picture camera, in 
the usual way, then projected on the transparent screen from 
the rear with a powerful projector. The film is, of course, 
placed in the projector reversed, so that it appears in its 
correct position when viewed from the opposite side of the 
screen. Using the projected background, it is possible to 
bring “ location”  scenes into the studio and avoid consider­
able expense of sending the company to the actual scene.

HOW TO DETERMINE WHEN FIXING BATH 
IS EXHAUSTED

While I realize that hypo solutions may be used over 
and over again, I would appreciate some information that 
would be more specific a9 to its exact life and how to de­
termine just when it has become exhausted. Is there any 
simple way for me to test my hypo solution?— John Sargent, 
San Francisco, Calif.

In  the case of an acid fixing and hardening bath, the 
time of clearance is a fa ir indication of the degree of 
exhaustion. When the time of clearance for a given film 
is double that required by fresh hypo, the solution should 
be discarded. Another test. consists of adding a few drops 
of 2 percent solution of potassium iodide to about ounce 
of fixing bath. I f  a yellowish coloration forms, the amount 
of dissolved silver in the solution is sufficient to render its 
further use questionable.

Another test is to fix  a small strip of bromide paper for 
2 or_ 3 minutes, rinsing it briefly in water and then im­
mersing it in a 1 percent solution of sodium sulphide. The 
appearance of a brown deposit of silver sulphide indicates 
the presence of unfixed silver halides which, in turn, shows 
that the bath is no longer able to function satisfactorily.
116

USING POLAROID SPECTACLES FOR 
POLARIZING SCREENS

Can Polaroid spectacles be used as polarizing screens 
over the camera lens so as to shield out objectionable re­
flections?— Ralph Brown, Philadelphia, Pa.

While the use of Polaroid spectacles as filters for shield­
ing out objectionable reflections and glare w ill impair the 
definition of the camera lens to a certain extent, excellent 
experimental results can nevertheless be obtained. An 
interesting article on the rise of Polaroid spectacles, • as 
screens for reducing glare and reflections from pictures, will 
be found in the January issue of M O DERN  M E C H A N IX  
on pages 108 and 109 under the title, “ Polaroid Glasses Make 
Glareless Pictures.”

RELATIVE SPEED OF PANCHROMATIC FILM WHEN 
EXPOSED IN ARTIFICIAL AND DAYLIGHT

A photo hobbyist friend of mine says that panchromatic 
film is faster by tungsten light than by daylight. I am some­
what doubtful as to his statement and would appreciate your 
advice.— Earl Forrand, Des Moines, Iowa.

When photographing a subject free from color the ex­
posure speed of panchromatic film is not increased by using 
a tungsten light in preference to daylight. Although some 
published speeds may show a shorter exposure under tungsten 
light, these values have been obtained by comparing the ex­
posure required for panchromatic material, with daylight 
and tungsten illumination, with that required for ordinary 
blue-sensitive film under the same conditions.

As ordinary film is sensitive to only a small portion of 
the light emitted by tungsten lamps, panchromatic film w ill 
be relatively much faster under the same conditions. Never­
theless, all panchromatic films in general use are actually 
faster by daylight than by tungsten.

BEST DEVELOPING METHOD

In developing my films I have been determining my work 
by inspecting it in the tray rather than using a fixed time 
method. It is said in some photographic manuals that only 
the time and temperature method will work satisfactorily if 
good results are to be obtained. Is thi9 true?——Marie Wells, 
Oakland, Calif.

Due to the fact that the emulsions of most films are very- 
sensitive to light it  is poor practice to examine them under 
the safelight. Doing this w ill often fog the image. Speed 
films as used in night photography should be developed in 
total darkness. Here it is essential that the time and tem­
perature method be used. In  all cases develop your films 
according to instructions printed on developer package.

MODERN MECHANIX AWARDS $40 EACH 
MONTH FOR BEST PHOTOS SUB­

MITTED BY READERS

The editors of Modern Mechanix distribute $40 in 
cash awards each month to the five persons who, in 
their opinion, submit the best pictures suitable for 
publication in the Modern Mechanix Photography 
section. Full particulars regarding these awards will 
be found in this issue on page 103.



t/ouhe tnafanapictures in a,  ̂
n e u t w v t S U  —

SNAPSHOTS at NIGHT

IN D O O R S , a t n ight, there’s 
■* a fascinating new world in 
which to  ride your favorite  
hobby. Scores o f exciting p ic­
ture chances, and an interest­
ing technique to  learn— gaug­
ing distances, p lacing subjects, 
arranging lights.

Y ou  get good pictures, too, 
from  the ve ry  start; snapshots 
a t night aren’t d ifficu lt— just 
interestingly different.

Equipm ent is simple. Y ou

don’t need a costly camera. 
A n y  cam era th a t takes K od ak  
“ SS”  F ilm  w ill do — even  a 
Brownie.

W ith  “ S S ”  F ilm , you use 
tw o  or three N o . 2 M azd a  
Photoflood  lamps, which last 
fo r hours, and inexpensive 
K od ak  H an d y  Reflectors. I f  
y o u r  p a r t ic u la r  c a m era  is 
equipped w ith  an /.6.3 or 
faster lens, then N o . 1 P h o to ­
floods are pow erfu l enough.

FREE BOOKLET .  .  .  Suggests a variety of picture 
opportunities . . . 9hows you how to arrange your 
lights . . . how to place your subject ,  * - tells you 
everything you need to know about two ways to 
make night pictures— s n a p s h o t s  with Photoflood 
lamps, /as* exposures with Photoflash lamps. 
(You can use Photoflash lamps, each good for one 
picture, if  your camera can be set for “ time.” ) 
The directions are simple and easy to under­
stand. Get a copy at your dealer’s today .  .  • 
Eastman Kodak Company, Rochester, N . Y .
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Man Makes His Own Rubber Science Battles Fog Menace
[C o n t in u e d  fr o m  pa ge  5 2 ]

conditions that D r. Nieuwland had used it was possible to 
convert acetylene to another chemical known as mono­
vinyl-acetylene. I t  was hoped that a good artificial rubber 
could be made from this chemical, but again the experi­
ments were unsuccessful.

The chemists who were working on this problem, how­
ever, refused to believe that it could not be done. They 
continued their work, and a few years later they found that 
by treating mono-vinyl-acetylene with hydrogen chloride 
gas they could produce a new channel which had never 
before been made and which they christened chloroprene.

Chloroprene is a volatile liqu id ; it certainly does not 
bear any resemblance to rubber. But the next and most 
startling discovery of all was that this liquid chloroprene 
can easily be converted to a tough, elastic solid. Imagine 
the elation of the chemists when they found that they had 
at last produced what chemists had been striving for so 
many years and had failed to find—an artificial product 
that is fully equal to natural rubber in strength, toughness 
and resistance to abrasion.

But the real thrill came a few weeks later when they 
proved that this chloroprene rubber is actually superior to 
natural rubber in many ways. They had not produced a 
•ynthetic rubber but had made something immensely more 
valuable—an elastic material that is superior to natural 
rubber.

The first step in the manufacture of neoprene is to heat 
coal and limestone in an electric furnace, producing calcium 
carbide, designated by chemical symbols as CaC2. The 
next step is to add water to the calcium carbide and produce 
acetylene gas (C 2H 2) .

There is nothing new about the manufacture of calcium 
carbide and its conversion to acetylene gas. Everyone 
who is old enough to remember the early days of the auto­
mobile w ill recall the acetylene generators that were 
usually mounted on the running board in which grayish 
lumps of calcium carbide were treated with water, producing 
the acetylene gas that was burned in the headlights- How­
ever, the next step in the manufacture of neoprene carries 
us into a new realm of chemistry.  ̂ Acetylene gas is treated 
with a catalyst in specially-designed apparatus made of 
new corrosion-resisting alloys with the result that the 
acetylene molecules combine with one another to form a 
previously unknown chemical compound, mono-vinyl- 
acetylene. Mono-vinyl-acetylene, also a gas, is then put 
into another catalyst chamber where it is caused to combine 
with hydrogen chloride gas. The intermarriage of these 
gases produces another new chemical, chloroprene, which, 
strange as it may seem, is no longer a gas but a liquid.

The final step in this chain of chemical miracles is to 
subject liquid chloroprene to a polymerization process 
which causes the molecules to combine, producing a tough, 
rubber-like solid which is known as neoprene.

The perversity of chemical reactions is such that the 
materials being combined often tend to react not in the 
desired manner, but to combine in different proportions 
with the production of unwanted impurities or by-products. 
The problem of the chemists and engineers who were 
charged with the responsibility of making this process 
work was to design equipment and methods of chemical 
control which would make the reac tions follow the desired 
channels and produce neoprene having a maximum, degree 
of strength, toughness and elasticity.

I t  was not an easy problem. The first special equipment 
designed for the job did not work satisfactorily. Chances 
were made and again the results were disappointing. The 
process was further modified and the result was more dis­
appointments, but in. the end the problem was solved and 
now in 19.18—seven years after the first experimental 
factory was built—a huge chemical plant is converting 
millions of pounds of calcium carbide into neoprene. Ap­
paratus and equipment unlike anything the chemical in ­
dustry ever before knew made it possible for manufacturing 
chemists to direct these reactions in the desired channels, 
keep them under control, and produce an even better product 
than was originally made in the chemical laboratory.

Neoprene resembles natural rubber more closely than any 
other artificial product. The X-ray discloses that its
physical structure is the same even though its chemical 
composition is different. I t  looks like crude rubber 
shipped from the rubber plantations and is mixed with other 
materials, processed, and vulcanized by rubber manufac­
turers just like the natural product. But although the 
finest articles look like those made of crude rubber and 
have the same elasticity, stretch and toughness, they, also 
have the ability to resist the action of oils, gasolines and 
solvents which destroy rubber. They resist heat, and direct 
sunlight does not cause them to check and crack so readily. 
They resist the passage of gases and have a much longer, 
useful life than like articles made from nature’s product.
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silent period, and a five-second synchronized note. The 
navigator presses a stopwatch when he hears the start of 
this radio note, then listens for the fog horn signal.

Since for all practical purposes radio signals are trans­
mitted instantaneously, while sound travels a sea mile in 
approximately five and one-half seconds, a simple problem 
in mental division w ill give the navigator his approximate 
distance from the lightship. I t  is also possible to obtain 
a stop-watch made especially for this purpose, with the 
dial graduated into miles instead of seconds.

This device works splendidly if the fog horn is heard, but 
sound waves are notoriously unreliable. A ll mariners know 
that a noise that is heard distinctly miles away may be 
inaudible close at hand. A  few years ago a ship ran 
aground only 200 yards from a fog siren which nobody on 
board heard, yet the wail of that siren disturbed the slumber 
of persons on shore twelve miles away.

The very atmospheric conditions that produce fog are 
responsible for this distortion of sound waves, according 
to Dr. W . J . Humphreys of the U . S'. Weather Bureau. 
Sound travels faster in warm air than in cold. W ith a 
thin layer of warm air over the water, and a colder layer 
above, the bottom of the sound wave w ill travel faster than 
the top, thus deflecting the wave upward, just as dragging 
one foot will turn a sled. I f  the sound waves encounter 
another warm layer of air above, the process is reversed, 
and the sound comes back to the surface, to be heard per­
haps miles away.

Without the radio as a guide, sound may also be mis­
leading as to the direction of its source. Sound waves 
travel in everwidening circles, like the ripples when a stone 
is dropped into a still pond. A  strong wind will distort the 
circle into an elipse. Since the source of sound always 
appears to be at right angles to the front of the waves, a 
strong wind might so distort the waves as to make the 
apparent source as much as 90 degrees from true. By  
causing echoes, nearby land, or even the front of a fog 
bank, might also deceive the hearer as to the direction 
of a sound’s true source.

The tone of a sound also has much to do with its 
directional qualities. A  very deep note, such as is used 
on the steam whistles of most of the larger liners, carries 
a surprising distance, but even in clear air thê  listener has 
trouble in identifying the direction from which it comes. A  
very high note, such as a policeman’s whistle, has very 
high directional qualities, but can be heard a comparatively 
short distance.

The Lighthouse Service has been studying the qualities 
of various tones for years, and attempts to select a note for 
each fog horn or buoy that w ill best serve the purpose for 
the particular location being considered.

W ith a lightship, distance is more important that d i­
rection, and the fog-horn tone is fairly low. With many 
buoys in a crowded harbor, direction is usually paramount, 
so the whistles, bells, gongs and sirens w ill have a com­
paratively high tone. Where both qualities are important, 
such as with the large sea buoy two miles off the entrance 
to Ambrose Channel, a delicate compromise has to be 
leached in the tone of its whistle.

Several of the more important lightships, such as 
A m b ro s e  and F ir e  Is land , are equipped with submarine 
hells and N a n tu ck e t Shoals  lightship is equipped with an 
oscillator, synchronized with the radiobeacon signal in the 
same manner as is the fog horn. Sound travels about 4,800 
feet per second through water, the speed remaining constant 
under all conditions. Under-water sounds are not subject 
to zones of silence, as are sounds transmitted through air, 
and the waves travel greater distances before dying out. 
Distance finding by submarine signals is thus free from 
some of the uncertainties attached to the transmission of 
sound in air, although factors having to do with the speed 
of the ship, the draft, the location of the microphones, etc., 
are important, and every ship is not equipped to receive 
such signals. The O ly m p ic  was so equipped when it ran 
down the N antuck et, but that did not prevent a collision.

As the name indicates, lightships _ are equipped with 
powerful lights in addition to their radio and sound signals, 
but lights are practically useless in a fog. Large ships 
must run so fast to maintain, steerageway, that when a light 
is sighted in a heavy fog it is usually too late to stop or 
turn out of the way. Increasing the strength of a light 
seems to have little effect on its power to penetrate a fog. 
A  hundred candlepower light might be seen 100 yards in 
a particular fog, while a million candlepower light would 
penetrate the same fog only 200 yards.

Another important aid to navigation that makes use of 
the uniform speed of sound through water is the fathometer. 
Th is device consists of an impact oscillator that delivers 
a sound of great intensity through the skin of the ship, 
a hydrophone to pick up the sound when it returns as an 
echo from the ocean’s floor, an amplifier that changes the

[ C o n tin u ed  on  p a g e  1 2 0 ]
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New Black & Decker 
Utility Power Drills

T h e  new U tility  Pow er Drills are designed for 
interm ittent service, y e t have the same high power 
and high torque as the heavier duty B lack & Decker 
Production Line Units. T h ey  speed up and cut 
costs on hundreds o f  jobs now being handled by 
lower-powered service drills— and have the reserve 
power necessary to  economically handle the heavi­
est type  o f  work in any shop or plant. M ade in 

% "  and "]/%' sizes. M a il the coupon today for 
name o f  the nearest dealer where you can see the 
new U tility  Pow er Drills— and the many other 
Black &  Decker E lectric Tools that are “ Helping

PORTABLE ELECTRIC TOOLS

M A I L  T H I S  C O U P O N  N O W
j The Black & Decker Mfg. Co.,
i 702 Pennsylvania Ave., Towson, Md.
I Please send me literature describing the new U tility  
! Power Drills, and the address of my nearest B lack & 
I Decker Dealer.
! N a m e .........- ........... ......................................... ................

| Occupation---------------------------------------------------------------------

■ Address------------------------------- -----------------------------------------------

C ity .................................... ....................................................S ta te --------- ---------------- |
____ .______________________________________________________________l
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Science Battles Fog Menace
[ Continued from  page 118]

sound waves into electrical impulses, and an indicator that 
translates the time interval between sending and receiving 
into light flashes on a calibrated dial.

B y  taking frequent soundings with a fathometer, the 
navigator may compare the readings w ith the chart, and 
not only know how much water he has under his keel, but 
have a very good idea of his location. Twenty-four sound­
ings a minute may be taken while proceeding at fu ll speed, 
in contrast to the time-honored method oE swinging the 
hand lead, which required almost ten minutes, with the 
ship almost stopped, to obtain a sounding.

Owing to. the extreme speed of sound through water, the 
fathometer is not accurate enough to be of value when it 
is needed most— when it is foggy and there are only a few 
feet of water under the keel. I t  w ill show the difference 
between fifteen and. seventeen fathoms of water accurately 
enough, but when it comes down to determining the dif­
ference between five and s ix  feet, the navigator must feel 
his way with the hand lead.

When the fog has closed down, and the captain, or the 
harbor pilot.he has picked up, is faced with the ticklish 
job of bringing the ship through the narrow channels of a 
harbor entrance, not only the ancient hand lead, but the 
lowly buoy, are the things he depends upon most. A  buoy 
can be moored out in deep water, close to the track of tlie 
vessel, without adding another hazard to navigation. Run­
ning one down may wreck the buoy, but w ill do no material 
damage to the ship.

Buoys have jeer tain characteristics to indicate their posi­
tion relative to the channel, or to obstructions. As a ship 
enters a harbor it w ill find red, conical-topped buoys, 
called “ nuns,”  marking the right of the channel, and black, 
fiat-topped buoys, called “ cans,”  on the left. Isolated 
middle ground or. danger buoys w ill have stripes of red 
and black. A ll w ill be numbered, odd numbers to the left 
and. even numbers to the right, and these numbers w ill be 
indicated on the chart, making it  possible to fix  the position 
definitely, once one is sighted..

Certain buoys on the right w ill carry red or white lights. 
Those on the left w ill show lights of white or green. Some 
of the lights w ill shine steadily, while others will flash for 
varying periods, making it possible to definitely identify 
them in the dark.

I f  the fog is so dense that the buoys cannot be seen even 
close at hand, certain of them w ill have identifying sounds, 
such as whistles, gongs, or bells, all sounded by the action 
of the waves. I t  is now possible' to equip buoys with low- 
powered radiobeacon transmitters, although the lighthouse 
Service has not yet adopted this equipment. Cable com­
panies are now successfully using such buoys to mark the 
ends of severed cables.

A  fogbound ship entering or leaving a harbor w ill feel 
its way slowly from buoy to buoy, following a compass 
course and keeping track of speed and. time accurately. 
W ith buoys only half a mile apart, it  is seldom one is 
missed; .  but if  the pilot does miss one, down goes the 
anchor immediately.

Making An Inlaid Footstool
[Continued from  page 73]

Bore the %-inch holes for the leg dowels 
%-inch deep around a lightly scribed line on 
top of the base. A  drill press will make short 
work of this step, insuring even-depth holes and 
accurate alignment. Sand, rub with steel wool 
and give a heavy lacquer coat. Be careful to 
prevent lacquer from getting into the dowel 
holes. Patting the finish on with the brush held 
flat will help.

Either the jig or hand saw can be used to cut 
out the legs from a pattern shaped as shown in the 
details. Note that the lower end of each leg 
sets 1 inch in from the top. Sand all surfaces 
smooth. Bore the holes %-inch deep. If a 
shaper is accessible, slightly round each corner. 
Lacking this, sand off the sharp edges. Glue the 
top in place first, align the legs by sighting along 

* pairs, then glue the base in position. Cut off the 
remainder of the knob left when recessing the 
base, at the center, with a chisel.

Insist on the Advertised Brand!



RADIO DEALERS! • SERVICEMEN! • SOUND MEN! 
AMATEURS! • SET BUILDERS! • EXPERIMENTERS!

You  need A L L IE D ’s-Complete 1938 Radio Catalog. Every­
thing in radio in one great book, at lowest prices— 164 pages o f 
Sets, Parts, Kits, Sound Systems, Amateur Gear, Test Equip­
ment, Books, Tools, etc.— every Radio requirement at your 
fingertips fo r instant reference— easy to use and profitable to 
order from . For A L L IE D ’s complete stocks and fast service 
save you time— and A L L IE D ’s low prices save you money. Send 
coupon today fo r A L L IE D ’s free 1938 Catalog— Radio’s Com­
plete Supply Guide!

youx stat/o n !

In  K N IG H T  Radios, A L L IE D  brings you Push-Button 
Tun ing and every other newest feature at prices that fit every­
body’s purse! Advanced R.C.A. and Hazeltine licensed circuits, 
W orld -W ide Range, Push-Button Tuning, Select-O-Matic 
Slide-Rule Dials, Electric Eye, N ew  A.F.C . Action, Giant Elec­
tro-Dynamic Speakers, Broadcast Studio Tone Quality, Dual 
Ton e  Control-—all these and more, at far less than you’d expect 
to pay. O n ly A L L IE D ’s volume and low distribution costs make 
these values possible. 61 great K N IG H T  models to choose from  
— a set fo r every purpose— for A C , AC -D C , 6 Volt, 32 V olt, 
Battery and Auto operation. See them all in A L L IE D ’s Catalog 
now— just send coupon!

S ils s s

WRITE FOR THIS FREE CATALOG!

C''e'h!la'' "aces '"AoW

833 W. JACKSON BIV D  , CHICAGO, ILL

ALLIED OFFERS RADIOS GREATEST VALUES!
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I  HI HOUSANDS have found in 
microscopy a fascinating per­
sonal home hobby. A new 20- 
page booklet tells what to look 
for through a microscope, how 
to begin your exploration into 
the mystic unseen world. Write 
for your free copy today

At left, precision Bausch & Lomb 
Model R  Microscope, 75 to 300 
power, with 4 5 5 -page book, 
$ 2 1  Book alone, $5.00. Other 
microscopes, $  14.5 o to $7  74.5 o.

BAUSCH & LOMB
8AUSCH ST., ROCHESTER. N. Y

BAUSCH & LOMB 
M I C R O S C O P E S

do-it—with-squabs
Supply low, demand and markets up. 
Write a post-card, get FREE EYE­
OPENING Picture Book. Why breed for 
ordinary- trade when these great luxury 
national markets are wide open for all the 

SQUABS you can ship, every day in the year? We give a 
large bonus in stock for promptness. Write today to
RICE FARM, 602 H St., Me!rose, Mass.

SHAMED BY 
PIMPLES AT 17?
Keep your blood free of pimple­

making adolescent poisons
Don’t let your face be blotched with ugly hickies! 
Stop being shunned and laughed at! Learn the cause 
of your trouble and start correcting it now!

Between the ages of 13 and 25, vital glands are de­
veloping, helping you gain full manhood or woman­
hood. These gland changes upset the system. Poisons 
are thrown into your blood . . . and bubble out qf 
your skin in hated pimples.

Resolve to rid your skin of these adolescent pim­
ples. Thousands have succeeded by eating Fleiseh- 
mann’s Yeast, three cakes a day. Each cake is made 
up of millions of tiny, active, living yeast plants that 
fight pimple-making poisons at their source in the 
intestines and help heal your skin, making it smooth 
and attractive. Many get amazing results in 30 days 
or less. Start eating Fleischmann’s Yeast today!

Copyright. 193?, Standard Brands Incorporated

Discloses Identity In Fur
[ C ontinued  fro m  page 97]

as to avoid m ixing ; include a tiny slip with the animal’s 
name written in. India ink or else a key number referring 
to a card index record.

In making identifications, begin with a study _ of the 
outermost layer of a hair, the cuticle. This sheath is made 
up of a great number of minute scales which vary in their 
disposition and shape. Two main types are recognized, the 
imbricate and coronal. Imbricate scales overlap around 
the hair shaft, there being more than one encountered in 
making a circumference; coronal scales encircle the shaft 
as a continuous band, often presenting the appearance of 
a crown. Both types are shingled, the lower scales over­
lapping the upper.

Subdivisions are named according to the shape of indi­
vidual scales. Among imbricate scales are the ovate (oval 
in outline), acuminate (pointed), elongate (larger and 
longer than the acuminate), crenate (notched or wavy out­
line) and flattened (like ovate but very low and flat). The 
crenate variety is commonest of all and the flattened is also 
often encountered. Sparse hair and coarse or spiny hairs 
are invariably of the flattened type.

Coronal scales are designated according to the appearance 
of the border as simple (plain border), serrate (edge saw­
toothed) or dentate (bluntly-tootherl). The first two of 
these are characteristic of various bats and because oi their 
beautiful appearance under the microscope, hat hair is in 
demand by microscopists. Mink and otter exhibit the 
dentate pattern.

Next below the cuticle comes the cortex (bark), com­
posed of spindle-shaped cells that are so compact the whole 
layer appears transparent and uniform. Keratin, or horn 
similar to that of our finger nails, is deposited among these 
cells and gives to the hair shaft its characteristic cornified 
(horny) appearance. Also in this layer occur various pig­
ments granules, usually responsible for the color of hair. 
These granules are scattered between and within the cortical 
cells in a fairly regular design that is sometimes of aid in 
making identifications.

Lastly there is the innermost part, the medulla (pith), 
with its material disposed in a column running lengthwise 
of the hair shaft. In this column are sundry shrunken cells, 
spaces and dried and horny epidermal structures, the pat­
tern of which is characteristic of each species. Unstained 
hairs arc necessary for microscopic examination of either 
cortex or medulla and so if stained specimens are used for 
study of the scales, mount both stained and unstained ma­
terial on the same slide, so that complete determinations 
can be made.

Medullas are classified first of all as simple or compound. 
Simple medullas have only a single strand of material run­
ning through the hair and comprise three types: continuous 
(a more or less solid rod), fragmental (isolated patches 
probably resulting from a breakdown of the continuous 
type) and discontinuous (separate blocks lying one above 
another, regular in arrangement). The compound medulla 
is rare and shows two or more parallel columns of the dis­
continuous style, side by side. Shapes of the individual 
elements of these conditions are described with terms like 
those used with the scales. Thus one may have a simple 
discontinuous ovate medulla, the word ovate referring to the 
shape of a single medullary block. Continuous medullas 
are_ either homogeneous (straight and plain) or nodose 
(with constrictions or irregular outline).

Color of a hair specimen is sometimes helpful in identifi­
cation, though since it varies with sex, age or part of body 
in many species, differs throughout the extent of a single 
hair, and is easily altered with dyes, it is of only minor 
importance. Size and particularly average ranges of size 
are used somewhat, being more or less constant within 
known limits. These diameters are measured in microns 
and determined by means of a micrometer eyepiece.

With all this data at immediate disposal, nature of cuticular 
scales, pigment granules of the cortex, medullary structure, 
£pIor and size, it may readily be appreciated that many 
thousands of combinations of all of these factors are possible 
and that the hair of no two species of mammals will be 
exactly alike.

Make your own sketch drawings of the cuticular scales 
and types of medullas on cards and file these by scale pat­
tern, cross-referenced to medulla and to a file of the 
mammals listed by name, arranged alphabetically. Do this 
only for those species of whose identity you are positive. 
Fo r keys by which unknowns may be identified, see one of 
the two following articles: Hausman, L .  A ., “ Structural 
Characteristics of the H a ir of Mammals.’* The American 
Naturalist, Vol. L I V ,  Ncv.-Dec., 1920, pages 496-523, or 
by the same author, “ Mammal Fur Under the Microscope/’ 
Natural History, Vol. N X , No. 4, 1920, pages 434-444. 
These journals are on file in the larger public and college 
libraries.
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I f  you want to  learn drafting as a profession— or 
if  you w ant to  learn drafting to  advance in your 
present work— Engineer Dobe can train you at 
home in your spare tim e by  his long established, 
p ro ve n -p ra c t ica l “ W o rk -J o b "  M e th o d . A  
knowledge o f drafting is a v ita l aid to  your suc­
cess— for all modern industry begins w ith the 
draftsman. The drafting room is the -nerve center 
of manufacturing, building and transportation. 
N ew  inventions, new designs, new plans, basic 
improvements must begin w ith  the draftsman.

He is the key  m a n  of our industrial system—with rich 
opportunities for advancement and better pay in scores 
of fields. In  M ach in e ry , B u ild in g . A v ia tio n , E le c ­
t r ic it y , T ra n sp o rta t io n , A u to m o tive s— draftsmen 
must be used. Many trained draftsmen will ,be needed 
on better jobs at better pay and shorter hours.

Learn DRAFTING at Home
Engineer Dobe can prepare y o u  just as he has 
trained thousands o f successful students, aged 16 
to  18 to  past 50. H is practical “ W ork-Job”  method 
requires no previous experience. High school edu­

ca tion  n o t needed . H e  o ffe rs  
you a real opportunity to  get a 
complete training in drafting right 
in your home in a surprisingly 
few  months. Trained draftsmen 
en jo y  good  salaries. E ng ineer 
Dobe teaches his students until 
th o ro u g h ly  tra in ed  and  u n til 
holding a good paying job. T h a t ’s 
Engineer D obe’s guarantee.

Send for
FREE BOOK
Mail the coupon today for FREE illus­
trated book "Successful Draftsmanship”  
and full details of Engineer Dobe’s re­
markable trial offer that includes all 
necessary tools and equipment. Learn 
j ust how you can be trained successfully 
at,home in your spare time. Time is 
money. Now is the time to prepare. 
Don’t wait another day. Send the coupon 
NOW for Engineer Dobe's FREE Book.

ENGINEER DOBE
Div. 4 7 3 2  L ibe rtyv ille , III.

Y o u ’ll be amazed a t the speed with which you can 
learn in your spare tim e by Engineer D obe’s Practical 
Method. Send coupon T O D A Y  for free book entitled 
“ Success in Draftsmanship.”

All Working Tools Furnished

i  EN G IN EER  D O B E, Div. 4732 Ubertyville, III.
1 Send me your free book "Successful Draftsmanship” . 
■ Please explain how you assist your graduates to good 
!  positions as draftsmen.

I  N a m e

I  A d d ress---------------------------------------------
I
J Town -......... ------------------ ----- --------------

i State.------- -----------------------------------Age
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MORE POWER TO YOUR SHOP
WITH THESE

POWER TOOLS  
BY DRIVER

Direct drive, from  motor to saw Wade, without 
belts or pulleys— saves up to 40% o f your m otor’s 
power form erly wasted by belts. Efficient, sturdy 
and economical to operate.

DIRECT DRIVE MJ917 The combination of the three most 
JIG SAW $48.50 outstanding features since the in­

vention of jig saws makes this ma­
chine a pleasure to operate. Direct 
Drive— built-in drive means more 
power, no belts to slip. Fingertip 
Speed Control—  a flip of a switch 
from low to high speed while 
running. Motion Blade Tensioner 
^permits accurate tensioning of 

blade while in 
operation. Same 
model with single
speed (774) priced 
at #38.50.

GEAR DRIVE 990 TILTING 
ARBOR SAW $72.30 (without 

motor unit)
The tilting 8" blade gives you full 
2" depth of cut, at any angle. The 
big table is always level; unwieldy 
stock is easy to handle. And the 
new Geared Motor Drive assures 
increased power transmission to the 
saw blade, preventing stalling even 
under heavy cuts. Precision con­
trols, sealed ball bearings, handy 
control switch. The MOD series, 
with (0 " blade, also available at 
$107.25 (less motor unit).

Driver makes three lines of lathes, bench saws, band saws, 
jointers, drill presses, flexible shaft grinders, bench grinders, 
surfacers, and a complete line of motors and accessories. Send 
for your 1938 Driver Catalog and examine the many features 
of the year’s most important tool developments. Walker- 
Turner Co., Inc., 528 South Ave., Plainfield, N. J.

Build This Sturdy Band Saw
[ Continued from page 83] 

manner indicated on the drawings or by some 
similar means. The packer bearing used for this 
purpose on the original was taken from an old 
grain binder. Slots should be provided in the 
frame to permit alignment of the wheels. These 
are not shown in the drawings but are essential!

The blade guard may be two brake bands 
riveted together (see Fig. 9) and passed round 
the drums as shown in the drawings.

A  handsome table can be made by alternating 
strips of black walnut and maple as shown in 
Fig. 1. Assemble with %-inch dowels and glue 
with water-proof casein glue. The table is sup­
ported by a column which is simply a Ford T  
connecting rod. The journal end is bolted to the 
saw frame from beneath the frame. The table 
pivots on an Overland piston pin which is clamped 
into the upper end of the connecting rod. The 
brackets used to pivot the table on this pin are 
shown in Fig. 1. The upper half of each bracket 
is screwed into the bottom of the table, exact 
position being' determined on the job.

The lower guide roller is part of the table 
column assembly. As shown in Figs. 1 and 7, a 
steel roller is pinned to the piston pin and is 
adjusted by sliding the column on the frame and 
the piston pin in and out of its anchorage.

The upper guide assembly is clearly shown in 
Fig. 6 and requires but little explanation. A  length 
of %-inch steel rod slides in the collar and may 
be held in any desired position by means of an 
adjustment screw. At the lower end a piston 
pin is anchored and in turn carries two rollers 
which engage the saw blade. The fitting used to 
secure the piston pin on the original was a casting 
taken from an old grain binder. A satisfactory 
and practical substitute is shown. The %-inch. 
rod is traversed to fit the %-inch pipe tee, and 
the piston pin slides in the tranverse portion. 
Ream the pipe to fit the piston pin if it is too large 
and bush the tee with babbit if the pin comes too 
small. Slots cut into the saw frame as shown 
permit the entire guide arm to be adjusted in 
line with the lower guide. The rollers were taken 
from push rods off an old tractor.

The tension of the blade is adjusted by means 
of the %-inch pipe previously mentioned. The 
lower end of this pipe rests over a %-inch bolt 
which is screwed into the frame and projects for 
this purpose. At the top of the frame a %-inch 
bolt is used with a slight shoulder turned into it 
as shown in the detail sketch on Fig. 5. This bolt 
bears down to fit inside the pipe, the shoulder 
bearing on the pipe edge itself. Turning the bolt 
thus forces the frame apart to increase the blade 
tension.

By means of a spectograph—an optical instru­
ment—very tiny amounts of lead in the brain 
of an individual can be detected.
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DO YOU LIKE RADIO?
•  •  • DOES THE FUTURE OF

TELEVISION
I n t e r e s t

SEND FOR YOUR F R E E  COPY 
OF THIS BOOK OF FACTS
Full of Instructive Information on Employ­

ment Opportunities and Requirements
You  men w ho are sincerely ambitious 
to make good  in radio and related in­
dustries w ill want a copy o f this new 
book about em ploym ent opportunities 
and requirements. Written in plain, understandi­
al >!e language with no exaggerations and no mis­
statements. this free book gives you facts you 
want to know about these profitable trades. 95 
illustrations. Major subjects include Television 
Tb eery and Construction, Pick-up Systems, 
Amplifiers. Transmitters. Receivers, Cathode 
Tubes. Sound-Recording on disc, L,oud Speakers, 
Talking Picture Projection ami Radio Com­
munication.

M a n y  students can cant room  and  board w h ile  
learn ing . N a tio n a l students are allow ed coach  
railroad fa re  jrow . an y  point in  the U n ited  .States 
to  L .  A .

N A T I O N A L  S C H O O L S  occupies its even m odern  three- 
s to ry  bu ild ing , ex c lu s ive ly  i/Yrv ‘ C.i it- {ra in in g  am bitious  
m en. L a te s t  equ ipm ent. S elected , exp erienced  staff o i  
en g in ee rs  and instructors.

NATIONAL
SCHOOLS a* Dnr iai

OLDEST TRADE INSTITUTION IN THE WEST— EST. 1905

REQUEST FOR FREE BO O K
N A TIO N A L SCHOOLS 

(established 1905) Dept. MMR-4 
4 0 0 0  S. Figueroa St.y Los Angeles

Please send me, w ithout obligation , your F R E E  
B O O K  and in form a tion  regarding R a d io  and 
T e le v is io n  E m p lo y m e n t  O p p o r tu n it ie s  and 
Requirem ents.

A D D R E S S .

_ S T A T E _
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Composite Photography

Now you can make home repairs 
with C A S C O f the same glue 
used b y Master Woodworkers
•  N o  m ore g lu in g  failures! N o w  r ___________ ^ ___
broken furniture, loose lino leum , toys,luggage, any­
th ing that needs g lu ing ...and  ge t the same weather­
p r o o f  CASC O  jo in ts that lead ing  manufacturers 
use in b u ild ing  custom furn iture,p ianos, airplanes.
EASY TO USE. Just m ix one part CASCO powder in one 
parr water, and it ’s ready to apply. No mess. No heating. 
And no waste. .  .you  m ix it as you need it.
PERMANENT. CASCO  sets chemically like concrete. I t ’s 
not loosened by atmospheric heat and moisture like  ordi­
nary evaporation-setting glues.
ECONOMICAL. C A S C O  plus cold watery makes a f n l l -  
streng tb  glue at less cost than ordinary liquid glues. More 
than a glue, CASCO  has m a n y  household uses. (Send for 
the free book offered below.)
AMAZING EVIDENCE o f CASCO’S M o is iu re p ro o f S tren g th :

“ LO ST 11 YEARS 
U N D ER  W A TE R ,
the 84-inch hull o f 
th e  mo d e l  y a c h t  
‘ W itch ’ was recov­
ered, w ashed , and 
found to be in excel­
lent condition. The 
CASCO -glued con­
struction was strong as 
ever. . { John B lack, 
W a tertow n , M a s s .)

FREE! NEW 1938 CASCO GLUING GUIDE!
32 pages, 40 pictures, the book that saves dollars in repair b ills:

H o w  t o  r ep a ir— 
F u rn itu re
M u s ic a l In s tru m e n ts
S p o r ts  E q u ip m en t
A u to m o b ile  T o p s
A irp la n e s
G lid e rs
T ra i le r s
B o a ts
L u g g a g e
B o o k s

H o w  to  m ake—
S iz in g
W a te r - R e s is t a n t  Paint 
T ile  C em e n t 
C ra ck  F il le r  
S w ed is h  P u t t y

N e w  w a y s  f o r —
E re c t in g  F ib re b o a rd  
V e n e e r in g
F lu sh  D o o r  C o n s tru c t io n

Send for your copy now. Just w rite your name 
and address and the words “ Gluing Guide”  on 
the baok o f  a penny poatcard. and mail to —

C A S E IN  C O M P A N Y  O F  A M E R IC A ,  IN C .

D e p t . M . M . 2 3 0 ,  3 3 0  M a d i s o n  A v e . ,  N e w Y o r k

C A S C O
W EATHERPROOF 

POWDERED CA SE IN  CLUE

4  Handy Sizes -1 0 c  to 6 5 c -A t  Your Hardware Dealer’s

[ Continued  from  page 109]
to do battle with a “ prehistoric”  monster which appears to 
tower far above the man. as it comes over the brow of a 
hill. In making this picture, the first step was to make the 
picture of the bug. For this purpose, a dead rhinoceros 
beetle was obtained from a bug collection and placed upon 
a small square of sod set upon the studio table. A  white 
cardboard background appears as sky, and the towering 
effect was obtained by placing the camera lens an inch or 
two lower than the bug, and pointing up at it. A  time 
exposure by the light of a window produced this first nega- 
tive.

The next thing done was to get the picture of the hunter. 
Carefully measuring on the bug negative the height at 
which I wished the hunter to be, a second negative was 
made, (outdoors) of the man, getting far enough away to get 
an image of the size to correspond with the idea of the 
picture. This was ascertained by measuring the image of 
the hunter on the ground glass with a small ruler before 
inserting the plate and making the exposure. When prints 
of both negatives had been made, the figure of the man 
and gun was cut out with a scissors, scraped to extreme 
thinness at the edge, and pasted to the surface of the bug 
print. This was then copied exact size through the same 
camera on process film to obtain good contrast.

The procedure was exactly the same with all the other 
pictures. In the potato view, the man pushing the wheel­
barrow was made first, then the potato photographed to 
correct size, and pasted on. The man shaking hands with 
his tiny counterpart is another example of what can be done, 
in this case both photos being taken out of doors, with 
the light coming from the same direction,

This is one thing that should be noted when selecting 
pictures to be combined together— the lighting should be 
coming from the same, or nearly the same, direction in 
both prints. To go back to the print of  ̂the bug and 
hunter, notice liow the light is coming from in back of the 
bug and striking the hunter in the face, as though both, 
coming from the' same source, yet one was made outdoors, 
the other in the house. Scraping the edge of the print, as 
illustrated in one of the photos and mentioned before, is 
done to make the edge extremely thin, so it will lie as 
flush as possible with, the surface of the larger print when 
pasted down. This will eliminate the possibility of the edge 
of the paper showing in the copy as a light or dark line. 
The edge may be scraped with a razor blade, or even 
rubbed down with fine sandpaper, but of course you should 
be careful not to wear down or remove bits of the edge of 
the picture itself.

A  few other effects possible, just to start your imagination 
to working, would be to have a large image of yourself 
towering above your home, which is reduced in size to look 
like a small doll house. Or to reverse the procedure, you 
could be small enough when placed upon your doorstep to 
make the house look like the abode of a giant. I f  you are 
a flower or garden enthusiast, have a picture of yourselt 
walking through your garden, with the blooms of the 
poppies towering far above your head, or show yourself 
attacking one of your cornstalks with an axe. A fisherman 
could be shown with a trout or bass being brought home 
on a truck, aŝ  an example of one that did not get away.

But such bizarre examples are not the only uses to 
which combination photography may be used. If you have 
photos of two or more of your friends or relatives taken 
separatively, these may be combined into one picture to 
look as though they were all taken together. Size of the 
different prints does not matter, as the images may be 
reduced or enlarged in the camera to correspond.

Another thing that is important is copying the prints to 
obtain even lighting. Of course^ if you have regular copy­
ing equipment, this becomes a simple matter, as the light­
ing is part of the equipment. Any camera with a ground 
glass back and which uses plate or film holders may be 
used for copying. Extending the bellows tô  full length 
enables you to get up close enough to the print to get a 
large copy. The camera should be set on a table or tripod, 
and the print on any suitable support, so it is exactly parallel 
to the ground glass, and centered with the lens. _ By having 
the print directly facing the window, flat lighting may be 
obtained, or by placing the camera so light will fall on it 
evenly from two windows. By doing the latter, you will 
have no difficulty in light reflections from the surface 
of glossy prints, which sometimes ruin the copy.

Ordinary film or plates are not suitable for making the 
copy negatives, as they do not have enough contrast. Special 
film and plates, known variously, as slow, copy, or process, 
have much more contrast, and are obtainable for any plate 
camera. These films are from five to ten times slower, how­
ever, than regular film, so give from five to ten times the 
exposure. As a rule, these films and plates give more con­
trast with overexposure than with underexposure. All the 
photos illustrating this article were made this way. The 
originals were on regular portrait film, the finished combi­
nation copies on process film.
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“ I  buried manuscript unseen in a vault. It  is in 
a monument. In  imitation o f mummies I  wrapped 
important comic, tragic, philosophic and mathe­
matic writings in paper, in a bag, in sycamore 
wood. I f  I  am dead, do not discover it, until a  
century is past; reburie it.”

So wrote Francis Bacon, renowned mystic and unknown 
author of Shakespeare’s plays, in a cryptic code over three 
hundred years ago. Haunted every hour of his life for the 
secret of his uncanny power to probe the mysteries of life 
and his strange ability to accomplish miracles, the world 
now seeks lus long-lost manuscript.

From what strange source came his wisdom? H ad he 
received the great knowledge of the ancients as a heritage? 
W hile eerie cemeteries and ghastly churchyards are being 
scoured by the curious, fi/ty thousand men and women, in 
the privacy of their homes, in even’ nook and comer oE 
the world, are sharing quietly the tremendous advantages 
of his concealed wisdom. Not in crypts or vaults did they 
find these rare truths of nature he taught, but by sharing 
the teachings of the secret brotherhood with which he had 
long been associated. If you have the worthy desire to 
master life, to develop a confidence that comes From under­
standing. and to acquire a dominant power by which to

overcome adverse circumstances and rise 'about your envi­
ronment, then this great heritage of wisdom may be yours.

Accept this G ift Book
Thousands have been led by it to a 

greater mastery of life.
For centuries t!ie Rosicrucians (N O T  a religious organi- 

zation) have perpetuated the teachings which Bacon pri­
vately taught. Use the coupon below and receive the free, 
inspiring book of full explanation, “ The Secret Heritage.

The ROSICRUCIANS
(  A M O R C )

f =  U SE  T H IS  C O U P O N  ■ = ?

Scribe B. S .Z .  The Rosicrucians, A M O R C ,
San Jose, California.

I am sincerely interested in knowing more about 
these helpful teachings. Please send me, without 
obligation, the book. “ The Secret Heritage, which 
I will read as directed.

Name___________________________— ...— .

Address............... .................................State........ .........
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R o y R ig by

“ A t  parties I  fe lt like 
a back number. I  was 
so skinny and my face 
was so broken out with 
pimples that none of 
the girls ever noticed 
me. On the advice o f a 
friend I started taking 
Ironized Yeast. In 12 
w eek s  I  g a in e d  21 
pounds and my face 
began to clear up and 
take on a healthy color. 
I'm  strong as an ox 
now and so popu lar 
that the fellows call me 
a ‘Ladies’ Man'.”
—Roy Rigby, De Kalb, III.

GIRLS DESPISED
HIS SKINNY, 

PIMPLY LOOKS
but now h e 's  gained
21 POUNDS
and new popularity

SKINNY? Thousands gain 10  to 25 lbs.
with new IRONIZED YEAST tablets

NO lon ger need thousands rem ain  skinny and 
friendless, even if they never could gain before. 

H ere ’s a new easy method for them that puts on 
pounds of naturally attractive flesh—in just a-few weeks!

Scientists have discovered that hosts of people are thin and rundown 
simply because they do not get enough Vitamin B and iron in their 
daily food. Without these vital elements you may lack appetite and 
not get the most body-building good out o f what you eat. One of the 
world's richest sources of health-building Vitamin B is the special 
yeast used in making English ale.

Now by a new costly process, this rich yeast is concentrated 7 
times, taking 7 pounds of yeast to make just one pound of concen­
trate— thus making it many times more powerful in Vitamin. B 
Etrength than ordinary yeast! I t  is then combined with 3 kinds of 
strength-building iron (organic, inorganic and hemoglobin iron ); 
also pasteurized English ale yeast. Finally, for your protection and 
benefit, every batch of Ironized Toast is tested and retested biologi­
cally for its Vitamin B  strength. This insures its fu ll weight-building 
power.

The result is these new easy-to-takc little Ironized Yeast tablets 
which have helped thousands of skinny people who needed their vital 
elements quickly to gain normally attractive flesh and peppy health.

Make this money-back test
I f ,  with the very first package of Ironized Yeast, you don't begin to 
eat better and to got more benefit from your food— if you don't feel 
better, with more strength, pep and energy— if you arc not convinced 
that Ironized Yeast w ill give you the pounds of normally attractive 
flesh you need— the price of this first package will be pi-omptly 
refunded. So get Ironized Yeast tablets from your druggist today.

Special offer!
To start thousands building up their health right away, we make 
this valuable special offer. Purchase a package of Ironized Yeast 
tablets at once, cut out the seal on the box and mail it  to us with a 
clipping o f this paragraph. We w ill send you a fascinating new book 
on health, "N ew  Facts About. Your Body." Itomember, results with 
the very first package— or money refunded. A t all druggists. Ironized 
Yeast Co., Inc., Dept. 562, Atlanta, Ga.

W ARNING : Beware of the many cheap substitutes. 
Be sure you Set the genuine ironized Yeast.

You Can Learn Glass Blowing
[Continued from page 78]

bulb with walls so thin that they immediately collapsed. 
This is avoided by gathering the glass so as to thicken the 
walls of the tubing. As an experiment, heat the middle ef 
a short piece of glass, and while rotating it uniformly, 
gradually and carefully bring the hands together. This must 
be done slowly and with judgment. You will find that the 
walls of the heated part of the tubing will become thicker 
and, if you wish, the bore can be entirely closed. Cork the 
end of one spindle and blow gently into the other, meanwhile 
continuing the rotation. The heated glass will expand into 
a more or less perfect bulb, according to the amount of skill 
you have acquired, and the walls will be thick enough for 
practical use.

In this connection, the blowing of different sizes and shapes 
of bulbs in a single piece of tubing is excellent practice and 
will provide skill in handling glass.

Making a Beverage Sippfr: A  glass “ straw”  for sipping 
cool drinks is an easy project to commence with, and they 
make very attractive and useful bridge prizes. Choose a 
piece of narrow' tubing and heat one end until a considerable 
amount of glass has been gathered. Blow into it very gently 
to form a thick-walled bulb about 54-inch in diameter, then 
while the glass is still hot, almost flatten it with a tweezer­
like tool made by bending in half a narrow piece of spring 
brass. Suction applied to the open end of the tube will make 
the sides of the flattened bulb concave. Heat and bend it 
at an angle to the stem, then heat a small spot, blow hard 
into the tubing and a hole will be formed. This can he made 
smooth by further heating. Make the stem to the desired 
length by cutting it with a triangular file and then tapping, 
when it will part neatly. Heat the mouth of the stem to 
smooth and_ round it. The stem can be heated and bent in 
the middle if desired.

Flower Vase: Cut a 12-inch piece of your largest tubing 
and at 3 inches from one end gather the glass together, 
closing the bore, to form the stem. Gather more glass im­
mediately next to the stem, then gently blow it oiii into a 
small bulb. Before the glass has cooled, bring the hands to­
gether so as to “ squeeze”  the bulb to shape. Blew six more 
bulbs, closely adjoining, in the same manner. The ends are 
flared, to form a base and mouth respectively, by rotating 
the heated glass against a spear-shaped tool made cf sheet 
steel or heavy brass. Lips are formed around tht mouth 
with a sharp corner of a putty knife ground to a triangular 
shape.

A  distinguishing feature of handmade work is that it is 
seldom uniform, otherwise it would be in the same class as 
machine-blown glassware. For this reason it is not necessarv, 
or advisable, to try to make the vase absolutely perfect.

Uncle Sam — Model Maker
[Continued from page 60]

of tiny model buildings, the largest of which representing 
an SO-ft. huilding, is but one-half inch high; yet all are to 
exact scale! The CCC boys spent four months building this 
model. _ Historic battlefields of the East are being re; rtduced 
in miniature, so that students of history, military and
just plain citizens can understand more readily some c: the 
highly important events that have helped shape the :U:ory 
of the United States.

In all, the making of models and relief maps, ir.arc-.:rated 
primarily as a relief project, has proved to : c § worth­
while investment. Those in contact with the w-_ rk estimate 
that the money to be saved by the models when used in 
conjunction with the building of roads, fighting feres; fires, 
planting trees and doing other things in the areas mapped, 
eventually will pay for the work many times ever.

Nearly all of the actual labor of building mcdtU and 
maps is done by CCC boys who, when first assigned to the 
model laboratories, are totally unfamiliar with the exacting 
work. The skill developed by many of these ySSrg men in a 
comparatively short time continues to amaze eve:; the ex­
perienced technicians who supervise the wurk.

The making of a relief map proves to be cut- cf the most 
interesting processes. These maps are based typographic 
maps and surveys that already have beer, made, paper 
maps on which winding lines show the cuttcur and height 
of every point in the region.

First the scale of the relief map is determined, and card­
board of the proper thickness selected for building up the 
form. Thus, if a map whose contour lines represent dif­
ferences in elevation of 50 ft. is to be reproduced on a scale 
of 1 in. equals 500 ft., cardboard 1/10 in. thick would be 
employed.

[Continued on page 130]
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<8 n d m
SPORT SCOUT 45

THE BEST MOTORCYCLE "BUYS" FOR 1938
WHO BUT IN D IA N  could bring you engineering 
triumphs like these new 1938 motorcycles at such 
smashingly low prices! These great new Indians have 
everything— easy handling, power, pep, economy, 
and all the thrill and adventure of motorcycling.

Visit your Indian dealer today 1 See the whole new 
Indian L ine-JU N IO R  SCOUT, SPORT SCOUT, DE 
LUXE 4, and CHIEF. Find out how easy it is to own 

any of these splendid machines on 
easy payments—and how you can get 
a fine RIDER'S HELMET and INDIAN 
PIN absolutely FREE the minute you 
place your order.
INDIAN MOTOCYCLE CO., S p rin g fie ld , M ass .

FREE!
Getthis RIDER'S 
HELM ET .and 
I N D I A N  P I N

M A H  C O U P O N  T O D AY I

I N D I A N  M O T O C Y C L E  C O ., S p ring fie ld , M ass. 
Pleaae 9end me at once, without obligation, your illustrated

■ Folder showing the new 1938 Indian Motoeycles. and CEk T IF I-
■ CATE of VALUE entitling me to FREE RIDER'S HELMET
■ ami INDIAN PIN, os illustrated, when I ploce my order.
■

\ Address...............■■............................................. -..........-
■ Please be sure to  check your age group: M M 2
J □  16-19 years □  20-30 years D  31 years and up □  under 16 years

SEND for 
CIRCULAR

Srn.l for 193S Catalog: showing the ccmpl^te line of latest Delta 
motor-driven tools and special circular on new Multi-Speed Scroll Saw 
—and the latest Delta Project Book No. 4— packed full of new and 
different things to make, with many photogra-dis,_ working drawings, 
and complete instructions. Enclose 10c for Project Book. Catalog 
will be mailed postpaid.

DELTA M ANUFACTURING COMPANY
G00-G34 E. V IENNA AVE. M ILW AU KEE, W IS.

IN 1932 Delta scored an engineering triumph by introduc­
ing the first practical High Speed, Darge Capacity Scroll 
Saw—permitting the running of the saw at full motor 

speed without troublesome vibration—and opening many new 
fields for this useful tool.

Now— Delta is happy to announce a secon d  great step 
forward in Scroll Saw design-—Perfected M u lt i -S p e e d  D r i v e .  
Through this remarkable development you can_ select any  

speed you  leant frum 790 to 1700 R.P.M. 
regulating the speed within 1 or 2 R.P.M. 

. if you wish. You can cut any material 
within the range of the scroll saw with full 
assurance that you have the best speed for 

your purpose. Furthermore, scientific design 
has made this improvement simple, foolproof 

and trouble tree. If you are one of the many 
thousands who already own a No. 1200 Delta 

_ Del tree Scroll Saw—you can obtain this wonder­
ful Multi-3|.e\l D:i--e at very small expense. Send 

for circular giving full story of this unusual en- 
ineerhig achievement.

D E L T A  M A N U F A C T U R IN G  C O ., D ep t. IVI23B 
6 0 0 -6 3 4  E . V ie n n a  A v e . ,  M ilw a u k e e , W is .
r ;  I  e n c lo se  lO e  s t a m p s  o r c o in ) fo r  w h ic h  p le a se  send 
m e one copy o f th e  n e w  lh £ S  B oo k  N o . 4  of “ P ra c t ic a l 
D e lta  P r o je c t s .”  A lso  p la c e  m e on y o u r  m a il in g  l i s t  to 
re c e iv e  1 9 3 8  D e lta  c a ta lo g  o f q u a lit y  m o to r-d riven  
woof I w o rk  in j j  to o ls .

Send  m e s p e c ia l c ir c u la r  on n e w  M u lt i-S p e e d  S c r o ll  
S a w .
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U ncle Sam  —  M odel M aker

% FOR SPARE TIME!

MAKE $25 TO $30 
PER W EEK AT HOME 
IN YOUR SPARE TIM E

THE IDEAL LAWNMOWER SHARPENER
L ik e  m a g ic , the  Id e a l L a w n  m o w e r  S h a rp en e r m a k es  o ld , d u ll,  h a lf  
w o rn -o u t m o w e rs  cu t l ik e  n ew . S im p ly  s e t  th e  m o w e r  in  th e  Id e a l 
and  th e  m ach in e  d oes  the re s t . S h a ip en s  a n y  la w n m o w e r  to  a p e r fe c t  

in  15 to  2 0  m in u te s  and yo u  m ake  S I . 0 0  to  S l . 5 0 .  A tta ch  to  
S ta r t in  y o u r  b asem en t o r  g a ra g e . W ork  in  spa re  tim e , 
irn ish ed  f o r  g r in d in g ' ska tes, g ra ss  sh ears , h ed g e  sh ears , 
............ - C A T A L O G  * ............ ........------------------tells complete story.

e d g e  in  15 to  2 (  . 
l ig h t  sock et. S ta r t  in  y o u r l 
A t ta ch m e n ts  fu rn is h e d  f o r  g r  
s ick le s , s c y th es , a x es , e tc .

WHAT THESE MEN DID . .  You Can Do
R em em b er , no e x p e r ie n c e  is  n ec e ss a ry . M o s t  m e n ^ h a j-p e n ^ la w n m ow ers  
in  spa re  t im e  o n ly , "  “...........Gehharrll w r ite s ;
th e  p a s t 6 m o n th s .”  G e o r g e  S e it e l  w r ite > :  “ i  
5 0 0  m o w e rs  and e v e r y  cu s to m er is  w e l l  p leaded . 
“ I  a v e ra g e  9  m o w e rs  a d a y .”  R o y  F . S t ie r  4?y±. 
5 0 0  and  to -d a te  h ave  sh a rp en ed  2 0 0  m o w e rs  
a t  S I - 2 5 . ”  E dw ard  A . M yn d e rs e  w r i t e s :  
“ H a v e  sh a rp en ed  around  5 0 0  m o w e rs  th is  
e e a s o n .”  N ic k  B a lte s  says ; “ L a s t  su m m er I  
eha rpen ed  2 0 0  m o w e rs  a t  $ 1 . 0 0  e a c h . ’ 
B u ch e r B a tte ry  Co, w r i t e :  “ W e  sha rpen ed  
o v e r  6 0 0  m o w e rs  la s t  y e a r  a t  $ 1 .5 0  each .

FREE BOOK Shows how!
R ig h t  n o w , b e fo r e  y o u  fo r g e t  i t ,  s en d  f o r  
e  c o p y  o f ou r F R E E  R O O K , “ H o w  T o  M ak e  
$ 2 5  to  $ 3 0  p er  w eek  in  S T A R E  T IM E . ”

S E N D  P O S T  C A R D  TO

THE FATE—ROOT—HEATH CO.
Box 328, Plymouth, Ohio

H a v e  m a d e  $ 1 0 0 0 .0 0  
h ave  sha rp en ed  o v e r  
A. M . L a rs e n  w r ite s :  

I  l i v e  in  a  to w n  o f

i e s e I
I For several years, Diesel engines have teen replacing 
| steam and gasoline engines in power plants, motor trucks 
| and busses, locomotives, ships, tractors, dredges, pumps, 
1 etc. And now the first Diesel-powered passenger car is on 
i the market. Our home-study course offers you a real op- 
1 portunlty to prepare for a wonh-while position In this
| new field. W rite  T O D A Y  fo r  full inform ation. N o  obligation.
^ A m e r ic a n  School, Dpt. D-228, Drexel at 58th, Chicago

A N Y  P H O T O  E N L A R G E D
4 7 *
3 for $1,00

S ize  8 x 10 Inches o r  sm a lle r  I f  de­
s ired , Same price for full length or 
bust form, groups, landscapes, pet 
animals, etc., or enlargements o f any 
p a r t  of group picture. Safe return o f 
original photo guaranteed.

SEND NO MONEY
and within a week you w ill receive your beautiful
enlargem ent, guaranteed fadeless. Pay postman 41c plus 
postage — or send 49c w ith  order and w e pay postage. Big 
1 6 x 2 0 - in c h  enlargem ent sent C .O .D . 78c plus postage 
o r  nend 80c and we paypoEtage. Take advantage o f  this am az­
ing o ffe r  now. Send your photos today. S pec ify  s ize waDted.
S T A N D A R D  A R T  S T U D IO S , 1 0 4 S. Jefferson  St.,D ep. 378-B, Chicago

[C on tin u ed  from  page 128]
The map-maker first traces, on a sheet of cardboard, the 

two outside contour lines, those representing the lowest level 
of the region. With an electric cutting machine such as used 
for cutting jig-saw puzzles, he cuts the cardboard along the 
outside contour line. Then a second piece of material i9 
traced with the second and third contour lines, and the 
outside (second) line cut. The smaller cardboard layer is 
then glued to the larger, its edges matching the uncut con­
tour line traced on the lower piece. This is repeated until 
the map is roughed in and consists of a series of cardboard 
layers whose edges form steps.

At this point a fair idea of the surface of the larea being 
mapped can be obtained by looking at the model. The terrain 
looks, however, like an area covered entirely with terraces. 
So a sculptor goes to work, and fills each tiny step with 
clay, moulding it carefully to conform as nearly as possible 
to the original contour of the ground. The application of 
moist clay does not change the shape of the map, for glue 
that does not expand or shrink, and is not otherwise affected 
by moisture, is used in assembling the cardboard layers.

The map now resembles a pasteboard cake with clay 
icing. Plaster of Paris, is then poured over it, to make a 
negative cast> of form. From this negative a number of 
durable positive casts can be made. These consist of a 
combination of plaster, plastic wood and celluloid. To give 
the model a hard surface, so that the fingernails of curious 
spectators, and other abuse will not mar it, the whole 
model is sprayed with a celluloid coating. Over this is 
applied whatever paint or other materials may he necessary. 
Various means are employed to make the maps look realistic, 
or to bring out certain important features. Thus, over 
forest areas, ground cork, stained green, is applied, to 
simulate the appearance of the actual region.

Copper W are  For Craftsm en
[ Continued from, page 93]

a -inch iron bar. The saucers are made from 18 gauge 
copper, 2‘54-inches in diameter, and raised as shown.

The cups are of 24-inch (outside diameter) copper tub­
ing, 1 -inch long. Hammer them on the outside, then 
place one end over the horn of the anvil, or a solid round 
bar, and flare the ends out slightly. Drill holes, and rivet 
the column to the base. Solder the cups in place in the 
saucers and to complete the pieces, polish and lacquer.

The attractive ash receivers were designed with the idea 
of keeping the misused bridge table cover free from cigarette 
ashes. Once clamped to the edge of the bridge table, they 
will stay put. A set of four of these pieces is a worth-while 
project for any craftsman.

The bowl is a 3-inch disk of 16 gauge soft sheet copper, 
cupped or raised to a depth of about Js-inch, with the top 
rolled in slightly. Hammering is done with a ball pein 
hamxgcr. The copper will have to be annealed about three 
times in order to raise the bowl to the required depth with­
out hammering the metal so hard that it will crack through.

The clamp is cut from the same material and hammered 
hard to make it springy. The cigarette rest is formed and 
the piece bent into shape. Drill holes and rivet to the 
bowl with a number 14 brass escutcheon pin. The pin allows 
the clamp to swing up along the side of the bowl so that 
theash receiver may be set down on the desk or table if 
desired.

The trays may be finished in polished copper or they may 
be coated with a nitrate of copper solution and burned 
black, burnished with fine emery paper, and̂  polished with 
floor wax. Lighted cigarettes will not affect the latter 
finish.

Metal stand picture frames are very popular, and they 
too are very e a s i l y  made. The frame illustrated is made from 
18 gauge soft sheet copper to accomodate a 5 by 7 inch 
picture.

Cut out the base piece and hammer on one side with a 
planishing hammer, then roll the two ends under, around a 
•'4-inch bar. The upright is cut out, and hammered in the 
same manner on what will be the outside.

Place two hard wood blocks in the vise, and slip the 
bottom edge down between these up to the dotted line 
and bend forward sharply. Then place the side between 
the blocks, up to the first dotted line, and bend forward. 
Place a piece of flat steel $4-inch thick tightly against the 
bent up side, and clamp in the vise and bend the piece 
forward to form the guide for the glass. Bend the other 
short side forward and the round disk up on the dotted 
lines. These operations a r e  photographically i l l u s t r a t e d .  
Holes may be drilled and the upright riveted to the base, 
or the pieces may he soldered together.
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My First 
Week

... Now in
my OWN
Bu$ine$$.

^ p A c o  ?vk*i
MAIL COUPON y tO W  -------------- 1

V O N  S C H R A D E R  M F G . CO.
202 PI., Racine, Wls.

Send at once (no obligation ) your free booklet Illustrating 
rug-washer and telliDg how I can own m y own permanent 
business; how I can earn large profits at prices below other 
methods; how I  can become f  nancially independent In a short 
time; and how I  can pay on easy terms.

Nam e.

City. .State.,

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?

W e want a reputable, honest man in each 
county. This man need not have any special 
experience or more than ordinary ability, but he 
must be honest and courteous.

Such a man we will start 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 $125 to $200 per week—some considerably more.

NO SHOP NECESSARY
The rug-washer finishes rugs like new on the customer's 

floor. Anyone can run it. Electricity does the work. A  
quick, thorough and highly-efficient method that restores 
the natural beauty of floor coverings.

There are hundreds of customers—in your vicinity and 
nearby towns. The business grows steadily. Simply clean 
a few rugs or carpets. These customers tell others and 
also give you their future work. Soon you will have a 
prosperous year-around business. Send coupon for book­
let explaining everything.

“ Profits Pay for Home”
Harry H il l  built and paid for a home from rug-washer profits.

H is first day’s business was $86. A . L . M iller says, “ Have 
had rug-washer 6 years— have earned as high as $92 a day."
M. O. Malniin earned 3 times the cost of his machine the first 
two months. Another letter says, “ Made $70 in 13 hours."
You, too, can enjoy a large income.

VON SCHRADER MFG. CO., 202 PL., RACINE, W1S,

“ Never a Complaint”
C. J- White says: “ $100 husiness in six 

days—never a complaint.” That is the nicest 
part of this business—every customer is more 
than satisfied  ̂ Stains and blotches disap­
pear and vivid colorings and freshness iq 
faded floor coverings come back.

EVERY MACHINE 
GUARANTEED

You take no risk. These machines have beeni 
manufactured since 1913 and are used by the 
United States Government and by many of the 
world's largest hotels. They are fully G U A R A N ­
TEED.

EASY TERMS
The complete equipment is inexpensive. A  sea­

sonable clown payment brings every —  1
thing to you and the balance is 
paid monthly. From the start, 
you have your own business- 
one that is profitable and of 
which you can be proud.

BIG MONEY ASSEMBLING  
NEW MEAD KI-YAK AT HOME

W eig hs on ly 20  lbs-—C arry  on B ike  or b y  H and
B O YS I M E N I See how easily this 
5 V L y 0at old youngster carries hia 
M E A D  C K -I K I-Y A K ! W hat fun 
j/ o il 'll have with one—A N D —you 
can assemble it  Y O U R S E L F  at 
home in  on ly  U evenings  from oar 
numbered, e u t-to -fit  Construction 
K ir—and S A V E  H A L F  the factory- 
bu ilt coat. No enperlence needed . 
Thousands in  T e ll D A D  about 
th is inexpensive  educatlona p ro jec t 
—and the F U N  it w ill b ring you. 
dnrln* V A C A T IO N ! Rush 10c N 6 w  
fo r  Circulars showing 67 beautiful 

photos o f Mead K l-Yalts  
—sailin g , paddlinc. and 
w ith  m otor—L ow  In tro­
ductory Factory-To-Yon  
P r ice * . $6 G IF T  P A D D L E  
OFFEk.

MEAD GLIDERS
W e ig h s  o n ly  SO lb s . 15 S . M A R K E T  
’J a k e s t  a n y  m o t o r  D e p t  M -2 8 , 

C H IC A G O .

T U R N  S C R A P  IN T O  M O N E Y
L^AUTOPOW ER te lls  you how In  p la in , easy, s im ple  and Illu strated  instructiong  
J that amone can follow. Change auto generators Into useful, practical a  C  and 
J D C  generators and motors with voltage from 2 to 1.000 volts, for power, light, 

welding, radio, sound, etc. No pretlnis exovrienre nor so c ia l tools needed. 
Generators can be driven by wind, water, fan belt. etc. INSTRU CTIO NS FOR 
B U ILD IN G  AN A C W ELDER TH AT  A C TU A LLY  W ORKS U P  TO  A 3/I« 
ROD. ALSO COM PLETE PLAN S  rO R  W IN D  AND  W  \TEH POM HR 
PLAN TS . Send for your copy of ‘ 'AU TO PO W ER.’ ’ Already used and en- 

i dorsed'bv thousands. Onlv $1 00 postpaid.
3 S. W. OUNCAN. Publisher 412 S. Huyne Ave., Chicago
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How Camera Shutters Work

They Need MORE PICTURES! \

h o w t o  CUSH IN
WITH YOUR CAMERA!

P IC T U R E S 1  Pictures! M aga­
zine and newspaper readers 

demand M O R E ! Editors are 
clamoring for them! Dozens of 
N E W  picture magazines— and 
thousands of other magazines, 
newspapers, trade papers— are 
paying H A R D  C A S H  for them !

3 Checks 
In 1 Week!

York MeClary, of
Beirut ere. O.. 
w r i t e s :  "Have
received 3 checks 
thl s week. 0 "'e 
you a lot for 
starting me on 
this path.”

How can YOU cash in on this de­
mand? Use YOUR OWN CAMERA. 
You don’t have to know how to take 
smart “ angle”  shots, “artv”  views, or 
technically beautiful photographs 1 What 
editors are BUYING are pictures with 
news value, popular appeal, HUMAN 
INTEREST! Pictures you can take in 
your own back yard, on your own street, 
in your own home town.

i
I
I

M ade $237.50 
While Still 
Learning

"Have added up 
how much I have 
taken in since I 
sold my first pic­
ture. I  have  
made  5237.50!”  
Olive Hastings. 
Dorchester. Mass.

$50 For His 
Very First 

Work!
Well-known mag­
azine paid L . D. 
Eldrldge, of St. P a u l. M in n ., 
$50.00 for very 
first work sub­
mitted.

Learn W H AT  to photograph, HOW  to 
photograph it, W HERE to SELL It, and you 
can "cash in” i

FREE BOOK
T h is  F R E E  B O O K  t e l ls  h o w  yo u  can  le a rn  to  

take  th e  k inds o f  p ir t i: i-e «  th a t  s e l l—and a ll 
ab o u t th e  h o m e - t ra in in g  cou rse  th a t has  e n ­
a b le d  h u n d red s  o f  am a teu rs  to  tu rn  th e ir  
h o b b y  in to  a  p ro fita b le  b u s in ess . An d  yo u  can  
p ay  fo r  th e  c ou rse  in  sm a ll m o n th ly  p a ym en ts !

G e t Y O U R  sha re  o f th e  m o n ey  being- pa id  
e v e r y  m o n th  f o r  p h o tog ra p h s . T h e  w o r ld  is  g o ­
in g  P IC  T U R K -C R A Z Y !
J u s t  lo o k  o v e r  th e  
m a g a z i n e s  on th e  
n e w s s t a n d s  Y O U R ­
S E L F ! F in d  ou t N O W  
h o w  to  m ake  m o n ey  
w ith  Y O U R  cam era .
S en d  cou pon  fo r  F R E E  
BO O K —  to d a y ! U N I ­
V E R S A L  P H O T O ­
G R A P H E R S ,  I n c . ,
D e p t . 3 3 2 . 10 W .
3 3 rd  S t., N .  Y , C it y .

UNIVERSAL PHOTOGRAPHERS. Inc.,
Dept. 332, 10 West 33rd Street,
New York City

Please send me your EBEE BOOK, "How  
To Make Money With Your Camera,”  which explains 
your home study course. No salesman will call

I  Address

[Continued from  page 113]
wide slot is used. The focal-plane shutter thus exposes a 
single point on the film, not the entire film, for the time of 
exposure for which the shutter is set. In addition to the 
different slots producing different speeds, it is possible to 
increase the tension on the spring actuating _ the take-up 
roller at the bottom of the camera. This will cause the 
curtain to wind up faster and the same slots to move more 
rapidly, producing faster shutter speeds since the film will 
be exposed for a shorter time. The shutters_ on the Graflex 
cameras have four small slots and six tensions, producing 
a combination of twenty-four shutter speeds. A  fifth slot, 
as large as the back of the camera, is used for time ex­
posures.

Another type of focal-plane shutter, such as is used on 
the National Graflex cameras, consists of two curtains so 
designed that with one spring tension, different speeds are 
produced by varying the opening between the two curtains. 
Most of the focal-plane shutters are made of special cloth, 
although a few miniature cameras have a metal shutter. 
Focal-plane shutters are capable of producing speeds as 
high as 1/3000 of a second and slightly higher in a few in­
stances.

The focal-plane shutter, situated at the back of the 
camera near the film, is entirely independent of the lens 
and, as a matter of fact, permits lenses to be interchanged 
when the camera is loaded with film. With this type of 
shutter the container for the lens cells can be smaller. It is 
called a lens barrel and usually, although not always, con­
tains the iris diaphragm leaves, hence the term “ in barrel 
with iris diapkragm,”

Since the opening in the focal-plane shutter passes just 
in front of the film, light from the entire lens can reach 
the film during the total duration of the exposure. Because 
of the masking of part of the lens by the leaves of the 
between-the-lens shutter during a portion of the exposure, 
tests indicate that a focal-plane shutter, when set to the 
same high speed, allows approximately one-third more 
light to reach the film. < This is the basis of the claim of 
the one-third added efficiency of the  ̂focal-plane shutter. 
This added efficiency is quite necessary in speed photography 
when the diaphragm leaves should be closed as much as 
possible to increase the depth of field, and is also of 
importance in making any photograph when light is poor 
and but a very little more exposure will make a printable 
negative and thus save the day.

At the present time, although the focal-plane shutters 
of the smaller cameras can he equipped with an accessory 
for flash synchronization, the focal-plane shutters of the 
larger camera cannot be synchronized with flash lamps. 
It is for this reason that press and commercial photog­
raphers, in selecting a camera with a focal-plane shutter, 
so necessary for speed photography, also equip it with a 
between-the-lens shutter. This shutter additionally pro­
vides instantaneous speeds as slow as one full second. In 
the past, the Com pur shutters without self-timer have been 
more satisfactorily synchronized with flash lamps. How­
ever, these accessories are now being sufficiently adjusted 
so that synchronization, will be satisfactory in either in­
stance.

Flying The Subway Express
[Continued from  page 41]

that beckoning curve, thunders, another train like the one 
we ride, and behind us comes another, all oil the same track, 
racing in the same direction, carrying possibly 1,000 pas­
sengers each— small cities going to work or going home at 
nearly mile-a-minute speed.

During the rush periods as many as 32 trains like the 
one we ride will slide into a station, take on and discharge 
passengers, and roar away again, in a single hour—less than 
two minutes per train. In round terms, this means that a 
transportation population roughly equal to that of such cities 
as Elgin, Illinois; or Elkhart, Indiana; or Baton Rouge, 
Uouisiana; or Ann Arbor, Michigan; or Riverside, California; 
is routed over a single subway track in one hour.

Small wonder that subway schedules are far more strict 
than those of a transcontinental train. This tunnel through 
which we rush is not a dull, dark hole that concrete walls 
but a sentient thing which speaks in crashing echoes, talks 
to the motorman in a language of blinking lights, warns him 
of danger ahead, reaches out to trip his brakes if he ignores 
the signals.

We zoom into a curve and the speed of the train slackens. 
The motorman, who knows every inch of his run as we know 
our backyards, takes the curve at its critical speed limit. It 
is a dangerous curve, threatening derailment or a pileup into

[Continued on page 134]
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#  Get into this business 
NOW— a business which is 
so new that it  is practically 
without competition. This 
alone should enable you to 

make really B IG  M O N EY . Hotels, homes, clubs, coun­
try  estates offer tremendous possibilities. Our new D E T E R -  
G E R  washes upholstered furniture, tapestries, all sorts of 
fabrics, electrically right in your customer’s home, with a new 
soap less soap whipped into D R Y  suds. N o  liqu id  touches the 
fabric , therefor the furniture is ready for use soon after cleaning. 
We have helped hundreds of men get into business for them­
selves with our automatic equipment. The U . S . Government 
and many of the world’s largest hotels use our machines.

Make Money the FIRST DAY
You are ready to go to work the minute you get the outfit, so 
you ought to be taking in big profits the first day. We want an 
honest, ambitious man in every locality. I f  you are that man 
we w ill help you get started for yourself in a business with 
tremendous possibilities.

J. S. Corson says
" I  cleaned seven living room seta 
and fourteen chairs, as well as 
twenty-five automobile interiors 
the very first month and made 
$279.50.”  Berger Hanson wrote** M y 
investment in your D E T E R G E R  
was the wisest I  have ever made. I t  
is my most valued asset.”  Barrett 
says: ‘ ‘Made §28.00 in eight hours, 
on another job made SI 1.00 
in  two and one-half hours.”
Alex Gulkin’s business ex­
panded so fast that he al­
ready has s ix D E T E R G E R S  
making money for him.

PayasyouEarn
Only a limited amount of 
money is needed for a down 
payment. The balance you 
send on easy terms. Most 
men find i t  possible to 
make far more than the
cost of the machine before _
the payments come due. Every  machine is fully G U A RA N ­
T E E D  and satisfied customers send their friends to you.

N o  liq u id -to u ch es  th e  fa b r ic  w h en  
c le a n in g  w ith  th e  D E T E R G E R .

Book sent FREE

No Rent to Pay You don’t  have to rent a 
shop. You don’t have to hire 

a building, for you do the work right in your customer's home. 
You save the expense of carting furniture back and forth to a 
central plant; the owner's home is your workshop.

W r i t e  to d a y  fo r  c o p y  o f  o u r b o o k le t  “ G e t  I n t o  
f j j f  B u sin ess  F o r  Y o u r s e l f . ”  L e t  us te l l  y o u  h o w  
W  e a s y  i t  is to  g e t  s ta r te d  in  a  y e a r  a rou n d  bu s iness  
y  w h e re  y o u  a r e  y o u r  o w n  Boss  an d  can s to p  w o r r y ­

in g  a b o u t ju s t  a  jo b .  W r i t e  t o d a y — N O W .

VON SC H R A D ER  M FG . CO.D-202 P L , Racine, W it

VON SCHRADER MFG. CO.
D-202Pl.r Racine, Wis.
Send me (without obligation) your free booklet telling me how 
I can own my own business and become financially indepen­
dent and how I  can pay for the D E T E R G E R  on easy te rm B .

Name............................................. .......................................................................
Address................................. .................................... '.........................................
C ity ....................... .................................. . State.

T h e  P la s te x  In d u s tr y  n ee d s  m a n u fa c tu re rs  o n  sm a ll s ca le  and  f o r  
b ig  p ro d u ct ion  o f  A r t  G oods, N o v e lt ie s ,  S o u v en irs , e tc .,  in  P la s te x  
an d  M a rb le  Im it a t io n .  E x p e r ie n c e  u n n ecessa ry . E q u ip m e n t and  
s im p le  in s tru c tio n s  fu rn is h e d  f o r  s p e ed  p ro d u ct ion . S m a ll in v e s t ­
m e n t b r in g s  b i g  re tu rn s . N a t io n -w id e  d em a n d  f o r  th e s e  l o w  p r ic e d  
go o d s . A m b it io u s  m e n  h a v e  ch a n ce  f o r  r e a l  p i-osp er ity . O ur f r e e  
b ook  w i l l  in te r e s t  an d  b e n e fit  y o u . B i g  w h o le s a le  s ea so n  n o w  
s ta r t in g .  P L A S T E X  IN D U S T R IE S , Dept. 3 . 1 0 85  W ash ington A v e ., 
N e w  Y o rk , N. Y .

PHOTO E N L A R G E R  mT; NL̂ s
A PERFECT ENLARGER AT $ f t  A C  
A PRICE YOU CAN AFFORD %_ | f  J
T he f e d e r a l  Enlarger has all tlie superior fea tu res  ® 
found only in the most expensive enlargers.

. r i v  *  T a l l  Ventila ted  Lam phouse uses 100 o r 12S watt 
lamp.
* Book-Type negative holder en larg es  a l l  s ire  film , 
plates up to 1S/B"  by 2 1/2" ,  and holds negatives  
up to 4 "  by 5 " .
*  Sp ira l type M icrom eter Focussin g  ad justm ent 
w ith  lock.
*  B u ilt- in  D isc  Diaphragm  and Red Screen  F ilte r .  

Interchangeable Lens Mount.
F u lly  corrected A chrom atic F .8  Lens w ith  3 1/2"  

fo c a l len g th .
*  Can be used for Contact P rin tin g .
*  Designed to project H o rizo n tally , extrem e en- 
largem ents or positive  tran sp aren cies.

T' S a  *  s tu rd y lasting A ll Metal con stru ction , 
u . 0 . a . f. Hardwood Baseboard takes enlargem ents up to

1 2 "  by 1 4 " .

T h is  i s  T r u ly  an O utstanding V a lu e , com- 
: pave th is  en larg er w ith  others se llin g  at any
Er lc e  and you w i l l  see  it  Is  equal to the 

est. O R D E R  NOW a t o n ly  S 9 .9 5  com plete  
w ith  Le n s , W est of the R ockies $ 1 0 .7 5  

T‘*K— ' Postpaid ; C .O .D . If  p referred , p lu s  postage.
Candid Cam era Su p p ly  Co. Dept. W .F . 303  W . 4 2  St. New York, N .Y .

Y e s!! A  real gasoline engine that w ill provide thou­
sands of hours of pleasure and instruction!! Just think 
of what you can do with one of these engines!! Fly 
a plane— install in a boat—power small tools—thousands 
of uses in work and play throughout the year 11

4 Port 2 Stroke Cycle—  
% " S troke- 
^5" Bore—  

300-12,000
Weight, 12 oz. (Motor)—  

Turns 14" Prop.
8" P itc h -  

Bearing Surface,

Crankshaft, TV '  Dlam.—  
Rotation. Either Direction

ONE DRY

Thousands in use
by enthusiastic cus­

tomers! Lowest-priced gas 
engine In the world! 

Backed by the famous G.H.Q. 
Guarantee!

An engineering triumph accom­
plished after years of research.

FINISHED PARTS K IT $8.50
No Machining! Quickly Assembled!

FINISHED ASSEMBLED 
MOTOR—free flywheel $12.50

POST
PAID
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Landing Fish Through Ice
N O W . .  .Y O U  C A N  

L E A R N  T O

BRINGS 
BOTH 

PLEASURE 
AND PROFIT

I f  you would like to acquire the 
ability to become an Artist, you 
can learn to draw AT  HOMS in 
your own SPARS TIME. Study­
ing Art at home is actually fun. 
The new knowledge and skill you 
can gain this practical way should 
equip you to earn good money. 
Later you can start out “ on your 
own”—and be your “ own boss.”

C O M M E R C IA L  ART
•  DESIGNING •  CARTOONING

A l l  i n  O N E  P r a c t i c a l  C o u r s e

Maybe you have never studied Art before— 
perhaps you have always wanted to— if so, it 
is not too late to start now. Washington School 
of A rt has been established 24 years. Our in­
tensive course of training includes all the 
important branches of Commercial Art. Our 
plan is fascinating, pleasant, and can be made 
profitable. W e invite you to write for full details.

TWO A R T IS T S ' O U T F IT S
Included in the W. S. A. Course

Upon enro llm en t you w il l  rece ive  the 
f irst  C om m ercia l A rt is t 's  Outfit w hich  
in c lu d es  everyth in g  needed to start t h e l  
co u rse . L i t e r  on, a m ore advanced s e t l  of A rt  m a te ria ls  w il l  be fu rn ish ed . <*

k:U se Coupon X o ic ! I f  b rin os you 
th e  d e ta ils  by return  m a il.

FREE BOOK shows how
WASHINGTON SCHOOL OF ART
Studio 202E? 1115—15th Street, N. W. 
Washington, D. C.

I  am interested in learning to draw. Please mail FREE 
?opy of your Rook, “ Art for Pleasure and Profit.”

Name ..............................................................................................

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

Ci ty ...................................................................  State.................

A ge ..................... Occupation........................................................

[ C o n tin u e d  fr o m  pa ge  9 0 ]
who capture them in the fall and keep them in running water 
for selling. One finds little difficulty in keeping minnows 
alive in cold weather, even without frequently changing the 
water. I f  you must find your own, look near mouths or 
streams where they enter a lake and in open water at its 
outlet, or else cut a good-sized hole in the ice covered stream 
and let down a net baited with cracker crumbs or soap 
shavings.

Fishing holes must be at least 16 inches in diameter at 
their tops and enlarged and smoothed at the bottom to 
avoid chafing the lines. Cutting a long gash in the ice, 
then gradually enlarging its center, is a good method. 
Holes should be located 75 feet apart; fifteen “ tip-ups”  is 
the lim it one man can tend, but the law will likely limit 
you to less. ^  hile an ice chisel is the best tool to use lor 
chopping, a hatchet will suffice for up to 10-inch thickness. 
For heavier ice, a crowbar or a real stout ice chisel, made 
from a heavy carpenter's chisel let into a 6-foot length of 
iron pipe, and an axe w ill be required. These tools, along 
with, a good-sized minnow pail, a screen mesh dipper to 
clear slush off holes and dip minnows, and fishing tackle, 
are all the equipment required. A  small toboggan makes an 
easy way to tote gear along with food and drink, if you can­
not drive too near the fishing-grounds.

A  single correctly located hole will catch more fish than 
a dozen poor ones. To really catch fish, prospective fisher­
men should know something about their habits in older to 
cut holes over likely spots. Lu ck  is usually better on mild 
days, and through thin ice rather than thick. T ry  fishing 
where fish were known to have been caught in the fall pre­
ceding spring. In  general, perch and crappies favor weedy 
shallows with sand bottom; bullheads stick close to mud 
reefs and overhanging banks and wall-eyes and pickerel 
cruise about in deeper channels, preferably about submerged 
weed beds and sunken rock piles. I f  you can locate an open 
patch amidst weed beds, cut a hole over it and rig a “ tip- 
up.”

The size of hooks used should fit the bait as well as the 
fish sought after. Use No. 1 hooks for yellow perch and 
No. 2-0, up to even 4-0, for pike and pickerel, with or 
without leaders of bronzed wire or twisted gut. Twenty- 
five feet of line should be enough for each “ tip-up”  over 
water averaging 10 feet in depth. Use a stout grade, 
around 18-pound test, preferably braided, as a twisted, 
kinked line snaps easily when frozen. The minnow should 
be hooked directly behind its top or dorsal fin, and a light 
sinker used to keep it from loafing up under the ice. The 
ideal setup would be to keep the minnow a foot above 
bottom, but with the line shortened so as to just prevent it 
from reaching the weeds.

Flying The Subway Express
[C o n t in u e d  f r o m  pa ge  1 3 2 ]

a concrete wall if taken too fast, so human judgment is not 
relied upon. I f  the motorman enters the curve at loo high 
speed, a steel foot rises and clamps on his brakes.

We flash past a series of metal flags projecting from the 
tunnel wall outside the motorman’s window. They bear the 
cryptic marks “ R-6,”  “ R-8,”  and “ R-10.”  The control 
handle is shoved up and the train gathers speed again.

“ R ”  means “ resume speed,”  the motorman explains. 
When the flags appear, it is safe to push the iron horse to 
top speed again. The figures 6, 8, and 10 refer to the 
number of cars in the train. Engineers with charts and 
slide rules have taken such imponderables as mass and 
momentum and gradients and calculated, to the inch the 
points at which it  is safe for a ten- or eight-car train to 
pick up speed.

Every eight or ten blocks a brightly lighted platform 
crowded with people flashes past, but we do not stop, for 
we’re on the inner track flying the subway express. Three 
yellow lights, one on top of the other, flash into view.

“ Curve ahead,”  says the motorman, jerking his head 
toward the signal.

Green flashes on in the signal box just ahead—all clear 
in the block we are approaching. Red— and we stop until a 
train we do not see pulls out of the block. Yellow, and we 
proceed with caution. These are obvious signs which any 
motorist who obeys a traffic light understands. But what 
are these mysterious “ S. B .”  markers which swing into 
view now and then and are left behind? They must be 
important, for they are illuminated by a powerful white 
light, but although our motorman watches them sharply he 
doesn’t seem to do anything about them. You prompt him 
with a question and he shouts above the din:

“ Section breaks.”
[C o n t in u e d  o n  p a g e  1 4 0 ]
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U .S o
MANUFACTURERS
desire men to learn Electric 
A rc W eld ing and get prac­
tical experience under actual 
production conditions in the 
laboratories of the School of 
Engineering. M o d e r a t e  
training fee. Accepted appli­
cants will be fully trained 
until ready to pass rigid test 
and assisted in securing em­
ployment.

A R C  W E L D I N G
screws. I t  is  com m on ly used in  assem bling cranes, hoistSj 
cation o f  w e ld in g  to  industry, in creasing  du rab ility  and

presents one of the outstanding opportunities for steady 
income and future success. Welding is growing rapidly, 
replacing large and intricate castings, rivets, nuts, belts, 

t bridges, structural steel work, etc. No limit to the appli- 
reducing manufacturing costs.

T h e r e  is  a d ec id ed  sh o r ta g e  o f  p r o p e r ly  tr a in e d  W e ld in g *  O p era to rs , 
T e c h n ic ia n s  an d  W eld ing* E n g in e e rs .  W h y  be  c on ten t w ith  o rd in a ry  w o rk , 
h it  and  m is s  jo b s  and  lo w  p a y  w h e n  in  a  s h o r t  t im e  y o u  ca n  b ec o m e  a 
tr a in ed  S p e c ia lis t  in  W e ld in g?

- M l  L W A  U

6 CHA&L or EN flN EER IN /"
^niUtuie gjfedratechnici U

238-MM N. Broadway and E. State Milwaukee, Wis.

S en d  F re e  B o o k le t  “ T h e  D aw n  o f  A  G ig a n t ic  In d u s try  and its  
■ O u tstan d in g  O p p o r tu n ity .”  A ls o  t o l l  m e  h o w  I  can  b ec o m e  an 
I  Arc. W e ld in g  O p era to r  Iu  3  m o n th s______ W e ld in g  E n g in e e r  (1

( y e a r ) -------- G as W e ld in g  O p era to r  (6  -w eeks )______  W e ld in g
T e c h n ic ia n  (6  m o n th s )--------S en d  d e t a i ls  o f  S tu d en t L o a n  P lan

I --------E a rn  P a r t  E xp en se  P la n ________

N a m e ___________________________________________________ _ A g e ___________

C it y  ----------------------------------------------------------------------  s ta t e ___________
I f  in te r e s t e d  in  o th e r  cou rses , ch eck  h e r e .  R e f r ig e r a t io n  and  
A i r  C o n d it io n in g  T ec h n ic ia n  (3  m o . ) __________R a d io  an d  T e l e ­
v is io n  S e r v ic e  M an  (G M o . ) ------------ C o m m e rc ia l R ad io  E n g i­
n e e r  (1  Y r . ) _ _ . ----- -- E le c t r ic a l  E n g in e e r  B. S . D e g r e e  (4
y r s . ) ______________

Let R. T. A. Train You At Home
T r a in in g  C ourse  o ffe r?  th e  u tm o st in  R A D IO  
T R A IN IN G  in c lu d in g  T e le v is io n .  T a lk in g  P ic tu re s  
and  P u b lic  A d d res s  S y s te m s . P acked  w ith  s ta r­
t l in g  fa c ts  and  in te r e s t in g  i l lu s tr a t io n s ,  in c lu d in g  
o u r  s en s a tio n a l S e r v ic e  E qu ip m en t O ffe r  th a t h e lp s  
y o u  earn  m o n ey  a lm o s t  a t on ve . R ad io  p ro g re ss  
i s  a s to u n d in g  th e  w o r ld .  H eed  th e  c a l l  o f R A D IO !

R A D IO  T R A IN IN G  A S S ’ N. O F  A M ER IC A  
D ept. IWM-28, 4 5 2 5  Ravens wood A v e ., Ch icago , I I I .

W A k l T C n *  TRAINED PILOTS 
W A R I C D '  ^ M E C H A N I C !

-for BIG PAY JOBSL- 
' " A V I A T I O K L ^ y / i s i M

Prepare Yourself at Lincoln for 
Pay Job in Aviation. A irline Pilots earn 
up to $700 a month; Mechanics up to 
$200 a month. Government Approved F light Training pre­
pares you for any P ilo t’ s License including Commercial 
(Transport). Mechanics Training prepares you for Mechanics License. 
14 M ODERN T R A IN IN G  PLAN ES. 12 laboratories ami shops. We 
assist graduates in locating positions. W rite now. LINCOLN A IR ­
PLAN E  & FLYIN G  SCHOOL, 400-H Aircraft Bldg.. Lincoln, Nebr.

N E W  B O O K  C R A F T S M E N  S H O U L D  H A V E
100 PAGES—NO. 10—M AKE BEAUT IFUL  FURNITURE

a t  a  fr a c t io n  o f  s to re  c os t. 14  p a ge s  o f  lu m b e r  w i t h  p r ic e s .  V e n e e rs  and  p ly w o o d s  o f  a l l  w o o d s  c u t  in  
u s a b le  s iz e s  w ith o u t w a s te .  U S E  T H E  C R A F T S M A N  n e w  p ro c e s s  o f  In la y in g ,  u s in g  o u r n e w  p ro cess  A R T  
IN L A Y  G L U E , n ee d in g  n o  c lam p s  f o r  th e  f in e s t w o rk . H ard -to -fin d  ra re  g ra in s  f o r  a l l  w o o d s , in c lu d in g  fo r e ig n  
— s p e c ia l h ard -to -fin d  h a rd w a re , m o u ld in g s , tu rn ed  le g s ,  e tc . L is t s  and il lu s tr a te s  7G b lu e p r in ts  o f  s c ro ll p a t­
te rn s ,  in la y  ta b le  top s— K its  f o r  in la id  a r t  b o x e s , p laqu es , tr a y s , b ook  en d s , e tc .,  th a t an yon e  can  m a k e -  
2 2  p a ge s  in  c o lo r . V E N E T IA N  B L IN D S  fo r  o n e -th ird  o f  u su a l p r ic e . A l l  m a te r ia l r e q u ir in g  o n ly  a  saw , 
s c re w  d r iv e r ,  a  ta ck  h a m m er  and  p a in t  to  a s s em b le .

CHICAGOCRAFTSMAN WOOD SERVICE CO. 2731 MARY STREET
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THERE ARE

I11EG0 IU
A IR P LA N E AND BOAT

- - '

MODEL KITS
, . . To fit the Skill of

evetfj jSuildax!
QUAKER FLASH

Outstanding among all 
gas-pow ered  models.
Uses any model airplane 
motor. Large, but folds 
to carry in car. 3J4 in. 
rubber wheels. Wing* 
span 67 in. Length 47 in.

STINSON RELIANT 
|SR7A

in. Scale Model. . . •
The highest development 
in scale model building 
ever offered. Complete 
in detail even to seats 
and hinged cabin doors.
31 in. wingsyan.

r  :  
%

$3.25

M ISS STRATO SPHERE
Exact Yz in. scale model kit 
of Clarence Chamberlain's 
high altitude shin, introduc­
ing a new type ot construc­
tion using wood veneer.

ARROW SPORT V-S
Authentic detail model of an 
outstanding Ford V-S pow­
ered sport plane. 30 in . wing­
span flier.

50c p lu s 1 0 c postage

Al Williams’ 
GULFHAWK

Easy-to-build model kit of 
famous Grumman, duplicat* 
iner latest navy fighting plane, 
plus new features by Major 
Williams. 50c p lu s 1 0 c  postage

SH IP  MODELS
Tn addition to scores of airplane models, the 
new 52-page Megow catalog illustrates many 
fascinating BOAT MODELS, comprising almost 
every type from ancient galleons to the modem 
QUEEN M A R Y . Also supplies and parts.

Send 5c postage for your copy!

MEGOW'S Dept. WIIVI, Howard and Oxford S ts .
P h ilad elp h ia , Pa.
or—2 1 7  N. D esplaines S t . , Ch icago , III,
p lea se  send m e:
{  )  Q U A K E R  F L A S H
< )  S T IN S O N  R E L IA N T  S R 7 A
t  )  M IS S  S T R A T O S P H E R E 1 }

A R R O W  S P O R T  V -8  
G U LF H A W K  
N E W  C A T A L O G

M o n e y  O rd er f o r ____ Is  e n c lo sed .

A d d ress-  

C ity ________

T/REPUNCTURED 
■ Z :^ 2 7 r / M E S . . c

1001 R ep a irs  In Home. 
A u to , Farm For Only

N e w  p la st in o id  “ p u t t y ”  —
S O - L O — fills  c ra c k s , holes  

in  t ire s , sh o es , b o o ts— a n y ­
th in g  of ru b b e r, le a th e r  or 
c lo th . S p re a d s  on lik e  b u tte r ,  
p r ie s  to u g h . W a te rp ro o f , flex-ihlo nftn.obM UJnn't .nmaib le ,  n o n -s k id .  W o n ’ t  c o m e  o f f  

, — g u a r a n t e e d !  2 S c  p a c k a g e  (25  
r e p a ir s )  s h o w s  m a n y  u ses . A t  a n y  

10c o r  h a r d ­
w a r e  s to r e . EACH

S o l o
1 2 0  MilesflftGallojj

■JO M iles p e r H ourfm
For lo w  cost deliver ies , in ves tiga te  this n ew  An te* 
G lid e .  S w ift ,  s a fe , com fo rtab le , am azin g ly  econom i­

cal! Lees then 1-Sc a mile opera tin g  coat. Cheaper 
than shoe leatherl E aey to park. Idea l fo r  ge tt in g  to  

w o rk , school, m aking deliver ies , pleasure spins, e tc . 
F B F F  R n n i C I  See 7 °u r dea ler or w r itern cc duuim  forfreebock>fulldetaii9.

D EALERS. W rite  quick fo r  Special O ffer] 
THE CUSHMAN MOTOR W ORKS. D ep l. 1-2. 

L incoln, Nebr,

F R E E  HOME 
TRIAL!

O r d e r  N o w .S e n d  
-j L Drfp. Pay ba!anri

VfH Y P A Y  Jana/P/uĉ
1938 CATALOG FREE ^  

Quality Radio—Save up to 50%
F R E E  HO M E T R IA L .  M O N E Y -E A C K  iE not 
sa tis fied . O N E  Y E A R  G U A R A N T E E . 60 
beautifu l mudclB. 6 to 16tubea. A U TO M A T IC  
tuning m odels. Radios that g e t  E U R O PE . 
N ew  battery radios fo r  form a. Auto radios. 
Send postcard fo r  F R E E  cata log—

60 POW ER T E L E S C O P E  $2.19
V A R I A B L E  E Y E P I E C E .  2 0 X — A 0 X — 6 0 X

im ages with 40 and 60 power for ex tra  long 
range. Guaranteed to bring distant 
objects, people, sports events, 
ships, moon, stars, etc,
60 times as close.

M ost power*
___________for anywhere

near the money. Can be collapsed
to less than a foot In length. Multiple 

lens system. 30 mra. objective, in heavy 
bcasa-mount. Directions included for using as a 

compound 4 len s m icroscope. A m erican  m ade. W e pay the  postage. O nly $ 2 .1 9 . Catalog of M icroscopes, B in o cu lars , etc. F R E E  on request. 
BRO W N SCO PE CO ., Dept. 7 2 , 5 W . 27 th  S t . ,  N ew  Y ork , N. Y .

L
E
A
R
N

E
A
R
N

VAl0

Send Today for FR E E  BOOK chock 
full of Items and fully illustrated showing 
a complete Line of GLASS EYES— FU R - 

1 R IERS and TA X ID E R M ISTS  SU PPLIES.
LEARN T A X ID E R M Y  TH E S C H 0 E P F E R  

METHOD— Complete course, best method known—
EASY— SIM PLE . Get into this rapidly growing business. W rite 
today. Send 50c and pay postman balance on arrival. Price $  I . 
G. SCHOEPFER. 134 West 32nd St. (Dept, M-2) New York City

1 3 6 Accept No Substitutes! Always Insist on the Advertised Brand!



AH D ELS Carpenters 
ilders Guides 

vol$.*6

Inside Trade Information On:

--------  T rad * Information
for Carpenters, Builders, Join­
ers, Building Mechanics and 
a l l  W o o d w o rk e rs .  These  
Guides f ive  you the short-cut 
instructions that you want—  
including new methods, ideas, 
solutions, plans, systems and 
money saving suggestions. An 
easy progressive oouree for the 
apprentice and student. A  
practical daily helper and 
Quick Reference for the master 
worker. Carpenters every­
where are using these Guidea 
as a Helping Hand to Easier 
Work, Better Work and Bet­
ter Pay. To get this assist­
ance for yourself, aim ply fill 
in and mail the FREJE COU­
P O N  below*

S o w  t o  use th e  Bteel s qu a re— H o w  to  f i le  a n d  s e t  
6 a tvs— H o w  to  b u ild  fu rn itu re— H o w  to  use a  
gn itre  b ox— H o w  t o  use  th e  ch a lk  lin e— H o w  to  ubo 
ru les  an d  sca les— H o w  t o  m a k e  jo in ts — C a rp en te rs  
a r ith m e t ic — S o lv in g  m e n su ra t ion  p rob lem s-— Es­
t im a t in g  s t r e n g th  o f  t im b e rs — H o w  t o  s et g ird e ra  
a n d  eille— H o w  to  fr a m e  housee a n d  ro o fs — H o w  t o  
e s t im a te  costs— H o w  to  b u ild  houses , barn s , ga r­
ag es , b u n ga lo w s , e to .— -H o w  t o  read  a n d  d ra w  
p lana— D ra w in g  u p  sp ec ifica tion s— H o w  t c  ex ­
c a v a te — H o w  t o  use s e tt in g s  12. 13 a n d  17 on th e  
e te e l square— H o w  t o  b u ild  h o is ts  an d  sca ffo ld s—  
e k y lig h ts — H o w  t o  b u ild  Btaira— H o w  to  p u t on  
an terio r t r im — H o w  to  h an g  d oo rs— H o w  to  l a t h -  
la y  floors— H o w  to  p a in t

THEO. AUDEL & CO.j 49 W. 23rd St., New York City
M ail Audela Carpenters and Builders Guides. 4 vols.. on 7 days’  free trial. I f  O.K* 

I-will remit $1 in 7 days, and SI monthly until $6 la paid. Otherwise I will return them* 
N o  obligation unless la m  satisfied.

Name..,
Address.

Occupation.. 

Reference,. .

Heara Public 
Speaking

A t  home-yin spare time. Many overcome
s ta g e - fr igh t,”  gain self-con fidence, and increase 

th e ir earn ing pow er, through ab ility  to  sw ay others 
fcy e ffec tive  speech. W rite  fo r  fr e e  booklet. How to 
W ork  W onders w ith  W ords and requ irem ents. 
NO RTH  A M E R IC A N  IN S T IT U T E , D ep t. 2 0 S 2  
3 6 0 1  M ich iga n  A v e n u e  C h ic a g o ,  Illin o is

PATENT YOUR IDEAS
SEND FOR FREE B O O K « ^ ,

HOW TO OBTAIN A PATENT
Written by a Former Member of the Examin- / 
ina Corps (1922-24) of the U. S. Patent Office. [
I f  you want to profit by your idea, you should * 
take steps to apply for a U. S. Patent at 
once. Your first step is to get this Free Book. This
interesting illustrated beck contains valuable information 
you should have. It tells you fully how to obtain a patent j 
on your idea in the quickest way. With this Free Book you 
w ill also receive a “ Record of Invention”  form on which you f 
can easily record your idea. Personal and Confidential j 
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. Patent Office. A ll com­
munications confidential.
MAIL COUPON TODAY lor FREE PATENT BOOK and RECORD OF INVENTION Form

W o o l w o r t h  B l d g . ,  3 5 t h  F l o o r ,  D e p t .  2 8 B ,  N e w  Y o r k  C i t y  
M IL L E R  B U IL D I N G ,  D e p t .  28B , W A S H I N G T O N .  D .  C .
Please send me y r  * *■
your 1

<sD , n n j i i m u  i  u i i .  i r ,  v .  
“ How to  Obtain a Patent/ ' and

N A M E  . . . .  

A D D R E S S

T r e e t  S a f e t y  R a z o r  C o r p o r a t i o n ,  N e w a r k ,  N e w  J e r& e y

When Answering Advertisements Please Mention February Modern Mecho,nix 1 3 7



N OISELESS PORTABLE
Now you can own a brand new, latest 
model Remington de luxe Noiseless 
Portable lor only 10£ a day. Th is 
amazing typewriter has all the mod­
ern features of the big office ma­
chines. Standard keyboard* handset 
tabulator, composition keys, auto-, 
matic ribbon reverse, two color 
ribbon shift, etc., PLUS the NOISE- 
LESS A C T IO N  that types in a hushed 
whisper!

ENJOY 10 FULL DAYS

O N LY

1 0 *
A DAY!

TRIAL...FREE
T ry  this great new Remington in your ow a home for 10 
days. Use it as much as you like. See how convenient it is to 
type letters, memos, reports; how much pleasure you get 
from putting your spare time to profitable use. Earn extra 
money—develop your ideas—enter contests. You can w rite  
better—‘think better— spell better when you use your Reming­
ton. I f  you’re not 100% delighted, return it A T  O U R E X ­
PENSE at the end of ten days. We pay transportation charges 
B O TH  W A Y S .

H U R R Y ! RUSH  COUPON 
FOR “ FACTO RY”  OFFER
Write for big Free illustrated 
catalog describing all of the fa­
mous Portable models; special 
101 a d a y  plan ; 10 -day f r e e  tr ia l  
offer, free typing course that 
makes ic easy for anyone to 
typewrite, and Double Duty 
Carrying Case that can be used 
as an overnight bag. D o n ’t  send  
any money—just mail coupon 
and get all the facts W IT H O U T  
O B L IG A T IO N .
REM ING TO N RAND INC.'
465 Washington SI., Deni. 141-37,Buffalo, N.V.

J REMINGTON RAND INC., Dept. 141-37
■ 4S5 Washington St., Buffalo, N. Y .

■ Rush FR EE Catalog and full information about the " lO t  
I  a  day plan , F ree  T r ia l  Offer, Free typing course, etc.,
■ entirely without obligation. T h is  is not an order,

l Name............................................................................................................

I Address.....................................................................................................

■ T o w n ........................................... .................... State................................

EXTRA!
HERE'S WHAT 

YOU GET

F R E E !
1. Typewriter Course. 
Anyone can learn to 
typewrite with this 
FR EE  19 pagecourse.
2 . 1 0 - D A Y  F R E E  
T R IA L  in your own 
home.Convinceyour- 
self without risking 
a cent.

ARREST HIM. OFFICER!
I 'L L  HAVE CO M PLETE FACTS ON T H E  O THER 

FELLO W  TO N IG H T!
Secret Service Operator No. 38 Is on 
tlie job . . . FO LLO W  H IM  through 
all the excitement of his chase af or 
the counterfeit gang. W rite NOW for

V  I I  1? V  Confidential W M  MLt m  Reports 
Mo. 39 Made to His Chief t
I t  may open your eyes to the great 
opportunity for YOU as a well paid 
Finger Print Expert. The kind of 
work you’ d like. Excitement! Travel! 
Thrills ! A  REGULAR M O N TH LY  
salary. REW ARD M ONEY. Grad­
uates of this school HEAIM<9<5 of all 

Identification Bureaus in TJ. S'. I W rite for Free Reports, Finger Print 
Book, low prices. Easy Terms Offer, i f  17 or over. _

Literature will be sent only to persons stating their age.
INSTITUTE OF APPLIED SCIENCE 

1920 Sunnyside Ave., Dept. 2352, Chicago, III.

IT ’S NEW! MAKES!
PLASTIC I ELASTIC!

F L E X -O -F IX —a p p lied  fr o m  tu be  as a p la s t ic ,  
d r ie s  to u gh  an d  e la s t ic —w a te rp ro o f ,  a c ld p ro o r , 
e le c t r ic a l  r e s is ta n t. M E N D S : ru bb er, le a th e r ,
fa b r ic s , e tc . (c om b in a t io n  patch  and  c em e n t)
M A K E S : m ou ld s , w a sh ers , p ack in g , e tc . IN S U ­
L A T E S  e le c t r ic  w ir e s .  U sed  b y  c ra ftsm en , m e ­
chan ics , sp o rtsm en , hom o and au to  owners, e tc .  . shftW .nir
10<v, 2% . 60c tu bes . W R IT E  NOW for FREE BOOKLET showing 
hundreds o f  e v e ry d a y  uses. Ask for F L E X -O -F IX  a t  l i a i a u t o  
supiply, s p o r t in g  goods , v a r ie t y  s to re s . I f  n o t a v a i la b le  s en a  m on ey
und dealer s name to p chitiuioFRU N D  P R O D U C TS CO.__________ Dept. M-2B 43  E^Ohio^cm cago^

MENDS!

FREE
B o o k l e t

Dyke’s famous training and 
Complete with 85 lessons 
comprising 1593 pages, 2300 
questions and answers and 
more than 4000 illustra­
tions. Amazing value at 
$6.95. W rite for FREE 
descriptive folder.

A U T O S
Self Starter.”  Nothing else like it.

Learn to Repair, A djust,
Test and Renew all

Good pay In Auto Work now. Learn at home in  spare time with

ID Y K E ’S  AUTO COURSE
Only s6 !fCom plete Home 

Train ing  W ith  
_  S e lf S tarter

G o o d h e a rt-W lllc o x  C o ., D e p t. 12, 2009 M ic h ig a n  Ave., C h ic a g o

HIGH POWERED TELESCOPE— """th^Monii For
M a rv e l  L o n g  R an ge  T e le s c o p e .  A p p ro x . 3 f e e t  lo n g  e x ten d ed . G ood  
le n s e s . A l l  4 secs, bound  in  b rass . L a rg e  36  n un  o b je c t iv e .  O n .y  S i .  19 
p os tp a id . C .O .D . 3 2 c  e x t ra .  F in e  m a g n e t ic  c om p a ss  in  ch rom e  case  
in c lu d e d  f r e e .  ( In tr o d u c to ry  o ffe r  g o o d  *>9 on
s h o rt t im e  o n ly . )  _

S P E C L A L  5 sec. te le s c o p e  w ith  
p o w e r fu l  com pou n d  m ic ro ­scope fe a tu r e . 3 2  In ch es  lo n g  open . 

H a n d so m e ly  trimmed In  satin b rass . B r ig h t  im a ges  com b in ed  w ith  
lo n g  ra n g e . M ade in  TJ .S .A . O n ly  $ 1 .6 9  p os tp a id . (T h is  te le s c o p e  Is  
no t o ffe r e d  e ls e w h e re  a t m y  p r ic e ) .  O rd e r  n ow .
The Hobby Man, Dept. MM, 7 0 3  W . State S t .f Jefferson. Iowa

FREE Details

GET MORE REAL HELP FROM YOUR ROOKS AND COURSES.
Learn the beet way to plan your work and work yonr plan- 
Am azing new courBe teaches yon “ H ow  to  S tudy and Work 
fo r  Beet R esu lts."  U sedb y  home-study students,bueinesa 
and trade schools throughout world. Full price only $1,
Eostpaid. O r C  O D, plus postage. Satisfaction  or money 

ack. F o r  fre e  details ma f penny postcard. N o  obligation. 
PLYMOUTH SCHOOLS, Dept. 202 , 4 3 2  Plymouth C t., Chicage

LETTERING ARTISTS MAKE <%Uf MONEY
B E  A S U C C E S S —L E A R N  SH O W  C ARD  P R O ­
F E S S IO N  "T H E  A C M E  S T U D IO  W A Y ’ ’— Spend  

h 2  fu l l  w e e k s  our B ig  C h ic a go  S tu d io s—fin ish  
< t r a in in g  spa re  t im e  a t  H om e . H un dreds ta u gh t 

th is  w a y  n o w  r e c e iv e  B ig  P a y .  F r e e  E m p lo y ­
m e n t  s e r v ic e .  P o s it io n s  w a it in g .  E arn  w h ile  
le a rn in g .  E  2! lo w  te rm s  w ith in  reach  o f  a l l .  
M O N E Y  B A C K  G U A R A N T E  E —N O  R IS K  
P R O V E D  P L A N .  N a m e , ad d ress  and p re s e n t 
o ccu p a t io n  b r in g s  F R E E  A B IL IT Y  T E S T  A N D  
B O O K L E T ,

A C M E  S T U D IO S , D ept. M M -2 , 2 4  W . H ubbard  S t . .  C h icago . I l l -

1 3 8 Accept No Substitutes! Alzvays Insist on the Advertised Brandt



NOW ,MRS. M O U S E ,F IN D > 
A N O T H ER  U O M E...P .W . 
IS F ILL IN G  THIS CRACKI

MAKES HOME REPAIRS EASY
broken chain looae casters boles in floors 
loose drawer palls screw holes in plaster
With Plastic Wood-the discovery that 
handles easy as putty and quickly hard- 
ensintowood—it seasytodoan ~ 
expertrepair job. Youcan paint 
it , carve it —holds nails, screws.
At paint, hardware, 10? stores, 
in 10/ and 25/ tubes, 35/ cans.

PLASTIC

nicks ' floor cracbt

M OUNT YOUR OWN TR O P H IES—
A L L

DIPLOMA FREE OF OTHER COST
£ < »  to  tremendous sales volume. Schmidt’s Original $15.00 Professional Training in 
Tauderm v N O W  O N L Y  S I C O M PL E T E . 7 ercafc books: 218 subjects; B2 lessons. 
Has taught thousands to mount birds, animals, game heads, fish; make novelties. 
A ll seven books—‘whole course— only S I. Nothing more to pay. AU comes a t once! 
Starts you mounting first day. Send SI. or pay postman $1 plus postage. (Foreign 
ordero $1 cash.) I f  not 100 per cent satisfied, money refunded at once.
Schmidt School of Taxidermy. Dept, (i.2 , Memphis, Term.

C A M ER A  
B O O K !

J u s t  o u t! Explains 
l a t e s t  in v e n t io n s ,  
m ethods in photog­
r a p h y  and H o m e  
M ovie  M aking, fo r  
fa n  and pro fit O fiers 
hundreds o f  .m az­
in g , money -  saving 
Bargains in n ew  and 
u s e d  s t i l l ,  m o v ie  
C a m e r a s ,  L e n s e s ,  
F i lm s ,  E x p o s u r e  

I M eters , E nlargers, 
Darkroom  Supplies— 
e v e r y t h in g  p h o to -  

, . graph ic. Central o f-
——  . rera yon Am erica’s m ost co m plete , varied

stock o f  fo r e ign  and dom estic  m erchandise from  w orld ’ s lead ing 
makers: Eastman Kodak , Ze iss , B e ll &  H ow e ll, G raflex, G eveart, 
Korona, Bausch &  Lom b, e tc . S A V E  a t Central 1 Satisfaction 
guaranteed or money back. We tak e  yo u r old ca m era  and  
equipm ent in  tra d e . W rite fo r  F ree  camera book!C E N TR A L  CAMERA C O .f 230 S. WABASH 

«  f l W S i  Dept. J -2 , CHICAGO, U .S .A .

T a r

O H it does, do some­
thing about itl Get 

a raise in salary—but first get the training 
that will entitle you to this raise. Thousands 
oi men in the same fix as you have gotten 
this training by spare-time study of an I. C. S. 
Course. Mail the coupon todayl

IN TERN A TIO N AL CORRESPONDENCE SCHOOLS
Box 2317-P, Scranton, Penna.

Without obligation, please send full particulars about the subject before which I  have marked X ;
TEC H N IC AL AND IN D U STR IAL  COURSES

□  A r c h ite c t
□  A rch ite c tu ra l D ra ftsm a n
□  B u ild in g  E s t im a t in g
□  C o n tr a c to r  and  B u ild e r
□  S tru c tu ra l D ra ftsm a n
□  S tru c tu ra l E n g in eer
□  E le c tr ic a l E n g in eer
□  E le c tr io  L ig h tin g
□  W e ld in g ,  E lec tr ic  a n d  G a s
□  R ea d in g  Shop  D Iu ep rin ta
□  T e le g ra p h  E n g in eer
□  T e le p h o n e  W o rk
□  M ec h a n ica l E n g in ee r

□  D ie s e l E n g in es
□  A v ia t io n  E n g .  □  A u to  M ech an io
□  P lu m b in g  □  H e a t in g
□  A i r  C o n d it io n in g  □  R e fr ig e ra t io n
□  S te a m  E n g in ee r
□  S team  E le c tr io  E n g in ee r  
D  M a r in e  E n g in ee r
□  C iv i l  E n g in o o r  □  H ig h w a y  E n g in ee r
□  B r id g e  E n g in ee r
□  B r id g e  and  B u ild in g  F o rem an
□  S u rv e y in g  and  M a p p in g

□  R a d io  □  R .  R .  L o c o m o t iv e s  □  A ir  B rakes
□  R .  R .  S ec tio n  F o rem an

□  M ec h a n ica l D ra ftsm a n  □  I t .  I t .  S ign a lm en
□  M a c h in is t  Q  T o o lm a k e r  □  C h e m is try  □  P k a rm a o y
□  P a tte rn m a k e r
□  F o u n d ry  Practice
□  Sheet Metal Worker
□  B o ile rm ak e r
□  H e a t  T re a tm e n t  o f  M e ta ls
□  M a n a g e m e n t o f  In v e n t io n s

□  C o a l M in in g
□  N a v ig a t io n
□  C o t to n  M a n u fa c tu r in g
□  W o o le n  M an u fac tu r in g
□  A g r icu ltu re  □  F ru it  G ro w in g
□  P o u lt r y  F a rm in g

BUSINESS TRA IN ING  COURSES
□  Bu sin ess  M a n a g e m e n t □  L e t te r in g  S h ow  C a rd s  □  S ign *
□  In d u s tr ia l M a n a g e m e n t □  S te n og ra p h y  and  T y p in g
□  T ra f f ic  M a n a g e m e n t □  C iv i l  S e r v ic e  □  M a il  C a rr ie r
O  C .P .A c e o u n ta n c y  □  R a i lw a y  M a i l  C le rk
0  B o o k k e e p in g  D  G ra d e  S ch o o l S u b jec ts
0  S ec re ta r ia l W o rk  □  H ig h  S ch oo l S u b jec ts
Q  C o s t  A c c o u n ta n t □  C o l le g e  P re p a ra to ry
0  Sa lesm an sh ip  O  A d v e r t is in g  □  F ir s t  Y e a r  C o lle g e  S ub jects
□  S e r v ic e  S ta t io n  Sa lesm ansh ip  □  Il lu s t ra t in g  □  S pan ish
□  B usiness C o rrespon den ce  □  C a r to o n in g  □  F ren ch

DOMESTIC SCIENCE COURSES
□  P ro fe ss io n a l D ressm a k in g  □  M ill in e ry

an d  D es ig n in g  □  F o o d s  and C ookery ’
□  H o m e  D ressm a k in g  □  T ea  R o o m  and  C a fe te r ia
□  A d v a n c e d  D ressm a k in g  M a n a ge m e n t, C a te r in g

Name................................................................................................M/e..................... -
Address......................................................................................................................
City .........................................................................JState.............................................
present Position.......................................................... -.....
I f  you re*ide in Canada, send Hits cowp-vn to the Internatiom if 

Cot'TeajHiitdencQ Schools Canadian, Lim ited, Montreait Canada

When Answering Advertisements Please Mention February Modem Mechanise 139



Novel Cigarette Automat

A WHOLE SHOP FULL 
OF TOOLS IN ONE

For work on all metals, alloys, 
bone, resins, plastics, glass, 
stone, wood, etc. Uses 200 
different accessories to 
drill, cut, carve, 
engrave, sharpen 
polish, etc. Saves 
tedious hand work, 
or DC, 110 volts.

STANDARD MODEL
A  sturdy little helpmate. Weighs 1 pound. 
13,000 r.p.m. $10.75 postpaid, 3 Accessories 
Free.

Plugs in any socket AC

DELUXE MODEL
Fastest, most powerful tool of Its type and 
weight, 12 ounces. 25,000 r.p.m. $18.50 
postpaid, 6 Accessories Free.

GET A DEMONSTRATION
at your Hardware, Department or Tool 
Dealer or order either Model on 10- 
Days. Money-Bach 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. Monroe St., Dept. H, Chicago, II I.
$10.75 Model 

I Send Catalog
□  Project Book
□  De Luxe Model

□  Send C. O. D.
M M I-2

Address

K e e p  p a sse n g e rs  p e rfe c t ly  
d r y — e ve n  a t  h igh  speed s.
C a ta lo g  a lso  sh o w s  to d a y ’s  
f iv e  m o st p o p u la r  m odels  
o f s a ilb o a ts . T w o  b ig  fa c to ­
r ie s . P ro m p t  sh ip m e n t .

~ CATALOG FREE 
W rite foryonr copy. State kiDa of 
boa t in which yon ere  Interested.

THOMPSON BROS. BOAT MFG. CO. t«>
2 3 0  Ann S t . .  (  Write to \ 1 3 0  Elm S t . ,

PES H TIG O , W lS .__________ \either place/_________ C O RTLA N D . N. Y .

Row boats $ 4 2  and up 

Outboards $ 4 2  and up 

*  V ery fa s t utility model

•/*v

I ^  ~
W e  s u p p ly  E le c t r ic a l  E g u ip m e n t  a n d  A p p a ­
ra tu s  a t  n o  e x t r a  c o s t  to  h e lp  yo u  le a rn  P r a c ­
t ic a l  E le c t r i c i t y  in  y o u r  o w n  H o m e  S h op . N o  
p r e v io u s  e x p e r ie n c e  o r  a d v a n c e d  ed u ca t io n  is  
n e c e s s a ry .  M o n e y  b ack  i f  n o t  s a t is f ie d .

Send the coupon fo r  full inform ation on this N E W ,
E A S Y  W A Y  TO  B E TT E R  JOBS A N D  GOOD P A Y .  
l i f e t im e  FR E E  Em ploym ent Service to  Graduates,

\ELECTRIC INSTITUTE", DeptT4B-B 
E Hinsdale, Illinois
I  Send F re e  Book end Fall D etails on Y o o r  Hom e Shop Train ing.
8 Name.............................................................................................................. Age .
JStreefl.......................................................................................................
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[Continued from  page 71]
trick cigarette boxes, this one \von!t be discarded very soon 
because you and your friends will never get tired of having 
cigarettes handed to you in this novel manner.

The entire cigarette box can be made with ordinary 
hand tools, although a power_ jigsaw will simplify cutting 
out the bird. The drawer, cylinder end blocks and bird are 
all made of J^-inch stock, everything being J^-inch stock.
< First make the 714 by 3 lA  -inch bottom compartment, the 

sides of which are $4 inch high. Set sides about % inch 
in from edge of bottom piece. Make main board shown 
in the perspective and cut slots.

The drawer is next. First drill the hole, then make 
parallel saw cuts for the trough, using a chisel to finish. 
The cigarette hopper should now be made a good fit around 
the drawer, yet allowing the drawer to slide freely.

Transfer the bird design to wood by means of }d-inch 
squares, cut out, and then taper beak to about J4 inch at 
end. Cut out tail and attach.

The parts are now ready for assembling. Procure or turn 
a wooden cylinder 1M inch in diameter by 2 inches long 
and on this mount the bird% This is done by cutting the 
heads off two six-penny_ finishing nails and driving them 
into both cylinder and bird in the manner shown% Mount 
cylinder in Slot *‘A ” between end blocks shown in detail, 
using two nails as pivots with the heads cut off. On the 
under side of the cylinder glue and nail a TA  by by 2-inch 
strip of wood to act as a stop.

After fastening the hopper to thê  working board and in­
serting the drawer, connect the spring and cord as shown 
in photos 1 and 2. Now tilt birds as if to pick up cigarette. 
The drawer will probably come out too far and to remedy 
thist shave off the corner of the stop and shorten the cord 
until drawer opens the correct distance for bird to function 
properly.

With this accomplished, tack the end of the cord perma­
nently in place and fasten the working board over the bot­
tom compartment. Decorate the bird with enamel^ blue 
with white wings and eye-balls being a good combination if 
the rest of the box is done in walnut or mahogany.

Flying The Subway Express
[ Continued from  page 134]

You begin to understand. Power is taken from a third 
rail running alongside the track; contact shoes on the car 
trucks feed current to the motor. I f  current were fed into 
one end of a third rail which is some fourteen to twenty 
miles long, voltage would drop so tremendously that cars 
a few miles away would be unable to operate. Consequently 
the line is divided into sections, each insulated from its 
neighbor, each independently fed from the power house. 
Thus power can be cut off from any section without affecting 
the others.

Those S. B. markers might just as accurately be labeled 
“ Rife and Death.”  The white light above cne of them 
suddenly flashes red. Instantly the motorman shuts off his 
power, applies his brakes.

Something has happened ahead. An emergency, possibly 
a short circuit. Men are working on the dead third rail, 
for power has been shut off from the section. Our motor- 
man has been prompt enough to halt the train before it rolls 
into the dead section.

I f  the car had crossed the insulating break before stop­
ping, service lights would have to be switched off instantly, 
leaving the train illuminated from batteries alone. Other­
wise the rear contact shoes, touching the live third rail, 
would transfer current through the forward shoes to the 
dead rail which workmen are repairing and they would be 
electrocuted.

The very spirit of the subway is one of galvanic life, but 
death is forever trying to crash the turnstiles. Human 
ingenuity keeps the grim reaper persistently at bay. A  bit 
wryly, the motorman demonstrates the “ dead hand control”  
as we roll in for a stop at the first express station.

Rising up from the end of the control handle is a spring- 
actuated knob or button. Only when it is held in depressed 
position can current flow through the controller. The instant 
the motorman fails to hold it clown, the knob flies up, shuts 
off the power, applies the brakes automatically. When sub­
way trains following close on each other’s heels and racing 
along as fast as 48 m. p. h., the dead man control prevents 
frightful collisions should the motorman collapse at his post.

Death in different guise rides ahead of the motorman each 
time he brings his train into a station. Schedules must be 
maintained; he does not shut off power until the first car 
reaches the near end of the platform. At any instant, out 
of the throngs of humanity packing the platform, a human

[C on tin ued  on  page 154]

Accept No Substitutes! Always Insist on the Advertised B y end l



^ gsHBasig

. ? f f i f f jm —

Know Electricity as Experts
Know It—and Get an Expert’s Pay!

R ec o ve ry  has b eg u n ! T h e  m onths ah ead  a re  ch a rged  w ith  s ig n i f i ­
cance an d  exp ec ta tio n . W h a t  w i l l  yo u  d o  to  g e t  th e  Jump on the 
O ther fe l lo w ?
T h o usands o f  men have  used

The Croft Library of 
Practical Electricity

T h e  C ro f t  L ib r a r y  is  a c o m p le te  e le c t r ic a l  ed u ca to r . I t  is  fou n d ed  on 
p ra c tic e —o n  20 y e a rs  o f  s h ir t - s le e v e  e x p e r ie n c e —on w o rk  as It is  ac tu ­
a l l y  don e . I t  is  ja m m ed  fro m  c o v e r  t o  c o v e r  w ith  th e  k in d  o f  h ard - 
h eaded  fac ta  y o u  w a n t. W r it t e n  so  th a t the  b eg in n e r  can e a s ily  
understand  It , y e t  so  sou nd, so th o ro u g h , th a t It  Is th e  d a i ly  g u id e  o f 
5 9 ,0 0 0  h ig h ly  p a id  e le c t r ic a l  w o rk e rs  and e n g in e e rs .  C ro ft  t e l ls  you  
th e  t i l in g s  yo u  n eed  to  k n o w  ab ou t m o to rs , g e n e ra to rs , a rm a tu res , c om ­
m u ta to rs , tr a n s fo rm e rs , c ircu its , s w itch b o a rd s , d is t r ib u t io n  system s— 
e le c t r ic a l  m a ch in e ry  o f  e v e r y  ty p e —w ir in g  fo r  l ig h t  and  p o w e r—w ir in g  
o f  f in ish ed  b u ild in g s —u n d e rw r it e r s ' and  m u n ic ip a l re q u irem en ts — i l ­
lu m in a tio n  in  its  e v e r y  phase—th e  m o s t Im p ro ved  m eth ods  o f  l i g h t in g -  
lam ps  and lam p  e ffe c ts ,  e tc .—h o w  to  d o  a  c o m p le te  jo b ,  fr o m  ea t lm a tln g  
I t ,  to  c o m p le t io n .

No money dow n-easy payments
P i l l  In  and m a il th e  cou pon  a tta ch ed  and  w e  w i l l  s en d  yo u  th e  e n t ir e  
s e t  o f  s ev en  v o lu m e s  f o r  te n  d a ys ’ F re e  E x a m in a t ion , w e  ta k e  a l l  the 
r is k —yo u  assum e no o b lig a t io n .  I f  you  d e c id e  to  k eep  th e  book s, send  
8 1 .5 0  in  ten  d ays  and the  ba lan ce  a t th e  ra te  o f  $ 2 .0 0  a  m on th . Send
th e  cou pon  N O W  an d see  th e  books fo r  y o u r s e l f . _____

| FREE E X A M I N A T I O N  COUPON~

I M c G R A W - H I L L  B O O K  C O .,  330 W . 4 2 n d  S t . ,  N e w  Y o r k
Send  m e f o r  ten  d a ys ’ f r e e  e x a m in a t io n  th e  C ro f t  L ib r a r y  o f 

P ra c tic a l E le c t r ic ity ,  i f  s a t is fa c to ry  I  w i l l  sen d  you  $ 1 .5 0  in  10

I d ays  and  $ 2 .0 0  m o n th ly  u n t il th e  p r ic e  o f  $ 1 9 .5 0  is  p a id . I f  not 
w a n ted , I  w i l l  re tu rn  th e  books p o s tp a id . (T o  in su re  p rom pt 
s h ip m e n t w r ite  p la in ly  and  f i l l  in  a l l  lin e s . )

I N am e _________________________________________________________________ _

R om e A d d ress  ------------------------------------------------------------- --------

I C ity  and  S ta te  ___- ___ ______________________ _______ ______

( Position ______ . . . — . . . ------ ------------- — — __________ _
N a m e  o f  C o m p a n y -  - ----- ------------------------------------------------------M M X -2-3S

STANDARD CARDEN TRACTORS
P lo w  Powerful Gas Tractors fo r Sm all Fa rm s , ./  
S e e d ,  m  Gardeners, Florists, Nurseries,

I  F ru it  Growers .Pou ltrym en . ,

M o w H a v  \ 1 &  2 C y l in d e r s
. f i S L i  High Wheels. Rubber or {B)j and L a w n s  ■! Steel T ires. W alk or Ride. (

Do Belt Work— F re e  C a ta lo g  
S T A N D A R D  E N G I N E  C O .
Minneapolis, M inn. Philadelphia, Pa . N e w Y o rk .N .Y . 
4023 Como Ave* 2532 M arket S t . 278 Cedar St.

£f! D10 S.. 5 HVE to 501
'D EA L D IR E C T ...F A C TO R Y

armchair m odels: automatic 
tun ing;car radios; Farm sets 
that opera te  liko city radiosl 
fiend postcard fo r  N E W  
Bargain C a ta log F R E E . 3D- 
D A Y  T R I A L  p lan  and 
lagent-aser proposition!
G O LD E NTO N E  R AD IO  CO.
D E PT , G 2 , D E AR BO RN , M ICH IG AN

n C f r lf ,

o.

M A K E M ONEY IN YO U R W O RK SH O P  
T he Modern M echanix B lu ep rin t Catalog describes 1 2 5  projects 

that can be constructed in  the home workshop and so d at a good 
profit. Send a 3 c  stam p today fo r your copy of th is  valuable  
book to
M ODERN M ECH A N 1X P U B L , C O ., F a w ce tt B ld g ., G reen w ich , Conn.

MECHANICS 
fr WELDERS

^Auto Mechanics and Welders are in bis de- 
r mand. Complete courses in arc and 

' acetylene welding, metal finishing, 
body and fender bumping, spray paint­

ing. Special low rates. W rite today. 
MICHIGAN TRADE SCHOOL 

3763 Woodward Ave., Detroit, Mich.

Stopping leak of crack

Do Y o u r  Ow n  R e p a ir in g
with SM O O TH -O N  No. 1

W H Y  go  to an outsider, await his con­
venience and pay a high labor charge for 

what you can do quickly, 
easily and at almost no 
expense ?

When a leak starts in a 
boiler, furnace, heater, tank, 
threaded or gasketed joint, 
a smoke or hot-air duct, 
etc., or when wood screws, 
bolts, nuts, handles, etc., 
refuse to stay put and hold 
tightly, make the repair 
yourself, and keep the 

money in your 
own pocket.

Smooth-On No. 1, requiring no 
heat, special tools or previous experi­
ence in its application, affords a de­
pendable means for doing exactly this. 
Used to stop leaks of water, steam, 
gas or oil, to tighten loose hinges, 
locks, handles, connections, etc., or to 
anchor shelf brackets, cabinets, fix­
tures, partitions, posts, etc., in ma­
sonry, Smooth-On No. 1 hardens into 
metal quickly and becomes stronger 
than the surround­
ing material.

S m oo th -O n  No. 1 seldom 
costs over a few cents per appli­
cation and can be used in dozens 
of places in your home and on 
your car, with an annual saving 
that amounts to a substantial 
sum.

The Smooth-On Home and Anchori"9 <" " • « » » «
Auto Repair booklet, sent free,

explains where Smooth-On should
be used and how applied for best 
results with least effort, and is 
filled with helpful advice and 
diagrams for the guidance of home 
mechanics.

Mail the coupon for your copy 
and get Smooth-On No. 1 in 7-oz. 
or 1 or 5-lb. can from any hard­
ware store. Your first Smooth- 
On application will probably more 
than repay the small investment, 
and you will be ready for many 
jobs that otherwise might be 
costly or annoying.

loose handle

Home Auto 
R e p a i r s

WITH
SMOOTH-ON

W rite  for
F R E E  B O O K

SMOOTH-ON MFG. CO.. Dept. 69 
574 Communipaw Ave., Jersey City. N, J.

please send Smooth-On Home Repair 
Book.
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JA C K  SM EA D , 
Se rv ic e  Mgr.
I L L .  A U TO  C L U B , 
S A Y S : SAYING Sdf19Lb

IN GASOLINE
On San Franciico 
To Chicago Road* 
Test with Stransky
GAS ECONOMIZER

Automobile owners are reporting 
GAS SAVING . M O N E Y  SAVING  
results with the use of a wonderful 
new improved auto gas economizer, 
which tits any car, costs no more 
than a good wrench and anyone can 
install in ten minutes. Jack Sinead, 
Service Manager of Illinois Auto­
mobile Club says, “ I  placed a 

Stransky on my Packard and in a drive from San Francisco to Chicago 
with another Packard of the same size and model, I  had a saving of 
$19.38 in gasoline over the other car.’ ' It helps motorists cut gas 
and upkeep costs, and thus SAVES GAS, SAVES MONEY.

"A U T O  GOES 32 MILES ON
/ I  S a y s , G .

K u e n k e l
"A fte r  installing a Stransky. now getting average of 32 M ILES  PE R  
G ALLO N ”  says C. A. Anderson. ” 1 can make 32 miles on a gallon 
cf gas, where 1 made 23 before,”  says Eddie Mashak.

1 GALLON OF GAS/

NEW IMPROVED GAS ECONOMIZER

SENT ON TRIAL
For 30 DAYS— Costs Nothing 
it it does Not Save Gas

Yes, we are willing’ to send this 
new improved gas economizer to any 
motorist to test on his car on 30 days 
tria l, the motorist himself to be the 
judge of its gas saving, money saving 
value to him, and if  it does not save 
gas, save money for him, it costs him 
nothing—but, that’s not all, we will 
also pay a bonus for testing it if not 
delighted— so you can’t lose. W ith­
out obligation send name and address 
on coupon below—or paste on lc  
postcard and mail.

J. A. STRANSKY  
B-600, Pukwana,

MFG. CO.
So. Dak.

A G E N T S
SALESMEN 

B IG  MONEY
Startling Demon­

strator. T. M. W iley 
says “ Cleared $39 in 
3 Hours— on previous 
Saturday I  cleared 
$18." Get unusual 
money - making p l an  
offer of NO-COST 
SAM PLE to sales­
men for a little  easy 
work, spare time or 
full. W rite quick—  
be first in your lo­
cality.

FREE OFFER Coupon| J * | I j t M J
W ithout cost o r obligation, send your 
T R IA L  O F F E R  and  G U A R A N T E E D  

■ B O N U S  O FFE R .
I
I  N a m e _____________________________________________________________

■ C i t y ______________________________________ Sta te -

□ CHECK I 
HERE I

I
i f  interested ; 
in NO-COST , 
S A M P L E  a n d m o n c y ! 
making offer. 1

!.P o t e n t i a l  G a s o l i n e  M i l e a g e
ACCORDING to an article by the 
president of the world’s largest 
motor research corporation, there 
is enough energy in a gallon of 
gasoline if it were converted 100% 
in mechanical energy to runafour 
cylinder car 460 miles.
NEW GAS SAVING AND 
TO P-O IL ING  INVENTION 
A s to n is h e s  CAR OWNERS 
A  Marvelous Device has accom­
plished wonders in utilizing a por­
tion of this waste energy. Itsaves 
gasoline, gives better mileage, re­
duces carbon formation, creates  ̂
more power, gives quicker starting, snappy pick-up and a 
smoother running motor. Saves many repair bills.
Big Profits and Free Offer 1 ... To obtain national distribution 
quickly, men are being appointed everywhere to help supply the tre­
mendous demand. Free samples furnished to workers. Write today 
for this free sample and big money-making offer.
Diamond Fuelizer, Dept 114,600 High St., Akron, Ohio

Stamps, Rail Anniversaries
[ C o n tin u e d  f r o m  pa ge  7 0 ]

issue; the modern example, a streamliner, was shown on 
the higher values.

In  1936 Germany followed suit, showing its first and its 
then-latest locomotives on a special issue of postage. A  
year later, 1937, France followed suit, with the first and 
latest types.

Other countries have issued stamps showing railroads, 
thus marking (as with Nicaragua) the inauguration ot new 
lines. S till other countries like Sweden have produced 
stamps to illustrate the locomotives which were used, are 
used, or both, in the land. Many countries have produced 
stamps showing early, as well as late locomotives and trains, 
merely as attractive designs for their issue.

Railroads and locomotives, particularly the latter, seem 
to be very popular as designs for postage stamps. The 
stamp collector who has interests along such lines will be 
able to form a fascinating album, displaying railroad and 
locomotive picturing postage adhesives!

The English “ Royal Scot”  locomotive illustrates a popu­
lar and fast type of steam-locomotive such as depicted on 
the Swedish stamps, which appeared in 1936, the 40-ore 
value particularly. l ; rom the photo and stamp upon it, the 
collector may discern the differences between the European 
and the American types of steam locomotive.

The story of the railroad and the development of the 
locomotive, as well as its spread throughout the world, is 
being nicely told by such stamps of the several countries 
issuing them. Neither England nor the United States has 
yet entered the lists, although the story is otherwise quite 
pictorially complete with the issues we already have. The
1.50 franc stamp of France (1937) shows one of the latert 
of the streamliners, while the San Marino 20 centesimi value 
pictures an electric locomotive. The Spanish, stamp shown 
may depict the “ last train from M adrid!”

MM Short-Wave Transmitter
[C o n t in u e d  f r o m  pa ge  1 0 2 ]

The antenna coupling unit shown is the one actually used 
with this transmitter, but other arrangements may lie more 
satisfactory with individual antennas. A  single piece of wire 
approximately 160 feet long, including leadin, was used, and 
the coupling unit shown worked satisfactory. For complete 
information, on this subject, the builder is referred to the 
chapter on antennas in the “ Radio Amateur’s Handbook.”

As the set approaches completion, some builders find it 
almost impossible not to rush the work a little to speed up 
that moment when it finally can be turned on. Speeding 
up work is all right, but occasionally the job started as a 
masterpiece of good workmanship becomes “ haywire.”  And 
as would be expected, more mistakes are made during this 
period than when the work is first started. A  little extra 
time spent on doing a good wiring job w ill pay good dividends.

However, when the set is finished and ready for the test, 
take out a few minutes and check all the wiving. I f  every­
thing is as it should be, turn on the power to the filaments. 
Let the 866’s and the T55 burn for about thirty minutes 
before applying plate power.

Next, apply voltage to the oscillator. The needle of the 
milliammeter probably w ill swing over to fu ll scale, indicat­
ing that the tank circuit is not in resonance. Turn the 
oscillator tank condenser (C4) until a point is reached where 
the needle of the milliammeter w ill drop sharply to about 
fifteen milliamperes, indicating that the circuit is in reson­
ance. I f  a single loop of wire, slightly larger than the 
diameter of the tank coil, is connected to a flashlight bulb, 
and held near the tank coil, the bulb w ill glow when 
resonance is reached. I f  a milliammeter is not available, 
the flashlight bulb can be used alone as a means of checking 
operation. .

I f  however, resonance is not indicated as the condenser is 
turned, check the wiring again. Also, the crystal may nut 
be clean. Wash it off with carbon tetrachloride lo remove 
any trace of grease which might have been left on the surface 
when it was handled.

Assuming that the oscillator stage is working, the next 
step is that of neutralizing the amplifier. With the T55 
filament lighted, and the oscillator in operation, disconnect 
the positive lead of the amplifier at the power supply. Hold 
the loop of wire and flashlight bulb close to the amplifier 
tank coil and turn the tank condenser (C9) until the bulb 
lights brightly. Then turn the neutralizing condenser (C6) 
until the bulb goes out. A t this point it may be necessary 
to retune the oscillator stage for maximum output. Then 
with the flashlight bulb still in position, turn C9 again until 
the bulb again lights. This time it may not be as bright as 
it was the first time. I f  the bulb does light, turn the

[ C o n tin u e d  o n  pa ge  1 5 4 ]
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'M any E n is le  Im % Y e ars!
G o  a s  r a p id ly  a s  y o u r  t im e  a n d  a b i l i t i e s  p e rm it .T _  

E q u i v a l e n t  t o  r e s id e n t  s c h o o l w o r k — p re p a r e s  f o r  «  
e n t r a n c e  t o  c o l le g e .  S ta n d a r d  H .  S .  t e x t s  s u p p l ie d .L  
D ip lo m a  a w a r d e d .  C r e d i t  f o r  H .  S . s u b je c t s  a l r e a d y !  
com pleted. S in g le  subjects i f  des ired . Bu lletin  on r e q u e s t . !

S p e c ia l i z e d  t r a in in g  i s  a b s o l u t e l y !  
e s s e n t ia l  t o  S u c ce s s  t o d a y .  O v e r  r  
150 _noted E ducators, E ng ineers and |2 0  O ther 

C o u rse s cial instruction

l tob a . Can. Train a t home fo r  b est-paying lines s 
\  lis ted  below . N o  in te rferen ce  w ith  present earn - 

\ in g s  w h ile  p reparing fo r  b e tte r  job .
American School, Chicago

Mail Coupon for Information—No Obligation

P  High Sch o o l C o u rse  in  2  Yea rs
Air Conditioning  
A rch itecture  and Building  
Autom otive Eng ineering  
Aviation
B usin ess M anagem ent 
Civil Engineering  
Com plete Law  
Diesel Eng ineering  
Drafting an d  Design  
E le ctr ica l Eng ineering

E le ctr ica l R efrigeration  
Highway Engineering  
L ibera l A rts (College) 
M echanical Eng ineering  
Private Secre tary  
P ro fessio n al A ccoun tin g  

In c l. C . P . A. Co ach in g  
Radio and Television  
Salesm ansh ip  
S tea m  Engineering

Name.

ONE-MAN SAWMILL
ISakes lumber, shin­
gles, lath, ties, cralcs,. 
boxes, cases, _
«U forms __ 
lum­
ber ̂  _______  _____ _

’̂ Pays'Tor Itee lf q u ick ly —̂ thousands"in''cornmei'- 
„  c ia l se rv ice , everyw h ere . W rite  for free lum ber 
handbook and catalog of m ills , su p p lie s, too ls, saw  
tab les, and w oodworking equipm ent.

B E L S  AW M A C H IN ER Y  CO.
834-N  Davidson B ldg. Kansas C ity , MO.

T U R N  T R E E S  IN T O  
M O N E Y  W IT H  A  R E L S  A W
Th ree  ca p a c itie s : 10 . 14 and 20  
feet. Accurate set w orks, po si­

t iv e  dogs. Hand or power feed. R un s on low  
pow er—M any ow ners use old auto engine.

BILD-UR-OWN
COAiTERS-MIDGET AUTOS-SCOOTERS

D ISC  W H E E LS  equipped with 10#x2 
k (GOODRICH-GOOD Y E A R -F IR E S T O N E )1 

Balloon T ires offered af LOWEST PRICES 
Also larger tires and wheels— 

h Motors, etc. w r i t e
"  T O D A YBBLD-UR-OWN DEVICES f o r  p r i c e s

5237 Lake  S t . _________ Dept. B -2 ___________Chicago, 111.

Best Support
for Rupture

J s  t h e  H u m a n  H a n d
t W h y  w o n y  and  v .if fe r  w ith  th a t  ru p tu re  any  
[  lo n g e r ?  L e a rn  abou t m y  p e r fe c t e d  
£ in v e n t io n .  I t  h as  b ro u g h t 
^ e a s e ,  c o m fo r t  and 

h ap p in ess  
to

f c f o o V t  .  |e j  t h  - p o f f

r u ? 1 thousan ds
• . j i  <&. ^ 9  ■?•: . ...... .  w h o  s u ffe re d  fro m

............. r e d u c ib le  ru ptu re . I t  has
: • • ^ ^ & * * * * ^ ^  an  A u to m a tic  A i r  Cush ion  w h ich\ M  ^>iu.. 1 so ftly  ye t secu re ly  holds the rupture m any

p o s it io n .  N o  s te e l s p r in g s  o r  p ad s. N o  s a lv es  o r 
p la s te rs .  D u rab le , ch eap . S e n t  on  t r ia l  t o  p ro v e  it .  B e w a re  o f  

Im ita t io n s -  N e v e r  s o ld  in  s to re s  n o r by a g en ts . W r i t e  to d a y  f o r  fu l l  
in fo rm a t io n  s en t f r e e  in  p la in , s ea led  e n v e lo p e .
BROOKS CO., 136-D State St., Marshall, Mich.

0  Tough, wire-like beard absolutely requires 
Gillette Blades. That’ s because these super-keen 
blades are made for heavy duty work. No imi­
tation— no substitute— takes stubborn stubble 
off so clean, close and comfortably. And re­
member, Gillette Blades, precision-made for your 
Gillette Razor, cost less than one cent a day.

I S A I D  
G I L L E T T E

MORE SHAVING COMFORT FOR YOUR MONEY

9  More Gillette-made 
Blades were sold dur­
ing the past 12 months 
than ever before in a 
similar period. Thank 
you men, for Gillette’s 
greatest year! Why 
make a proving ground 
of your face? Demand 
Gillette Blades. Repu­

table mer­
chants give 

? / £ fJ  \  you what
th a n  Ha d av\you ask forl
buys the worlds
finest b/ac/es

i ^ -

Precision-made 
for each other
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CHICAGO TECHNICAL COLLEGE
B263 Tech Bldg., 118 E. 26th Street, Chicago, Illinois 
P lea s©  sen d  m e  F R E E  T r ia l L essen  in  D R A F T IN G - and  s h o w  m e 
H o w  I  c an  p rep a r e  f o r  a good p o s it io n  in  spa re  t im e  A T  H O M E .

Name___ __________________________________________  Age.

# h a m  a  F i n e  j Q b  
m w  o © © t h a n k s  t ®

time” training is inexpensive 
are so low.

Am I  glad 1 took tip draft­
ing! I  used to slave at a 
mere job once. But now 
I ’m in a fascinating pro­
fession. . .  . where the work 
is easy, pleasant . . . where 
every job is a new adven­
ture. Believe me, it’s a 
first rate th rill when you 
help design a new machine, 
a new building—when you 
actually create things! And 
I ’m well paid, too. V m  
sa tisfied !

LEARN AT HOME 
IN SPARE T IM E

I  didn’t go to college. Only 
to grade school—and had 
no special talent. But the 
C. T . C. lessons were sa 
simple I  caught on easily! 
And this u ai h om e in  spare  

i. You can afford it—terms

SEND F OR  
T R I A L  L E S S O N

p U y j f L F  A c t  n o w —d o n 't  ro b  y o u r s e l f  o f  a  b e t te r  
V, J jo b  an d  h ig h e r  s a la ry . F in d  ou t f o r  you r-

s e i f  h o w  y o u  ca n  m a ste r  drafting-— in  the 
S h or test p o s s ib le  t im e  . . .  a t  le a s t  e xp en se . Send  
th e  cou pon  to d a y  f o r  th e  F R E E  L E S S O N . I t  w i l l  
p ro ve  to  yo u  b eyo n d  d ou b t th a t  th e  C .T .C . sys tem  
Is  a s to n is h in g ly  s im p le . A f t e r  e x a m in a t io n , y o u ’ l l  
s a y ,4‘T h is  ib  c o l le g e  w o rk —a t  h o m e . "  Y o u  11 ad­
m it  th a t  C .T .C . , w i t h  3 5  y e a rs  o f  p ro g re s s  b ad s  
o f  i t ,  is  p e r f e c t ly  e q u ip p e d  to  t r a in  y o u .

T h is  c om ­
p le t e  d ra w ­

in g  ou tfit , In- 
e lu d in g  ta b le , 

IS  g iv e n  each 
fW  S t u d e n t .  T h ese  
:i; a r e  f ir s t  c lass  to o ls  

— th e  k in d  e xp e rts  use.
NO MORE JOB AND PAY WORRIES

M o re  d ra fts m e n  a r e  n ee d ed  e v e r y  day—b y  s t e e l  m i l ls ,  au to  p la n ts , 
r a i lw a y s —b y  D elseL  and  A ir  C o n d it io n in g  p lan ts . D ra ftsm en  are  
h ir e d  f ir s t—f o r  e v e r y  b r id g e ,  fa c to ry ,  e tc .,  m u s t b e  p lan n ed  on 
In e  d r a f t in g  ta b le .  D ra ftsm e n  c o m e  in  c on tac t w ith  e n g in ee rs , 
in d u s tr ia lis ts , f in a n c ie rs  . . . m ake a ss oc ia t io n s  chat le ad  to  
p ro m o tio n s  . . .  to  y o u r  o w n  b u s in ess . Sen d  n o w  fo r  c o m p le te  
in fo rm a tio n  on  h o w  yo u  to o  can Share in th e  g r e a t  ad van ta ges  
th a t l i f e  o ffe r s  d ra fts m e n , U se  th e  Coupon. G e t y o u r  FR E E  T R IA L  
L E S S O N .

_  CHICAGO TECHNICAL COLLEGE
B263 Tech Bldg., lift E. 26th Street, Chicago, Illinois

penses ]
is yours

trip 
ex-

paid? The opportunity’ 
yours. If you have never tried 

to play an accordion, you are eli­
gible to enter Soprani’s nation­
wide aptitude contest to win one 
« f  these glorious vacation trips..
No special qualifications re­
quired. It is open to all ages? 
juveniles will not have to com­
pete with adults. See your 

SOPRANI ACCORDION dealer. Register imme­
diately with him* Or write direct for application 
blank. But you must act at once. No applications 
accepted after February 7. Final Contest July 9th. 188
CADDHMI I ELI A D a p t .  2 3 4 ,6 3 0  S .  W a b a sh  A v e ,  

I n U .  C h ic a g o , I l l in o is

MAKE MONEY AT HOME Q>

Amazing rubber mold-making outfit makes perfect
f le x ib le  m o ld s  o f  p la q u es , a sh  t r a y s  b oo k -en d s, e tc .  
M o ld s  c o s t  f r o m  6 e  to  2 5 c  each . E ach  m o ld  m a k es  
h u n d red s  o f  n o v e l t ie s  and  g i f t s  t o  s e l l  up to  S I . 0 0  
a p ie ce ! N o  e x p e r ie n c e  n ec e ss a ry . E v e r y th in g  fu r ­
n ish ed . S ta r t  p ro fit a b le  b u s in ess  in. y o u r  h o m e  . . . 
s e l l  to  s to re s , f r ie n d s ,  re so r ts , ro a d  s tan ds o r  b y  
m a il—N O W ! M ak e  B IG  M O N E Y  fu l l  o r  spa re  t im e .  
W r ite  f o r  c o m p le te  F R E E  d e ta i ls  an d  e a s y  In s tru c ­
tio n s . SO-LO GO-IYIA MOLD CO., Dept. B<834, 
C in c in n a ti,  O h io ._______________________________________________

New R a d io 'E le c t r ic a l

S A V E  M O N E Y  o n  T e c h n ic a l B ooks ! N e w e s t ,  p op u ­
la r -s iz e  b oo k s  n o w  yo u rs  a t  L o w  T r ic e s ,  o n ly  2 0 0  
up ! B y  n a t io n a l ly  k n ow n  a u th o r it ie s ! C ry s ta l-c le a r .
P r o fu s e ly  i l lu s tr a te d .  S e t In c lu d es  S h o r t C o u rses  
In  R a d io , E le c t r ic it y ,  M a th e m a t ic s , R a d io  T r o u b le  
A n a ly s is ,  E le c tr ic a l-R a d io  D ic t io n a ry ,  H o w  to  S ta r t  
E le c t r ic  R e p a ir  Shop , I I o w  to  B u ild  E x p e r im e n ta l 
L a b y . W o rk  B en ch , R a d io  E x p e r im e n ts ,  E le c t r ic a l  E x p r . ,  e tc .
. . . . .  n A c - r n A t n  ■ S en d  o n ly  $ 3 .9 8  fo r  c o m p le te  l o - v o i ,  MAILED POSTPAID !  L ib r a r y !  Or m a il card  f o r  F r e e  F o ld ec  
d e s c r ib in g  ou r fu l l  l in e  o f  L o w  P r ic e d  B ooks. O R D E R  T O D A Y ?  
ELECTRONIC PUB. CO., Box 323-V, Lincoln, Nebr,

M A K E M ONEY IN YO U R W O RK SH O P  
B uild  fu rn itu re , auto tra ile rs , canoes, iceboats, c ru ise rs , sailboats  

and e le c tr ic  re frigerators described in  
F R E E  B L U E P R IN T  B O O K L E T

M ODERN M EC H A N tX  P U B L . C O ., Faw cett B ld g ., G reen w ich . Conn.

COOK and HEAT Without Coal
Present Stove ^ ^ V ^ O L W O O d  T  

lace—HOTTER ■£ < \ K.Z .,n r d  —JN-r—-
In Your _ _
o r  Fur nace— > v,  ̂-e. , 
—C H E A P E R —N o  D ir t  
o r  Ashes—T w ice  th e  H eat 
Q u ick  a t S M A L L E R  CO ST.

COOK and H EA T for LESS
A m a z in g ' o i l  b u rn e r  
burns cheap oil a  nesv 
w ay, w ithout pre-gen- 
erating o rc log g ln gu p ; 
quick Intense h ea t a t 
T U R N  O F  V A L V E .

SENT ON TRIAL

A G E  N T S
Salesmen

BIG MONEY
P ro ve  i t  cute fuel 

i b ills, pays fo r  its e lf  
------ O ffe r© ?

, .  — ----------3 .  W rite  ■ , ,  ,
----------- _ -----------------1 qu ick, b e  firs t to learn  h ow  to  end drudgery,
d irt and ashes o f  coal and w ood  and make b ig  money, spare or fa ll
tim e-m a il lc p o s tc a rd  today. .....................  ...
---------1  FA CTO R IE S , B -6 0 0  F «o to »y  Bu ilding, K an sas  C lt j,  MouUNITED I
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5000 NOVELTIES
p n ly  ca ta log  o f  its  kind in

o v er 5 0 0 0  n o ve lties  
^vHief5 d . i * OIP . ev<}ry  corner o f  tne  w o rld . Joke a rtic le s , puz- 

JUes. cam eras, firearm s, punch  
fioaros. l iv e  cham eleons, m u­
s ic a l  n o v e ltie s, u n u s u a l  
books., make-up k its , con­
stru ctio n  k its , e lectrica l nov­
e lt ie s , lo w  p riced  rad io s, 
firew orks, u n u su a l jew e lry , 
u n iq u e  w atches, e tc . etc. 
2 4  paqes o f radio item *. 
1 9 2  paoes of joke item *. 
51© paae* of w eird  books. 

4  panes m u sica l item s.
panes of jew e lry . Sanks. cam eras, guns, 

si pocket rad io . 25c hom #  
.ike, 25c cash  reels ter. 
ive chameleon, etc.

''■• Send 3 c  f o r  stun da rd  
edition o r 2 5 c  fo r 4% ^  
com plete, bound. If. 3 f t  
.brary edition .

JO H NSO N  S M IT H  ( C O .  
_D.pt. 802 Datr.lt, Mich.

A m azings Things YouVe N eve r Seen  B e fo re

This New P-A
beautiful
bo easy to 

touch a

ese new 
Tr unt­
in stru-

ments. Fully guaranteed; your 
success assured. See your 
music dealer or write direct 
for beautiful, free book. No 
obligation. Easy terms. 1286

P A N - A  M E R I  C A N
230  p .A  Building Elkhart, Indiana

R A I S E  P O U L T R Y

D I S S T O N
F I N E S T  i

H O M r

•  T im es change! Homecraftsmen, like 
mechanics, are buying the best saws made. 
The thriftiest home workshop circular 
saw is Disston DeLuxe. O n any job, it 
means easier, more accurate cutting. It 
gives a lifetime’s satisfaction.

DeLuxe Cross-Cut— Rip—Combination 
6 " (V2"hole),$2.70 8" (VV">5V',%"hole),83.50
7" (Vi"hole) ,8 3 .1 0  10" (Vi",V4"hole).  . .  $4.50
DeLuxe Hollow Ground Combination

T O R  P R O F I T
S T A R T  A T  H O M E . M A R K E T  W A IT IN G .  G a rase , 
barn  o r  b ackya rd  a l l  th a t  is  n ee d ed . L e a rn  la t e s t  
m e th o d s  f r o m  o u r H o m e  S tu d y  C ourse  a n d  p u t cash  
in  y o u r  p o c k e t  e v e r y  d a y .  W e  tr a in  y o u ,  h e lp  you . 
G e t  fa c ts  ab o u t o u r unu su al o ffe r  N O W ! M en  and  
w o m e n  m a ilin g  m o n ey  in  e v e r y  s ta te—to w n  and  cou n ­
t r y .  Sen d  fo r  i l lu s tr a te d  F R E E  B O O K  to d a y !

NATIONAL POULTRY INSTITUTE
Dept. X39-C A dam s Cen te r. N. Y .

POST YOURSELF! Itpavsl
I paid 5400.00 to Mrs. Dowtyrc of Texas, for on e Half Do] 1 ar; X
J.D.Martinof VirginiaS200.00 ̂  

for a single Copper Cent. Mr. * Manning of New York, 52,500.00 for 4 
one Silver Dollar. Mrs. G.F. A dams, Ohio, 

received ?740.Q0 for a few old coins. I will pay big priceB 
for all hinds of old coine, medals, bills and stamps.

I W ILL PAY $100.00 FOR A DIME! .
1894 9 - M in t* S50.00 fo r  l913.L iberty Head  N icke l (notBu ffa lo ) r.' 
end  hundreds o f  other am azing prices  f o r  coins. Send 4c fo r  t i g s  
L a rg e  Illu strated  Coin Fo lder ana fu rther particu lars. I t  may J\TW* 
m ean much p ro fit to  v^n. W rite  today to

& MAX MEHL, 190 Mehl Bldg., FORT WORTH, TEXAS
(Largest Rare Coin Establishment in U. S.)

6" (V2"hole),$4.30 
7" 0/2"hole) ,$4.90

r O/2", ̂ V / T h o ie ),$5.40 
(%",3A" hole) . . .  $6.90

A b o v e . D-23 Disston. One of 
the finest hand saws. Light­
weight, straight back, narrow 
blade. Easy running, fast-cut­
ting. Beautiful finish. 26" 
length $3.83

A lso . D-8 Disston. Famous, 
world around, as the “ Saw 
Most Carpenters Use.” Wide 
blade. Skew back. Same in 
narrow blade for home work­
shop. 26“ length • . . $3.50

ASK DEALER for DISSTON SAWS
.  .  .  •  FREE MANUAL .  .  . .

Write us for “ Saw, Tool and File 
Manual” telling How to Choose 
and Use Saws. FREE.

Henry Disston & Sons, Inc.,
208 T  acony, Philadelphia, U.S.A.

Name..

Address.
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Many Good-Pay Jobs 
Are Available Trained men are in demand
and earn good money in these fascinating w e ll­
paying trades. This is not a correspondence
school—no books—no lessons. Don’t  look for a job—T R A IN  
FO R  IT . Read below how a McSweeny-trained man made good.

• A U TO  M ECHANICS
• AVIATION M ECHANICS
• D IESEL M ECHANICS

Collision Repair (Complete) 
Body and Fender Repair 
Auto Painting

• W ELD IN G — Arc and Gas
You Get Actual Shop Training
Work on real equipment w ith real tools. In  a few weeks you 

hould be trained by actual work to hold down a Good Pay Job.
,1801 E .  6Eth S t .,  C le v e lan d . O . D e a r  M a c — Im m e ­
d ia te ly  a f t e r  le a v in g  school I  w en t  t o  w o rk  fo r  

U n ite d  M o to rs  an d  am  n o w  loca ted  in  C le ve land  
w h e re  I  hold a  g o o d  position . I  h ave  been  ab le  to  
take care of the moat complicated electrical jobs. I think 
I have done fine considering I had no experience before 
coming to your school. Hubert Todd

LEARN NOW—PAY LATER!
We w ill give you complete information on how to get your 
training- now and pay for it  later out of your earnings, 
fJBP F F  W rite today for B ig  Free Book. Get the facts about 

jobs; and low Tuition Offers. Mailing the coupon 
does NOT obligate you. I t  obligates ME to tell YOU how you can 
train for Big Money in a few short weeks. Address Dept. 11-50.

McSWEENY SCHOOLS
DETRO IT, MICH, and KANSAS C ITY , MO.

W rite  O ur S ch o o l N ea res t You

In Big New 5^3^
McSweeny^ 
Buildings A

The finest of their j^ |

D E T R O

kind. Every  mod' 
em facility for thor­
ough instruction. KANSAS CITY

r
I

I
I
I
I

McS w e e n y  t r a d e  s c h o o l
Dept. 11-50, Detroit, Mich., or Kansas City, Mo.

Without cost or obligation send me your big F R E E  Book, 
f am  in te re ste d
in  the  c o u rs e  o n ________________________________
N a m e _________________________________________________________

Street __________________________________________________________

Town._________________________________ State __________________________  Ago_______

Copying Device
[Continued, from  page 114] 

tape and focus the camera on it. Adjust the angle 
of the light supports so that the copy is evenly 
illuminated and is not reflected back into the 
camera lens. Mark lines on the bottom batten 
along the sides of the light supports so that this 
position may be quickly arranged on future 
occasions without having to experiment.

The exposure on Panatomic film in such a 
device ranges from % to % second at f. 11, de­
pending upon the tone of the print to be copied. 
Once the proper exposure is found, note it on the 
back of the print and use it in judging the ex ­
posure on future copies to be made.

When using various lenses for copying it is 
handy to know how to get equivalent results with 
different lenses and, in copying, the stop numbers 
on the lenses are sometimes a poor guide. A  
better way is to use the following procedure: 
Set the stop on the lens to correspond with the 
focal length of the lens. That is, set a lens marked 
f. 6.3 to f. 6.3 even if  it is a lens that has an f. 4.5 
opening. I f  you have a 10 inch lens, set it to f. 10, 
even if it opens to f. 8, and so on.

N ow  focus the camera and get the image on the 
ground glass the size and sharpness desired and 
measure with a ruler the distance from the lens 
to the ground glass. The reading in inches w ill 
be the actual f. value. In other words, :lf the 
distance from the lens to the ground' glass is 11 
inches, then the camera is operating at f. 11 and 
the exposure w ill be exactly the same as for any 
other lens which has been so adjusted and which 
measures 11 inches from lens to glass when 
focused. This permits the use of different lenses 
without sacrificing accuracy in results.

Lamp Tilts To Any Angle
[Continued from  page 107] 

covers the joint. The cover is likewise stained 
and shellacked.

The base is made of plaster of paris. Make a 
cardboard mold 4 inch square, and pour in the 
plaster one inch thick. In  the center insert a 
screw 114 inches long, %  inch diameter, and 20 
threads to the inch. A fter the plaster has set give 
the base a coat of silver paint. Every amateur 
has a tilt-top attached to his camera tripod. I f  
not, one may be obtained for a dollar. Screw the 
tilt-top onto the base, and force the threaded stud 
on the head o f the ball joint in the hole in the 
pine block.

A  bulb is inserted in the socket, and the lamp 
is ready for use. It  can be tilted to any angle and 
w ill prove a valuable asset to any darkroom.

B y using an optical instrument— the spectro­
scope— to investigate the chemical composition of 
iron, two chemists in an iron foundry can do the 
work that kept six chemists busy when, chemical 
analysis of the iron was made.

1 4 6 Accept No Substitutes! Ahcays Insist on the Advertised Brand!



Classified Advertisem ents
Rate for classified ads, I Be per word (include name, address and all numbers), per insertion. Minimum 10 words. Cash must 
accompany order and be received in this office January 1st for the March issue (on sate January 26th). Address Classified 

Mgr., Modern Mechanix Hobbies & Inventions, 1501 Broadway, New York City.

___________ A. C. GENERATOR___________
P R A C T IC A L  changes for automobile 
generators. See our advertisement at 
bottom of page 131. Autopower.
_______ ADVERTISING AGENCIES_______
A D V E R T IS E :  Get mail-order business, 
agents. Free assistance. 4 Free Ad- 
Guide of newspaper, magazine, circula­
tions, rates, mailing-lists. Chicago Ad­
vertising Agency, 22 West Jackson,
Chicago._____________________________________
A D V E R T IS E : 24 words in 250 news­
papers $10. L ists Free. Advertising 
Service Bureau, 4515-B Cottage Grove,
Chicago._________________________ ___________
33 W O R D S, 25 Magazines, Three 
Months, $2.00. Goodall Agency, 742 
Market, San Francisco.__________________

“ T E E - U P ”  Popular Parlor Golf Game. I 
Dollar. Agents wanted. Pippel, Pub- ! 
lisher, Grandhaven, Michigan.__________  j

AMERICAN POLICE JIU JITSU

13 K N O C K O U T  Blows without rise of 
fists, by internationally famous Jiu  
Jitsu  instructor. Send 15 cents. S. J .  
Jorgenson, 291 Maritime Building, 
Seattle, Washington.______________________

A U T O M O B IL E S

60 S E C O N D S  to Attach Present T ire  
Chains. No jack, same advantages, 
inclines or snow no obstacle. Last 
lifetime. Tested 10 years. Postpaid 
$1.50 or pay Postman $1.25 plus 
postage. Belco, 136 Balch Street, 
Beverly, Mass.

A E R O -S L E D S  for ice or snow trans­
portation, open and closed models, 
supplies. Send dime for details. 
Adastik Bros., Grand Rapids, Mich.
______________ BLUEPRINTS
M E T A L  T U B E  Midget Radio, the last 
word in compact radio receivers. You 
can construct this set even though your 
knowledge of radio is limited by follow­
ing the large pictorial blueprints avail­
able, from Modern Mechanix Publ. Co., 
Greenwich, Conn., at 50c postpaid.
_________________ BOATS_________________
L A T E S T  Boat Sensation: New 20 lb.
Mead Sportsmans K i-Yak assembled at 
home easily, quickly from complete 
factory-cut kit. $6 . 0 0  paddle now given 
with yours— if  you hurry! Rush dime 
for catalog with pictures, description 
i. e. Mead Gliders, Dept. MC-28, Chi­
cago, 1 1 1 .
B O A T S : New and used for sale. Take 
your pick. Send 25 cents Coin for 
complete list. Seashore Advertising 
Agency, Box 8 , Beachwood, New Jersey.

C E N T E R B O A R D S — we supply them 
in brass, aluminum and iron. Estimates 
given, write us. Mar-Craft, Box 62, 
Maplewood, N . J .
B O A T  Bottom Paint. Finest quality. 
Red $2.25, Bronze $4.50 per gallon 
COD. Small, 301 East 207th St., New 
York, N. Y .

IC E B O A T  parts $24.75. Skate sails 
$7 up. Try-Sail Company, Patterson, 
New York.
_________ BOOKS & PERIODICALS_________

S P O R T S M E N ’ S M A N U A L— The out­
doors man s guide containing scores of 
practical articles by America’s leading 
outdoor writers, covering every phase 
of fishing, hunting, camping, and trap­
ping. Th is book, edited by Robert Page 
Lincoln, will make that next vacation 
a dozen times more enjoyable.  ̂Price 
50c at your newsstand, or order directly 
from Modern Mechanix Publishing Co., 
Fawcett Bldg., Greenwich, Conn,
N E W E S T  radio, electrical experiment 
books, 20c up. Amazing values. Cata­
log free. Electronic Publishing Co., 
Box 323-Z, Lincoln, Nebr.

BUSINESS OPPORTUNITIES

' .P L A S T E X  Industry needs manufac­
turers on small scale and for big pro­
duction of A rt 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 
193S wholesale season now starting. 
Interesting booklet mailed free. Plastex 
Industries, Dept. R , 1085 Washington 
Ave., New York.
L O C A L  business—mail order business 
— pep for your present business. 
Authentic and inspiring folio “ Business 
Development”  reveals secrets of what 
you can do to put over your  ̂ cherished 
dreams. Fu ll time or spare time. Gets 
the money, realizes ambitions, present 
and future. $1.00 prepaid. Satisfac­
tion guaranteed. Westgale, Plainview, 
Nebraska.

Modern Mechanix

F R E E  N EW  advertisers rate guide. 
Brown Advertising Agency, 140 South 
Dearborn. Ciiicago.________________________
___________ AGENTS WANTED___________
H O W  Would You L ike  To Own a 
Coffee Agency netting you up to $45 in 
a week? I ’ll send everything you need 
on 30-day No-Money-Risk T ria l. New 
Ford car given you as bonus. Details 
free. Albert M ills, 8826 Monmouth,
Cincinnati, Ohio.___________________________
A G E N T S : Smash go pricesl Santos
Coffee 12c lb. 4-oz. Vanilla 8 2̂ 0 . Razor 
Blades 10 for 8j4c. 100 Sticks Chew­
ing Gum 12c. 150 other bargains.
Premiums. Experience Unnecessary. 
Carnation Co., M N, St. Louis, Mo.
I F  Y O U  agree to demonstrate I ’ll send 
you Free a big stock of actual samples 
food products, home necessities, etc., 
and show you how to earn up to $3.00 
in an hour. B la ir, Dept. 6S3-R, Lyuch-
burg, Virginia._________ __ _________________
P R O F IT  with new products. Make, 
sell, repeat. Analysis. Research. Guar­
anteed formulas. Biggest catalog free. 
Special prices, leads. Gibson Labora­
tory, Chemists, CE-H 42 Sunnyside, 
Chicago.
G O LD  Reflecting Window Sign Let­
ters. Penny Each. Large Sizes. 
Easily  Applied. New Styles. Absolutely 
Beautiful. Free Samples. Atlas Sign 
Works, 7941G Halsted, Chicago, 111, 
L A R G E  Profits in your own business. 
Sell new and used clothing, bankrupt 
stock. Experience unnecessary. Every­
thing furnished. Details free. Publix, 
558-GM Roosevelt, Chicago.
S T R A N G E  Chemical Sponge cleans 
wallpaper like magic. Banishes house­
cleaning drudgery. Women amazed. 
Hustlers cleaning up. Details Free.
Kristee 129, Akron, Ohio._______________
1000 B A R G A IN S , Drygoods, Notions, 
Drug Sundries, Specialties. Novelties. 
Agents undersell stores. Free catalog. 
Jobbers, Dept. 2698A, 930 W . Roose-
velt, Chicago._______________________________
B IG  Money Applying In itia ls on Auto­
mobiles; $1.45 profit on each sale. Write 
for particulars and free samples. Ameri­
can Monogram Co., Dept. 11, Dunellen,
New Jersey.___________ __________
B U S IN E S S  Proposition Resilvering 
M irrors, Autoparts, Reflectors, Making 
Chipped Glass Signs. W rite Sprinkle, 
Plater., 850, Marion, Indiana.
S IG N  Letters for Store and Office W in­
dows; 500% profit. Free Samples. 
Metallic Co., 448 N . Clark, Chicago.

EC O N O M Y ! Performance! Mileage! 
Semi-diesel conversions for gasoline 
motors, $5.00 up. Manufacturer’s 
written guarantee. Learn basic facts 
from free literature. Houston & Logan 
Conversions, 1719 Addison, Berkeley, 
California.
S E M I- D IE S E L  fuel oil conversion 
units for auto, truck, other gas motors 
save 75% fuel cost. Units low as $5 
guaranteed on Free T r ia l Offer. Agents 
Wanted. Free details. Dies-L-Gas, 
3009 Foothill B lvd ., Oakland, Cali­
fornia.

M ID G E T  Racing Car. 100 m.p.b. 
Build with our plans, parts. Details 
for stamp. Shipps, Box 543-B, Zanes­
ville , Ohio.
A U T O  Owners— Safety Reverse Light 
$1 . 1 2 . Automatic. Give make, year. 
Century Co., Box 127, Racine, W is.
_______________ AVIATION_______________

G E T  IN T O  A V IA T IO N . A ir  trans­
port pilots get up to $7,000 per year; 
mechanics, $2,500. Learn at this Gov­
ernment approved school. W rite for 
complete information. State age. L in ­
coln Flying School, 4002 A ircra ft Bldg., 
Lincoln, Nebr.
H E A T H  Motor Manual, complete 
c o n v e r s i o n ,  installation, overhaul, 
trouble shooting data, invaluable to 
Henderson motorcycle and H ea th  
owners, $1.00 or C. O. D. Heath 
Aviation, Benton Harbor, Mich.
F R E E  A E R O P L A N E S  with motor 

| purchase at $149.95. Easy terms— 
S12.50 down. Aeroplane— sled pro­
pellers $2.98 up. Sensational values. 
Illustrated information 25c. Universal 
A ircraft, Fort Worth, Texas.
A V IA T IO N  Apprentices. Good Pay— 
Big Future. W rite, immediately, en­
closing stamp. Mechanix Universal 

! Aviation Service, Strathmoor Station, 
' Deut. C, Detroit, Michigan.

F L IG H T  Photo’s modern planes 8x10 
glossy— for framing— 35c each. Get 
yours free, details and list a dime. 
Air-Foto, 600 Michigan Theatre Bldg., 
Detroit, Michigan.
IN E X P E R IE N C E D  workers, apply for 
aviation jobs now. Fu ll salary while 
learning. Details for stamp. Airploy- 
ment, Box 553, West Los Angeles, Cali­
fornia.
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FASCINATING business. Repair, 
adjust typewriters, adding machines. 
Learn easily at home from factory 
expert^ Earn up to $15.00 daily. Com­
plete instructions covering all makes 
$3.00 postpaid or sent C.O.D. Adding 
Machine Equipment Service, 3601
Michigan, Dept. 2042, Chicago._______
WE START you in business, furnish­
ing Outfits and Instructions, operating 
“ Specialty Candy Factory”  home. Men 
and women, earn-$25.00 up to $60.00 
weekly, all or spare time. _ (Our 29th 
year.) Booklet Free. W. Hillyer Rags­
dale, Inc., Drawer 110, East Orange,
N. J._________________________________
MAN in Each Town to Plate Auto 
Parts, Reflectors, Bicycles, ̂ Fixtures, 
Mirrors, by late method. Simple plan 
of manufacturing at home starts You 
in Good Paying Business. Free par­
ticulars and proofs. Gunmetal Co.,
Ave. A, Decatur, Illinois.____________
MAKE Artificial marble, glazed tiles, 
uncanny. Tabletops, plaques, floors, 
hones, novelties. Hard, fireproof, in­
expensive, cement secrets. Brilliant 
tile and liquid rubber samples 3c. John 
H. Payn, 945 Grande Vista Avenue,
Los Angeles, Calif._____________ _____
LIK E  To Write? Earn extra cash! 
Clipping and preparing newspaper 
articles for publishers. Simple, fasci­
nating, profitable. Stamp brings details. 
Division 76, National Press, 3923 West
Sixth. Los Angeles, California._______
COLOR Concrete Surface with chemi­
cal solutions. Beautiful pottery with­
out moulds. Garden wishing wells. 
Glazing concrete. Sample 10c. Holly­
wood CementCraft. 8528 Wonderland,
Hollywood. California.________________
PROFIT with new products. Make, 
sell, repeat. Analysis. Research. Guar­
anteed formulas. Biggest catalog free. 
Special prices, leads. Gibson Labora­
tory, Chemists, CE-1142 Sunnyside,
Chicago.______________________________
MRS. M. earned $267, three weeks, 
raising mushrooms in cellar! Excep­
tional, but your eellar, shed perhaps 
suitable. We buy crops. Book free. 
United, 384S Lincoln Ave., Dept. 86, 
Chicago.______________________________
AFTERNOONS free for outdoors, 
movies. $340 month, home. Unique 
plan. No canvassing. Prepare for sttr- 
prise. Folio-S, Station D, Los Angeles. 
IF  YOU have some spare room where 
you can do light work, see our offer on 
page 26, Metal Cast Products Co., 
1696 Boston Road, New York City. 
SUCCEED With Your Products. Mah-e- 
Sdl Them. Formulas. Processes. 
Accurate analyses. Catalog free. A. 
Thaxly Co., Washington, D. C._______
FREE LITERATURE describes hun­
dreds plans for making money lccally 
or by mail. Gilbert Supply, 1107-M
Broadway, N e\v Yo rk,________________
YOU’LL  Like Resilvering Mirrors, 
Autoparts, Reflectors, Making Chipped 
Glass Signs. Write Sprinkle, Plater.,
845. Marion, Indiana.______________ '__
PROFITS and pleasure making shell 
jewelry, novelties—Newest field 1 Stamp 
appreciated. Challenge B-ll, St.
Petersburg, Fla.___________
GET Cash Quickly, Steadily! Home 
business. Free booklet tells how. 
Century, 1261-M Broadway. New York. 
OPERATE a Collection-Credit Agency. 
Quickly learned. Big income assured. 
Write Cole Associates. Syracuse, N. Y. 
AGENTS—To mail our literature. 
Good profits. Home business. M. 
Maywood, 149 Fifth Ave., New York. 
SELL by Mail! Books, Novelties 1 Bar- 
gains! Big profits! Particulars Free! 
H. Elfco, 438 North Wells, Chicago.

148

Handy Shop Device

The handy shop tool shown above is 
of great aid when cutting pipe or 
heavy cable, the material being placed 
on the special forked base and held 
tight by an adjustable clamp as shown.

EARN cash income, copying and dupli­
cating simple cartoons for advertisers,
3-N Service, Argyle, Wisconsin.______
WHERE To Buy At Lowest Wholesale 
Prices. Information free, Yorena,
Box 312-A, Bayonne, N. J.___________
HOW and where to obtain capital 
fully explained, free particulars. Star
Service, Wapakoneta, Ohio,___________
HOME Industries, 44 pages, year 10c. 
Melotz, Publisher, Benson, Nebr.

CAMERAS & PHOTO SUPPLIES

CAMERAS and supplies. Free illus­
trated catalog listing everything photo­
graphic—still and movie cameras, films, 
lenses—at tremendous savings. Hun­
dreds of bargains, new and used. All 
guaranteed. We take your old camera 
or equipment in trade. Write now for 
your free copy of our newest money­
saving bargain book—just out! Limited 
edition. Hurry! Central Camera Co., 
(Photographic H eadquarters Since 
1899), 230 South Wabash, Dept. 2-J,
Chicago.______________________________
MAKE 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
quirements free. American School of 
Photography, 3601 Michigan Ave., Dept.
2049, Chicago.________________________________

INCOME 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.
MAKE MONEY Selling Snapshots— 
Dime brings hundred-page book com­
plete instructions, buyers, real inform­
ation. “ Photomarkets” , 402-M Evans 
Building, Washington, D. C.
__________________ CHARTERS__________________

DELAW ARE Charters: Complete in­
corporating and organizing service $35. 
Submitted forms. Cbas. G. Guyer, Inc., 
Wilmington, Delaware.

_________________ CHEMISTRY_________________

CHEMICALS and Apparatus. Lead­
ing school supply house offers Chemicals 
and Apparatus of professional quality 
at lowest school prices. Send 3c 
postage for Free illustrated catalogue 
and latest chemical price-list. New 
York Scientific Supplv Co., Dent. S— 
111 E. 22nd St., New York City.

BLACK Light Experim enta l Kitf 
(Argon U. V. Lamp, 5 fluorescent 
specimens) $1.00. Radium Spinthari­
scope— $2.00. Slide Rules, Standard 
Type, 5 scale, 8 inches—30c. All prices 
prepaid. Catalog 10c—free with order. 
Laboratory Specialties Co., 130 S-
Wahash St.. Wabash, Indiana.________
FREE PLANS for inexpensive natural 
gas generator. New Style Bunsen. 
Burner for natural gas, developes up 
to 2000° F., stays lit! $1.00 postpaid. 
Angelus Mfg. Co., Box 885, San 
Angelo, Texas.

COAL SAVER

A POSITIVE Coal Saver. Instruc­
tions 25c coin. H. Pedersen, 1655 No. 
Mozart St., Chicago, lit.

CORRESPONDENCE COURSES

500,000 USED 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 Man- 
hattan Bldg., Chicago.

DETECTIVES

DETECTIVES. Make Secret Investi­
gations. Experience unnecessary. De­
tective Particulars free. Write, George 
Wagner, 2640-V Broadway, N. Y.
_________________ DRAFTSMEN_________________

DRAFTSMEN, Students, showcard 
writers save time with patented Uni­
versal Drawing Instrument. Does 
wonders. Descriptive circulars free. 
Box 451. Leominster, Mass.

EDUCATIONAL &. INSTRUCTION

GET YOURSELF A 1938 GOVERN­
MENT JOB. Start $105 - $175 month. 
Dependable. Men —  women. Prepare 
immediately. Common education. Ex­
perience usually unnecessary. Full 
particulars —  list positions, F R E E . 
Write today. Franklin Institute, Dept. 
M59, Rochester. N. V._______________
MEN Wanted—Learn Tool & Die 
Making. Automatic Screw Mach- 
Machinist Trade. Big Demand. Actual 
Experience. Expert Supervision. Write 
for Free Book “ M” . Allied Screw- 
Machine Co., Inc., School Div., 603-9 
Lake St., Chicago.____________________
WANTED Immediately, Men-Women, 
age 18-50, qualify for Government Posi­
tions. Commence $ 105-$ 175 mouth. 
Common education sufficient. Valuable 
information free. Write, Instruction
Service, 234, St. Louis. Mo.___________
YOUR PROBLEMS — E lec tr ic a l, 
Paint, Mechanical, Chemical, Automo­
tive, Models, your invention, Boats, etc. 
Enclose $1.00 with question. Freeman. 
314 Hawthorne Avenue, Yonkers. N. Y.

ELECTRICAL EXPERIM ENTS

ELECTRICAL Kit, $1.69! Make arc 
light mile range. Arc furnace. Melt 
glass, metal. Weld iron, brass. Sun­
tan rays. Dozens others. Complete 
with goggles, full instructions. Works 
from house light current. Electrical 
Salvage Co., Box 524-0. Lincoln. Nebr.
__________ ELECTRICAL SUPPLIES_________

HUNDREDS of new, unusual, hard- 
to-get electrical items, replacement parts 
and supplies. Send for free wholesale 
Catalog. Autopower, 412 South Hoy lie 
Ave., Chicago.
__________EMPLOYMENT SERVICE_________

EMPLOYM ENT Guidance. ^Booklet- 
Successful Job Hunting. 25c coin. 
Employment Counsellors, Box 1283B, 
Milwaukee, Wisconsin.

Accept No Substitutes! Always Insist on the Advertised Brandt



ENGINES, MOTORS, ETC.______
W IND ING  Data, 225 motors, single 
and three phase. Price §1.00. Motor 
Data Service, Box 7631, Kansas City, 
Mo.

____________________ FARMS____________________

40 ACRES, Near White River, un­
improved; poultry land. $175, $5 down, 
$5 monthly. Free list and literature. 
Hubbard, 224 Grossman Bldg., Kansas 
City, Kansas.

FOR INVENTORS

PATENTS— Before too heavy an out­
lay of time or money is made on an 
invention, a search of the Patent Office 
records should be made to determine as 
nearly as possible whether or not the 
same idea has been patented before. 
The cost of this search is small, while 
the value of the facts it uncovers is 
often considerable. We offer inventors 
and manufactors a thorough, prompt, 
confidential search service—plus ex­
perienced counsel and assistance in 
every phase of Patent and Trade-Mark 
practice. Write for our new free book 
containing valuable information relating 
to patent procedure. Clarence A. 
O ’Brien and Hyman Berman, Regis­
tered Patent Attorneys, 28-R Adams 
Bldg., Washington, D. C.

PATENT Your Idea. Write imme­
diately 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 
principles. With books we also send 
“ Evidence of Invention”  form, Prompt 
service, reasonable fees, thirty-nine 
years’ experience. Avoid risk of delay. 
Address: Victor J. Evans & Co.,
Registered Patent Attorneys. 42-B Vic- 
tor Building. Washington, D. C.______
WE SUCCESSFULLY SELL inven­
tions, patented and unpatented. Write 
for proof, and tell us what you have for 
sale. Chartered Institute of American 
Inventors. Dent. 5-B. Washington. D. C.
INVENTORS: Send for my free 72-
page hook. _ Conscientious, prompt per­
sonal service on all patent matters. 
Registered Patent Attorney. L. F. 
Randolph. Dept. 341. Washington. D. C.

WE LOCATE Buyers meritorious 
patented, uupaiented inventions. I f  will 
sell write immediately to Invention 
Reporter, B-11236 South Fairfield, 
Chicago. Copyrighted booklet on request.
_________FORMULAS, PLANS.  ETC,________

ANALYSIS. Research. Newest guar­
anteed formulas. Biggest catalog free. 
Special prices, leads. Gibson Labora­
tory, Chemists, CE-1142 Sunnyside, 
Chicago.______________________________
SUCCEED With Your Products. Make- 
Sell Them. Formulas. P recesses. 
Accurate analyses. Catalog free. A. 
Tliaxly Co., Washington. D. C.________
N E W ! Cheap, Safe, Non - in tm m rr. a hie 
Dry Cleaning Fluid. Formula, 15c 
(Coin). Chemical Service, 3047 South 
49th Avenue. Cicero, III,_____________
FORMULAS—All kinds. Guaranteed, 
Catalog Free. Kemico, 67, Par bridge, 
Illinois.

HYPNOTISM

HYPNOTISM. Complete 20 Method 
Course 25c. Lcnk Institute Hypnotism, 
M.M-2984 North Ridgeway, Chicago.
HYPNOTISM. Many methods ex­
plained. Complete course §1. DeSala, 
Buechcl, Ky.

Paint Can D evice  
Suspends Brushes

Available in sizes to fit any paint can, 
new brush holders are designed to snap 
on the cans and hold the brush sus­
pended over the can proper, eliminat­
ing the dripping of paint and keeping 
the brushes free from dirt and lint.

_________________INVENTIONS_________________

INVENTORS: Write today for f-ree
book clearly explaining how to obtain 
patent protection by paying only Gov­
ernment filing fee. American Patents 
Corporation, Dept. 5-E, Washington, 
D. C.
___________ INVENTIONS WANTED__________

SMALL inventions wanted by manu­
facturers. I'll help you sell your in­
vention. Write for free circular. S. 
Hull, 7829-L Euclid Avenue, Cleveland,
Ohio._________________________________
INVENTIONS Commercialized. Pat­
ented or unpatented. Write Adam 
Fisher Co., 582 Enright, St. Louis, Mo.

learn A uctioneering

TALK  yourself into big money. No 
other profession offers so much for so 
little. It requires little or no capital. 
Write The Old Auction House, Box 
1526, Los Angeles, Calif.

MAGIC TRICKS & NOVELTIES

FREE! Magic Catalog 500 Tricks. 
Amaze, Mystify friends. Write today! 
Lyle Douglas, Station A-3, Dallas, 
Texas.________________________________
SNAPPY Photos, Books, Novelties, 
Catalogue 10c. E. G. Specialties, Dept. 
MM. 23 Glenn Ave., Carnegie, Pa,
W E SUPPLY every noted magician. 
Large Professional catalog 25c. Holden, 
222 West 42nd St., New York.

MALE HELP WANTED

LOCAL AGENTS Wanted to Wear 
and demonstrate Free Suits to friends. 
No canvassing. Up to $12 in a day 
easy. Experience unnecessary. Val­
uable demonstrating equipment, actual 
samples Free. H. J. Graves, Pres., 
1300 Harrison, Dept. B-819, Chicago.
INTRODUCE new advertising idea to 
retailers. Show them how to Give 
Away Free Chewing Gum and increase 
prefits! Send for big-commission plan 
Free Sample Outfit. National Adgum, 
De’>t. L-25, Cincinnati, Q.
___________ MALE— INSTRUCTION___________

DETECTIVES. Work home or travel. 
Experience unnecessary. Write, Ameri­
can Detective Institute, 2640-T Broad­
way, N. Y.

__________ MIDGET AUTOMOBILES_________

BUILD a Midget Miller Racer. Com­
plete plans for constructing this authen­
tic midget automobile appear in the new 
1938 edition of How-To-Buikl-It along 
with many other interesting home and 
workshop plans. Send 50c for this 148- 
page book to Modern Mechanix Publ. 
Co., Greenwich, Conn.
MIDGETS! Motors! Parts! Used, 
new; sport', racing. Over 20 midgets, 
60 motors, $5.00 up. Latest lists, 20c. 
Shipps Midgets, Box 543-B, Zanesville, 
Ohio.
______________ MISCELLANEOUS______________

FOLLOW Thrilling News Of Daring 
Auto Racing Drivers In National Pic­
torial Newspaper. 52 Issues $2.00. 
R. C. Kenney, 2895 Grand Concourse,
Bronx, N. Y.________________________
PHONOGRAPH records slightly used, 
package 10 for $1.00, 25 for $2.00, no 
two alike. Plaza Music Co., Charlotte,
N, C._________________________________
BURIED TREASURE, Minerals, free 
booklet, photographs. Fisher, Palmer
Bldg., Hollywood._____________________
WHERE To Buy or Sell Any Article. 
Send 10c. Warfield, 482 Winneconna,
Chicago.______________________________
______________MODEL ENGINES_____________

LOCOMOTIVE Electric. Steam. Gas 
engines. Castings Supplies. 25c. Latest 
Catalogue, usual refund. E’mco, J-2417 
N, Ashland, Chicago.

M OP EL~  RAILROADING

BUILD a Model Railroad in 00 gauge 
( inch between rails). A  complete 
catalogue of parts, construction kits, 
and completed units, One Dime. Nason 
Railways, P. O. Box 9, Mt. Vernon, 
N. Y „ Dept. 2X._____________________
MODEL R a i l r o a d  Supplies “ O” 
Gauge 04” scale— 114” between rails) 
Freight Car Body Kits $1.00, Illus­
trated Catalog 10c. Westbrook Co., 
Hasbronck Heights, New Jersey.

MODELS & MODEL SUPPLIES 

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-
cinnati, Ohio._________________________
ENGINE Catalog 20c. Particulars free. 
Evraymesco, 2S N. Clinton, Chicago.

MOTION PICTURE EQUIPMENT & 
ACCESSORIES

GUARANTEED Mogull’s 100', fresh, 
16mm film for Camera, $2.39 including 
processing. Tripod or screen carrying 
case 98c. 100% Safety cement 25c.
Humidifier 25c, RCA Victor Sound- 
film 16mm, complete outfit $149.50, 
Keystone motor driven 400’ capacity 
projector $11.89. Am pro 400 watt 
projector $61.50. Eastman 8 or 16mm 
projectors $18.00. Eastman 16mm 
movie camera $14.75. Projector floor 
stand $7.49. 1600 ft. reel $1.45. Save 
by buying direct from Mogull’s, New 
York. 35mm Silver Jubilee Bargains! 
Silent, shorts, features, complete with 
title, ending, $1.00 per 1000’ . DeVry 
Portable Silent < Projector, 500 watt, 
motor-driven (suitcase) $29.50. DeVry 
1000' capacity, 1000 watt sound-on-film 
projector, Amplifier, speaker,̂  tubes, 
complete ready for show, $198.50, fully 
guaranteed, 16mm silent, sound shorts, 
features for sale. 8-16mm library. 
Leica F3.5 Camera $45.00, Zeiss High. 
Power Binoculars, $29.00. House cf 
Satisfaction, Mogull’s, 1944-M, Boston 
Road, New York.
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Binocular Microscope 
A ids Jewelers

A  new binocular microscope fitted with 
a mechanical stage bearing a new type 
of chuck block rpon which mounted 
stones may be fitted and oriented in 
any direction for examination by trans­
mitted light is S2id to be of great aid 
to jewelers. (B a n sc h  &  L o m b  p h o to . )

MOTION PICTURE & SOUND 
EQUIPMENT

L E A R N  Motion Picture Theatre Busi­
ness. Home-Study Training : • Manage­
ment, Advertising, Projection. Free 
Catalog. Theatre Institute, 345 Wash­
ington S t., E lm ira , N . Y .
16MM M O V IE  titles to order. 2c per 
word. Minimum order 25c. WcLfiim. 
G85SS Stoney Island, Chicago.
________________MOTORCYCLES_______________

R E C O N D IT IO N E D  Motorcycles. New 
— used parts for ail makes. Authorized 
Ilarlev-Davidson Dealer. Whitman 
Motorcycle ft Supply Co., 405-9 South­
west B lvd ., Kansas City, Mo.
S E N D  15c for illustrated used Motor­
cycle catalog. Bargains. Largest stock 
genuine Indian parts and motorcycles. 
Indian Motorcycle Sales, Kansas City, 
Mo.

OFFICE EQUIPMENT

T Y P E W R IT E R S , multigraph'. address­
ing machines, adders, dictaphones, dup­
licators, sealers, folders. Save half, 
write Pru itt, 5S3 Pru itt Bldg.. Chicago.

OLD BOOKS WANTED

W E  P A Y  Up to $5,000 Each for Old 
Books—Also high cash prices for old 
magazines, letters, newspapers. A 
single school book, story book, old Bible, 
travel book, almanac, etc., that looks 
worthless ma}* bring you $50, $100, or 
$500 in cash. Thousands wanted! Send 
10c now for latest price list. American 
Book Mart, 240 S. Dearborn, Dept. 
750, Chicago.

OLD GOLD WANTED

H IG H E S T  Prices for Old Gold, Teeth, 
Watches, Jewelry. 100^ fu ll cash value 
mailed day shipment received. Satis­
faction guaranteed or articles cheerfully 
returned. Information free, or ship 
today. Chicago Gold Smelting Company, 
300-C Champlain Bldg., Chicago.
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____________PATENT  ATTORNEYS___________

PATENTS— Before too> heavy an out­
lay of time or money is made on an 
invention, a search of the Patent Office 
records should be made to determine as 
nearly as possible whether or not the 
same idea has been patented before. 
The cost of this search is small, while 
the value of the facts it ̂  uncovers is 
often considerable. We offer inventors 
and manufactors a thorough, prompt, 
confidential search service—plus ex­
perienced counsel and assistance in 
every phase of Patent and Trade-Mark 
practice. Write for our new free book 
containing valuable information relating 
to patent procedure. Clarence A. 
O'Brien and Hyman Berman, Regis­
tered Patent Attorneys, 28-R Adams
Bldg.. Washington, D. C.____________
PATENT Your Idea. Write imme­
diately for two free hooks, “ Patent 
Protection”  and _ “ When and How to 
Sell an Invention.”  Fully explain 
many interesting points to inventors 
and illustrate important mechanical 
principles. With books we also send 
“ Evidence of Invention”  form. Prompt 
service, reasonable fees, thirty-nine 
years’ experience. Avoid risk of delay. 
Address: Victor J. Evans &: Co.,
Registered Patent Attorneys, 41-B Vic-
tor Building, W ashington, D. C.______
“ INVENTOR ’S Guidebook”  containing 
96 mechanical movements and advice 
about patenting, selling inventions, al o 
“ Record of Invention” , Free. Frank A. 
Ledermann, Patent Attorney-Engineer, 
154 Nassau Street, N ew  York .

___________________ PATENTS___________________
INVENTORS — Time counts— Don’t 
risk delay in patenting your invention. 
Write for new 48-Page Free booklet, 
“ Patent Guide for the Inventor.” No 
charge for preliminary information. 
Clarence A. O'Brien and Hyman Ber­
man, Registered Patent Attorneys, 28-S 
Adams Building, Washington, D. C. 
PATENTS. Booklet iree. Highest 
references. Best results. Reasonable 
fees. Watson E. Coleman. Victor Build-
ing, Washington. D. C.____________
INVENTIONS Commercialized. Pat­
ented or unpatented. Write Adam 
Fisher Co., 582 Enright, St. Louis, Mo. 
GET Your Own Patents. Legal blanks, 
complete instructions §1. Cudding Sons,
Campbell, California.__________________
____________PHOTO DEVELOPING____________

DEVELOP and print your own pic­
tures. Save lime, money with our 
complete outfit, $1.95 plus postage, or 
sent C.O.D. Includes electric ruby 
lamp, printing frame, photo paper, 
chemicals and equipment. One of hun­
dreds of amazing bargains in our free, 
newest, money-saving bargain book. 
Send for it today! Central Camera Co., 
230 So. Wabash, Dept. 22-J, Chicago. 
FINER Finishing. Rolls developed and 
printed, with One Colored enlargement, 
or two professional enlargements. All 
for 25c (coin). Genuine, Nationally 
Known, Moentone Superior Quality. 
Moen Photo Service, La Crosse. Wis. 
AT  LAST! All. your prints in natural 
color. Amazingly beautiful. _ Roll de­
veloped, 8 natural color ̂  prints, 25c. 
Reprints, 3c. Fast service. Natural 
Color Photo, C-39, Janesville, Wis. 
ROLLS DEVELOPED—Two Beauti­
ful Double Weight Professional En­
largements, 8 Never Fade Prints, 25c. 
Century Photo Service, LaCrosse, Wis. 
R O L L S  DEVELOPED—25c coin. 
Two 5x7 Double Weight Professional 
Enlargements, 8 gloss prints. Club
Photo Service. LaCrosse. Wis.________
LARJARGRAPH Reprints: Five (5x7 
Enlargements) 25c. Cardinal Photo, 
Summit, N. J.

Aluminum Piping Cuts 
Installation Costs

A specially designed aluminum pipe 
which will resist severe twisting, bend­
ing and other strains saves consider­
able time and expense in making gas 

stove installations.

___________________ POULTRY__________________

M A K E  Money with poultry. Read 
America's biggest poultry magazine. 
Learn how leading poultry raisers suc­
ceed. Only poultry magazine operating 
its own experimental farm. Three years 
$1.00, 9 mouths tria l 25c. Poultry 
Tribune, Dept. C-92, Mount Morris, 111.

RADIO

PLANS 18 Distance Crystal Sets-— 
SW record 4,250 miles, with “ Radio- 
builder” — year —  25c. Laboratories, 
151-K Liberty, San Francisco.
__________ RADIO &■ TELEGRAPHY__________

RADIO BUILDERS’ M ANU AL—A  
book of radio set building plans and 
kinks for the home expevur. enter. 
Everything from a crystal =e: to a 
powerful 6-tube auto radio is included. 
Price 50 cents—order cliryctly from 
Modern Meehan ix Publishing Co., 
Fawcett Bldg., Greenwich. Conn._____
R A D I O  Engineering, broadcasting, 
aviation and police radio. Servicing, 
Marine and Morse Telegraphy taught 
thoroughly. AH expenses lew. Catalog 
free. Dodge’s Institute, King St., Val- 
paraiso, Ind.
_______________RAZOR BLADES ____________

100 D O U B L E -E D G E  Razor Blades $1 
Postpaid. Myco-Pax, 1318 E . Pass-
yunk, Philadelphia.___________________
___________ SALESMEN WANTED____________

GOLD Reflecting Window Sign Let­
ters. Penny Each. Large Sizes. 
Easily Applied. New Styles. Absolutely 
Beautiful. Free Samples. Atlas Sign 
Works, 7941G Halsted, Chicago, 111.
W ANTED County Distributors. Ex­
cellent opportunity for earnings. Na­
tionally advertised product. Large 
company. Dept. 253, Fyr-Fyter Com- 
pany, Dayton, Ohio.__________________
SELL celluloid and cardboard pricing 
tickets, Steel Shelf Moulding, Change­
able Signs, Menu Covers. Every Store 
prospect. T. Pricing Press, 124 White 
Street, New York.

Accept No Substitutes! Always Insist on the Advertised Brand!



Gloves Clean Hands

Crepe rubber gloves, producing a 
vacuum effect when used with soap in
washing the hands, ace said to massage 
grease and oil out of the skin, leaving 
the hands soft and clean. The gloves 
are especially designed for use by 

mechanics and shopmen.

SPECTROSCOPES

S P E C T R O S C O P E  with book of 120 
experiments, $2,50. Cudding Sons, 
Campbell, California.
__________TAXI  DERMIC SUPPLIES_________

F R E E  new 32-page catalog. Eyes, tools, 
etc. Taxide-rmic Manufacturers Co., 
Memphis, Tenn.

TELESCOPES, MICROSCOPES, ETC.
A S T R O N O M IC A L  Telescopes, Parts 
and K its . Make one this winter. 
W rite for folder. New Telescope Com­
pany, 3675 West 165th Street, Cleve* 
land, Ohio.
T E L E S C O P E S , Microscopes, Binocu­
lars. Lowest prices. Optical catalog 
free. Brownscope Company, 5 West 
27th Street, New York.

F R E E  Instructions! Make powerful 
telescope in one evening! V e ry  low 
costl Atemsco, Box 213M, Flushing,
N. Y .
L O W E S T  Prices on telescopes, binocu­
lars, microscopes. Free Catalog. Hobby 
Man, State Street, Jefferson, Iowa.
T E L E S C O P E S , Microscopes, Binocu­
lars, Mineralogy, Chemistry. # Catalog 
free. Teeko, Evanston, Illino is.________
B U IL D  Reflecting telescopes; catalog 
free. Instructions 10c. Optical Labo­
ratories, Larchmont, N. Y .

VIOLET RAY LAMP

U L T R A  Violet— In fra  Red. Dual Ray 
Health Lamp. Two separate units in 
one. Promotes Sun Tan—Vitamin “ D .”  
Automatic control. AC-DC current. 
$3.90 postpaid. Details Free. Beyer 
Mfg. Co., 4515-M Cottage Grove, Chi­
cago._________________________________________

WELDING

D O D G E Arc-Welder. 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 %  inch electrodes. 
200 amperes, tV electrodes from two 
generators, etc. Low cost and upkeep. 
Re'sults guaranteed. Certified Instruc­
tive Plans $1.00. COD $1.12. A ir 
mail 12c extra. Welders Club of 
America, B-3432 Merchandise Mart, 
Chicago._________________________________ •
“ M A K E  Band Saw from old Auto 
P a rts" ; “ How to make 15-100 ampere 
A . C. A rc W elder"; “ How to build a 
real, lathe." Complete drawings, plans, 
constructional details, 20c each. All 
three for 50c. Federal, Box 344, Dept. 
23, Indianapolis, Ind.____________________
_________WELDING & SOLDERING________

75-125 A M P E R E  arc welder from 
Dodge generator. Complete plans and 
valuable catalog 35c. 50 other generator 
changes. L e ja y  Manufacturing, 214 
Le jay  Bldg., Minneapolis, Minn.

First World’s Fair 
Building Completed

£
k  0

•y H i

. . .• < ^ 4  s m M .

Main entrance of the newly completed 
#900,000 Administration Building of 
the New York World's Fait of 1939, 
at Flushing Meadow, Queens, showing 
sculptured figure of woman lifting veil 

j from the World of Tomorrow. The 
panel is the work of Albert Stewart. 
The "nerve centre” of the fair is just 
18 minutes by rail from the heart of 
Manhattan. It was completed in the 
record time of 124 days. The working 
forces of the #125,000,000 exposition 
are housed in the structure, which is 
air conditioned, scientifically designed 

and modern in every respect.

WIND DRIVEN PLANTS

G E N E R A T O R  propellers, expertly de­
signed, factory prices. Universal A ir ­
craft, Fort Worth, Texas.

WIND ELECTRIC PLANTS

B U T LD  wind light plant. We show 
you how. Complete plans and valuable 
catalog 10c. Wind plant parts, welders  ̂
electric fences. Le ja y  Mfg., 614 Le ja y  
Bldg., Minneapolis, Minn.

A D L E T S  F O R  H O B B Y I S T S
(See regular classified section for rates and other Information.)

_______________________ STAMPS_______________________
S U P E R -W O N D ER  Packet offered, containing 60 different 
stamps from Afghanistan, Transjordania, North Borneo, 
Mai.chukuo, Sudan, Macao, Iraq, Charkhari, French and 
British  Colonies, including natives, beasts, ships, etc., all 
for 5c to approval applicants. Big illustrated lists included. 
Kent Stamp Company, Box 87-Z (G. P . O. ) ,  Brooklyn, N . Y . 
S T A M P  Annual Free— Special Coronation Edition-—De­
scribes and illustrates Albums, Supplies, United States, 
British  Colonial, Coronation and foreign stamps. Th is fifty- 
page catalogue Free. Gray Stamp Company, Dept. M M.,
Toronto. Canada.__________________________________  ___ _
B H O P A L —India’s Only Triangle! Giant, hicolored obsolete! 
W ith  Colossal Economy Packet including thirty attractive 
pictorials— 10c with low-priced approvals. Economy Stamps,
B ox M l 543, Hartford, (1 ) Connecticut.________________________
D IA M O N D  Airpost Commemorative Issue Complete, Pro­
letariat Portraits Complete, Dragon Stamp, with 117 addi­
tional, cataloging $3.00, only 10c. Friendly Filatelists, Box 
4428M, Philadelphia, Penna._____________________________________
D IA M O N D  Shaped Airmail Set, New Panama issue, 
Japanese New Year, Plus thirty attractive pictorials— 10c 
with Double Premium Approvals. Tru-Value, Box M1412, 
Hartford, (3) Connecticut._______________________________________
P R O D IG IO U S  G IF T !  German State, Selangor, Perak, 
Negri Seiubilan, Bicolored Banana Airm ail, Siberia— Free 
with Approvals! Postage 3c, Saxon Company, 3 DeKalb 
Ave.* Brooklyn, N . Y .

F R E E — Rare Diamond Shaped Airmails proxdded you pur­
chase at least 25c from our double premium approvals. 
Progress Stamp Service, K irkland, Washington.
G IG A N T IC  Bhopal Trinage, Turks Caicos, $5. U . S ., 
Caymans, genuine Baden. Everything 3c with approvals. 
V iking, 1-MM Hanson Place, Brooklyn, N . Y .
S T A M P S  1 100 diff. 3c; 500 difif. 35c; 1.000 diff. 90ct 
Illustrated Album (4000 spaces) 22c. Approvals sent. 
Tatham Stamp Co. (D 9) Springfield, Mass.
U N IT E D  S T A T E S — 45 different 10c. Free 25 different 
with approvals. Enclose 3c. Sidenburg, Baroda, Mich.
F R E E ! ! !  New King George Set. Postage 3c. Roberts, 
901T Fourth, Baycity, Michigan.

AUTOM O BILE PHOTOS
P H O T O G R A P H S , World’s finest, fastest, costliest aut(y* 
mobiles. Hispano, Duesenberg, Mercedes, Bentley, etc, 
12 for $1.00. International, Box 329, St. Cloud, Minn,

OLD STAMPS & EN VELO PES W ANTED
W I L L  P A Y  $200.00 for 1911 Vinfiz stamp. $85.00 to 
$1,000.00 for certain 1924 stamp. Send 5c for Large 
Illustrated Folder showing Amazing prices paid. Vernon 
Baker, 444-MM-U. E ly ria , Ohio.
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liu v 9 "x 3 '
'f£JUUM£ SOUTH BEND 
WORKSHOP L A T H E
Ik  TERMS AS LOW AS $& A MONTH

No. 415-YA , QM" swing by 3' 
bed Workshop Bench Lathe 
•with Horizontal Motor Drive, 
% H.P. Revereing Motor, 
Switch and Adjustable Belt 
Tension $117  0 0
Countershaft ..

($15.00 down, $6.00 a
month for 18 months.)

T ’HE new 9-inch Workshop Precision Lathe is a back-geared, 
A Screw Cutting Lathe, and has the same workmanship and 
materials as our larger, more expensive models.

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 935 and up repre­
sents the greatest value we have ever offered in 31 years of 
fine lathe building.

Features include Twin Gear Reverse to lead Screw, Ball 
Thrust Bearing on Spindle, Automatic Longitudinal Screw 
Feed to Carriage, Precision Lead Screw for Cutting screw 
threads from 4 to 40 per inch, %-inch hole through spindle 
taking colIetB up to ^-inch capacity. Takes 38 attachments

Lathes Stocked In Principal Cities
Chicago, 111.— C. B. Burns Mchry. Co., 541 W. Wash. Bh'd. 
New York, N. Y.—A. C. Colby Mchry. Co., 183 Centre St. 
Philadelphia, Pa.— W. B. Rapp Mchry., 132 No. Third St. 
Los Angeles, Cal.— Ecclee & Davies Mchry., 1910 Santa Fe 
Detroit, Michigan— Lee Mchry. Co., 6318 E. Jefferson Ave. 
Milwaukee, Wisconsin—Voell Mchry. Co., 1533 No. 16th St. 
Boston, Mass.—The MacKenzie Mchry. Co., 36 Oliver St. 
Cleveland, O.—Reynolds Mchry. Co., 2034 E. 22nd Street.

W jiifc 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 9" 
Workshop Lathe in- S drives and 4 bed 
lengths. Copy sent free, postpaid.

South Bend Lathe Works
. 284 E. Madison St., So. Bend, In d .U .S . A.

South Bend Lathe Works,
2B4E. Madison St., South Bend, lnd.f U. S. A.
Please send me the following:

□  No. 33LB “How to Run a Lathe.” 25c
□  No. 15Y 9" Workshop Catalog, Free
□  Easy Payment Purchase Plan

Class of Work.,
Name...........
Address............

City............

for milling, grinding, draw-in Collet chuck work, and many 
other lathe operations. In 3', 3)4'» 4', and 4 l/2 bed lengths.

Write for information on this lathe and larger sizes in motor 
drive and countershaft drive. Get the bulletins we offer— 
with instruction about Manufacturing work, Automotive 
jobs. Home shop projects, etc. Use coupon below,

6 OTHER SIZES: 9% 11". 13's 15" and 16" SWING 
IN ALL BED LENGTHS—PRICED $102 to $1500.
Lathe shown below is No. 117-0, 16// x 6' Quick Change 
Gear Underneath Belt Motor Driven Lathe with CQC.Q 
1 H.P. motor. Complete as shewn, Wt. 2300 lbs.

($97 down, $43.50 monthly sft&t*.
for 22 months.)

%

#  m

, State,, SOUTH BEND (p jucliim ,LATHES
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START AT HOME
H e r e ’ S y o u r  chance—a  m o n ey -m a k in g  
b u s in ess  o f  y o u r o w n . T u rn  p o ta toe s  
In to  cash  b y  m a k in g  n ew  k ind  o f  P o ­
ta to  C h ip s  w ith  m y im p ro ve d  ou tfit .
M akes  d e l i c i o u s ,  s u p e r i o r ,  “ N O N - 
G R E A S Y ”  C h ip s  a t  lo w  c os t. A  f e w  
h o u rs  p ra c tic e  does  i t .  B egan  a n y ­
w h e re —c i t y ,  v i l la g e ,  to w n .  P o ta to e s  
cheap  and p le n t i fu l .  W h o le s a le  o r r e ­

t a i l .  S te a d y  y e a r  ’ rou n d  
b u s in e s s .  G r o c e r i e s ,  
m a r k e t s ,  r e s t a u r a r . t s ,  
ta v e rn s  do th e  r e t a i l in g  f o r  you.

WE HEL*» STA RT  YOU IN BUSINESS 
C ro a t q u a n tit ie s  o f  C h ip s  a rc  e a te n  
d a i ly .  P r o fi t  la r g e —u n u su a lly  s o . 

i Y o u  can  s ta r t  th is  m o n ey -m a k in g  
» b u s in ess  on  a  “ n e x t  t o  n o th in g * '
J o u t la y  o f  c a sh . W r i t e  fu r  P o la lu  

C h ip  B o o k le t .
LONG-EAKINS CO., 2 42 -S  High S t.. Springfield, Ohio.

CP*

A P P R E N T IC E S
B I G  P A Y  G O O D  F U T U R E
I f  yo u  are  In te re s ted  In  w o rk in g  y o u r s e lf  In to  a 
h ig h ly  p a id  p o s it io n  in  A v ia t io n  un d er ou r A p p ren ­
t ic e -P la n —W r ite ,  im m e d ia te ly ,  e n c lo s in g  stam p—

MECHAN1X UNIVERSAL AVIATION SERVICE CO.
Strathm oor Station Dept. A2 Detro it, IVlich.

STOP Back fra i
H a v e n ’ t  you often 
driven the wrong- road 
and had to backtrack 
many miles? The Hull Stream­
line Auto Compass always shows your direc­
tion of travel, prevents backtracking, saves 
money and time for only S2.95 at your dealer. 
Two-piece model $1.95. W rite for circular. 

HULL MFG. CO., P. 0. Box 246-M9; WARREN, OHIO

“ f a s c in a t in g  |

Radio-Electrical1
EXPERIMENTS\

25  p ie c e s  g e n u in e  c o m m erc ia l ap p ara tu s  w ith  
I l lu s tra ted  m a n u a l! B u ild  ra d io  c ir c u its .  110- 
v o l t  m o to r , e x te n s io n  p hon e , t h ie f  d e te c to r , 
a rc  l ig h t ,  a r c  fu rn a c e , e le c t r ic  s to v e ,  g e n e ra te  
u lt r a -v io le t  ra ys , m any m ore .
S A V E  600/o— Send o n ly  S 3 .0 9  f o r  k it  and 6 
R a d io -E le c t r ic a l hooks (v a lu e  o v e r  $ 1 0 ).  M on ey  
back  i f  n o t p lea sed . O rd er N O W !
E L E C T R IC A L  S A L V A G E  C O ., Box 524-62, Lincoln, Nebr.

_____ Correspondence Courses In
*1 1  RADIO r.d ELECTRICAL fNGIN&RING

i SPECIAL
Only

*25m W '  ELECTRICAL ENGINEERING StfS fiilSS
c a l f ie ld .  P rep a r e  y o u r s e l f ,  a t L o w  Cost, fo r  s ecu re  fu tu re . M od e rn  
cou rse . So s im p lif ie d  an yon e  can un d erstan d  q u ick ly .
P A n m  F U G  N F F B I N G  E x tra  fine  cou rse  in  ra d io , p u b lic  ad d ress , 
n M L F lU  t n u i n c t n m u  p h o to -e le c t r ic  w o rk . T ra in s  you  to  b e  
s u p e r -s e rv ic e  m an, r e a l  vacu u m  tu be te c h n ic ia n . E x p e r im e n ta l k its  
fu rn ish ed . D ip lom a  g iv e n  on  c o m p le t io n .  T u it io n ,  O N L Y  S 2 5 ,  e ith e r  
cou rse . D e fe r r e d  p a ym e n t p lan  a v a ila b le .
P  D  C  p  I Send  n am e q u ick  f o r  f r e e  c o p ie s  o f  s ch oo l c a ta lo g s  
r n  b  b ■ s tu d e n t m a g a z in e s , --------' —  J ~ f,TT" Tr '
L IN C O L N  E N G IN E E R IN G  SC H O O L,

c o m p le t e ’ d e ta ils .
Box 9 3 1 -6 3 ,

SEN D  N O W . 
L in co ln . Nebr.

VILL YOU WEAR THIS SUIT
and Make up to $12 in a Day!
Let me send you this fine all-wool tailored suit FREE 
OF COST. Just follow my easy plan and show the 
suit to your friends. Slake up to SI 2 in a day easily. 
No experience— no canvassinq necessary.

S en d  fo r  S a m p le s — FR E E  O F CO ST
W r it e  to d a y  f o r  F R E E  d e ta ils ,  A C T U A L  S A M P L E S  and 
“ s u re - fir e ”  m o n e y  g e t t in g  p la n s . Send  no m on ey .

H. J .  C o llin s , P rogress T a ilo r in g  C o ., Dept. B-137  
5 0 0  S . Throop S t . Chicago, I I I .

Start $1260 to $2100 a Year 
MANY 1938 APPOINTMENTS 

EXPECTED
Railway Postal Clerks

Railway Postal Clerks get $1,900 the first year regular, 
being paid on the first and fifteenth, of each month. ($79.1/ 
each pay day.) Their pay is automatically increased yearly 
to $2,450. Advance may be had to Chief Clerk at $2,700 a 
year. ($112.50 each pay day.)

3 Days On—3 Days Off—Full Pay
Railway Postal Clerks on long runs usually work 3 days 

and have 3 days off duty or in the same proportion. During 
this oft" duty their pay 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 Inspector

Salary $2,100 to start. Men 23 to 
45. Work connected with examining 
baggage and merchandise entering the 
country from foreign parts covering 
boats, trains, roads, automobiles, etc. 

Many Other Positions 
Many other positions are obtainable. 

Those wishing these positions should 
qualify at once.

Get Free List of Positions
F il l  out the following coupon. Tear It off and mail It today—-now, 

at once.
This investment may result in your getting a big-paid govern­

ment job.

F R A N K L IN  INSTITUTE, Dept. L262. Rochester, N. Y.
Kush to me, entirely free of charge (1) a full description of TJ. S. 

Government Jobs; (2 ) Free copy of illustrated 32-page book, “ How 
to Get a XT. S. Government Job’ ’ ; (3 ) L ist of U. S. Government 
Jobs; (4) Tell me what to do to qualify for a U. S. Government Job.

Name

Use This* Coupon"Before You Mislay it. Write or Print Plainly.

When Answering Advertisements Please Mention February Modern Mechanix 1 5 3



MM Short-Wave Transmitter
[C o n t in u e d  fr o m  p a g e  1 4 2 ]

neutralizing condenser slightly until the bulb again goes out. 
Repeat this procedure until the bulb ■will not light when the 
amplifier tank condenser is turned from 0 to ISO degrees.

A  milliammeter in the grid circuit is a more accurate 
method of neutralizing than the flashlight bulb. I f  the stage 
is  neutralized with a flashlight bulb for rough adjustment, 
turning the tank condenser may cause a slight movement of 
the indicator pointer of the grid milliammeter. I f  this occurs, 
turn the neutralizing condenser slightly. Turn the tank 
condenser again and watch the meter for needle movement. 
Continue to adjust the neutralizing condenser until C9 can 
be turned without having an affect on the meter.

A fter the tube is neutralized as completely as possible, 
replace^ the positive high voltage lead removed before the 
neutralizing process was started, and turn on the power. 
Fu ll voltage should not be applied to the amplifier until it 
is tuned to resonance and a dummy antenna is connected.

When power is first applied, place the bleeder tap at a 
point where approximately 600-700 volts w ill be obtained. 
When the tank condenser is turned, the milliammeter will 
show a sharp drop when resonance is reached. I f  a flash­
light bulb and loop of wire is used with the amplifier, do 
not hold it too close to the tank coil or the bulb will burn 
out. When the stage is tuned, connect a dummy antenna 
for final testing with fu ll plate voltage. Do not use high 
voltage unless a load is provided for taking up the excess 
of r. f . power available. I f  fu ll voltage is used when there 
is no dummy antenna connected, the tank or neutralizing 
condensers may arc over.

When the set is operating in a satisfactory manner, listen 
in to its signal with a receiver or a monitor. I f  the receiver 
is located in the next room and the antenna and ground 
disconnected, no difficulty should be experienced in tuning 
in a sharp signal. Of first importance on the subject of 
testing this or anv other transmitter: DO NO T T E S T
W IT H  A N  A N T E N N A  C O N N E C T E D .

On-the-air testing is nuisance number one to any listener. 
Always use the dummy load for this purpose. The results 
obtained are just aŝ  good as with the antenna, and it does 
not clutter up the a ir with unnecessary signals.

W ith approximately 400 volts on the slate of the 6 L 6, 
the grid meter should show approximately 18 milliamperes. 
The plate milliammeter should indicate between 40 to 60 
milliamperes under load. The T55 can be loaded to draw 
not more than 150 milliamperes. W ith approximately 1.200 
volts on the plate, the output w ill he about 140 watts, 
assuming that the stage is operating at 75 per cent efficiency.

Under no-load conditions, the builder may notice that the 
tank coil becomes quite warm. However, when a load is 
applied, this condition almost entirely disappears.

In  crowded neighborhoods, probably the greatest potential 
source of trouble with nearby receivers is that cf “ key click.”  
Th is usually can be eliminated by installing a “ key clip 
filter.”  Several suitable types w ill be found in the “ Radio 
Amateur’s Handbook.”

The builder will find tuning considerably more satisfactory 
if  insulating flexible couplers are attached to each condenser 
tuning shaft and the dials attached to insulating rods. Th is 
completely eliminates any possible body capacity affect and 
also the danger of shocks or burns. Although the power 
supply is capable of causing severe and sometimes dangerous 
shocks if touched accidentally, the condensers also cause 
severe burns. Serious shocks from this source also are 
possible, i. e. one hand on the grounded chasis and the other 
touching the rotor of the condenser.

When an antenna is connected, the amplifier plate current 
should rise from four to six times its minimum reading. 
Never lead the amplifier tube to the point where its plate 
shows color, that is, a red tint. Although the input may 
indb'ate plenty of output, the tube life w ill be exceedingly 
short.

When turning on the transmitter, always permit the 
filaments to burn a minute or two before plate power is 
applied. Th is holds true particularly for the 866’s and 
the T55.

Although only one power supply diagram is shown, a 
suitable supply for the oscillator is described on page 102 
of the December issue of M odern M ech axix . I f  the builder 
prefers to use the 1,200-volt supply for both stages, the 
400-volt tap shown in dotted lines in the diagram should 
he connected to the 400-volt connection at the set. When 
separate power supplies are used, the negative terminals 
should be connected together. Separate supplies are recom­
mended because they give the oscillator more complete isola­
tion from the succeeding stages.

Coil dimensions for the 80-meter hand are as follows: 
L4— 27 turns No. 20 D. S. C. wound to cover length of 

one and one-half inches.
L5 — 26 turns No. 16 D. C. C. close wound.
L 6 —26 turns No. 14 enamel wound to ccver a five-inch 

space.

Flying The Subway Express
[ C o n tin u e d  fr o m  p a g e  1 4 0 ]

figure bent on self-destruction may leap to the tracks. The 
motorman hasn’t a chance on earth of stopping his train 
within two car lengths, even with fu ll a ir power applied.

Eve ry  few weeks somebody elects this form of suicide. 
They do not always succeed, for in busy stations a deep 
trough is cut between the tracks and many persons have 
landed in it while the train passed over them harmlessly. 
But the jumper is the black dread of the motorman. There 
is nothing he can do about it. The law of averages makes 
it certain that sooner or later a suicide w ill select his train  
to end his life. When the event occurs, the motorman 
finishes his run, just as an airplane pilot goes tip immediately 
after a crash. The subway must go on.

Oddly enough, the motorman is the one man a subway 
passenger almost never sees. Often he does see the guard 
who controls the electropneumatic car doors. But as he tools 
his string of heavy steel cars through the tunnel, the motor- 
man himself is watched. L ike  the towers erected along 
surface railroads, the subway has its control stations at 
express slops where miniature tracks of the subway section 
show the movement of trains.

As each train moves along it actuates colored lights which 
flicker on along the toy tracks to show its progress. A t any 
time the towerman knows the exact position of trains in his 
section, and he hands out orders in event of emergency.

For a single five-cent investment you can ride the subway 
as long as life remains in you, and life  itself can be sustained 
at the confection stands and lunch counters which w ill he 
found inside the turnstiles and at the route terminals. You 
can telephone, buy magazines, newspapers, flowers, go to 
theatres and enter shops and department stores, all without 
going aboveground.

Subway rolling stock, driven constantly at top speed, is 
regularly inspected and goes to the shops for periodic over­
hauls. Much repair work can be done by simply rolling the 
cars over pits and working from beneath, but just as often 
it is necessary to li f t  the massive steel body entirely off 
its trucks. Th is is done by 25-ton steel cranes which lift off 
the body and set it on jacks while the wheels are rolled into 
the truck shops. Usually repairs are made and the car put 
back into service within twenty-four hours. Cars in the 
shops earn no nickels, and the I .R .T .  must keep 2,118 cars 
in daily operation, the Independent subway, 1,162. The 
average run of a motorman is 100 miles a day.

For the motorman, of course, his run is work, hut he 
derives from it the satisfaction which comes to any railroad 
man. In  many respects the job of the subway trainman is 
more complex than that of the engineer of a crack trans- 
ccntinental flyer, and in a single day he carries more passen­
gers that the flyer does in a year.

For the passenger who gets up in the nose of the first car, 
lets the breeze tear through his hair and watches the tunnel 
unroll its light-spattered mysteries, a ride on the subway 
scenic railway is one of the most thrilling experiences of the 
big city.

Defective Welds Detected 
By "Magnetic Eye"

A  “ magnetic eye”  which can see into metals and detect 
welds has been developed by Professor W . B . Kouwenhoven 
of Johns Hopkins University and A . E . V ivell of Princeton 
University.

The “ eye”  is based on principles of magnetism. The 
welded seam is magnetized by a powerful alternating 
magnetomotive force. For welds less than one-quarter-inc’i 
thick, 60 cycle current insures penetration of the magnetic 
flux. Two search coils connected in opposition are placed on 
the seam so that any stray field which may lie present cuts 
their windings. The shape of the "wave of electromotive force 
induced in the coils is then observed by means of an oscillo­
graph.

It  is claimed for conditioned air that it reduces the number 
of heat prostrations in summer and the number of colds in 
winter.

A  new apparatus for medical use makes it possible to 
transmit heart beats by wireless and to record them like a 
graphophone record.

Germany has a reserve of lignite in the lower Rhine region 
estimated at fifteen billions of tons.
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THOUSANDS NOW PLAY
who never thought they could!

Learned Quickly at Home
I  am delighted with the U. S. School of 
Music course of instruction for the piano. 
It  is clear and thorough. I  have made 
wonderful progress.

*L. M. C.. N. T . C.

Makes Extra Money
I  have completed your wonderful method 
for Guitar. For the past year I have been 
teaching and I  have earned $200 thanks 
to the U. S. School of Music.

*C. C., New Jersey

Wouldn’t Take S1000 for Course
The lessons are so simple that anyone can 
understand them . I  have learned to play by 
note in a little more than a month. I 
wouldn’ t talte a thousand dollars for my 
course. *S. E. A ., Kansas City, Mo.

Surprised Friends
1 want to say that my friends 
are greatly surprised at the 
different pieces I  can already 
play. I  am very happy to 
have chosen your method of 
learning.

*B. F ., Bronx, N. Y.

Best Method by Far
Enclosed is my last examina­
tion sheet for my course in 
Tenor Banjo. This completes 
my course. T have taken les­
sons before under teachers, but 
my instructions with you were by 
far the best.

*A. O., Minn.
* Actual pupils’  names on re- 

auest. Pictures l>l) professional 
models.

You, too can play any instrument 
By this EASY A-B-C Method

yOL' think it’s difficult to learn music?
That's what thousands of others have 

thought! Just like you, they longed to 
play some instrument—the piano, violin, 
guitar, saxophone or other favorites. 
But they denied themselves the pleasure 
—because they thought it took months and 
years of tedious study and practice to 
learn.

And then they made an amazing dis­
covery! They learned about a wonderful 
way to learn music at home—without a 
private teacher—without tedious study— 
and in a surprisingly short time. They 
wrote to the U. S. School of Music for 
the facts about this remarkable short-cut 
method. And the facts opened their eyes! 
To cap the climax, a free Demonstration 
lesson actually showed them how easy it 
was to learn.

The result? Over 700,000 men and 
women have studied music at home this

simple, A-B-C way. Now all over the 
world, enthusiastic music-lovers are en­
joying the thrilling satisfaction of creat­
ing their own music. They have found 
the key to good times, popularity and 
profit.

_ And that’s what you can do, right now'. 
Simply mail the coupon below. Get the 
proof that _ you, too, can learn to play 
your favorite instrument—quickly, easily, 
in spare time at home. Never mind # if 
you have no musical knowledge, training 
or talent. Just read the fascinating il­
lustrated booklet that answers all your 
questions—examine the demonstration les­
son. Both will be mailed to you without 
the slightest cost or obligation. Tear 
out the coupon now, before you turn the 
page. (Instrument supplied when need­
ed, cash or credit.) U. S. School of 
Music, 2622 Brunswick Bldg., New York 
City. Fortieth year, Established (1898).

F R E E  D E M O N S T R A T IO N  LE S S O N  AND B O O K L E T

U. S. SCHOOL OF MUSIC
2622 Brunswick Bldg.. New York City

Without cost or obligation to me, please send me your free illustrated booklet and -demonstration 
lesson. I  am interested in the instrument checked below;
P IA NO
V IO L IN
G U I T A R
ACCORD I 0 N
S A X O P H O N E
C E L L O
H A W A I I A N  G U I T A R

BA NJO
M AN DO LIN
U K U L E L E
C O R N E T
T R U M P E T
H A R P
C L A R I N E T

T R O M B O N E
F L U T E
P ICCO LO
ORGAN
D R U M S  AND T R A P S  
H A R M O N Y AND C OM POS IT IO N  
V O IC E  C U L T U R E

Have You
......................................................................................................................... ........... .............................................................  Th is  Instru.  ? .

Address ..................................... ......................... . . ••••-•................................... '••••••••...............

City.................................................................................... ...................................... State..................
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