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"REMINGTON |

' Jlocseloss |

PORTABLE

Develop your ideas, spend your sgare time
in constructive, enjoyable work! You'll
never realize how valuable a Remingron
Portable can be «nt:l you've used ene! That
is why we offer you TEN DAYS FREE
TRIAL IN YOUR OWN HOME! Use itas
much as you like. If you’re pleased, decide
to keep it; if not, return it at our expense,
WE PAY ALL CHARGES!

INVEST ONLY 10¢ A DAY
UNDER THIS NEW PLANI

It's easy to own a Remington Portable!
Under our factory-direct plan you get the
newest, latest model for only 10¢ a day!
Yes—for Jess than the daily cost of a pack
of cigarettes or a soda you can OWN a
Remington Portable! And you won’t be
spending 10¢ a day—you'll be INVESTING
it in a valuable piece of property that will
give you a lifetime of service! Something
that will save the whole family time.
energy .. .money! Dad will use it for busn-
ness, plans and ideas. Mother for corre.
spondence, Sister for club work or to study
typing. Brother for school work. Traly,
Jaimily possession that's invaluable!

> — N
THIS AMAZING
BARGAIN FOR 10 DAYS
in Yo’ ows home!

FAMOUS MONEY BACK GUARANTEE

When you deal with Remington Rand yox
must be satisfied in every respect—or back
goes your money! Your Remington DeLuxe
Portable is guaranteed by the world’s larg-
est postable manufacturers to be a genuine,
brand-new machine—NOT A REBUILT!
It has all.the modern features of expensive,
office typewriters: standard four-row key-
board, automatic ribbon reverse, two-color
nbbon shift, handset tabulator, composmon
keys, line spacer, adjustable margin stops—
ever thing PLUS the famous NOISELESS

URE that makes this machine typeina
hushed whisper. Youcantype ANY WHERE,
dayor night, withoutdisturbingothers!/Andit's
PORTABLE—easily carried wherever you go.

SEND NO MONEY—MAIL COUPON!

It doesn’t cost a penny to get the details of
this' sensational 10¢ a day plan! Just send
for the FREE illustrated catalog that de-
scribesallsevenRemington Portable models
and 'tells about the 10 day free trial offer.
Mail the coupor today! There is no obliga-
tion whatever. Remingron Rand Inc,, 315
Fourth Ave., Dept. 141-10, New York.

REMINGTON RAND -
OFFERS YOU -

LOW 10£-A-DAY TERMS
10 DAYS FREE TRIAL

FREE TYPING COURSE
SHIPPING COST PREPAID

AND

'THE GREAT REMINGTON

NOISELESS PORTABLE

" THAT HELPS YOU TO

THINK BETTER!
WRITE BETTER!
TYPE BETTER!

10 DAY FREE TRIAL COUPON

REMINGTON RAND Inc. Dept. 141-10
315 Fourth Ave., New York, N. Y. AN ORDER !
Please send FREE x]lustrated caralog showir ing atl seven Remmg~
ton Portable models, and full derails of your *10¢ A Day" Plan,
Free TypmgCourse and TEN DAY TRIAL OFFER. This dees not
obligate me in any way.

FREE HOME TYPING COURS

§'s easy to typewrite! You can learn to type right in your own

ome. We give you absolutely FREE a 19-page course that
teaches you the Touch System. Instructions so simple and
casy to fellow that everr @ child can learn to become a Touch
Typist. With this FREE typing course anyone can type swiftly
and accurately in an amazingly shore time!

i DOUBLE DUTY CARRYING CASE
Asmanlookm%sturdycase builtof 3. plywood covered with

! duPont Fabric. Doubles as an overnight bag, picnic box, etc.!
Cushioned to give your Remington safe transportation.

Name. .oorvee-seosonsissassecnse

DD PREERR




“THEY KNEW ME
WHEN...

® " worked side by side with those men for years.
| know them. They're my friends—and they're mighty
fine chaps. But come back two years from today, and
you'll see those same men at those same desks.

"They lack sufficient training to go much farther in this business. So did |—until | faced
the cold, hard facts of my own case. It wasn't long after that that | enrolled as a student
with I. C. S. The training | got in that course fitted me for advancement — and ['ve been
on the up-grade ever since.”

How about yourself? Are you honestly equipped to hold a bigger job? Think it over.
The coupon below is the same one that started thousands of men toward success.

\
; BOX 2317.N, SCRANTON, PENNA,
* Witheut cost or obligation, please send me a copy of your booklet, “Whe Wins and “r
Why,” and full particulars about the subject before which I have marked X:
TECHNICAL AND INDUSTRIAL COURSES3
3 Architeot O Sheet Matal Worker O Plucaking [J Stewsn Fitting [ Bridge Engineer
O Arzhitectural Bra‘esman O Baiermuker Heazing C Yantilatien [ Bridge and B Idinz Feceman
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0 Electric Lightim, Dicsel Engiaes Air Srakes [ R. R. 1 0 Woelem A
O Welding, T‘Irrhxc and Gas E Aviatlon Tingines Mizhway ) nRinenring O Arrien: eurn
[ Readinz Yoo Blucuiints Antemowile Mechanic 0 Givil Bnzineering O I'vuit @rowing
/3 Hest. Treatineat ef Metals -C Refrigerstion O Survering snd Zspploe 0 Pouliry Fxeming
" BUSINESS TRAINING GCOURSES
[ Buriness Management C*Boolkkeeping 1 Sarvice Station &slesmanslip 0 Grade fescol Bubiecta
IJ ladustrial M C Beerstarial Werlk L Pirst Yent Lollsge Subinats 0 High &ehoel Sulijects
O Trallic h'nnz semcal O Snaxi:lh O Business Correspondency O Cellerze Preparaters
O Acocuntal as enn:ranh}' and Typing Q Mustr:
O Cort Amnmlmnt. B Sulesma shi, vl Bervice 71 Mail Caccler O Carivening
N C. 2. Accnnntant O Advartising [Es ra¥ W= Clark C Lattering Shew Ca-ds L'ls:m
DOMESTIC SCIENCE COURSES
E. Hewo )-s,smnklmz = Advanced Dresamasing O Millinexy [ Foeds and Cookery
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SPECIAL FEATURES ~ NEXT MONTH

Where Playing With Fire Pays -
By H. H. Slewson

w
[}

0Odd Jobs For Dynamite - - - - - 42
By Paul D. Paddock

Douglas—Builder Of Super Planes - - 46
By Robert H. Rankin

How To Sell Inventions - % - - = 54 While the test pilot still plays an impor-
;nnl p;n ‘T th:lprngre.n of aviatio;. ucic:i:co

as developed instruments and testing

By Donald G. C..Iey machines that have served s make his

precarions work less necessary. In in-
gemonsly designed "super wind tunnels,
e . al bmit new air-
Wild Birds For Household Pets - - - 358 e T o
By Dick Col fuf\ot. fnd—wnh;m ﬂsElug u s:;gle hsuman
(o ole ife. n an authoritative acticle—"'Scien.
4 ttfic Aids To Test Flying>—Bob Go:don
tells you 2ll about the wind tunnel tests
< cond 1c d at l'lile afons l:-‘.! "I;hu\\’:u l:rf
]'e . > - - " ” magic” opetated at Langley Field, Va 34
sert Travel MOdern "‘-‘lc 64 the National Advisory Commitece for
By Edgar M. Jores

Acronautics. Photo—Testing a wing.

Swamp Lands Bring Fortune - - - - 68
By Bob McLean

FOR WORKSHOP FANS

Among the many interesting proj-
ects included in the November

Overhanling The Car Aftex The issue will be—A Swinging Arm
Sander; A Modemistlc End Table;

Yacalion Trip g & % i & - 82 An Electric Photiograph; A 6-volt
Power Plant; A Simple Radio Re-

By Frederick C. Russell ceiver; and a host of other plans,

suggestions, and Oractical work-
shop kinks that will supply ample
[Confinued on page 10] outlet for youc skill.

I"ubllshed mortlly by dlodern Mechsnix Publishing Co.. tith St., & Jiroadway, Loulzsille, [y, U. S. A. Business offlce, 22 West Putnam
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1n U. 8. and Passessiens 2nd In Canada, !5c a cepy; $1.50 a year. Send_subseriptinns te Greenwich. Cenn., address.  Other Poastal Unlons.
$2.00 e year. East Indlar. Agent. I'. C. Fruacz &eus, Rombay, ln:lla. Prlnted In U. 8. A, Advertlsing forms close the first of secord month
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1011 Busa Rldg.; Los Angeles, Simpzen-Reilly, [36 8, Hill #t. Member Audit Bureah of Circuletion.
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THOMAS A, BLANCHARD, I0HN L. SCHERER, CLIFFORD PETERS, Assoclate Edltory
ROBERT PAGE LINCOLN. Huntind and Fishing Consultant 8. §. RABL, Naval Consultant



e Somebody-

NT} there is semething. Here it is: Become an

,> Accountant; train at home in Your spare time—
with LaSalle! Fit yourself to get bigger pay in a modern
respected professicn: Prepare yourself to get what you
want from life —a home, money for education, a car,
luxury for your family—everything yeu’ve hoped forl

Accountancy through heme study opens two fields
for you. First, it can put you ir. line for higher bracket
jebs in your present company. It can give you the drop
on untrained men—can lift yeu out of their class. Yeour
increased value will quickly be apparent in your work
and noticed by yvour superiors. Accountancy training
can give you ability and experience fer which business is
losking—for which it is glad to pay.

The second eppertunity LaSalle Home Study Ac.
ceuntancy cflers is a profitable prafession of your ow:1!
Right now the professional accountant faces a greater
demand than ever befere. It is not uncommon for
trained acoountants to earn $3,000, $5,000 and more,

Three Men Who Proved It Can Be Done

Read the actual cxperience of thrce men whe started
accountu.nc}y" training with us in 1936z

After a short peried of intensive study, the first max
started bookkeeping jobs on the side. Seon he got

Get more money; prestige; a better career

You can do it. Read this

® “YOU KNOW, MARY, | DREAMED

OF BETTER THINGS FOR US—
BUT SOMEHOW I'VE FAILED 10
GET WHAT WE HOPED FOR—"

@® I KNOW, JM —WE'VE WORKED
HARD, TOO. BUT YOU DO WORK
ANYONE COULD DO. THERE MUST
BE SOMETHING—"*

=]}

encugh of them so he epened his own business. Today
he 35 his own boss, a successful business man with a
splendid income. All in one year!

Another member—five months after starting his
studv—was called into the office and given a more
respensible positien paring $40 a2 month more. His
employer told him anyene studying a LaSalle home-
study course was obviously more alert than mest men
and therefore capable of a bigger jeb.

To the employer of the third member we sent infor-
mation zbout the member’s study. The letter resulted
in his being chesen—above five other candidates—for
a better pasition with shorter hours and more pay,

Just three of thousands who tell us that LaSalle
home study was the turning point in their lives. Their
cases, which muy seem extraerdinary te yeu, are not
mrommon to us. Many othera have dene as well.
Perhaps you can, tee. At least, it’s werth investigating.

Send for This Free Book

The facts about LaSalle training in Accountancy and
the opportunities in this growing field are clearly out-
lined in a 63-page book which LaSalle will send yeu
frec. If you have the urge and the will to increase your
inceme, clip and mail the coupon for it- NOW.

LASALLE EXTENSION—Adult Busincss Training, Dept.1483HR,Chicago
I'd like to see whether 1 should take np Acconntancy, Send me—withont obligztion or cost to me—your booklet
Accvunturicy, the Profession That Pays, and full information about your Actountancy Lraining program.

Other LaSalle Opportunities:

If more interested in one of the fields indicated below, check and mail now.

OBusiness Management BRailway Accounting
LIModern Salesmanship
Law—Degree of LL.B.

Commercial Law [JExpert Bookkeeping

[0 Higher Aceountiancy

Practical Accounting and
Office Management

Business Correspondence
Businese English
[OStenotypy

EC. P. A. Coaching

When Answering Advertisements Floare Mention Qoteber Medern Mechandx s



1'M DOING SWELL IN RADIO.
MARY AND | ARE TO BE

MARRIED NEXT MONTH.

RADIO 1S A BIG BUSINESS
AND GROWING FAST. TAKE
MY TIP AND GET INTO
RADIO NOW, TOM!

| HAVEN'T HAD A RAISE

IN YEARS -+ GUESS | 3

NEVER WILL - - I'M READY
TO GIVE UP 4

BUCK UP TOM, WHY NOT
TRY AN INDUSTRY THAT'S
GROWING - -WHERE THERES
MORE OPPORTUNITY

THEN | CAN MAXKE
@\ REAL MONEY
SERYICING i
RADIO SETS

OR INSTALL AND
SERVICE LOUD
SPEAKER SYSTEMS

| will frain YOU 1too )
at Home in Spare Time

for Good Jobs in Radio

ITH, Presid
Nntlonal Radio ;gstllt:z‘:

f
more men for the Radio
lndus ry than any other

an in America.

ERE'S PROOF

MY TRAINING PAYS

$80 Monthly In Spare Time

“I work on Radio part time, still
holding my resular job. Since en-

rolling five years ago, I have aver-
month.”’—
809

aged around $80 every
JOHN B.
-Valley St.,

T\IORISSETTE.
Manchester, N.

Makes $50 to $60 a Week

“I am making between $50 and $60
a week after all expenses are paid
and am getting all the Radio
work I can take care of, thanks to
N. R. I.”—H. W. SPANGLER,
126% S. Gay St., Knoxville, Tenn.

Operates Public Address System

“I have a position with the Los
Angeles Civil Service, onenatmg the
Public_Address System in the City
Hall Councnl '\1) sala\y is $170 a
month.”—R, ROOD, R. 136,
City Hall, Los Angeles, Calif.

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

MANY RADIO EXPERTS MAKE $30, $50, $75 A WEEK
Radio broadcasting stations employ engineers, operators,
station managers and pay up to $5,000 a year. Spare time
Radio set servicing pays as much as $200 to $500 a year—
full time jobs with Radio jobbers, manufacturers and
dealers as much as $30, $50. $75 a week. Many Radio
Experts operate their own full 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, avia-
tion, commercial Radio, and loud spcaker 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 statements. Mail the coupon.

THERE'S A REAL FUTURE IN RADIO FOR WELL TRAINED MEN

Radio already gives good jobs to more than 300,000 people. In
1936, Radio enjoyed one of its most prosperous years. More than

X724 about THE TESTED

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



ONLY A FEW
MONTHS AGO
YOU WERE SLAVING
AWAY AT THE
SAME JOB AS THE
REST OF US.NOW
LOOK AT YOU. |
HOW COME?

BI/LL! GOsH,| DIDNT
KNOW YOu, IN THOSE
SWELL CLOTHES AND
THAT SNAPPY CAR,
SOMEBODY LEAVE

YOU A MILLION?

WELL,TOM, | DECIDED ID
NEVER GET ANYWHERE

UNLESS | PICKED OUT

A BUSINESS WITH LOTS
OF OPPORTUNITIES AND
TRAINED MYSELF FOR

IT-- SO | PICKED

RADIO!

YOU HAVE THE SAME
CHANCE TOM. ABOUT A
YEAR AGO | SHOWED

YOU A BOOK FROM
NATIONAL RADIO INSTITUTE
TELLING ABOUT THE
OPPORTUNITIES AND FUTURE
i IN RADIO, AND HOW OTHERS

HAD SUCCEEDED THROUGH
THEIR HOME TRAINING.WELL~
A I ENROLLED.

N.R.\. TRAINING
CERTAINLY PAYS.
| JUST STARTED
AFEW MONTHS
AGO AND I'M
ALREADY MAKING
GOOD MONEY

\ IN MY SPARE

OR MARE GoOD
i MONEY IN ANY ONE
q oF THE MANY
OTHER NEW AND
 GROWING BRANCHES
OF RADIO. I'M GOING
TO SEND FOR
THAT FREE BOOW
RIGHT NOow /o~

KNOW RADIO.
.| MINE NEVER
SOUNDED BETTER |

$500,000.000 worth of sets, tuhes and parts were sold—an
increase of more than 60% over 1935. Over a million Auto
Radivs 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. very year millions of these sets
co out of date and are replaced with newer models. More
millions need servicing, new tubes, repairs, etc. few
hundred $30, $50, $75 a week jobs have grown to thousaunds
in 20 years. And Radio is still a new industry—growing
fast!

MANY MAKE $5, $10, $15 A WEEK EXTRA
IN SPARE TIME WHILE LEARNING

Almost every neighhorhood needs a good spare time service-
man. The day you enroll I start sending you Extra Money
Tohh Sheets. They show you how to do Radio repair jobs,
how to cash in quickly. Througheut your training I send
vou plans that made good spare time money—$200 to $500
a year—for hundreds of fellows. My training is famous
as ‘“the Course that pays for itself.”

1 GIVE YOU PRACTICAL EXPERIENCE
My _Course is not all hook training. I send you special Radio
equipment; show you how to conduct experiments, build
circuits ill'ustratmr: imnor(;mt. principles used in 'modern
Radio receivers, broadcast staticns and loud speaker installa-

© OH.TOM,ITS WONDERFUL
HOW FAST YOU'VE GONE
AHEAD IN RADIO. WE
NEVER COULD HAVE

GOTTEN MARRIED ON
WHAT YOU WERE
GETTING BEFORE.

OUR WORRIES ARE OVER.
I'M MAKING GOOD MONEY
NOW, AND THERES A REAL
FUTURE AHEAD FOR US
IN RAD/O.

tions. I show you how to build testing apparatus for use

in spare time work from this equipment. Read about this

50-30 method of training—how it makes learning at home

interesting, quick, fascinating, practical. Mail coupon.
MONEY BACK AGREEMENT PROTECTS YOU

I am sure I can train you successfully. I will agree in

writing to refund every penny you pay me if you are not
isfied with my Lessons and Instruction Service when you
I'll send a copy of this agreement with my Free

FIND OUT WHAT RADIO OFFERS YOU

Act Today. Mail the coupon now for “Rich Rewards in
Radio.” It’s free to any fellow over 16 vears old. It points
out Radio's spare time and full time opportunities and those
coming in Television; tells about my training in Radio and
Television: shows you letters from men I trained, telling
what tley are doing and earning. Find out what Radio
offers YOU! MAIL THE COUPON in an envelope, or
paste it on a penny post card NOW'!

J. E. SMITH, President
Dept. 7TKH
National Radio Institute
Washington, D. C.

GET THE FACTS,
MAIL THIS COUPON
NOow!

- This l::mjpnn is Good for
One FREE Copy of My Book

D &
HELPE -
pREDS OF [ RICH REw
N MAKE ]

£

[}

J. E. SMITH, President, Dept. 7KH, H
National Radio Institute, Washington, D. C. 8
Dear Mr. Smith: Without obligating me, send ‘‘Rich Rewards in Radlo,” W
which points out the spare time and full time opportunities in Radio and |
explains your 59-30 method of training men at home in spare time to R
become Radio Experts. (I’lease Write Plainly.) n

B ]
YRV IR 0a000A00000003000000300050G0000000 BO00ACA0000S AGE...... .. 1
= [ ]
.ADDRESS PPN teeesens beeerreatssteeeseiteetonainonns =
| |

N B e STATE.............. |
]
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Since the “Horseless
Buggy” Days, We Have
Helped Inventors

PERHAPS you have already
heard about our firm, hecause
one clieut tells anether—and we
have served men in every state
in the Union, and in nearly every
fereign country. We have been
working with inventors since
1898. If yeu hava a good inven-
tion—or an idea for ene—and
don't knew what Victor J. Evans
& Co. can do for you, NOW is
the time to find out.

How We Can
Help You

Both the Patent @ffice and the
U. S. Supreme Court have made it
clear that the inventor nceds the
assistance of a competert patent
lawyer when it cemes to protectir,
an invention. It is one thing to thmﬁ
up a goed invention—it is anuther to
get effective patent p etectisn on it.

Foc mere than a third of a certury
-—it has Dbeen our Dmnsiness to give
sound advice and ceunsel (v _in-
ventors.  Our free books (described
on the oppesite vage) tell what steps
in take first. how 1e prciecl yeur-
self. how the laws protects you, what
you must do, when to offer your in-
vention for sale, how ethers have
succeeded, and much more. You need
this informztion.

Simple Inventions May
Have Excellent Com-
mercial Possihilities

FRE’UENTLY inventers confuse
the size of the cemplicatior of a
clevice with the question oi ocommer-
cial valte and patentability. These
twe faclurs, of ctourse, have no re-
Iation to each ether. Most of our
present-day complicated machines
represent a precess of evolution, a
series of inventions, @n the other
hand. ever sc often seme inventor
cemes along with a very simple
“gadeet” which possesses the ele-
ments of broad utility and is patant.
able. Some of the most prefitalle in-
ventious bave Leen of this latter
class. Shown abeve are a few such
exumpies. Whbether a device is simple
or cemplex, if it represents a forward
sten to save manwfacturing costs. to
save labcr, or to add enjeyment te
human Llife, it may prove patentable
and mrefitable, This subject is more
fully discussed in the bhooklet en-
titled “Patent P:otection” ghown on
the opposite page.

DA\']D SARNGFF, ence a roor lad
and new the famcus President of
the Radio Corroration of Americo, in
an article in Tiherty Magazine states:
““Civilization means eliminaticn of un-
necessar) labor. The sewing machine
and the vacuum cleaner save millions
of wemen from backbreaking toil. The
tractcr_makes the farcier's life bLear-
able. The automebile lends wings te
us all.  The airplane is our magic
vuriies It weuld be maduaess te slow
up invention hccause our trouble is
not that mechanical science moves tco
speedily, but that the gevernmental
and sacial scicnces move todo slowly

In a werld reorganized te vibrate
within certain wave bands, human
intelligence will be able to dis-
tribute equally nature's boun.
‘ties frem alove and below,
ard make oprinces O
paupers.”’

What
Will Be Next?

E\ since George \Vashingten
signed the first patent, America
has led the world in inventions. It
may be said that not a year has gune
by without some important inventiens
being patented and commercialized.
David Sarnoff, nresident of the Radio
Corporation of America, sees a big
future ahead for science and inven-
tion. Just ac sure as the sunrise, 1937
will see new irventivns come out—
sew wealth made from patents. Your
idea may be me of them. You never
can tell, For this rcasen yeu should
send fer our bcoks today and get the
facts about patents and inventiens.

N N N N N B B N N N N N N B N §F §E F]
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These FREE
books tell you

Gel the anawers (@ venr nuestions:
Hew can L protect my invention?
Whae can I shuw my invention to
manniacturers?  Whea can T effer
it for sale? Hew shou.d I go about
selling it? Can ] yet protection with-
oat a patent? What are my em-
plovers rights? These aud other im-
portan: quéestivos are tully answered.

Learn how our patent |
laws protect you

The U. S.
kas liheral pate
eot laws, and
much of our
national  wealth
is based on pat-
ents. In fact,
a lananese com-
mission  decided
that American
PTORress was
mainly due to ou-
pelent laws. These
laws are tmade to
protect you. Find
out about them uow,
This is fcr_ your
own geod.

Mail Coupon Today

. Delays are dangerous. If you have a good
invention you should get protection for it just as
soon as  possible.  Don't
turn this paze urtil you
have elipped and rmailed
thiz cottpan—2nin will hear
from us by return mail

115 Mechanical Principles
Shown
Request the book ‘“Patent Protection” (sent free ‘

to inventors), Net only dces it tell ¥ou what to de and
for vrotcction, and how to do it—it also shows you ‘ ot buan

ten of .
g eppies o F
end M2 rT 'lﬂ"ﬂi'i o {nrenticn.
B e
Hut:'.\ oftle

115 different mecharical movements that You may P
use in ceveloping vour cwn inventiens. Inventors Hame

tell us they have found these useful. srest and W T e ST

L BN & _E N ¥ | city o TONR
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BOOKS SENT FREE!

ON A AL

5 VOLUMES BRAND NEW EDITION
Onlv 15 minutes a day with these WON-

ER BOOKS can nrepare you for a good
dmlllng job in less than a year. Mechani-
cal and architectural dramnz from simple
sn'a)ghc Iines to important complex plans.

A step at a time! Bulilt especially for be-
ghmexs, for men with only grammar school-

ng. Drafting room practice, PLUS EN-
GI\ET‘R]\G. made easy and clear. In
cludes  complete course In  blue- nrlnt
reading,

Blg Fleld Blg Demand  Big Pay

Competent draftsmen are urgently needed
right now in nll bundlng and manu!acturlnz
lnes at $30.0 l Wee . hat's
’r st the beginnmg—!—‘on DR, MEN HAVE

IIE BEST CHANCES FOR ADVANCF\‘KENT
Pleasant. fascinating work, e

2 S
cnunon for a set and see for yourself.

For Beginners

Written, so you can
understand every word,
y 22 well Enown engi-
neers and architects.
DeLuxe flexible binding,
nearly 2,000 pages,
1546 blueprints, charts
and diagrams;- prepares
you for a good drafting
Job in mechanical or
architectural lines. Sent
for 10 days’ freo cxami-
nation if you mail cou-

pon iwmediately. 4 uear's c;nn’:tluny éntm!:ershlp in the
mevioan Technieal Society mow

These Instruments ipallveaders of chis famn...‘;:ycf’or podic of:[}
9 sy aa \oorth more

Included a e boaks

Uum Uw coat
te l dra; wln

e Sel
you send for these draftlni
These Instruments are made of the fin
of German silver, are absolutely accurate
and ara Packed in velvet lined leatherette
poc case. Real $10 value, but included
\vn.h these books.
AMERICAN TECHNICAL SOCIETY
_Dept. D7320, Droxel at 58th 5t., ¢hleag ,

American Tech cal s“nety, D.pt 0732!:

Chicag
trl w 5 volume set of drafting. I wm pay
. I I w lh.lmayrem s in 10

instruments It

ll nd

nly $3.00 a 24 80. the advers

Send latest edition and include drawing instru-
ertificate.

Name -

At'ath ezt Stating age, accupation, eMpIoyer's name wod address and
t of at least one business man as a reference.

I'D BUY AN ATLAS AND
HERE'S WHY

““It’s the
sweetest
running lathe
V’ve ever seen .
every inch deslgned to do a better job. Has
complete V-belt drive, built-in countershafk,
and 16 speeds with gears to cut hundreds of
threads. For real value, take it from me, get an
Atlas.”
. Send for free catalog showing Atlas
lathes, drill presses, arbor presses,
motors, grinders, attachments.

" ATLAS PRESS CO.

1052 N. Pitcher Street, Kalamazoo, Mich.
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J. A, Rosenkranz © Mrs. J. A. Rosenkranz
Co-Founders of Natlonal Schools
DONORS OF THE FUND

After 32 years of continuous and successful management
of National Schools, Mr. and Mrs. J. A. Rosenkranz are
making the most remarkable offer ever announced in
Trade School history—I00 Complete Scholarships,
valued at $25,000, in Combination Extension-Resident
Courses of National Schools to be given away, absolutely
free, including Round Trip Transportation from any poinf
in continental United States fo Los Angeles. In estab-
lishing this unusual Scholarship Fund, the donors wish it
clearly understood that its purpose is to help 100 de-
serving and ambitious men who wish to get ahead in life
and realize that the proper kind of training will increase
their chances for success.

ANY MAN OVER 17 ELIGIBLE
Are you mechanically inclined? Are you kept down by
lack of training? Are you in a rut? Are you ambitious
to succeed in the line of your best abilities and interest?
Here is your opportunity to achieve your ambition and
desires to the full extent absolutely without cost,
whether single or married.

START AT HOME—FINISH IN CALIFORNIA
Winners of the Scholarships will receive technical and prac-
tical training in the instruction division they have entered.
They will receive their preliminary theoretical training at
home; and will then go to Los Angeles to receive their final
shop practice in the training departments of this million
dollar school. The winning scholarships include all tuition
costs, plus Round Trip Transportation fare from any point
in continental United States to Los Angeles. (Citizens of
Canada are also eligible for scholarships.)

EASY TO ENTER—ANY MAN CAN WIN

All you have to do to take advantage of this almost unbeliev-
able opportunity is to send your entry blank at once, indi-
cating in which of the following four divisions you wish to
enter: Division One, AIR CONDITIONING; Division
Two, ELECTRICITY; Division Three, RADIO AND TELE-
VISION; Division Four, DIESEL AND GAS ENGINES.
By return mail you will receive full instructions with informa-
tion to help you 1 the only requi for i
for one of the scholarships, which will be to write not over
150 words telling, “WHY I WANT TO GET INTO AIR
CONDITIONING” (Or, ELECTRICITY, or RADIO AND
TELEVISION, or DIESEL AND GAS ENGINE WORK,
depending upon the division in which you are entered).
The only thing that counts with the judges is your honest
reason for your choice, nothing else will matter. You don’t
have to worry whether or not you write well or poorly. The
100 best reasons will win the 100 Complete Scholarships.
Winners will be announced not later than December 31, 1937.
MAIL YOUR ENTRY BLANK AT ONCE!

$25,000 has been placed In escrow with the Hollywood
State Bank, Hollywood, California, to guarantee the

granting of the 100 scholarships to the winners.
(Escrow No. 3955)

NATIONAL SCHOOLS

4000 SOUTH FIGUEROA STREET
LOS ANGELES, CALIFORNIA

NATIONAL SCHOOLS’
32nd ANNIVERSARY
SCHOLARSHIP FUND

FREE

Absolutely

100

Complete Trade Courses
To Be Given Away

WINNERS WILL RECEIVE COMPLETE

PRACTICAL TRAINING
National Schools, established in 1905, has gained recog-
nition as one of America's foremost trade schools.
Revolutionary progress has been made in perfecting a
training plan that enables ambitious men to thoroughly
qualify for success in the trades taught by this school.
Scholarship winners will receive exactly the same com-
plete training given regular students of the combination
Extension-Resident Courses. Only a residential school
such as National can offer this type of instruction,
which enables the student to master the preliminary
technical phases of his training at home; and then com-
plete the necessary intensive shop training at Los
Angeles so essential for success in the following prace
tical trades:

DIVISION ONE—

AIR CONDITIONING

DIVISION TWO—

ELECTRICITY

DIVISION THREE—

RADIO AND TELEVISION

DIVISION FOUR—

DIESEL AND GAS ENGINES

MAIL YOUR ENTRY BLANK TODAY

S e, S o — — — — — — p— T— — p— P f— o
NATIONAL SCHOOLS. Dept. (0-MMF

4000 So. Figueroa St..
Los Angeles, California.

Please send full details of Scholarship Ofter, and enter my name as
a contestant for one of the 100 Free Scholarships.
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How

To Determine W
The Patentability
Of Your Invention

Before you spend money in making a model, or
spend weeks in its design, we advise you first to
have a preliminary search made through U. S.
Patents in the U. S. Patent Office to see if there
are inventions like yours already on record; and,
if so, let us give you our opinion as to the patent-
ability of what you have.

We employ experienced searchers to perform
this service for you. From the reports of our
searchers we can quickly form cur opinion as to
whether vour invention is conironted with ob-
stacles in the form of already granted patents.
First get our FREE BOOK and read the chapter
on “How Can I Know Whether My Idea Is
Patentable r”

How We Serve The
lnventOr t}:;;e have secured patents

inventors located in
every state in the Union. Our organization is
a large and efficient one. Our practice is con-
fined entirely to Patents, Trade-Marks, and
Copyrights. We have had vears of experience in
Patent Matters. \When youplace your invention
in our hands, we are in position to proceed at
once to secure protection for you. Our fees are
reasonable, and, if you desire, we can arrange
convenient terms of payment.

‘What

CLARENCE A.OBRIEN & HYMAN BERMAN

Help is the
Patent Attorney?

Your invention may provide your life’s great-
est opportunity. If it is to bring income to you
it should be legally yours. TUpon 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.

What The
Must Know [ o o pro

the inventor must follow certain definite steps
that precedent has established as the gquickest
way to reach his goal. Our FREE BOOK,
“Patent Guide for the Inventor”, gives a con-
crete, logical, and thorough resume for the in-
ventor to follow. It takes him, through 48 pages,
from the crude first model to the finished com-
mercial product. It shows the inventor how to
avoid mistakes, how to shorten the road in
getting his invention ready for market; it also
points out how to save money and avoid the
errors of inexperience in applying for patent.
Getting our FREE BOOK should be the first
step in definitely declaring yourself an inventor.

After vou get this illustrated, clearly worded guide of care-
fully compiled patent knowledge you will know how to pro-
ceed without expensive mistakes and discouraging setbacks
from “wroug-track” methods.

Inventor

3175 ADAMS BUILDING, WASHINGTON, D. C.

Registered Patent Attorneys before U. S. Patent Office

12 Accept No Substitutes! Always Insist on the Advertised Braad!
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' acytor/hese Wetinig i
Keen competition in every ferm of in- FREE RECORD
dustry has put manufacturers feverishly @F INVENTION
at work trying tc speed up output, reduga FORM ™= F3EE
everhead, save on materizls, outsell trade Eacgrd o e
opponents. The inventor is the keyv-man eu?.xble? o to n'mlccl iy con-
: = N : 3 veni: kele Four
in making advancement possible to any  FNN RS fuich of S
business. Uvpon the inventor rests the Ressed in B menncr of ralue
success of many cnterprises. foe SRR e ol

bl 55 - : 5 : ; CEL . COLPON  TOUAT
This does nut mean that you must have  7THL COUPON ~TOTLAY
something gigantic to svin commercial BOOK  and Revud  of
success. A new way to open a door Jarestion Fom.
or button up a shirt may be the
* very thing hundreds of manujacturers are
looking for. If yeut have samething novel
—if it is practical to manufacturc—
no matter whesher it he an improved
Tuttle for a child or a whistle fer
a mcehanical autemobile,
there is likely a wait-
ing market,

Importance
Of Immediate
Action

In making applicatien fer pat.

ent it 1s important te be first.  TEAR OFF
Even if yeur application is de- AND

CLARENCE A. 0'BRIEN
& HYMAN BERMAN

L 3175 Adams Building
layed by a few dayvs you may WASHINGTON. D. C.

. M d ! MAIL Roglstered Patent Attemeys
be placed at a disaavantage. Before U. 5. Fatent Office
The short time that elapsed be- NOwW! e o e Cl” i s

¥ 3 2 3 o pecially ¢vared “'Resord of Inventien’” form.
tween Elisha Gray’sapplication &7 U e ok ot chltiate i,
for his telephone patent and o

FAWE ssntvmsramnsanrrsastoabtasasinsionstrntiony

the application ef Alexander & |
Graham Bell probably cost W ADDRISE vviiceemimininerssreesinsi e er b
Gray the rights to the tele- o -
ph.ne. ' (Please writs ¢r print plaisly)
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Random Chips prom

Built from MM plans by Antonlo Mateos, Jr., of Orienee,
Cuba, this “Sunray” sailboat features good performance as

It placed third in contest with 23

wall as good sppearance.
keen design and skipper’s skill.

boats, atwesting to ifs

COPIES of MM reach many foreign lands and
we note with pleasure that our foreign readers
are also very much interested in workshop proj-
ects and have turned out some excellent boats,
radios, model trains, model airplanes, etc. Proof
of this fact lies in the photos we have received.
To one of our fcreign readers, Antonio Mateos,
Jr., of @riente, Cuba, goes this month’s Work-
bench first prize of §5. He says:

Dear Editer:

1 am enclosing a photo of my "'Suntray'” sailboat which
was built from plans in the MM book—'‘How To Build
20 Boats”. In a regatta held here, the sailboat placed
third in a field of 23 contestants.

I am now considering the idea of building another
boat, not to exceed 16 feet, and would like you to send
me the latest copy of your blueprint catalog,

Antonlo Mateos, Jr,

Pleasing to the eye and, apparently, pleasing in
performance, Mateos’ “Sunray” certainly reflects
her builder’s skill.

ERE
Another foreign reader, Alan Rea, of Melhoume,

Australia, wants to correspond with American
model builders. He writes:

14

Dear Editor:

Just a few lines to let you know I have been a regular
reader of MM for severaj years. 1 like the simple radio
articles and workshop kinks best.

1 do not care for your articles on football or baseball,
but that may be because we do not understand your
92me down herc. Please tell other readers (16-17 years
old} that 1 would like to correspond with them abeut
mode! building. My address is—45 Lansdowne Rd.,
East St. Kilda 52, Melbourne, Australia.

Alan Rea.

Ilere's your chance to make a “Pen-Pal” in the
land “way down under’. From our contacts we
can assure readers that the Australians are real
good modelers.

L3 2

Remember the “Flying Flea™ airplanes that ap-
peared in France several years ago? For a time
thc newspapers and magazines were filled with
articles and photos concerning the novel looking
aircraft, but interest seems to have died out. Per-
haps the fact thal several goveraments banmed the
flying of the “fleas” is responsible. At any rate,
reader Aubrey W. Burton, of Reliance, Neb., has
built one of the peculiar looking planes and his
letter and photo won a $3 award. The letter
reads:

Dear Editor:

Enclosed is a pheta showing my own idea of a "'Flying
Flea” airplane. It was built during my spare time and
I will be glad to supply more information to any of your
readers, providing they enclose a stamped, return en-
velope with their inguiry.

The plane is now powered with a Lawrence motor, but
I am going to put a tonverted Ford engine in it soon.

Aubrey W. Burton,

Our host of home-huilt aircraft fans will un-
doubtedly take advantage of Burton’s kind offer

Unusually novel in appearance, this “*Flying Flea® type of
airplane was consteucted by Aubrey W. Burton. of Reliance,

Neb. Itis copied from g popular design originated in France.

Modern Mechanix



the Editor’s Workbench

to supply full information abeut his plane. Go to
it, lellows, but don’t [orget the stamnped envelopes,

Hok

Midget vacers still have their boosters among
MM readers and a letter from J. C. Whittington, of
Ware Shoals, S. C,, was awarded a $3 prize. He
states:

Dear Editor:

Using a design copied frem your Midget Miller racer
in the “How To Build It” book, I constructed a racer,
a photo of which is enclosed.

Can you imagine a car, 30 x 66 inches in size,
equipped with a two-cylinder 15 h. p. opposed motor
(1920 model) and having a three-speed transmission
as well as a 10-plate clutch? The engine is placed at
the rear and the generator charges a battery placed
under the front hood. The car travels along at 40
m. p. h. comfortably.

1 enjoy réading MM, particularly the articles an
trailers and midget racers.

J. C. Whittington.

Good work, Whittington. We hope you'll tackle
the Arlen Special racer, which was described in
the past few issues.

B0

Want to simplify the job of mowing your lawn?
If you dg, a letter and photo from Ammold R
Tolley, of Hagerstown, Md., will interest you. His
$3 prize winning letter reads:

Dear Editor:

Here is a snapshot of a gasollne lawn mower which
I made from a washing machine motar and a few old
bicycle parts. The device works well and is a great
help,

1 hope this project is interasting emough te warrant
use in MM. I always read about other readers' ideas as
presented in your magazine and enjoy this feature im-
mensely,

Arnold R. Toiley,

FaIEAT

Powered by a two-cylindet opposed eotor of 1% h.p., rhis
snappy midget racer was built by J. C. Whitdngton, of Ware
Shoals, S. C. C size with coav I auto at rear,

October, 1937

A washing machine motor and a few old bicycle parts wete

Tolley, of Hagerscown, Md., to change

uved 12’ Amold R
hand lawh mower into a practical Powered mower.

his ol

We wouldn’t be surprised if a great many read-
ers write in for more details about your pewer
mower, Tolley. Practical projects always seem to
“click” with MM readers.

w5 ek

Don’t forget that the new edition of “How To
Build 20 Boats” is now available. Filled with
practical articles and plans for building various
types of boats as well as with money-saving kinks,
the book can be purchased from your local news
agent, or direct from Modern Mechanix, Green-
wich, Conn, for the small cost of 50c¢ per copy.

ThE

Another foreign reader who won a $3 prize for
his project letter is Arthur V. Zahara, of Sliema,
Malta. He says:

Dear Editor:

Enclosed is a phots of a skiff that I have built. Iam
waiting for a plan for another skiff or punt to appear in
MM and then I will start bullding again.

I have not been a reader of MM very long, having
started Just a few months age. However, I now plan
10 get it monthly, for 1 have found it to be well worth
my money.

Arthur V. Zahara.
[Centinued on page 18]
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Righ School Course
at Home

Many Finish in 2 Years
You can complete thissimplified High School
Course as rapidly as your time and abilities
permit. Equivalent to resident school work
—prepares you for entrance to college. Stand-
ard H. S. texts supplied—Diploma. %redit for
H. S. subjects already completed. Single sub-
jectsifdesired. HighSchooleducation isveryimportant
for advancement in business and industry and socially.

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

Business—Industry

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

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

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

An Educational Institution

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

Don’t Be Handicapped—
Complete Your Training Now

Be a High School Graduate! Prepare yourself for promo-

tion in Businessand Indus-
20 Other Courses

try —for the Professions,
Over 160 noted Educators, En-
glneers, and Business Men
ol

struction material, which is
used by many resident schools
and colleges, U. S. Nay

e offer yoau quelity tralning
at home for the best-paying
lines of Industry and Business,
as listed in the coupon,

College Entrance and so-
cial success. No inatter
what line you may select,
High School training will
prove invaluable to youl
Our_ moderate fees cover
all instruction, standard
textbooks and Diploma.
Easy monthly terms. Get
ahead in life. Start your
training NO'

Mail coupon f or information about line that interests you
American School, Drexel at 58th, Chicago

American School, Dapt, H128,

Tell me how to train for success in line checked. No

obligation.

O Accounting & Auditing
OArchitecture & B'’lding
OAutomotiveEngin’ring
OBusiness Management
OCom’'ercialAeronautics
OElectrical Engineering
OElectrical Refrigerat’n
OAir Conditioning

O Civil Engineering
OComplete Law

OHigh School Course

Drotol ot 5811, Cilcago |

ODiesel Engineering
O Drafting & Design
DLiberal Arts
OPrivate Secretary
OHi'erAc't’g¢(C.P.A.)
OHighway Engin'r'g
OMechanical Eng’'r’'s
Radlo & Television
O Salesmanship
OSteam Engineering
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Works Off 110 Volt
Electric Light Circuit =

Fur this wunheard of price, yon can get the =—
marvalons  Dynamic Sup“ matged \Welder —"—",
conplete—all ready to vlug in your light socket -—
—t.ething eke like it has ever been made, This /4
new Bynamic Super.Charged Welder is a radic

cal departure fiom accepted welding practices.

Jt will o the work of welder's seflin? For much hisher nhrlees—sach
as ¢y’linder blocka, bumpers, tanks, etc, and At e same time Will
solcer and brase ¢n the lightest material—and the co t 15 not $220.00
o $120.00—think of It, the eomplete prise 15 only €19

WELDS CYLINDER BLOCKS,
FENDERS, AXLES, BODIES,
BUMPERS, FARM MACHINERY,
CAST IRON RADIATORS, ETC.

With the Dyaanic Super-Charged Welder: @
wan without. nrevious welding _experlence can
make for Nimsell us mich as $5.00 o a umn'
;ob that can he done jn lesx thao ene hou
Many welders make as much as $15.00 to 210 fm
a day. Despite itz serviccability, the Dynamio
Welder 1s llght and easily' Dportalle—can he
carrlec avund >y Land and set on the running
board of any car ysu e werking on.

DYNAMIC SUPER-CHARGED  WORKS ON IRON, STEEL, TIN,
WELDER BRASS, COPPER AND ALL

Does Both Meh:'l:l:i::‘aml Carbon Arc OTHER METALS.

Can be used eﬂclcntl on both Lypes of welding, With this welder you can work on all kinds cf
E}ﬁdgﬁ"s o aams, %\.,405‘9 T .,cwl‘%'f%‘g metal—nothing will stump Tau-—yeu ren tackle

enced man soon can de all kinds of
wWelding.

o Ornrite- It 35 DI 50 STAONRIY anything and in no time a: ell you will be abile
rep.ms am unﬂ.tlully un]l.uu\\n—yu ‘1 ||Ev=r % do finished repalr johs that uill e credit to
bave to worty al:eut them. It ccols so efficlently  gn gxnert. Once scu have the Iwnamie outfi,

o "‘Eucﬁfap“si?. m‘n:“}‘n‘s:ﬂﬁé‘"ﬂ?l? Joshout, sV you afe il set tn a prefrablo welding business

cool down. of Your ¢wni—you hass it yoursell,
- ...-.

AGENTS WANTED] Do vu want somethlng easy to sellt You l LNANIC WELDER €., )

» . can make big pofits In(reducing te gcreses, 225-AH Silverton Ru., Chicago. llinals,

factories, mechanles, jariters and mainlenance men the new Dyaamic Supers centlemen

Charged \Welder—we’ll let yuu try it for ten 3da¥s at om risk so You <au De 2wy send me full pm tienlave oc. yow' blg peat

convinced of the Immvense salez pessibilitles. Get o big puefit piad 2nd ten day l plan un§ 10 day tiial cfier
trial offer. Jusi send toupog below and mail &t 'fODAY.

DYNAMIC WELDER CO.
2225-AH SILVERTON ROAD, CHICAGO, ILL.
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AC-RADI] ON
EVERY ELECTRICAL
SUBJECT COVERED
;]rr newg fnr anybndy iniereated in Hleckrleity, BRANT
Itlon i a El?ch"l(‘]% brought right down to dote
\VIEI\ LV E]r.'cl.r l subl ot ly covered. 1O big Volumes
nd all snpped FREE
4
——1 BIG FIELD' Demand!
2 understand, plectricloy
Beginners B|g Pay! E%‘S \u‘genbly Beded righe nowy
and Experts Shict,” Hlor,
B awplEnes, Mathine sh ps—pra Ty in.
over 3000 pages— ey dupstuds un eluv.l.l Jeily wod owen whn ooy
Hundrens of illus.f this subject male on=Y. ant, rascnzi-
traticns—the mﬂgt' ing work, easy to lsarn_ and do; lesrn quickly
complete work of with these hooks. Send coupon for a sel Kor
ll:.w1 hrd %v@:' puh-§ TRFE examination and eep for ynoursalf.
el T Ay A yooT's consulting mrembershin
motors, p o w SEND 1r. T et aal: I hum el Baries
g"i‘h_‘!m- radiog. now glven to all readers af
slovision, svery: Huw t lsﬂ;amﬁgus Cyclwlg‘eg;‘ator Elec
1l By 43; £ WOl
?’é"l“a‘;‘ﬁ‘fm;‘“’;ﬂ ore fhan cast af booke.
f pa AMERICAN TECHNICAL SOCIETY,
e ST} Dept. E7320, Drowcl at BAih Chizage

L Sl Qoamelio: BEAR Bt
AnteHcan Technmical fociety, Dapt, ETY3Z0, Drexal a! 88th Sk, :h.:ngo
Eend for 10 days® fiue use, RRAND NEW 10 vallune set of Firctr.cal
Engincering, In return for mailing this conpen prunptly, send ce-titi-
mberahip [n thie crican Technical Socieiy entitling mc
fuil comsutting privilegs tor ons ong yea. T will pay the fow cents delivery
cheyges on the [ooka, I T wish I wony return tiiem Lo ays sud uve
¥ou nothing, it if T keep them 1 will send 32.00 afh:r 10 doys, then
£3.00 a month untll uu.- total price of caly E20.80 ia paid.

Name ____

Address mee—eao_o amcesccceavecmrccmcmcmmcccccccncnoan
State

. occupation and na:he and adaress of
ness mMan as refere

CUY e e
Pleass altarh letter statin,
employer and at least ona

. A, E:glzs toolr 1.n £200 his Arst
T‘nH gr Rug

3 ing quLek. a5y profts.
lesl\w rurs like new, on
TMundred ok custoniers in vour vicinity

EASY TERMS

equipmenl. Tay part  diwo—Palanes
ronthTy. v slwp reeessary. Used by the Tnited
Stures  Government and Statler Hotel Syslem.

Aannfactured sinece 1018—everr maching guar-

" FREE BOOK

Bend todar (nooblization) fer boollet j1Tus-

tratine Rug-Washer and telllng luny you g
can ¢arn largs vrofits ac pilces below
uther inethods: how Fou can build
8 pertnanent year-around business;
and how Yyou can_Day of easy
terms.  Enjey a lavker lucome,
Wilte Lnday—N O\,
VON SCHRADER MFG. co.

200 PL., Racino, Wis.

Inexpensive

Editor's Workbench Chips

[Continued from page 15]

To provide meny hours of healthy outdoor actlvity, Arcthur

V. Zahara, of Sliema, Malta, constructed this two-seaser
skiff. The craft’s desigh assures speed with minimum effore.

We think reader Zahara will find the new edi-
tion of the “How To Build 20 Boats” book much
to his liking, for it features plans for several small
boats such as he refers to.

L L]

Every reader of MM is invited to send in photos
and letters deseribing completed workshop proj-
ects. Although we prefer to use photos showing
projects constructed from MM plans, we assure
our veaders that equal consideration will be given
to other photos.

Photos, upon 'being received at the MM office,
are judged by the editors and the best photo re-
ceived each month is awarded a prize of $5. All
other photos used in the Workbench are awarded
prizes of $3 each. The fact that a photo dees not
receive a prize one month does not mean that it
will not be considered when the following menth’s
judging is conducted. In fact, the photos are
judged collectively each month, the best of those
on hand being considered each time.

S

Have any of our readers had any experience
with the building and flying of model airplanes
powered with compressed air engines? Weuld
you like to see plans for a model of this type?
We would like to hear from medelers regarding
these questions and would welcome photos of any
models using compressed air engines.

HH

What hebby de YOU think is the most popular
in the United States? Perhaps you will be sur-
prised to learn the answer which will be printed
in our next issue, but at any rate you have plenty
of time to send in a card or letter voting for your
pet hobby.
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GIL. CREIGHTON
One of New York’s best-known
Poster Artists and Art Consultants

Shows by Dramatic Comparison

How Extra Pounds Can Trans-

JormaSkinny, UnattractiveFigure

to Normal, Manly Good Looks

SEE THE DIFFERENCE WHEN
SKINNY PEOPLE GAIN POUNDS

Why Thousands Gain 10 +o 25 Pounds

Hick — with new IRONIZED YEAST tablets

F you look like the picture on the left—skinny, run-

down, unattractive to the other sex—don’t think
for a moment that your case is hopeless. Thousands
of men and women who never could put on an ounce
before have gained 10 to 25 pounds of good, solid flesh
in a few weeks with these wonderful new Ironized
Yeast tablets.

They’ve also gained naturally clear skin and ruddy
color, new healthh and strength—new pep, new pepu-
larity and joy in life they never knew before.

‘Why they build up so quick
Scientists have discovered that hosts of people are
thin and rundown simiply because they do not get
enough yeast vitamins (Vitamin B) and iron in their
daily food. One of the richest sources of marvelous
health-building Vitamin B is the special yeast used
in making English ale, world-renowned for its medic-
inal properties.

Now by a new and costly process, perfected after
leng research, the vitamins from this imported Eng-
lish ale yeast are concentrated to 7 times their strength
in ordinary yeast! This 7-power vitamin concentrate
is then combined with three kinds of strength-building
iron (organic, inorganic and hemoglobin iron). Pas-
teurized English ale yeast and other valuable tonic
ingredients are then added. Finally, for your protec-
tion and benefit, every batch of Ironized Yeast is
tested and retested biological’y, to insure its full vita-
min strength and potency.

The result is these new easy-to-talke but marvel-
ously effective little Irenized Yeast tablets which have

helped thousands of the skinniest people quickly to
gain the nmormally attractive build, natural develop-
ment and peppy health they longed for.

Make this money-back test

If, with the very first package of Ironized Yeast, you
don’t begin to eat better and to get more enjoyment
and benefit from your food—if you don’t feel better,
with more strength, pep and energy—if you are not
absolutely convinced that Ironized Yeast will give
you the pounds ef normally attractive flesh you need
—your money will be promptly refunded. So get
Ironized Yeast tablets from your druggist today.

Only be sure you get the original Ironized Yeast.
There are many cheaper ‘‘Jron and Yeast tablets
on the market on which the druggist may make more
money—but you lose. Insist on genuine Ironized Yeast,
with the letters ‘‘IY" stamped on each tablet.

Special FR EE .offer!

To start thousands building up their health right
away, we make this absolutely FREE 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
of this paragraph. We will send you a fascinating
new book on health, ‘‘New Facts About Your Body.”
Remember, results with the very first package—or
money refunded. At all druggists. Ironized Yeast Co.,
Inc., Dept. 5610, Atlanta, Ga.
WARNING: Beware of the many cheap substitutes
for this tr or| Be sure
you get the senume lrom:ed Yeast,
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ALdNT SIHL|

T TRKES BRAIN to earn money —

M brainl The man without training
is usually the men without cash. You
can train your brain! Thousands of men
have done it through spare-time study of
LC.S. Courses. Be a cash man—be a

trained man —mail this coupon!

INTERNATION ORRESPONDENCE SCHOOL

Box 2318-N, Scranton, Penna.

Witheut obligation, Dlease send full particuiars sbout the subject

before which I have man
TECHNICAL AND INDUSTRIAL COURSES

O Architect G Diesel Engines
DO Architectural Draftsman O Aviation Eng. [] Auto Mechanie
D Building Estimatiog O Plumbing O Heating
O Contractor anid Builder O Air Couditioning [J ]lelrugeruhon
U Structural Draftsman O Steam Engineer
O Structural Engiveer O Steam Electric Enxineer
[ Electrical Engineer C Marine Engineer
O Electric Lighting O Civil Engineer C Highway Engineer
O Welding, Electric and Gas O Bridge Engineer
D Reading Shop Blueprints G Bridge and Building Foreman
O Telegraph Engineer O Surveyving and Mappinug

O Telephone Work O Radio O ocomotives _ A'ir Brakes
O Mechanical Engineer O R’ R 8ection Foreman

D) Mechanical Draftewun O R. R. Sigoalwen

[0 Meachinist O Toolsker O Chemistry D Pharmaucy
D Patteramaker @ Coal Mining

O Foundry Praectice 0O XNavigation
O Sheet Metal Worker O Cotton Manufacturing
O Boileraker 0O Woolen Manufacturing
O Heat Treatment of Metals O Agriculture ruit Growing
0O Mavagement of Inventiens 0O Poultry Farming
BUSINESS TRAINING COURSES
O Business Management. D lLettering Show Cards C Signs
O Industrial Management D Stenography and Typing
D Trafic Management B Civil Service Mail Carrier
D C.P.Accountancy G Railway Mail Clerk
DBookkeeping O Grade 8chool Subjecte
0O Secretxrial Work O Iikh Scliool Subjects
05t Accouncant O Collee Preparacory
0 Salesmanship O Advertising [J First Year College Subjects
O Service Station Salesmanship O Illustrating L Spenieh
O Business Correspondence O Carteoning O Freach
DOMESTIC SCIENCE COURSES
O Professional Dressmaking C Millinery
and Designing C Foods aud Cookery
O Home Dressmaking G Tee Room anid Cafeteria
O Advanced Dressinsking Maepagewent, Catering

Name. 4ge.
Address.
Oity.. State

Prescnt Position.
1/ you restde in Canada, send this coupem. to the Internaticnal
Qerrespandence Schools Canadian, Limitcd, Montreal, Cavada

Just Qut!

World’s Greatest Utility Light
300 POWER CANDLE—with new butlt-in
Utility Pump. Handiest, most practical light in-
vented. Storm-proof, ram-proof and bug-proof.

Ideal for city, town, country—indoors, outdoors—any- =
AG E NTS where. Bright, whnte light—20 times '
bnghter than wick lanterns on half l

he cost. Burns 98 per cent air—
4 per cent fuol, gascline or kero-
sene. I lights with match., Clean,
odorless and safe. Fully guaranteed.

30 DAYS HOME TRIAL

Qutfit

:;’31':;‘;5 Try 30 days at our rigk. Send for our &

special mone sava offer and cat-
s

alog giving all details FREE. Write Today —Now!
THE AKRON LAMP CO., - 190 LAMP BLDG., - AKRON, OHIO

'DEAL DIREGT .IfiAf)TORY

tuning;car radio sef
.hat opera(e mm city xsdl%a

FROM WIND POWER

For Lights, Power, Radic. from Auto Generatars.
New Copyight Book with over 100 Facts about Wind
Chargers. Wind-Propellers-—Generators—TPlants—
Batteries. Answers all auestions you sheuld know,
Including plans for G or 32 V. Plant. Send ¢ for
»lans. facts and catalog.

CURRIER MFG. CO. 407 Terminal, Minneapolis, Minn.

ROCK COLLECTORS!!?

Have vou ever seen & rough, nncut diamond beside 2 brilliant faceted
Wi A DIFFERENCE!

Saing i,om collestion of bnpolished stones turned into a glittering
array of beautiful Gems! THE JOHNS GEM.CUTTER, the only com-
plete, home Gem.cutting cutht. will do it. Joln the thousands \VIIO are
Tollowing this proAtable, fascinating hobby. Full instiuctions for be-

ginners.. Just set machine on Lable start to work.
--$34.50

Price, with A.C, Motor, and all access:
Without Motor ____

Send fov FREE folder X, or 95¢ for interesting, illustrated m:trucuon
hoeklet, descrihing the [aseinating art of Gem.cutting. Tloney re.
funded unen receipt of order.

THE JOHNS COMPANY,

Sappington, Missouri.

Spray gun 56.96—“ et grinder with 10 x 1%” sand stone and Jack
shaflt $7.45—DBack gear Power Hack Saw \\nh Vise $7.95— Elee.
Drill $8.95—Spray Unit Comp. with 110 V. C. Motor (‘ H.P.)
and gun $14.95, (,nmmewm only $3.79. Mﬂny “othier tools at popular

srices. FREE CATA
BALKO EI.ECTR c MOTOR & SUPPLY COMPANY
Dept. B20, 0S. Clinton St. Chicago, 11,

HAVE YOU A RADIO IN YOUR CAR?

Do you know that the RADID RUILDERS' MANUAL describes a
fine "&6.tube auto set? hy not get a copy and build your own?
S nd 50c today to
MODERN MECHANIX PUBL. €O.. Fawcett Bldg., Greenwich, Conn.

You can be an EXPERT
PHOTOGRAPHER

Fascinating hobhy, m- pluﬁtnble career. Big
money.makin; s. Grawing feld.
We give mu lnd

al lxaming Commercial.

i
ews, Por t, Advertising or Motion Picture
Fhumgnphy Personal Attendance and Home
Study” courses.  27th year. Free booklet.

NEW YORK INSTITUTE OF PHOTOERAPHY
\7 10 West 33 St. (Dept, 153) New York City
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How to Make YOUR Body
Bring You FAME =

oss Instead of SHAME ! ' / /

at and wemen scorul  @f Course, you wouldn’t know it to

look at me row, hut I was ence a skinny weakling who
vreighed ou]\ 97 1hsd I was as/iamed te strip for sports or undress
for a swim. Ihad no build, no strengih, no pep. 1 was only
HALF-ALIVE.

Then I discovered the amazing secret that turned me into
“The Werld’s Most Perfectly Developed Blan.” Aud the same
system that worked such wonders for me can make a NE\Y
MAN @F YOU! Just as it has put pounds of firm flesh
and inches of powerful muscle on thousands of ether
men, young and old.

JUST GIVE ME 7 DAYS

What's mere—I GUARANTEE te shew Yeu
astonishing reswlfs that yeu can sce and gcel in
your own bady within just SEVEN DAY In

just one week you'll feel bulging new musc.e
pushing up your chest, Then I get to work fill-
1€ out Your arms, shoulders, legs—strengthen-
ing your waistline—turning you_into a real
HE-MAN who's ready for lightning-fast spert
or lmrd.hining fight at the drop of a hatt

In just one week I’ll show you what my system of Dynuamic Tension
can do for YOU, right in your own homel It's the quickest, easiest,
swrest way ‘o get a build you'll be prowd ef—a handsoine, husky bhy
sique with champion muscles that w-ill amaze every man who sees them!

1 USE NO “APPARATUS”

My rcmarkable, quick-results method does away with all apoaratus,
I have 70 use for dai.gereus contra; wnuns that mnight strain vour heart
©r other vital orgauns. 1 use no pills, “rays,” or freak diets. My
Dynamic Tension is the natural method of develeping you inside and
ont.. It netonly gives you a master hody fast, but it goes right alrer
such cenditions as constipation, pimrles, skin blotches and s.ach healtk.-
handicavs that shut you out from the goed times of lifc.

Find o-at how—FREX! It cosis you only 8 stamF—even a nostcard
will do—to mail the coupon below. I'll sead you at unce, nithuut cosi,
a complete copy of my new, illustrated beok, “Lvertasting Heaith and
Strength.” Tn plain Enzlish it tells exactly what
my special Damamic Tension method can do fer-
yoir cendition, [t sacws you, from actual
photos, how I have daveloned my pumils to the
same p=rfectly balanced proportions of my own
physique, by my own secret methods, Aad what
I bave dene for them 1 am ready to do for sou.
Undeisiand—1 guarantee to prove that in just
one week!

Send for My FREE BOOK Now
THIS STEALING A free copy of ‘“Everlesting Health and
ZILVER CUP Strength” is ready and waiting fur yuua right
now., Where shall I send 1t?
Write your name ard address B
careinlly en 1lis cenpon and
mail it today. This i3 ycur
@ick wayto zenhe best-
Luit, huskest, band.
somest body of any
fellow in your crewd
—sn  don't delay!

I KNOW what it means to have the kinl of body men laugh

As he logks to.
¥, fiOm  ag.
BT, bt

armpshut H.uld-
la.

[t LT T 1T T

{ CHARLES ATLAS, Dept. 6Z,
115East23rd Street, NewYork, N.Y.

T want proof that DY NAMIC TENSION will
make 1 new man o’ me—gIve hie & healthy,
husky body and big muscle derelopment.  Nend
nie xaur (ree book. “Everlasting Heaith and
Strength.”

BEING
|| sIvEN Awny
This valuabla eup
stands  about

lnchies qul. un ﬁ
uml.l

L= I RS S a— FETT
i l will mlvfudhl.t
my pu who
makey Wie - most

Tmprovement | o
e geiclendent Rush coupon ta me persenally, Charles Address ..o R
thime rnonths. Atlas, Dept. 62, 115 Fasl 23cd Sireet,

New Yorl, N. Y. o L Ktale. . .o...n
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AVAILABLE RIGHT NOW
AT ALL CORONA DEALERS

41938 PACEMAKER”
CORONA SPEED MODELS

‘The very latest word in partable typewriters —fast,
amszingly comblete, easy to operase, Long list of
important features—Filoating Shift. Touch Selector,
Speed Booster, ete. Easy payment mlan —gs lew a8
$1.40a wecle, Be sure to “scc Cerona first'']

ssesre MAIL COUPON TODAY e
LU O Smith & Cerona Typewriters, Desk 10

734 B, washington Stceet, S8yracuse, N. Y.

I'm thinking ef buym&ra Oonnt Pleaue mail free
booklet deacribing your feur

(B L RN EREEREN AR NN R RN FRR R NRE NN REN N

.I........l.ﬂlI...'.......I.I.'...l.l..ll..l.....

Poelz

2 WIRELESS
TUBELESS

WORLD'S SMALLEST REAPERFO!ING a
Armazing llidig'gf: radn:- neighs only 3 “ Dlo
lete, " Heonl tations with ¢lear L| £an
Very at:le sumc and 1ntel‘fnenne
.

ar d
ATENERD FIVED BB

gy Fatent »

Lli:rllﬂ Ta

1
Hothin

d etk T[ELEI.Y

E ER—IX NEW DE-
I EDUL“ES;H :;Dt 10 hie confused with
RILIEF RAD

tonz,
ing ta al
YeEIE.
=, N

b
CURL l]ﬂnd.
{:'Pfe with 'F

cle. TARES u:;l.
furrent.
OF THE WOXLD,
six wulors.
SEi

"L
RS Tanort wondewlnl nevvice

(21N
THEER anE FACTSL YanTs

Beautiiul twa color sabingis,

M —Pay nesiman only $2.99 pl
q cash: and ’8‘5'@5 \Ll]l‘?he smf’p”osiﬁ‘fé“%"diﬂf %EQBD

fnvgae:
TINYTDNE R Dopt. n’I 1o Kearncy, Mebrasha

A PASSENGER

Traffic Inspector

and Plenty of O133rdunity
§ to 50_tralfed as Railway
Eus pPassenger Traffic In.,nccturs
are I wonstant domand,  Siniple,
home-study u(.uu:? trams
ily ard unon
¢ youl at up

p plus expenses, to
S'plnma.d nppritunlw fm nd-
L. STAMDARD sus

-
T L e APPRENTI CES
i BIG PAY OD FUTURE
Street . IF YOU ARE INTERESTED IN \\om\mc XoUR
T SELP INTO A HIGHLY PAID PSITION IN AVIA-
A % TION-Wrilc.
City. Stste.ceeooomo. - MECHANIX UNIVERSAL AVIATIDH SERYLCE, Inc.
e PLEASE PRINT PLAINLY ] St Station Dept. A Oetroit, Mich.
- BeYour OWII Lear” i O N12 WEEKS
BY SHOPWORK-NDT BY BOOKS
Finance Your Tralning?
3 for jobs in ServleaWurk 1 Frovdcasting,
mc’:“»'é‘;'u“i;';'n.“l"i“ o ’,“:a &g
Em} mntpsml N sl
B EVISION BOOR,
€. LEW s-nlll‘l:-nl, GODYNE I!:Dlﬂ SellﬂﬂlL
t,, Dapt, 77-1H »
LEARN AT HOME
by wonderful improved
mettod.  Simple as A. B. C s
- a child can learn it.  Your § ' E,
lessons consist. of real sele DER
tions _ insteacd of tiresome
exerciscs. When you finish l Auto Mechenies and Telders sre in blg dee
one of these delightfully easy : - . l mar?,  Completz eourzes dn ave ard
lessons you've udded 2 new ”mect" to vour list. You read acelylens welding, metal fnlshly
yeal nutes, toe—nu “‘numders” or trick jumsic. Methol is body aod fender bumplng, spray pad
so thoreugh that many of our 700,060 :tuden!s are band and | ing,  ¥Soecisl low rates, WWriks today.

vrchiestra LEADE

fLACEVNDIE Be Popular
S::T:n Gl:‘l(ar Everything is in orint and pictures.
Saxovhose | Firat” vou are told vhat to do. Then
Organ Mendelln | o gpicture shows you how to de it.
Corinet Ukulele Then yeu co it yourself and hear it.
Trombose Hara In a2 few short months you beceme
Piceolo Clarinat | an excellent musician—the life of
Flata ‘Cello every party!
HawaiiEn Steel Free Book and
Guitar Trumpst,
Halian and cermars | DEMoONstrationlesson
i You may nuiekly Lecome 4 fne playel
Accordlon.  Voice | pongy tne T, 8. Hehesl bome study
and Speech Culture. method.  Wrlte loday for Free Dook and
Narmony and Com- l"|‘xlfce Denvensti-ation Lesson \\I:ir!)l el'xldain
i a Tlease uention ycul® facorite instru-
wosition, Drum and | meny ‘and wilte your name £.nd addiess
Trops, Bonjo (Plee- plainly. Instruments supmlied when zeeded.
trum, Sstring or | Cash er eredit
Tensrl U. 8. SCHOOL OF MUSIC
26210 Brunswitk Building, New York City

Accept No Substitutes!

MICHIGAN TRADE SCHOOL IC|
3761 Waodward Ave. Drtroit. Mich, U

HAVE YOU A RADIO IN YOUR CAR?

Do You know that the RADIO BUILDERWS' MANUAL describes a
ine” B.tube auto €et? Why noi gel a copy and Build your own?
Sond S0c today to
MODERN MECNANIX PUBL. CO., Fawcott RIdg., Greenwich, €onn.

Men.wamen, age
Start $105-$175 montk, Get ready now for
Get our rew plan—mailed

Thousands of openings yearly.

18-50.
next entrance iest.
FREE. Write,

INSTAUCTION SERVICE,

Dept, 283, 8L Lovis, Me,

Alziays Tusiss en the Advertised Branud!



 Becom

e a_ Drafts-_;

#

Steady Work
As nearly all manufacturing—construction—
building starts on the drafting table. the drafts-
man is one of the first to be hired and one of
the last te be luid off. It is his blueprints, his
specificatione, that give the last word in what the
werkmen are to do. No article—building or con-
struetion joh is started before the plans drawe by
the drafisman have been officially approved.

Good Pay

‘The draftsman has been called {he Junior Engi-
neer which title just about describes his work —-
position and pay. He cembines his knowledge of
principles, mechanism and construciion details with
the awility to draw and reprecuce motions and
mcthods on paper. @n tho avcrage. his salary is con-
siderably above the wages o the mechanic and, of
course, less than that of tae angincer.

Chance for Promotion

Working en plans, helping design new machines
or new methods of constiction, the draftsman
ix werking direclly witl: the imporlant men ef
the organization. Co 1sequently ne knows
what 1s being considered and wlanmed. it
may be.lhe superinteadentr=iile engineer——orp
cven the prospective buver with waom he
consults. Becauze of these contacis, ‘ais 2x-
perience and knowledge of the business in
generul he is in an excellent position to be
premeted when nextthereisagood opening.

-2 Lessons Free
Test yourself see how readily. ’*
you, too, can fearn Draftin

2 Address_ .. -

Young at 40
Athletes—farmers—and factory and sho&) work-
ers who rely on muscle start growing old even
before they reach 40 while offiee workers—executives
—teachers—prelesyional men, in fact, all kinds of
brain-workers are just approaching t heir prime at 4(
10 50. 'Fraining increases your value at once and
eomtinues te help hoost, your eaening power 8s you mature

ard os you inerewse Oiyour experienss and backzreund for
farming judgments the firm’s policies and metheda.

Don’t grow old at 40. Train now for the job
yeu want at 50. Trainjn‘g;[helps you to be inde-
pendenl—self-supporting. It helps you to enjoy
associations that are denied the untrained man.
Training helps you o increase yeur earning power
und by so deing to offer embers of your fsmily ad-
wtages far in exeess of what you could give them gs an
uwntreined mmac, 'itwin gnd enjoy PRO&RE‘SS—- N -

TENTMENT~INDEPEN DENCE.
American School, Drexet at 58th, Chicago

? Amorican Schoel, Dopt. DD 728

Drexel Ave. at 58th 8t., Chicago
Witheut the alightest oblization, send 2 beginning Drafting

Lessana and free Bulletin.

Neme___« e e e PO S S AGl o any

0117 S UNET ST . | . | NP ECPU T m
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Ed'tor’'s Note:
not require special research or involve trade secrcts.

reply. Address:

Your questions will be answered personally and free of charge by MM experts provided they do
Names and addresses of manufacturers of new preducts de-
scribed in this issue can also be obtained free wpon request.

Enclose a sclf-addressed and stamped cnvelope for

Problems Editor, Modern Mechanix Publishing Co., 1501 Broadway, New York City.

OBTAINING PHOTOGRAPHS OF LIGHTNING

1 have seen several good photographs of lightning in
recent magazines and would like to know how the camera
must be handled to obtain such photos.—William Lehrer,
Brooklyn, N. Y.

The most satisfactory method is to place the camera on
a tripod before an open window pointed in the direction
of the most frequent lightning flashes. The shutter should
be set at ‘‘time’” and left open, using the largest opening.
As soon as a flash of lightning occurs, close the shutter.
Forked lightning will photograph well if this method is used.
Try your luck.

CONFUSING AERONAUTICAL TERMS

Although I read quite a few aeronautical magazines in
addition to MODERN MECHANIX, I am confused by the
meaning of autogiro, helicopter, and ornithopter. Will
you explain the difference between these types of aircraft?
—Matthew Peters, Bridgeport, Conn.

A helicopter depends on mechanically operated rotor
vanes for its lifting ability. An autogiro has rotor vanes,
but they operate by the action of the air itself (when. in
flight) rather than by mechanical means. An ornithopter
is an aircraft that employs f{lapping wings to obtain lift.

MEANING OF SPECIFIC GRAVITY

Frequently I have come across the term ‘‘specific
gravity” in articles on liquids. Will you please explain
the meaning of this term?—Sam Cohen, Bayside, L. I.

A great many people have difficulty in understanding
the meaning of this term. It means the ratio of the weight
of an equal quantity of water to that of another liquid.
For example:—the weight of a bottle of a certain liquid
is noted. The bottle is emptied and filled with water and
its weight noted. Dividing the weight of the selected
liquid by the weight of the water, the specific gravity of
that liquid is obtained.

LUSTER PASTE FOR PLATE GLASS

Can you supply me with a formula for making a luster
paste suitable for use on plate glass? Is it expensive to
make?—Thomas Henshaw, Troy, N. Y.
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The following formula for a plate glass luster paste is
economical to make. Take five parts of finely washed
and pulverized chalk; five parts of bolus, powdered; five
parts of English red, powdered; five parts ol wood ashes,
powdered, and five parts of soap powder. Work all to-
gether to make a smooth, even paste, adding alcohol. The
consistency of the paste can be governed by the amount
of alcohol used.

CLEANING PEWTER WARE

Please inform me as to some method of cleaning pewter
ware. I have been unable to locate any commercial prep-
arations at local shops.—Jack Evans, Kingston, N. V.

Pour hot lye of wood ashes upon the tin, throw on
some sand, and rub with a woolen rag until all particles of
dirt have been dissolved. For polishing after cleaning,
make a paste of whiting and brandy, rubbing the dishes
until the mass becomes dry.

STRIPPING GILT ARTICLES

Is there any easy way to strip gilt articles without
damaging them? I will be very grateful if you can help
me in this matter.—Reuben Wallace, Detroit, Michigan.

Stripping gilt articles is easily accomplished by attaching
the object to the positive pole of a battery and immersing
it in a solution composed of one pound of cyanide dissolved
in one gallon of water.

PASTING LABELS ON TIN

! am having trouble keeping labels on tin cans. Can
you inform me how to make a paste that will stick to the
surface of cans?—John O'Brien, Glenville, Conn.

Labels separate from tin because the paste Lecomes too
dry. Here is a satisfactory formula for a paste that
serves well under average conditions of temperature.

Dextrine .............. 2 parts
Acetic Acid .... . 1 part
Water ......... 5 parts
Alcohol, 95%, .. . 1 part

Dissolve the dextrine and acetic acid in water by heating
together in the water. Add the alcohol to the warm
solution.
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Chemical Formulae

In This One Indispensable Book

In this one big book.you have at your
fingertips practical commercial for-
mulae for making thousands of useful
products for your own use and for
: profitable manufacture. Brand new,
encyclopedic in scope, arranged for
quick reference, it is exactly the book
that every commercial chemist, largc
or small, has long wanted. 600
Meaty Pages of formnulae including
many patented, scarce and little
known processes, many published for
the first time. Collected by over 60
outstanding ndustrial chemists and
technicians—every formula proved suc-
cessful by actual test and experience.

Covers Hundreds

of Industries

Thousands of Products

You will find, in The Chemical Formulary,
methods for making or using

Abrasives Disinfectants Hair Tonics Patent Leather
Adhesives  Dyes Incense Photographic
.;\‘11{ Conditioning Electrotyping Inks Specialties
PO Etching Insulation Polish. Auto
A roratict Compounds  Jams and Jellies Porcelain

s Explos1ve: Ialsomin Preservatl
Asphalt xplosives {alsomincs reservatives
Bronze Lacqueys Fertilizer Lacauvers Printing
Candles Fireproofing Latex Paint Refrizerants
Candy Glaze TFireworks Leather Pelishes Rubber. Synthetic
Carbonizing Fluxes Llniment Safely Glass
Catalysls Fly Killer Llauors Shaving Cream
Celiuloid TFood Specialists Lubricants Soaps
Cement Gems, Artificial Matches Solvents

Cream, Cold Glass Polish
CofYee Substitutes Glues

Metallle Printlng Stencils
Matrix, Rubber Tooth Paste

Colors for Oils  Gold. Plating Mirrors Waterproofing
Decolorlzing: Grease Nlckel Plating  Zinc Etching
Preparation Lubricating Qil Sun-Tan Zine Plating
Dental Cement  Ilair Setting Cintments and thousands
Deoilalories Liquids Paints more

ONE FORMULA ALONE MAY BE
WORTH HUNDREDS OF DOLLARS TO YOU

Every formula in this book is of practical, commercial value.
The volume is not merely a collection of ‘‘household stunts”
or experiments for the amateur, hut a mine of money-making
ideas for everyone concerned with commercial chemistry. In
addition, you will find it a quick-reference hook for a vast
amount of information that you need in your daily work.
Send for your copy today.

Send No Money

EXAMINE IT FREE 57500 Gouon

r__'_—__——_————_—'__l

. VAN NOSTRAND CO.
| 250 Fourth Ave., New York

Send me on

Within 5 days

1 FOI l-ree Catalog of Dbest books of tical “instruction and
echnical Information, check here. !l' yau do not \Vant The Chemi-
cal Formulary cross out pma"mph above.

l arter 1 receive it 1 can leturn Y you and owe nothing. 1T I
keep it T will sénd vou $5.00 as Rest payment and I will pay |
I $2.00 montnly thereatter for S Fontne —$G.00_in all. " (5¢% dis-
l count for cash. Same rcturn privilege.) (M. M. 10-37) l
' Name '
l Address ..
' City ---State _ l
Relerence _ I
: Address ..o ciisusouain e eee
I
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THIS COMPLETE, SIMPLE, PRACTICAL COURSE
FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU

A Complete Mastery of
MATHEMATICS

Prepare now to advance yourself
to an important job by Alathe-
matics Training. Mathematics
is the foundation of all me-
chanical and scientific work,
and of all business or industry
based en science. Without
this essential knowledge even
the most capable man is left be-
hind while others forge ahead
to better jobs, bigger contracts,
more money. You need mathe-
matics to solve technical prob-
lems and to improve, speed up
and check on your work and
the work of others.

Now vou can Jearn mathe-
matics by an easy, inexpensive
and time-saving method. A
very simple and extremely in-
teresting course in book form
has been prepared for you by
an expert who has devoted a
lifetime to teaching practical
wien the fundamentals of this
important subject.

MATHEMATICS

FOR SELF-STUDY

ByJ. E. Thompson,B. S.,A. M.,
Dept. of Mathematics
Pratt Institute

These books start right from thhe he-
ginning with a review of arithmetic
A complete that gives you ail special short-cuts
Course and ;md }tlnck m{rthud< that S?I‘\/l’t; cot;‘rt-
ess hours of your time. en they
R_efere“?e o right into higher mathematics
lerary n and show you hew simple it is when
5 Volumes an expert explains it _for you. In
Arithmetic no time at all you will be tackling
with ease the most difficult questions
élgebr: on this subject.
eometry 9,
Trigonometry . A':' _ExPert S
Calculus Simplified Methods
1598 Pages Mlustrated | Mr. Thompson, the auther of
these hooks, has had many years’

experience in mathematical tram-
ing. He presents each practical method and problem in the
clearest, simplest way. Iie gets richt down to the kind of
information that you need in your daily work.

Send No Money—Mail This Coupon
for FREE EXAMINATION

O

-

OR FREE CATALOG of ‘Lest boeis
Gchnica) information, check here.
matics for y' cross out

ac
ll‘ \'0\1 (h lwk Mathe-

1 D. VAN NOSTRAND CO., Inc. 1
1 250 Fourth Ave., New York ]
R Send me MATHEMATICS FOR SELF-STUDY in % voluines. -
§ Within 10 dayvs I will either return the bcocks or send you § L]
g 2 first payment and $2.00 per month fu 3 months—tatal ¥ 1
§ (5% discount for cash). (M. |
¥ Name 0000 :
1

§ Address 1
B City and Slate :
: Reference i |
[] h](lrec» _
K [ ]
1 L}
r 2
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NICKS AND
CRACKS

Plastic Wood Handles
Like Putty and Quickly

Hardens Into Wood

Plastic Wood is needed in every shop
—for 1001 jobs—repairing broken fur-
niture, damaged wood, tool handles, cor-
recting mistakes, modeling, filling old
screw holes, etc. It handles just like
putty and hardens into lasting water-
proof wood that can be finished just like
real wood—holds nails and screws—
sticks to wood, metal, glass, plaster.
Get it at hardware, paint

and 10¢ stores.

PLASTIC &

FREE ENLARGEMENT

Just to get acquainted with new customers, we
will beautifully enlarge one snapshot negative
(film) to 8x10 inches—FREE—if you enclose
this ad with 10c for return mailing. Informa-
tion on hand tinting in natural colors sent im-
mediately. Your negative will be returned
with your free enlargement. Send it today.

GEPPERT STUDIOS Dept. 704, Des Moines, lowa

FREE FOL

on MICROSCOPY

. Read of the fascination of
hobby. Read why none
microscones can give you
need. At left, Bausch &

page book, ‘‘Adventures

BAUSCH & LOMB 0
202 Bausch St.

Write for our free 12-page folder on ama-
teur microscopy and microscope equipment.

microscopy as a
but precision
the detail you
Lomb precision

Model R microscope, $2i, including 455-

with the Micro-

scope,”’ by Prof. Julian D. Corringten.

PTICAL CO.,

Rochester, N. Y.

{m

showing your friends sensational bargains 1n

Household Supplies, Groceries, Toilet Goods and taking their orders.

Everyone anxious to hu\ Send orders to us, earn be'mtlful
Bed L e D‘;l‘

FAMILY SUPPLY COMPANY, DEPT. 369

Fifth and Elm Sts.. CINCINNATI, OHIlO.

Dinner Sets, Linel dozens of other premiums witl
cost. Nothing to buy \\ rue for free catalog and informatl.

plants is increasing and already exceeds supply. Curti

ment. Write for details NOW. Curtiss-Wright Techni
Institute, Clendate, Los Angeles, Cal. Dept MM-10.

OFFERS YOU GREAT‘ FUTURE

Demand for trained aircraftsmen I n Southern California

Wright Technical Institute, Aviation’s foremost and oldest
school, is located in heart of this activity and specializes in
Sheet Metal, Master Mechanics and Aero Engineering. (No
flying involved.) Graduates are obtaining immediate employ-

iss-

ical

ECTRIC 4

E eNGINEERING I_
For those who can‘t afford the time and expense of a
gam college course, Bliss ofers a condensed ON!

residence training, combining essential Tb-ory
and Practice, 45th year. CATALOG ON REQUESTI|

BLISS

390 Takoma Ave.,

ELECT
SCH

44

Washington, D. C.

RICAL
ooL

=—3 EARN MONEY

New, ]’lEl fecte(] low cost method. No
costly You build_your own
X )

gation
NATIONAL POTTERIES

Minneapolis, Min

Make Color-glazed Concrete Products

molds, power or
equipment {rom

Experience not necessary ta

—-to earn tmoney.

2 - shop
N—Send 10c TODAY for booklet. colorplate,
details of this money making business. No oblt=

COMPANY

Room 8, 13 W. 26th St.

n.

DISC WHEELS equipped with 10"x23{*
? \\( OODRICH-GOODYEAR-FIRESTONE)

Also Jarger tires and wheels—
Motors, etc.

BILD-UR-OWN DEVICES
5237 Lake St. Dept. 107

BILD-UR-OWN

COASTERS -MIDGET AUTOS - SCOOYERS-

Balloon Tires offered at LOWEST PRICES

WRITE
TODAY,
FOR PRICES
Chicago, 111,

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



i S PFRCHARGE

PRINCIPLE

AVES GAS

AT LAST' Automotive engineers have smashed down the
barriers to pefeced combuston! The new VACU-
MATIC solves the secrct of greater power! With almost
nagical action, this amazing invention instantly puts new life
and pep in any motor. It adds mileage to every gallon of
gasoline . . . produces split-second pick-up, sensitive accelerator
sesponse, quicker starting, greater speed and smoother running,

QilsnaZs - Nothing Like It!

The selt — four wheel brak kaee acti eame
lining . . . and now VACU-MATIC! The sensational money:
Guaranteed Gas Savings saving mvention!  With it, engincers have achieved a practical means
VACU-MATIC proves itself on every car. It is guaranteed  Of balancing air and gasoline auwomacically for all specds.

o give worthwhile gas savings, quicker pick-up, and'more ~ VACU-MATIC is enticely diflerens! It operates on the superdurgs
power or it costs you nothing. ' You can insianily cell the  privcple by auomaually adiing 3 charge of ot ovygen, drawn fs

p ; - rom the ower air, into the heart of the gas mixtuce. It is entire!

diffecence in added power and motor performance == JOU  AUTOMATIC and allows the motar to “breathe” at the cortect time,
quickly noice the cash savings on gasoline. opening and closing automatically as required, No iding toublesas
00 arcburctor adjusuncnes necessary. It is so simple it will amaze you
Fits All Cars a0 practial it will save you many dollars on gas coste

VACU-MATIC is constmaed of six parts, assembled and )

fuscd into one unit, correctly adjusted and sealed ot the - FREE OFFER COUPON = = «= = 1
|
|

jactory. Nothing to segulate.  Any motorist can atrach
ACU-MATIC in tea minutes. Once in, its only reminder THE VACU-MATIC COMPANY '
7617-328 W, Suce St,, Wauwaross, Wi,

is the surge of instant power and speed
it gi th d the L
it SHonds your pockedsoak. 8 Gendemen: Plesse send me full pariculars esnceming the VACU- |
2 MATIC and deuils of yow Free Offer. This of course does nod '

Freo Details obligats me in any way,

You owe it to yourself to know all ' N:
abour this remarkable discovery. Mail | S s
the coupon below. Surt saving gas

with VACU-MATIC and enjoy a new | AQAIES . o omenomnare ot s
driving thrill! There's no obligation—

#0 get the facs now! Write today! | Ciy

VAC‘}J;])MTIC cﬁu; a
splendid opportuniry for
unusual sales and prof-
its. Valuable terri-

s SUAC: e e ———

!
v
,l

Chedk hete if incerested in selling proposi

The VACU-MATICCo, Wauwatosa, Wis. L o _ . o o o e e e e e e =

ary. Doschet

Make Money In Your Workshop — Free Blueprint Booklet

More than 125 plans are listed in the new MM Blueprint Booklet for building your own radio, boats, model railway,
electric refrigerator, model planes and scores of other projects. Send stamped-addressed envelope for free copy.

Modern Mechanix Publishing Co., Fawcett Bldg., Greenwich, Conn.

(s Your Job Safe?

Just asthegasolineengine changed the jobs
of thousands who depended on horse-drawn
vehicles for their living—so now the Diesel
engine is fast invading both the power and
transportation fields, and threatening the
present jobs of thousands.

What This Field Offers You

Dieselenginesarereplacing steam and gasoline
engines in power plants, motor trucks and
Dusses, locomotives and ships, aircraft, tractors,
dredges, pumps, etc.—opcning up well-paid
jobs for Diecsel-trained men. You get all the
latest Dicsel developments in our course.
Special diagrams for quick understanding of
this new power.

2 Diesel Lessons Free

Men Over 18—Under 40 In your own home, learn about Diesel
This opportunity is NOT open to boys under No experience necessary. At owr expense, see how plain every point
18 or men over 40. But if you are WITHIN is made—how thoroughly you grasp it—how greatly you will enjoy
these ages, you owe it to yourself to investi- the work. If you are over 18 and under 40, send postcard, state a%e,
gate tlis opportunity of acquainting yourself and get 2 beginning lessons FREE. No obligation. This may be the
with Diesel—the new, fast-growing field. turning point in your life, so write TODAY |

AMERICAN SCHOOL, Dept. D728, Drexel Avenue at 58th Street, Chicago, lllinois
Test Yours_elf for a Good Pay Job—Steady Work

When Aunswering Advertisements Please Mention October Modern Mechanix 27



;REE trial

in your home

e ac-deSupen

Oz of America’s sensational values, Ten tubes deliver

enough undistoited audio power for the average heume.

Brngs in demestic and foreign broadcasts with fidelity that

will satisfy the mosc critical taste. @per gop GNLY
ates anywhece, on either A.C, or D.C

Laige illuminated airplane dial harmonizes "79!

perfectly with beauriful hand rubbed hard- eTh w‘"s

wood cabinet. A remarkable value~now  gARINET. ETC,
at lowest price in history, NOTHING  ELSE
TO BUY.

MIRE THAN 50 OTHER LAFAYETTE MODELS|

Ye.; this iz onty one e more than fifty other models rang-
iwg io price {rom 37,93 10 $99. 50, Lafayerte offers at
“Wholzsale™ prices this vear. Mail conpni new and gel
the rew FREX 188 page 1938 RADIO CATALOG. -

EASY TIME PAYMENT PLAN

NOW-—A convenient fime payment plan
-+« enjoy your set while paying for it.. .
vn lerms lailored 1o yeur budget. ©

You got the good things
2 Radio first frem
Wholesale Radio Serve
ics Cow Inc. . -

Faster Service
Lower Prices
Better Quality

That's why you can't be without RAD!O‘&
:BIGGEST CATALOG. Crammed with

rvmmg you need in radio at lowest
. SEND FOR IT NOw!

iE?&“si?“n!l',' JS& FRFF CATA LOG

NEW YCIEK Moy EHIC.‘\GO tLL ATLANT ﬁ
100 S IXTH: AMENL & 901 WL JACKSON VD ® 450 W BLET HINEES

BRONX, N ¥, ' NEWARK, N1 s JAMAII"A

100 SIXTH AVENUE, NEW YORK, N. ¥,
Rush FREE New Cataleg No. 69-22KA

Nowme, a.

Cily. Stale PRNF AT &

Ki

DANGEROU!
HEAD LIGHT GLARE -
FOR NIGHT DRIVING

BUNSEN BI-OPTIX f&hivodmenis

Give unobstructed clear vision straight ahcad, but instantly
fecus fer protectivn whern Dlinding headlights approach.
Made of ratented Cerulite which screens out 63%. ef harsh

PAIR
Postpaid

glare. Alway,s unobstructed nermal visien on right side of
roac.. Eliminates rlanger misjudeing road 2dge. Fully
guaranteec, You run no risk. They may save your life.

Send 31 teday. Money Lack if not satisfied.

BUNSEN BI-OPTIX CO.
81 Laurel St, Hartiord, Conn.

Cerus, stailonery. agvertizing. labels,
cirealars, togs, ¢ie. Bace money and time,
direct Ffrom fastory omly.  Junior Prass, $3. !N
o Job Dresg, §11, Power, 5141, Do
F nopular rilsed printing 1ike
rl.ulg'\ il =ny nf oor presses
rint for Others. Big Pro
Peys for itsell in a shart time.
Tiusy rules sert. Write for foca
ratzlog of outBts end all detaids,

The Kalsey €o K9 Meridan, Gann.

BIG MONEY TN

STEADI I.‘I'?bf'YOl._lg G
EARM ¥§ $40.5° M wEER / 3=

Da cur [’eples"tts.tl'i"." in your ]nnl Hy for Dova
Work  Gurm No WETIANICE MEeCessar;
2 ry business pross

freat_ Eales feul.ure
£40.50 weelly. p

fo GiArt At nnee, inc Qi
Write immediatey, BEN nove GARME
1733 Milwauke Bve, pt. 980, cn.car:n, 1.

No JOKE To BE DEAI’-‘

=EvVery
Mr, Way madc n‘lmseif hcn hia wntnh tlek nﬂm'
b deaf for twenty-five yeara, with hia Arti~
claFBarDrums. He wora them day aod night,
hey stopped his bead
oiged. Theyare mvmlhla
andceomfortable.nowires
or batterles. Write for
TRUE STORY. Also
booklet oo Deafness, rtifiaial
THE WAY COMPANY
741 McHerchey Bldg. Detsoit. Mickigan

EgrDrum

Fascinatiog
avk en  sclentifically
golved (rue crime cases scnt
ahsolutely ‘ree to those over 17. Alse
tc'l! hn\\ m ccl mln Mlcnll‘x( Crime Tetec-
tud. spportunities. Travel.
Expil oncs Do ey, Vory
T ms.
eENTIFIC CRIME DETECTION INSTITUTE

¢ & o mida. A AIEAs T, Brrdstte. Py

. Brrastte. Pres.
Dest. 10K7, Huntinaton, WeSt Virginia.

log sent to any home craftsman

FREE intere;led in improving his work

through the use of fine povier toals. Pictures, smecifi-
cations, descriptions of DRIVER Engin¢ered Powey
Taols ard Accessories. Write to.day!

WALKER-TURNER CO., fnc., 5107 South Ave., Plainfield, N. J.

DRIVER Cugincored POWER TOOLS

Cataleg; our latest 48-paje cata-

23 Aceopt No Substitutes] Alwoys Tnsist on the Advertised Brand!



BAFFLES THE BANDIT!

WHAT IS THE

SECRET MYSTE BY

TROUSER BELT
HMYSTERY L% Conceals Money-DefiesThieves,

PAYS YO $15 iy DAY'

Men! A h"h\mn"-!‘a:l seller!
—nrofits—salore  with new
s money with absolute safely,
1 wants ft—buys on stgbt! A hizh quality dressy
Genuine lined bla k Cowhide leather belt with concealed secret money
pocket known only to wearer! Ticknockets, thieves and liold-up men
cannot 1ind it! No zipper to betray secret. Simple secret demonstra-
tion brings orders casily—quickly!

Secrecy—Mystery—Intrigues Everyone!

Every man \\antx amazing “Mystery Belt” with n\ ie-like SECRET
BAI'ETY FEATURLE. Cholce of popular, low-priced numbers te
supeifine I)clu\c belts and buckles. Get details m(l 1\ REE SAMPLE
OFFER. Send no money—just wrile today.

BILL ANDREWS, Pert: B-1f WMerchandise Mart,

person!

repairers are demand
'n_ very good salarles. For par-
tlcula)s apply to the

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

& Earn Cash cz Home!
mc"

Raise giant Petented mushrooms! We supply
materials and instruct with pictures. Our
25 Coast-to-Coast branches buy all creps.
Big FREE book, photos tell if your ccllar,
shed, barn, etc.. suitable. Write teday.
(Eslablished 190§.)

UNITED MUSHROOM COMPANY
3848 Lincoln Ave.,, Dept. 313, Chicago

% FARM S
ONE-MAN. SAWMILL 55:,°49
TURN TREES INTO MONEY WITH A BELSAW!
Makes lumber, shin- Three capacities: 10, 14 and 20
gles,lath ties,crates, 4/ [eet. Accurate set works, positive
boxes, cases, g dogs. Full or one-way type power
all forms % feedruns onlow power—manyown-
lum- ers use old auto engine.

Paysforitsell quickly—thousands in com-
mercial service, everywhere, Write for [ree
lumber handbook and catalog of mills, supplies,
toolsv saw tables, and woodworking equipment.
BELSAW MACHINERY CO.
834-J Davidson Bldg., Kansas City, Mo.

BEAN, 150

—AR'I.'IS'I'

LESSONS

NEW S/GHT-CORRECTING COURS
Easy, simple sight-correcting method by former Universily
instructor teaches without wordy instructions. Glves peeded
drawing practice from lessens that enable you to see and fix
own mistakes. Actual drawing practice first lesson. Starts begin-
ners on Tight basls for developmenl. Excellent for those past
beginning stage. Lessons include 40 figure poses, landscapes, etc. Com-
plete 150 lessons, drawing paper, $1. No more to pay. Send $1.00 or sent
) C.O.D. plus postage. Order today. Satisfaclion guaranteed or money baci
ARTISTS & MODELS STUDIOS, Dept. MmM10, Memphis, Tenn.

THE ONLY MAN

WHO COUI.D TALK TO
THE SUPERINTENDENT

“Soon after I began studying,” a student wrote to
us the other day, “we had a change in management
at our plant. I certainly was glad then that I had
decided to study in my spare time. For, thanks to
my I.C. 8. Course, I was the only man in the organ-
ization who could talk to the Superintendent in his
own language. As a result, I was promoted over
men who had been here many years longer than 1.”

That’s a true story of what just one I. C. S. student has
done, This is proved by letters from satisfied students telling
of promotions and increases in salary due directly to spare-time
study.

One hour a day, spent with the I. C. S. in the quiet of your
own home, will help prcpare you for success in the work you
like best. Yes, it will/ Put it up to us to prove it.

ONAL CCRRESPO

ENCE SCHOD

Box 23(9-N. Scoranton, Peana.

Without obligation, please send full particulars about the subject

before which I have marked X:
TEGHNICAL AND

T Architect

T Architectural Draftsman
=] = Building Estimating
S Contractor and Builder
0 Structural Draftsman
:] Structural Engineer
3 Electrical Engineer
J Electric Lighting
3 Welding, Electric and Gas
= Reading Shop Blueprints

INDUSTRIAL COURSES
O Diesel Engines
D Aviation Eng. 0O Auto Mechanic
O Plumbing  Heating
O Air Conditioning [J Relrikeration
O Steam Engineer
O Steam Electric Engineer
O Marine Engineer
O CivilEngineer D Highway Engineer
O Bridge Loginecr
O Bridge and Building Fereman

0 Telegraph Engineer O Suryeying and Mapping
3 Telephone Work O Radio O R. ocomotives [ Air Brakes
Z Mechanical Engineer O R. R. Section Foreman

fo| \lechamcal Draltsman

D A hinist O Tool ko
Q Pauernm-ker

0 Foundry Practice

O Sheet Metal Worker

O Boilermaker

OR. R Sngnalmcn

G Ch - O Pbarmacy

3 Coal ‘vlmmg

O Navigation

O Cotton Manufacturing

O Woolen Manufacturing

O Heat Treatment of Metals O Agriculture O Fruit Growing

0O Management of Inventiona O Poultry Farming

BUSINESS TRAINING COURSES

O Business Management, C Lettering Show Cards

G Industrial Management O Stenography and Typing

O Trafic Mapagement O Civil Service Mail Carrier
.P.Accountancy O Railway Mail Clerk

O Bookkeeping O Grade School Subjecta

0 Secretarial Work O High School Subiects

0 Cost Accountant O College Preparatory

D Salesmanship 3 Advertieing O First Year College Subjects

8 Service Station Snl.lm.u)slup O Illustrating s Qﬁsm-h

C Signs

Werite for free booklet describing 107 Plans for
Operating a Successful Business of Your Own”.
Make from $20 to $100 a week starting in spare

time at home. No peddling or house-to-house selling.

Booklet sent free, and without obligation. Write for

your copy today.

ELITE PUBLISHING CO.

214 Grand St. New York, N. Y.

Dept. G

orr O Cartooning rench
DOMESTIC SCIENCE COURSES
0O Professional Dressmaking O Millinery
and Designing G Foods and Caokery
C Home Dressmaking C Tea Room and Cafeteria
O Advanced Dressmaking Management, Catering

Name 1se
Address... -
City.. State. s

Present Position..

It you reside in C’anada, eend this mulJoﬂ. m thu luternatmnul
Corresponderice Schools Cenadian, Limited, Montreal, Canada

When Answering Advertisements Please Mention October Modern Mechaniz 29



AUDELS Carpenters
and Bullders‘ Guides

Ins!
for Clrpensers, Buldery, Jomm:
ers. Buildine ‘Mochenigs, and

easy Drogressive course for the
apprentice snd studenl. A
r.muul duily _helper and
wick Reference for the mast:r
worker,  Carpenters every-
where are usinz theac Guides
as a Helping lland to Busier
Work, Better Work an

Z ter Pay. Fet tlu: us!l -
e 3 = Bnce éor your 111:_

X e
Inside Trade intormation On: Po¥d) Y

How ¢¢ us¢ the Steel square—How to file and set
saws—How to build furniture—How_to use a
mitre box—How to use the chalk line—How to use
rules and scales—How o nake joints—Ca. rpenters
arithm lving mcosuration Es-
timating strength of tim yers—How to set xirders
and sills—I{ow to frame 10uses and roofs—How to
cstimat costs—How te build houses, barns, gar-
ages, bungalows. etc.—How to read and draw
plans—Druwing up specifications—IHow_to ex-
cavote—Ilow to use settings 12, 13 and 17 on the
steel square—How to build hoists and scaffolds—
skylights—How to build stairs—How to put on
interior trim—Iow to hang doors—How to lath—
lay floors—}ow to paint

THEO. AU DEL & CO., 49 W. 23rd St., New York City

Moil Audols Carpe ntersand Buildars Guides. 4 volv., on 7 daye’ free trial. If O.Ks
Twill remil 1 5n 7 tlay & A nd 31 monthly until §6 is paid. Ol herwiso T will return thom:
N obligativa uaieas 1 8m atish

IN&ME. 4100500003000 70eeseasranseraatacsecsessanactstacetrsosrrronavasconns

Address. coa090c €603 rnsansatateteresttanatsarncnctctttiananranes
OCeURALIOBay votrt367ua 300 snnarneesseesesonesssessntncesstocerasnanniansnnnnn
Refcrence ..

BE SUCCESSFUL

Read Invention & Finance—it's your chance to make money. Year
aubscription G0c entered upon promise tn pay on receipt of first copy.
Place your order by cutting out und mailing thls advertisement.

INVENTION & FINANCE MAGAZINE

80-H WALL ST., NEW YORK, N. Y.

D0 IT WITH SQUABS

Easily, steadily raised in only 25 days.  Worite a postcard,
ask for eye-opening free picture book. \Why cater to ordinary
trade when these great luxury national markets are wide open

for all the SQUABS you can ship,
every day in the year, at LUXURY
prices. We give a large Dbonus
in stock for promptness. Rice
Farm, 602 How. St., Melrose, Mass.

wrope

on this 7'ru£E 3BAND

MONEY BACK IF NOT 100% SATISFIED1

ay fancy prices for | Send$9 Depositon radio thownabove

"dm 5&'«” gog; 1 and save| ool zmnmca; .0.D. plus postage
. One year written

guamntee. No-risk home trial | 5 E_A“I‘#!;“,E EF“RIEE‘,"
—money back not abso-|for FARM MES "and AUTOS.
lutely satisfied. ONE VEAn GUARANTEE
WORLD-WIDE RAD1O CO., 2868 Eiston Av.-. Dept. 3. Chicago. NI,

AV IATION WantsMore

g S NEOLN

Lincoln Government Approved Training prepares you for good pay
position in Aviation. 100 mlllion dollars being spent this year

for new airplanes. Fuactories swamped with ol(lma—tlmusands
more trained Mechanies needed.
lines flyin lllon miles monthly, need thousands of

mi
skilled Pilots and Muehm\.cs.

Pilots carn up 700 a month; Co-Pilots $250; Me-
chanics $S200.

Be a Skilled, Well Paid Lincoln-Trained Pilot—Fleet of 14
modern. varied type airplanes, gives wide range of piloting
experience. Excellent year ‘round fiying weather and lovel
country ideal for student training. Flight Courses include
thousands of extra air miles.

Be a skilled Lincoln-Trained Aviation hani
School, completely cquijped for practlcal msuuman. ‘frain_ for
Government Mechanic': icense—f{eor skilled Aviation Mechanic, Sheet
RMetal Man or Aircraft V
Train now at LINCOLN. Be leady In a few short months for a
good pay job in Aviati te for complete information.
LINCOLN AIRPLANE & FLYING SCHDBL. Division Lincoln Aero-
nautical Institute; Inc, 406-G Aircraft Bldg., Lincoln, Nebraska.

i |l Vest
: Pocket
PERSONAL

IDEAL SINES! OR El

Does work of more costly machine,
up to million,
Simple, accurate Not a toy.

Guaranleed 5 yearSa
FREE TRIAL 50
Send No Money! $2 Total (osl

ADDITION Order ad, not sold in stores. Just send na

SuBTRACTION Ana address. "R aciivery. pay Bostman 32 50 (plus
few conts bostage). (f outside U. S. ser
Too adaitional In Leatherettc Case. LT

" after 10 days L!ml you get your mnney hde

Thousands of Satisfied Use| ite. for Awents. Proposition:

CALCULATOR MACHINE CO., Mires PO, Bo 1118, Dept.310, Chicago

USE.
Counta
made of steell—weighs 8 ounces.

Send a dolfar for Trailer Designers’ Guide Book.
tinctively differcnt designs of trailers, their descriptions and floor

A simplified model No. 800 wilhh assembly ns, sections. dee
underbody sheet and stock list, including bolls and screws,
ing instructions, sugestions as to what to invenl for trallers,
drawings of doors and wind and how 1o build them. A varicty of
cblol‘ sketches an i balancing instructions.  Mail a dollor today
for this large book. Plans of righthand trailer free with erder for book.

D. VAN OOSTVELDT, (Il Marston, Dept. 33, Deiroit, Mich.

LETTERING ARTISTS MAKE 45 MONEY

BE A SUCCESS—LEARN SHOW CARD PRO-
FESSION ““T'HE ACME STUDIO WAY'—Spend
} 2 full weeles our Big Chivago Stndios—{inish
training spare time at Home. uumn cds taught
this way 1now receive Big . Free Employ-
ment \rr\'nce Pnslhoni wauhn... l: m while
leaning. E 7 lgw terms within reach o all,
MONEY BACK GUA RANTE E-NO_ RISK
DPROVED PLAN. Name. address and Present
ueupation brings FREE ABILITY TEST

]

MM.37, 24 wW.

Tt includes 8 dis-

ACME STUDIOS, Dept. Hubbard St., Chicago, Iil.

Learn o __°*
mn
Jvertising

Make money in advertising. Prepare quickly during spare
time. Also earn whileyou learn. No experience Decessary.
New easy method. Nothing else like it. Send at oncefor
free booklet—*Win Success in Advertising,” and require-
ments. No obligation. Page-Dzvis$ School of Advertising
3601 Michigan Ave., Dept. 2057, Chicago, U. S, A

Learn Public
Speaking

Athome—in spare time. Many overcome
“‘gtage-fright,’’ gain self-confidence, and incresse
@7 their earning power, through ability lo swayothers
£) by effective apeech, Write for free booklet, How ta
s With Words and requirements.
noln'u Amsmcnn msﬂtur:. nnm 2051
3601 Michigan Avenue Chical
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:%Mruuﬂm

® If you want to be really popu-

lar, have all the fun, the 33,5;91.
2, of attraction everywhere, just
learn to play this thrilling
. instrument from Haly.
A complete band or
orchestra in itself, and
so easy to learn to play.
You’ll master this easier
Soprani in no time, and
you’ll have real fun from
the start. Don't delay, Big
future. Send postal
beautifully illustrated literature.
No obligation. Easy terms. Write
oday sure. ®

SOPANI'INC- Dept. 1034, €30S, Wahash Ave,

chicage, 11

‘e\\‘h- a

< o
sands 8
| nous ‘Aq““ ng‘“ hn
Ei photo
gost \u“(
&lﬁw E“S Aib. s
\\]nu vNewan“ N

WANTED — MEN

to cast Chriztmas Goods, 5 aud 10c Novelties, Tey Autos,
Ashtrays. etc.  Can be done in any spare room, basement
or garage amd ne experience necessary. A rare oppor-
tunity to devete spare or full time to profitable work.
Write Dept. 2.

METAL CAST PRODUCTS CO.
1696 Boston Road New York City

REAL JOBS OPEN

Auto, Diesel, Aviatian Mechanics — Body,
Fender repair, Painting, Welding. Learn
with a few weeks practical train-
.ing. Write for FREE BOOK, lowtuition
rate, and course interested in.

McSWEENY SCHOOLS, Dept. 11-46
Detroit, Mich., or Kansas City, Mo.

C ARTQ)“ YOUR WAY

- e To s ucc

\l@' DON’T COPY - LEARN TO ORIGINATE!

RAYE BURNS will teach you HOW to CBEATE
ORIGINAL CARTOONS at home that you can 5
Send nume and address for fres dctauls, Only. ...

SELL! Course has 26lessons and600 illustrations,

RAYE BURNS SCHOOL, pept 30,B0x 2194, Cleveland,0hio

PARKS AIR COLLEGE

PARKS AIRPORT EAST ST.LOUIS, ILL-

Offers you college education majoring in aviation
Four 9G-week courses lead to B. 8. deerees in Professional Flizht
Aviation Operations, Aviation Mechanics, Ammmullral Fingineerin«
100 acre ulrpor 4 bulldings. 33 in fac L .l emnlled fer
summer te ,000 miles Sight training. f\ anes. 523
engnes repaired And rebuIle h Shobe.  Gradunies wm-. all leading_avi-
ation companies. Darmitorles, dining hall on field. Fall term Sept.

Catalog. Write
TRAR, DEPT, MM-10
Ilth YEAR PARKS AnlERccl% LLéGE EAST ST. LOVIS, ILL,

When Answering Advertisements Please Mention October Modern Mechaniz

Get the FREE Book
\ of opportumty /%/

/

=

FEA

=

Brimful of terse
instructive facts about

TELEVISION
RADIO

SOUND RECORDING
ELECTRICITY

.

Note These Interesting Contents
Written in plain, undcrstandable lantuage,
this free Book gives facts you want to know
ahout Lhe best-paying trades and epportu-

NATI®NAL SCHOOLS 18
the oldest trade Institu-
tion in the \(\'E:t.

nitles. 95 illustrations. Major subjects tauushed 1905 a hYug
o g yn room and hoary
include Television ‘I’heary and Construction, Cam ewn roos - S n

Pick-up Systems, Amplifiers, Transmitters,

i
railtoad fare allnwed to

Receivers, Cathoie Tubes: Radio in all it Los Angelc This
branches. Receivint. Broadeasting. Trouble- service "only for
shooting, Construction and Theory; Sound- residents of

recording on Disces: Loud Speakers, Tallting
Picture Prolection, Radio Communication,
Laws, etc. This book also tells how you can
aualify for these good pay trades by train-
jng at NATIONAL SCHOOLS. Send
coupon now for free book.

NATIONAL
SCHOOLS

LOS ANGELES

! NATIONAL SCHOOLS, Dept. {0.MMR

4000 So. Figueroa St., Los Angeles, Callf.
i Without obligation send your free book
|NAM'E Vo visima v misisisisie e se mmmmisine siile s s ine oo s e AQB  Seieie
y ADDRESS . .

]
Loz




BIIIlIlINI}Z?F%'ESE

for examination

BIG VOLUMES

Den't send us a cent—just your name and
address and we ship all of these books
to you for ten days free examination.
Look them over carefully, see how easy it is to
find out the things you want to know, and then
gecide whether or not you want to keep them.
‘The price and terms aie so low that everyone
should have them on hand for ready reference.
Ihllmns of dollars are heing used to make Jobs
nd the Home Modern ization Pr ag: am offers the

= PIFpost chanes 1o mhike maemey arpanters have
ever known. Arc YOU ready? " Can you remodel

l‘rum start lo nmsh—do you know the tricks of estimating, laym out
{ere’s your chance to get these facts—quickly—easily,
sludy or work—just put your l‘nﬂer on what you want to know instamly.

Carpenters, Architects, Contractors, Home
B ild A gold mine of facts can often be converted into a gold
uilders mn. o dolfars, for builders save money and learn how
to make more moncy with the five big hooks tn architecture, carpentry
anc building. Carpenters make themselves conlx actors Ly learning how
Lo estmate correctly; coniractors are able to handie bixger and more
profitable jobs by learning how the big fellows do it. Men who want to
build homes can save money hy lealmng how it should he done.
LS hefore” your eves without wasted time, the things
you want 1o an\ \olhmi: o\eulooked | Lse of tools, building construc-
tion, heatin bing, al c drawing; all covered.
.0
’l‘luse Drawing lnstﬂlments (530,20 Included
Complete sct of dmwm-v instruments if
you send for these building )ooks NOW.
i s ar of the finest
silver, v accurate
and are parked In VE‘IVCl lined leatherette
pocket _case. S10 value, but free o
)DD .

American Technical Soclety
Drexel Ave. at 38th Sty Dept. 67320, Chicago, Il
I would like to look at ihe' five books described above nd them on

r free offer. I will pa ew cents delivery char es only and will
examme them thoxouﬂ‘hly and return them in ten days unless I like

li'send you $2.00 and arter that $3.00 per

Themih Until the Total pyice of ohly $10.80 i pa . Yoo are sl
send me the drafting i nstruments and consulting membership certifcate
of the American Technical Society, without extra charge.

Name —eccmaecmec e eecccceccaca-a =

AdAresS o e dde e eecceamac—eaa——o cmcmac-
Please attach lcu.ex ting age, empluyen 's name and address and that
{ at least one business man as a reference.

PLEASURE or PROFIT

Prepare for profitable business or fascinating
hobby, at home under guidance of qualified
instructors. No previous experience necessary,
common school education sufficient. Many earn while
learning. Our practical studio mefhods MiSo qualify

Sen
ﬁm holow it onbe. for fres bookiet G mnortanities, i'n

;MEHICAN'SCHOOL oF PHOTOGRAPHY

Ideal forSchool, Deliveries, Etc.

STUDENTS: stcover for ycu1<elr the amazmg'
ghrill and cconomy of Auto-Gliding!
tenth the expense of a 1vac a ml
c¢heaper than shoc Ieather' \\'oxlﬂs oI spmb—
makes you the envy of every student. Just
toss boeks or packages into the big palcel
carrier . step on the starter . . . rel
the clutch—glide safely. .30 miles _an hour,
10 your destination. Thousands—in eve:y
stale—used for deliveries, shopping, to
school o work, = pleasuré
ery us
11% H.P. Cushman engine, strong chan-
nel steel frame, large balloon air tires,
comfortable cushion seat. light, horn,
brake, etc.—With or without carrler.
Sec your Iocal Auto-Glide dealer at ence—or wiite direct
Free Book! §e g o, o At e (e ol with compiete. datans.
DEALERS: Investigate the profits many dealers are making with
Auto-Glide. Dealerships going fast. Get Special offer!
THE CUSHMAN MOTOR WORKS, Dept. B10O, Lincoln. Nebr.

AIR CONDITIONING

'ee AND REFRIGERATION

Tralned men needed Good pay. Opportunities,
T HOME in spare time. ~Wrile today
E TRIAL LESSON.

CAGO TECHNICAL COLLEGE

N316 Tech Bldg 118 6th St., Chicago, (Il
If you ean go away to collego to learn Air Condition=
ing, Ingineering, "Architecture, Dla[llng, Electricity,
or“Radio, send for Free Blue Hook.

JRIOCULAK

FULL SIZE, Sturdily =
slructed Field glasscs thatwcar
like spectacles. En, “‘[ront

clew 1 s, o mn evencs

utd
1 lenses—light we:ght yet suonz—
Be'\ut:l’ul]y finished. Separate eye
focus and’ width 'nd.mstment ent
postpaid fcvl 51.98 .0.D. plus
postage. Money Back _Guarantee.

VISION
5248 Brexet Aves 0" P&hicagor ti. ADJUSTABLE

BUILD YOUR OWN

Electric Outboard Motor

from olﬂ auto gencrator. We show you how,

jable Speed. Light welght and Silent.
Opexateu from 8 to 12 hours on ordinary
storage battery. Dime brings complete
plans and catalog. Wind Driven
Cottage Light Plants, Motors, etc.

LEJAY MFG., 414 LeJay Building, Chicago, 1

1 Michigan Ave l. 2057
Send_booklet, *“O) in Mod

Hitnols
and
Yequiremen| B

» foll

~eemcccecmcciecesccccscccveccsecemmecnedfleaaaan

[PPSR,

Pays Up to $2 or $3 an Hour
—Start in Spare time

NO E)‘PERIENCF‘ NEEDED to file hand. band and

My fourth year
o AN T n (ol w-v.ll\3 PIOLFYhLawn
ower er as side line usiness has In-
creased unt‘H it 1s about full time."” i "
Used by Leading Saw Makers
Atkins, Disston, Simonds and by mdustrial
planl.s and repair shops all over U. S. Cas!
ork. No_canvassing. No eve strain. Pnslcard
brmgs FREE PLAN and special offer of Foley
Saw Setter free. No obligation.

FOLEY MFG. CO. 1617-7 Foley Bldg.
11 Main St., N. E., Minneapolis, Minn.

SPECIAL
Only

525

Modern

Correspondence Courses In

RADIO). . SLECTRICAL ENGINEERING

ELECTRICAL ENGINEERING $°% Brd, 8

l‘repare oulself at Low Cost, for sccure future.
derstand qulckly.

cal ﬁeld.

X <‘zn unde
RADID ENGTNEERING B one Sovmie o vmdic puvie agres,

super-service man, real vacw tube technician. Experimental Kits

furnished. Diploma glven on completion. Tuition, ONLY $23, either
course. Deferred payment plan available
Scri pare quick for free copies of schoal camous

& student magazines,
LINCOLN ENGINEERING

W POCKET §LIDE RULE

complete details, SEND NOW.
Box 931-41, Lincoln, Nebr.

?
W"N ﬂﬂllﬁ!;\nl_

gs

circumference and
1D.  Instructlons,

thin and light. Has A, B, C
plies, dlvides, squares, takes square root. finds
area of circles. No WOOD or CELLU-
Genuine leather case FREE!
$1 today, or order sent C.0.D., $1 plus postage. Canada

and Foreign countries $1.25 with orr)e

MARUN SPECIALTIES, Box 731-8, Bridgeport, Coon.
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Two Giant Industries

NEED MEN

X

AIR CONDITIONING
ELECTRIC REFRIGATION

We supp]v tralned men for America’s t.wo fastest
ETOWInE  jnds If you can meet our re-
Quirements, we wnll train you In spare tnme at
home for a got y position as an_Installation
.nd Sel'vice £Xpert I the E]ecn ic Re{ﬂgeratmn
d Alr Conditionin, n addition we will
gl\re you ACTUAL p rrm:t- whe ou grad-
uate, and help you ta qualify for profitable em-
with an ly bright future.

Can You Qualify?

To Le accemable for enrollment you should he
of 18 and

40, have fanr ecducation and be uble to furnish
character references,

GET FREE BOOK

et imaﬂng t‘acts about actual opportunities for
biti n Air Con dntlonmﬁ and Electric
Re(rngernla our new Free B describes these money-mak ing oD-
portunities and tells ahout our low-cost, easy- ay plan of training,
Write m!or your cory mday. stating age and which lnduszry interests

you
UTIl.ITIES ENGINEERING INSTITUTE Estghlished
409-410 N. Wells St. Dept. 2107, Chicago, I,

Bookkeeper

Simple ‘*7 Hour Bookkeeping Course’’ tells
how. Makes it easy and quuck to learn at
Gleat new ‘demand for Lookkeebers
better business, nnd ne
ment Social Security, Income T
laws. repare for these better pay job:
Course complete Sl Sattstacuon guarsntees
or money back. d $1 or order C.
pay postman Sl plus (ew cents postage.

SHELBY SYSTEM
Dept. MM1, P. O. Box 621, Meinphis. Tenn.

) Learn Profitable Profession
& in QO days at Home

Salaries of Men and Women in the fueln-t
\ sesion of Swedish Muulg. Ry ity Vg
'IO ‘eck but many y prefer to open elr own of~
ze incomes from Doctors,
umu and private e
qualify through our training. Reducing
alone offers rich rewards for speciall
Write for Anltom’ Charts, lm
son sheets and booklet—They
THE Callcg' of Swedish M

SILK MUFFLER-TIE
-ano HANDKERCHIEF

SAMPLE
SET TO MATCH......
SET
Buy Direct From Manulaeturer D‘c',g-’;
Complete line newest Fall men’s ti N
shirts, hoslery, fast-sellln holiday g
novelties, Patented Ready-Tie: ﬂ Tles, Genume Leather
ake over 1000;’0 prolit. tart own business—

instructions free. d today for lllustnted Wholesale
Catalog of 42 Money Makers and Free Sample Materials.

BOULEVARD CRAVATS, 22 West 21st St., Dept. M-74, New York

FOLLOW 'rms MAN

ice Operatol . 88 I tba
Ranning dnnnrnuuc c-ﬂ:l? l‘all—
tale Amn prints In murder: zl rl’s

Free J=iw

Earn a Regular Monthiy Sala;

0 bacome nFmrar Print Ex ert st home,
small coat. or con-

d details. Literature will

to peraons statlng their age

YOU

n yout me,
ytce, ‘;nll raport an.
be aent only

INSTITUTE OF APPLIED SCIEN!
1920 Sun ce

inyside Ave.
Chisago, ili.

Dept. 2387,
—_—

AMAZINGLY EASY
WAY TO GET INTO

ELECTRICITY

Send Today for Details of My
“‘PAY-AFTER-GRADUATION’’ PLAN

Don’t spend your life never sure of a job. Let us prepare you 'Dl
your start in a good pa; Let us teach you how to pi
for pasltions that lead to good salaries ln Electrlcity—
OT by correspondence, but by an amazing way we teach right
here in thegdreat Coyne Shops. You get a practical training im
90 days. Mail the cou?on below. If you are short of money I'lk
sendyou all detailsof my ‘' pay-after-graduation plan'’ where many
get my training first and atart. paying for it 5 months after they
start school and then have 18 months to complete their payments.

LEARN BY DOING —IN 90 DAYS
BY ACTUAL WORK —IN COYNE SHOPS
I don’t care if you don’t know en annature from an air bi
don't expect you tol Coyne training is practical “learn-by-doi gz:
uaxmdg Don t let lack of money hold you back from getting all

my amazing plan.

MANY EARN WHILE LEARNING

If you need E:rt -time work to help pay your living expenses we will
giveyou the help of our employment department to assist you togeta
part time job, as we have thousands of others, We give youa 12 weeks
practical training ia the greatroaring shops of Coyne . . . on ote of
the greatest outlays of electrical apparatus ever assembled . .
dynamos, engines, power plants, autos, switch-boards, tra.nsmlttlng
stations ... Diesel Engines . . . Air Conditioning and Electric Refrig-
eration .. . everything from doorbells to farm power and ligh ting o e e
full sized . . . in full operation every dayl

R ADI Now included

atno extra cost

Send the coupon today and I'll tell you about the Radio course [ am
now including at no extra cost.

Coyme is_your great_chance to

GET THE FACTS et.y'l‘ntu Elccmc?r.y. ‘This :chool
ls 38 years old — Coyne training IS tested. You can find out evety-

~absolutely free. Simply mail the coupon and let us send y

ig, free Coyne book with photographs . . . facts
.o opportunmes. Tells you how many earn expenses
while training and howweassist our graduatesin the field.
No obligation to you. So actatonce. Just mail coupon.

mc FREE BOOK? Scifoxmy bie book
13'231;! FRE fhe complete story d{ f guui,
COYNE ELECTRICAL SCHOOL

500 8. PAULINA ST, Dept. 77-53, CHICAGO, ILL.

H.C.LEWIS, Pres, COYNE ELECTRICAL scHOOI.
Dept.77-53,S00 S. Paulina St., Chicago, lil,

Dear Mr. Lewis: Without obligation send me dyour big,
grmth factsabout Coyne Training and details
“Pay 'uition~After-Graduation’ Plan.

YOlll

L 2 50 60000000000000060000000000000000000 2. L LB0600000
Address.ioona.

—————-l

CityyovvorvannrnnnsirseveeresnSlBELy vavtnioanranoenens
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JUST TOUCH BUTTON

LATEST 18-TUBE MIDWEST TUNES ITSELF BY
El.El:THlC MDTUH !

Only MIDWEST‘S Dlrect-From-Factory Policy Makes This And
Other Sensational Features Possible At Amazingly Low Prices!

“The sensatien of the radio world” . . . that's The famous Midweit foctorrto-you pln,

what experts said when they saw the amazing new 1938 5. 7o Ie yairs of sfaccass) ia jut
MOTOBIZED

a3 exciling. It coobles you © buy at
west. No more dlal twiddling ~  wholcsalc prices — tv save ue €0 50% —

no more squintingl Now, you can en; the luxury of ¢o make your radio dollar xa twice as far
radi o at its best—: can tune vour wes( by merely — to enjoy 30 dsy? F REE trial in your
tou ching a button] Y ou’ll be astounded at the Lightning- ile a3 5Cc 8 wack.
likc motorized action— just touch a button (on top of [l S
the radio) . . . nm:l its corresponding station 2ips in. ¥

Zip . ., Zip 500 ou can bring in 9 perfectly
tuned statmns in 3 sec All this bappens in L4
Second with Midwest Pden Motorized Tuming:

(See above ;llmlralmn) (l 2) You touch hutton, @k
Electric  metor dial towards cotrrealron in
station; (4) Color! ul Bulls Eye darts across dial an
locates itself behind station; (5) Dial stops stself at
the station’s exact center of resonanes and the eve £t
“winks’ as program comes in perfectly tuncd. [

30 DAYS FREE TRIAL—
Enjoy World's Most Advanced Radio for f
30 Days in Your Homel Don’t Rish a Pennyl |
Acl at onc¢e on this vnusual factory-to-you offer. We

eend wnvy Midwest radio youdesire to your home. You
use it 30}‘ days, and compare it with other radios. you have
owned or heard. Then, you anreturnitto tne factory,
if you wieh, without rizking a enny. We trust you to
give the Midwest a Fair . ¥ou ace triply protccted
with Foreign Reception Guarantee, E)ne- Year
Warranty and Money-Back Guarantee

18 TUBES FOR PRICE OF 10
Why be contert with an ordinary 10, 12 or 14-tube set
whe you can buy an 18-tube Super DeLuxe 101-feature
Motu:lzerl Midwest for the same money, 1t will surprise
and delipht yon with its beilliant world-wide receptian
on 6 bands, ard a range of 12,000 and more miles] It will
theill you withits marvelous 6-continent overseas reception.
Secures American, Cunadian, Police, Amaieur, Airplane,

Ship broadcasts,..end finest Fareign pregrams.

Van have & whole year (o pay for vour Midwest on sasiest, most ca ¢ erelit
B e T g eyt el

LT VSR FREE LR.dot

MIDWEST RADID
CORPORATION
Dopl. EE-1D  Cinchnati, 3.
fenﬂ ms 3:'[ur n:-:‘
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}nur hberal 40 - doy

4 / 5 I Free traal allew
g ] 1 (Snecial u”T I Tawn e Sl
M ’ D w E ST R A D l o c o Rp o E AT l ON | i’i.‘::’ g;i;?'l a?r“ei_-. Usr.r-Auemsl\.'lakeEnsyElmManey Check Here [ for deial
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give. You may have one like it in your car,
or hanging near the furnace in the basement.
When Byrd bought his and when you bought
yours, the salesman said it would put out an
incipient fire in a specified time. But will it?

For the answer, come and watch the test
of a foam extinguisher in the “Tower Room”
here. Built on the order of a lofty chimney
to create a draft, the brick walls of this
chamber are grimy with the smoke of un-
counted conflagrations. Standing in the
center of the floor is an iron tank, four feet
in diameter, partly filled with water. Upon
its surface, a deep film of gasoline is poured
and standing back at a fixed distance is an
attendant, holding the fire extinguisher which
is under scrutiny. Close by is another man
with a stop wateh and a third waits with
pencil and note book ready. At a signal, a
fourth man tosses a lighted match into the
cauldron.

The mechmical robot which
roduces six motions of the
uman  hand  for endurance
‘tests of electrical switches. Yf
the switches stand up under
this test, they are approved.

Right—Trying to defeat a
bank vault alarm. The inves-
nznlor is drilling a hole to de-
termine if wires can be reached
snd disconnected. Services
such as this save the public
thousands of dollars each yeas.
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The extinguisher is inverted and a smother-
ing stream of chemical foam is sprayed on
the flaming oil. If it works right, it has to
be all over in 60 seconds and test after test
is made to prove this possible. Otherwise, the
investigators must determine what is wrong
and recommend changes. The chemical mix-
ture may be incorrect or the shape of the
nozzle, the gas pressure or a dozen other
details wrong. In the Underwriters' Labora-
tories, however, the job is never done until
your fire extinguisher puts out a fire in one
minute. The label then placed on the appa-
ratus certifies to that fact.

Testing a fire window glazed with wired glass
is another exciting matter. Looking up into
the dim heights of a room suggestive of the
flies back stage at grand opera, one sees a
travelling crane. From it is suspended a

frame made of steel girders, such as go

into a modern skyscruper or factory wall.

This frame swings free from the floor and
within it, the fire window is set and bricked
up exactly as it would be built into a
structure.

When all is ready, the crane swings this
ponderous load over in front of a “panel
furnace” built of brick, on the floor near-
by, but from surrounding walls. Through
this thin rampart project scores of gas
jets controlled by valves in the rear and
with an arrangement for pumping air
through at the base. The two segments
of wall, looking like slices of a gigantic
sandwich, are cemented together, air-

tight, and the gas ignited to produce

what the laboratory folks call a



“standard fire.” For forty-five minutes, the trical apparatus will stand up under the most
“lurid flames” of this made-to-order inferno severe conditions of abnormal use, it is sub~
lick at that fire window. Then a stream of mitted to unusually |tough tests. For this
water under 35 pounds pressure is trained purpose, equipment is used capable of
on the cherry-red glass from a distance of delivering currents of 100,000 volts, the tests
twenty feet and when things cool off, exam- being made on such high tension apparatus :
ination shows if the window can take it. as the transformer of an electrically ignited

Appliances for fire protection are not, how- oil burner operating on from 10,000 to 12,000
ever, the only concern of the laboratory tech-  volts; or transformers for gas tube signs using
nicians. Automotive and safety appliances, as high as 15000 volts. If the appliance can
burglary protective appliances, those con- [Continued on puage 126]
cerned in the gas and oil industry, electrical
devices and others, covering more than 1,300
varieties and classifications of systems and
products, come within the range of the labora-
tories’ interests. Examination at Chicago is
supplemented by close supervision of factory
production, to see that manufacturers en-
force rulings. Lately, a further step was
taken to guarantee this compliance, when
two motor trucks equipped as travelling
laboratories were started out to make field
tests and acquaint electrical jobbers and
dealers as well as electrical inspectors, with
the institution's work.

When electricity was still in its “romper
age,” long before Edison produced the in-
candescent lamp, the potential hazard of
this “servant of mankind’* was recognized
by insurance men; one of the largest de-
partments of the Laboratories is con-
cerned with electrical devices. Every
development in the electrical industry
has been closely watched, the latest
being in connection with the fast-grow-
ing air conditioning business.

In an effort to determine how elec-

: Above—A made.to-ordet
-“standard fire” is used to
qualities of a fice windo
window iy subjected to ox.
treme heat and wawe under a
35-pound pressuze.

Left—High tenaion cioc-rlca
apparatus is used (o test new
equipment, Voltages ranging
in value up to 100,00D are ima.
peessed on appliances to deter-
mine their brezkdown points.
—Plotos courtesy Under
“writers’ Laboraturies.
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Seaplane Makes Non-Stop Transcontinental Flight

:lvmg ttom Cahfomu l:hN. Y. le non-510p, this buge Consolidated PBY.1 flying boat is credited with having made the

1 i p a plane equipped solely for water landings.

Model Steam Roller Works

EIGHING twenty pounds =2nd operating

on steamn pressure of four pounds, a
model steam roller has been constructed by
H. L. Woodson, of St. Louis, Mo. A small
gasoline stove is attached to the bottom of
the steam roller and one~half pint of fuel
operates the model for 33 minutes. The body
is made of angle iron, the skirtings and apron
of sheet metal, while the rollers are made
of lead-coated sheet metal.

rade, this
H. L. Woodson, of S1. Louis,

to climb a 30-dagres
uilt by

Gengeating power enou,
mode] steam roller was
Mo. A gasoline stove beots boiler, ¢r ating steam Dressure

of 4 pounds brasa
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within engine's tubing cylinders.

Pontoons fold up to make wing tips.

HUGE Consolidated PBY-1 flying boat
has successfully completed a non-stop
transcontinental flight from Califernia to
New York City, making its mooring on the
waters adjacent to North Beach Airport. It
is the first flight of its kind ever made by
a plane fitted solely for water landings.
Although privately owned, the huge sea-
plane is of a type used by the U. S. Navy
as a patrol plane. One of the outstanding
features of the PBY-1 is the arrangement
whereby the pontoons retract to become the
wing tips when the plane is in flight.

Scientists Seek Pure Iron

N THEIR search for an absolutely pure
iron, scientists at the National Bureau of

Standards in Washington, D. C., have pre-
pared iron exide that is free from even
spectroscopic traces of 46 elements and with
very small traces of silicon, aluminum, cal-
cium, magnesium and copper.

Considered to be the most important metal
in our civilization, iron has not yet been
prepared completely free from all impurities
or even as high a state of purity as has becn
attained for geld, platinum, zinc or aluminum
and other metals.

Modern Mechanix



U. S. Army Builds Trailer For Use

N LINE with its mechanization
program, the U. S. Army has
developed a special type trailer for
use as & “command post” for
officers. Pulled by a section wagon
that carries extra supplies and
equipment, the new trailer fea-
tures sleeping quarters for four
men, a desk with telephone con-
nections, and fully screened doors
and windows. The military trailer
is about 12 feet long, 10 feet wide,
and 10 feet high. A sloping, can-
vas-covered roof can be opened to
letin air and sunlight.

Key Exhibit Worth Fortune

ICOURTNEY'S

HE H?S? VALUER CTTECHICH O LocKs AZEJ &EYS mn{im

This collection of historical locks and keys is valued a¢ a
half miltion dollars. Some of the keys were once smong the
prized possessions of formez Emporor Franz Joseph of Austria,

ALUED at a half-million dellars, a cellec-

tion of historical keys and locks has been
brought to the United States by Charles
Courtney, international authority on the sub-
ject. The collection includes keys from the
Rothschild collection unearthed from the
ruins of Pompeii, and the personal collection
of the late Andreas Dillinger, world famous
collector of the Techniches Museum in
Vienna, Austria.

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

October, 1937

As Field Office

Specil[ly designed and equipped to serve as a field office for
oﬁcen, s mnllur{_umlu was recently demonnra\'od it Gov-
ernor's Island, Canvas roof covering van be unfurled.

Plants Treated With X-ray

OVIET biologists and botanists are ex-

perimenting with Roentgen rays in the
treatment of plants and flowers. Selected
specimens are subjected to the rays through
the use of a portable machine and the effects
carefully noted and studied.

The portable machine features two “eyes”
attached to flexible cables through which
the electric current flows. The “eyes” are
mounted on a telescopic support, enabling the
rays to be trained on plants of varying size.
The entire Roentgen unit is mounted on a
two-wheeled carrier that is pushed along like
a wheel barrow. A lengthy wire cable con-
nects the x-ray machine with a power supply
unit stationed nearby.

To sest the efect of Roentgen rays on planta and ﬂuwen.

Soviet biologists rigged up this porteble unitc. The wnit’a
Yeyes" are held above planw by mweans of a telescopic stand.
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invisible rays set up

BURGLAR

OW an intricate net of invisible electric
rays can be used effectively to snare
burglars and kidnapers, and bring down the
law upon them without their being aware of
it, has been demonstrated in New York City.
The device was installed on the fourth floar
of the General Electric Building, and various
individuals were invited to test its powers of
detection and alarm. Attempts to enter the
13.000-square-foot area or to move from one
zone to another were defeated at every turn.
The protectional device relies principally
on the phototube, or “electric eye,” to foil
marauders. The protective network was
made up of the beam from a standard autome-
bile headlight bulb, from which all visible
rays of the light spectrum had been filtered.
By a multiple system of mirrors, this single

=%
o
PR
Aol
£ 7 |
,r/ % !
B A §
' I3 .E
/// fr !
/ i i
4
i
ﬁ o ! i
- / 4
| ¢ / i
b i !
../ |
T & % L
YA ! rL GHT S0URCE
H T"Q‘W—‘——-ALAHM

Diagram sRows intricate net of in-
visible rays used tn snare mnw&“
without their being ewasc of it Brak
ing the ray at any point sets off the
alarm. The device nhu prmclpa'lv
upon a photo tube oe “electric eye.”
TH8e protective network is made up of
a beam from a standard auto head-
light bulb with oll visible rays elim-
inated by = filter, Photo shows the
zqusmnem used. The woman is hold-
ing one of the reflecting mirrozs.,
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BARRIER

invisible beam was reflected back and forth
across a room, around corners, and at differ-
ent levels and angles until the guarded area
was completely protected against movement
of a body in any direction.

The system is extremely flexible in that the
energy released by interfering with any beam
can be used for various puiposes, such as
sounding an eutside bell or siren. The type
of installation made at the demonstration
was unique and presaged mere modern and
effective methods. It automatically cleared
a telephone line, dialed police headquarters,
and transmitted a spoken message summon-
ing aid. After this message had been re-
peated for a minute and a half, the device
“hung up” and then called the telephone com-
pany, repeating its message for the same
period as a check upon the first call. Having
done this, it once more cleared the line and
automatically placed the tclephone back in
[Countinued en mage 150]
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ARerial Tramway To Scale New Hampshire Peak

HE first aerial tramway in North America

is being constructed up the side of Cannon
Mountain in New Hampshire. Construction
is expected to be completed about July 1, 1938,
according to engineers’ estimates.

The tramway will featurc metal -cars,
octagonal in shape, which will carry 25
passengers each. Pulley-type trestles will
support the cars as they travel along cables
up the mountain side.

The tramway will start from the base of
Cannon Mountain at Franconia, N. H, which
is located about a mile and a quarter from the
famous “Old Man Of The Mountain” known to
millions of tourists.

Spray Shield Protects Lens

To keep a camera lens clear of sea spray while filming ocean
scenes, John Atnnld, a motion pic(uro studio chief cameraman,

supervised of a disk and wiper device.

O AID in taking spectacular sea scenes

aboard a fishing schooner while racing
through a heavy sea during the fihning of the
motion picture “Captain’s Courageous,”
cameramen :nvented a spinning windshield
to keep the spray off the camera lens.

The windshield consists of a seven-inch
plate glass disk mounted on a pulley attach-
ment between the lens and lens shade. The
disk rotates at 240 r.p.m., while a stationary
wiper keeps one section continually clear.

October, 1937

North Americe’s fizet aerial camway is being constructed up
the side of Cannon Mountein near Franconia, N. H. Ardst’s
sketch shows the tyPe of cer and frestle %0 be wueed.

Hammock Has Tubular Stand

MODERN version of the comfortable

old-fashioned hammock, which possesses
its advantages while discarding its disadvan-
tages, has recently appeared on the market.
Featuring a tubular metal suppert, the new
hammock can be folded to make a compact
package for easy transportation.

Four sections of heavy gauge tubular steel
form the stand for the hammock. Quickly
assembled, the stand efficiently supports the
hammock of heavy double-filled canvas.

"Corded ropes, nickel rings, and reinforced

eyelets cemplete the attractive hammock.

Comfortable and strongly :ormructe
has o folding tubular metal stand.
k makes a

this modern hammock
Fasil ly disavsembled, the
bundle that is easy to transpost.
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Preparing tor szmall blasts ef dynamite which will
cut away rock dutring the sculpturing of one of the
weads ¢n Meunt Rushmere, in South Daketa. A
fraciion of an ounce of powder iz used ar a dme.

MERICAN industry employs many kinds

of helpers, but one of the most efficient

and wversatile of all is “Old Man Dynamite,”
champion lifter and odd jobs expert.

More than 508,008,000 pounds of explosives
are used annually in this country alone in a
varied program of peace-time performances.
The deeds of dynamite range all the way from
carving mountains to Kkilling crows, from
dropping prefabricated dams into place and
hunting for oil to killing raitlesnakes and
putting out oil well fires. No human worker
can boast such a list of accomplishments.

Even in routine blasling in mines and quar-
ries improved technique and new kinds of
dynamite are being introduced and recently
perfected non-freezing dynamite has ex-
tended the “old man’s” working days so that
tasks all but impossible for human hands
are now being done in all seasons with
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by
Paul D. Paddock
dynamite’s power and remarkable ver-
satility.

Up in Maine recently, dymamite was
assigned to a new job and did it so well
that experts see a whole new field of
wintcr-time service from the explosive.

Dynamite has been used successfully
for blasting dilches in hard, frozen
ground. Curiously -eneugh, explosives
experts found that less dynamite is re-
quired to displace {rozen earth than is
necessary to blast wet greund or dry
soil. This was held due to the fact that
the hard frozen ground ceafined the
exploding dynamite’s expanding gases
better than loose greund and there was
a greater shattering effect because of
less “cushiening,” as often occurs in
soggy ground. The blasts blew a ditch
eight feet wide at the surface, three feet
deep and two feet wide at the bottom.
The hardest part of the job, the workers
said, was in clearing up the large pieces
of earth and in boring the holes in the ground
for the sticks of dynamite. This new job,

made possible largely by non-freezing dyna-
mitc, holds great possibilities for winter-time
activity on farms and elsewherc.

Scores of ice jams will be broken up this

- 0dd Jobs

e




Above — Biasting &4 gully bank with grenulse
dynamite to ebtain lop soil for planting trees and
bushes in the gully. RigheAfter the blast. Below
(lefl —Mount Rushmore Mewmorial with the head of

neatly lescd. The white portioas
. show whete dynamite was used for removing rock.

winter and lives and property saved by
dynamitc. This is one of the routine jobs
on the schedule, but one of the
strangest winter~time tasks of
the explosive is performed in a
section of west Texas where
rattlesnakes menace the sheep and
goat herds.

When cold wecather drives the
snakes into their dens for the win-
ter, the dynamite squads get busy.
The snakes’ hiding places are le~
cated, chargesof dynamite exploded
and the rattlers blown cut. Those
not killed by the blasts are put to
death in other ways. The method
has proved effective for large-scale
extermination of the pests.

Maruding crows are killed with
dynamite in certain sections of the

Top of page—Relief blasts and charges under the

fill a[i going off at the same thne. Nute height to
which diet and stone are blewa by rel'wel blasts.

country, a particularly successful use of the
explosive for this purpose having been ap-
plied recently in Illinois. The birds’ roosting
places in trees and hedges are located, bombs
set and wired together to be fired by electricity
simultaneously and hundreds of the crows
killed by the explosions.

The receni destruction of ‘“Honeymoon
Rock” at Niagara Falls by a charge of dyna-
mite¢ and black powder attracted wide atten-
tion chiefly because of the public’s sentimental
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Preparing to remove piling by dynamite, A watee jetis used so
displace sand, and as the hele alongside che piling is made,
dynamite attached to a pole is pushed down intc the cavity.

" Charges of dymemite in the sand alongside the pifing sre
ghoe in scries by the electrical method of seuing off
blasts, thus cutting off 2 number of piles at one time,

When it wes necessary to remove a massive ceinfocced counter-
weight from a warive crane, dyoainite was used, A camers
caught the actual blast. The stcel work was not damaged.
44 —Photas Couriesy E, L. du Poxt de Nemours & Co,

interest in the rock, not because of
the unusual nature of the blast. In
felling the west tower of the Century
of Progress Skyride in Chicago, dy-
namite was used in a brilliant dem-
onstration of the accuracy with which
explosives experts are able to accom-
plish ticklish tasks with the aid ef the
“odd jobs man,” but an assignment
which includes both the spectacular
and the routine is the carving of the
Mount Rushmore memorial in the
Black Hills.

Colossal likenesses of Washington,
Jefferson, Lincoln and Theodore
Roosevelt are being carved into the
granite side of the 7,000-foot peak
and here dynamite “turns sculptor”
under the direction of skilled human
hands.

Tiny blasts with as little as one
sixty-fourth of a pound of special
gelatine dynamite have been touched
off to do much of the intricate sculp-
turing. In some cases, only the
electrically detonated blasting caps
were used.

Holes of varying depth and diam-
eter are drilled and the charges are
figured with as much precision as an
assayer uf rare minerals employs in
his work, In carving out the head
of Washington, about 6,000 pounds of
dynamite and 40,000 blasting caps
were used. Gutzon Borglum, chief
sculptor of the huge memorial, is said
to be the first artist to use dynamite
in this way.

Midget blasts are all right in some
of the work at Mount Rushmore, but
when “0Old Man Djygnamite” goes
prospecting for oil, he lets go with
charges varying from fifty to 2,000
pounds per shot. He becomes liter=-
ally an earthquake-maker and some-
times registers shocks a mile deep in
the ground and ten miles distant from
the point at the surface where the
charge is fired.

The task of hunting for oil with
dynamite is somewhat complicated,
but in a nutshell here is what is done.
The tremors and other phenomena
set up by the exploding dynamite are
registered and measured upon deli-
cate instruments. By careful study
of these records, scientists are able to

[Continued on page 147]
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FLOATING SEAPLANE BASE TESTED

HE “Friesenland,” a floating

seaplane base and largest of
four to be stationed soon along
the lane of the proposed German
North Atlantic flying service, re-
cently passed tests to determine
its efficiency for handling the large
flying boats that will be flown on
the route. The ship is equipped
with a huge crane that is used to
hoist the seaplanes from the water
for servicing and refueling.

The Lufthansa, a German air-
plane company, will operate the
seaplane flying service. Use of
the floating bases will enable the
German firm to use comparatively
smaller seaplanes than those being used by
American and British airplane firms for
crossing the ocean non-stop.

Low-Cost Sextant Produced

Small boat owners, sea scouts, etc., can indulge in a practical
study of navigation through use of this new low.cost sextant.
Its vernier reads accurately to a twentieth of a degree.

OAT owners who desire to practise

“shooting the sun” to enhance their
knowledge of navigation can now do so at
a very small cost through the production of
a small sextant by a Bronxville, N. Y., manu-
facturer. Priced at $3.50, the device is com-
plete with an artificial horizon and a vernier
that reads to a twentieth of a degree.

October, 1937

When Germany inaugurates a North Atlantic flying service,
the "Frleunlcnd" (top) will serve as the llrzest of four ﬂon
ing servicing and refueling bases. 2ple

or

into position prep y to being h

q ab.

Builds Ancient Arms Models

UILDING scale models of ancient war

weapons is the fascinating hobby of
Jerome D. Laudermilk, a research associate
at Pomona (Calif.) College. His miniature
ancient arsenal includes such weapons as a
Greek polybolo, forerunner of the machine
gun; an elephantine cross-bow; a Roman
Onager and many other odd weapons.

This arsenal of mmiature ancieat war weapons is the proud
possession of Jerome D. Laudermilk. he working scale
models hurl their stones, bows, etc., accurately for 100 yards.
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IS name is Donald Willis Douglas. Sixteen years ago bY

he was working as an engineer for Glenn Martin, ,
builder of the now famous Martin bombers. Today, as R.bert H. Rankin
head of hisown firm_heis rated one of the world's foremost
designers and constructors. In July, 1936, President
Roosevelt officially awarded him the Collier Trophy for
1935 in recognition of his outstanding work in the develop-
ment of twin-engined commercial transport planes.

Douglas was born on April 6, 1892, in Brooklyn, N. Y.,
and as a youth attended the Trinity Chapel School in New
York City. In 1909, having successfully passed the diffi-
cult entrance examinations in good style, he entered the
United States Naval Academy at Annapolis.

For three years everything went along quite well for
young Douglas and it seemed certain that another year
would see him commissioned in the U. S. Navy. However.
he was very much interested in aviation, even at that early
date, and spent all the time he could spare from study and
training in building model airplanes. One day, he climbed
to the second story of a barrack and launched a model into
the air. Fate so ordained that the little craft swooped
earthward, knocking off the hat of an admiral who was
passing by at the time. Evidently, the old sea dog wasn’t
very air-minded, for within a short time Douglas resigned
from the Naval Academy.

The young man was determined, however, to secure a good engineering education, so he
immediately entered the Massachusetts Institute of Technology, and was graduated in 1914
with a Bachelor of Science degree. The following year, he joined the engineering staff of
the Glenn L. Martin Company and was made chief engineer of the little shop in Los Angeles,
which was the only plant the Martin organization boasted of at that time.

In 1916, Douglas resigned his position to become a civilian aeronautical engineer with the
U. S. Army Signal Corps. In 1918, he rejoined the Martin organization, this time being
made chief engineer of the large plant which Glenn Martin had developed at Cleveland,
Ohio. During this time, he assisted in the designing and building of the first twin~-motored
Martin Bomber. This equal-span biplane
was the first practical multi-motored bombing
plane developed in this country. Powered
with two 400 h.p. Liberty engines, this bomber
was a standard service bombardment craft
for many years.

In 1920, Douglas again left
Martin and after spending a short
time in the East decided to go to
the Pacific Coast in the hope of

Poweted by two engines of 1,000 b.p.
each, the Dougles DF flying boat
shown above carries 32 passangers non-
itop for 1,300 milus at & top speed of
185 m.p.b. Lefte=Dougias O-43A
observation planes are standard Air
Caorps equipment. Rig h t-—Donald
illis Dougles, noted designer.

DUGLAS—




finding eneugh capi-
tal to enable him to
establish his own air-
craft factory.

He arrived in Los
Angeles with limited
funds, but within a
comparatively short
time was able to in-
terest a Mr. David
Davis in his plans.
Believing that the day
of commercial avia-

huilder of super pl




tion was dawning.
Bouglas was of the
epinion that if the
American public
was stivred by a

One of the most popular types of zrans.
port  planes ever produced is

Douglas DC.2 (top), beinz used by
leading American and foreign airlines.
A DC.4, four-engined type is eched-
nled for peaduction uring 1937,
Centee—Carrying 2 morpedo undes
slung beneath its fiselage, the T2D
twin ined 1 d large
Navel contracts for Douglas. Lower
phot Desi d i ily for com-
mercy'al markets, the Dolphin became

a military “best sellez".

In the meantimc,
Peuglas attracted
the favorable atten-
tion of several in-
fluential men and in

non-stop transcon-
tinental flight, com-
mercial air transportation would receive a
mere ready welcome. The Davis-Douglas
Company was formed and a small shop was
leased from the Goodyear concern. In this
little plant, the first Deuglas ship, the Cloud-
ster, was built. * Wesigned especially for the
transcontinental hop, this Liberty powered
eraft was the first American-built airplane
which could get off the ground with a useful
load equal Lo its own weight.

On its attempted non-stop flight across the
country, the Cloudster was forced down at
El Paso, Texas, by engine failure. Mr. Davis
withdrew from the concern and the Davis-
Douglas Company passed out of existence.
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1921, when the Navy
announced an open
competition for torpedo plane designs, he was
able to raise some $15,008. With this sum he
set to work, and designed and built the craft
which won the competition.

This marked the real beginning of the
present Douglas organization, for the Navy
immediately ordered two of the ships. The
following year eighteen more were delivered
to the Navy. |

As a result of the success of the Douglas
torpedo plane, the “D. T.,” an improved model
was breught out. This twin-fleat, Liberty-
powered biplane was delivered o the Navy
in quantity and many of them were also
[Continued on parge 142]
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New York World's Fair Holds Appeal for Hobbyisis

O DEVELOP the crea-

tive talents of amateurs,
the Hobby Guild of America
has inaugurated a series of
centests, the prizes being
trips to the New York
World’s Fair in 1939. Known
as the World’s Fair Hobby
Olympics, the contests have
been designed to include all
work along artistic, creative
and self-expressive lines.
The scope of the contest has
therefore been made exten-
sive and inclusive.

Competitions will be held
in the field of short stories,
essays, poetry, drama, music,
sculptaare, marquetry pic-
tures, photography, graphic
art, painting, model making,
needlecraft, leatherwork,
metalcraft, puzzles and culi-
nary art.

The winner of each con-
test will receive a trip to
the World’s Fair, The trips
will include hotel accommo-~
dations, trophies and en-
trance to the fair grounds.
Seventy-five trophies will be
awarded to the next five
winners in each contest, and

books valued at more than
$300 will go to contestants
winning honorable mention.
Awards will be made on the
basis of originality, execution and artistic
merit. The contests are open to amateurs
only.

The judges for the Olympics include leaders
and outstanding individuals of many fields of
activity. They are: Drama, John Anderson,
Crosby Gaige, Clayton Hamilton, Mary
Hutchinson, George Poultney, George Ress,
Howard H. Seiter and Lowell Thomas; Short
Story, J. Donald Adams, Whit Burnett,
Edwin C. Hill; Essay, Cyril Clemens, Dr. Isaac
Goldberg, and Carolyn Marx; Poetry, Major
Augustus Post: Music, Frederick J. Halton,
Leonard Liebling, Dr. Sigmund Spaeth and
Paul Whiteman.

Needlework, Kay Austin, Rose Bampton,
Kay Daniels, Lily Pons, Edith Marie Reuss
and Helen Worth; Culinary Art, Mrs. Dorothy
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World's Fait in 1939.
10 oll parte of Fair grounds,

Model of_the 200.{oot sphers which will house du ‘I’ham Exlublt at the New York

From the 700-foot will made

Enginesrs ace working cn Ions -range asound Projectors.

Dunbar Bromley, Crosby Gaige, Lauritz
Melchior, Mme. Elizabeth Rethberg; Phetog-
raphy, Berenice Abbott, Dr. Arnold Genthe,
Nicholas Haz; Model Making, Ezio Pinza, and
Mario Chamlee; Puzzles, Joseph L. Andrews,
Jerome S. Meyer, David Shulman; Metal-
craft, Marion Cole; Painting, John Sloan;
Leatherwork, Emanuele Stieri; Sculpture,
Katherine Hahn and Frederic Allen Williams.

Among the more unusual hobbies noted by
the Hobby Guild are those of collecting knot-
holes, branding irons, odd shaped and colored
tooth picks, book dedications and canned
goods.

One hobbyist has collected enough news-
papers of important events to build a house
of them. The walls have a width eguivalent
to the thickness of 215 pages.
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STUNT FLYING—

PECOUD. NOIEDFRENCH
AVIATOR STARTLEDTHE
ENTIRE CIVILIZES WORLD
WHEN, EARLY IN 1913, HE
WADE A SUGCCESSFULL UP-
SIDE -DOWN FLIGHT AND f
LATER COMPLETED A LOOP!

FiG.f . TAE CLIMBING LBOP (Siow
LOOP EXELUTEDR Sl akiy) AND. IN~
SET P53 THE UPWARD RCLL T 3PN

EROBATICS never fail to attract attention

at fairs, air meets, etc, but few laymen

actually understand the evolutions executed
bsr stunt pilots as sketched above.

Figure 1: Climbing Loop—performed by
diving plane, pulling back on control stick,
easing throttle at top of leop, and returning
to normal position through dive.

Figure 2: Tail Spin—plane rotates flatly
about its center of gravity. Performed by
placing plane in 5 stall by pulling contrel

=0

stickall the way back and applying full rudder
to right or left. Recovery is made by neu-
tralizing controls or use of counter rudder.

Figure 3: Upward Spin—a slow roll ex-
ecuted as plane climbs vertically. Performed
by diving to gain speed, pulling back on
stick until plane ‘“stands” on its tail and
relling through use of the aileron controls.

Figure 4. Falling Leaf—plane is pulled up
into a stall and tipped to one side by means
of ailerons. Immecdliately, ailerons and rudder

Modern Mechanix
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are applied in opposite direction until plane
responds by swinging to side against which
controls are held. Controls are then swung
to opposite side and procedure repeated.

Figure 5: Barrel Roll—plane is dived to
gain speed and then climbed slightly while
applying rudder and aileron in direction of
desired roll.

Figure 6: Immelmann Turn—originated
by the famous German War acc as a combat
maneuver for making quick change of di-

October, 1937

rection while gaining altitude. Plane is dived,
control stick pulled back until plane is on its
back, upon which control stick is pulled back
and full rudder applied to perform a half roll.

Figure 7: Reverse Control Turn—plane is
banked at right angles to ground, whereupon
controls become reversed, the rudder acting
as elevator and elevator as rudder.

Figure 8 Wing Over—nose of plane is
pulled up and bank started, rudder then
being applied.
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Clambake Steamer Trailer Serves 100.000 Clams

FReaturing perforated trays set in tiees over ¢ built<in steamer,
this traveling clambake trailer (top) caries about 100,000
clams. Lower phoro = U d cab, showing trays.

“Lifegquard” Tubes Devised

ESIGNED to eliminate the danger caused

by blowouts, a “lifeguard” auto tire tube

has been developed by a leading rubber man-

ufacturer. Tests using nails, spikes, glass, etc.,

are said to have proved the practicability of
the tube.

The tube actually consists of an arrange-
ment of a tube within a tube, joined together
at the base with a single vent hole connect-
ing the two air chambers. In event of a punc-
ture of the outer tube, the tire merely drops
about one inch and then rides on the smaller
inner tube while driver makes safe stop.

When the tires of thia auso are punctured they merely deop
about one inch end ride on a spedially eonstructed tube et
within the inner tube, enabling driver to make safe stop.

32

TRAVELING clambake steamer trailer

capable of carrying 100,000 clams, enough
for 2,000 persons, or other foodstuffs in gquan-
tities sufficient to serve 500 people, has been
devised by Fritz Kiefer, a Raritan, N. J,, res-
taurant proprietor. Of galvanized iron con-
struction, the cab of the trailer has more than
900 feet of shelf space distributed in four sec-
tions of 12 perforated and horizontally tiered
trays of special design.

A water tank from which steam is caused
to rise and percolate up through the tiers of
trays is located at the bottom of the trailer.
More than 400 gallons of water and half a
cord of wood are required to cook a capacity
load of foodstuffs. The cab containing the
trays can be removed from the trailer chassis.

Soviet Tots Try Parachutes

Sliding down the chute of this specially constructed play-
stound tower while slung bepeath an opened parachute pro-

vide: thrills for Soviet youngsters. Tewer is 14 feet high.

IR-MINDED Soviet children are provided
with the thrills of parachute jumping
through use of special towers erected in many
city parks. Equipped with small parachutes,
the youngsters slide down a chute atop the
14-foot towers and settle slowly to the ground.
Metal guide rings keep the parachutes open.
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own spawn if hung
found by science to co
a new liver oil extremely
A and D.

T. H. Rowell of Baudette, Minnesota, a
former chemistry student at the University
of Minnesota, discovered this oil after several
years of biological experiments and tests, thus
turning a destructive fish into a source of
benefit to humanity.

These cannibal fish, known by their proper
name as Burbot fish, live in large quantities
in the Lake of the Woods in Northern Min-
nesota, on the United States-Canadian
boundary. For many years commercial fish-
ing has been carried on here on a large scale.
However, within recent years the cannibal
fish increased in such quantities that for a
time it appeared that the fishing industry
would be wiped out completely. As these
cannibal fish had no value whatsoever, the
commercial fishermen were on the verge of
despair until Mr. Rowell made his discovery
proving them of value. Now, since they are
worth real money, they are sent to the Rowell
Laboratories,

These cannibal fish are large, often weigh-
ing ten pounds or more, and even though they
have no commercial value, people who have
tried them say that they are fairly good eat-

Left==A Burbot fish which
has been found to contain
] llquld eold, a new liver oll
rich in vitamins A and D.

the container at the left is the
liver from the flsh.

other contsiner ¢ontaing tl:e
yield of “liquid gold.” Be-
low—T. H. Rowell in his
laboratory, where he discov-
ered the ‘*liquid gold.”

ing. Their heavy-walled stomachs are often
found to hold a pike two-thirds their own
size. From one stomach alone as many as
two hundred yearling perch have been re-
moved. :

Since the discovery that the Burbots con-
tain oil of value, approximately a half a mil-
lion of them have been taken from the nets

[Continued on page 130]

Cannibhal Fish
Yield “Liguid Gold”
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OU thought all glass was invisible?

Wrong. Go to the foot of the class.
Take a lock at a plate glass display window
the next time you pass a large department

store. Observe street traffic and passers-by
reflected in the glass. If the light strikes at
the right angle the glass, far from being
transparent, becomes a m'irror efficient
‘enough to enable you to adjust your tie or
powder your nose from your reflected image.
A young Londoner named Gerald Brown
took note of these obvious facts, realized that
hundreds of thousands of dollars worth of
window displays were handicapped, and in-
vented an invisible glass window which gives
the shopper the sensation that he can actually
reach out and touch the articles on display.
In the case of diamond necklaces, this is a
beguiling illusion.

Mr. Brown achieved the desired invisibility

by using curved clear glass, black glass re-
flectors and mirrors. These invisible win-
dows have heen installed in many fashionable
stores in New York and they are beginning
to appear in shops throughout the country.
Thus far the patent for this extremely simple
invention has paid its inventor $70,000 for
American, $30,000 for Canadian rights.
- Interesting though the invention is from a
technical point of view, the story of how it was
promoted and sold is of even greater interest
to any inventor who has ever taken out a
patent, or hopes to do so. It holds a fine object
lesson for any man with an invention to com-
mercialize.
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by
Donald G.
Cooley

This display in a New York
store window is so realistic that
passers-by instinctively reach
out to touch it=—only to find
an “invisibfe window” in their
way. This idea brought its
invensor a fortune.

The man who introduced invisible glass
to this country was Harry H. Stockfeld, an
agent of the inventor. Mr. Stockfeld pio-
neered in bringing shatter-proof glass to the
automobile industry. e also introduced the
American Austin automobile and dozens of
other noteworthy inventions. His common
sense, practical methods of turning patents
into cash reveal how inventions can be sold
to Big Business in this modern age of
efficiency and competition.

“Too many inventors,” says Mr. Stockfeld,
“go to a manufacturer and try to sell him
their invention with nothing to show but
patent papers. The invention should first be
sold on its merits as a product to a customer

‘who sees its usefulness in his business. Then,

with a contract to purchase one or a dozen
or a hundred of the devices in your pocket,
it is time enough to seek a manufacturer. With
a market assured for the product, selling the
manufacturer is an easy matter.”

The commercial history of invisible glass is
a perfect illustration of how this system
works. Mr. Stockfeld first went to an auto-
mobile manufacturer and demonstrated that a
window of invisible glass in his expensive
New York display room could be made to
sell automobiles—attracting thousands of
prospective buyers who could study a car on
display exactly as if there were no sheet of
glass between it and the street. He came
away with a $50,000 contract in his pocket.
Then, and not until then, did he approach
a glass manufacturer. With the contract




to Sell Inventions

offering convincing proof, the seiling jeb was
easy.

“Go ta the president or directing head
cf the corporation you are trying to sell,”
Mr. Stockield advises. - “An inventor
usually is merely wasting his time when
he deals with minor executives who do not
have full authority to make decisions”

But, once having gained an
audience with a man in au-
thority, how should the in-
ventor proceed in selling a
patent? This depends some-
what on the nature of the

Below—A baseball striking the new
glaan will csuse eracks, but the glaso se-
cains it shape. Righ—A football playce
striking fuil force againat a pane does no
mote harat thac to cause several cracks.
After glass is broken
it may be rolled wup
like a carpet. Demon.
steations like these ere
very cffective in selling
an ides or invention.

The inventor of the
“invisible window"
sold bis invention
readily afwer he first
showed an automobile
manufacipre: how ef.
fective the idea could
be, There fs glass in
this  display window,
i but it has mo disesrbs
ing reflections.

Stratehing like a4 rubbar-
band, this newly devaloped
safety glass will withatand
the impact of a man jump-
ing om it, Although cracks

L] :ggur, the glass retaing it

pe and “ﬁ; ?t flyip,

particles is e nated,




Right—The same types of
glass shown above sub-
jected to the falling ball
test. Note that first three
are broken apart while the
one using the new plastic
remaine in one Piece. A
well-staged stunt of this
kind is bhelpful in putting
over a new invention.

invention. Every patent involves problems
and possibilities all its own. Fundamentally,
however, the buyer must be made to respond
to the same motive which led the inventor to
create his device in the first place—the profit
urge. The inventor needs to prove but one
of twe things: either the invention will make
money for the buyer, or will save him money.

M, Stockfeld advises the preparation of a
prospectus which, in great detail, shows ex-
actly how the invention will do just these
things. The preparation of such a prospectus

"demands a full knowledge of the business in-
volved, and an analytical approach. Factsand
figures must be accurately presented, and &ll
angles considered.

Suppose you were selling an invisible glass
window. Analyzing the invention, your
presentation of facts weuld run something like
this: The present display window is designed
to sell goods. It must bring in $50,000 worth
of business a year, just to pay [or itself, the
expense of keeping it dressed and displays
changed. The invisible glass window will cost
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Left—Examples of various
types of laminared glass sub-
jectad to testa of an eleven-
pound weight falling on it
from different heights. Note
that pieces have heen broken
out of the fiest three while
fourth remains in one picce.

$12,000. It attracts more window shoppers,
brings more people inte the store because of
its novelty and the fact that, since there is no
visible glass to shut off the customer from
the display, there is an unconscieus feeling
that the customer is already inside the store.
Because the window attracts so much atten-
tion, the high-salaried window dressers
always put forth their best efforts to keep it
attractive In a rainstorm, invisible windows
are not affected because of the curved glass
and consequent setback from the street. And
so0 on in complete detail,

High-pressure selling methods arc un-
necessary and usually work to the disad-
vantage of the inventor. If the product has
merit, an intelligent presentation suffices and
the prospect may be permitted to sell himself,

Some inventions lend themselves to selling
by demonstration. In the case of a new
super-strength steel in which Mr. Stockfeld
was interested, he placed an autumobile axle
casing made of his steel alongside one taken

[Continued on page 146]
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German Scientists Construct Huge “Atom Smasher”

N THE unending battle to harness the
energy within the atom scientists at the
Emperor Wilhelm Institute in Berlin have
constructed a mammoth machine designated
agan “atom smasher.” Experiments are being
conducted under the direction of Professor
Peter Debye, world famous physicist.

The gigantic ‘“atom smasher” machine
stands 50 feet high and is located within the
confines of a windowless tower 135 feet high.
A three-million velt elcctric current is used
during the course of the experiments.

The wall of the tower features several ob-
servation platforms from which the scientists
can make studies of the working of the appa-
ratus. The high voltage accelerates particles
passing through the vacuum tubes of the
gigantic machine.

Youth, 12. Solos Airplane

Iaherent Al ving abilicy plus good lcl(hinh:;x;blld Bdward

mers. 3g¢ 12, to solo & Fleet biplane at
port, Braokire, N,

1t Aise
Y., after leas thoa 12 bours imstruction.

FTER receiving less than twelve hours of

dual instruction, Edward Somers, age 12,

of Brooklyn, N. Y, recently soloed a Flect

airplane at Floyd Bennett Field. The youth-

ful aviator soloed the plane for 15 minutes

before making a landing. Edward is the son
of Representative Andrew L. Somers.

October, 1937

Thia $0-foot “atom strasbes” is boused within a 133.foer
tower_in Berlin, Gertnuay. It handles theee million volts of
electricity aad acientists check its actiom from wall platfoems.

Life Jacket Features Light

NEWLY developed life saving jacket

features a light that automatically illumi-
nates when the jacket contacts the water,
making night rescues easier. Pieces of carbon
and zine are held in a container sewn into the
jacket which is impregnated with salt. Upon
conlact with water, the wired jacket be-
comes a battery supplying cucrent.

Thin

in man is demonstratlog u new life saving jacket fearusing
a light that sutominticslly illuminetes whea jacket comtacts
water. The ligby will operate condnuouely for 72 hone.
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Friendship between a.cot and & bizd can be developed
through training as explained in this article.
Top phowo Jﬁm the authos’s tom-gdt and a pet mock-
ing bird playing together. The bird can_even pull

cat's whiskers withour reraliation. Circlem=An
owl trained by the author. He flies away every night,
but returns tinough an open window the following
morning to secure his wvsual raw mear breakfast.

by Dick Cole
ANARIES are the common household
bird, but any bird makes an interesting
and affectionate pet if raised from a fledgeling.
It is unlawful to “cage” some kinds of birds,
but if a bird is free to come and go from its
cage at will, it is not “caged.” If the cage is
made attractive to the bird, the bird will look
upon it as a “home”-—not as a place of con-
finement. When a bird assumes this attitude,
the cage can be hung outdoors, and the bird
will not Ay far away.

Every year thousands of liltle, fluffy fledge~
lings are forced too early from their nests enly
to fall prey to a prowling cat. 1f one can
rescue one of these little fellows, be it a
sparrow or a lark, it can be raised as an in-
teresting pet.

Care must be taken in feeding very young
birds. The yolk of a very hard-boiled egg,
varied with small pieces of tender raw beef,
is a suitable diet for most baby birds. One
drop of water from an eye-dropper should

irds for
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be given at hour intervals during the day.
Don’t over-feed the bird! It does not expect
0 e fed every time it opens its big, yawning
mouth. In the nest, every bird opens its
mouth when the mother arrives with food,
but she feeds them one at a time in regular
turn. A small piece of beef or egg-yolk once
an hour is ample for a young bird.

When the bird shows an inclination 10 move
about, make it come te your hand te be fed,
calling it by its pet name. If the bird won't
come to you after a reasonable amount ef
coaxing, then let him go hungry for an hour
or so. Ultimately it will come to your hand,
and thereafter will come without hesitation.
When the bird is ready for his first flight, let
him get fairly hungry and coax him to fly to
you to get his “eats” If a bird makes his
first flight to vou, it will grow up naturally
tame and unafraid. Don’t force any unwel-
come attentions on the bird. Some birds re-
sent having your hands areund them. If you
do this several times, the bird will cease to
cone to you,

Cater to the whims of the bird uatil you
have gained its complete confidence. Birds
are naturally playful and mischievous; their
mischief can ofren be built up into amusing
tricks. 1 found my pet mocking bird playing
with a ping-pong ball; he would give it a

[Continued on page 124]

Hnusehod | Pets
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Carrer pigeons are common, but bere (loft) is g smart Litsie
English spaevow that will fiy (brougb tbe author's home,
of the family.

Below
-d'u o a
Bits of newspapcr seeve as “dust’’ for this stunt,

delivesing a o any
Lawer ciccle—Closeup of "Twiller’ with mess
—-One of "Twiller’s” favorite imaginary dust
Hewspaper.




Resonoscope Provides Visual Image Of Tone Pitch

By singing inw the microphone atinched to this electromic
resonoscope device, this sitiger cun determine whether her

voice is properly pitehad. A cathode-ray tube provides visual
images of wave ?:mm of musical notes under observation.

Tractor Driven Like Horse

EINS, similar to those which are used

to drive a team of horses, are employed

to operate a ‘‘giddy-ap” tractor mechanism

dgevised by Bond and Bert Bonham, of Clear-

field, Utah. A combination of a multiple

clutch and a differential gear box is the secret
of the driving mechanism.

The tractor, which may be hitched to a
cultivator, weed eradicator, or other farm
machine, operates by simply pulling on the
reins. A pull on the left rein causes the
tractor to turn left, the right rein to make
it turn right, while a pull on both reins causes
the tractor to halt.

"Giddy.ap" says this younpster as he tanipulates reina ta

drive his eactor like a teom of horses. A special gear
mechanista makes the tractor raspond to driver’s pull on reins.

60

N ELECTRONIC device which
checks a musical instrument
or human voice, indicating its
pitch and quality, has been pro-
duced in a Montclair, N. J., labora-
tory. Kmnewn as a resonoscope, it
consists of a special cathode-ray
oscillograph used in conjunction
with a standard set of musical
frequencies representing the
twelve notes of the chromatic
musical scale.

A voltage amplifier strengthens
the musical tones picked up by
means of a sensitive microphone,
and the amplified output is placed
on the vertical plates of the
cathode-ray tube. This provides
a visual image of the wave form
of the musical note under observation. The
speed with which the wave form moves across
the screen, together with the direction of
motion, indicates the extent to which the in-
strument er voice is off pitch.

Bridge Has Grill Roadway
EREL® N

e SR gt

- ’n

B

This worker is bolting together @ section of the febricated
steel grillwotk that is being used as the roadway on the
Marine Parkway Bridge connecting Brooklyn end Long Island.

ESIGNED for lightness without sacrific-

ing strength, a new type roadway of fab-
ricated steel grillwork is being used on
the Marine Parkway Bridge that connccts
Brooklyn, N. Y., with Riis Park, L. I.
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% EA RTS CARRY TAILS/ SHEEP IN CEI\TRAL A
ASiA ARE FAT-TAILED.-THEY STORE UPFAT IN
THEIR TAILS WHEN THE PASTURE IS GOOD. TAlLS
ARE OFTEN MARKETED WEIGHING EIGHT TO TEN
POUNDS EACH -FOR THEIR PRIZE SHEER, SHEPHERDS
.. SOMETIMES RIG UP LITTLE CARTS WRICH THE ANIMALS
RAG ALOAG BEHINDTO HOLD UP THEIR TAILS. —
BALL G SHAIN, SEPHLEY SORNGE B4,

e

mew JERSEY S INKING.’
EVERY MUNDRED YEARSTHE
COAST QF NEW JERSEY sn«us
ABOUT Two FEET, ScwENr
PREDICT THATIN SEVERA
THOJSANDYEARS, THE zEAWlLL
CQOVER THE PQESEN‘LOCATIUNS
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R pe———
{ E] NE BILLION -
o M SAMlNUTE ! =
| Ap? TEL 717,000 e 100 ooo,ooowrrcuesoswr
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If ARE USEDAND THROWN SUFFEREODEI‘TH FORWITCHCRAF
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Mimegpaly, | gl § TO SHED. EARS,SIT ANGIR URKNOWN
== Mem. LANGUAGE AND NUMBYES SQFLIMBS-
L. e — SCIENCE HRIILE,

Five dpllacs will be paid for the oddity aelected by Nic Sprank as the best of the month. One dollar will be pnid for all others
used on 1his page. Send your oddity twe Nic Spronk Modern Mechanix Publishing Company, 1501 Brudway. New York.
N. Y. Source ar proof of each oddity must be given. Send all oddities separately. not with other manuscripts or latters.
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"Camera Obscura’” Checks Air Corps Bombers’ Aim

This ** by " device bles Air Corps borobers te
practise without using costly bombs. Instcad, radio im-
pulsas and photographic imeges are used to check accuracy

X-ray Trailer Unit Built

APABLE of producing rays powerful

enough to penetrate three-inch steel in
a one-minute exposure, a compact X-ray
apparatus has been installed aboard a special
trailer by a Long Island firm. The cover
of the trailer can be used for a field dark
room, enabling cemprehensive field in-
spections of welded bridge and building
structures to be completed right at the scene
of operation.

The bodk:l this special th

heeled trailer a
compact sy appaxatus that is used te examine weldsa in
bridge and building conser Ray p theee-inch Wctl

62

OR practice bombing, the Air Corps has

devised a “camera obscura” apparatus that
releases not a bemb, but a radio signal with
the speed of light. The device features a two-
way radio unit and one of the largest pho-
tographic lenses ever designed.

To practice bombing, the bombardier sights
the “camera obscurer” and drops a “bomb”
in the form of a single radio impulse. Mean-
time, on the ground, the plane has been
sighted in the camera device and an operator
has heard the radio impulse in his earphenes.
“Hits” are scored by mathematical formula.

Tiny Cog Train In Service

Chuumg along beside ite "big brother” (10p}, 2 Tom Thumb
lnm pushes inm lo-d :lcng the Itldt lemd.mg tn summit of
Pike's Peak, Gol p of angine.

“TOM THUMB” edition of the world-

famous cog railroad that ascends Pike’s
Peak in Colorado has been built by Spencer
Penrose, of Colorada Springs. Like the big
cog train, the miniature train is built so that
the engine is level on the mountain grades.
Power is applied to a cog wheel which meshes
with a cog rail in the center of a track.

Modern Mechanix



Mechanical Bugler

familiar strains of “rev-
eille” still sound over the Army
Air Corps base at Mitchell Field,
L. 1., but the notes are no longer
the result of the bugler's powerful
lungs. Instead, a mechanical
bugler in the form of a phonograph
device with a crystal pick-up and
amplifier attached to a loud-
speaker serves to awaken the post.
The phonograph and the ampli-
fier are housed in a tower atop the
post's administration building,
while the loudspeaker is lucated
outdoors on a balcony. A cabinet
prevides storage space fer records
on which are recorded the various
bugle calls used. Mounted en a
swivel-type stand, the loudspeaker
can be turned te throw the sound
in any direction. A canvas cover
protects the loudspeaker againsi rain,
snow, etc., when not in use.

Biggest Ship In The Making

ESIGNED to be a sister-ship to the gigan-
tic Queen Mary ocean liner, a new
Cunard White Star passenger ship is in
process of construction at a shipyard in Clyde-
bank, Scotland. When completed, the new
vessel will surpass the Queen Mary in size.
The steel castings for No. 552, as the new
ship is known at present, are of unusual size
and, to insure exact detail, patterns of each
casting were first made in wood before work
began on the actual steel framework. Over
1,300 tons of liquid steel were required for the
castings used throughout the frames.

Work on a sister-sliip to the gigantic Queen Mory has been
started at Clydebapk, Scotland. own here is the massive
framework of the new ship, which will be the wotld’s largest.

October, 1927

Installed At Flying Field

Bugler Frank Kauthold (top) seems amazed as he hears
the

familiar straioc ical bugler now
imstalled at Mitchefl Field, L. ] B Charles C

starts the phonographic device which plays and amplifies bugle
recordings. Records are stoved in the sletted <ebinst

Radio Tube Has Many Uses
ESPECIALLY designed for use in ultra-

high frequency or short-wave service, a
new 7Y% -inch oscillator and amplifier tube has
been developed by a leading manufacturer.
Some of the main fields of application in which
the new tube will be used, due to its unique
characteristics, are therapy, radio, and other
high frequency purpcses.
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Top—Route of the new buses travel
ling across the desert from Damascus
vw Baghdad. The 600-mile trip

is made in Gfteen houes. The
enly stoep is at Ructhah,

' 0 HUTTLING across

the sands of the

Syrian desert, between Da-

mascus and Bagdad, are two

shiny, new trailer-busses, fresh

from the shops of Philadelphia. Built

by Budd for the Nairn Transport Com-

pany of Syria, with the same technique

of welded, lightweight, stainless-steel that

made the now famous Zephyr trains, the new

busses are a close approach to the luxury of
a deluxe railroad car.

As in any public carrier, passenger com-
fort is of prime importance. Accordingly. the
plans incorporated Budd experience in mak-
ing railroad streamliners and auto bodies,
with the Nairn need for an economical,
speedy. lightweight, rugged bus which could
travel the rough terrain with a minimum of
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& by s
Edgar M. Jones 0

Above—One of the new sleeper buses.
These are uligh(l( longer than the
day osechea. he bus is air con-
ditioned and insulated sgainat

the desert temperature.

trouble. To guard

against the extreme tem-

peratures of desert night

and day (zero at times and

often as high as 148 degrees), com-

plete insulation and conditioning of

air was specified. Leg room to equal
Pullmans cut passenger capacity to seven-
teen in the day bus and fourteem in the
sleeper. Extra wide chairs limited double
seats to one side of the aisle and singles to the
ether.

The new busses lop nine hours from former
crossing time and make the six-hundred-mile
trip over trackless waste in fifteen hours,
while passengers comfortably sway on rubber
cushions. Coach seats face the front, but
the sleeper is divided inta compartments with
seats facing each other. At bed time, the seat

Modern Mechanix



Right— L soking ferward d\toufh the smergency
door. Note padding at top o doar to prevem
bumped heads. A door swings into pasitien for
closing off wash room for dressing and shaving.

backs swing up to form upper berths sup-
ported by tubular frames. The gap between
the seatw is filled with an cxtra cushion and
the lower is made. Sheets, pillows, blankets
and curtains make the berths ready for
sleepy travelers. Lighting and adjustable
outlets for conditioned air are provided for
each berth.

Following a formula akin to the hostess or
steward plan on American airlines, a native
throughout the trip comforts passengers with
ice water, tea and coffee as well as box lunches
with wrapped sandwiches and fruit. Each
patron is provided with a small container
having a patented lock for the protection of
tooth brush, cash, jewelry, etc. Lockers for
storing blankets, pillows, clothing and mlscel-
laneous equipment are in the front ef the
trailer, while the rear has a dressing room
which also contains wash basins and toilet
facilities.

The flooring is surfaced with heavy lino-
leum which extends up the walls for six
inches o that. a flushing by hose is possible.

[Continued on page 120]
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Left-—Interior of the slesper bus.
and lower berths are ready for sheews, blankew
and pillows. The day type bue carries ieven-
téen passengers. and the sleeper, fourteon.

The upper

Zippers which pull feom the inside close the curtains foc

complote privecy for those in the becths. There is suf-
Acient helght in the berth comparcment 10 permit a per-
son to sit erect. Each Passenger is provided with a
small for the of cash and jeweley.

-,
oy
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In addition to sip lifying
driving, the oew dsmo-
bile “‘haget tin” gear shift
(above) ts said o resulr in
incecaved gasoline mileage.
as indiveted on chart,

The automatic tranamis.
nion, operated by a “finger
fip” contreol lever, is actu-
ated by oil pressure and en:
gine speed througb a series
of cables as shown by this

demoansiration motor. |

TWELVE to eighteen per cent increase

in gasoline mileage, increased accelera-
tion, and reduced engine wear are claimed
for a new type of automatic gear shift. The
new transmission dispenses entirely with the
conventienal gear shift lever, the driver cen-
trolling the transmission gears by a short
lever located below the steering wheel.

The new transmission features feur fer-
ward speeds and selects them automatically
through a device actuated by oil pressure
and engine speed. At the touch of a finger,
and without removing either hand from the
steering wheel, the driver can move the gear
shift lever from its neutral position into either
one of two ferward ranges of gears designated
as “high” and “low.” Within these two ranges

3

[34]
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RSB e
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are included the four forward gears. Use of
the clutch pedal is necessary only when going
into reverse or when starting.

When starting in the “low” range, the driver
depresses the clutch pedal, moves the finger
tip gear shift control to the proper point and
releases the clutch. As the auto picks up
speed, the transmission changes automatically
to second gear. Without declutching or re-
leasing the accelerater, the driver then flicks
the control to the “high” range and the gears
automatically progress on through third and
into fourth speed.

The “low™ range includes first and second
gear. The “high” range offérs first, third and
fourth, the first gear being provided in both
ranges in order that the driver may, if de-
sired, start in the ‘high” range when the
motor is warm or when the start is not made
up a grade. When starting directly in the
high range the gears automatically progress
from first to third to fourth gear. Develeped
by Oldsmobile, the automatic gear mechanism
turns the engine at approximately 2,500 r p.m.
at 60 miles per hour as compared with an
approximate figure of 3,100 r.p.m. for autos
having conventional transmissions.

Modern Mechanix



Fokker Produces Three In-One Military Plane

EATURING a cruising range
of 1,000 miles and a maximum
speed in excess of 300 m.p.h, a
new combination type (combat-
pursuit-bomber) airplane has
been developed for the Dutch Air
Force by Anthony Fokker, fa-
mous aircraft designer. Known as
the G-1, the plane is powered by
two air-cooled Hispano-Suiza mo-
tors of 800 horsepower each.
The Fokker plane carries two
cannons of 23 mm caliber, and
three machine guns, one of which
is mounted in a specially con-
structed revalving cupola located at the rear
end of the fuselage. The craft has two tails.
the fuselage being mounted in the wing be-
tween them.

Model Aids Anatomy Study

]o‘m Bmmﬁ‘ld, oi the Ncw Yulc Muu\nn of Sciene¢ snd

o A *, a lifa size figure contain-
ing ornns that can hc removed lcr health lecture purpoeses.

ISS ANATOMY,” a life-size female
figure sculptored from actual life and
featuring internal organs that can be removed
for lecture purposes, has been placed on ex-
hibition at the New York Museum of Science
and Industry in Rockefeller Center, N. Y. C.

October, 1937

This Fokker G-1 bt pursuit-bomber aitplane
was buile for the Dutch A:r Fo:ce The fuselape rear end
(between the two tails] features a revolving gun turret.

Fish Scores On Glider Pilot

FISHING tale with a modern twist is

provided by an adventure that befell
Don Stevens, well known glider expert of
Venice, Calif. Unlike most fish stories, how-
ever, a cameraman was at hand to record the
fisherman's novel experience.

Desiring to combine the pleasure of flying
with that of fishing, Stevens piloted his am-
phibian powered glider to a favorable site and
cast his line. In a short time he hooked a
small, but powerful, barracuda. In the en-
suing excitement, Stevens grabbed the line,
slipped, and fell through the wing of his
glider. When the glider finally drifted ashore,
the barracuda, strangely enough, was still on
the hook.

Caicbing fish from aboaed his powered glider did not werk
out po well for Don Seevens, of Venice, Calif. A few minuces
after 63h was caught Don lost balance and fell through wing.

67



SWAMP LANDS

Above—The modern mathod of harveeting
salt. Loading machine picks up salt and
plases it in amall dump cars havled by tractors.

by Bob McLean

O YOU, perchance, own an apparently

valueless bit of land situated near salt
water? Some uninviting mud-flat that may
have been foisted upon you or your ances-
tors? Perhaps you consider it of no use
whatever save for the raising of cat-tails and
mosquitoes, and its possession rankles your
mind wi'th a tormenting persistency that will
not be assuaged. You'd be glad to sell or
even give it away, could you but find some-
one to accept such a futile gift.

But wait!

That ‘“worthless” acreage-—as has been
demonstrated in California=—may yet bring
a fortune!

Given a few other essentials such as sun-
light, access to transportation facilities and
a market for your product, the mud-flat may
be ideal for raising one of the prime necessi-
ties of life—salt.

Because the production of salt is one of
the world’s most stable industries, the aver-
age person is inclined to take this homely
product pretty much for granted. In early
times it was obtained entirely from natural
deposits. but as the earth’s population in-

(8

Top==The sourse of supply. Eight
thousand acres of salt water ponds with

the wmain refining plant in center.

creased, these primitive sources of supply
became insufficient for the constantly grow-
ing demand. Governments and private in-
dividuals experimented with various methods
of producing salt artificially. Few people
outside the “trade” however, know that today
salt is actually farmed. Planted, cultivated,
harvested; just like any ather crop.

On the eastern shore of San Francisco Bay,
close to the little town of Alvarado and some

Modern Mechanix




Bring FORTUNE

A relic of the early days of the Alvarado Salt Farms. Called the Archimedian windmill,
it received its name b i teel h ician Archimedes is dited
with being the first person to a windmill for ping water.

similar period in any other “farming”
section on the globe. Instead of exporting
fruit, grain and produce, the Alvaradams
send trainloads of scintillating, snow-
white crystals chugging away from the
old-fashioned wooden depot, destined for
all the ports of the seven seas.

During the harvest festival, the sturdy
Salt King and his glamorous queen reign
for a few days in robes of purest white.
Tinkling mandolins, strumming guitars,
and the entrancing aroma of barbecued
beef, delight the Spanish and Portugese
workers of the salt farms.

Strangely enough, the story of salt
throughout the ages has always been ac-
companied by pageantry. From the time
of Homer, about 850 B. C,, down through
all the centuries, the history of salt is in-
terwoven with the tramp of marching
[Continued on page 126]

Above—A 73,000.ton pile of salt. Its
height may be judged by comparison with
telephone poles at ity base. Right—A
battery of triple vacuum evaporators in
which the salt is dried and purified.

fifteen miles from the city of Oakland,
California, are located the Alvarado Salt
Farms. Eight thousand acres of formerly
unproductive tidal lands, they now supply
a good proportion of the world’s salt.
Harvest time in Alvarado, during the
early part of August, is utterly unlike a

October, 1937



U. S. Navy Completes Test Of One-Stack Destroyer

The U. 8. S. Gndley, firae '..mzlc-suck desnoyet ever buile

in the western d trial
runs. Torpedo tubes "and five-inch guns combmc armament.

“Rocket” Car Goes 40 M.P.H.

QUIPPED with a one-cylinder motor

that provides propulsion based on the
theory of the fluid rocket, a novel midget car
has been developed by Millet, famous Paris
engineer. On its trial runs, the three-wheeler
car is said to have attained speeds exceeding
40 m.p.h. The all-metal car is bullet-like in
its appearance.

Capable of tnvellnz ar 40 m. p. h., this novel three.wheelad
auso employs the theory of the fluid rocket to provide pro

pulsien. Millet, famous Paris cngineer, is driver-builder

70

HE first single-stack de-

stroyer ever built in the
western hemisphere, the
U. S. S. Gridley, has been
given her trial run by the
U. S. Navy. The trial was so
successful that construction
of a sister ship has alrcady
been started. The destroyer
is 330 feet long and has a
beam of 35 feet. Rated at
1,500 tons, the craft is
powered by a twin-screw
geared turbine, taking steam
from oil Burning watertube
express type boilers. Arma-
ment consists of torpedo
tubes and five-inch guns.

Uses Neon Glow

When placed in water and agitased, this fish: lure (sep)

thcows off a glow 60 attract fish. cuzy and ceon pes
confined within a small bulb (lower photo) ate the secret.

MBODYING a new use fer neon gas, a

luminescent fishing lure has been in-
vented by Michael F. Murray, of St. Paul,
Minn. ®n a recent fishing trip, users of the
new lure are said to have caught double the
number of fish hooked by non-users.

The lure consists of a fish-shaped celluloid
tube inside of which a small glass bulb filled
with mercury and neon gas is placed. Agita-
tion causes the ball to throw off a glow that
attracts the fish. Three-pointed hooks are
attached to lure’s head and tail.

Modern Mechanix



Spencer Teracy
shows the right
and wrong ways
1w hold a ham-
mee. Righi:
Drilling accurate

holea in thin
work plified
with this jJig.

Making large
holes ia easy if vou
bhave the right toals.
For holes op o 14" in
wood or thin mecal, we I
ro3se countersink, A.

holes from 4 w al:onl ‘.l‘/.'q
start with o %" drill and finish
with a burrang rezxmer, B. For holes
in wood vp to 37 diameter, use the .m‘.[-
justable axpansion cutter, C, For holes in
sheet metal up o 6", adjuntable fly
cutier, Dy, is lhe tool.

Above: the electrical resis-
tance of twisted wire joiom

can be lowered, and their
mechenical stren@th in-
ceased, by the use of a tie
wire consisting of a moct of
No. 22 ot 24 solid wire.

October, 1937

For picking up small

d other ob-

sects in the home workshop,

nothiog is as good as a pair

of oedinary cweezees. This

is alsv useful foe cleaning
out bottomless holes.




Findiag many appli-
cations in the kitchew,
these move! utansils,
which include a
woonden fork, spatula,
slotied ladle and
vegetable chopping
knife, cout little or
nothing to make.
Scrap pieces of wood
ae only matecials
needed to make them.

by Dale R. Van Horn

ALTHOUGH elementaryworkshop projects,
these woodcraft kitchen» utensils will
more than please any busy housewife fortu-
nate enough to receive them. Except for the
vegetable chopping knife, the cost of materials
is nothing, since scrap pieccs of wood are

used in making the novel kitchen accessories. .

The double bladed knife, for instance, will
save half the usual chopping strokes when
making vegeétable salads. First get two blades
from cheap dime store knives or two old
blades reground to the same shape; then cut
three pieces of figured gum or black walnut
414 inches long, 1% inches wide and Y-inch
thick for the handles and spacer. These di-
mensions may vary, depending upon the
blades used. Lucate the rivet holes and hore
the holes through one piece. Use this as a
guide to accurately bore theholesin the other
two picces. With rivets or nails to hold them
in line, sand all three pieces at a time on the
front end, giving it a slightly rounded shape.
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WOODCRAFT

The vegetable chopping knife segments ace shown here Before
assembling. The handles and spacer, which are cut from fig-

ueed gum, ace drilled with holes corrésponding with those i
ilu kalfe blade, and the knifa sssembled with copper rivets.

¥ A TINES 318"
2 {7’,&“ THICKy -

e FETHICK N
B ==

OVER ALL LEMTH 15

o CUTS MADE
: : WITH SAW

THE CORN FORK PROJE

Handr. for r-navlnB corn and other hot veﬁetablel from the
fire, this wooden f is extremely eany tb rmake he fork
is cut out on 3 jig s-w from any available stock. Prongs are
quickly formed to correct shape with 14 inch dado eutcers.
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BLOCK -3/ 4" THICK X 2-1/2"WIDE X g"-g"
S5AW OUT ONDOTTED LINES

R e — =
SAW ON DOTTED LiNES
EVOLUTION OF THE CAKE TROWEL

Fashion the spatula from & single piece of
stack measuring 9 by 2% by 1%} inches, cuot-
ung it in the progressive manner shown here.

Final finishing is done on & sanding wheel.

PADRCUT ~ -, |

£0GE SECTION Tt ———AN% |

W‘ L8 THICK
FoeE

e ao SLOTREIARCE

_H0.10 COP PER-WIAE RiV RIVETS
- o it

BLADES

3 PIECES OF WALNUT
-4 DOUELE DIFFED |N|.Ar:quea

The slotted ladle describad in the above denail disgram is

ade in much the same manner a¢ the wooden fark. Paddle
slon are likewise made with dado cutter. Below ladle is
shown the assembly detail of the double bleded salad knife.

Space the blades and then rivet the blades
to the handle. In this case No. 10 annealed
copper wire was used for riveting. To insure
a good job, each outside hole should be
reamed out with the next larger drill to a
slight depth, and the riveting finished by hold-
ing one end of each wire in the vise whilc the
rivet head is being hammered. Later the knife
is turned over and the other end riveted. The
sanding disc, with fairly coarse grit and turn-
ing at high speed, is used for shaping the
handles and also for grinding off the surplus
copper. The handle is next hand sanded with

October, 1937

KITCHEN CREATIDNS

finer grit, then rubbed well with fine steel
wool and finally double dipped in clear lac-
quer. A beautiful job will result, providing a
utensil that will find an unlimited number of
applications in the kitchen.

A slotted ladle is handy for stirring batters
and is very easily made. Quarter-inch dado
cutters are used in conjunction with a stop
block held to the saw table with a clamp, to
make the slots. These are made before the
handle is jig sawed to rough shape. The rest
of the finishing is done with the drum and disc
sander, the disc sander taking care of the flat
portions, the drum sander finishing the curved
portions.

Steel wool and lacquer provide the finish.
A better finish for this particular use is hot
paraffin. Beeswax is even better, but of
course these waxes cannot stand hot water.
The wax finish is applied by melting down a
tin can of paraffin and flowing the hot wax
over the wood with a brush and rubbing until
air bubbles no longer rise to the surface of the
wood fibers. When the wax is cold, the sur-
plus is rubbed off with a coarse rag. You will
find that the slots have thin edges of wood at
the ends. Remedy these by rubbing a flat
file over them.

Ideal for removing steaming ears of corn
from the kettle is this over-sized fork. Made
in much the same manner as the ladle, the

[Centinued on page 130]
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A_large metal mounting bolding a twelve-inch

mno; d.;l‘laﬁu io e mnehlnlo ndg‘ precision Inulll'l:"
I3 ol neat eist ropecty of the
A”gmm Anromt:np:sl Society .? Los Angees.

PART 111

A effidient telescopes are mounted by
what is known as the “equatorial”
method. This simply means that the mount-
ing is designed in such a way that the eptical
system will swing in the sam€ curve as the
stars. This curve is caused by the inclination
of the axis of the earth, The telescope must
therefore be mounted in such a way that its
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R. DeWitt
Miller

primary axis is

parallel to the axis

of the earth. The
angle of this axis to
the ground should
be equal to the lati-
tude of the observer.

As far as the
minordetails go,
mountings are as
different as the peo-
ple who make them

The more elaborate

metal mountings are
undoubtedly more
rigid and accurate
than the simple wooden

ones. On the other
hand, they are expensive
to construct, and require
the use of precision, power-

driven tools.
The amateur attempting his
first telescope is anxious to see as
quickly as possible how his mirror
will perform. He is generally not in-
terested in the “aesthetic side” of mountings.

For these reasons it is better for the be-
ginner to construct a simple wooden mount-
ing, If, after he has seen his mirror once
in operation, he is enthusiastic to attempt a
metal meunting, well and good.

Such a wooden mounting, capable of being
censiructed out ef material ebtainable by
anyone, will be described in this article.

First of all, the mirror must be placed in
a proper cell. This is constructed by turning
out a wooden dish withi an inside diameter
slightly more than that of the diameter of
the mirror. This should be constructed of
well seasoned wood. It should be shellaced

Modern Mechanix



MADE TELESCOPE

to prevent warping due °to absorption of
mejsture.

The mirrer is held in the cell by a series
of small wood or metal cleats distributed
around the edge of the dish, three being suffi-
cient. Some sort of cover—a second dish
turned out of wood-—should be made.
This will shield the mirror from
dust, moisture, and weather con-
ditions. It should be kept in
place whenever the mirar is
not in use.

Two other items are
necessary to complete
the optical system of
the telescope. These
are an eyepiece and
a prism.

The eyepiece

should have a one-
inch focal length.
This is not expen-
sive and can be pur-
chased firom any re-
liable optical dealer.
Some advanced
amateursgrind their
own eyepieces, but
this requires special
knowledge and
aquipment. A posi-
tive or Ransden
type eyepiece is
recommended, but a
‘Huygenian will an-
swer well enough.
This is the type
commonly used in
microscopes.

The prism de-
flects the light from
the mirror, bending
it at a right angle, |
and directing it into
the eyepiece. A full
reflecting prism is

October. 1937

A photegraph of th e wooden mouating described
in this arcicle. The six-inch mircos is shown at
the bortom. Simplicity of construction is aotice-
able and the worker should experience little ot
no trouble with constcuction. ith the mirror
completed, rest of the work progresses rapidly.




A piece of one-inch shafting two
feet long.

A section of two-inch steam
pipe two feet long.

A bolt with a wing nut. The
bolt should be long enough to go
through the large plank and the
block.

The mounting is constructed in
this order:

The piece of steam pipe is fixed
into the concrete base. Unless this
base is firm, you will have nothing
but trouble with your mounting

The shafting fits into the steam
pipe with enough space around it
to allow cement to be poured in.
The end of the shaft is bent in such
a manner that it will point di-
rectly at the North Star. After
having the end of the bent shaft
lined up with Polaris, cement is

EYERIECE

A pnn:ble 'ei:h(-in:h telescope mage by

aLos
of the result is indicative of the painstak-
ing work of telescope builders. This

hobby is growing by leaps and bounds LIGHT SHIELD
toward a degree of popularity believed
impossible a few generations ago. STOVE PIPE)

the type used for this purpose. A well chosen
piece of windshield glass silvered on the back SCREW EYE
will do. Prisms are inexpensive and may be

purchased from any optical dealer. The

prism should be a one-inch size.

The materials necessary for constructing
the mounting are as follows:

A piece of well-seasoned, straight-grained
wood at least one and one-half inches thick MIRROR
and six inches wide. It should be as long
as the focal length of the mirror.

A piece of brass tubing six inches long with
an inside diameter the same as the outside
diameter of the eyepiece. This will be cut
as described later.

A wood block about six inches square and
two or three inches thick.

A six-inch square piece of one-inch board
for holding the mirror cell.
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LINE UP WITH
NORTH STAR




poured around it and allowed to set. This
is not an absolutely accurate equatorial
mounting, as Polaris travels in a circle around
the true North, but it is sufficiently accurate
fer all practical purposes.

Two holes are bored in the block, one for
the bell and one fer the shaft. The wing
nut on the end of the bolt allows pressure
to be applied as desired. It is a good plan
to slot the block where the shaft enters it.
A wood screw can then be used to take up
the slack when the bleck becomes loose on
the shaft.

As the board holds the optical system in
line, it must be straight and well seasoned.
The block is screwed to the lewer end and
the mirror fastened to the center of the block.
At the other end a hele is bored to take the
brass pipe. One end of the pipe is cut so0 that
the two ears will hold the prism.
The other end of the pipe is
slotted so that it will hold the
eyepiece. The remainder of the
tube is cut away so that it will
cffer no more obstruction than
necessary to light falling on the
mirror,

The distance between the mir-

BENT TO POINY
AT NORTH STAR

EYEP[ECE
FITS IN
HERE

w .

VL o e
; T
{0

5
LEe N

SZEMENT BASE

Axtist's drawing of mounting for the mirzor
described in pest swo installments. Con-
stuckion details are sell-explanatery and
builder will experience few culties.

Right—Central portion of a Pasadena type

This ph ph :lurly illus-
trates the eq ial ty This ia
but one of che mlny mounting types.

ror and the prism must be so calculated that
it is equal to the focal length of the mirTor
less the distance between the prism and the
fecal point eyepiece. The top of the buvard
is slotted and a weed screw used to hold
the focusing tube firmly in place.

Before the mirrar is fastened in place it
is moved around until the prism is exactly
centered. This may be checked in the follow-
ing manner: With your eye well behind the
prism, note whether the reflection of the prism
is in the center of the mirror. If the reflec-
tion is off center, move the mirror until it is
centered.

The prism itself is adjusted by taking out
the lenses of the eyepiece and looking into
the adapter. The prism should be moved by
filing the ears. It should be adjusted so that

[Continued on page 134]




ARTISTS' DESK

- MADE FROM OLD
KITCHEN TABLE
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This easily built artises’ table will find many uses im the
home warkshop. sn old kitchen table pravides s suitable
stand for naper shelves and deawing board eack. Pen and
ink cabiset with sloping panel slides under drawiag board.
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F YOU have access to an old kitchen table

why not convert it into this handy artists’
desk? Every workshop fan at sometime finds it
necessary to make plans for his projects and a
desk of this type permits the work to be handled
in professional style.

After selecting a suitable table cut two pieces
of %2-inch plywood to the same size as the table
top. Cut a finger recess in the front of each piece
and fasten down the plywood panels to form the
desk’s paper’ compartments. The depth of the
compartments can be 1 inch or more. For the
drawing board a professional type is suggested,
although it can be made according to the above
specifications. A rack will be needed te support
the drawing board. Make this by cutting
three plywood brackets and attaching them to
rabbeted guide rails. Holes drilled in the
brackets permit filing of large blueprints.

If your table is provided with a drawer it can
be fitted with partitions for holding ink and pens,
otherwise a small sloping panel cabihet can be
made to slide under the drawing board.

Modern Mechanix
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CARVE TOTEM FROM WHITE PINE STOCH
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Miniature vemions of Alukan iotem polem see shown in the
from cedar or white
pine stock. Lay out design on 4" square pattern e above.

photograph at right. Totema are

X

CARVING MINIATURE

NOTCHES TO LOCATE VARIOUS PEATURES
) & }

In carving the totems, first select a length of 12” x 1" x 73"
pine and whittle it to aval shape, then Pencil in the design.
A d ion of the ient pole is deplicted at righe

October, 1937

TOTEM POLES

by
Hi Sibley

HE craftsman who likes to carve with a

jackknife will find the miniature totem
pole an interesting subject. These colorful
wooden monuments of. the Thlinket Indian
tribes of southeastern Alaska embiace a wide
variety of subjects, usually animals, and a
simple design for the beginner are presented
here. This is a favorite subject with native
craftsmen who whittle facsimiles from red
cedar and paint in gay colors.

Two figures only are represented, the bear
and the Thunder Bird, a mythical creature
probably derived from the eagle. Altheugh
most of the full size totems are hewn from
cedar the amateur will doubtless find white
pine an easier’ medium with which to work.

Select a straight-grained piece about a foot
long and % by 1 inch and trim it down to a
half-oval section. Next, notch the stick to
locate the variousfeatures; then make a pencil
outline te aid roughing out the figures. It
will be well to block out only the bird and
finish before roughing out the bear so there
will be no strain on the reduced stick. The
legs and toes of the bear are formed by
making “V” grooves as illustrated.

[Continued on page 132]
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A PIN HOLE MICRO-
SCOPE—If you look
through a smazlil pin hole in
a card, an object may be
held very close to the eye
and its will sppear to be
magnified four or five
times, Blacken area around
hole to prevent reflection
of light. Ordinarily, an ob-
t:l close to the eye would

blurred, but the pin
hole restricts the rays to
the center of the eye lens,
thereby resulting in less
distortion and removing
the need for sharp focus.

A MIRROR MAZE—Place three mirrors, facing inward, to
form an equilateral triangle. A maze of triangles and bexa-
gons will extend es far es you can see. In the pho(ognph,
although many ink bottles ere showing, actuslly there is only
one. Reflections result fmm the fact that there are no surfacs

but mi and the ions travel back and forth, andna
the maze to grow larger and larger with the speed of light

A ONE PLANE PENDULUMe=Fasten a woi.lnod object to
the back of a rocking chair by a piece of string ot thread and
nrlus it in a circle as shown in the photograph. Afmer a

of g@s the rocking of the chair will absorb all the
motion except in one plane, as shown by the arrows. Regard.
fess of the direction in which the pendulum is started, my
motion except in direciton of the arrows will be damped out.




AN ELASTIC SOAP
FILM-—Tie a loop of fine
thread s0 thar it haags
loosely wirthin & wire loop.
Obtain & sosp film by dip-
ping the wire into s dish of
sospy water. DBreak the
6lm inside the smail loop
and the soap flm will puft
At into & crcle as thougb
the filst were made of rub-
ber. This elastic character-
istic of sasp film is caused
by surface teasion, or ac-

GLOWING ALUMINUM PLATES—Pliec two aluminum
plates in cumbler containing a borax or baking eoda solution
and consect with electric power sousce as shown. Whea ficat
coanected to 110.volt A.C. source, the bulb will fight. After
a chort time it will b di and & undl it finally
goes out. Aluminum plates will show pale srange-yellow glow.

A WEIGHTLESS POINTER—Reflect o beam of light by a
small mitror fastensd to the clock hour band shoft, Spod of
light from the mirror moves perceptibly with each clock tick
if the spot is far enough awny. The hour hand of crdinary
clock moves 00008 inch with each tick. With spot fifty feet
away from mirtor, motiont is wagnified about 1,000 titnes.




Overhauling

by Frederick C. Russell

HAT? Overhaul the car after the vaca-
tion trip is over?

Yes, and that isn't all. It doesn’t have to
be springtime to make the overhauling job
timely. Topping the list of new viewpoints
regarding overhauling the automobilc is the
idea that the complete tune-up should be
given when the car needs it, not when it's so
late as to be a process of repairing actual
damage—a costly process.

Cars work hard on their summer trips.
They eoften are badly neglected. Miles pile
up without owners realizing it. This is fol-
lowed by a busy fall with many shorter trips
hurriedly taken.
Winter comes, and
care of the car is far
behind.

If a car could talk
it probably would
say that it wants
what it wants when
it wants it. Millions
of cars have passed

Wheel alighment i
very imporemt and
should Be dome with
appraved equipment.

beyond the point where they could ever hope
to be brought back into a state of good health
just because their owners waited until spring-
time to get out and get under. Millions of
cars have gone to the junk pile simply be-
cause their owners had a mistaken idea as
to what their cars really needed by way of
service or repairing.

Why is it, for instance, that so little thought
is given to the chassis? How can any engine,
no matter how pampered, deliver sufficient
power to the rear wheel if too much of this
energy is lost en route? Remember
that, due to friction, only a small per-
centage of the power generated in the
engine actually is available for propell-
ing the car, even when clutch, trans-
mission, universal joints and final drive
gears are in the pink of condition.
What, then, is the advantage in seeking
a top-notch valve job if the clutch is

There are sixty-four different isems which should
be eonsidered in the process of tighsening the
chassis of the car from one humper to the other.
It is here that all body mpoises usually originase.

Modern Mechanix



TER The J/[TN

When brake linings are replaced
it is highly important that

linings are matched sets. Select
s type designed for your car!

allowed to slip? Why have the cylinders
rebored or the bearings tightened, if there
is an incorrect mesh of the pinion with its
ring gear?

Or, assuming that the car has a hypoid
gear rear end, why re-check timing, if the
owner doesn’t take the precaution of using
the extreme pressure lubricants needed with
this type of final reduction gearing?

Losses are by no means confined to inter-
nal trouble with these major units. It will
never be known how many millions of gal-
lons of gasoline have been wasted through
their misalignment. Where the
transmission isn’t in a direct line
with the engine shaft it becomes
necessary to send power “around
a cormer.” It is like adding
extra universal joints but with-
out any provision for offsetting
the added friction. Tight wheel

‘The oew accepted method for bump-
ing out d d fenders is a modern ap-
plication of the P d air hem-
mer. Its use renders repairs invisible.

October, 1937

,.

Modern analyzing equip-.
ment aids accurate testin
for fauley spark plugs.
small magnifying glass aids
home mechanics in de er-
ey Goint aes!




Within this ciecla are man
which ad ly affect 4 if they do
not fumction properly. Right—One of the most
mpoctent points in overlsuling i to make
serain _that l_l.l‘lc teansmission L‘: |.- live with

the eng ] 's
when d on d fexible

sutomatic devices

bearings also rob the car of performance by
placing an extra load on the engine. Lack
of sufficient clearance between brake shoes
and drums has a similar effect. So have
soggy tires. Include in this special category
of power losses the important subject of front
end as well as frame aligimnent.

Chassis losses are detected in several ways.
Misalignment of wheels or of the entire frame,
of course, can be discovered by subjecting the
car to the testing equipment now so com-
monly used by well equipped service stations.
Lubrication check-up takes but a short time.
If there is any doubt regarding the quality
of the lubricant in the transmission or rear
end the wisest course is to drain off the old
and refill with lubricant of known quality.
Service experts warn against mixing hypoid
gear lubricants, and from this we are learn-
ing a good lesson in not mixing lubricants for
any type rear end. The same view of trans-
mission lubricant has its advantages. Every
time such units are drained off their life of
usefulness is increased, due to removal of
fine particles of brasive.

It is not so easy to detect and correct mis-
alignment of the major units of the drive line.
The theory is that the shafts of the engine,
clutch and transmission will seek their own
level, if not cramped er restricted. Thus, if
there is a question regarding their alignment,

84

it is well to loosen the bolts which hold them
in position and then retighten them. Except
in cases of strain from an accident these parts
should not get eut of line in a way that
re-assembly will not correct.

If there is excessive power loss in the
chassis this can be noted by failure of the
car to coast properly. Select a quict street
and see how freely the car will roll along
after being powered to a speed of around
20 miles per hour. Tight wheels should be
the first target for suspicion. If so, it will
save a lot of time and effort to take the car
tu a brake service station where the condi-
tion of all four wheels can be detected at
the same time. In cases of this sort the
chances are that there will be dragging
brakes. This, in turn, may be due to
grease working into the brake drums. Such

[Continued on page 118]
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NEW KINKS for the MOTORIST

Accelerator Pad Eases Driving

SPONGE rubber pad attached to the accelerator

pedal of the ear provides a cushion for the foot and
insures added comfort while driving. Cut the cushion,
to the shape of the accelerator foot rest, from a piece of
sponge rubber kneeling pad such as sold in ten-cent
stores, and attach it to the pedal with rubber cement.
Apply an even coat of cement to both pedal and sponge
pad, allowing both to dry before pressing the two to-
gether—Kenneth Murray.

Pumice Sponge To Clean Windows

HE windshield can be easily cleaned of bugs and dirt

by inserting a piece of pumice soap in a slit cut in a
rubber bath sponge so as te provide a pocket for the soap.
If the motorist so desires, he may cement the end of the
sponge together with rubber cement so as to prevent the
soap from dropping out.

To use this handy.auto accessory, dip the sponge in
watér and squeeze it out before applying it to the wind-
shield. The dissolved particles of soap will penetrate
through the sponge so as to provide the desired results.—
Kenneth Murray.

SFONGE AUBBER CUSHION
CEMENTED TO PEDAL

Shims Eliminate Body Noises

ARPED doors and excessive body rattles

can very often be traced to the chassis or
body of the car being twisted out of align-
ment. To correct this annoyance loosen all
body bolts and place wooden shims between
the body and chassis, at the source of the
trouble, and tighten. The shims will raise the
warped members, permitting the car doors
to be opened without force—Burl Knutson.

Hose Clamp For Battery Cable

HEN an emergency battery post clamp is
needed, a garden hose clamp can be substi-

HOSE CLAMP
——"

CAPPEA WIAE SOLOERED——
TO HOSE CLAMP

October, 1937

tuted to provide a good, clean and tight, connection.
Solder flexible cables to the hose clamp and grease
the outside surface of the metal band with vaseline
or heavy oil so as to provide a protcctive film
against battery corrosion.

Slip the clamp in position over the battery post
and tighten it with pliers, if of the wingnut type,
or with a screwdriver if it is fitted with a machine
screw; the latter being the most common type in
use.—E. F. Zimmerman.
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A STAMP FILE

F YOU are a stamp collector of the
ordinary variety, you have an
album or two, a letter-file containing
stamps in full sheets, a handful of
glassine envelopes in which you keep
blocks, pairs and valuable duplicates,
a package of covers, a few cigar hoxes
full of valueless duplicates, and =a
drawer in the desk or buffet for your
tongs, watermark detector, gauges,
ete. In short, your stamp collection
is not very well “collected.”
Moreover, you have probably been
embarrassed many times to ebserve

cupeh MRSE e
Fa!
;oMPA“M
uu’i“g_

This peespective view \

s the gemeral i
construction details \
of e gamp file.

Plywood is used for |
top and aides; base is \
made from pina.

Individual stomps are atered in pochets of plested folders
made from 110-pound brssol boards 9 by 13 inchee in size.
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the litter you have spread out on the dining
table during an evening session with your
stamps.

Here is a way out of your bewilderment: a
stamp collection that is all together.

Its size will depend largely upon your
present and anticipated needs while construc-
tion will depend upon the amount of energy
and money you care to spend on it. It will
bring you a vast amount of satisfaction, how-
ever, to be able to tell at once how many
duplicates of a certain stamp you have, to
know exactly where your covers and your
collected but unclassified stamps are; and to
be able to enjoy an evening with your stamps
without cluttering up your surroundings on
having to look for misplaced things.

Modesn Mechanix



FOR THE COLLECTOR

The pleated bristol folders are made by scoring the paper
with a d ull knife in the manner shown and folding. Brass
tacls drivem in drowing boatd serve as rule guides.

This cabinet-file can be a fine piece of
furniture, and is admirably suited for
specialized or generalized collecting, for be-
ginners or old-timers.
mainly of plywood, stained and shellacked
or varnished. The corners are bound with
strips of copper sheeting, tacked in place
with round-head brass escutcheon pins.
The letters for “STAMPS"” are cut with a
jig-saw from old copper half-tones, polished,
drilled and attached with the brass tacks.
Handle-brackets are jig-sawed from %-inch
plywood and the handles are turned on the
lathe or cut from doweling. The bottom for
the center compartment and the pigeon-
hole divisions are set in dadoed slots; the top
drawer also runs in similar slots by allowing
the bottom to extend Y-inch on each side.
No cleats are ever used. The base is cut
from 2 by 2-inch, mitered at the corners,
with jig or band-sawed serpentine. All
interiors are buff cnamcled. The cost of
materials will not exceed four to five dollars.

By examining the photographs and draw-
ings you will see the general construction of
the cabinet. One of the end compartments
is partitioned into pigeon-holes and a
drawer. Empty match boxes may be kept
in the pigeon-holes, and in these you may
keep common current stamps which have
been removed from cover, stacked neatly
into cubes and tied with threads, pending the
day they may increase in value. The drawer

October, 1937

Its construction is

is to contain your covers and post-
cards. If you care to, you may add a
second drawer in this compartment
into which you may drop stamps for
later classification. Or, you may
drop unclassified stamps into a match
box and keep them in the bottom
center drawer until catalogued.

The other end compartment is left
[Continued on page 149]

After folding the brisw] paper 10 form stamp pockers thev
ate pressed flat and secured with gummed tape as shown
in sketch. Lower photo shews the navel stamp file in use
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Reveals Mysteries

Delve into the wonders
of nature with a micro-
scope as your magic
key to the storehouse of
life at its conception.

o?e

PART II

Charts copyright
by Bausch & Lomb
Optical Co.

Ii] TBody Tube

OSSESSION of a compound microscope
opens up many strange new lands for ex-
ploration, some of which were briefly de-
scribed in the first of this series, appearing
in the September issue of MODERN MECHANIX.
Of all these realms, however, none is so mar-
velous as that of the Freshwater Microcosm,
the assemblage of minute forms of animal and
plant life that occur wherever a bit of water
stands for any length of time. . :
Nearly everyone is familiar with the more i : S Stasge
conspicuous inhabitants of ponds, streams, ik
pools and ditches. There we expect to find
water snakes and tadpoles, dragonfly nymphs
and mosquito wigglers, small minnows and
the ubiquitous crayfish. But only the observer
who is armed with a microscope knows of
the myriads of invisible denizens that are
to be met with in such situations; more amaz-
ing than Alice’s friends of Looking-Glass

SC Spring Clip mﬁ 0 I\}":’)zgxece 2~ 5

Ob_jectnves

Inclinetion]

g o = The biologist should th ght
Land, mote grotesque than anythmg encoun- himself with the mechamcnl conurucnon of his
tered by Gulliver on his voyages; more com- microscope before In
o, b this chart, all working parts of a typical labora-
plexly weird than fictitious creatures con- tory instrument are shown and clearly labeled.
jured by the imagination of a Poe, a Verne or
a Wells!
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of Life in WATER DROPS

by Julian D. Corrington, Ph.D.

If these statements are not exaggerated,
then a trip through the microcosm ought to
be indeed a vivid experience. Let us try
it out and see what can be discovered.

A fresh or salt water pond or marsh, a back-
water eddy in a stream, a roadside ditch or
pool, provides an excellent source for speci-
men samples. The fountains, cement-lined
pools of our city parks and the tropical fish
aquarium will be found to have their micro-
scopic fauna and flora.

Collecting is simple and all one needs are
some thoroughly cleaned, wide-mouthed
bottles, preferably of the smaller sizes. Go
afield to as many of the above situations as
your locality permits, and immerse a bottle
with the cork still in place until it is held on
the bottom of the chosen pool. Release the
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This cross-section view of the mictoscope shows
ification is duced. The binati
of lenses in the objective provides an enlarged
image which the eyepiece again magnifies. The
use of combined lenses insures a sharp image.
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Many strange species
of one cell life are to
be found in stagnant
water. These single
celled animals are the
Desmids, recognized by
their like halves.

When viewed under
the microscope the
Daphnia, or water flea,
provides interesting
study. Being transpar-
ent, one can observe its
heart beat and all di-

gestive stages.

The Amoeba Proteus
1s one of the simplest
of known animal life
and one of the most in-
teresting to study. In
th i s microphotograph
note central ‘nucleus.

Volvox is a spherical
colony, like hundreds
of Euglenas bound rto-

gether. his micro-
photograph shows the
daughter colonies inthe
interior of each sphere.

cork with the fingers and allow the water to
rush in, meanwhile stirring up the bottom
muck and poking in a bit of decayed leaf, soil
and other bottom material to the amount of
about one-twentieth of the capacity of the
bottle. Replace the cork, bring bottle to sur-
face, wipe dry and affix a gummed label on
which is to be written the place and date.
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When the amateur biologist wishes 10 take
photos of Lilliput animal life this home-
made compression slide permits his doing
so without compressing the animal cells so
as to cause them to burst. The slide is
constructed of brass and fitted with speci-
men discs, the vernier knurled knob being
used to secure just enough capillary attrac-
tion to prevent the specimens from escap-
ing over the edges of the slide.

Such a collection is known as a culture. A
knapsack for carrying a number of bottles
will be useful, though not at all essential.

Returning to your home laboratory, replace
the corks of all bottles with squares of gauze
secured around the necks with rubber bands.
This admits oxygen to the inhabitants of your
cultures and keeps them living and healthy.
Those bottles containing greenish water may
be placed in sunlight as they contain plants;
others should be maintained in a cool and
shady place, as on a shelf or table of your
workroom.

For examination of these cultures one needs
several blank glass slides and a dozen or more
cover glasses, supplies which may be pur-
chased from any dealer in microscopes or
firm handling biological materials for schools
and colleges. Several pipettes, medicine
droppers in ordinary language, one or two
glass battery jars or quart fruit jars, and per-
haps one depression slide will fill glassware
needs for the present. A little vaseline and
iodine are chemicals of use at this time that
are available in every household.

Tie a piece of red string around one of the
culture bottles and around one pipette so

%0

that the two may be kept together by color

association. Or dab a spot of red paint on
each, or label each “No. 1” or in any similar
manner use symbols to assign a separate
pipette to each bottle; it's unwise to mix them
up, since one culture may then contaminate
another.

Insert the pipette into bottle as far as the
top surface of the debris and suck up a bit
of this solid matter along with water. With
a blank slide on the table before you, place
one large or two small drops of culture on
it and lower a cover glass into place, held
by the edges with the fingers or grasped
with a forceps and applied in a slanting posi-
tion, one edge touching the slide just be-
yond the fluid, then released, so that it falls
onto the culture, causing it to spread out into
a thin film beneath.

Mount this slide upon the level stage of

[Continued on page 122]

Modern Mechanix



F YOU have access to either a rotary or
hand rocker type stencil printing mimeo-

graph, you can easily make printing plates
or “cuts” for use in an ordinary printing
press. These are more practical than stencils
for long runs and imitate typewriting with
greater fidelity.

First, cut the stencil in the usual manner
on the typewriter, but in attaching it to the
mimeograph, see that it is put on in the re-
verse of the regular way, or so that copies
printed with it read backwards. A fresh ink
pad should be used, inked with regular print-
ing ink and thinned with mimeograph ink
so that it will just pass through the stencil.
With a rotary machine use less platen pres-
sure than with paper, and with a rocker type
use very little downward pressure.

First make an impression on regular en-
gravers’ polished zinc. If the first trial is not
perfect, clcan the plate with benzine and re-
peat. When a perfect copy is secured, dust
it with powdered dragon’s blood, a red colored
engravers’ resin. Remove all powder not
adhering to the inked lines with a soft
camel’s hair-brush, then heat the plate until
the lines turn to a glossy brown. This forms
an acid-proof resistance. The back and edges
of the plate must also be protected with as-
phalt varnish applied with a brush. When
the plate is dry, place it in an enameled or

[Cortinued on page 128]

by Kenneth Murray
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aie With Stencils
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ABOUT-THE-HOME HANDIKINKS

CRALKED ENAMEL
BATH TUB, PATCHED
WITH MIXTURE OF
ACETONE, GELLULOID
AND_ZINC OXIOE

Enamel Repairs Broken Porcelain

NSIGHTLY chips in porcelain bathroom fix-
WU tures can be permanently hidden by covering
them with an easily prepared celluloid enamel.
Scrap pieces of celluloid are dissolved in acetone
until the solution attains the consistency of paint.
A small quantity of zinc oxide is added to provide
the color. If other than white is desired, any dry
mineral colors may be substituted. Apply the
paint to the marred areas with a camel’s hair
brush. Do not try to fill the chipped area with
one coat, but build up the surface gradually.

Bottle Cap Forms Handy Pot Scraper -{ &

HOUSEWIVES who are tired of using paring knives
and spoons for removing burned foods from skil-
lets, frying pans and other kitchen utensils will appre-
ciate the efforts of the handy man who makes her one
of these useful pot scrapers. The scraper is merely a
bottle cap fitted to a short handle. For the latter, a
length of broomstick is excellent. The cork disc is re-
moved from the inside of the cap and a hole punched
in the tin, large enough for the wood screw to pass.

MAHE &
Gnac scRArER
FOR NEAYY
COBHING
UTEMSILS

BOTT.E CAP ON END UF 5n0AT S5RAF OF BRCOM ATICK

Brackets Stop Window Shade Rattle

ATTLING window shades need no longer disturb
bedroom occupants, for with an additional set of
shade brackets the blind can be lowered so as not to
be in the path of the circulating air. Secure a set of
brass shade brackets identical to those now on the win-
dow frame and mount at a point 8 inches below the
ExiRa SET P3|l originals. This spacing will permit the curtain to be
e~ BELOWCRGMLEL  attached below the opened window

Snubber Brush Cleans Corners

HEN cleaning up the basement workshop with

a push-broom it is almost impossible to re-
move dirt that has accurnulated in corners. Since
this type of broom is much more adapted for shop
use than the usual housewives’ broom, its incon-
venience can be overcome by attaching a small
snubber brush to one end so as to make it more
versatile.

A small hand brush, with moderately long bris-
tles, is attached to the end of the push broom with
several nails. The hand brush chosen should not
exceed in length the width of the larger brush.

BRUSH

; AILED 0
W —EUse R0t
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WHEEL KIT SIMPLIFIES

Soap Box

No longer need junior chop uv a pecfectly good pair of skates
in order to sarure wheels foe his rosp box scooter. With thiv
wheel kit be can quickly build a spcedy and substantial racer.

Wire Guard For Fan Blades

HE potential danger presented by the
sharp spinning blades of an electric fan
while in operation can be eliminated by fit-
ting the fan cage with a wire mesh guard.
For the zuard heavy chicken wire may be
; ; used. A circular
piece large
enough to fitover
the exposed back
is fastened in
place by bending
the ends of the
wire over cage
frame. A strip
of similar mesh
can be placed
around the edges
of the cage.

A wire mesh guacd ottached to

the electric fan

<age prosects
fingers

from spioning  blades.

October, 1937

Scooter Building

O MANY roller skates are broken up to
provide wheels for home-made scooters
that a skate manufacturer has finally decided
to cater to this need directly, and has brought
out truck assemblies designed specifically
for roller-scooter purposes. A pair of these
can be purchased for much less than regular
skates, and are much easier to mount.
Actual construction time spent on the sim-
ple, rugged and very fast scooter shown
amounted to less than half an hour. The
horizontal and vertical members are short
pieces of scrap 2x3’s, with part of a broom
handle screwed to the top to act as u grip.
The 45-degree braces at the bottom are
merely nailed in place. The wheel units are
firmly attached to the underside of the hori-
zontal board by means of Y-inch bolts.

Rope Crait Bird Houses

N IDEAL nest
which will
attract many wild
birds can be made
from ordinary
rope found around
Japanese orange
boxes.

The rope is
twisted, or coiled
rather, and cach
coil held by ordi-
nary grocers
string, either
sewed or tied.

The nest is
started at the bot-
tom by first wind-
ing a circle and
building upwards,
tapering off as the
nest reaches the
proportions re-
quired. When
the nest is completed it can be stained and
then shellacked making it waterproof.

This nest can be used in cages with birds
who prefer a closed nest. Its creator states
that he has tried hundreds of types of nests
but this one is the most satisfactory.

Formed from maonila rope, these
aftcactive bird houses make an

interesting  workshop  project.
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of ial design, this sturdy acm-
chair is a Project that will excise every homa crafisman’s
admiration. It may be built of either white bitrch or
hard maple. Arm pattern, which sheuld be enlarged
1o full size, is shown above.

Front view at righe.

HIS chair should find favor in the eyes

of lovers of early American furniture,
because of its radiant reflection of Colonial
design. Sturdiness, comfort and the mode of
construction also bear true resemblance to the
period. The sloping seat, comfortable wide
spreading arms, and restful back make it a
chair of distinction, and one that will give
comfort in any home.

The woods most suitable for its censtruc-
tion are hard maple and white birch, but in
either case care must be taken in selecting
steck of uniform color and grain texture.
Start by laying out the arm pattern on heavy

94

MAKE THIS EARLY

Within the scope of the average
craftsman. this maple furniture piece
is truly descriptive of the early Co-
lonial period which it represents,

paper in conformity with the graph layout,
Fig. 1, and then trace on ¥%-inch stock. Round
the edges and sand each arm. Mark holes,
but do not bore until careful alignment is
made with seat to determine proper hole
slant.

Next, glue up 2-inch stock fer seat, the
specifications of which are found in Fig. 7. The
glue joint should be well doweled close to the
lower edge to permit routing seal without
striking the pins. Figs. 4 and 5 show method
of seat forming. Rough cut with gouge and
finish by scraping and sanding. All edges
should be round and smooth. Locate and
mark holes but do not bore. Then make the




AMERICAN ARM CHAIR

by Oscar E. Olson

arm splats of 34-inch stock by turning on
lathe. The end arm supports are turned from
132 by 1%-inch stock, Fig. 6. Cure in turn-
ing must be exercised to make dowel ends
of precise size, as shown in drawings, as the
rigidity of the chair depends entirely upon
close fitting joints. Saw kerfs in upper ends
as shown. Coarse sandpaper will aid in cut-
ting taper of splats and arm supports followed
by dressing with number 00 sandpaper. The
back upright rails are made of 132 by %-inch
stock, and taper somewhat toward the ends

The seat is made from 2-inch stock joined with dowel
pins. The sear is roused to shape with chisel and
mallet. Finish by scrapins and sending. The arm splats
are lashe rurned from 3%.ineh stock as showa below.

e

aroth -

{a]
9]

—

2 STEAM BEND.

TURN ARM SPLATS o
ON_LATHE

The side plan of the chair shawn at left corresponds °
with the front view detail shawn on (he oppesite
page. Rungs, legs and splaw are lathe turned jobs.

with ¥-inch dowels turned above and below.
The back spindles are turned from 1 by 1-
inch stock and are made with ¥-inch dowels,
Fig. 2.

For the head plate, select stock 34 by 4-inch
clear, and free from grain run-outs. Lay out
as per specifications of Fig. 11, and cut
raughly to line before steaming A pressing
form can be made from double 2 by 6-inch
rough stock with a curvature of 3 inches,
which is 1 inch in excess of desired bend. This
provides a leeway for backset. Steam or boil-
the board until it can be forced into the form
with two bar-clamps, as shown in photograph,
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> 0t

i

i

SIDE —
RUNG

GLUE AwQ
DRIVE WEDGES
N PERFS AND

SAND LEVEL.

All pacts should be assembled with extreme care. The
ceoss plate assembly is described above. The ends of
the splats are secured to arms by ua eof wedges.

If there are any indications of the board
cracking while drawing (o shape, re-steam
and press again. Place in a very warm place
to dry, and let stand for at least forty-eight
hours. Intense heat should be applied at the
end of that time by holding over a flame or
stove to insure perfect diryness. After re-
moving from frame, dress down all edges and
sand over all. Mark and bore holes as shown
in Fig. 2.

The wings are made of 3-inch stock
as shown in Fig. 8 The ends are
drawn to 3s-inch size with a spoke shave,

04

Make the winged back according to the above pattern;
then bend to shape by steaming and locking in a clamp
until dry. Cross plate patwen appears at top lefe.

and tapered gradually into the wing flare.
Round all edges and sand smooth.

The legs are made from 2 by 2-inch stock
with turned 1 by l-inch dowels, Fig. 12. The
taper is made by rounding the corners and
dressing with sandpaper. Do not attempt
to bore holes for the rungs until the proper
angle has been determined, which will be
after the leg has been fitted to the seat.

Next turn the three rungs, following the
measurements in Fig. 12. Graphed dimen-
sions for the lower cross plate are shown in
Fig.. 9. The carved fluted design in the
center involves only straight cuts, and is
quickly made with a saw and a chisel. The
end tenons had best be cut later to conform
with any possible discrepancy that might arise
in boring the leg holes.

Now that all ef the parts are cut, we are
ready for the assembly. Study carefully the
slants of the various parts, paiticularly of the
legs, as shown in Figs. 2 and 3, and bore each
hole with care and precision. First fit the
legs to the seat and check slant; then mark
and cut tenons on cross plate, followed by
cutting mortises in front legs. Next mark and
bore heles for cross rungs. Then glue the

[Continued on page 1281
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PULL UP FRCM CENTER ((\

TO FORM F|R TREE. SHEET OF PAP

CUT AOLL
OF PAPER

UPPER LEFT HAND
CORNER WILL HAVE

/ NO FOLD
FOLD INTO

TRIANGLE

PULL AT

A §OF PARER CENTER TO coih

the oy f® FORM L ADDER AGAIN AT

Yertio[o Ple ladye, THIS LINE

Taf, :l[: slits o tions, 30
Taggt Bold oFUtwarg

ddey. ;'S of 3, fro, .::‘fe the TEAR AWAY WHITE AREA, PLUS

r

POINT-UNFQLD

DECORATIVE

WITH " WIDE'
STRIP OF PAP-
ER AND TIE.
KNOT INIT

ER g

Fogtlce

WRWARDQND
og INTO

At the right is shown the layout
for a puzzle triangle. On a piece
of square paper trace the lines as P
shown. Cut along the lines and

discard the triangle CDE. Above

is shown one of the many designs
which may be made by folding and
bending sheets of paper. By fol-
lowing the simple directions, no
trouble should be experienced.

RESULT

PATTERN

CUT ALONG THE\
FULL LINES SHOWN.
DISCARD CDE,

HAND OUT REMA N~
ING PIECES TO BE
FORMED INTO A TRIANGLE. IT .
WON'T OCCUR QUICKLY TO ANYONE
TO ENCLOSE A TRIANGLE

START WITH SQUARE

ER

e

IN
MIODLE
———

FOLD
QVER

FOLD EVENLY
AGAIN-NOW
FORMS SQUARE

[

$\1'EAR- OFF THIS CORNER |

LAST FOLD
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Anmaren Jumeing Horse
Is Interesting Toy Proszer

s

The ambitious shop-
man will find this oy
a profitable gift proj
ace, Cost, inciuding
paint, s under 10c.

Pulled across the floor, this mechanical hotse leaps
aceoss the hurdie with its jockey. The toy is simple
to make, requiring only acrap pieves of wood which
ate cut to shape with a hand sceofl or power JiE saw.

by Ralph T. Moore

OR the child who likes animal teys

this galloping bronco with his atten-
tive jockey will supply no end of fun and
allhe requires is that he be pulled across
the floor.

On %-inch plywood lay out the pai-
terns for the head, tail and two body
pieces of the horse and also the juckey.
Cut these out on a jig saw or, in the
absence of this, a coping saw will do
nicely. Sand the pieces smooth and drill as-
sembly holes with a ¥4-inch drill. Now glue
inplacea 1-inchlengthof ¥%-inch dowelin the
two holes in the “Head” and “Tril” pieces, al-
lowing the dowel to extend evenly on each
side. Drill the jockey with a #-inch drill and
countersink the hole, insert a small screw-
eye in the end of the jockey’s arm and similar
screw~eyes in the head and tail pieces.

The “Hurdle” is next and this is constructed
of 34 by 3&-inch stock. 'The top piece of this
unit is not at once nailed to the hurdle. Cut
eut the frame fer the base next of la-inch
stock, the top being of plywood. The four

wheels are next and these may be turned out Details of construction are showwn in the abave pattern,
Bach sqguate in the pattern is equivalent %o 124 incltes.
on a lathe or cut cut and sanded. The two All parts ace of plywood or Yj.inch pine stack.

[Continued en page 138]
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‘FRAME OF PHONG -
GRAPH CROUNDED WIBE CONTACT

RELAY CONNECTED -y
ACROSS TAANS—
MITTER KEY —

10 PHONOGRAPH
FRAME

G i Q I B4 E E

i H i

:13 's;i|u3 "5313 e | 3] 5 13 !'i:;;ll'& IE

1= wlild i i i !

Il EmEm ey i

COT w1 unNiT SVAGCE BETWEEN LETTERS-2 UNITS iy, N, Y. 2GLp
DASH- 3 uNITS SPACE BETWEEM WORDS—5 UNITS 4

LAYING DUT €O AND CALL IN UNITS

o
SMEAR EXPOSED

- v . & Eio ; P TERMINALS WITH
For t am who wishes to save wear and tear on wrist, En{i”ﬁ r 4

this automatic CQ machine will do duhm'ck ”:'o p:‘-ele hd‘l;; :m. é"/
use. it is meceasary omly to turm on the switch and let :

machine do the rest, cutiing in occasionally 10 listen for a fﬁ”/-ﬁ,ﬁ P~ SOLDER
call. The diagram is self-explanavory. Be sure 10 paint the / o / ; : : E

\
,-RUBBER CEMENT

space betwean the dots and deshes. The characters should ap-
pear on the edgpe of the turneable in the form of spaces

betwesn the paint.—W1)KX, J. R. Mack, Springield, Mass.

RUBBER CEMENT
COVERS DANCEROUS
TERMINALS

PDOWER TRANSFOAMER

In a radio transmitser there are many
tetminale and soldecad jointa which
should be covered with some type of
insuletion to prevent shocks when
making adjuatments. When the set is
[ d, a small of rubber
coment applied so all “live” pares will
give effective insulation. It is eedily
removable.—L. B. Robbins, Harwich,
as.

ELECTRIC CLOCK MOVEMENT
IN GRILL OF SPEAKER A

A combination radio loud speaker and elsctric clock is useful in any experimenter’s “shack.” The grille of the speaker

is cur out with a hack saw to take the escutcheon of en electric clock movement of the direct reading type. Justbehind the clock

is mounsed a false grille made of prestwood, to which is mounted the spealscr cone. The inner grille is beld in place by omail

brass "L’ brackets in the corners. The wires for the clock ace pulled through a hole in the speaker board. It was fonnd that
the clock did nor ineerfere with the tone of the speaber.~=W2FZ, Frark Frimmerman, Brenx, N. Y.
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s

Lefta—In cases like this, it is difi-
cult to seiect the correct ground.
The most satisfactory method of
making a selectiop is by trying
both. one giving the louder
signal with the leest noise is the
one s use. In nwst cases the

ground used by the house eles-

TOoD ARADIO SET
SHORT
TO REACH

MOISTURE PIPING

]

b LIGHT WIRES

trical system is unsatisfactory.

e -
s

Circle — A valuable
though inexpensive
piece of equipment for
insuring a good ground
connection. Before at-
taching this ground
clamp, be sure the con.
testion i3 very clean.

LMOST any
L1 greund connec-
tion for the radio receiver—-or none
at all-—will do when one listens only
to stations within twenty or thirty miles, bul
a good ground is a great help in lifting out-
of-town and foreign slalions out of the
“background.” This applies just as strongly
to short waves as to long waves, nor is there
any exception for those sets which are cen-
nected to “antinoise” antennas.

Whal is a good ground connection? A por-

tion of the answer is supplied by the accom-
panying sketches, and some more of it hy
the following paragraphs, but the final answer
must be found by means of an extremely
simple experiment at a cost of about ten cents.

How To Test Ground Connections

An engineer tests ground connections by
measuring them, and I could clutter this story
up with a lot of funny-looking curves and
tiresome figures from my laboratory notes,
but this would do much less good than your
own experiment which reeuires only a trip
to the store for a coil or spool of small cop-
per wire. Sizes down to No 26 are useful
for this temporary purpose, and the insula-
tion does not matter. If there are scraps of

100

An excelient substiture
for a good ground. This is
especially suitable in locations whers

a good greund is almost impessible.

wire about, they too will serve as long as
they are joined up by joints well scraped and
hard-twisted. The idea is simply to run one
wire ¢f some sort to each ground which
might be some good at your home. Fow-
ever, do NOT cennect them all to the receiver.
Simply bring them to it and have them all

Modern Mechanix



handy at the same time. Then tune in a
rather weak station which is not being in-
terfered with and is not fading rapidly and
try the ground wires one at a time. The best
one gives a better signal, less noise, or both.
Be sure to test on several shortwave and
longwave stations before deciding.

If a station fades teo badly an-
other may be better.
Anyone can get
good re-

sults from
the experiment if
the family is quiet or goes
to a movie for the evening,

If two fairly good grounds are found it
may be worth while to try them together.
The best being found, discard the temporary
thin wires and run ome good groundlead
which will stay good. This calls for a stranded
wire of fair size to prevent breakage, rubber
covering to prevent loud rubbing-contact
noises, braid to keep the rubber from sun-
burning, and a complete avoidance of joints
made with rivets or clips.
Soldering will do, but I pre-
fer Y;” brass machine screws
with brass washers. If a
ground clamp is used it must
be of copper, and much
heavier than the usual tele-
phone or radio ground. The
telephone company can use
such because their relatively
high-voltage ringing current
gets through even a failing
connection, and their tests
disclose one that has failed. ]

I"“E PIPING
LONG WIRES &
UNDER 50D i’@
i -
LONG PIPE 0 L uSen
ORIVEN IN ——— @0
WALLOR FLOOR 1
H
11
-
S
1 1
i
A WELL
-~

of good g

an inch wide and equipped with strong screws
are sold by electrical dealers. Window leadin
strips are mosily bad. If good ones can’t be
had, at least solder over all clipped or riveted
jeints. This is good for the antenna leadin
too.

How To Choose Ground For Testing

The cart is now far ahead of the horse; it
is time we started choosing some grounds for
testing. A very long ground connection is
always dubious. Thus a top-floor apartment-
house dweller must choose between poor
grounds. The water piping, gas
piping, heating system, electric
light system and telephone
wires are all very lengthy,
besides being so tangled to~
gether that they are all
noisy together. The least
worthless one may be
found by the test method
already described, but at
any height above the
fourth floor the results are
not usually happy. There
are two good grounds for

[Continued on page 120]

A\

GOOD GROLUNDS

JOINT MADE
WITH 1/4n
BRASS MACHINE | == o
SCREWS AND
T WASHERS

[

%
HLQ
Er

I3

m
3

CISTERN

FULL SHEET
—_TOF ROOFING
COPPER

ds. Long pipes driven through the wall oc floor are

It {s another matter for weak

cissern is av,

one of the best forms of ground for the average radio fen.

When a well or
a good may be made at these points. In all

radio signals. Proper clamps

October, 1937

cases be suce the actual connection points sre hright and clean.

101



RADIO CIRCUIT SHORT CUTS

ATION AND 10 2E
A S w

| FIRST AUDID
L (a1
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uTeUT
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1o
sPEAKER

[T, WHEN
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v
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a
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m
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NNECT 1 |
capy @

CONT, |
soaiL

« tube
L entode TYPe OUIPLL e soun
Many seccets S0P gt 1 20y s pemary 2L
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cles. Al scn::.l;ia' i

isal ! to large © erae foedba
be less INCGP“:::‘I: caAuse l'f! 'h"._"v
improvemeny of the circy

o AC-DE e 7S

KER EFF‘C‘EN

CREASING SPEA

ATER
HELTETOR

A simple way to inceease the efficiancy of
the loud speaker in AC-DC sets i1 10 use
wo rectifier tubes instead of one, con-

necved as shown in the above hook-up. NEW TYPE
}hcdu_dn dl\umr !t‘;el““ nho:‘ld be II!~ LOUD SPEAKER @
uced in ordec that proper heater volt- EOR AC~0C OUTPUT TUSE
ages be maiatsined at the tubes. It should
have a value of 100 obme if the resei SEL BUTPOT ToBE ABILET

bas five tubes. 75 ohme for six tubes, 55
oln!:.u l%r lev_er:;l wbes, anqlﬁii‘ o_hmludi:;
¢ight tubes. The new rectifier is inclu I Cc.DC he field coil i d direcdy sceoss the output of th
in these GRutes. This “kink” will make n l!lnll Al A sews, the fie! coul 1s conmecve! recdy L] e outp! o le
rectifier, as in A, above. A new type speaker just plased on the macket is

the set sound much beter than beforw. designied to replace the choke cail and ie d a¢ lo di . A valuabl
featurs of the new ion it the i d voltage obtainable on the power

output tube; this results in more powar output. With the old connection, the

plate voletage on the output tube was decreased by the bian voliage. new

+ speaker permim bias voltage o be obtined irom dhe field winding.

QUTPUT TUBE. ADJUST
FOR PROPER BIAS
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FHOTOFLASH
R PHOTOFLOGD

.%\
£
A \

3\ CAMERA

With an elephant cut

from cardboard and

the camera sel wp ax

per the diagram above,

a really wicky picture
1% easily obfained.

O WINTER season of picture-taking is
complete unless you have made indoor
silhouette pictures and tested your imagina-
tion and ingenuity in devising interesting
scenes and poses.

The essential set-up is merely a sheet
stretched tightly across a doorway hetween
two rooms, a photoflood or photoflash bulb
in a floor lamp in one room, and your subject

October, 1937

A beach picture that is
different! Taken di-
rectly inte the sun late
in the ofterncon, with
the camers held low,

and the camera in the other room. A little
experimenting with exposures will be neces-
sary. As a starter, try about one-half sec-~
ond at f. 6.3 with fast panchromatic film,
if one flood bulb is used. With a flash bulb,
use the “B” or bulb setting, and keep the
shutter open only long enough to record the
flash. A tripod for the camera is also ad-
visable to prevent blurring.

“Props” cut out of shirt cardboards offer
unlimited opportunities for clever and amus-
ing pictures of many kinds.
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The :
P S
Thecomn]lntad lght
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NOUGH light te take snapshots indoors

with an ordinary camera is provided
by this powerful photographic floodlight.
Three No. 2 photoflood bulbs in an
aluminum reflector give an illumination
equivalent to that of forty-five ordinary
100-watt bulbs, yet yeu can plug the unit
into any ordinary 110-volt A. C. or D. C.
line; truly you get Hollywood results with
minimum equipment. With this fleodlight
at hand, your pictures need no longer have
that stiff, posed effect so common with
indoor time exposures. You will be able
1o catch those interesting but elusive ex-
pressions which children and pets seem
to assume unly when at perfect ease in
their own home.

Modera Mechanix



TQ LAMP Na.I

TO LAMP NQ. 2

u
‘4 PLYWooR
SEGMENTE

TO LAMP NO. 3

The awitches are attached to
a8 S-inch plywoad disc and
wired a3 shown in thess ache.
matic and Pictorial detaila.

The back of the
floodlight is shown in
the illustration at
right. Note the neat
witing provided by
the plywood disc.
Wiring should be
with heavy eord only.

The floodlight can readily be clamped to
any chair, door or other piece of furniture
of the desired height with not the slightest
danger of marring a fine finish on the wood;
this feature eliminates the usual wobbly
music stand or cumbersome heavy tripod,
and in addition gives a floodlight for which
room can be found even in a one-room apart-
ment where storage space is decidedly at a
premium.

The six-hour rated life of the photoflood
bulbs can be stretched into many months by
the ingenious switching circuit which is used.
While focusing and arranging the scene to
be photographed, you can operate the bulbs
all in series and still secure more than ample
illumination. Then, just before you are ready
to snap the picture, flip over the switches to

A Electrical fixtures ate completely independant {romn ths
put all three bulbs in parallel and secure dishpan reflector. The screw-ring porcelain sockets and

plywood diac can be'nma/e:i from the reflector in a few
y

maximum illumination. Another flip of the of dishpan be necessary.

fingers after the picture is taken and the Jights
are back in series again, in which connection
[Continued on page 140]
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"Daylight’ Tanks
Made From
Chemical Bottles

oy Merle Territ

Mode from 1-pound chemical bottles, daylight devel.
oping tanks like the one piccured here make wseful
accessories for the amsteur photogrepher’s darkroom.

HE cost of *‘daylight” developing lanks.

in which cut films or film packs can be
developed, fixed, and washed in daylight,
after being loaded in the dark, makes them
a luxury for most amateur phetographers.
However, if square or flat shaped bottles are
obtainable, small daylight tanks, that will hold
from two to four films, can be made at a cost
of only 15 er 20 cents for each tank, or less
than one dollar for a half dozen tanks.

The tank described here was made from
a 1 pound sodium bisulphite bottle, holds four
films and requires only 12 ounces of solu-
tion. To make such a tank, first cut off ihe
top of the bottle by scoring it with a glass
cutter. Smooth off the sharp edges of the
glass with a whetstone and wind strips of
wrapping paper around the top. Allow the
paper to project Ya-inch above the glass,
building up a layer ¥%-inch or more in thick-
ness and then dip in melted parafine to water-

proof and seal it. . After the wax has cooled, The neck .; th, Bottle is "'?h:“uﬂd ,“?h ,‘T,

R o . a cut from ply-
tr off the tOp of the paper with a razer wood and fm mto the lip formed feom strips of
blade to a flat, even surface. heavy wrapping papor. Paint outside of bettle black.

[Continued on page 136]
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With the lens at f£.4.5.
and the camera foeused on
the extreme left magazine,
the other two coDies are
badly blurred,

the camera focused on the rear-
mest magecine, she front two asc
blurred.

ANY picture failures are due to in-
correct adjustment of the lens dia-~
phragm and to careless focusing of the
camera itself. It is true of all Ienses that
the “depth of field"—that is, the area of
sharpness—is small at large openings and
large at small openings. Therefore, it is a
safe plan to “stop down” the lens diaphragm
if you are doubtful about the focusing. This
will compensate for small discrepancies and
will enable you to obtain a sharp picturc of
the subject you are “shooting.”
The accempanying pictures graphically
illustrate the effect of large and small “stops.”
Three copies of MobErN MECHANIX were set

October, 1937

ot

Camera is now focused on
the right-hand vmagazine,
and the other two are

out of focus:

The lens has been stopped

down to (.32, and all three

magazines are now sharply in
focus.

up in a line a foot apart on a table top and
photographed with a 9x12 em film pack
camera at distance of five feet. With the lens
at its full opening of f. 4.5, the depth of field
is very shallow—hardly mere than a few
inches. Only with the lens closed all the
way down could all three magazines be
photographed clearly.
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. . Electric Dryers

Two unique time-
savers for the
photography tfan.

The amateur photographer can speed the
drying of pegerives wicth this simple dry-
ing spperatus. [t consists of a plywood
cabinet fitted with two 660-watt heating
units, The negatives are suspeaded on
rack in their hangers. A sheet metal cover
fis over the top of the cabinet so concen-
trate circulation of warm air. Connect the
heaters in series a¢ shown at left,

MATEUR photographers would do well to
take a hint from the professional when
it comes to methods of saving time, especially
in darkroom work. Even if photography is
only a hobby to you, some of it can be
drudgery causing the waste of many hours
that can be better spent on the more inter-
esting phases of photographic manipulation.
Considerable time can be frittered away
over the course of even a few weeks while you
arc waitihg for films to dry on humid days.
To avoid this, the amateur can easily afford
to build an efficient film dryer that will finish
a batch of films every 10 minutes, regardless
of the atmospheric conditions.
And if you are trying to make your camera
pay its way and you need perfectly ferrotyped
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prints to send te various publications, you
need not fill up your ferrotype plates with
prints and maybe wait for hours for the prints
to reluctantly dry.

For a very small sum an electric ferrotyper
can be built that will produce a perfect 8x10,
or its equivalent in smaller sizes, every four
minutes, With an electric film dryer and an
electric ferrotyper you are equipped to gain
a lot of time for the more interesting phases
of photography.

The first unit to construct is the film dryer.
It is really a box, open at both ends, through
which air is forced by an electric fan, past
two heating units and then past the films,
which are suspended in the same hangers in
which they were developed and fixed. The

Modern Mechanix



Speed Photo Finishing

by Everett Rudlcfi

5

Gleuy p rints can be

uickly dzied, even on
zamp days, wlun this elec-
fric fetrutyper is used. Ins
interior is shown here with
the four 660 wart heaters.

actual size of the box is governed by the size \\\ Tad ) s asteasion - <hotwe - ibe

of the film hangers to be used. The box is “\\ print dryer in use. The squee.
i i zee plate is laid on the top of

carried by four legs, screwed to it at a height e the dryer. face up. with the

that will place the open cnd of the box at R mer e A

the right place for the current of air to blow M"X;ﬁ\

straight through. S

The accompanying photographs show the : : \
constructional details of the dryer. In them EF
may be seen the two heating units in place, S \\\

the receptacle where the fan is plugged in the
line. the blocks of wood that carry the film
hangers, the nails in these blocks that keep
the hangers from bunching together in the
fan blast and the metal cover which goes over
the heating units.

The heating elements for the dryer con-
sist of two 660 walt units connected in series

v

‘The illustration at right shows
b @etive dryer in operati

A clest type socket mounted on
the side of the cabinet pecmite
the elecrric fan to bde discon-
nected when it is not needed.
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The ferroryper frame meas.
ures 11 inches wide and 16
inches [ong, mas shewn in
the detsils at right. Curve
one edge of cach side of
the atrips to a 4-foot radivs.

SHEET IRON TOP

1
1
[}
|

aFT.

DETAIL OF
CORNER

The inside of the print dryer is
lined with asbestos paper so as
to prevent scorching of the wood.
The top, which consista of abeet
af galvanized iron, is held in
position with small copper clips.

across the line, with the electric fan con-
nected in parallel. A receptacle is provided
for the fan so that it can be instantly attached
and detached as it is not incorporated per-
manently in the dryer.

To use the fllm dryer connect it with the
house current, wait five minutes for the heat-
ing elements to heat up sufficiently and then
connect the fan. Put the wet films in the
space provided for them and allow to dry
thoroughly.
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SWITCH

HEAT UNITS

N

WIRING DIAGRAM

This schematic disgram shows
the proper mechad for wiring

up the heating wnits of dever.

HEAT UNTS
FASTEN HERE

FRAME CONSTRUCTION

In order to subject the films to the high
temperature witheut damage it is necessary
to immerse them in a formalin bath after
washing. This is a 10 per cent solution of
formaldehyde and water., The films are left
in this solution five minutes, then sponged
off. The formalin solution hardens the film,
not only so it may be dried in reasonable
heat, but so that it will resist scratches after
processing.

[Continued on page 124]
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CAMERA KINKS

UPPER END
OF 2ox

TOP FLA
HEAWY CAR"BOARD

©TO AVGID BULG —~
ING OF LEAVES

4 4 NEGATIVES ARE
7 PLACED FAN-LIKE |

NEGATIVE FILE

To make this convenient negative file, |h¢ writer used a h-ndkenhu( gift
box, divided in the senter by an d VvV of sdift l'h
dimensions given are for the popular “half vest pocket” negatives {17hx1:" %),
but uf course ¢an be changed to suit other sizes. Ordmny 3x5” office file
cards were used for the flaps. which are binged by strips of gummed paper.
Each pocket holds 16 negatives without bulging, the capacity of the whele
box being 704 negatives. The titles of the negatives nt written on (he
edgea of the flaps. Shutter speed, lens opening, €ype of film, light cond:-
tions and other data can be written in an abbreviated code on the overlapuing
pomon of the ﬁlp. Exmuute time end kind of printing paper can also be

d; thies will ba espacially useful when duplicate prints

are to be made in the future.~~Anthony Genca.

ANNOUNCEMENT CARD

Thls novel birthday card is easily
made. First the picture of the baby
was taken. A primx wac hurned
around the edges and pasted on a
7x10 inch card. The announcement
was lettarad on the card and the lat-
ter then phorographed. Prinm were
made oa one half of post.card size
paper and folded in half to fit small
envelopes—Wm. R. Rose.

DARKROOM SEAL
If an exiating room
with an ordinary daor
is selected for a dark-
room, the edges must
be seanled %0 keep out
steay light. The
photo on the left
thows bow douobled
lengths of black
cloth, tacked araund
the door, serve this
purpose.—A. Dolid.

INCLINING THE CAMERA
In the absence of & regular tilting tripod head, a
standard thtee.leg teipod can he adjusted for angle shots
very easily, SImp|¥ pull one of the le:s between the other
two an far as it will reach, as the picture abave shows.
The tripod is then perfectly stable and the degree of tilt
can be controlled by raising or lowering the forward Jeg.—
Duane Featherstonhaugh.
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IN TET  2°L80DLIGHTS

BACKGRAUND

WALL

REFLECTO! ‘
The dhree.quarter view, 2FT7) \;’V il cavera
right, shows the sub. SUBJECT .. 2 PHCTOFLOODS
jeet's chin rather too Ty > IN REFLECTORS
prominently. The : g SFT.
Beadon viey:lethicon, BFT. 5 “\“ would be lighted equally and
flattering portrait. The ilicamzra the result would be a “flat”

diagrams show the

& | PHOTOFLOOD N REFLECTOR

picture, one which showed

placemant of the lights.

T'S easier to make miniature camera por-
traits outdoors by daylight, but you can
getra wider variety of effects and make bet-
ter portraits by using artificial light indoors.
The idea is simply this: In order to show the
entire face, both sides should receive suffi-
cient light to reflect to the lens and thence
through to the film emulsion.
If this were all, it would be very easy to
illuminate your subject so that both sides

112

little contrast in the face. This
is the kind of portrait by artificial light that
is all too prevalent among amateur attempts
and which has discouraged many from any
further picture-taking in this field. How-
ever, the way to avoid this flatness and con-
sequent lack of pictorial interest is within
the abilities of every one willing to follow a
few simple rules.
The basis of all good photography is a good
range of tones from high-lights to shadows

Modern Mechanix



Leoft pair: The head.on
view, while it has an inter-
- esting highlight on the cheek
bone, is merely a conven-
tiomal “'shot,” Mote how
much more character the pic-
ture o the left possesses,

NDWALL’#a;..t_ .
. SURECT- R A
ILPHOTOFLCOD 3
REFLECT .

BACKGROUI

= Boge ;
| FHOTOFLOCD Bottom  pai, .
INREFLECTOR lighes on :;“ Purting 4

so thdt the final photo-
graph will give at least
a fair interpretation
of the shape, contour
and form of the sub-
ject’s features. In por-
traiture you achieve
this result by using one
relatively strong light
and one relatively
weak light, or the
equivalent, lighting
one side of the face
with the strong light
and the other with the

weaker light. However — it
ol 12 g 2 - BACKGROUKD WAL
this is a general rule e e I

and is offered here IPHOToF Lo
merely in order to set | ep M T 7
down the fundamen- | |  &rn

tals of correct lighting
for portraiture. When
you come to “effect,”
[Continued on
page 133)
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Discarded film pack
bolders serve as neat
frames for enapahots
and emall porraita.

Photographic  chemicals
should never be com-
pounded inside the dark-
toom, as a matter of
cleanliness. A group af

Ives mounsed outside
the darkroom as pictured
at left, provides an ex.
cellent arcangement

Prmtm; and enlarging failures are climinated with this time delay switch,

fly for ph hic application. The switch may be ld)usmd
50 55 10 remain on for intervals :nngm; om one to sixty seconds. Upper right
—Premixing of individual quantities of developing powers saves considermble
darkeoom work, Rlzhl—Phomgmphlc book lates cam be made by first drawing
the design, in lndu ink on tracing papec, and printing ax you wouald a negative,
Resulting negarive peint is then used with long exposure ta secure positive copies.
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You're ALwAys NeaRr

when yourided

HARLEY-DAvVIDSON

GO where there’s lots of fun — ona

Hatley-Davidson. Join the other
happy tiders on their runs, tours, and
other club activities. Ride out and enjoy
all the beauties of Autumn, be with good
pals—go at surprisingly low cost! That’s
because Harley-Davidsons are built for
economy riding. Yes, Siree—motor im-
provements give greater sustained hotse-
power that cut gas and oil costs WAY
DOWN. And you'll get added thrills
over the Harley-Davidson’s streamlined
design, snappy color combinations, and
smooth, gliding speed. Why WISH you
had a Hatley-Davidson. OWN one now!

Sec your mearest Harley- Davidson dealer

NOW for a FREE RIDE — ask about his
Easy Pay Plans— and send in the coupon!

Jock Cottrell, 1937 Po-
cific Coast 80” Tourist
Trophy Champion, rides
a Horley.-Dovidsoa.

b
7

e
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 AMATEUR

PHOTO PUZZLERS

In this department the Photography Editor will answer any quesison or problem relaling to cameras of alf
types, enlarging, printing, developing, taking picitures, and the wvorious phases of
W hen sending quesiions to this department, be sure to include @ stamped, dddressed envelope, so tha! we can
answer directly in case space does not permit publication of the question on this page.

Photagraphy Editor, Modern Mechanix, 1501 Broodway, New York, N. Y,

home movie making.

Send all inquiries lo the

“STOPPING” DEVELOPING OF OVEREXPOSED
FILMS
Recently I processed twa exposures from a roll of snapshot
film, but %o my dismay found that the film had been avers
exposed. Is theco any way by which I cen retard the develop-

ing of the remaining film »o as tw secure satisfactory prins?—
Oscar Klove, Elizabeth, N. J.

Negatives which develsp almost immediately after being
placed iu thc developing solution indicate that they have
been overexposed. To ‘'stop’’ the chemical reaction pu
the film emulsion add a 10% solution of potassium hromide
to the developing sclution. @nly a few drops will be re-
yuired to produce the desired effeci. It should be unders
steod that thc addition of this chemical will not give
perfect results, but it will aid in securing fair regults
{rem an etherwise ruined negative.

HOW TO CLEAN A
CAMERA LENS

What method would you ad-

AMATEUR PHOTO ODDITIES

There are two common causes far negatives being flat or
fogged. Developer cuntaining tuo wmuch alkali, namely
carbouate of sodium or petassium, will tend to produce moor
negatives, Ia your particular case, theugh, we believe that
the treuble was due te the developing solutien being too
warm. When warking in the darkresm during hot weathcr
keep the temperature of yuur developer dcwa to normal
Warm developer will often fog negatives. Tao prevent this,
place several ice _cubes in the tray. For small trays ene
cube will be sufficient ta keep the temperature at normal.

APPLYING BLACK BORDERS TO PRINTS
In glancing through the phot album of a friend I saw a
BrouP of Professionally made prints that steuck my fancy and
would fike w0 make similarly
decorated prints if you can fur-
ish me with particulacs, The
ptlors in mind were daecozared
with a black border trim about
1/32.inch wide extending around

vise as best for cleaning the lens
of a 4x5 plate camera? This
cameta has been in my posses-
asian only a short time, having
been peeviously storad in an attic
for several vears.—-Arnold Wil.
bur, Austin, Texas.

Unless the lens is exception.
ally dirty and shows dcposits of
grime which cannot be easily
removed, it sheuld he cleaned by
lightly brushing over it with 2
very seft camel’s hair brush, If
dirt has collected on the inside
of the lens- remove the plate
holder, dust out the Lellows and
finally brush off the particles
which have collected on the in-
side of the lens. Tu the event
that the lens still remains dirsy,
purchase a small bottle of lens
cleaning fluid, which costs only
a few certs, and carefully follow
the directions on the label, At
all times winc the elass surface
very gently, ta Efrevent scratch.
ing er ether injury.

CAUSE OF FLAT AND

FOGGED NEGATIVES

Dudni the cecent spell of hot
weather 1 experien very dis-
appointing results with my ama-
wur photo developing. The

the edges. Can you tell me how
1 can duplicate this effect?—Dan
Sidney, Cleveland, Ohio.

Black edged urints are made
by trimming away all surdlus
transparent film from the nega-
tive and placing in the printing
frame Atted with a mosk that
has an opening just slightly
larger than the negative. Center
the negative se the spacing be-
tween it and mask is undorm
and print in usual manner.

ENLARGER LIGHT SOURCE

I am building an enlacger.
Would vou advise me to use con-
densing lens or not?—A, Barnes,

L. L. City, N. Y.

With the papers and light
seurces new in use, condensiig
lens are nuo lungee necessary to
secure sufficient illumination fer
reasonadly short exposures. We
suggest the use of a photoflood
bulb, a reflector the surface of
which has been covered with
matte aluminum paint, and a
sinzle sheet of onal glass a dis-
tance of about one inch zbove
the negative carrier.

MONEY FOR YOUR
BEST PICTURES!

negatives after reseiving the
usual chemical d
flat and were, in seversl casas,
fogey. I cannot understand the
cause for this since in previous
work excellent results were ob-
tained following the same devel-
oping prosedure. Have you any
suggestions as to the cause of my
tzouble?—William Z. Barth,
Oklahoma Ciry, Okla.
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easy fas
it can be done.

Taking fﬁdlogrlphl under water is by no means an
» but the picuce shown
This snapshot, taken by Willis Straw
of Ocala, Florida, received this month's $5 award.
The novel pheto helow it produces the effect of a
giant straddling a midget. Actually the smaller figure
was standing at a considerable distance [rom
ct in the foreground. For this effort, Joseph Rozek,
 Newark, N. J., received the §

Beginning with the Novemb-r
issue, the “Amareur Photo Oddi-
ties” section will be enlarged to
a full page, and we will pay §13
for the most unusual phosograoh
received from readess, 810 for
the second choice and ¥5 each
for the next three selections. Get
busy with your ¢amera and send
in your pictures nowl

above indicates that

the sub-

3 amateur awacd.



Kodak Special Six-20—a long
step forward in compactness,
completeness of equipment, ease

of handling, plcture-taking ability

E new Kodak Special anticipates
tomorrow In every feature that
makes for superlatively fine pictures
taken with 2 minimum of effort.
Your lens may be the new Kodak
Anastigmat Special f.4.5; shutter, a
Compur-Rapid. Advanced refinements
include folding eye-level finder, body
shutter release, one-finger bed release
forquickclosing. Caseand back,alumi-
num; covering, pin-seal grain leather.
e . 2 KODAK SPECIAL SIX.20, fer plctures 274 x 31
: 2 i inches: with Kodak Anaatl¢mat Speclal f.4.5
lens, 1/400 Compur-Rapid shutter, $45; with
Kodak Anastigmat Special f.4.5 lens, 1/200

Kodamatic shutter, $37.50; with Kodak Anas-
tlgmat f.4.51ens, 1/200 Eodamatic shutter, $33.

KODAK SPECIAL SIX-16, pictures 2% x 4'4 Inches:
Kodak Anasti¢mat Special f.4.5 lens, 1/400
Compur-Rapid shutter, $48.50; with Kodak
Anastlgmat Specialf.4.51ens, 1/200 Kodamatic
shutter, $41; with Kodak Anastlgmat/.4.5lens,
1/200 Kodamatic ehutter, $36.50. Eastman
Kodak Co., Rochester, N.Y.

LENS . . . The new super-precisa
Kodak Anastigmat Special f.4.5.

SHUTTER . . . Compur-Rapid, 9
6peeds to 1/400 second.

. . .
For other lens and shutter
cmbinativns for Koduk Spe-
cials, see listings at right.

(A) Ingenlous new body (8) Optical direct-view eye-level finder; (IL The one-Bnger bed release, an-
shutter celease. You hold the opens with a quick flip of tha finger; folds ther new camera feature, which
camera firmly in both hands, flat to camera bedy when not in use. allows the camera to be closed in
sight through the optical (C)P'r esathlshutton, and the camera pops one quick, simple operation.

dlnset-view' 9v4 level Ander, open—pull down the bed and the lens E

:nﬁg‘::e:;: :: eo;h‘u; : e;;;l ::' snaps out into picture-taking position.

Camera movement is mini- B (P) Knurled knob
mized; you get the picture speeds ilm winding. A
from eve level at the Instant big help when shooting
it's ‘“right.” Regulac ex- # series of plcturee In
posure trigger {s retained. rapid-fire succession.

ONLY EASTMAN MAKES TNE KODAK

New KODAK SPECIAL SIX.20
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Car Overhauled After Trip

[Continued from page 84]
unwelcome grease will “cook” into a sticky con-
sistency, causing the shoes to cling to the drums.
Brakes may stop the car, but since the shoes then
do not release fully the constant dragging has the
effect of excessive loss of engine power.

When the car is jacked up by its frame so that
the rear wheels are free it should be possible to
rotate them by turning the drive shaft by
hand. Here is where any excessive resistance
is quickly noted. If the car has an enclosed
drive shaft simply remove all the spark plugs
(to relieve compression), place the gears in high
and hand crank with the ignition switched off.
Any excessive backlash in the universals will be
revealed by this simple test. To remove such
backlash the universal bushings or bearings
should be replaced. Flexible joints should be
replaced even if they seem to be working well
enough, assuming the car has seen considerable
service.

One warning of a bad state of affairs at the
universals is a type of front wheel shimmy
which has been definitely proven to have nothing
to do with the condition of the wheels, tires,
front wheel bearings, shackles, springs or steer-
ing assembly. Worn universals allow the pro-
pellor shaft to whip. This, in turn, sets up vibra-
tion which will make the best of front ends go
into a bad shimmy in the higher speed bracket.
Such whipping also wastes power.

The situation at the rear end, if of the conven-
tional pinion and ring gear type, is detected by
the “ear test”. Allow the car to coast along the
road after attaining a speed of around 30 miles
per hour. If there is a loose, jerky motion in the
rear, accompanied by a grinding noise, the drive
pinion and the driven bevel ring gear are too
loosely meshed. An excessively tight mesh is
indicated by constant singing or humming
noises which increase with speed. Excessive back-
lash is due to a heel contact of the gears. Toe
contact causes excessive decrease in backlash,
a condition which may result in a gear tooth
chipping. If the pinion gear is adjusted too far
back we get a flank contact, resulting in grind-
ing noises and too little backlash. A partial face
contact results from the pinion gear being moved
too far forward. This increases backlash and the
tendency toward breakage of the gears.

Service men double check all this by removing
the gear cover plate, removing all the lubricant,
cleaning the gears thoroughly and then by paint-
ing a number of the ring gear teeth with a mix-
ture of powdered red lead and light oil. With
the car jacked up and the engine powering the
rear end, using first high gear and then reverse,
the paint will clearly reveal the nature of the
tooth contact.

Lubrication is the most important consideration
with hypoid rear end gears. Such gears do not
differ much in principle from the ring gear type
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except that the pinion meshes with the ring
gear at a point considerable below the center of
the latter. This makes a much tighter fit, with
higher pressure between the teeth. This normal-
ly tight fit of the hypoid type of gear automatic-
ally eliminates the necessity for striking a
compromise in the adjustment of the gears, but
the whole system breaks down without benefit
of extreme pressure lubricant. It is highly
important to avoid mixing these extreme pres-
sure lubricants. When more lubricant is needed,
drain off and refill with lubricant that is all of
one brand.

Working out the scheme of the overhaul this
way you eventually come to the engine. By fol-
lowing this course it is not likely that you will
skip over the fact that the main trouble with the
car has been wastage of power after it was gen-
erated. That may save a lot of time and expense
in needless carving into the engine. However,
experience shows that there are few cases where
prolonged wastage of power along the drive line
or elsewhere in the chassis is not accompanied
by actual damage to the engine. In ah effort to
compensate for power losses the driver naturally
calls on the engine for more work. This is like
over-taxing the heart to climb a hill with a lame
leg—a losing proposition.

Fortunately we have much ingenious testing
equipment these days to eliminate the need for
guessing as to what ails the engine. Such equip-
ment looks complicated, but it is simple enough
in the tests it makes and the conclusions it helps
the service doctor reach. One of the first steps
is to check compression, testing each cylinder
separately and taking readings following a certain
number of rotations of the engine. Any marked
variation in the number of turns required to
build up to the maximum compression is as im-
portant to the diagnosis as the compression figure
itself. If one cylinder builds up compression
quicker than the rest it is blessed with tighter
valves or tighter rings, possibly both. Here is
the way to decide the matter:

After reading all the cylinders go over the
series again, squirting oil into each cylinder
before reading its compression. The oil helps
seal the rings so that there will be practically
no leakage past the pistons. If compression re-
mains low then the trouble is with the valves.

Moreover, a rise in compression, due to using
the oil, indicates that the rings are not up to
par. In either event, the cylinder head should
come off without further delay. Without normal
compression, or without even compression in all
of the cylinders, a normal output of power can-
not be expected.

The valve job should be considered as a com-
plete reconditioning, not just grinding. Bent valve
stems should be straightened. It is most im-
portant to have the valve heads true with their
seats in the engine block. Any irregularity here
will spoil the work. Where warpage of the block

[Continued on page 158]



WHY FORD BATTERIES GIVE MORE POWER
FOR MORE MILES

® Look inside @ Genulne Ferd Battery and you'll find some
of the reasons fer its exceptional power and dependabliity.
You'll find highest quality materlals, large plate areas
and vertical-grain wood separaters. You'll find rugged
constroction for sirength and durabllity. You'll find the
results of expert workmanship — experlence galned in

Laroe plat e arce providesa hotter spark andextrn  BUIIAING Millions of Genaine Ford Batterles.
REACHY or AULSK st r§ and t he msnz. slectsi= Other reasons are to be found in the testing labora-

¢orles at the Ford plant. There Ford Batteries undergo
celd tests in refrigerators where zero tamperatures are
maintained. Normal and high rate discharge tests check
them for stamina — long life. And tests where they are
overcharged at a 15-ampere rate continucusly, day and
night for 30 days, prove thelr ability under severe
eonditions.

Quallty materlals, expert workmeanship, rlgld tests and
careful Inspectlons — for these reasons Genuine Ford
Batterles give more power for more miles. For these

TR TR

Oxtdes ured maet Ford exmcting seeciflcations. reasons it wlll pay you to get a Genuine Ford Battery
Plaxes are made of Hiphest quality materiais.

when your present battery needs replacing.

FORD MOTOR COMPANY
DEARBORN, MICHIGAN

Only vertlealgraln woed seporaters are usad,
They ara unifermly porous. They previde low in=
tornal rosletanco and long life.

Csll povers rest ©n ‘edgss providing sdditlonal
sunpart for Lnelde slamenta frem akove,

A TYPE AND SIZE FOR EVERY JOB

'IYPE 4017 glahs. Pote area TYPE 40 B=]5 plofes. Plate orea
9 sq. in. Capaclly 100 amp.- 2258 sqa L8 Cpupu 87 amp.-
Ilr. $0.90 and your old battery. hr. $7.88 and your old battery.
TYP! 215 plotes. Plate arta YYPE A—13 piwtes. Plate orea
96 sq. In. Capacity 93 emp.« 2183 sq. in. cup-d 80 amp.~

Pous are _';--;:',;; ";;d :';‘-;";r;r;:;;'; ::kgr;;ig-, ||r. $0.50 and nur d battery. hr. $4.8S and your old battery.
eluctrolyte, {Prices svblect to change without notice)
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The Neglected Ground

Desert Travel Modern Style

[Continued from page 101]
suchlocations but it is difficult to get them. Oneis
to hang a single-wire “counterpoise” more or less
horizontally at some height within thirty feet of
the antenna height, or even as high as the antenna.
This is hard to do because of the supreme need
of keeping it away from noisy buildings, and he-
cause landlords and ordinances combine against
it. The far better method is to ground to the steel
frame of the building if the building superin-
tendent is able to suggest a practical point of ac-
cess within twenty feet of the radio receiver.
Though this is also a long path it is electrically
very short because of the sheer massiveness of the
steelwork.

For the single-house dweller this long-lead
business simply means that a waterpipe or wire
is equally dubious if it travels fifty or one hun-
dred feet before going to ground, hence an out-
side driven ground may be better.

Any ground is dubious if it is being shared with
the telephone company or the light company, who
are the manufacturers of most of our radio noises.
This is really a noise question, and can be taken up
in another story, but it is another argument
against waterpipes and anything connected to
them—which almost always includes the heating
system.

Any ground is dubious which does not go deep
enough to reach permanent moisture. A rod
driven five or ten feet into the cellar floor may
be better than one alongside the house; a sure-
fire receiving ground is a well or cistern without
electrical circuits hitched to it. If dry earth can-
not be avoided use a large area of metal such as
four or six pipes driven a yard in hard earth or
two wires thirty to one hundred feet long laid
fanwise under the sod or in the cellar. The wires
should be bare, and the joint should be above
ground, which permits a single joint to combine
both wires with the rubber-covered leadin wire.
More wires in the earth-fan are sometimes useful
if the space is small, as the idea is to bury sixty
to two hundred feet of wire in some way without
coiling or doubling. Sometimes a big loop around
the yard is best for dodging trees and houses.
The space close to the house is poorest because
it is usually hard dry cellar-earth.

If the choice is between a fine ground at a dis-
tance and a dubious one nearby one must find
the answer by trial, as the long wire may spoil the
ground. Thus in one Connecticut location a well
with a big sheet of copper roofing in it was only
fair because too distant, while a driven ground
directly outside the window was excellent as to
both signal strength and noise though the neigh-
borhood is such a rubble of boulders and gravel
that pipes or rods refuse to go in more than three
feet, which required the use of six short pipes in
a row to secure good results.
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Walls, doors, and partitions are faced with birch
plywood. The ceiling is made of perforated
aluminum which acts to deaden sound. All
windows are of safety glass and are curtained
with drapes. A silvery corrugated exterior, look-
ing for all the world like something made from
Mother’s washboard, has some properties for
deflecting sun rays, but any persistent outside
heat or cold is stopped by insulation four inches
thick in the roof and two inches thick in the
sides.

Powered by a 150 h. p. Diesel motor, the tractor
unit, sheathed in aluminum, furnishes a cab for
the driver and his helper, air conditioning equip~
ment, and space for baggage. At the rear of the
tractor unit are hinged wings to enhance the
streamlined effect.

Five 6.6 volt batteries connected in series and
located in the tractor unit comprise the 32 volt
lighting system for the bus. When the motor
isn’t running, interior lighting is used sparingly.
Compression for the cooling system is obtained
from a gasoline engine. Air intakes are in the
roof and exhaust fans on each side push out the
warm air. Filled to capacity with passengers,
baggage, water, and two hundred gallons of fuel
oil, the total weight goes over fifteen tons.

The one and only scheduled stop between points
is Rutbah which is the nearest thing in real life
to the movie conception of desert outposts. Grim
walls, radio towers, and detachments of soldiers
remind travelers of Beau Sabreur and the Foreign
Legion. The hotel,. a large restaurant, and an
ice-making plant do a thriving business at this
meeting point for air and motor travelers . Pos-
sessing the only wells which do not go dry
during the hot spell, Rutbah attracts the Arabs
who camp outside the fort with their camels and
livestock.

During the rainy months of January and Feb-
ruary, water collects in the hollows of the desert.
Puddles and mud, hundreds of yards wide and
several miles long, spot the trail. As there is no
telling the extent of this area, it is impracticable
to detour. Drivers with an acquired Oriental
fatalism on coming to mud, warn passengers,
then drive at full speed to slide across on the
belly of the bus. As a concession to this practice,
the new trailers (turtle-like) have completely
enclosed bottoms. Sandstorms force a complete
stop (seldom over an hour or so). The tight
fitting doors and windows prevent discomfort.

To the astonished natives and wondering resi-
dent Europeans, the new busses are but the
most recent surprise that Norman Nairn delights
in springing upon the slow-moving East. He
was the first to have a speed boat to skim the
Mediterranean near Beirut; the first to own an
airplane. Always wanting speed, Nairn now in
his forties, has made a record of spectacular but
profitable ventures.
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Reveals Mysteries Of Life

[Continued from page 90]

your microscope, held under the spring eclips,
and before attempting to study your captives, look
to the proper adjustments of your instrument.
There’s the mirror: look through the tube regard-
less of focus or objects and manipulate the mirror
fork with the thumb and forefinger of both hands,
twisting and turning until the circle of light seen
through the tube, hereafter referred to as the
field of the microscope, is brightly and uniformly
illuminated.

Daylight is best and hence it is well to have your
laboratory table placed across a window. Butyou
will need a 40 watt blue bulb for artificial light
for night work and for dark days, so an electric
outlet should be available.

Now cut down the light so that it is strong
enough to see everything clearly, but not so bright
as to produce glare or obscure finer details. This
is done on some microscopes with a condenser, on
others with an iris diaphram, both located beneath
the stage, while if neither is present, sit back
farther from the window, push the lamp away to
a greater distance, or use a filter. This may be a
flat-sided bottle filled with water, which diffuses
light and absorbs heat when interposed between
lamp and mirror; or it may take the form of a
small screen of blue glass or variously colored
cellophane.

The focus comes next. Have the low power ob-
jective in place and rack it down with the coarse
adjustment, while looking from the side and not
down the tube, until it is within one-quarter inch
of the cover glass; then look through the tube and
raise it slowly until the object comes into view.
This is termed focusing up and will never result
in broken slides, smashed preparations or eracked
lenses as focusing down may do. It is the only
correct way to secure a focus. If your microscope
is equipped with a nose-piece, the high power ob-
jective may be swung into line at any time; other-
wise, a focus with high power is secured in the
same manner as with low.

One of the accompanying illustrations shows
the parts and construction of a modern com-
pound microscope and the path of light rays
through the various lenses. Study this picture
in order to learn the names of parts and to gain
an idea of how magnification is produced. The
combination of lenses in the objective provides
an enlarged image which the eyepiece again
magnifies. Combinations are necessary in order
to give a sharp and clear picture, without either
spherical or color distortion, one lens correcting
the defects of another.

What will one see when he thus invades the
privacy of the microcosm with a magnified prying
eye? There are so many possibilities varying
with different sources of cultures that several
large volumes would be necessary to describe
all of the inhabitants of this land of Lilliput.

Among Green Algae, which are simple plants
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consisting of a single cell or else aggregations of
cells to form a colony, Euglena is an abundant
spindle~-shaped organism, bright green in color
and bearing a long but extremely fine whiplash,—
the flagellum,—at the anterior end, by means of
which it is propelled through the water by the
same principle as a propellor on the front of an
airplane sucks the machine forward. Euglena is
an independent single cell; Volvox is a spherical
colony, like hundreds of Euglenas bound together.
Huge for a denizen of the Microcosm, Volvox
rolls along like a green bowling ball, hundreds
of flagella lashing in unison; a pretty sight indeed.

Spirogyra is a colony of green cells placed end-
to-end, forming a very thin filament; Pond Scum
is a common name for this plant, which occurs
as a coating on submerged rocks and logs in
swift water as well as quiet spots. Desmids are
curiously symmetrical, one-celled algae, of many
a devious pattern, rivaled only by the great group
of Diatoms, which we shall consider later in a
separate article.

One-celled animals are comprised within the
vast assemblage of Protozoa—the most primitive
forms of animal life. There are the rhizopods or
rootfoot protozoans, as Amaeba, which progress
by sending out blunt protrusions of their cell
substance, termed pseudopodia; ever forming and
disappearing, ever changing. There are flagel-
lates here as well as among plants, Astasia and
Peranema being fairly common examples. Lastly,
the ciliates are the largest, most numerous and
varied, and by far the most interesting and active
of the protozoa. These are clothed with a great
many fine, short hairs, the cilia, with which they
lash their way through the water with amazing
speed and agility; twisting, turning, stopping
almost instantaneously, even reversing.

There are small forms of sponges and the fresh-
water polyp, Hydra; minute worms of several
different groups; Rotifers, distinguished at once
by two circular crowns of cilia at the head end,
beating either for locomotion or to drive food
into the insatiable maw; and finally the micro-
crustacea—those elfin relatives of the crab and
lobster that are so intriguing to watch under the
lens. Daphnia, Cyclops and Branchipus, known
as Water Fleas and Fairy Shrimps are so trans-
parent that one can observe the heart beat, all
stages of digestion,.and the entire cycle of de-
velopment of the eggs—truly an animal that lives
in a glass house.

Movement is perhaps the most striking feature
of the Microcosm—incessant, bewildering, blun-
dering movement, without benefit of reason or, in
most cases, of vision. One wonders where they
are going and why, and what makes them do it.
Plants must seek the sunlight in order to manu-
facture their food, and animals must seek each
other, picking on the smaller, the slower, the
more defenseless. For it’'s dog eat dog in the
Microcosm, and you will not have to watch long

[Continued on page 137]
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Dryers Speed Photo Finishing

Wild Birds For Household Pets

[Continued from page 110]

One warning is necessary. Do not connect the two heating
elements in parallel across the house current supply. They
will get too hot for the film to stand Wlthout damage, despite
the formalin bath. Follow the wiring diagram and there
should be no trouble.

Now to make the ferrotyper. In use the operator places
a ferrotype plate on the curved sheet iron top of the
machine with the squeegeed print uppermost. Placed thereon
is a thick padding made of a number of folded paper
towels stretching over the padding with a thick piece of
cloth and fastened to a stick so that it can be hooked over
the nails projecting at the front of the dryer. Under this
pressure the steam generated by the dryer is qulckly
absorbed and dissipated by the paper padding, resulting in
crackless prints of ﬁne quality.

Under the dryer is placed a sheet of asbestos to protect
the workbench This is necessary because the bottom of
the machine is open. A switch on the left side of the
cabinet controls the four heating units of the ferrotyper.

The construction of the ferrotyper is extremely simple.
The cabinet is of plywood construction with a sheet of
ashestos tacked all around the inside to protect it from the
heat. The bottom is left open for adequate ventilation and
for better distribution of the heat over the whole surface
of the sheet iron cover,

The ferrotyper frame measures 11 inches in width and
16 inches in length. The side pieces have a slight convex
curve at the top, being segments of a circle of about 4 feet
m radlus The end pieces are rectangular, as are the
inner pieces which support the porcelain sockets. These
cross pieces should be placed so that with the size of the
matena]s used they approxn-nate the arrangement shown
in the frame construction diagram.

After the frame has been constructed, line it with
asbestos, then locate the sockets so that the heating elements
are ahout Y:-inch below the Im: of the sheet iron top, which
will cover the frame; then wire the sockets and switch a
series connection for each two units, similar to that used
in the film dryer. Here, again, do not hook them individu-
ally across the line or the excessive heat will result in
scorched prints.

Now screw four legs to the ferrotyper so that it is about
8 inches from the workbench The top comes next and is
unusual inasmuch as it is not actual]y fastened to the
ferrotyper with screws or nails but is free to slip, under
four brass chps as it expands with the heat. If it were
anchored firmly in place it would buckle with this expansion.
The clips at each corner allow the sheet iron to expand in
all directions without strain, and contract again when c¢ool.
After the wiring is finished complete the top by placing
the sheet iron on the frame, springing it down at each end
and clipping it under the corner straps.

The piece of heavy cloth is now fastened under a batten
at the back end of the ferrotyper. The other end of the
cloth is fastened to a stick about 13 inches long, into which
two small holes have been drilled to correspond to the two
nails which are driven into the front of the machine. To
get tension on this cloth roll the stick, thus shortening the
length of cloth until it can just be caught on the nails
with the ferrotype tin and paper towel pad in place. The
slight curve of the top causes the ends of the ferrotype
plates to spring, so as to keep the pressure adequate and
constant. If some pressure is not exerted the prints will
not_ferrotype evenly,

The ferrotyper requires about five minutes to get warm
sufficiently so as to do good work, and operates at its best
after one or two prints have been finished. Using two
10x12 ferrotype plates, and preparing a print on one while
the other is being baked, the machine will deliver a print
about every four minutes or less, which is just right to
give a print a final rinse and squeegee it carefully to
the plate,

Using the same construction idea, ferrotypers of larger
sizes can be constructed to accommodate larger plates and
thus handle more prints at one operation. For the average
amateur, however, the ferrotyper described will be adequate.

U. S. Wages War On Insects

The island of Guam is to be the first line of de~
fense in the fight to prevent the invasion of Amer-
ica by insect and plant pests from the South Seas
and the Orient. R. G. Oakley of the U. S. Bureau
of Plant Quarantine will supervise the inspection
of plants carried either by vessels or airplanes.
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peck, then run after it and peck it again. So I
suspended the ball from a board like a punching-
bag, and now the mocking bird literally “punches
the ball” like a veteran prize-fighter. Don’t try
to force a bird to do tricks; but convert the bird’s
natural inclination into doing tricks.

Birds seem to be the natural prey of cats, but
a well-fed house cat can quickly be taught to
leave birds alone. Place the bird-cage on the
floor and let the cat prowl around it. The cat
is prompted more by curiosity than by the desire
for something to eat. Stand by with a husky
switch. If the cat makes an overt act toward the
bird, give him a stinging cut with the switch.
He may need the switch a second time, but I never
saw the cat that came back the third time.
Thereafter birds are off the cat’s calling list.

Sometimes friendship develops between a cat
and a bird. My cat and mocking bird play to-
gether by the hour. The bird even pulls the cat’s
whiskers. It is truly funny to see the cat spar
with his paws to defend his whiskers.

The smartest bird I ever raised is a female
English sparrow. This bird will carry a note to
any member of the family she is told to and to
no one else. If she can’t find that party, she “re-
turns to sender.” She just picked up this trick
herself and I am at a loss to understand it. Ordi-
narily she is a very affectionate little bird, but
the affection turns to terrible rage when I tell
her “you’re only a piece of cat-meat!” Then
she sets up a wild chattering and flies right at
me, and it takes me half an hour to soothe her.

A photograph with this article shows some-
thing very unusual—a pet owl. Ordinarily owls
are very man-shy and untameable. I rescued
this little screech owl as a little lump of fuzzy
feathers. I raised him on the egg-yolk and raw
meat diet, and built him a nice dark cote up under
the roof of the garage. Finally when he was
strong enough to fend for himself, I opened a little
outer door of the cote so he could fly out into
the night. He did, and I said a rather sorrowful
“good-bye” to “Hooter,” as I called him. But in
the morning he was back in his cote again. Now
he flies about every night, and frequently comes
into the house looking for a piece of raw meat
that I always have waiting for him. To see him
tear a piece of meat with his talons makes me
glad that “Hooter” and I are on a friendly basis.
The cat got too curious one night and learned the
feel of those needle-like talons, and henceforth
has a wholesome respect for Mr. Owl.

Gaining the confidence of wild birds is very in=-
teresting—and puzzling, too. Birds have a higher
degree of intelligence than most people think.
And they possess some sixth sense—something
you can't grasp or quite understand. How does
a homing pigeon find its way to its own loft?
No one knows. If you get intimately acquainted
with even a common sparrow other unanswerable
questions will crop up, too.
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Swamp Lands Bring Fortune

WherePlayingWith FirePays

[Continued from page 69]

men, dust clouds of armies, clash of arms and
roars of triumph. Salt deposits of early times
were the scenes of bloody battles between nations,
for their possession. Even the word “salary,”
in common use today, is derived from the Latin
“salarium,” meaning the stipend paid to Roman
soldiers in bags of salt.

Having a strange and romantic history, the
Alvarado Salt Farms were first established by
the Spanish padres who explored and Christian-
ized California. Owing to the difficulty of trans-
porting salt from Spain and Mexico, they con-
ceived the idea of constructing a crude refining
plant on the shore of San Francisco Bay. Need-
ing but a small acreage in comparison to that used
today, they built dikes, allowed the sea water
to flow in through a narrow opening, then
dammed the entryway. When the water evapo-
rated after several months, the padres and their
Indian converts had salt enough for their needs.

With the waning of the mission power in
California, this first salt farm was abandoned.
By a singular coincidence, when American and
European pioneers came into the Pacific Coast
states the same land was sold—sight unseen—
as farming land to a number of Danish settlers.
When the would-be farmers took possession they
knew they had been victimized; they were with-
out redress, owing to the chaotic condition of
courts and law enforcement agencies of those
days.

Instead of tamely pocketing their loss and
abandoning the land, the Danes decided to raise
salt! A settler named Peter Christiansen is
credited with being the originator of the idea,
and it has proved highly successful.

Through the years the salt farm acreage was
steadily increased, the crude methods of the
padres were improved upon, and the many small
producing . units gradually merged under the
name of the Leslie-California Salt Company.

As carried on now, salt farming comprises the
complete cycle of an odd and little known in-
dustry. The salt is “planted” by pumping sea
water into ponds varying in size from 200 to
400 acres. Allowed to rest over a twelve-month
period, the action of sun and wind concentrates
the water is to density of twenty-five per cent
salt, at which point the water has reached a state
of saturation.

The crop is then “cultivated” by transferring
the brine, as it has now become, into smaller
crystallization ponds from four to twenty acres
each in size. Here the salt crystallizes on the
flat bottom, leaving impurities such as mag-
nesium chloride, bromine and potassium salts,
in the brine. Having a higher degree of solubility
than salt, this foreign matter remains in the solu-
tion. There is absolutely no waste to salt farm-
ing, the by-products being salvaged by again
pumping the brine into special ponds. It is then

[Continued on page 141]
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endure the savage, searing assaults of the power-
ful, snapping, crackling current, the test can be
rated a success.

But not all the work done is spectacular. Much
of it entails the slow, tedious, plodding search for
facts that marks the progress of science every-
where. It’s a monotonous job to determine how
many times a push button in an electric wall
switch can be snapped on or off before it breaks
down. This investigation is turned over to a
mechanical robot, capable of reproducing six
different motions of the human hand required to
operate the most common types of switches.
There’s no fun in a test of an electric sign-flasher,
to determine if the spacing between the current-
carrying and the non-current-carrying parts is
sufficient to permit proper functioning without
“freezing.” Even less entertaining, perhaps, is
the “once-over,” many times repeated on a radio,
to learn if excessive temperatures are generated
in the set or cabinet, or if high-potential parts
are accessible to contact.

Obviously, though, the results of these and mul-
titudes of other tests have far-reaching im-
portance. Medical authorities have determined
that a very small current, expressed in the thou-
sandth part of an empere, is sufficient to cause
death, especially to persons with weak hearts.
The investigations give assurance to the beauty
parlor operator that her permanent wave appa-
ratus will not overheat and start a fire in a pa-
tron’s hair or give a shock that might prove fatal.
They make it certain that when mother stands
bent over her electric washing machine, her hands
in the water and her feet in a pool on the floor,
there will be no current-leakage, through im-
proper material or construction, to kill her.

Through this work, sister is made confident that
if she forgets to turn off the “juice” on the waffle
iron, the house will not be set on fire because the
heat baffles were not properly placed. And they
remove the fear that the electric refrigerator in
the kitchen might let out clouds of deadly gas in
your home while you sleep. It is with such prob-
lems as these, intimately touching the lives of
multitudes of persons, that the experts here
wrestle daily.

In these activities, every inventor-reader of
Modern Mechanix is directly concerned. If, in
the creation of your contrivance, you neglect the
factor of safety and unwittingly introduce hazards
to life and property, the omission is bound, sooner
or later, to be exposed in the Underwriters’
Laboratories. And when the specialists in safety
are through with it there, your brain child may
look like something else.

More than 50% of the patented devices, systems
and materials examined in the Underwriters’
Laboratories are found wanting to some degree
in what are considered the proper requirements
for safety. This does not mean, however, that

[Continued on page 142]
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Early American Arm Chair

[Continued from page 96]
lower chair assembly and draw all joints
tight.

When set, trim leg ends so that the chair rests
firmly on four feet, seat height shown in Figs. 2
and 3. Then place the back spindles and upright
side rails. Here, as with the legs, check the slant
carefully before boring holes. Next, place arms
in position, and determine required slant to splats
and arm supports. The arms are held to back
rails with hidden flat head screws, as shown in
Fig. 14. Make a temporary setup of upper chair
and check all joints. Then glue, and clamp into
position. Drive glued wedges in kerfs of splats
and arm supports, Fig. 13. Wipe off all excess
glue with a damp cloth. When thoroughly set,
dress down splat ends flush with arm surface, and
sand over all with number 00 sandpaper.

To obtain a golden mellow tone, apply light oak
stain and rub off quickly with a dry cloth. Follow
this with a coat of white shellac, which is rubbed
with fine steel wool when dry. Next apply a coat
of good furniture varnish, which should also be
rubbed with steel wool when dry. After each
rubbing be sure to clean the surface with a cloth
before applying the next coat. Apply the second
and final coat of varnish and let stand until
thoroughly dry. Then rub to a satiny finish with
pumice stone and oil, using a soft felt pad for this
purpose.

As a suggestion, attractive tie-on cover pads
can be made of home spun material, which can
be purchased in a variety of harmonizing shades.

Plates Made With Stencils

[Continued from page 91]
hard rubber tray containing a small quantity
of nitric acid diluted with forty times the amount
of water.

Rock the tray continually until it has etched
sufficiently for a second powdering. After dry-
ing it, hold the plate in an almost vertical position
and dust more of the resin over it from top to
bottom, then heat it again so that the resin will
adhere. This will protect one of the four sides
of the etching, but it will be necessary to protect
the remaining three sides in the same way, giving
the plate a quarter-turn each time.

Replace the plate in the solution after adding
more acid, allowing it to etch until there is
sufficient relief for printing. Clean the plate with
benzine and mount it on a block to make it type-
high, after which it is ready for the printing
press.

When using the plates to imitate typewritten
letters on the printing press, an almost perfect
result can be had by interposing a sheet of thin
China silk between the gripper bars so that it
comes between the plate and the paper at each
impression.
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“I THRILL THE THRIFTY!"

A dime buys the most welcome
gift your face ever felt—a package
of smooth-shaving Treet Blades!
4. keener edges —4 expert shavers
that slick away the meanest, tough-
est whiskers with a light, quick
stroke! The biggest shaving value!
Treet Safety Razor Corp., Newark, N. J.

BUILD YOUR OWN AUTO TRAILER—IT'S EASY!

«
x
: for building six cabin trailers, trailer fittings, radio and lighting plant. Anyone without the use of special tools can

easily build his own trailer at a fraction of the usual cost. “How To Build Trailers” also contains scores of trailer
: kinks, short-cuts and suggestions. Send 50c¢ today for your copy of this valuable book.

MODERN MECHANIX PUBLISHING CO., FAWCETT BLDG., GREENWICH, CONN.

»
¥
*How To Build Trailers”, a2 new 130-page manual printed entirely in rotogravure, contains complete plans *
¥
»*
»*

IWISHI HAD SOME

£ HERE'S MY /

CHANCE!
P SPENDING — 1L MAILTHE
A COUPON/

Aluminum Bike
And 300 Other Big Prizes for Boys

BOYS, 12 to 16: What a lhnll to Aash down the street on this
ike! rust-proof; 20% lighter
than rnosl bikes, permitting a quu:k ‘get-awa; ng wheel-
base. eS‘reedy safe. Balloon cushioned tires. C)t;mes to you Iully
ﬁ“lpp Earn _this bike and any of 300 other prizes.
ake MONEY, too. It's auy' 1" sl fun' Just deliver our maga-
Zines lo d Need not
interfere wuh schod or mu-n: Iessnns Man boys earn_a prize
the first To start at once mall this d to Jim Thayer,
Depl. 747 ‘Ivhe Crowell P L

Name. Age.

Address

City State <MAIL COUPON NOwW
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This Sealed

Book

THOUSANDS EVERYWHERE
ACCLAIM THIS

New Psycholo
(§ny Life 18y

Have you unrealized hopes? Does the
temerrew of your ambitions and desires
never seem to come ? Are the better thiugs
of life always just beyond your reach?

Times have changed—but have jyou?
Change your old form of thinking. Adopt
& new psychelegy of life and MASTER
YOUR PROBLEMS. It takez no greater
menial effort to achieve resulta when you
know how.

Lel the Rosicrucians show you, as they
have thousands of others, how by the use
of simple laws you can apply the same
powers of yeur mind te bring about
startling changes in your life. If you are
sincere in your desire, address a letter
for the free Sealed Book. It will point out
how you may obtain this most helpful
information. Address: Scribe A.B.

The Rosicructans

-AMORC-
SANJOSE, CALIFORNIA.

{Perpetuating the Ancient Rosiciucian Secret Tenchings ]

425 POWER—$20.00

Under thiv Wollanssk Mlerosnpe the most
commonplace obiect {a drep of pond water, a
Jeaf, a grain of sugarl is revealed as & \rorld
of strenze tiny beings stiugeling for exist-
vnee.  Thelr every mavement. ix brenght to
your eves—clearly, sharely. magnified 423
dlameters, Simple te uie, this sturdy in-
strument <nalles You to switness the most
amazing miracles of Nature, Costs only $2n.
Also, 150-paveer mndel abl $14.30. Bnth dig
colues 8! Low Prices, At storee or dlrect,
postpaid (or C. O. D.). Money-kack
guarantee. Write for FREE BOOKI!

WOLLENSAK OPTICAL €O,
219 Hudsen Avenus, Rechester, N. Y.
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Woodcraft Kitchen Creations

[Continued from page 73]
piece is cut from stock 15 inches long, 1% inches
thick and 1%4 inches wide, The slots are also made
with the dado cutter. A neat project requires
smooth, gracefuvllines and these will depend upon
your skill at the drum sander. Paraffin or becswax
is used for the finish. If two inches of waste are
left at the end of the handle, you can jig or band
saw the rough outlines readily. The waste holds
all pieces together until the curved sawing is

finished. After which it is sawed off.
Of unusual design and chic appearance is the
cake “trowel” or spatula about to be described.

| It is cut from a single piece of attractively grained

wood,

Start with a block of wood 21% inches wide, 134
inches thick and 8 inches long, with the length and
width increased if desired. The first cut is made
with the bench saw—a scgment ripped from cach
upper edge leaving the full width at the bottom
with the thickness a little more than 3% inch.
Clamp this yemaining piece in the vise and cut
out the next, either with a keyhole saw or a
hack saw, Nele that the cut curves to meet the top
surface of the trowe!l proper. The final saw cut
is made with the same saw and alse curves out-
ward at the hottom. Enough wood, though, must
remain in what will later be the portion between
blade and handle so as to give sufficient strength.

From hcrc on, the finishing is done with the
drum and disc sander. Much will depend upon
your seeing that one curve blends into another to
form a harmonious whole, The edges of the blade
are sanded oft rather sharply to make a dull knife
edge so that the blade will slip easily under the
cake. The handle can be made with octagonal
sides, or rounded completely as was done on the
original spatula. A hot seeswax finish should he
applied liberally and the surplus rubbed off with
a cloth. Utensils such as these will resain a nice
finish with an occasional rubbing, almast indefi-
nitely, if not subjected to hot water. They can,
though, be rinsed in cold water without any
damage whatsocver.

Fish Yield “Liquid Gold”

[Continued from page 53]

of the commercial fishermen. In spite of the re-
moval of such a large number, the supply will
always be sufficient [or the needs of mankind,
because the Luke of the Woods is one of the
largest inland lakes on the North American con-
tinent; besides, these fish live ip plentiful num-
ber in other lakes in Nerthetn Minnesota.

The livers are large, and represent approxi-
mately ten per cent of the total weight of the
fish. They must pass rigid tests for freshness and
possible defects. The oil is then extracted and put
up in package form for the market.

[Continued on page 136]
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DB1G FREE book in colors teilc new spsy way. You don't meed esperlence. W@ ehaw
you how to dezprate heauliful Arxt Motelties right in your awn home by simple “'3-step”
method. Mo tedlous study. Eserything furnished Jncluding supply of Noveltles for
wn o decorate and Homeeralers Ouldt. Tilg pefl per pies fur decmating.  Bany
gib at bomie, &nd meke up tr $25 (o $50 4 week—full time or spare time.

gm Ju:t wail conpor and get Arct Legsom
avsolittely Free,  Start rizht in decoral=

m ® ing Gifts, Brldge Prizes, Toys, cte.
More lke fun than work and yew carn as you Jearn, lundreds [ prRESIDE INDUSTRIRS
making Mg mowesy ihis fascinaling wiy. De];g 142.F, Adrian, Mich.
Tou tisk nothing im sending for eage sund Uig Frep Book and FREE LES-

No cANVASSING I'ree Lesson. S0 sure are \Ee of e
2 E : vous eatirEsetlon we pive an ahsolute Warranty backsd iy 1,000
GIVEN You Band Costs nothing to find oul. Upenings Inr new warkers now in
every Tovality, Mall counon immediziely for Free Baok and Free

TO DECORATE pcsson Get siarted makine roney at once.

NAME mmmsccrecsncecocm e a—————

Address

d in dlzzlan" ACTION-PICTURESR {n SCIEX
TfPIC \\D\DEB'i OF THE WOILD. Pictorinl Trays
elopues from 50 fo 250 squere inches large! Himplifies
reryuning abogt Radie, Television, Movies, Phetozraphy,
Alse many Hupge Picture Tablopux shuwing inside

or el Power Plants, Chemical Factorlss, ete. Over
Whet a thrill when vou play your _ 1,000 scenin drmlz::l Lcﬂnmno:l‘e photas, dynande maps,
e 3 " s ingr: E mmenzy panorarile  illustiations,
ﬁ“l: s ,",f.h”"" “"‘I’ f'l"e" | ; , HUNDREDS OF LARGE PAGES of exolting levt and
-A Bax’. lhen Populenity .. . ad« [ storfes.  (Page-slze £lnoqt one fuot high and onened, over
miring friends, good times, s giori. ; 1 1reet écrcﬂs,.)l -\Ill_luclinccs 1Q:luded Astronisuy,
3 . Tention, rosraphy, hemnlstiv, Nalure, Envincering, oe,
8 ous future TryanewctlltOI!c]PA # Two HUGE VOLUMES (hound tometfier).  Contehts in-
ax. Trampet, Trombone, Clarinet at 5 clude 14 Separate Buoaks, each hook packed with pirturee
your local mupic elore, or write fot = and rasenating eharters. Thousands of ceples bougit Ly
beautif ully illustrated book. Finest Q-1 mosoums ilinales, cdiols e "
instrumente at amazingly low Prices. Send name anc W will 4;1.11-, scu:N-
Easy tcrms, , Wrike today sure, 1246 : S OFT ey AL
 FREE paN-AMERICAN BAND INST. & CASK CO. Y Honey Tack
BOOK 1030 P-A Building ELKHART, INDIANA 5 orehn Chders.)

1119, 70 Fifth Ava.,

LEARN AT HOM 0 make trophies of erds

Anirnlls Fish, tan hides a
make nowelties for Mlea: AkE MONEY. No $xe
erience needed B"l sm\oh methed makes
axideliny as siwple as A.B.C'a.

COMPLETE €2 Easy Less ohs, with 88ploture s
TGreatBooks, cover2i@sublects.
Thls vunderml Home Study has taught theusands. Shorws

starts you mounting FIRST day!
ofca o . . ho waling o . o wms smoo s 51

erts utek fur this [roy B ook
why R, A.'s Pmcucal Hame
?ramsn{' =0 Dﬂers in _RAIL at
IMATNING |‘|‘:sldulllng ‘I'Pltpulshm T:ilkéng AT Now" ONLY
and Public r acked with ster-
Tline fats and" iaberestime 1 illustrations, includin Just yeur mame and a > dawes
ru|'g;(vnsat.mral Servine lE:u-mmp‘lt Offes that 'he'mE S_END No MONEY and pay postman 91 »lus P. 0.
¥ou earn money almost at once. Alo _progres: charges. (If foreign send Cash). cr send $) NOW and we bay_postage.
is astovnding the world, Heed the call of RADIO' Money Back Guarantee if not fatisfied. That pays ALL. Beautifal
RABIO TRAINING ASS'N. OF AMERICA dipioma FREE of any other costs. Send toduy.

Papt, MM-1CT, 4525 Ravenswsed Ave., Ciicage, Ill. SCGHMIDT E6CHOOL OF TAXKIDERMY, DEPT. 3013, MEMPHIS, TENN.

B

BE lmv prices make thiz m'oﬂtahle welding service o

30 UAY‘S THIAL to grersane. 0 ens_ doors le big pay Jobs that ear 6
plo?t H Yeldmls are iaaler g.n i|)1'm1-|t.c Ea;ml gnem;iri-

tead ta g vou quality weldinz business . . . estra profits

AT HUBART'S HISK w1l pay for welder wlhout eXpease 1o Fou,
AND EASY NO INVESTMENT TERMS — FROFITS PAY FOR IT
"PAYS FOR ITSELF"  Extrz eamnines and savinns possible with Hobart Welders mzke
it easy Lo awn without expense. Tou con eten Tent 2 new Hobart
and later purchase 1t withgut Jezz, Coupon brings details.

BOOKLETS 0N WELDING.
CHECKYQURS AND MAIL
THE COURON TODAY.

HOBART BROS., BOX §M-107, TROY, OHIO
Qentlemen: Send me Informsation on { } Bulld Your Ovwn Welds

er () Eleciric Drive Welder ( ) 30 Days Tidzl, Easy Yerms | fow to Ruiid-HoueOwa*
4} Hental Plan. Alse sand me free beok: I've chacked.

e Brofits b v Wolling

Hewm Arc Welimp (afolog | 7HC FASTEST SELLING ARE w:mm O THE MARKEF 70DAY
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THIS HAS ANY
RADIO CATALOG
IVE EVER SEEN
BEAT AMNE!

7'///5' B8/G .
RADIO CATALOG

FREE

ERE S the biggest book
of bargains in RADIO
history. Its 180 pages are
packed from cover to cover
with more “buys'' than
you've ever seen. Everything
you want in RADIO and at
prices you can afford to pay
Tubes, parts, sets, test equip-
tnent, ham rigs, public address systems, farm and auto radios.
MAIL COUPON TODAY and see for yourself.

USE YOUR EQUIPMENT WHILE YOU PAY FOR IT!

Wholesale Radio Service Co.’s Easy Time Payment Plan
makes it a pleasure. Tailored to fit your budget requirement.

Lot Dosiman SAYS:

UIIJMCS

Ny omw

N> 1 took the advice of a iriend and now do all my
LS shopping from & WHOLESALE RADIO SERVICE
CO. catclog. It's the easiest way . . . | don't waste

time . ... and | know | get the best prices. . . because WHOLE-

SALE Radio Service Co. means it when !hey say « oo "WE
WILL NOT BE UNDERSOLD."

FR”CIFP coupon and get your copy of the
BIG 1938 FREE RADIO CATALOG
WHOLESALE RADIO SERVILE [0 .x

NEW YORK, N.Y.,CHICAGO. ILLLLATLANTA, GA.
100 SIXTH AVENUE 901 W. JACKSON BLVD.® 370 W. PEACHTREE ST, N. W.

" BRONX,.N.Y, s NEWARK.N.J. @ JAMAICA. LI

fWHOLESALE RADIO SERVICE CO.,, Incg
1100 SIXTH AVENUE, NEW YORK, N. Y,

i
8 Rush FREE New Catalog No. 63-22K7 H
] 1
g Name | |
= Address =
§ City State. =
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| Carving Miniature Poles

[Continued from page 79]

Keep in mind the fact that the more grotesque
these creatures are the more authentic will they
appear when completed; do not attempt to
achicve correct anatomical proportions, and your
workmanship need not be superfine. Make the
job look as though it had been created by a
primitive mind, executed with crude tools.

A more elaborate miniature totem, an adapta-
tion of a famous original erected in Pioneer
Square, Seattle, can be carved after completing
the simpler version. The miniature should be
about 14 inches high, and mounted upon a sub-
stantial section of a pine or spruce branch.

Paint the totems in bright colors, red yellow,
blue, green and black, using oil paints. Use
white for eyes and teeth. Make no attempt to
paint the figures in their natural colors.

The carved figures on the Seattle totem have
no religious significance, being rather a family
history. On the top there is a carved raven
representing one of the two head clans of the
Thlinket tribe. Below the raven is a medicine
man holding a frog by the hind legs, head down,
probably to spill the evil spirit which this creature
is supposed to possess.

Next is Annihoots, the Brown Bear, represent-
ing a sub-clan of the Wolf clan; below him an
eagle, sitting on the curled-over tail of the fin-
back whale, which has a seal in its jaws, and the
bottom figure is an eagle rampant, indicated by
its fierce expression and claws in fighting posi-
tion. The accompanying drawing is not as com-
plete as the original Tongas totem, having been
modified so as to make it easier to duplicate.

The craftsman need not limit his activities to
the carving of primitive totems; modern totem
poles depicting the favorite sports or hobbies of
its designer are equally interesting and no more
difficult to make than the ancient Indian varities.

An excellent example of a modem totem pole
is shown in the illustrations on page 79. Boating,
motoring, swimming, riding, football and hunting
are all uniquely depicted in the various carvings
on the pole. In designing a modern totem the
subjects can be left entirely to the discretion of
the craftsman.

Museum Gets Indian Graves

Under wings of a museum to be built 16 miles
from Tuscaloosa will be exhibited 63 burials
of Alabama’s prehistoric mound kuilding Indians.
The Indian graves will be shown just as archae-
ologists unearthed them during the past year.
The museum is to be called the Mound Park
Museum, and is planned by the Alabama Natu-
ral History Museum with cooperation of the Na-
tional Park Service and the CCC. The central
i part will house relics of the mound builders
| found at the site in the past ten years.
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AMAZING NEW KIND OF Je¥i/

4MAZING new discovery gives you instant heat from liquid
fuel _glowing, sunlike, healthy radiant heat. A few pints of “nm\\‘
cheap llqmd transform ordinaryair intomanyhours ofsnugheat Tyl |} \\\“
foronly1’%2canhour. Thisinvention builtintoa new-typemodern '

portableradiantheater willheatabig roomeveninzeroweather. FOR ON LY

NO SOOT . . . NO ASHES . . . PORTABLE!

Itis Absolutely Safe, needs N oInstallation, has Finger-tip Control. / el.
Hotter than City Gas or Electricity at tenth the cost. It means NO 2

MORE wood or coal, NO MORE ashes ordust. Useit ANYWHERE. e
1deal for home, cottage, camp, farm, roadstand. ou'

30-DAY TRIAL ... IN YOUR HOME! ——AGENTS!—

PROVE TO YOURSELF why thousands are delighted with this | This marvelous heater sell-
amazing new heater. GET IT ON 30-DAY TRIAL, useit fora month ing Quickly Everywhere
Youcanmake big FULL-or
SPARE-TIME PROFITS.
WRITE AT ONCE

Sale Catalog— FREE

Nearly 200 Styles and Sizes of Stoves,
Ranges, Furnaces at Factory Irices. Easy
Terms—as little as 12¢ a day. Up to 18

mos. to pay, if you wish. 30
Days Trial, 24 Hour Shipments.
Write today for this FREE CATA-

Kant-Slam Door Check is
an_ amazing mnew _inven! t\ n
that cl-ses all doors silently and
autontatically. Closing qxend easily a:l-
justed by turning scirew at top

cheel. Holds doors open \\hﬁn
\anted open.  Operates on mew oil
principle. Low priced. Fverlasung.

Easlly installed in v.en minutes.
\evt.l necds attention.

Re2l Demonstrator Furm:htd Every
nt

LCG. @ver 1,200,000 Satisfied
Users. 37 Years in Business.

Kalamazoo Stove&Furnace Co., Mirs

403 Rochester Ave.

Kalamazoo, Mlﬂhllul

“A Kalanazoo
wame Direct toYou'

u get  orders quickly demcnshatlnc
actual s'\mple on easy to camy miniature

deer. Every office, factory, stom institution and public uulldmz neeqas
2 l\unt Slam rm eYery U Rush name and addxess for uumls of
zing m “making gpportunity. . KANT-SLAM DOOR CHECK €O.
FREE nemenstratm 10 Worker: Dept. X- 54 Bloomheld. Ind.

ALL-PURPOSE MAKE MONEYATIIUME H\_,

drills, engraves, sharpens, routs, carves, Mo LDS 6
rolishes, etc.  Universal motar—ahout

20,000 R.P.M.—plugs in any light socket Amazing rubber mold-making outfit makes perfect
A. C. or D C. Handles as lightly as a flexible molds of plaques, ash trays book-ends. etc.

Does many jobs speedily, easilv—grinds,

il W h 1y 6 Molds cost from 6c to 25¢ each. Each mold makes
penci eighs only 6 oz, yet is amazingly hundreds of novelties and gifts to sell up to $1.00
powerful.  Qilless — self- aligning —— ball apicce! NoexXpericnee necessary.  Everything fur-
thrust hearings. niil’\etd. ?l:rt profitahle business in your hgme . b

se. 0 stores, friends, resorts, road stands or by
:‘;f,ﬁ'ey'"bﬁck"_"m‘."d mEatisiactions %".t'f'}fiﬁ" " | mall_NOWI Make GIG MONEY full or spare time.
35 xtra. Send for FREE BOOKLET. Write for complete FREE details and easy instruc.

tions. S0.LO GO-MA MOLD CO., Dept. X-834,

‘ DREMEL MFG. CO., Dept. 1022-CT, Racme. Wis. [ cincinnati, onio.

THECLASSIEST  IVER JOHNSON STREAMLINE

AMERICA ¥When you say Iver Johnson, you’re talking QUALITY. A bicycle
with a new thrill with every mile. Plan now to own the
strongest, handsomest and most up-to-date bike in
America. Swell color combinations. Send for folder
64B describing many models from $27.50 up.
IVER JOHNSON’S ARMS & CYCLE WORKS
Established 66 vears

23 River Street, Fitchburg, Mass.
New York Branch, 85 Chambers St.

AUTOPOYER tells vou how in plain, easy, simple and illustrated instructions
that anyone ein follow. Change auto generators into useful, practical A C and
{ D C generators and motors with vollage frem 2 1o 1,000 ¥olts, for power, light,
' welding, radio, scund, cte. No previeus etpenence nor ;peclal tools neede:
Generators can be driven by wind, water, fan belt, ete. Already used and
endorsed by theusands. Send for Souw copy "AUTOPOWER " Only $1.00
postpaid,

S. W. DUNCAN, PUBLISHER, 412 S. Hovne Ave. Chicago |
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X (Age 18-50) X

Gov't
JOBS

START AT

B $1260 to $2100 a Year!

Work for Uncle Sam—the biggest, fairest em-
ployer of men and womnien in the world! No
special education or experience needed ‘for most
jobs.

Steady Work, Short Hours, Pensions
L Vacations, AUTOMATIC Raises!

Besureof your job! You get raises automatically
—a vacation with pay every year—Iliberal sick
leave with pay—a substantial pension! Exam-
inations for many Government Jobs being held
this year.

EMF~ Which of These Jobs Do YOU Want?

SOCIAL SECURITY Souor Cager ot (e Clerk
EMPLOYEES TO BE oty o o
HIRED THROUGH Offce Clck Fie Clerk
EXAMINATION Rai‘l:\:ay f:hil InL:nme"_l'ax
. Mail Carrier Audilor

Mail Coupon Below NOW
for FREE LIST—Full Facts

Without cost or obligation send coupon below TODAY
for FREE LIST of jobs and illustrated book, ‘“How to
Secure 2 Government Position.”

Former Civil Service Examiner helps you qualify for
examinations. We will advise you where your examination
will be held, and how to pass it with a high rating for
early apnomtmem

Prompt action may mean quicker appointment. Address:
Arthur R. Patterson (former Gov't. Examiner) Principal,
PATy‘TERSON SCHOOL, 4310 Mercantile Bldg., Rochester,
N. Y.

— — — — — — —— —— —— — p— — P P S— o —

Arthur R. Patterson,

Former Gov't Examiner, Princip.

PATTERSON SCHDOL 4310 Mercantlle Building
Rochester, N. Y

Please rush to me absolutely free, list of Government Jobs, Salaries
pold, etc. Send me illustrated book telling how 1 may qualify for one
or more of these Government Positions.

O IF UNDER 18, check here for speclal booklet ““A'’.
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Scan The Sky With Telescope

[Continued from page 77]
the reflection of the mirror is seen in the center
of the prism.

This mounting is so designed that the eyepiece,
when observing stars near the zenith, will be at
the right height for a standing observer. For
stars lower in the heavens, the observer should
be seated.

The wooden parts of the mounting should be
kept well painted and the polar axis lubricated
with hard grease.

To aid in finding stars, a small screw eye should
be placed at the lower end of the mounting and
a small nail with a head driven into the mounting
at the upper end. These act in the same way as
the sights of a rifle. To adjust them, line the
telescope up with some close object, such as a
building, and bend the nail until the sights are
correct.

For locating interesting celestial objects during
the seasons of the year, the worker should pur-
chase a simple text on astronomy having seasonal
maps of the constellations and planets. There
are many non-technical books which your local
book seller will be glad to show you. There are
also several monthly periodicals giving this
data.

Newspaper reports of comets and other interest-
ing celestial phenomena generally give the con-
stellation in which the object is located.

Your telescope should be placed where it is
shielded from excessive wind and incidental light
arising from city street lights, electric signs, or
other similar sources. If you have difficulty
eliminating such incidental light, take two one-
foot sections of stove pipe and fix them around
the mirror and prism as indicated by the dotted
lines in the diagram. They will act as excellent
light shields.

A small portable house or shed will be found
extremely useful to shield the observer in bad
weather. This will greatly increase the useful-
ness of your telescope, as clear, cold nights are
often best for observing.

There is a large number of local telescope and
astronomical clubs throughout the United States.
The worker will find that affiliation with one of
these organizations will greatly aid him in solving
the problems which arise in the process of tele-
scope construction and use.

This series of articles does not pretend to tell
the worker how to construct a machine-made
and ultra precise telescope. Study of the many
books on the subject, much practice and a well-
fitted workshop, are necessary to construct such
an instrument. However, if the worker care-
fully follows the directions given in these articles,
he will be able to construct a telescope which will
forever make the night sky a more interesting
and lovely sight.
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Taking Indoor Portraits
[Continued from page 113]

“dramatic” and other types of “special” Hghtings, yaur
procedure will he to emphasize tae strenger or the weaker
light. depcnding on the rcsult veu arc teying for

All you need in the way of ligkting equmment is lwe nr
three reflec-ers, a supply of phosoflaod b ilbs, a tripod and
a patient subject. Reflectors may be used in three wars.
You may buy collapsible carCboard reflectors which may he
fitetl into the home foor lamps er table Tamps, You mzy
purchase mets) clamp-on reflectors which are clamped to the
back of a chair o cther picce of furniture or even on the
teipnd itself. or ‘o the whale hoz” and get a nair of
stauds with reflectors attached. The latter is hy far youv
best bet since the stauds are udjustalle to various heights
and atord greatar couvenience in arranging lightinzs, A
lighting outht of this tyne is surprisingly inexpensive and
may be had for as liztle as $5. ¢)r you may purchase onc
stand with deuhle rcflectors and use a clamp-on reficctor as
an_auxiliary light,

Your tribed, if you haven't one already, should be the
Lest yvou can afferd, since an.unsteady trivod can upset the
whole apilecart of careful lighting and careful pesing and
facusing bty a slizhi shake during the pcriod ef exposure,
Unless you are tai.m&' a snapsh¢t ftem the hand, which is
zdvisable in the kind eof portrait nhotogranhy here
ou1 sheuld use a cab.e relcase in meking exposures.

Av.y miniature camera may be used in making portraily
by zrtificial light. De nat ferl disceuraged if your outht s
net one of fthe very expensive types. Some very rank pic-
tures have Leen made with cameras costing several hundred
dollars; likewise, same of the finest portraits ever seca have
Leen made with cameras in the lower brackets,

A word about the baekgreund. 1f you were photographing
a child and sat him or her down in a large arm chair and
included in your picture just the child and the chair, tle
back of th= latter would serve as your background and Dbe
excellently suitcd to the parpesc. Likewise. when makiug
a photom-avh, whether of child or adult, an appropriate
backerouud, such as a window. a fueplaee, etc., is often very
cFective. In the maim, howeter, it is generally advisable
to maneuver things so that yecr subiect is wr.owvved away from
all background distractions and provided wit a backyrourd
of hlank space, in short. a plain wall,  Yeu may have to de
2 little temperary furniture meving in orderr to mrovide the
plain wall backgreund, but suce tae placing of yeur lighting
units already will somewhat disturh the reace of thc heuse,
no serious ebjection can me made to this furniture moving.

The subject should be placed zbeut two feet away from
the hackgreund and lens enened wide. VVith the camcra
set un abeut six feet from the subject, this will throw the
backgreund semewhat out of focus, which is just what yum
waut, since you wish to focus attcution on the suliject alore.

The pesing of the subject depends en the characteristics
of the perse: bemg photographed. There zre thiee conven-
tiozal ways of posing thc face,  Facing thc camcra head.on;
the three-cjdarter view, in which the subject faces in a
diagonal direction; and the nrefile. A child vull “take’’ well
head-on, as well as most adults. The three-quarter view is
in ma: any respects a more pleasing adult pose, while the
molle 15 very suitable for peisans with attractive prefic
contour, It will net do for everybody, however, I:1 general,
iu the case of either the three-numter view or the prufile,
be careful to have the *“hest sile’” facing the. camera. since
in mony instances one side of a person's face is more at-
tractive or more characteristic than 1he otheer. It is a knowan
fact that the two sides of a pcrson’s face are not identical
in arpearance, but the difference is more marked iu some
instances than in ethers. Sometires, in fact, the difference
iy not suMcicntly apnpaient to werry about.

‘We spoke of quhtmg equipment at the start of this article.
We must add that in additivon <o the reflector: back of a hulb,
which is used to thraw th= light. forwward, there is another
type of * reﬂectnr. which is termed 2 reflectinig scieen to
disituguish it frum the other. This is any light surface,
such as a newspaver, a bedsheet, 2 light- toqed cardhcard. or
what have you. which is sa held or placed in relation to tlhe
sul:ject that light cast upon the screen is reflected in
desired direction, ‘The scrcen is generally used to liszhien
the shadows in cases where the use of direct light would not
be advantageous. In makicg the illustrations which accom-
pany thie article, the writer used tae side wall as a reflecting
screen and found it zdmirabb suited hig needs.

The impremptu “studio” set uo for taking these illustra-
ticns was _a cerner of a vowwn in which a bed ordinarily
stands. The hed was moved eut of the wzy. A dressing
tzble bench was placed two feet away from: the Luckgruunﬂ
and two feet from the side wall. On this bench the several

“medels” successively took their olacea, The lightink equip-
rmieut cunsisted of 2 double reJecter on a stand and a clamp-on
reflector. The latter was attachcd to the back of a chair
and the chair moved at varieus distances frem the subject

[Continued en page 138]
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$35 ONCE—NOW $8:°

Many medel builders are not aware of the fact that
the G. H. Q. gas engine once sold for $35 cach and the
demand was so great that there was a waiting list of
customers. Mass preductien metheds and enthusiastic
customer reception have enabled us to lower our Drice,
postpaid, to $8.50 for a finished parts set and $12.50 for
the completely assemlled motor.

4 Port 2 Stroke Cscle— ] ONE DAY
34" Stroke— : SERVICE
15" Bore—
300-12.000 R.PA[.—
Welght, 12 oz. (Motor)—
Turns 14” Prop.
8” Pltch—
Bearing Surface,
s

/ Flies model
planes up to
10 foot wing-
shread; also used
for boals. ete. 3
An engineering tri-
umph accomplished
afm years of research.
I, gas or batteries
includcd A finished flywheel
mounted on every assembled
moter.

WARRANTY—GIVEN ONLY BY G.H.Q.

““We warrant each new G.H.Q. gasoline engine manufactured
by us, (o be free trem defects in material and workmanship under
narmal use and service, our obligation under thls warranty being
limited to making good at our factory, any part or Darls thereof,
which shall, within ten (10) days after clelivery of such moter
1o the original purchaser. be returned to us \\lth {ransportation
charges prepaid, and which o examinatien shall disclose to
our satisfaction, to have heen thus defective: this warranty being
expressly in lieu of all other wamrantjes expressed o implicd
and of all other obligatiens or liabllities on our part, and we
neither assume nor authorize any olher person to assume for us
any other liability in connectien with the sale of our G.H.Q,
zasoline engine.”

NEw §7 A POWERFUL GAS
= & ENGINE OF 1000 USES

The_compact desizn and lizht welght of this engine and its
“Quality” construction which includes a counter balanced crank-
shaft, ball bearings, and a sensitive flyball geverner, mukes it
the logical choice for operating wicycles, washing machines, small
geperator sets, water systems, centrifugal pumps and countless
other installaticns where dencndable, economical power is re-
quired. SPEEDS—IS00 R.P.M, 2400 R.P.M. and 36500 R.P.3[.

his engine is suitable for puwering micget cars, scoeters,
Licycles and other home projects. The price of this complele
engine (needs only gas and oil Lo operate) is $40,00 F
;e]u York. Send cndy $2.50 and we will ship C.0.D. (or the
alance.

Crankshart. 5" Piam.—
Rotation, Either Direction

“Daylight” Tanks from Bottles

[Continued from page 106]

For the cover, cut a piece of plywood the same
size as the paper collar, fasten a part of a large
spool to one side of it and drill holes in opposite
corners to take pieces of rubber syringe tubing.
Cement two layers of innertube patching rubber
to the bottom of the cover; cut holes in the cor-
ners over the holes in the plywood and cement
the rubber tubes in place. Let one of the tubes
project about Y.-inch and double it back so it will
hold a piece of glass drinking tube, then cut the
other tube off flush with the rubber sheet.

All that is necessary now is to slip coil springs
over the rubber tubes to keep them from col-
lapsing, and wind them around the spool. Wrap
a second layer of paper around the bottle, letting
it project one-quarter inch above the first layer,
and dip it in wax. Give the outside of the bottle
several coats of black paint to exclude all light
and secure the cover to the tank with a stout
rubber band.

To load the tank, place two films face to face
and slip them into the tank. They should spring
away from each other at least a quarter inch in
the center. If the bottle is a little too large, or
you wish to develop four films at a time, fold a
piece of celluloid to from a series of channels for
holding the film. In loading the tank, slide two
films partly into the tank and place the celluloid
strips over the edges of the films, then slide the
whole into the tank. The otherfilms can be placed
in afterwards.

To bend the celluloid film holder, place it in
hot water for a minute and bend it while it is
still warm. Set the creases with a warm, but
not hot flatiron. If the iron sizzles, it is too hot.

The tank should be filled through the hose in
which the glass tube is inserted. This should
reach almost to the bottom of the tank to keep
the solutions from spattering on the films.

Fish Yield “Liquid Gold"

4 Cycle Foot-starter
V2 ta %4 H.P. Mufler
Ball Bearings Governor
Air Coofed Magnet
Compact Portable

NEW CASTING SETS

We now offer. for the first time. 2as engines, complete with
full size plan and rough castings. accurately made for easy
machining, including piston, cylinder, crankshaft, crankcase,
connecting rod. etc. Everything furnished except zas, oil and
ienition nart:. which ¢:n be obtained at. little extra cost.

‘'s3:” (35 HP) ... 3
2”! 2” (1 to 2 H.P.)
Shisped Express ColltcL
Order direct er from Your nearest dealer. Dealers write.

SEXTANT $4.50 POSTPAID

An accurate, reliable and selentific instrument—Not A Toy
—complete with instructions and tables for measuring distances,
latitudes, making charls and maps and many other uses,

G.H.Q. MODEL AIRPLANE CO.

854A East 149 St. New York, N. Y.

[Continued from page 130]

Baudette is reaping a harvest from this new
industry. It looks like a gold rush town, with
people talking excitedly about the new liquid
gold, the term by which the oil has come to be
known, that is pouring money into the pockets
of the fishermen.

The discovery of this new oil has proved bene-
ficial in several outstanding ways. It has es-
tablished a business for T. H. Rowell and his
father that is growing by leaps and bounds. The
modern plant on the shores of the Lake of the
Woods employs a large number of people and is
taxed to capacity.

Air pressure on the body of an average sized
person amounts to about 14 tons.
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Reveals Mysteries Of Life

[Continued from page 122]
before seeing numerous evidences of this omni-
present tragedy of life.

As you will soon discover, slides made from
cultures as directed thus far will dry out rather
rapidly, and it becomes necessary to add a drop
of water at frequent intervals to prevent such a
catastrophe. Take a drop fron the same culture
as the one under inspection and place it just at
the edge of the cover glass. If properly done, it
will run under the cover by capillary attraction
and will not wet the top of the cover. One method
of prolonging the study period is to coat the edge
of the cover all around with a thin ridge of vase-
line, placing this side down in making the slide
and thereby sealing in the fluid and preventing
evaporation,

The depression slide forms a veritable micro-
cosmic aquarium. This item has a spherical con-
cavity ground into the center of one surface,
and will hold several drops, which may be covered
and sealed with vaseline and thus provide more
material than a plain slide can do. Or you may
try a hanging drop suspension; place one very
small drop in the center of a cover glass, invert
this over the empty depression, breathe into the
cavity to moisten its content of air, then settle
the cover glass in place. The organisms con-
tained in the drop have a great degree of free-
dom by this method.

Dilute a few drops of tincture of iodine with
approximately 100 volumes of water and use this
dilute solution as a stain, adding one small drop
to a slide rich in protozoa by allowing the iodine
to run in under the cover. This chemical will
kill and stain all the forms of life present, bring-
ing out the nuclei of cells; these small, central,
governing bodies which are often invisible in life,
Diluted mercurochrome may also be similarly
employed. Neutral red is an example of a dye
known as an intra vitam stain, since it will coler
without' harming or killing.

Start rearing some microcosms of your own by
placing tap water in a battery jar or fruit jar and
allowing to stand for two days to exhaust the
excess dissolved oxygen. Then push in and
submerge a handful of dry hay in one jar, some
lettuce leaves in a second, and any other plant
material you may wish to try in a third. Allow to
stand uncovered for a few days, then place a
glass plate across the top of the jar to keep down
evaporation. ¥

The cycles of life that develop in such situations
are truly amazing. Bacteria appear and feed on
the hay. Then come small protozoa and then
larger ones; finally worms and rotifers;—each
cycle feeding on the preceding one until at last
all the energy is exhausted and the life dies out.

One gadget you can make for yourself if you
like mechanical operations is a device to compress
the material between slide and cover glass by

[Continued on page 139]

(] Step in to the nearest
dealer’s and ask to see a CLIPSHAVE—
the dry shaver that substitutes the com-
fort of CLIPSHAVING for the nuisance
of old-fashioned shaving., CLIPSHAV-
ING eliminates blades, brush and lather.
It does away with sore skin and cuts.
And it's more economical, too.
LOOK FOR THESE CLIPSHAVE ADVANTAGES:
1. Two-way visible shavinz edge—CLIPSHAVE
shaves along the outside edge, enabling you
to get smooth, fast, prefessional shaves. Try trim-
ming sideburns, musiache or beard—vyou'll mote
immediately how much superior CLIPSHAVE is.
2. Powerful. silent triple-impulse motor—swift
and vibrationless, CLIPSHAVE'S matchless
motor is 2 triumph of precision manufacturing. It
will Jast for years.
3. V-shaped notches In the clipping head, per-
mit every tyDe of hair to enter and be shaved
off skin-close at amazing speed,
4. Clog-proof construction—CLIPSHAVE needs
no oiling and it is self-cleaning. Hairs simply
cannot get into the mechanism,

g5, Electric cord is permanently attached, which
lessens the danger of dropping the shaver.

Don’t be a slave to your morning shave
any longer—stop in 2t a dealer’s today
for a demonsiration of CLIPSHAVING. If
there is no dealer near You, write to
Dept. M, CLIPSHAVE, Inc., Port Chester,
N. ¥. CLIPSHAVE is fully guaranieed.

10

AC-DC

Listed in the U. S. by Undenvriters Laharatories and
approved for sale in Canada by the Hydro Electric
Commission of Onterio

Price in Canada — $11.50
Victor A. Smith, Ltd.—Lumsden Bldg., Toronto

Pat. Nos. 2,077,367 & 2,078,896, Other Patents Pending
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FACT'Y

Amazing Low Fuel Cost!

@ NO BASEMENT NEEDED

@ ABUNDANT HEAT FROM LOW
PRICED FUEL

@ CLEAN, AUTOMATIC

@ UNIFORM TEMPERATURE

@ BEAUTIFUL DESIGN

@ WITH ORWITHOUTELECTRICITY

Think of owning this fine new Of1-
Burning  Heater for only $40—en=
Joying \[ORF Heat . . . CLEAN
Heat UNIFORM  Heat ,
cheaver than coul! ~ Write today
for free book showing LACO'S new
eomplete home heater with (1)
fainous LACO '*Oil-Saver’” Burner,
same_ principle as used by LACO
for 11 years. recently improved!
Inner Heating Unit with
surface, actually delivers 20% to
Heat! (3) self-contained fuel tank!
tiful lifetime steel cabinet—ALL at a
Low Pricel
Quiet! Safe!
Jates. humidifies air.
o electricity—two large models cleliv
enough far largest homes, stores, et
excluslve oil-burner manufacturers.

Sen 1-; &
F R E E B 00K! ngugosk‘mp] ey 'LIA[CO Oil-Burning

bu nd for free bnoks showin
:ral \\'h:k oll burners. A pos an& &

1
DEALERS: 1 need la;sclea])er n every town

YOUR HOME CAN NOW ENJOY
CLEAN NO-WORK OIL HEAT -
AT A SENSATIONAL JAVI/VG /

(2) new-type
20% extra hcating

Simple heat adjustment.

40% More
(4) beau-
n Amazing

Improved 2-STAGE

BURNER and Flues

Clreus

Choice of 4 slzes—two for small homes, yequire

er up to 120,000 b.t.u. of heat,
¢. Built by one of the largest

Heater book,

2, B ""T"m i
ure YPE an n-

SEND T

nsuabe

LACO 0IL BURNER BD., GRISWOLD, 10WA

Yours for

10tapay

10 DAY FREF TRIAL

Positively the gresl
offered. | Thigk of u-—x:nuun
ice. The outsta alue of all
ohuding. stondard - fsow k:yﬁoud
roversa. “2.color gibbem, eta: The
elashed prices and casiest terms. F

t bargains ever

erd, lul_i_-mud leﬁnuhvd office mod:lf st far below 3¢ mifg.'s original

times. Up-to-date improvementa

spacer—automatio ribbon

er(a::ct all purpose typewritera

ranteed.

I.IMI‘I‘ED OFFER -hm AT gﬂﬂ!!
8
PORTABLES | Special bl e e e, e o
Brand new 1037 Feas [ sepd nsnme and at _once—ge
therwalght etroamline | full fescrotiog, oiee 10 gy, Bree) This)
portable at speclal low e
price and caey torme— | BRE’ Comptets " -1heer Home:
10day trial. FreeCatalog. Study Course Touch Type-
wra'llu thm Included  with

INTERNATIONAL
231 W. Monroe St.,
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TYPEWRITER EXCHANGE
Dept. 1005,

Chicago, lil.

Animated Jumping Horse

[Continued from page 98]

front wheels are merely drilled at the center for
the axle of No. 10 wire, but the rear wheels are
drilled at the center and again at a point Ya-inch
off center this is for the crank effect of the rear
axle.

Nail the hurdle to the top of the base and nail
and glue the front and back pieces to this top.
Carefully measure the width of the base and as-
semble the side pieces, washers, wheels and
another washer in that order. Form a loop in the
ends of the front axle to retain the wheels. With
the rear axle, bend the crank first, then assemble
as with the front assembly. Bend the ends as
shown in Figure One to fit into the rear wheels,
then nail and glue the assembled sides to the top
of the base.

Using a flat head wood screw fasten the jockey
to the inside of one of the body pieces, but do not
tighten, as the jockey must move. Now tie two
short rubber bands to connect the screw-eye in
the jockey to the eye in the head and tail piece.
These should tend to pull the legs DOWN and
cause the jockey to follow the movement of the
head piece as the screw-eye slides on the horse’s
neck. Tie the ends of a cord to the eyes in the
head and tail pieces. Drill the top piece of the
hurdle through the center with a Y4-inch drill,
and likewise through the base at the center. Pass
the cord through the hole in the top of the hurdle
and assemble the other half of the body as shown
in the details. Nail and glue the top of the hurdle
to the halves of the body and attach hurdles to
uprights. Pass the cord, through the hole in the
base, to the crank by means of a small wire ring
which prevents the cord from winding. Some
adjustment may be required but this is simple
as the rubber band assists gravity in forcing the
legs down while the crank pulls them up.

Enamel the finished toy in gay colors and insert
a screw-eye in the front for the pull string.

Taking Indoor Portraits

[Continued from page 135]

as desired. The resular 25c photoflood bulbs were used.
The exposures varied from 1/:th to 1/10th second on
Panatomic film at the full opening of the F 3.5 lens and the
camera was six feet from the subject.

This equipment and the facilities mentioned are certainly
within the reach of every amateur, yet it will be apparent
from the diagrams describing the set-up for each picture
reproduced here that quite a number of different effects may
be obtained merely by shifting the various umits about. A
strong light from the side was obtained by having the light
about three feet from the side of the subject, while the
relatively weak general light was obtained by moving the
chair hearing the ¢lamp-on reflector some distance away. A
shotlight effect without a spotlight was achieved hy placing
a light back of and aliove the subject so that the light beams
came down at an angle. Ordinarily lighting with reflection
from the side wall “screen’” to light the shadow side of the
face was the result of placing the doulle reflector at a 45"
angle in relation to the subject and lighting the ‘“‘screen’”
by directing the light from the clamp-on reflector in such a
way that it hit the reflecting wall at the correct angle

The diagrams tell the story of what was done about the
lighting in each case. You may try these arrangements, if
vou like, but they are not the last word., They are merely
suggestions.

Accept No Substitutes! Always Insist on the Advertised Brand!



Reveals Mysteries Of Life

[Continued from page 137]

means of a fine screw which is capable of slow
and exact adjustment. We have mentioned that
movement is an attractive feature of the micro-
cosm; but when you wish to study details under
high power or to take a photograph—then all this
rapid movement becomes a handicap. The larger
forms may be compressed to the point where they
cannot move, yet without enough pressure to
cause them to burst. The accompanying photo-
micrograph of Daphnia was obtained by this
means.

Use aluminum or brass for the plates and brass
rod for the pins and posts. The bottom plate is
drilled about 1/32-inch smaller than the circular
piece of glass to be used, the latter cut from a
thin slide or utilizing a heavy circular cover
glass. Rout the hole to the exact size of this
glass and just deeply enough so that the glass
is slightly above the surface of the metal bottom
plate. A deeper trough is cut outside of this to
catch any overflow of liquid. To one side are
drilled two small holes into which are force-
fitted the post and guide pin.

A hole of the same size as the one in the bottom
plate is next drilled in the compression plate, but
the sides are tapered outward. Then cut the
piece of metal to shape and size. Solder on a
short piece of rod and drill rod and plate to make
a sliding fit over the post of the base plate. Mark
up the top of the guide pin with a soft pencil,
then slide the compression plate assembly down
the post so as to mark the point where plate and
rod should be drilled to receive the guide pin.

Tap the hole in the brass rod for a short dis-
tance at its upper end. A short piece of larger
rod is then turmed and threaded to fit this,
knurled 5/16-inch from the threading, drilled
and tapped for the fine thread of the adjustment
screw, and then cut off. The screw is turned from
a piece of brass rod also, but if you lack facilities
for this sort of work, purchase a nut and bolt
with the finest available thread. Solder the bolt
to the top of the sliding rod and build up around
the top of the bolt with solder which is later
filed to a neat, rounded end. Plastic wood can
be moulded onto the top of the bolt to form a
knob of convenient size.

By means of liquid solder, a tension spring is
next fastened to the top of the post. The com-
pression plate and drilled rod assembly is slipped
over spring and post so that the spring can be
snipped off even with the top of the drilled rod.
Thus the spring will act as long as the compres-
sion plate is not touching the bottom plate, and
no unnecessary pressure will be accidentally ap-
plied to the two glass parts. The spring is now
attached with liquid solder to the brass turning
which fits the top of the drilled rod, then smeared
with the liquid solder. Slide the compression

[Continued on page 141]
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JOBS

are ready and more
expected soon in auto
work, aviation, elec-
tricity, machinery and
certain building lines

FOR THOSE WHO
LEARN DRAFTING

‘In every walk

of life practical

training in DRAFTSMAN-
SHIP will prove valuable. You
will be amazed at the speed with
which you can learn in your spare time

by Engineer Dobe’s PRACTICAL METHOD.

MORE P AY Industries That
In all industries, Drafting leads Need More Help'
the way. Draftsmen must be AUTOMOBILE
used, and their work comes first. MOTOR BUS
Recovery in industry and build- AVIATION
ing is definitely on the way.

Many trained Draftsmen will ELECTRICITY
be needed on better jobs at MACHINE BUILDING
better pay and shorter hours, | BUILDIN G
Prepare NOW1 CONSTRUCTION

FREE BOOK

I will teach you in a very short time by mail in your
spare time until you actually have a desirable
Draftsman’s job, or prepare you for better pay in
the job you now have. No High School or previous
experience needed. You must be entirely satisfied
with my personal training UNTIL COMPETENT
and until assisted to a position, OR YOU GET
ALL YOUR MONEY BACK. Send the coupon
below TODAY!

All Tools Fu

A rvaluable set of tools
—sent at once (also a
drawing table), without

extra cost if you enroll ugw.
Mail coupon today. \ |\ =D

MAIL THIS COUPON ===
ENGINEER DOBE, Div.4737 , Libertyville, Hil.

Send me your free book, “Successful Draftsmanship” 1
and explain how you assist your graduates to good
positions as draftsmen.

rnished

Name....— Age
Address
TOWR e State




yOu VWant a

‘?

Thousands _have found it easy to own
America’s finest diamond rings, watches,
silverware or jewelry by the Santa Fe
Plan. Bulova, Hamilton, or Elgin watches
—brilliant blue-white diamonds—silver-
ware from world-famous companies, and
the great Santa Fe Specials-—offered to

at startling cash prices on confiden-
xal liberal credit terms.

A Few Cents a Day is the Santa Fe Way

That watch or diamond you’ve always wanted longed
for—you needn’t wait any longer for The

Santa Fe will trust you—Ilet you wcar the
watch or diamond you want while
you pay only a few cents a day.

TURN

Y PIN MONEY
for Every INTO DIAMONDS
1 Occasion

Don’t Pay Extra For Credit!

No honest person should pay extra to have someone
trust him. The Santa Fe trustsyou the wayyouwant
to be trusted—straight from the shoulder without
any extra charges, extra fees, or taxes. You pay
only the low advertised cash priceinsmall mnnthry
payments. Send for 1937 Catalog NOW!
FREE to Adults—Send for t'hls heauuful hook
today. Sent ABSOL LY F
adults, Send your name and address. and the
beautiful catalog will come to you by return mail,
Do it now while you think of it.

4 SANTA FE WATCH COMPANY
Dopt, A-36, Th Bldg..T peka, Kans.

MAKE MOMNEY IN YOUR WORKSHOP
Build furmture. auto trailers, canoes, iceboats, crulsers, gailboats
ele:tru: remgera!ors des:nbed
LUEPRIN' OKLE
MODERN MECHANIX PUBI. co., Fawcett Bldg., Greenwich, Conn.

Concentrate yaur tslents on inventlons that Wlll
936 Editlon of 1500 N
\ F. Yates tells what mven-
tions manufacturers NEED ba adly,
detnll 1500 Needed Inventio these fields:
General Problems; Automntl Electrical; Me-
chanical: Chemic: Aviati Radm. Marine.
Also chapters on the Ten Most Neoqed Ihventions, on new sclen-
Liﬁc discoveries impollant to inventors. Simple, placncal ideas—one
ea from this book may win you a fortune. [If you want to invent.
lmow what Jnventions wnll Ray you the mest money. This baok tells
you. Keeps you from worl mg on lnvent|
Large cloth bound book, 250 pages, nine bIg chapters. v
Drop a postal and we will send 1500 NEEDEII INVENTIONS
We pay postare if you send cash with order. * If net delx"hted an.er
S days' examination, return it and et yeur money back.

& " INVENTORS’ SELLING GUIDE
Ow and where to <Ell atented or ungatented lnven-
tlons. Inventws' Fne Guide nyml Ya
noted authority on mvenuons. gives classmed llst
ol' nearly 1000 manufacturers who buy ideas.

to sell unpatented Inventions safely, how to
sell chaln stores, how to Price inventions, sellms! by
coires, undence and demonstratun, ho\v to ind wuy:
ers, eic. Tells what a st kmw ahout
Law, Royally, cuntra:ts. Patents Pendmg, Fmancnna-

Describes in

Mekhndl Cloth hound hook
es. ter

Al‘v Take,Out PDStpa(d S
our Own
Patents, $1.00 léu?auostaée) Sanstactmn

BOTH BOOKS FOR $4.00
if ordered at one time

Write for FREE specimen pages and
complete catalog of valuable books fox
inventors.

DONLEY PUBL. CO,, 509Fifth Av.Dept.M-10,New York N. Y.

Making Unpat-
ented Inventions
Pay, 50¢
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Build “Hollywood"” Floodlight

[Continued from page 105]
they will last even longer than ordinary light
bulbs. No dangerous knife switches or costly
special switches are needed; the two switches used
cost but fifteen cents each at any hardware or ten-
cent store.

The total cost of this Hollywood-power flood-
light is surprisingly low, as you can see by look-
ing over the layout of parts in Fig. 1. Screw-ring
porcelain sockets solve the socket-mounting prob-
lem and at the same time give extra room for the
large bulbs.

The positions of the socket holes will depend
upon the size of dishpan and the type of sockets
used. With a 15-inch diameter pan and No. 2
bulbs, the centers of the socket holes cannot be
more than 2 inches below the rim of the pan.
Space the sockets equidistant, punch the centers
with an awl, and lay out 112-inch diameter holes
with a compass or dividers. You can cut these
holes out of the thin aluminum most easily with
a sharp pen-knife, using a half-round or round
file to smooth rough edges. Incidentally, if you
plan to use only the smaller No. 1 photoflood
bulbs, these holes may be considerably deeper
in the pan.

Now cut two 5-inch diameter discs from quar-
ter-inch plywood, and cut a 4-inch diameter hole
out of one of the discs. Cut out Yj-inch wide
pieces radially out of the resulting ring at equal
distances and nail the three segments to the other
disc. This provides slots for the socket wires and
plenty of room under the socket-mounting disc
for making connections. Mount the sockets in
position with wood screws after drilling the four
holes for the wires. You can follow either the
pictorial wiring diagram or the schematic circuit
diagram - when wiring up the sockets, switches
and the connection cord. Solder each connection,
then cover with rubber and friction tape. After
testing your wiring, mount the switch unit on the
back of the reflector with wood screws, and as-
semble the sockets in their holes.

The strap hinge needs some alteration before
it is ready for use. Saw off one head of the hinge
pin, force out the pin with a blunt punch, and
make a 1% or 2-inch saw cut down the center
of the “Y”-shaped half of the hinge so it can be
squeezed together more easily. Now, when the
34"x3" carriage bolt is used as a hinge pin, the
hinge can be locked in any position simply by
tightening the wing nut. If there is too much
play in the hinge, to permit this, or the hinge
binds in certain positions, file the bearing surfaces
down enough so you can insert a thin washer to
take up all play. Fasten the hinge to the inside
of the reflector with two flat-head stove bolts,
using large washers under the nuts on the outside
of the pan. Cover the outer half of the hinge
with electrician’s rubber tape, so it will not
scratch the furniture.

Last, fasten to the rotating head of the clamp

[Continued on page 150]

Accept No Substitutes! Alwcays ITusist on the Advertised Brand!



Reveals Mysteries Of Life

[Continued frem page 139]
plate assembly into place and hold it to the base
plate with rubber bands until the solder has
thoroughly set.

If the adjustment bolt is now screwed in until
it rests on top of the post, further turns will
raise the compression plate. Continue still fur-
ther and the guide pin will be cleared, allowing
the compression assembly to be swung around.
Now smear the bottom of this plate, around the
hole, with Plasticene modeling clay and press a
rather thick, square cover glass in place to cover
the opening. Put a drop of water containing the
specimens to be examined in the center of the
glass of the bottom plate, bring the compression
plate around and engage the guide pin, then
turn the adjusting screw until the top glass
touches the water.

Now place the compression slide on the stage
of your microscope and secure a focus on the
object. Continue to turn the adjustment screw
until you observe that specimens cease swimming
about. This must be done very slowly as the
glightest excess of pressure will suddenly burst
the animal. Use a water bottle filter to absorb
heat in case you make this study with artificial
light, as otherwise the drop of water on the slide
will soon become so hot that specimens will be
cooked.

Next month we will invade the mysteries
of that vast world which exists ameng the grass
blades, getting closely down to earth with a
microscope to peer into the precincts of insects,
most numerous of all animal groups.

Swamp Lands Bring Fortune

[Continued from page 126]
seld te chemical companies for the manufacture
of bromine and magnesium salts.

Additional brine is pumped into the crystalli-
zation ponds as they are drained, until the salt
has crystallized to a depth of four to six inches.
‘'This period lasts from March to the first part
of August, when the salt is ready to be harvested.

Gathering the crop is accomplished, in these
modermn times, by simply loading it into small
dump cars which are drawn over a portable track
laid on the hard surface of the product itself.
The cars are hauled by gasoline engines and
taken to the machines which wash and stack
the salt in immense piles of 75,000 tons each.

The final process is thorough purification and
drying, which takes place in batteries of triple
vacuum evaporators, located at the central plant
of the Alvarado Salt Farms,

An attempt to standardize cannon was made
in the sixteenth century, because so many types
were being made.
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TESTED SYSTEM OF DIESEL
AND GAS ENGINE TRAINING

To qualify for a good Diesel job vou must receive training
in an institutisu that can offer you practica! instruction. At
National Schools yeu actually work on the latest equipment,
including vactically every approved tnake of Diesel engine.
You ge the kind of instructie: that serves your every day
néeds in the Diesel field niter you h:\a graduated. It's the
type of training you can ‘‘cash in” on. You are trained
under the direct, personal supervision of licensed Diesel
Engincers.

Dlesel Electric Power
Generation

A neir fesluve eszential to the
comiplete tralning of DNiesel ex-
verts. Complelels covers power
generation. This estra course i3
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EASY-TO-LEARN
MASTER TRAINING
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LEARN IN LOS ANGELES

The most delightful place to
learn—Los Angelea—the Dplay-
ground of America. Fa:icinatlng
sunieundings.  Your coach rail-
read fare will be allewed to Lot
%_ncseles from any pelnl in (ke

EARN ROOM AND BOARD

We help studlents ohtain part-
time jobs to earn room and board
while lemrning.  This sel Tice
only Cor residents of T.

5 \NATIONAL
Lo SCHOOLS

‘MAIL THIS COU PON
Natiowal Schools, Deof. 10-MMA,
4000 Se. Figuarsa St., Los Angeles

e
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WE'LL Zzac»2 YOU FOR GODD JOBS IN

ELECTRICITY

DIESEL ELECTRIC POWER ... RADID
REFRIGERATION ... AIR CONDITIONING

ON PRACTICAL EQUIPMENT
B i/t in yowr owy home
IN YOUR SPARE TIME

Getinto a growing industry that of-
fers stcady work, better jobs, good
payand arealfuture, Revolutionary
new Plan brings practical training
right to your door.Learnat home...
do actual jobs in your own electrical
workshoP . . fwe fumnish dozens of
items of electrical equipment at no
€xtra cost with the course to make training easy and help you
earn extra spare-time money.

EARN WHILE YOU LEARN

re’s no need to give up your present Job until you are trained
'il;l;gn electricaliob?. .opportunities to!make §5, $10 or more
@ week while trainipg . . . your spare
time is enough to learn Electricity the EEEE FBOOROIHIS )
practical E.1. way. Keep rright on earn- oo
ing asyou learn. Youdon't necd previous
experience or a lot of book learning.
Money back i[ not satisfied. Mail the
coupon TODAY for big Free Book and
all facts about this amazing new plan of
home shop training. There is no obliga«
tion and no salesman will_call on you,
ELECTRIC INS‘I’ITUT.F, inc,
Deopt. 47N insdale, lil.
a

. W, . President
B Beot: Efﬁ: :fﬁi::'mic INSTITUTE, Inc.
= ‘léle:gdlg;eee' Bunlllsoand full details of E,I, Home Shop Training. ll

Name.oovonstoronessnssnsssecncnes veresenseddBiiion..
B ADdress...eoeesvrenrsnessareserosnsssnersessnacoscs
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RAISE POULTRY

START AT HOME. MARKET WAITING. Garage
barn or backyard all that is necded. Learn latést
methods from our Home Study Course and put cash
in your pocket every day. ‘e train you, helo you.
Get facts about our unusual offer NOW! Men and
women making money in every state—town and coun-
try. Send for illustrated FREE BOOK today!

g NATIONAL POULTRY INSTITUTE
CID  pept. 134-C Adams _Center, N. Y.

NOTHING UP OUR SLEEV

As America's largest and foremost manufac-
turer of oil filters, let us state clearly that
the purpose of filtering oil is to save money in
repair costs, and eliminate engine wear by
keeping oil free from all foreign matter and
abrasive material.

The positive protection of genuine PURO-
ILATOR filters does just that, and does it so
effectively that the oil retains its clear, natural
color.

PUROLATOR filtration is mechanical only.
We make no pretense of refining or adding
some strange and marvelous chemical to your
oil. We offer no recommendations as to the
usable life of oil.

We do maintain that genuine PUROLATOR
filters do their intended job better and longer
than other filters. Car manufacturers bear out
this fact by making PUROLATOR their 9 to
1 choice over all other filters as an item of
original equipment. They select by test. Gen-
uine PUROIL ATORS are genuine money savers.
Motor Improvements Inc., Newark, N. J.
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WherePlayingWithFirePays

[Continued from page 126]
your invention is completely doomed. Often only
minor corrections are necessary to win approval
and the object is always the better for it.

In this connection, laboratory officials ask that
it be clearly understood that examination is made
only of products secured from the manufacturers
after commercial production has been started.
No consideration is given to the efficiency of a
device, the concern of the Laboratories being
limited solely to conservation of life and property.

Someone will possibly wonder why manufac-
turers themselves do not consider the problems
settled here.- The answer is that they do. Mil-
lions of dollars are spent by industrial organi-
zations in research to make their products safe.
But manufacturers have a different viewpoint.
Primarily, their aim is to increase efficiency of
operation at the lowest possible production cost.
When automobiles were first built, no one was
deeply concerned over the fact that spark plugs
were often but an inch or two removed from the
gasoline tank. The Underwriters’ Laboratories
changed all that.

In April, 1917, fire at Atlanta, Georgia, destroyed
1.938 buildings with a loss, including contents, of
$5,500,000. Contributing to this disaster was the
fact that yards and yards of city fire department
hose burst at the critical moment, rendering the
fire fighters helpless. Today, the fire prevention
engineers have practically eliminated that trouble.

A considerable proportion of all fire hose now
manufactured is submitted to inspection of the
Laboratories’ representatives at the factory, whi'e
further examination is made at Chicago. In the
equipment provided for this purpose in the hy-
draulics department is a giant pump, “Goliath,”
capable of sending a stream of 1,250 gallons of
water a minute under 500 pounds pressure to the
square inch, through the standpipe system of a
100-story building.

In recent years, the market has been flooded
with “bootleg” electric extension and heater cord,
of sub-standard quality and, as the price is low,
it represents a tremendous potential threat to
the insurance business. To head off this danger,
manufacturers co-operate zealously with the
Laboratories to get their product certified. In
1934 alone, more than 100,000 miles of cord, enough
to reach four times around the earth at the
Equator, wecre examined and the Laboratries’
symbol of approval placed on it a five-foot inter-
vals. The job possessed heroic proportions, but
it is serving to safeguard millions of homes from
possible loss.

One by-produect of this effort was the discovery
that the actual life of flexible electric cord, under
tests on a special machine, was between 300 and
400 operations. Why this was true was deter-
mined and a method devised to build cord proper-
ly. Today the minimum requirement for this
product is 3,000 operations and some cerd is
produced guaranteed up to 10,000 operations.
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Douglas_Builder Of Planes

[Continued from page 48]
sold to the governments of Peru and Norway.

Following this, the famous D, W. C’s.” (Doug-
las World Cruisers) were designed and built for
the U. S. Army’s ‘Round the World’ flight. We-
sighed to be used as either lund or sea craft, two
of the original flight of four machines completed
the jaunt around the globe, making the trip in
175 days. This flight trought the first wide spread
fame to Douglas ships, and rightly so, for they
were the first airplanes to ever circle the globe.

After this, the 0-2, forerunner of the modern
Douglas obscrvation ships, was brought out. This
craft differed from preceding Douglas designs in
that radlator was streamlined into the fuselage
lines instead of being left out in air stream.

It is interesting to note at this point that Doug-
las has built more than 800 machines of lhe
ehservatien type. In addition to being standard
service equipment with the U. S. Army Air Corps,
they are standard with the Chinese National Air
Force.

While reviewing the various craft built by
Douglas, mention should be made of the M-1.
This Liberty-12-powered mail plane could carry
1000 pounds of mail, and was the standard plane
of the Post Office Department. These machines
replaced the veteran De Havilands and set a
record of thousands of miles of flying over the
various air mail routes of the natien before they
were honorably retired from service.

Among various military types and wmodels
brought out, the C-1, T2D, PD-1, BT, P2D-1, and
B-7, were outstanding.

The C-1 was an efficient Liberty-powered-bi-
plane which was used as a military transport.

The T2D, built for the Navy, was fitted with
afr-cooled radial engincs. It was available with
either twin floats or wheels and carried a torpedo
slung beneath the fuselage.

The PD-1 was the first flying boat ever built
by Douglas and was used as a patrol ship by the
Navy. Like the T2D, it was equipped with air-
cooled engines.

The BT, a long nosed, equal span job, proved
to be an outstanding basic training plane and was
built in quantity for the Army.

The T2D-1, an improved version of the T2D,
was also available with either floats or wheels
and featured a twin rudder tail group.

In 1930, Douglas entered the bombardment field
with the production of the B-7. An unconven-
tional, gull-wing monoplane, this craft was a
distinct advance ever the bembing cratt then in
service use. The machine was powered with two
600 h.p. Curtiss Conqueror liquid-cooled engines
mounted en either side of the fuselage in well
streamlined nacelles, The landing gear retracted
into the rear of these nacelles. The original
machines of this type had a high speed of some
158 m. p. h. The latcr models, however, showed
speeds of well over 185 m. p. h.

[Continued on page 144}
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Fine Work Begins
with a Disston Saw

New! The Disston DeLuxe is the finest home
workshop saw yvou can buy, Disston steel}
Disstonworkmanship, of the highest standard!
On any job you do, Disston DeLuxe means
easier outting. On somcthing that is a real
challenge to craftamanship, you will realize
that the easy, accurate cutting of this fine
blade is the beginning of fine work,

Ask your dealer for this saw by name:
“Disstan DeLuxe’’, etched on the blade. See
the high, smooth finish...eccurate fitting...
keen teeth, that hold their cutsing edge. Own-
ership of a Disston DeLuxe Saw is of itself
inspiration to build pieces of which you can
be proud.

Cross-Cttt=Ri pau Combination

67(35"hole) $2.70  B” (14", 54", ¥{"bele} $3.50
SRR NN
Hollow Ground Combination

i*(34”hole) 3430 B (147, 58%, 1{"hole) §5.40
77 (14" hole) £1.90 107 (26", 3 "hole} o . $6.90

Use Disston Saws, Tools, Files

in your home workshop. How
to choose, @se, care (or, these
hetter tools and do better
work— all is shown in this
Wisatoo Manual aent FREE.

'MAIL COUPON
. TO: HENRY DISSTON
& SONS, INC.
1008 Tacony
Philadelphia, U. S. A,

Yourmame ... oo

Address
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Have More Game

For Your Hunting!

FREE 68-PAGE BOOKLET TELLS HOW

Improve your game supply and have bet-
ter shooting in your favorite cover by
adopting the_Western-Winchester Game
Restoration Plan—based on results ob-
tained in our

own demon-

stration areas,

Fully described

in this valuable

68-page book-

let! Tells how

to make a game

bird survey.

Thetime to

startis now,

this Fall! Mail

the Coupon to-

day for your

f ree copy of

“Upland Game

Restoration”’!

ER R >
WESTERN CARTRIDGE COMPANY
| Dept. J-105, East Alton, Illinois
Send, FREE, your booklet, “"UPLAND GAME
| RESTORATION" thateell
ter hunting.
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eaperHEAT

Without

COAL

New Invention Fits Any
Stove or Range

Remarkable invention burns
96% air, 4% of a cheap va-
riety of oil obtainable every-
where. Does away with coal,
wood, ashes, dirt and drudgery.
Quick, clean, silent heat. 3 times
hotter than coal. and cheaper.
Temperature control gives any
amount of heat desired—no more
getting up_on bitter cold, wintry
mornings. Many automatic features.
No gas or electricity needed. Safe
as any ordinary kltchen range.
Easy to install—na damage to stove
—simply sits in firebox of any stave,
range, heater, cr furnace. Costs
just a few cents a day to operate.
sales are tremendous. Make big Listed as_approved by National
money. Experience unnecessary. Board of Fire Underwriters.

TRY 30 DAYS AT OUR RISK

Low introductory price and 30 day trial. Write for free cat-

alog. AGENTS amrspare time workers: Oil heat saves money

this year; pe0§le buy to save! Write immediately for free

burner offer thatstarts you in busipess for yourself. Act NOW!
BRIGHAM OIL BURNER CO.

2923-K Clark Ave. St. Louis, Mo,

[
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|
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EARN $60 A WEEK!

Write for FREE Burner of~
fer and protected territory

Men and women wanted to dem-
onstrate and take orders for this
wonderful Inventlon. This year’s

Douglas—Builder Of Planes

[Continued from page 143]

Two later military developments were the 0-38
and the 0-43. The 0-38 is an equal-span biplane
powered with an air-cooled engine and has a
speed of over 150 m. p. h. This craft is used by
many of the National Guard observation squad-
rons. The 0-43 is a parasol monoplane type
fitted with a liquid-cooled motor and is character-
ized by a rather long fuselage. Both of these
types have been delivered in quantity to the
Army and National Guard air squadrons. The
0-46A, equipped with a radial air-cooled engine
is the latest of the Douglas observation type
planes.

One of the most interesting of the many Doug-
las military planes is the Douglas bomber. This
big, twin-engined monoplane resembles the
Martin bomber to some extent. It is powered
with 800 h. p. air-cooled engines and 100 have
been ordered for the Air Service.

Although Douglas had made his name quite
well known to the world of aeronautics, he did not
enter the commercial field until 1932. The reason
was that up until 1929 Ford, Fokker, Boeing and
Curtiss had a monopoly on the air transport
market and it was practically impossible for any
other manufacturer to find a buyer for transport
planes. However, the commercial transport
market became saturated during the period from
1929 to 1931, because few of the air line operators
were in a position to replace their flying equip-
ment.

Early in 1932, Transcontinental and Western
Air Express decided to purchase some new trans-
ports and invitations for bids were extended to
various aircraft builders. At once, there was a
turmoil in the commercial field, with practically
all of the major aircraft manufacturers striving
to win the contract. At this point, Donald Doug-
las stepped into the picture with his DC-1. This
ship readily won the TWA contract and Douglas
was well launched in the commercial field.

The DC-1’s were the result of careful experi-
mentation and sound engineering. Low-wing,
twin-engined monoplanes of all metal construc-
tion, these transports with their retracting land-
ing gear were soon a familiar sight at all of the
larger airports.

The DC-1 was soon improved and appeared as
the DC-2. This model is one of the most efficient
and popular {ransports ever built and it is quite
probable that no other commercial airplane ever
sold so quickly and so well. In addition to the
fifty-eight which were sold to TWA, American
Airlines, Eastern Air Transport, and Pan Ameri-
can Airways, thirty-four were delivered to Royal
Dutch Air Mail Lines, Swissair, China National,
Japan Air Transport, Spanish Air Mail, and
Avio Linee Italiane S. A.

In 1936, the DC-2 was developed into the DST,
14 passenger sleeper plane, and the DC-3, a day
plane with reclinable seats for 24 passengers.
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The DC-4, a four-engined transport is scheduled
for production during 1937.

One of the most interesting of the many Doug-
las developments is the Dolphin. This eight-place
monoplane amphibian, powered with two 450 h. p.
air-cooled engines, has a high speed of 160 m. p. h.

Designed primarily for the commercial market,
this machine found but few sales and for a time
it looked as though the plane would be a wash~
out, as far as sales were concerned. However,
the Army, in searching for a small amphibian
transport, bought one and gave it a series of
extremely hard tests. Entirely satisfied with the
Dolphin’s performance, the Army ordered
twenty-eight. In addition to this, the Navy took
delivery on eight and the Coast Guard purchased
thirteen. These government sales, together with
numerous sales to private individuals, made the
Dolphin a very profitable model to build.

One of the latest Douglas achievements is a
giant DF twin-engine flying boat. Designed for
trans-oceanic flying, this ship can fly non-stop
with thirty-two passengers for 1500 miles. With
twelve passengers, it has a non-stop range of
3300 miles. Fitted with two 1000 h. p. engines, the
boat has a high speed of 185 m. p. h. and a cruis-
ing speed of 167 m. p. h. Among the interesting
features of the craft are the retractable wing
floats. These hydraulically operated floats re-
tract inward and upward into the under side
of the wing.

Douglas, throughout his career as an airplane
designer and builder, has been a most careful
experimenter. Although he has produced several
hundred planes, representing in all more than a
hundred different stages of development, he has
kept his designs within a few well defined types.

Since 1921, when he first started in the airplane

manufacturing business, Douglas has built around
1,500 planes. The majority of these have been
built for the Army, Navy, and Coast Guard
(Douglas early recognized the fact that Uncle
Sam was about the only reliable customer who
could buy airplanes in large quantities and pay
for them).

Douglas has ample reason to be proud of his
planes. Beginning with his first plane, which
won the Navy's competition, his craft have stead-
ily progressed in popularity and today, they are
part of the standard equipment of the Army,
Navy, and major American airlines. From the
little shop in Los Angeles where the Cloudster
was built, his plant organization has grown until
it occupies a factory at Santa Monica covering
390,000 square feet of floor space and employing
some 2,000 persons.

Hot Water Made Drinkable

How to make hot water drinkable has heen
solved by an evaporation system. An artesian
well drilled for city supplies at Riverside, Calif.,
tapped a bountiful underground stream of hot
water at 110 degrees Fahrenheit. The evapora-
tion system cools the water about 30 degrees.
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talent—to learn_Drafting. It is one of the steadicst employ-
ment felds. No macbine ever did

. and no machine can be invented.

JGCNN.
Learn at Home in Spare Time

(or at the Collepe in Chicago,) hy the fascinaling, easy,
step-by-step plan. originated by this 34-year old school for
Draftsmen, This 5 the way t(housands of successful men
started thelr careers. DBegin ¥okrs without delay . . . terms
are low. . . and we help you to & Job when ready, Send now for

TRIAL LESSON in

*‘e¢ DRAFTING

easy-lesson system of
Jearning Drafting. Send post card or
No charga now or later
for this FREE LESSON. DProve fo
yoursell how easy it is to learn Drafi-
ing by the C T C

Method.

the Draftsman’s wok
So your Job is alwals

Sample this

AGO
TECHNICAL CO LLEGE

N262 Tech Bldg,, 118 E. 26th St.. Chicago,
Send me FREE BOOK as checked below. Ne obhgamons.
O DRAFTING—in Spare Time—AT HOME.

O PRAFTING: at Chicaso Tech—IN CHICAGO

Name —..

Adaress

©Cther €.T.C. money-making training by home.study shown

below. Check one of these if you prefer it to Drafting.
Air Conditioning 01 Builders’ Course

and Refrigeration. for Carpenters and Builders.

145



AND ALL KINDS OF ANIMALS

SPORTSMEN. SAVE YOUR TROPHIES! Learn
at home in spare time to mount all kinds of birds
and animals.  Decorate your den with trophies of
field and strcam. e teach you this FASCINA
ING SPORTSMEN'S HO B uwklv
learned. Wild game is growing
now more valuahle than evex'
MOUNT them true to life.

Many report earning $25
S v:Ymens for hunter: Why not Yau
make USEFUL articles frnrn moun t d speclmens

lighter to left.)

WILD GAME NOT NEEDED v b

hunt you can mount COMMON specimens: 0
Crows, pigeons, hawks.rabbns.evenfrogs Real FIJN
LEARN TANNING 37 i teath you to

tan l'urs soft and Dl
able and new mecthod to TAN G NE LEATNER
fromallkinds of hides. Great SIJare u.me money maker.

FREE BooK Send ri ght now for beautiful

Page booklet. 1llu5-
trated, telling how easlly VOM can learn to be
Taxidermy Artist. Contains many fine pigtares.
Intensely lnleresclnz Get YOUR copy today No
cost or obllgation. Send now. State AG

N. W.SCHOOL ot TAXIDERMY, 4737 Elwosd Eld!.. llMAHA. NEB.

NEW BRUSH
LATING OUTFITS

for auto parts. Connect_to a battery, mo tanks used. Almost
as simple as painting. Your oppormmty to make good income
plating auto parts, reflectors, mirrors, ete.

Free Particulars and Proofs

GUNMETAL CO. Ave. P

Decatur, I,

rindl ELECTRIC
ARC WELDER

Works Off Any Storage Battery
or Ordinary Light Socket. . « 5@
WHOLESALE

This New Electric Arc Welder is
made possible by the invention of
alow voltagecarbon. Auto bat-
teries may be used without re-
moving from car. Uses about
same current as four headlight bulbs, Can be
used on electric light socket by using a Trindl
Converter in place of battery. Broken parts
are SIMPLY MELTED TOGETHER by the
white HOT electric arc, in just a few sec-
/ onds. Produces about 7,000 degrees heat.

%—_Hottest Flame Known A G E NT s

s~ MELTS iron and steel in-
~ stantly, Welds fenders, ra-
diators, holes in bodies "and | Men with cars to
milk cans, tanks andbrazes | sell mechanies,
repairmenand
farmers, facto-

broken castmgs Works on
anything—iron, steel, cop-
per,| hrass tinor galvamzed
Permanent repaira
made For almost nothing.
Used by factories in many
'operations.Positive money
backguarantee by respon- [ to0 1509, proﬁt
siblefirm. Send foritnow. { write TODAY
TRINDLPRODUCTS feeeeeeel
2228-UH CALUMET AVE., CHICAGO, ILL.

ries, radio and
battery shops,
Five minute de-
monstration
makes sales, Up
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How To Sell Inventions

[Continued from page 561
from an expensive new car. The man he wished
to interest watched while he gave them a sales
talk without words.

A weight of one ton was dropped on the stan-
dard car axle from a height of 40 feet. This was
repeated seven times before the casing cracked.
Then the new steel casing was subjected to the
same test. The ton weight crashed upon it 85
times before its tough heart cracked. After that
visual demonstration, all that remained was to
check costs and figures.

The most convincing argument an inventor can
present to a manufacturer is definite proof that
a market for his invention exists. We have al-
ready seen how this worked in the case of in-
visible glass.

Suppose you have invented a new can opener
which you hope to sell through chain stores.
You can have a few gross made up, place them
in local stores on consignment, and after they
are sold obtain letters from the store managers
recommending the can opened as a profitable
item. Armed with a sheaf of these letters, you
will be welcomed by chain store buyers who
can be shown in cold black and white that the
can opener would be a big seller in their stores.

“An inventor must not depend too much on
his own opinion of his invention,” Mr. Stockfeld
says. The inventor is so close to his invention,
and has poured so much of his heart’s blood into
it, that it is difficult for him to see it objectively.
It is one thing for an invention to work perfectly;
it is another thing for it to pass the acid test of
commercial acceptability.

Yet, if he does not wish to call in outside sales
help, the inventor can overcome this natural
handicap if he will imagine himself to be a pro-
spective buyer and figure out reasons why he
should not buy the invention. If he has a reason-
able answer for all objections, if he can turn
them into positive selling arguments, then the
inventor is ready to approach a prospect and
not before.

5% CHEAP OIL BURNER

COOK and BAKE Without Coal

Slips Into_Any OIld Range. or ood
Heating cr Conking Stove; Does &

Away With Coal or Wood; R '/:,4% @
No Dirt or Ashes; Cheaper.

Cooks a Meal for Less

Amazing oll burner which man;
users say beats any ever gotten ou
burns cheap oil a new way, withou
pre-generating a cloggingup; gives
intense heat at less
cost by turn of valve.

1)

Quick Heat at

"'URN OF VALVE

One free toone person| AGENTS
in each locality who Salesmen
will demonstrate and

act as ag Wne BIG MONEY

ent.
qulck, be first to leal
h o end drudgery It's
of coal and wood and the country
make big money spare GET YOUR

sweep. Ing

or full time—mail 1¢| OWN BURNE®™
“GiTeD ‘Fhcomes | ERER

M-600 Factory Building NEAL MONEV. CDDLER KH-CHE"
Kansas City. Missour! Write quick IN SUMMER

Alzeays Insist on the Advertised Brand!



Odd Jobs For Dynamite

[Continued from page 44]
determine something of the character of the
strata below the surface and so obtain clues as
to the possible presence of oil. Outstanding
success with this method has been attained on
the Texas and Louisiana gulf coast and in
southern Persia in the discovery of salt domes
which often indicate oil deposits. -

One of the most spectacular and successful
jobs ever done with dynamite was breaking up
the huge counterweight of a large marine crane
at Wilmington, Del. without the slightest dam-
age to the crane itself. The counterweight was
a massive block of concrete. It had defied
sledges, chisels and all other tools used to chip
it away. Explosives experts were called in.
After a few well placed shots of dynamite, the
concrete was completely broken up. The crane
was later moved to another plant. A unique
feature of this job was the fact that the effect
of the dynamite explosions could be seen from
top, bottom, sides and ends.

Dynamite is used on concrete in many other
interesting ways. Qne of the most effective is
breaking up reinforced concrete bank vaults
without the slightest damage to the building.
For such work, small charges, a fraction of a
stick, are used for each shot. An excellent
example of this type of job occurred recently in
West Chester, Pa., where an unusually strong
vault, reinforced with steel rods, was removed
with dynamite without interrupting traffic on
the street nearby or even alarming persons who
passed close by while the work was in progress.

Another pioneer task done by dynamite was
accomplished last year, for the first time, in
cutting off piles driven deep into the sand near
the bathing beach at Beach Haven, N. J. The
piles were oak and chestnut and were put down
with a pile driver to a depth of twenty-five feet,
the original purpose being to stop erosion of the
beach. It was decided to construct concrete
jetties to replace the piling, but for a time the
contractors were perplexed by the problem of
removing the piles. Again, explosives engineers
came to the rescue.

Sticks of dynamite were tied to poles and as a
water jet washed out the sand, dynamite was
pushed down to the required depth, well below
the beach surface and shot by means of electric
blasting caps and a blasting machine.

Dynamite’s effectiveness in submarine work is
also well illustrated in a recent job of laying
pipe lines across the Trinity River in Texas.

“This waterway, which has been crossed seven
times by pipe line crews, is less than 200 feet
wide but in some places, it is more than thirty
feet deep and the water is so discolored that
one cannot see the river bottom,” an engineer
on the job explains.

“Before attempting to use dynamite, the men
had to know what materials would be encoun-

[Continued on page 148]

NOW...vou can

LEARNTO

DRAW

AT HOME

ART

TRAINING
CAN INCREASE
YOUR EARNINGS!

It you would like to acquire the abllity
to become an Artist. you can learn to
draw AT HOME in your own SPARE
TIME. Studying Art at home is actu-
ally 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 hoss”.

COMMERCIAL ART
® CARTOONING @ DESIGN @
All in ONE Practical Course

Maybe you have never studied Art hefore—perhaps
you have always wanted to—if so, it is not too late
to start now. Washington School of Art has been
established 23 years. Our inteusive course of train-
ing includes all the important branches of Commer-

* % % %

cial Art. Our plan is fascmatmg pleasant, and can
e made profitable. \We invite you to write for full
details.

TWO ARTISTS’ OUTFITS
Included in the WSA Course

Upon enrollment you will recelve
the first Commercial Artist's Outfit
which includes everything needed
to start the course. Later on, a
more advanced set of Art materials
will be furnished. Use Coupon
Now! 1t brinos you the details
by return mail.

WASHINGTON SCHOOL OF ART .
Studio 2010A, 1115—~15th Street, N. W.
Washin;ton. D.C.

am interested. Pleasc send me a FREE copy of your
Book “Art for Pleasure and Profit.®
NaMe,se sessertnerersnireriiinniinoas

Address .
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GLUE FOR THE
YEARS=NOT
FOR A DAY

[EpAGH %

J

IE Rﬁu‘.% ES

Take your choice—for mending, making and
for all craftsmanship. You'll find this trio—

bottle, tube and can —af practically all stores.

: : Fourth
Automobile Racing Book (i
66 1llustrations of dirt,

How to bulld cars

Nine Chaplers,
cars and drivers.

midget and championship
and bodies; 14 plates working

drawings  Converting stock cars to 135 m.p.h. racers. Bock answers
all questions on sneedln" up cars, balance, speed ren rules, speci-
" ficatiens, track records, cte. Postpaid

$Luo, C.0.D. §1.12. Order NOW.

RAY F. KUNS, Dent. A-10,
Madisonville, Cincinnati, Ohlo.

ANNOUNCE SO0ON

« .. two amazing new developments in
machine tools . . . watch for complete
details next month.

ATLAS PRESS CO.

KALAMAZOO, MICHIGAN

148 Accept N o Substitutes!

Odd Jobs For Dynamite

[Continued from page 147]

tered. They probed the bottom along the entire
right of way and found hundreds of ‘deadheads’
and snags deeply imbedded in the mud, as well
as rocks and other obstructions. First, these
rocks were drilled and shot. Then bombs made
up of bundles of dynamite were placed and shot
to dislodge the water-soaked stumps and logs,
and finally came the task of shooting the trench.
A special plan was developed to meet these deep-~
water conditions. For lack of a better name it
has been called the ‘stringshot’ method.

“Briefly, this involves stretching a cable across
the river directly over the line of the proposed
trench. To this cable, bundles of dynamite are
attached end to end; and, at intervals of every
few feet, small boulders are also tied on for
additional weight so that when the ‘string of
dynamite’ is prepared, it can be lowered straight
down to the desired position of the river bed
without being deflected by the current. This
accomplished, the shot is fired, with the result
that a trench of sufficient size is excavated and
the pipe is easily placed in by means of a tractor
and cable.”

Two things in connection with this method
should be explained. One is that, with the
bundles of cartridges end to end, the explosion
of a single cartridge in one of the bundles sets
off the cartridges in all the other bundles in the
twinkling of an eye, so to speak. This is called
“propagation.” An electric blasting cap is used
for a primer, being inserted in a cartridge and
fired by means of an electric blasting machine.
The other point is that the section of pipe pulled
across the river is composed of a number of
sections already welded together to form a con-
tinuous length.

A classic in accurate work with dynamite was
the taming of the Saguenay river in northeastern
Quebec. Engineers were building a hydroelec-
tric plant here but the river was too swift and
deep to build a cofferdam in the usual way to
turn part of the river into the new watercourse.
Instead, an 11,000-ton dam of concrete was built
on end, part of its weight resting no a concrete
pier. The huge block was ninety-two feet high,
forty-five feet wide and up to forty feet in
thickness on the side, where the outline was
irregular to conform to the shape of the river
bottom. With 1,000 pounds of dynamite, the
concrete pier was blasted away and the pre-
fabricated dam toppled into the river, coming
to rest within an inch of the estimated spot and
without breaking or cracking. Three days later,
the remaining water flow was completely sealed
off and the work quickly resumed on the main
dam in the old river channel.

Blasting out tons of muck and mud through
marshy areas to speed the settling of road fills
in highway construction; snuffing out oil well
fires by blasts that temporarily stop the flow of

[Continued on page 157]
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Stamp File For The Collector

[Continued from page 87]

without partitions. There you may keep your albums,
catalogs, pamphlets and the like. One of the Hat drawers
in the center is for full- and part-sheets of stamps. The top
drawer is recommended for this, as a precaution against
accidental spilling of fluids which may he in the other
drawer. Fasten one end of a shoestring near the center of
this drawer bottom, and allow it to hang over the {ront
while placing stamps in the drawer. A lift on the string
will then enable you to remove any sheet you wish. Wax
paper should be placed between the sheets of stamps. Many
collectors are now enjoying the rebuilding of full-sheets of
c;n:elled stamps. This drawer will afford filing space for
them,

The other drawer will contain your tongs, magnifiers, per-
foration gauges, watermark detector, pero‘ude and other
stamp accessories.

The compartment in the middle contains the stamp file.
This may be your entire stamp colicction, including dupli-
cates; the originals being placed in an album under some
definite classilication, as U. S. revenues, Dutch colonies,
ctc.

Materials needed to make the file are: 100 sheets of white

buff 110-pound 9 by 15 inch index br\sto] (gram short
way) s 100 sheets of 28- or 32-pound 7 by 18 inch buff
ledger paper; 100 Aling tabs; 110 feet of Y2-inch white
gummed holland; a roll of gummed sealing tape such as 15
used in sealing packages. These items may llane purchased
at any print shop. Be sure to insist that the gram in the
index bristol run the short way of the sheet—if it does the

file units will lie flat and hold the stamps snugly. If it does
not, they will buckle, warp and fail to hold the stamps.

Fold the sheets of ledger paper end to end; these arc to
be the covers for the stamp pockets.

You may have the index bristol scored at the print shop
if you like, and save some work, but you can do it just as
well by hand, if you make a scoring-rack as follows: Tack
a piece of the cardboard to a table or drawing-hoard and
mark the board where the edges of the sheet come. Tle-
ginning 1/4 inches from one end, draw parallel lines across
the sheet in alternate intervals of %2 and 14 inches as illus-
trated in the details. The space at the bottom of the sheet
will be 1 inch, and there will be 16 lines across the sheet.
Lay a straight-edge along the top line and drive a brad
into the board at each end of it. Move the straight-edge back
so that the other edge of it is on the next line, and drive
brads on that side of it. Continue until you have brads to
guide the straight-edge for each line.

Remove the sheet and tack a blank one in its place. Using
the straight-edge against the brads for guides, score the
sheet in each of the 16 positions with a blunt table-knife.
11\\ few trials will show you how hard to bear down on the
<nife.

Alfter the sheets have been scored, they must be creased
along each score. The top one bends forward, the next one
backward, and so on, but it will be found easier to crease
first all those that bend backward and then all those that
bend forward.

Lay a creased sheet face-down on the table, force the
pleats into place under your hand as illustrated, and hold it
down with weights while you stick three 7-inch pieces of the
sealing tape on the back of it, one in the center, and one
near each end. At this stage, the pleated piece should bLe
7 by 9 inches, and will fit into the ledger covers which you
have folded.

Assemble them by first binding the edge with a Y-inch
strip of gummed holland, then sticking a similar strip over
the pleats and in the fold to serve as both binding and hmze
Stick the filing tabs at the top in the proper rotation to give
visibility and neatness to the file

Stamps may be placed in the pockets, and' their numbers
and valuation listed lightly in pencil directly under them.
Duplicates may be inserted directly behind them.

Alaterials needed for the cabinet are:

4 pes 14”x14”x74” WD (white pine)-ends, partitions

2 pes 2”x2"x24" WP 1 b

2 Dcs 2"”x2"x15" WP | base

1 pe 34" ply 8%"”x11”"—front

2 pcs V" ply 6”x14"”—-doors

1 pc %" ply 1414”x23"—top

1 pc 4" ply 14%4”x23”"—back

1 pe %4” ply 14”x23”—bottom

4 pcs Y” ply 6% "”x12”- -pigeon-holes, drawer bottoms

2 pes %" ply 934”x14”—file compartment hottom and
top drawer bottom

1 pc " ply 9%4"”x14"—bottom drawer bottom

Drawer sides and fronts to fit
small brass hinges

small unfinished wooden knobs
elbm\'-hinge

feet of 17 copper sheeting

oz. brass escutcheon pins

small bullet-type {riction catches

B = 00 =3 0
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START

$1260 to $2100 a Vear

Railway Postal Clerks

Railway Postal Clerks get $1,900 the first year
regular, being paid on the first and fifteenth of
each month. ($79 17 each pay day.) Their ay
is automatically increased yearly to $2,450.
vance may be had to Chief Clerk at $2,700 a year.
($112.50 each pay day.)

Rallway PostalClerk, Minneapolis, Minn
*“I received my appointment as Railway I’osta) Clerk
and have heen working full lime and some overtime.
Your tralnink taught mec what te do and how lo do it.
To this training must g0 a large share of the credil.””

0. K. Damholdt,
Minnecapolis, Minn,

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 same proportion. During
this off duty their pay continues just as though they were
working. They travel on a pass when on husiness. When
they grow old, they are retired with a pensien,

City Mail Carriers, Post Office Clerks
Clerks and Carriers now get $1,700 the frst year on

regular and automatically increase $100 a year to $2,100
and $2,300.

Working Mall Carrier, Philadelphia, Pa.
“As a result of your training I stood 96.8% and was
appointed Mail Carrier seon after the cxamination and
am now working. I was alse offered a position as Rail-
way Postal Clerk.”
Kenneth Albert.
Philadelphia, Pa.

Customs Inspector

ASalary $2,100 to start. Men 23 to 45. Work connected
with examining baggage and merchandlse entermg the
country from foreign parts covering boats, trains, roads,
automobiles, etc.

Many Other Positions

Many other positionis are oltainable. Those wishing these
positions should qualify at once.

Get Free List of Positions

Fill out the following coupon. Tear it off and mail it
t{oday——now, at once,

This investment may result in your
government job.
-
FRANKLIN INSTITUTE, Dept. G260. Rochester, N. Y.

Rush to me, entirely free of charge (1) a full descrintlon of U. 8
Government Johs; (2) Free copy of illustrated 32-page book, “How

to Get a Government Job'’; with (3) List of U. 8. Government Jobsg
(4) Tell we what to do to get a U. 8. Government Job.

getting a Dbig-paid

Name

Address
Use This Coupon Before You Mislay It.

Write or Prlnt Plamly.
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desire men to learn Elec:
trlc Arc Welding and get

U s ManUFaCturers actical axper-ence u del

actual production condnhons in the laborator;es of choo!
Engineeriny. Moderate traming Fee. zyphcants will he
fully trained unm 1eady topass rigid tesl and assisted in securing

cmployment.
Presents one of the outstanding op-
portunities tor dy mc me antl

A R C future succes:
rapldly, leplnmng lalge nnd lntnrate
w E L D I N G czsh ngs, nvets Hu uts: 0lts, screws.

les hmsts luldges. stiuctural
steel work, etc. No limit to r.he application of welding to indus-
try, increasing dlllaln]lty and rerlucmg rnanufzctunng costs.

is a decided shortage of properly tra

Technicians and Welding Englneers
work, hit and niss jobs and low pay when in a
becorme a trained Specialist in Welding'

\MILWAUKEE/“‘

scﬂml of ENGINEERIN(]
~ Quatitute of Efedrtechnics

MM-1037 Broadway and E. State, Milwauke

Without Cobligation send Free Booklet f'The Dawn of a G:ganhe
Industry and Its Outstanding Opportunities.’

Also tell me how to become a
Welding Operator (3 mo.y-—-_
Gas Welder' (6 wks.)o_-
Welding Technician (6 mo
Welding Engineer (1 yr.)----
Electrical Engineer

B. S, Degree (4 YTS)acra mua
Student Loan PlaNecccaccaaaa

5
8
5
822
a
&
:T'
[
=
5
]
5
<

short time you can

Wis.

Refrigeration and Afr Cond!-

tioning Technicfan (3 mMoJe---_
Air Cond. Engr. (1 yr.)-
Radio, Televlsion (6 mo.).
Comimercial RadloEngineer(1yr.)
Earn Part Expense Plan.

Name

City weveen

Remarkable Machine

GUARANTEED

Milllons of
Bald Men and
Men Approach-
ing Baldness
Eager for this
ES. Amazing News!
YOUR HEAD
Attach to water fau-
cet. No water touches
scalp or person.
In as Little as 90

Days—RESULT
LIKE THIS!

old before your

s unnecessary to
tolelate falling hair or bald-
ness_in most cases. Ama*mc
PRACTO Hair Grower is GUA
ANTEED to grow hair on your
head or Money Back.

Intermittent Vacuum ne:uvenate: Blood
irculation and Hair Ro:

Just attach this simple, troubie- n—ee de-

Vvice to a water faucet, No water

touches your hair or scalp, Only the

PRESSURE of the water is used to pro-

duce Intermittent Vacuum, forcing rich,

Stop Tookin;
It

t| ouble, \\h'me massages and tonics can-

ot go. Regular treatments quickly pro-
duce thick, healthy

Write for FREE DETAIL

This astomshmg GUARANTEED Hair
Grower co<ts ony 24.50 Complete—
nothing e to Costs you NOTH-
L'G unlLss it \VDRKS for Rush
a

Davis Lane,

pany, Dept. A-556, 4204
Ohio.

Rays Set Up Burglar Barrier

[Continued from page 40]

service. It could just as easily have dialed the
fire department, or summoned aid from other
quarters. The invisible -beams are sensitive to
smoke as well as human intrusion. A small but-
ton is provided to check the apparatus so that
operation can be assured before leaving the pro-
tected premises or retiring.

Previous protectional systems relying on the
phototube have had to depend on a visible white
beam for reliable transmission of any consid-
erable distances, or when reflected by more than
a few mirrors. A 32-candlepower lamp was
placed in a projector fitted with a special filter
which transmitted only invisible rays of the infra-
red band. The invisible beam was focused on
the phototube through a special lens and holder
connected to an amplifier using standard metal
radio tubes. Because of its design, the system is
responsive to minute current values set up in the
phototube, making it possible to employ the beam
over long distances, and to reflect it from mirror
to mirror and effectively honeycomb a space
with unseen “fences” of electricity.

To demonstrate the distance of transmission
possible with the device, an invisible ray was
projected from a window on the 34th floor of the
G-E Building to a window on the 63rd floor of
the R. C. A. Building in Rockefeller Center, a dis-
tance of approximately 1,800 feet. Every time a
spectator passed his hand through the invisible
beam he caused a light in the R. C. A. Building
to be turned on. Even a whiff of cigar smoke
was sufficient to light up the window four blocks
distant.

The automatic equipment used in the demon-
stration was so small in size as to be almost un-
noticeable. The mirrors employed were incon-
spicuous, and so adjusted and installed that the
direction in which they reflected the beam would
have been a mystery, even to an informed prowler.
Disturbing these mirrors results in the alarm
being sounded.

The system remains operative even though the
power lines to the premises should be cut or fail.
It is so arranged that a battery supply of elec-
tricity automatically trips in if the regular cur-
rent is interrupted.

Build “Hollywood” Floodlight

[Continued from page 140]

one of the small rubber cups which are used
under the legs of heavy furniture. One way of
doing this is to get three of the metal “domes of
silence,” each a different size; bend the prongs
of the smallest over the clamp head, softening the
prongs first by bringing to a red heat and allow-
ing to cool slowly if they are too brittle to bend.
Place the next largest cup over this, then the
largest, thus securing a large, smooth and per-
fectly centered bearing surface which will not
cut into the rubber cup.
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Classified Advertisements

Rate for classified ads, 1Bc per word (include name, address and all numbers), per insertion.
accompany order and be received in this office September 3rd for the November issue (on sale September 28th.)
Mar., Modern Mechanix Hobbies & Inventions, 1501 Broadway, New York Clty.

Minimum 10 words. Cash must
Aadress Classified

A. C. GENERATORS

200 NEW General Electric or Century
Y4 horse, 110, 1750 alternating current
motors $6.50. Atlas, 6238-8th Avenue,
New York City.

Practical changes for automobile gener-
ators. See our advertisement at bottom
of page 133. Autopower.

ADVERTISING AGENCIES

2500% PROFIT Selling Gold and
Silver Reflecting Sign Letters. Stores
and Offices. 5 inch—$1.00 per hundred.
Free samples. Modernistic  Sign,
A-3000 Lincoln Ave., Chicago.

AMBITIOU'S Young Men interested in
entering Aviation as Apprentices, see
ad on page 22.

BLUEPRINTS

LARGE profits in your own bhusiness.
Sell new and used clothing, bankrupt
stock. Experience unnecessary. Every-
thmg furnished. Details free. Publix,
558-DL Roosevelt, Chicago.

LEARN Advertising quickly at home,
Easy practical plan. No text books.
Common school education sufficient.
Interesting booklet and requirements
free. Page-Davis School of Advertis-
ing, 3601 DMichigan Avenue, Dept.
204C, Chicago.

ADVER'TISE: Get mail-crder business,
agents. Free assistance. Free Ad-
Guide of newspaper, magazine, circula-
tions, rates, mailing-lists. Chicago Ad-
vertising Agency, 22 West Jackson,
Chicago.

ADVERTISE: 5 lines 100 National
Mail Order Publications $4.00. Lists
Free. Advertising Bureau, 4315-B Cot-
tage Grove, Chicago.

24 WORDS 40 newspapers
Goodall Advertising Agency,
Market Street, San Francisco.
FREE NEW advertisers rate guide.
Brown Advertising Agency, 140 South
Dearborn. Chicago.

AGENTS WANTED

AGENTS: Smash go prices. Santos

Coffee 12c lh. 4-0z. Vanilla 8%c. Razor
Blades 10 for 8Y:c. 100 Sticks Chew-

ing Gum 12c. Christmas Cards, 21 in

box, 14c. 150 other bargains. Premiums.

Experience  Unnecessary. Carnation
0., , St. Louis, Alo.

BiG MONEY and Fast Sales. Every
owner buys Gold Initials for his auto.
You charge $1.50; make $1.45. Ten
orders daily easy. WWTrite for particu-
lars and free sample. American Mono-
gram Company, Dept. 11, Dunellen,
New Jersey.

MEN Wanted for Coffee Routes. Earn-
ings up to $42.50 first week. Brand
new Ford Sedan given you as bonus.
I send everything: you don't risk a
penny.  Details free.  Albert Mills,
2448 Monmouth, Cincinnati, Ohio.
PROFIT with new products. Make,
sell, repeat. Analysis. Research.
Guaranteed formulas. Biggest catalog
free. Swvecial prices, leads. Gibson
Laboratory, Chemists, CE-1142 Sunny-
side, Chicago.

BIG MONEY taking orders; Shirts,
Ties, Hosiery, Underwear, Raincoats,
Dresses, etc. Sales Kit Free! Ex-
perience unnecessary. Write Nimrod,
Dept. 132, 4922-28 Lincoln Avenue,
Chicago.

BIG Money Applying Gold Initials on
Automobiles. Easiest thing today. Free

$2.00.
742

Samples. Also, Sideline Salesmen for

Name Plates and Tire Cover Transfers.

“Ralco”, 1305 \Vashington, Boston,
ass.

BE YOUR Own Boss! Operate used-
new clothing husiness from store, home,
auto. 2007 -300% profit. Everything
furnished. Catalog Free. Roosevelt
Mercantile, 550-AD Roosevelt, Chicago.

STRANGE Chemical Sponge replaces

clothes hrush. “Erases” dirt. Saves
drycleaning. Sensational demonstration.
Samples sent on trial. Rush name.

Kristee 125, Akron, Ohio.

1000 BARGAINS, Drygoods, Notions,
Drug Sundries, Specialties, Novelties.
Agents undersell stores. Free catalog.
Jobbers, Dept. 2298-A, 930 W. Roose-
velt, Chicago.

BEENU refinishes old cars_like new.
No painting, no polishing. Easy sales.
Big profits. Particulars free. ~Beenu
Products, New Hartford, New York.
YOU'LL Like Resilvering Mirrors.
Autoparts, Reflectors, Making Chipped
Glass Signs. Write Sprinkle, Plater,
850, Marion, Indiana.

MEXICAN Christmas Cards, Gifts.
Free Particulars. Samples 10c stamps,
Marquez, Apartado 1176-M, Mexico
City, Mexico.

AGENTS! Gold Sign Letters for Store
Windows: 500G, profit. Free samples.
Metallic Letter Co., 433-T' North Clark,
Chicago.

CHROMESHINE_ Polishing  Cloth.
Sample Stamp. Kaplan, 13 S. Eden,
Baltimore.

AMERICAN POLICE JIU JITSU
13 KNOCKOUT Blows without use of

fists, by internationally famous Jiu
Jitsu instructor. Send 15 cents. S. J.
Jorgensen, 286 Maritime Building,
Seattle. Washington.
AUSTRALIAN OPALS
OPAL Bracelets, dozen stones, very
heautiful ~ $17.00 Catalogue free.
eward, Optician, Melbourme, Aus-
tralia.
AUTOMOBILES

AUTOMATIC Carburetor Breather

that super-charges your car, gives 20%
to 30% more miles per gallon, more
power, quicker pick-up, smoother run-
ning and less oil dilution. Guaranteed.
Anyone can install it. Salesmen wanted.
Ask for details. Automatic_Carburetor
Comnany 814 Washington Blvd. Build-
ing. Detroit. Michigan.

AVIATION

GET INTO AVIATION. Air trans-
port pilots get up to $7,000 per year;
mechanics, $2.500. Learn at this Gov-
ernment approved school. Write for
complete information. State age. Lin-
coln Flying School, 4002 Aircraft Bldg.,
Lincoln, Nebr.

AEROPLANES, New Production,
$98.00. Easy payments. Propellers
for aeroplanes, boats, sleds, wind-driven
generators. $2.50 u[b Send 25¢ for
more_information. niversal Aircraft
Co., Fort Worth, Texas.

GOLD Reflecting Window Sign Let-
ters. Penny Each. Large Sizes.
Fasily Applied. New Styles. Ahsolutely
Beautiful. Free Samples. Atlas Sign
Works, 7941G Halsted, Chicago, Ill.
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INEXPERIENCED workers, apply for
aviation jobs now. Full salary while
learning. Details for stamp. Airploy-
rfnent., Box 553, West Los Angeles, Cali-
ornia.

METAL TUBE 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.

BUILD vour home from Dana Designs.
Descriptive folder 25c. Dana, Box 1381,
Indianavolis, Ind.

BOATS

“NEW front steering”, Motor Sleds,
using outboard or motor-size engine,
snowmobiles, blue-prints, kits and supe
plies. _Propellers, Counter-shaft. Bar-
gain Prices! Rush dime for details.
Mead Gliders, Dept. 10-MC, 15 So.
Market St., Chicago.

FORD and Lincoln Marine Conver-
sions. Send 10c for information,
Lehman Engine Co., Newark, N. J.

BOOKS & PERIODICALS

SPORTSMEN’S MANUAL—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. This 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

THOUSANDS of back number maga-
zines, books, technical publications. Sc
each and up. List 5c. Federal, Box
344, Dept. 23, Indianapolis, Ind.

EXPERIENCES, Jokes,
Magazine 15c:  Subscription
Wow, Eolia, Missouri.

Snapshots!
$1.00.

BUSINESS OPPORTUNITIES

PLASTEX Industry needs manuface
turers on small scale and for big pro-
duction of X-mas Tree Omaments. Art
Goods and Novelties in Plastex and
Marble imitation. Cheaply and easily
made in our guznanteed rubber moulds.
We cooperate in selling goods. You are
just in time for big Christmas season
now starting. Interesting hooklet mailed
Free. Plastex Industries, Dent R, 1085
Washington Ave., New York.

NEW Fascinating Business. Repair,
adjust typewriters, adding machines.
Learn easily at home from factory exe
pert. FEarn up to $15.00 daily. Come-
plete instructions covering all makes.
$3.00 postpaid or sent C.0.D. in United

States.  Adding Machine Equipment
Service, 3601 Michigan, Dept. 2047,
Chicago.

\NE START you in business, furnish-
m;z Outfits and Instructlons, 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 Ragse
dale, Inc., Drawer 110, East Orange,

Accept No Substitutes! Always Insist on the Advertised Brand!



Bicycle Generator
Lights Two Lamps

Eliminating the need for batteries, a
new bicycle generator produced by a
Feeehold, N. J., Grm provides ample
cutrent to Jight a front and rear lamp.
Auached o tha bicycla fork, the gan-
erator has a tiny governor that cone
trols the amount of cutrent supplied,
regardless of the speed of the bicycle.

he generator has a friction drive
wheel that runs off the side of the

franc tire.

MAKE artificial marble, glossy tiles,
unca:ny. Tabletons, plaques, floors,
luwes, novelties, Cement secrets, hand,
freprcof, inexpensive. Brilliant nle
and liquid rubber sa-nples 3c. Jehn H.

Payn, 945 Grande Vista Avenue, Les
AnZzeles, Calif.

RADIO  Aotion Avparatus—Light—
Heal your hguse, garage, ete., thru
Radio Waves. Fully explained in my
Lock, “A World of Tomorrow apd

Radio Motion,” Price $1.90 pogtpaid.
%. D. Brasick, Box 733.D, Fayette City,
A

NEW Brush Plating Outtts far auto
parts, reﬂeclors, etc., conpect to a hat.
tery, ne tanks usec. Almost as simpie
as paintinz. Good inceme plating and
gilvering mirrors, low cost. Free preof.
Gunmetal Cn., Ave. A, Deratur, ﬁ

LIKE To Write? Earn extra cashl
Clippiug  a=ud prevan‘m: newspaper
articles fcr vublishers.  Eimnle, fasci-
nating, profitable. Stamp brings details.
Division 76, National Press, 3923 \West
Sixth, Les Augeles, California.

PROFIT wit'n ncw products.  MMake,
sell. repeat. Analysis. Reseazch. Guar-
anteed formulas. Biggest catalog free.
Srecial _pricca, Jeads, Cibson Lajora-
tory, Chemists, CE-1142 Sunnyside,
Chicaze.

LEARN Marbleizing; with snew-whitc

composition imitates markle perfectly.
Learn meld making. Tequals ruhber.
No heat required. Free Samples.

Conell Institute, Grayling, Michigan.

*When Answering Advertisements Flease Mention October Hodern Mechanix

WANTED-—Names of men desiring
cutdoer work; §1700-82400 year; patrol
forests; pretect gaure. Qualify imme-
diately. Details free. rite Delinar
Institute, A-32, Peaver. Cole.

IF Y®U have some spare reont where
you can do ligkt work, sce our offer on
page 3:. Metal Cast Producis Co,
1696 Boston Road, New York Citly.
SUCCEED  Wita Your Products
Aake-Sell Them. Formulas. Precesses.
Accuratc apalyscs.  Catalog frece. A,
Thaxly Co, Washington. ), C
INVENTION Finance Magaziue, 80-H
Wall  Strcet, New Yerk.  Year sub-
scripticn 60¢ entered tlicn Preraise to
pay on receint of first ccny.
FREE LITERATURE describes hun-
dreds plans for making money locally
or by mail. Gilbert Supply, 1137-31
Breadway, New York,
A\WANT to make mere money? Lecrn
to resilver mirrcrs at heme, Comoplete
instructions $1.00. Guan, Box 6¢, Ne.
Birmingbam, Ala.
COLOR concrete surface with cheraical
solutions, Sample 10c.  Hollywood
Ccementcraft, 83528 \Wonderland, Holly-
wocd, California.
SLLL hy Mail! Beoks, Novelties! Bar-
gains| EE Sts! Particylars Free!
H. Elfco, 43 Narth Wells, Chicagae.
AGENTS—To mail our lierature.
Geod profits. Howe buziness. May.
weard, 149 Filth Ave., New York.
WHERE to buy at lcwest “holesale
prices. Tnformaticn  (ree, "orena,
Bex J12-A, Bay-onne, N. J.
MAKE Moncy, Spare cr Full Time.
Particulars Frce. Merit Co.,, 5976 Cote
Brilliante, St. Leuis, Mo,
HOW and where to obtain capi g] fully
explained, free particunlars, Star Service,
Wapakoneta, Ohio.
OPERATE Home.Office Business.
YWrite! Jon's, 174-A Garheld, Bmckl)n.
New York,
DOLLARS Daily Distributing Cards
Lac.ally. Pewell, Box 1963C, Cleveland,
0.

CAMERAS & PHOTO SUPPLIES

CAMERAS and supplizss. Free illus.
trated catalog listing everything photo-
raphic—still and movie tameras, films,
enses—at tremendous savings. Hun-
dreds of hargains, new aud used. All
guaranteed. \Ve take your old camera
cr equipment in trade, Write now for
your Free copy of our newest mooey.

saving Bargam Book— just out!
Limited edition.  Huwry!  Ceutral
Camera 0. (Photegraphic  Head-

quarters since 129Y), 230 So. Wabash,
Dept, :0-J, Chicago,

BIG Value! $1.95 provides you with a
cemplete darkrecm eutfit!  Includes
every item for develeping and making
prints ap to 2!4"x3)4". Free cataleg
of big values in cameras and pheto-
graphie supplies! Send for it nowl
Bfarks & Fuller. Ine, Dent. MM-13,
Rechester, New Vork, U S, A,

Special Shoes Make
Ladder Slip-Proof

These nine.ounce ladder shoes are
equipped with high, permanent ridgcs
that prevent the ladder from slipping

on greasy or graveled surfaces. Pro-
duced by a Denver, Ceolo,, manufac-
turer, tbe shoes are designed for
bolting to all types of ladders

MOVIE Films, But wholesale auy
size, develep yeurself, save over bull.
Camplete developing instructions with
hiz sample, one dollar. Lake Camera
E/xchange, Gary, Ind.

CARNIVAL BANMES

MAKE You MMeney—@utfits supplied.
Catalog 10c. “MooreMade’, Tapeer,
Alichigan.

CARTOONING

CARTOONING Course $1.00 Cem-
plete: 30 lessons, over 500 illustrations,
with drawing pens and pencils. Scovell
Studies, Box 748.M, Hullyweerl, Calif

CARTOONING & COMMERCIAL ART

EARN cash income, conying aed dunli-
cating simple carteens for advertisers,
3N Service, Argyle, Wisconsin.

GHARTERS

MAKE meney in rhetography, Learn
quickly at heocie.  Spare or full time.
Ezsy plan. Previous experieuce un-
necessary. Common schoel educatien
sufficient.  Tnleresting Deoklet and re-
cuirements free. American School ef
Phetegranhy, 3G01 Michigan Avenue,
Dent. 2048, Chicaxn.

INCOME Frem your camera instead of
expense. Low cest home course teaches
3-eu to make photographs for magazines,
newspaper3. adve-tisers, ‘U'rorendens
demand. Earn good money twherever
yon live. Free becok. Uuivcrsal Phetogs
Tan her:, Dept. A, 10 \West 33rd St
New York. .

DFTLAWARF Chartrv s Cnmplete in-
corpotating andl organiziog service $33,
Submitted forms. Chas. G. Guyer, Inu.,
Wilmington, Delaware.

DETECTIVES

DETECTIVES. Make Secret Investi-
gations, Experience unncccasary. WBe-
tective Particulars free. Write, Gecrge
Wagner, 2640.V Broadway, N. Y.

BE A DETECTIVE. Make secrct in-
vestigations, Excellert nppor:unity.
WWrite for free particulars, Raymond
Stults, Elkhart, Indiana.
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Bakelite Device Spurs
Wrappmg Of Coins

Javesited by Alber¢ Wagner of
Chicago, Ill,, this new molded bake.
lite device enables coins to be placed
in weappers much fester than the usual
method employed. The coins are
dropped into a funnel from the counter
and the wrapper sealed when filled.

EDUCATIONAL & INSTRUCTION

WHY ENVY THE OTHER FEL-
LOW his ability to gain attentien—win
frisnds—get ahead in the world? You
tea can have the same background_ ef
culture and knowledge Wby reading

PHO®'I® FACTS—the New Magazine
with 2 New Idea, Jt is enjoyable
education in magazine ferm. Ask your
leczl news dealer, or writc to 22 W.
Putnam Ave., Greenwich, Conn, en-
closing 25¢ n stamps or eoin.

“UNCLE SAM"” Jobs. Start §105-
$17.5 manth, Men-wemen.  Prepare
immediatelé for next announced cxami-
1nations. xDerience usually unneces-
sary.  Full narticulars—list positi.ms,
Free. Write seday. Franklin Institute,
Lyent. Host, Rochester, N. Y.

MEN Wanted—learn Tool & Die
Makiug. Automatic  Screw  dMach.
Machinist Trade. Big Demand. Actual
Experience. Expert Supervision. VVrite
for Free Book “M”. Allied Screw
Machine Ce.. Inc., Schosl Bii.. 603-9
Lake St., Chicago,

\WANTEP Immediatcly, Mcn-\Wemen,
age 18-50, qualify for Govcrnment Posi-
tinus. srunience  $105.$123  month,
Common education sufficient. Valuahle
information free. Write, Instruction
Service. 234, St. Leuis, Mo.

PREV'ENT Check Forgery! Fascinat-
ing [llustrated Buoklet 10c.  Protection
Saciety, Olklahoma City, Oklahoma.

BEGINNERS iustructer] for Florida
hotel pesitiens. Lee Institute B, Drawer
1786, Besten.

ELECTRICAL SUPPLIES

HUNDREDS of ncw anrd rare items,
revlacement parts and supplies.  Send
Ine for new, 60.page wholeszle cata-
loz. Aatopower, 412 S, Hovone Avenue,
Chicago.

ENG!NEB._M_DTO_R_B. ETC,
WINDING Data, 273 mulers, single
and thres phasc. Drice $1.00. Metor

:I&ata Service, Box 7631, Kansas City,
o.

FOR INVENTORS

PATENT YOUR IDEA. Write im-
mediately for two, free Looks, ‘‘Patent
Protection”” and “When and How to
Sell an  Invention’* Fully exwlain
marly interesting noints to inventors and
illustrate importan* mechanical [rrm-
ciples. With books we also send “Evi-
dence of Invertion” form. Prompt
‘erwce, reasonable fees, thirty.seven
ears’ experience, Avoid risk of de-
y. Address: Victor J. Evans&Co
Registered Iatent Attaorneys, 921.1,
Victar Building, Washington, D. C.

INVENTORS—Small iceas m. wy have
Jarge cemnmercial possﬂlllllles rite us
for FREE Beek, “Paient Guide for the
Inventor” and “Record of Invention”
form. Delays are dangerous in patent
matters. Free information on how to
proceed.  Clarence A, O'Brien and

an Berman, 28.K Adams Building,
Washingten, 1). C,

NBC Develops
Mobile Transmitter
For Auto Use

The Nadional Broadcasting Company
has developed a new mobile trans-
mitter that can be placed an the back
seat of a touring sedan. Shown above
is the unit installed and_ ready for
operation. A gasoline driven gener-
ator supplies power for the et

|{OUSE TRAILERS

WE SUCCFESSFULT.Y SELL inven-
tiens, patented and unpatented. Write
for proof, and tell us what you have for
sale. Charteseci Tnstilute of American
Inventors, Dent. 5-B, Washington, D.C,

INVENTORS: Send for my free 72-
page teok. Conscientious, prompt per-
sanal service on all patent masters.
Registered _ Patent  Attorrey, L. F.
Randolph, Dept. 231, \Vashmgton. ».C.

“HOW To Sell an Invention”, Wrile
for frec informatien., C. L. Drew,
1010 Hobart Bldg., San Francisco,
Califernia.

FORMULAS, PLANS.

ANALYSIS. Research. Newest guar-
antecd formulas.  Biggest catalog free,
Swecial _prices, lcads.  Gibson Lalora-
tory, Chemists, CE-1142 Suwpyside,
Chicago.

£TC,

ROOK of money making ideas, Plans,
Formulag, information, litcrature frec,
“Harry's'"", 1320 N. 15th St., Harrise
burg, Penna.

FORMUT,AS. CGnod ones. For malcmz
fast selling products. Special prices.
3 Chbemical, Box 4651, Pittsburgh,
a.

BUILBPERS—A Big 68 Page Book,
tells all about trailers. Hew to plan
and build the Iztest modern designs,
Complete instructions—how tu  select
and where to g¢t dependable material
and s.usplies. 350 illustrations, over
S00 new and imvroved parts and acces-
sorics, Every phase of trailer con-
struction ls dealt with. The Book is
cempiled by Engineers engaged in
trailer building, Send 25 cents, coin
or stamps, to ccver postage and mailing.

. Stcphens & Company, 2802 East
J4th St.. Kansas City, Ma.

HYPROTISN
HYPNOTTSM. Complcte 20 Method

Course 25¢. I,onk Institute Hypnotism,
D-1313, Palatine, Illinois.

INVENTIDNS

HAVE YOU a sound, prartical inven-
tion for sale, patented or_uupatenled,
Ii 0, write Chartered Institute of
American Inventors, Dept. 5.A, Wash.
inzton. B.

w T —Patented, Unpatenied.
Beught outright, rayalty. Write Arel-
lano-Power Company, 53 West. Jackson,
Chieagn, INinois,

INVENTIONS sold, Straight com-
mission basis. Write Commissiou Sales,
Box 31, Augusta. Maine.

PLAY Piano by Ear—New simplified
10-week mcthod—Anyone ran_ learn
complete course sent_for $1.00, Money-
back guarantee. Binghamtan Corre-
snondence  School, 30 Grand Blvd,
Bingbamten, N. Y.

LEARN Welding. Build your own Arc.
wrlder frum old antomobile gencrators.
Send $1.00 fer Certificd [asteuctive

Plaps. B.Welders Club of America,
Bex 3432 Chicago.

FOREST Johs Available $125-$17§
worth. Cabin. Hunt, trap, patrel
gualily immediately, Write Rayson
crvice. B-32, Denver, Colo.
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Aceept No Sibstitures!

FORMULAS—ILatest Money Makers.
Litcrature free, D-Belfart, 4042 N.
Keeler, Chicago.

FORMULAS—AM kinds. Guaranteed.
ﬁ;l._lalgz Free. Kemico, 67, Parkridge,
inois.

FROG RAISING

FROG Ruising—New Method.
trated Publication — American  Frog
Raising, Introductory piricc enly Onc
Dollar prepaid. Nu.American_Giants
(registered). Americzn. Frog Publish.
ing Ce.. 167 South Manle Ave.. Ridge-
woed, New Jerscy,

llus-

INVENTIONS WANTED

INVENTIONS Commercialized.
ented or unpatented.
Fisher _Company,
Louis, Mo,

SMALI, Inventions wanted by manu-
facturers. I'l] help you sell yeur in-
vention. S, Hull, L-7829 Euclid Avsnue,
Cluvelarn), Olio

MACHINERY, TOOLS E SUPPLIES
FREF—Rarr.ain Catalog, handy elec-
trical tools, drills, motors, machinery,
accessories; for mechanics—craftsmen.

Paramount Products, 243B Broadway,
New Yerk,

Pat-
Write Adam
582 Enright, St.

Always Insist on the Advevtised Drond!



Matrix Guards Trees

Califocnia otchard owners have found
2 novel pratection for their Young trees
in areas where rabbits and rodents
have shawa g liking for tender back.
Each tree is wrapped with @ used
newspaper matrix, T he tough sheets
of specially prepared cardboard are
obtainable at almost any daily news-
paper plant at a small cost.

$4 BUILDS a circular saw and lathe,
Includes accassories. Cemplete plans
50c <ach. A. G., 47 Park Avenue,
Bingzhamton, N. Y,

BENCH lathe, new, $3¢.50, Spray
paint portable set complete, $19.50,
Burk Machine, 1312 Prospect, Toivdo,
Ohio. Cireular,

MAGIC TRICKS AND NOVELTIES

MAGIC Tricl:s 'lt lower Pl’lC(‘S. South’s
largest line. My famous ~Bock 1000
Wnders" ;mr! ‘50 Alupic Mysteries'
ro:tp;ud. 10c. Write today. You will
he surprised,  Lyle Douglas, Station
A-2, Dallas, Texas,

I'ROTTSSTONAL Catalcg of a thouw-

sand tricks, 25¢. We subuly every noted

megician. Halden, 222 "West 42nd,
ew York.

MALE & FEMALE HELP WANTED

AMAZIXG invention closes all cloors
silently, automatically, J\g\v oil prin-
cirte.  Easily installed. IVever needs
attention, Priced dellars less than other
checks. Unlimited market stores, offices,
factories. Free demonstracor furnished
workers, Kant-Slam, Dept. X-63,
Bloenifield, Indiana.

MIDGET AUTOMOBILES

DBUILD a Mideet Miller Racer, Cam-
pleze plans for coustructiong this authen-
tic mideet automeinle appear in the new
1936 cdition of How-To-Build-It alun
with many ether intere St‘“f hame and
workshop plans, Scnd S0c for this 148
page book to Mcdern Mechanix Publ.,
Co., Greenwich, Cenn.

JIIDGETS! Equivment! Used metors
fur sport midgets, $4.00 up; for races:
$10.00 up, List of (0 meters, also used
rzcers and parts, 20c.  Shipps Mlidgets,
Box §43.B, Zanesviile, Ohio,

MISCELLANEOUS

KELP your dog ur cat (ree from
dangerous Hcas. Fasy to apply; harn-
less te animal. Trial size, pleaty for
large dog, 15Sc. Shaw's Flea-Seci, West-
mont Avc. Haddenteld, N. J.

YOUR chance! One dollar brings rub.
Ler molds, instructivns casting beautiful
imitation marble, catalogue mocels. Pay
postade on arrivzl. Culonial Arvt, Derry,

MODELS & MODEL SUPPLIES

YOUR Ideas cleveloped into practical
working mndel, 30 years successtul
experience; thousar:ds satistied custom-
ers. Confidential service guarauteed.
Baok references. Send Jc postage for
32 page book ‘“Making Inventions Pay.”
Crescent_Tool Ccmpany, Dept. T, Cin-
cinnati. Ohio.

LARGE Cutalog Engines—Supplirs—
I5c. Ftlemco, J-2417 N. Aahland, Chi-
cago.

MODEL RAILROABING

BUILD a Medel Railroad in 00 gaage
(¥ inca between rails), A complete
catalogue of parts, constructlen kits,
anrl completed units, One Dime. Nason
Ruilways, P. O. Box 9, Mt. Vernon,
N. Y., Dept. 10X.

Python Gets Mouth
Swabbed Daily

A king python at Frank Buck’s Jungle
Camp in Massapequa, L. 1., requires
daily swabbing of its mauth in arder
to prevent cankcr sores. Shown above
are two men forcing the huge snake’s
mouth open for a treatment. Six more
men are required 10 hold the 22.foot
python to prevent its coiling.

INVENTORS—Smull iteas may have
large cnmmercial pmsﬂnlme~ Write us
for FRFE boo)c2 Paten: Guide for the
Tventer” and “Recard of Invertion™

form. Delays are dangerous in patent
matters, Free informaticn on how to
praceed,  Clarence A, Brien and
Hyman Bcrman, 28-K Adams Bailding,
Washington, D. C. g

MOTION PICTURE & SQUND
EQUIPMENT

LIZARN Motion Picture Theatre Busi-

ress. Home-Study Training: Mlanage-
cient,  Advertising,  Projection,  Fiee
(.1‘ulu. Theatzc Institute, 345 Wash

ington, Blmira, N, Y.

MOTORCYCLES

RECONDITIONLI} Motorcycles. Now
—-used parts for al makes, Autherized
Tlarley.Davidson  Bealer. Whiiman
DMstorcycle & Supply Co.,, 403-2 South-
west Blvd,, Kaneaez City, Mo,
SFN™D 15¢ fu- illnstrated used Motor-
evcle cataleg. Margains. Largess stock
qume Jundian parts and_motoreyeles.
qun Moatoreyce Sales, Kansas City,
. Uv

QFFICE EQUIPMENT

TYPEWRITERS mulugraphs,\.ndregs-
ing machinzs. adiders, lictaphenes, dnp-
licatars, sealers. felders. Save Falf,
write Pruitt, 553 Pruitt Bldg., Chicagu.

OLD MONEY WANTED

MRS. M. earned $267, three weeks,

raising mushrooms in cellar!  Excep-
tional, lut veur cellar, shed rerlaps
suitable. Ve buy creps. Book free.

United, 384S Lincoln Ave., Dept. Y0,
Chicako.

AT HOME- your own manufacturing
business; making pofrilar $1.00 nov-
elties. Cost yvou 3c te 15c.  Fivervthing
sunplied.  Write So-Lo \Yorks, lcpt.
X 843, Cincinnati, Olia.

MALE—INSTRUCTION
DETECTIVES Work home or travel.
Experience unnecessary. Write, Ameri-

can Detective Instituse, 2640-T Broad-
way, N. Y.

When Answering Adpverticements Please Mention Octeber Modern Mechaniz

$5.00 to $500.00 EACH paid for Old
Coins. Keep zll old money. Get posteil.
Send 10 cents far Iliustrated Coin
Value Book, 4x6. Guaranteed Buying
and Sel[mg Prices. Coin Exchange, Box
8.LeR Y.
]'TJST Isswxl. Send 20e for nawest
1937 comulete 36 nage coin huring book,
cantammz 84 x[lustratluns, ]l-mup'bguar-
arteed prices we pay for enins nited
C(]Jl:n Company, Box 3516-K, Cleveland,
iio,

PATENTS
PATENTS. _ Bcoklet free.  Highest
references, Best resulte. Reasonable

fees. Watson E. Coleman, Victor Build-
ing, Washington, D. C.

CASH for Unnatented Ideas—Stam
1 rarticulars.  Mr. Ball, #141
t Avenue, Chicago.

PATENT ATTORNEYS

PATENT VYOTUR TNEA, AVrlie imene-
diately for twa free books, ‘'Patent Pro-
tection” and o \When and How to Sell
an Tnvention.”” Fully explain many iu-
teresting points to inventors and illus
trale impertant med.mmcal principles.
With beoxs we also send * ‘Evidence_of
Iavention” ferm.  Prempe serslcg,
reasonah’e fees, thirty-seven years’ ex-

perience. Avoid ritk of delay. Address
Victor vans & Cc, Registerced
Pulent Atterners, 920. L, Victur Build-

ing, Washingten. D.

INVENTORS——Small ideas may have
large commercial possibilities, Write us
for FREE Logk, “Patent Guide for the
Tnventer” and “Record ef Invention’”
ferm. Delays are dangerous in_ patent
matters. Free information on hov: ta
rroceed.  Clarence A, O’Brien and
Fyman Derman, 28-K Adams Building,
Washington, D. C

“INVEWTOR’S Guidehook” ccntaining
96 mechanical muvements and advice
ahout patenting, sellinc inventions, alsa
“Record of Invention”, Free. Frank A.
I edermann, Patent htlmney Eongineer,
15 4 \-xs:au Street, New York.

INVENTIONS Commercialized, Pat-

ented eor unpatented. Write Adam
Fisher Company, 582 Enright, St.
Louis, Mo.

PATENTS WANTED

INVE.\‘TIO]\ S Wanted—Patented, un-
natented. }vou have an idez for sale.
write Harlley Inc., Box 928-J, Baa-
gor, Mainc,
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Special Short Wave
Tube Aids Broadcast

A Westioghouse engineer examines

the short wave power tube that makes

it possible’ for Station KDKA, in

Pittsburgh, Pa., %0 send tnessages te
South Africa,

PERBONAL

WHY ENVY THE OTHER FEL-
LOW his ability to gain attention—vin
friend s—get ahead in the world? You
tea can hawve the sume backgrounl of
culture amd  knowledge by reading
PHOTO FACTS—the New Dlagazine
with @ New ldeo It is enjoyable
education in magazine form, Ask your
local news Cealer, or write to 22 W,
Pulnam Ave., Greenwich, Conn. en-
<lesing 25¢ in stamps or coin.

PERSOMAL: $5 FOR EACH joke
published in THE JOKER. Secad 23c
(subscrigtion) and juke. THE JOKER,
4238 Sules Street. Phila,

STUTTERING and Stammering cor-
racted at home. Rooklet free. Paul J.
Wolfe, Box 52, Pittshurgh, Penr.a,

PHOTO DPEVELOPING

PEVELOP md prind your own Dice
tures,  Save time, meney with our com-
plete $1.95 eutfit postpaid er pay pusi-
man $1.95 COD. Includes electric
reby lamp, srinting {rame, photo Paper,
ckemicals and equipment, One of hune
dreds of amazing barzains in cur Free,
ne-west, money-saving DBargain Boek.
Send for it today! Central Camera Co.,
230 Sa. Wabash, Dept. 110.J, Chicaga.

FINER Firishing. Rells developed and
printed, with One Colored enlargement,

or two professional enlargements. All
far 25¢ (coin). Genuine, Natienally
Known, Mocntone Superior Quality.

Blaen Pheto Service, La Crosse, Wis.

ROLLS PEVELOPEB—Two Beauti-
ful Double \Veight Professional Eun-
largements, B8 Never Fade Puints, 23c.
Century Photo Service, LaCrasse, Wis,

ROLLS PEVELOPED—25¢ coin.
Two 5x7 Double Weight Professional
Enlargements, 8§ gloss prints. Club
Ptatc Service, LaCrcsses Wis.

PRINTING
250 STATEMENTS (or Letterheads),
25C. Favelopes $2.50. L0V Carcls

$1.50. Postpaid. High Quality. Samples,
Imperial Press, Norman, Oklahoma.
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STATEMENTS., Envelopes, Letver-
beads. 200—$1.00 P’osipaid. Samples
Freel Woods Press, Bedford, Penna.
QUALITY Printing. Lawest Prices,
Samples. Tucker Ageucy, Bex 63,
Indianapolis.
RADIOS
FAKM-CITY radiog $7.95 complate.

Save half. Agents free offer amazing
prices windchzrgers, power plants, ac-
cessories.  Aarco, 1250 McGee, Kansas
City, Mo,

PLANS 36 Distance Crystal Sets 30c;
18—25¢; rccord 4230 miles, with *'Rudio
Warkhench”. Laberatories, 151.K
Liberty, San Franeisco.

BUILD Pocket Radio that gets Europe.
Plans, drawings, 15c. Federal, Box 344
Pent. 23. Indianavolis, Ind.

RADIO & TELEGRAPHY

RADIG® Engincering, hroadeastiug,
aviaticn and police radie, Servicing,

Marine and Merse Telegraphy taugit
thnrou%hly All expenses Jow. Ca!alua
free. odge's Institute, King St.,

paraiso. I
SALESMEN WANTED

JMARKE DMoney Fast! Werld's largest
Manufacturers of patented “sealvcl”
trade cards and sealed ceupon Lusiness
stimulater games for all retail stores,
Lieer taverns, service statious, etc. Easy
to sell ou onr S0 day money back rtrial
lan. Brand New Foot Ball Beal, Base
all, Mostery Star, Secrat Panel, etc.
Alse 4 Big Lines of Gorgeous Art
Calendar Subjects. Advance commis.
sions, Jéc¢ in stamps hrings you propaid
great Dbig $3.0) value sales manual,
Wetthmore, Inc, Dept. 31107, 221 E.
20th St., Chicagn.

MAN WANTED—Uy shoe manufac.
turer establishce 24 years, for sales
work. Ready cash daily and free sl:oes
zs bonuses to producers. Ne experience
needed. Your ewn shocs at factory
prices. Complete liue _showing 230
styles including famous Velwvet- Eez air-
cushion nailless insole ghocs, sent {ree.
Vrite Mason Shoe Mfg. Company,
Dept. D20, Chinpewa Talls, Wisconsin.

IMMEDTATE openings for gmhtxous
men! Wear, inhiadoce “Tairbanks™

tailored-tomeasure clothes, make up to
$10 in a Pay. “ericnce umJecessary.
Bonus Suit ofer. Low prices. chk
sales. Free outfit. Permarent! Fair-
banks Cempany, 2311-A  Wahansia,
Chicago.

Horizontal Handles
Cups Allow

“Nesting”

A new type of hocizontal cup handle
(above) is said to make cup-drinking
secute and comfortable beside having
the advantage of permitting compact
“mesting” of cups when oot in use.

Drawing Board Has
Self-Aligning Bar

Impervious to water and aleohol, this
new type drawin& board has angle
steel supports with rubber feet that
hold it at a comfortable drawing posi-
tion without stipping. Made of a
hard, fibcous material, the board will
not warp or crack, A permanently
attached, self-aligning parallel bar is
featuced. doing awny with the need for
the usual T.square.

WANTED—AMlen for xood paying work
with a lucge shoe vompar.y. Good pay
cvery day,  Free shoes as bonuses to
“ag-getters”. No oxperience ueeded.
Compleie sales eutfil sent free. Write
Censolidated Shoe System, Dept. M25,
Chippewa Falls, Wisconsin.

COLD Rcflccung Window Sign_Let-
te:s. Penny Lach. Large Sizes.
Fusily Applied. New Stylca, Absolutcly
Beautiful. Free Samples. Atlas Sign
Works, 7941C Halsted, Chicago, INL
BIG commissions scllinz storcs celluloid
nricing  tickets, metal shelf mcullinyg,
menu covers, signs, chrome changeahble
letters: T, Pricing Press. 124 White
St.. New York,

TATTOOING SUPPLIES
TATTOOING Outfits, Supplies—Cata-

leruc. Guarantzed Remover. “WWaters,"”
M.965 Putnam, Detroit.

TAXIDERMY SUPPLIES

TAXTDERMY—Send taday fer Fice
Cataleg showing guarauteed t:mlderm}
snpplies.  Glass Eycs, Shields, Panels,
Head Ferms, etc. Laxidermic Mfz. Co.,
Dent. 6. AMemphic, Tenn.

TELESCOPES., MICROSCOPES, ETC.

TELESCOPES Microscopes, Binecu-
lzrs.  Lowest vrices.  Ontical catalog
free. Brewnscepe Company, 234 Fifth

Avenue, New York.

TELESCOPES, Micrascobes, Rinwen-
lars, \Ilneml(y.y. hemistry., Cataleg
irce.  Tecke, Evanston, IMinois.

BUTLT Neflec-ing telescopes; catulog
free. Imstructions 10c, .lmua. Yale-
ratories, Larchmont, N.

WELDING & SOLDERING

ARC-WELDER 40 wvolts, 25220 am-
seres, Birect Current, Build it yourself
from old North-East, Dedge autemobile
generators. Low cost and upkcep. Re-
sults gparanteed, Certified Instructive
Plans $1.00, C.O.D, $1.12, Free Cen-
sultation Servi ice for onc year. Welders’

lub of Ame:izz, Box 3432.B Mer.
chandise Bart, Chicago.

WIND ELECTRIC PLANTS
GENERATOR Propellers, exnertly de-

sitrned at factery vgrlces Universal
Aircraft Co., Fert Warth, Texas.

Accept No Substitutes! Alvays Tasist on the Advertized Brandl



Odd Jobs For Dynamite

[Continued from page 148]

gas and blow the fire so high and wide that there
is no flame left to ignite the gas when it starts
coming out again; clearing snow from automobile
highways through mountain roads; digging
trenches for fences to keep foxes from escaping
on fur farms; helping to build airports, golf
links and to drain farms—these and many other
tasks are all in the day’s work for “Old Man
Dynamite.”

Another new use of dynamite which has great
economic value for the entire country has just
come into prominence largely through the gov-
ernment’s aggressive efforts to halt soil erosion.
With the aid of dynamite, thousands of CCC men
are now engaged in what is known as gully con-
trol work.

Millions of acres of land have been made
worthless by gullying, the effect of water tearing
away the soil on slopes. This is being corrected
on a large scale by the use of dynamite in a new
form, a “free running powder,” it is called, or
dynamite in granular instead of stick form. The
powder comes in bags and is poured into holes
for the blast. It is set off with a stick or part
stick of dynamite detonated by an electric blast-
ing cap. A pint of the powder equals a pound,

thus enabling the engineers to do accurate work.

Objectives in gully bank blasting are to deposit
a sufficient quantity of topsoil on the gully
bottom so that trees, bushes and grass may be
planted there to prevent further erosion and to
keep this topsoil, so deposited, from washing
away, by constructing soil-saving dams at care-
fully selected points in the bottom of the gully.
All this involves the moving of thousands of
tons of soil, a job which is made practical and
more effective with the aid of “Old Man
Dynamite.”

P. O. Supplies Weather Data

With little more effort than dialing two figures
on the telephone, Berlin, Germany, residents now
can get any kind of specialized information about
the weather from the local post office.

The service is particularly designed for trades-
men, sportsmen who want to know what kind of
weather to expect the following day at some
resort, and hotel keepers, who thus are informed
whether to expect large or small crowds.

The cost for such calls to a division of the postal
department is about 14 cents. The subscriber
simply dials “K-4,” makes his wants known, and
is shortly called back with the required pre-
diction.

ADLETS FOR HOBBYISTS

(See regular classified section for rates and other Information.)

STAMPS

COLLECTORS TIllustrated Catalogue Free: 28 pages,
featuring, United States, Canadians, Newfoundland, British
Colonials, Jubilees, Edwards, Sets. Sent for postage or
Enm%ly free. Empire Stampco., Dept. MM, Toronto,
anada.

PRODIGIOUS Package: Wurtemburg Set; Negri Sembilan,
Perak, Selangor, Siberia, Trinidad, South American Air-
post—Only 5¢ With Approvals! Saxon Company, 3 Dekalh
Ave., Brooklyn, N. Y.

MAGNIFICENT Mourning Stamp; complete issue com-
memorating bloodiest period in history with 20 additional
commemoratives only 10c. Friendly Filatelists, Box 4428,
Philadelphia, Penna.

T.LARGE SPANISH Ship stamp. Azerbaijan, Cameroons,
Chad, Dahomey, Ubangi in packet of 57 stamps. All for
5 cents with apnrovals. Swedell, 3129 Garfield Ave., Min-
neavolis, Minn.

EXTRAORDINARY Free Offer—Turks Caicos, $5 U. S.,
Caymans, Western Samoa, Baden. Everything for 3c post-

i]ge. Approvals sent. Viking, 1 Hanson Place, Brooklyn,
STAMPS! 100 diff. 3c; 500 diff. 3Sc; 1,000 diff. 90c!

Illustrated Album (4000 spaces) 22c.

Approvals sent.
Tatham Stamp Co. (D9) Springfield, Mass.

COMPLETE Nyasaland Coronation set of three varieties,
lénused—l Oc to approval applicants. Sundman, D10, Bristol,
onn,

MONTHLY Stamp Magazine, 6 months and 25 foreign
stainps, 25c. American Stamp Journal, Cedar Rapids, Iowa.

W hen Answering Advertisements Please Mention October Modern Mechanix

FREE!!! New King George VI set.

. Postage 3c.
ROBERTS, 901T Fourth, Baycity, Michigan.

FREE—25 different United States with approvals.

Enclose
3c. Sidenburg, Baroda, Mich.

COINS

$5.00 TO $500.00 EACH paid for Old Coins.
money._ Get posted. Send 10 cents for Illustrated Coin
Value Book, 4x6. Guaranteed Buylr{}z and Selling Prices,
Coin Exchange, Box 17, Le Roy, N.

Keep all old

FREE: Foreign Coin, Banknote and Large Illustrated coin
catalogue, for 4c postage. Approvals sent. Tatham Coinco,
Springfield-9, Mass.

COINS, Beadwork, Indian Relics, Minerals, Books, Curios,
IS{tamps. Catalogue, 5c. Indian Museum, Northbranch,
ansas,

CALIFORNIA gold quarter size 27c. $V4 size 53c. Large
Tllustrated Catalogue 10c. Norman Shultz, Salt Lake, Utah.

INDIAN CURIOS

12 ARROWHEADS, Spearhead, Wampum; Scraper 99c—
Pestle  98c—Tomahawk 88c. 20,000 Bargains. Photolist
10c. Museum, Rutland, Illinois.

INDIAN CURIOS.
Tomahawk Head 50c.
Dardanelle, Arkansas.

100 good ancient Arrowheads $3.00.
Illustrated catalog 5c. H. Daniel,
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MAKES WORKSHOPS HUM
A few drops of 3-In-One Oil acd smoothness and speed to
lathes, rootors, light electric tools, action points of braccs,
Always use 8.In-One Oil because it is specially blended to
give “triple action" =it cleans, cils, preventsrust and tarrish.

LUBRICATES-CLEANS-PREVENTS RUST

MICROMETERS

Six iar.'o Bet, in wvelvet 1i
. al Wlﬂt'mr"lgdsll L ned legthep gpase.

ur orl:uni
Bargam Prite‘mp w to Shippad

FRI
paid on rece; ipt I.'E | Lm]
FOI.DER G0, shipmenie, scn.d: dbpamit of Ea.00.

Mll’:ﬂo PRODUCTS, 529 B. Jeflerson Ave., Detroit, Mich.

E]/AN@@ ‘TOOL OF

1001 USES

Grinds - Drills - Cuts - Pallshes o
Carves« Routs -Saws - Sands
Sharpen: - Engraves

A whole shop full of tools
in ene for work on all met-
als, alloys, bone, resins, glass,
stone, wood, etc. Uses 200
accessorles. Saves hours of
tedious work. 13,600 r.

A Cor DC, 110 volts. $P10.75 and up, postpaid. 3
Acccsseries Free.

DE LUXE MODEL
For constant service, nothing com-
pares with thig easy-to-handle pro-
duction tool. Saves time and labor,
Fastest, smoothest, most ?owerful
tool foritstypeandweight. 25,000r.p.m
$18.50 postpaid. 6 Accessories Free,
Geta Demonstration at Your
ealer’s or Order Either
Model on 10-Davs Money-
Back Trial. Camlog Free.

CRAFTSMAN'S PROJECT BOOK
“Pleasnre and Profis with a Handee"
Easy woiking plans fer making many
interesting and unusual projects, 25¢
stamps er coin.

Chlcazo Whesl & Mig. Co. 3101 W, Monroe 8¢, o

end Catalo, Praject Book

> Plux
In any
Socken

§10.76 Model EI Do Luae Model O Scod © ﬂ: ;‘6
| NUME v R I e s eveveros e tamas 1
i |
» Address L

Car Overhauled After Trip

[Continued from page 118]
accounts for the valve seats not being in a perfect
plane, check carefully into the matter of conling.

That is just part of the valve job. Look into
the guides and make sure they are not gummy.
It may be necessary to ream them a little to cut
out incrusted deposits. If there is excessive
carbon and gummy substances in the guides the
chances are that they are badly woin and should
be replaced. Leakage of air through the guides
will lean out the mixture frem the carburetor
and prevent the engine from idling evenly.

Valve work is now most efficiently done with
the aid of special equipment. Much attention is
pald to the matter of keeping the valve seats to
the width originally specified by the manu-
facturer. Factory specifications for valve spring
tension and tappet clearances are also carefully
observed. Without sufficient clearance valves
hold open and burn when the engine heats up en
a hill; with too much clearance the valves do
not lift high e¢nough and the pistons do net
suck in the normal quantity of fuel vapor. It is
important to avoid lelting grinding compouncd
werk into the cylinders or inte the openings to
the water jackets.

Speaking of these openings, remember that
they are sized so as te help control the rate of
flow of water through the cooling system. Their
tendency is to become smaller in size by reason
of an accumulatien of rust and scale. A reamer
may be needed to cut these openings to their
original size. There is. little likelihood that the
engine would overheat by reason of one of these
openings being partially clogged, but it’s clear
that restriction of the water may cause the
temperature to rise at some particular point.
This might warp the block or, even in a mild
case, warp one of the valves.

It is well to remove the side cover plates of the
engine block and manually scrape out the scalc,
It is this scale that is so difficult to dislodge by
the usual flushings. But before putting back the
head, better check the cylinders themselves for
out-of-round and taper. For an engine to run
properly after a re-grinding it is necessary that
the cylinders do not vary more than .001-inch
as to roundness. The cylinders must also be
straight and abselutcly square with their base.
This is work for the very best of mechanics, and
any engine that has been reconditioned to this
extent must be broken in even more carefully
then when new.

For most motorists it will be a problem of
fitting new rings. Trying to make round rings
fit into cylinders that are not true comes close
to the fallacy of fitting round pegs into square
holes. Expanders have come into wide use as a
means of helping to achieve this impossibility,
but care must be taken in using such expanders.
If there is too much pressure on the walls the
engine will lack pep and may wear still further

Aerept No Substitutes! Akeays Insist ou the Advertised Brand!



at an increasingly rapid rate. Also if the ring
grooves are worn the expanders, in pressing the
rings more tightly against the walls, will increase
the space behind the rings. Oil can work by at
this point very freely. That is one reason why
engines so often use more oil after a ring job
than before. This can be avoided by cutting the
ring grooves deeper and by fitting with thicker
rings.

In replacing rings be sure that the joints are
open far enough. The minimum opening is .010”
for 3” rings to .015” for 4” rings. If the cylinders
are oversize the ring joint can be opened to ¥8”.
Other points include careful measurements of the
piston lands and skirts. More clearance is re-
quired at the ring lands because they are up
where there is more heat. For cast iron pistons
the skirt clearance should be at least .001” per
inch of piston diameter. Split-skirt or Invar-
strut aluminum pistons need a ‘skirt clearance
of at least .0015”. Plain trunk type aluminum
pistons require at least .0025” per inch of piston
diameter.

After the head is replaced see that the engine’s
cooling system is reverse flushed. The radiator
should not be connected during this part of the
process. The object is to get rid of the scale, not
to drive it into the radiator core as most motor-
ists do. Finally, reverse flush the radiator by
itself. The whole engine should be thoroughly
hot when these jobs are performed. After the
flushings always check the radiator core to see
if it will carry off water quickly. Pour water
into the top of the radiator and see how quickly
it escapes at the bottom. Replace both hose
connections. After the system is joined, note if
the lower water hose tends to collapse when the
engine is accelerated. Any such tendency indi-
cates that water isn’t getting down through the
radiator core fast enough.

In some cases it is well to insert a metal coil
in the lower water hose to keep it from collapsing.
A further check on the system is had by looking
into the radiator top when the engine is acceler-
ated. The water level should not rise. Some-
times a bent or loosened baffle plate at the top
of the radiator will cause water to spill out the
overflow when the engine is raced. The check-up
should also include the motor thermostat. Re-
place this if it is more than three years old, or if
it is badly rusted or in any way inefficient. Its
action can be tested by putting it in cold water
which is then heated to the boiling point. Put
in a new thermostat if the old one is discarded.
A thermostat is needed for efficient operation,
especially in cold, or even cool, weather.

In the modernized overhaul be sure to drop
the crankcase and remove all traces of sludge
in the engine’s lower extremities . If the bearings
are loose or worn this will be indicated by a
gradual drop in the oil pressure reading.
well to check up the pressure regulator, how-
ever, before jumping at conclusions regarding

[Continued on page 161]
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Know Electricity as Experts
Know It—and Get an Expert’sPay!?

Recovery has begun! The months ahcad are charged with signifi-
cance and expectation. What will you do to get the jump on the
other fellow?

Thousands of men have used

The Croft Library of
Practical Electricity

The Croft Library i a complete electrical educator. Ti is foundcd on
practice—on 20 years of shirt-sleeve experiencc—on work as it {s actu-

. It iS jammed from cover to cove. with the klnd of hard.
headed facts you w:mt. Written so that the beginner can easlly
understand it, yet so sound, so thorough, that it is the dnlly guide of
$9.000 highly p.:ld electr)cal worlers and engineers. Croft tells you
the things you need to

about miotors, gencrators. armatures, com-

mutators, 'ranstormels, clrcuxts, switchboards, distribution systems—

:lectrlcal m:chi nery of every t\’p&wnnr&z for 'Ngm and puwer—wiring
wrlter

i ts t improved B aths of lighting—
lanp: and lamp eﬂ‘ects. etc aho\v t.o do a complete job, from estimating
it, to completion

No money down—easy payments
Fill in and mail the coupon nt!ached and we wlll send ou the entire
set of seven volumes l'nr ten da e E ation. take all the
risk—you assume no obligatio H ou dende to k ee the Looks, send
$1.50 in ten days and the balanco :u the rate of $2.00 a month.

the coupon NOW and see the books for yourself.

|FREE EXAMINATION COUPON |

McGRAW-HII.I. BOOK CO_, 330 W. 42nd St., New York
or a?' free examlnation the Croft Lihrary ot'
Practlcal Electrlclcy f satisfactory I will send you $1.50 In 10
days and $2.00 monthly until the price of $19.

50 is paid. ll’n t

anted. T will Teturn the books postoald. (To insure prompt
lmpmene write plainly and fIl in all lines.)
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City and State . -
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Home Address - - I
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ou'll Like Resilvering
Mirrors, Refinishing Plated
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Articles, autoparts, reflectors, tableware. Making
Chipped Glass Name Plates, Signs. Experience unnec-
essary. Write, SPRINKLE, Plater, 855, Marion,
Indiana.
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$9ooo

Less Motor Drive

Terms as Low as

" A Back-Gearzd Screw-
-Quﬂing Prepiémﬁ_-Lathe

No. d15-YA, 034" swing by ¥ be
Borizontal Metor Brive, 3{ H.P. R
Adjustable Belt Tensicn Countershaft.
(875.00 duwr, $6.80 a mentl.for 18 months)

The 9-inch Workshop Lathe is a Precision Lathe with Back Gears,
Jarge V-waye onlathebed, a Precision Lead Serew for cutting acrew
threadn, sod is designed to handle the fineat, most accurate jobs
in manufacturing—in the tool room,inhome workshops and auto-
wnative machine shops. Workmanship and materlals are the same
as in our larger, mare expensive models, representing the greatest
value we have offered in 30 yenrs of fine Jathe manufaeturing.

Featurea include Twin Ccar Revcerse to lead ecrew, Ball Thrust
Beuring on Spindle, Automatic Longitudinal Screw Feed to Car-
riage, Precivion Lead Screw for Cut-
ting serew threads from 4 to 40 per
incﬁ. 34-inch holc through apimlle
taking collete up to }4-inch capao-
ity. Takes 38 attachments for mill.
ing, grinding, draw-in Collet chuck
work, and many other jobs.

FIVE OTHER SIZES
South Bend Precision Lathes
are mnanufactured in 9%, 11”7
13, 15" and 16" swing, In_bed
engtbhe fram 3’ to 12°, in hoth
Movor Drive and Countershaft
Drive.

Wiike ror

b | THESE BOOKS

Latest sad most suthorltative lo.
1 trustlon on_lathe practica ané
Please send me the following; 1 uperstion, "Hew to Huna Lathe
[ No.33LB “How te Run & Lathe,” 25¢ has 160 pages with over 300 illus-
O Ne.15Y$® Workshop Cutalog, Fres | trations showing eévery type of
0 Basy Payment Purchase Plan work dona on & lathe. " "Over
el 1,500,000 copies plready sald.
Iage of Work..... . rleed at 26¢ each. New Ca
C { Work, Priced at 25 h, New Catalo
No. 16-Y illustrates, describes, an
ioes the 0-inch Workshop Lathe
EI?S different drives and 4 bed
lengths. Gapy sent free postpasd.

BEND (Prcision

[ T ]

South Hend Lathe Works,
523 E. Madison St.,
South Bend, Ind., U.S.A.

SaUTH
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Car Overhauled After Trip

[Continued from page 159]
the bearings. If there is wear on the rear main
engine bearing there will be leakage of oil into
the clutch housing.

Such clues are helpful in studying the engine’s
condition. A loose timing chain, for instance,
will slap against the inside of its case. If too
tight it will hum.

The carburetor can stand an overhauling, but
at least see that it is clean. This includes clean-
ing the acceleration pump and the jets. It is
well also to have a look at the float chamber, the
needle valve, its seat and the float mechanism.
Check the float for leakage. If the needle valve
is changed be sure to replace its seat as well.
See that the gasket on top the float chamber is
tight. Looseness here accounts for many cases
of high gas consumption.

With fixed jets in the carburetor there is only
the idling mixture to adjust after the overhaul.
Be sure the engine is warmed up before doing
this. At this point also go over the valve tappets
again to make sure that they are evenly adjusted
and spaced properly for the temperature valves
often cool off while the engine is being checked
over.

Valve timing is not likely to change unless the
timing gears or chain are replaced carelessly.
Ignition timing, however, can go late quite easily.
This invariably occurs right at the distributor.
So check timing carefully, keeping the spark ad-
vanced so that you can just barely get a ping from
the engine when accelerating sharply even with
anti-knock fuel in the tank. Replace, don’t file
or stone, the breaker points. Replace all plugs
with those of the correct heat type, but be sure
the points even of the new plugs are given the
correct gap for the particular make and model
car. Test the breaker arm spring for tension.

In overhauling the car don't forget to have the
springs re-arched and the shock absorbers serv-
iced. It is not enough merely to add fluid to the
latter. There may be wear on the moving parts
of the shock absorbers, particularly if these units
have been operating without a sufficient supply
of fluid. On some cars the shock absorbers can
be refilled while on the car, but this can be done
correctly only if the owner rocks the car by
jumping on the bumpers. Some movement of the
shock absorber arms is needed to remove air
pockets while fluid is being added.

Police Serve As Firemen

Fire fighting is a new side line for policemen in
Schenectady, N. Y. Police cars equipped with
two~way radios have been arriving at fires so
quickly—in some cases ahead of the fire engines
—that the cars are now to be equipped with fire
extinguishers, so the policemen can go to work
on the fire.
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Means

WD

DOLLARS

. to You!

DO you know what is happening in the
power field? Have you followed the amaz.
ing development of Diesel engines? Do you
know that they are fast replacing other forms
of power?... thus creating new jobs for trained men.

WRITE TODAY for your copy
of our Free illustrated booklet—
“WHY DIESEL MEANS DOL-
LARS TO YOU". Learn about
the Big Opportunitiesfor trained
men. See how Jourden courses
are helping men to success in
the Diesel field. They will help
you, tco. WRITE TODAY!

JOURDEN DIESEL SCHOOLS
2833CNorth Broad Street
Philadelphia, Pa.

Please send me your free booklet telling about
the many opportunities in Diesel today.

Name.

Address,

WHY RENT A BOAT? MAKE YOUR OWN
Even a child can bU|Id at least one of the many boats that are
descrnhed in the IP new 148-page hnok, HOW TO BUILD 20
ATS. Send 50¢ for your copy, now.

MODERN MECHANIX PUBLISHING Co.
Fawcett Bldg. Greenwich, Conn.

INVENTORS &=

PATENT YOUR IDEAS jlcyi iy
SEND FOR FREE BOOK sl JAY//7]

HOW TO OBTAIN A PATENT

Written by a Former Memher of the Examin
ing carns (1922-24) ofthe U. S. Patent Office.
1f you want to profit by ynur idea, you should
take steps to apply u. Patent
once.
interesting

or a 3
Your first step is to get this Free Bouk. This
hllluslrated |l}onk

contalns valuable information
you shou! ave, It tells you fu Iy how to obtain a patent
on your idea in the guickest way. With this Free Book ynu
will' also_receive a ‘‘Record of Inventlon’ form on which yo

l can easﬂy record your idea. Personal and cwuﬁdantlal
Service: Your case will be nersunally handled only by a
Renlstered Patent Mtnrne who s also a Former Member ‘of
the Examlning Corps of U. S, Patent Office.
munications confidential,

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

CARL MILLER

REGISTERED PATENT ATTORNEY
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE
1638 Woolworth Bldg., Dept. 107B, New York City

MILLER BUILDIN Dop(. 1078, WASHINGTON D. C.

Please send me your Fre euk, "How to Obtain a Patent." and
your ‘‘Record of lnvnnhnn" foi

All com-
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ChpandlingKlusiness ProtsHon) Ieloas

A new metal awning can be changed from inside the window
from a vented awning to a no-draft ventilator. It will protect
tbe window from invasion when the house i3 vacant.

A coal stoker feed made from cold rolled steel
“wrapped” around a core.

A new edition of “How To Run A Lathe” con-
taining the latest and most authoritative informa-
tion about the fundamental operations of modern
lathe practice.

A moulded bakelite cribbage hoard with a
built-in ash tray.

A light fixture
which neot only
supplies light but

catches flies as
well.
Synhetic rubber

coated overalls
and dungarees.

An attic venti-
lator requiring no
cutting of holes or
alteration for in-
installing,

An indicating
wrench for uni-
formly tightening

A metal cleanor for remaving the
bardeoed and burned substances
from pots and pans.

162

nut and stud
bolts. A dial,
which accurately
indicates tension,
is an integral part
of the wrench.

A portable elec-
troplating outfit
capable of being
carricd in the
tool kit

A fuse clip -
clamp to reduce
resistance at point
where fuse clips
into circuit.

A specially de-
signed drinking
mug featuring two
compartments, one
for holding a liquid and another to hold ice for
keeping liquid cool.

A bucket chain
made of heat
treatcd Austentie
manganese steel
for strength,
toughness and
wear resistance.
Links have tiebar
o prevent snarling
and kinking.

An extremely
emallswiteh
operating from the
front. For use in
oil burners and
eother devices
where a small
switch is desired.

A photo pro-
jcctor ofiering
camera Owners an
opportunity to
project their “still”
Pictures on a
screen.

A caster wheel parking jack for
trailers has sufficient lift for cou-
pling or uncoupling a¢ ufl times.

An {

coffee t and
dispenser. It is operased by twitl-
ing the dial under the jar.

Editor’s Note—Addresses of manufacturers of
these and other new products in this issue can
be obtained by sending a stamped, self-addressed
envelope to Modern Mechanix Publishing Co.,
Informatien Bureau, Fawcett Building, Green-
wich, Connecticut. Manufacturers are invited
to submit material for publication on this page.



Reporter Aids Doctors, Nurses,

Rescue Workers in Stricken Hospitals

“Wherever I went that black night,” writes Harry
Burke, the Newark, N. J., police reporter who
scooped the world in 1935 in getting to the bed-
side of the dying Dutch Schultz, racket overlord,
“doctors, nurses, rescue workers borrowed my
trusty, battered, six year old ‘Eveready’ flashlight.

“Under its beams an appendix was removed,
wounds were dressed,
telephone numbers look-
ed up, and. of course, it
saved me a dozen times
from barked shins, falls
and perhaps even a bro-
ken neck cduring that De-
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ARE FRESH
BATTERIES
REALLY

BETTER?

RINTE,
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Death Loses Out in Blind Ci

“EVEREADY"
ARE FRESH BATTERIES

The DATE-LINE guarantees FRESHNESS
NATIONAL CARBON CO., INC., 30 East 42nd St., New York, N. Y.

YOU JUST BOUGHT FRESH,
DATED FILMS, MADAM, AND
FRESHNESS 1S JUST AS
IMPORTANT IN BATTERIES,
YOU SEE 1T'S THE MOISTURE
IN THEM THAT MAKES THEM
WORK, S0 THIS "EVEREADY"
DATE-LINE GUARANTEES
DEPENDABLE LONG LIFE,

cember night when a power plant failureplunged
the whole city of Newark into darkness.

“Thousands of others, of course, turned to flash-
lights in this emergency. Police unravelled traffic
jams with them, chefs fried ham and eggs, barbers
shaved customers by their light. And those, like
myself, who had fresh DATED ‘Eveready’ bat-
teries, had dependadle light that saw them safely
through the thousand and one perils of the dark.
In six years of reporting, that flashlight and
fresh DATED ‘Evercady’ batteries have seen me
through a lot of tight places, saved a lot of lives,
including my own.

»
(Signed) ;/ M
axb:7/

BATTERIES
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