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Ingram’s shaves

are better shaves
for these 3 M

CLEANER SHAVES. WE PUT THREE SPECIAL INGREDIENTS
INTO EACH TUBE AND JAR OF INGRAM'S SHAVING CREAM.

Every time you shave they do these three things to make your
face lock better and feel betler —

Ist. wilt whiskers thoroughly at the skin-line. so they come
off clean at the first stroke of a good blade.

2nd, smooth the skin — draw tiny wrinkles tighter; your razor
glides along without scuffing or scraping.

3rd, cool your face while you shave: keep it cool alter you've
finished. Ne sting. ne rawness, ne letion needed.

Ingram’s feels grand on any skin. And it treats all whiskers
alike., Softens them. takes out pull, sees that they meet your
razor mesklyl

"Bluebeards” — men who can't get by without two shaves a
day — like Ingram’s for the protlection il gives the skin. And all
users like it for its economy. Ingram’s Shaving Cream is
concenirated. It goes further. Three months of coeol. happy
ghaves in every tube or jar,

Begin with Ingram's tomomrow. Join up with the “world's best
shavers”] You can get Ingram's Shaving Cream at drugstores
anywhere. Or, mail the coupon below to try 10 cool shaves free.

bath CO OL

Tube or Jur

TRY THE WORLD'S COOLEST SHAVE Zkeg

BRISTOL-MYERS CO., Dept. E-36
G636 Fifth Ave., New York, N. Y.

il gladly try Ingram®s for 10 days. Semd me sample tube, free.

e L e e e et N0 o B et el (e

Ingram®s rich lather strips the oily
cotting from  whishkera — softens
them to the skin-line for easy shaving.

£ 4

Ingram’s conditions vour skin be-
Fore you shave. Smootha the way
Jor your rasor. No skipping or scuffing.

3 And Ingram’s cools your akin! No
sting while 'shaving. No burn or
taut sensation whon whiskers are off.

INGRAM’S SHAVING CREAM
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EHGINEERING ceNius has attained
sensational gas economy in the
Plymouth car by super-high compres-
sion (6.7 to 1). No premium fuel is
required, and owners report 18 to 24
miles a gallon. To get this very high
compression without spark-knock,
they developed calibrated ignition
.. the spark is controlled by vacuum.
The cooling problem they solved
by full-length water jackets and di-
rectional circulation at high velocity
to all parts of the cylinder block.

Plymouth's safe Im% h?df:',‘{]ic Plymouth’s 6-cylinder engine . .. with patented *‘Floating Power''
brakes save brake adjustments. The engine mountings that eliminate vibration (unpleasant, expensive).

Safery-Steel body cuts out the usual
TEpaIr COsts.

Your Chrysler, Dodge or De Soto
dealer will gladly arrange a Plymouth
l] emaonst T’;lTi‘r"- .]..lli.' I."Ti'l".!’ ih' f.l:ni}' :';:' 1'\1]
(and up, list at factory, Detroit <M= : r : p— gy
—special equipment extra). ' Jacags o A

cyiipncs BERLS
FLYMOUTH DIVISION OF CHRYSLER CORF. 2

Insist an 10077 hy-
draullec brakes.

(Above) Full-longdth
water jacketsnnd
directional coaling
make for economy,

{Right) Calibrated
fgnition that helps
to get power from
every drop of gns.

(Left) They save money on
valve-grinding costs—spe=
clal heat-resisting exhaust
valve seat inserts. oy,

{Right) 6.7 to 1 Compres-
sion Ratio—yaporized gns-
oline entering cyvlinder
with INTAKE STROKE of
plston is compressed by
COMPRESSION STROKE.

el

THE INTAKE COMPRESSION
STROME STROKE

When writing to advertisers please mention Popular M echanics
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IT MAKES YOUR

DIME LOOK LIKE
A DOLLAR!

SEYS-FC:':NTAINE‘FE?X

FTER ALL, Mr. Fox,
[ l there's just so much

satisfaction in any fine, lux-
urious pipe tobacco...
whether it costs a dollar an
ounce or a dime a tin. In
aroma, flavor and distine-
tivecharacter, Union Leader
is a direct challenge to every
fancy blend and expensive
mixture. That's why shrewd
smokers say this grand old
Kentucky Burley is the
“‘sweetest buy” that ever
packed a pipe. ( . .. And it
can't be beat for cigarettes!)

& P. Lardlinrd Co., hne,

S Ve, Y

FONTAINE Fox . . . Union Leader smolker. famous for his TOONERVILLE FOLKS

UNION LEADER

THE GREAT AMERICAN SMORKE

When writing to advertisers pleaze mention Popular Mechanics
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The Five Greatest Inventors

FIVE men and five machines have remade the world.
Who and what are they? One thinks immediately
of Edison, of Ford, of ‘Morse and of Bell, but these
great men never could have produced their own won-
ders except for five machines. The five men who in-
vented those five machines prebably have done more
to shape the productive destiny of civilization than
any other five in historyv—yvet it is quite likely you
may not recognize the name of ‘more than one of
them. The lives and works of these five men of genius
make a fascinating and dramatic tale, You will find
it in the April issue.

Next Month

ICTURE Wall street paved in

gold, Fifth avenue a erimson
hue and Washington with traffic
lanes of red, white and blue. All
are possibilities with the aid of
modern concrete which is being
produced in all the colors of the
rainbow. The second installment
of the story of concrete appears
next month. It's illustrated with
eight pages of Coloroto pictures.

War in the Ether

WHAT are the wild waves say-

ing? That, declares Hiram
Perey Maxim, will be a big ques-
tion in the next great war when,
he predicts, man will battle in a
new medium—the ether. Next
month, in the last of four articles,
Mr. Maxim visions vast land, sea
and air forces directed by thou-
sands of radio receivers and trans-
mitters with vietory possibly
perching on the standard of the
combatant with the best commu-
nication system.

Meet the Octopus

F YOU should meet an octopus
while strolling on the ocean
floor, just stand still, tuck your
hands under your arms, hold your
breath—and hope for the best.
That's the advice of John D. Craig
who has encountered dozens of
the creatures during years spent
exploring the bottom of the sea.
Read his thrilling story of life
among the sea killers next month,

TPubliahed !Il'm-r.|l.||.|}I by TOPTTLAR MEMMANICE 0., 200 Easl Ontarie Bireet, CThiragn, T, B A. Blagle copy In Tnlted Bistes, 245
cents: 5150 o year, §L.00 for two wears, 5,00 for three years In T'nited States and poaeesslons. Canada, Newfoundlard Tabrador and eoun-
tries of the Amerleas aml Spaln. Toe all other countrie: add $1.00 a year extra for overseas postage. Change: In address muast be reported

to ue Imimedintely to eliminate delay. Entersd as Hecond Class Matter, Sept. 15, 1003,

at the Post Office at Chirago, 1linols, under Act of

March 3. 1870, Enteréd as Second Class Matier at the Post Offfice Depariment, Conoda. Copyright 1934, by Popular Mechanics Co. In the

Unlted Btates, Ausiralla and Franee,

This One

LA

AN RO



1A

POPULAR MECHANICS ADVERTISING SECTION

NOW to make

and keep cars beautiful

first: use siMONIZ KLEEN-

ER. It's wonderiull Cloans

: - i
finish quickly,eele’
lv. Removes all dirty-locking
i ddi.sc:-:’:lomtumn.Makus.
kle like naw.

ﬂlz;l aaml-
the

filman
dull cars spat

2

KIFENER

] T

Tl

SEﬂl}nd . x

}-'E'I!ll!

PPLY SIMONIzZ.

¥ Lns-u.;.-“,,_.Il1 i

Millions Simoniz! It will pay vou to do like-
wise. Insist on world-famous Simoniz and
Simoniz Kleener for your car. They don't
cost much. Yet they're the greatest products
ever developed for making and keeping
cars beautiful! Nothing else takes their place!

MOTORISTS WISE

(Contents—Continued)

AUTOMOTIVE
Snow-bucking car carries the mail ,............. 343
SpFing put permits lubrication without loosening. .345
Whale ln;lpn urged for autes ...... AR TE T RS T
Truck with four-wheel steer and drive............ 359
Four-cycle gas uniigu weighs twenty-six pounds. ..368
Children in toy autos taught W“ ......... 374
Sui_l.]ilh_nl;.lery “breathes™ an olds springs. ....384
Four-legred car held answer to smooth ride ...... 392
Small hydraulie-hojst handles big loads ..........3083
Auto factery air comditioned to improve work ..... 304
Manifold huﬂﬁr plugs in garage socket .......... 401
Ground gripping lih‘_,‘“h"l farm problem ........406
Battery terminal lifted with thumbscrews .. ...... 412

Sir"hl’l'ﬁ?ﬁﬂ:d like hammock has more safety.....413
ontrol in truck adjusts trailer brakes to load.....417

AVIATION
planes tied together fly in formation ...... . .337
Super-fast fighting planes tested by British.......342
Anti-rust spray protects idle aircrait moiors. ..... 352
balloon for London airport ................. 368
Pocket instruments for air traveler ........ FERE . | |
Transatlantic plape may ;J"?f“pil:llnhn:k start ......379
Rear-engine “flivver” plang easy te fly ........... 405
Ate_begeon visible sixty-four miles ............ « 417
CONSTRUCTION
Lights festoon skeleton of bay bridge ...... SRR |y |
Veneer steel paneling used in offices ............. 36T
hd:ntmE@'E@dt applied cold ..........c..s a7s
FARMS AND GARDENS
“Brown spot” in grasg cured by air fans .......,.343
Hen coops :Iean:d’%}’ electric scraper ........... 392
One-nman threshi achine for small seeds ....... 400
Cooler Tor Ei]i éni ,,,,,,,,,,,,,,,, R Er 405
HOUSEHOLD
wtuh has non-skid bottom .................. 349
emical stick kindles firgs .................... 351
Electric humigifier without moving parts .........352
Waste fireplace heat air-conditions house ,.......368
Shear for cutting stovepipe . ......cc0ccvcvrirnnns 411
Home accessories H R 418, 419
Fuel saved by lowering room temperature at night. 420
e
MODELS
Dry Ice and carbide engine drives madelplapg....383
Rubbish used to make model of cqversd aagon....393
M.kiﬂi dﬁk__ﬂtl:ﬂ}‘i AR R EEEEEE RGP AR EATEE W OEWEEE m
RADIO AND ELECTRICITY
Radiophgne installed imaute .................... 369
Vast air conditioner in N.B.C. studio ........ eess.dll
Direct read™E vacuum-tube voltmeter ........... 421
Improved little giant portable receiver ........... 422
Noise-reducing all-wave an\gnaa systems ........ 424
Hints for radio experimenters ......c.00.. — - . 1
Antenna substitute plugs in line ................ 428
Bnl.l'.erf_un'll'ttnatnr for electrically operated devices. 428
Interference analyzer for service men ........... 428
Running-boar tenna for steel-top cars ......... 426
SCIENCE AND INDUSTRY
Speaking paper reproduces sound ............... 337

Air torch incinerator gives better combystiony ...
Giant eye to penetrate secrets of space
Merve-testing machine studies human reaction
MNoise may replace machine in e:q;’r making. ...... 350
Midget balloons report by radio Trom stratosphere.353
Atoms explode under cosmic ray bombardment....387

Moving road tests i'{ﬁ%ﬂ“_ﬁ_‘g‘ikl ............ 373
Logs havled on wooden railroad ................ b ¥
Buper-alarm to balk burglar uses radio waves..... i7a

Quick drier hardens copesete in twenty minutes...380
Cerm-laden finggrprints show how diseases spread.383
“Perpetual" clec n by temperature changes....385
World's largest telescope lens ........c000.. ¢ e+« 388

(Contintied to page 8A)
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Two-Mf”font]w o] an Inc]r—

1400 TIMES

WO-MILLIONTHS of an

inch is approximately
one fourteen-hundredth as
thick®a# the paper on which
this message is printed.
This will give you some
idea of the remarkable ac-
curacy of Johansson Gage
Blocks—the world’s stand-
ard of measurement. For these blocks, in
the “AA™ quality, are not permitted to vary
from specified sizes by more than two-
millionths of an inch.

The flattest surfaces ever produced by man
are the surfaces of theseé gage blocks. When
the blocks are wiped clean and slid one
against the other with slight pressure, they
cling together so tightly that the force re-
quired to pull them apart often exceeds two
hundred pounds. .

Carl Edvard Johansson produced
the first set of blocks at Eskilstuna,

FJTHINNERIJ

These gage hlocks can be
combined to form any re-
quired dimension, accurate
within millionths of an inech.

THAN THIS SHEET

Sweden, in 1896. In 1023,
Mr. Henry Ford acquired
the manufacturing rights
for the Western Hemi-
sphere and established Mr.
Johansson and his associ-
ates in a modern laboratory
at Dearborn, Michigan.

Johansson Gage Blocks
have been made available for all industry
where maximum precision is of first impor-
tance. Some sels are priced so low that even
the smallest shops can afford them. Toolmak-
ers use them to lay out, set up and check their
work. Inspectors use them to set and check
all types of inspection equipment.

More of these blocks are used in the Ford
plant than any other plant in the world. This
is one reason for the remarkable precision in
Ford manufacture—a good reason for
insisting on Genuine Ford Replace-
ment Parts for your Ford car or truck.

DEARBORN * MICHIGAN

Verifving the accuracy of
a “go” and “no go” snap
gage.

Using Johansson Gage Blocks to set a magni-
fring gage that makes twenty-five millionths
look like one-eighth of an inch.

Checking spacing of spline
gage with a combination of
3 Johansson Gage Blocks.

When writing to advertisers please mention Popular Mechanics



6A POPULAR MECHANICS ADVERTISING SECTION

"OTHER CARS WERE

aur PYROILSaed This cn

HBays Mr. Jesse White, salesman, of Dalles, Texns,
“1 would have burned s new car completely up M days

ago had it not been for your marvelous prodect. [ was
gix hours driving 18 miles of mud, my car bolled all water
out but if it was damaged | cannot well i, while other cars
on the same road were ruined. [ could write for hours on
PFYROIL."
For years Pyroll has been safeguarndling ears, cngines, machine
ngulnst da e and destruction, through emergencies of many kinds
proteetlng ArFings, Eears, tons, valves, all frictional surfaces,
when these parts are subjectsd (o exorssive strain roll can be the
mrans of saving you bhubdreds of dollars i expense
Now during the eold winter months, your eonglne needs Pyrall con-
stantly, 1t sheathes the metal with a self-lubricative surface which
funetions until eold lubricanta eircolate freely —euarding the metal.
It reduces battery drain, It makes starting casier.
Learn more about Pyrofl. Use it regularly. Bold the world over at
pervice sintlons, garges, other dealers. FHREE: Important charts,
photomi raphs and proof of Pyroil’s remarkable eMcienc
—ulsn its value to alloy metals (silver-cadmium, co r=lea
etc.),  Muail muﬁm. Manufsetured and Guarantess ¥ P{!‘nl!l
E:urélninr. W. V. Kidder, Foumnder, 53 Pyroll Bidg,, LaCrosse, Wis.,

NOT JUST A “BREAK-IN" OIL

Does not ATD wear of the metal while **breaking in™ new cars.
1t PROTECTS against damage to new parts. By oo means an
shrasive. Contains no harmful oils, acids or other ingrodi-
enis, Keop your new car up to 1936 performance standards,
Always use Pyroil.

Pyroil has been tested by Popular Mechanics and is used
by ':-llill' Mechanics’ Presses and Publishing Equip-
men

The One and Only Genuine
Pﬁrull (patent protected) Bears
This Signature on Every Can.

Founider

DISTRIBUTORS —For an un-
usunl husiness opporiunity,
chock coupon below

(Contents—Continued)
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toward assured success.

Opportunities in

Traffic Munuqemenf

The field of Traffic Management offers real apportunity
only to the man who knows. Spare time study and the
will to succeed have pushed scores of Traffic employees
up the ladder to financial success. Many LaSalle-tramed
traffic managers—both in the railroad and industrial
field—now command salaries of $3,000.00 to §5,000.00
a year—and better. Investigate. Find out how you can
qualify for these higher positions through LaSalle home-
study and guidance.

Law for Business Success

And it isn't necessary to practice law to get this
Success. In fact probably most of the men who study
law today have no idea of taking the bar examination
ot becoming lawyers—they want law training to give
them mastery of men and situations in business. You
know that—

(1) the man with legal training is a leader—not
a follower,

(2) legal training keens vour mind—clears away
the problems that stump the ordinary fellow
and makes you masier instead of man.

(3) knowledge of law simplifies the complications
of executive work.

(4) Many top executive places are filled by men
who have studied law,

Mo matter whether yvou are in a big corporation or a
small business—in a Tmat city or_a little town—a
practical knowledge of law cannot fail to be of real and
vital help to you In making a more successful career.

In every state in the union yvou'll find law-trained
men who came up through LaSalle, What others have
done, I:lyrm can do.,

And LaSalle offers either a full law course leading to
LL. B. or a shorter business law training—whichever
you prefer. All text material, including valuable 14-
volume Law Library, Training comprises the most
elfective features of modern law instruction,

Executive Training

Executives who are efficient managers command re-
sponsible positions and good incomes. And the need for

Plan Your Future

Choose Your Field NOW For Success

Will you master fate or will fate master you? That's a question deserving
your honest answer . . . right now! Actually it is all up to you. You can do
with Life almost what you will. LaSalle will help you establish yourself for
real success by providing vou with the comprehensive, specialized training
for which it is so famous. Choose your field . . . now! Check the coupon
below for the free booklet vou want us to send you. It can be your first step

trained executives is growing rapidly. We train vou

thoroughly at homein your s ﬁare time for every tvpe of

exccutive work—teach you the principles and practices

used by our most successful business leaders and help
rou develop your management capacity—by a training
nilt with the aid of outstanding executives,

Become an

Expert Accountant
The Profession That Pays

The demand for skilled accountants—men who really
know their business—is increasing rapidly. New state
and federal legislation requires much more, and more
efficient accounting from business—big and small. Cor-
porations are in constant need of expert counsel in mat-
ters relating to Auditing, Cost Accounting, Business
Law, Organization, Management, Finance. Men who
wrove their qualifications in this important branch of

siness are rapidly promoted to responsible executive
%mitiuns—ﬂgivm an opportunity to earn real salaries.

he range is from $3,000.00 to $15,000.00 a year—even
to higher income ﬁlgures.

Under the LaSalle Problem Method you can at home
acquire a thoro understanding of Higher Accountancy,
master its fundamental fpl'l.nl:ipll:'q. become expert in the
I:»m_.::lu:ul application of these principles—this without
osing an hour of work or a dollar of pay.

Your training will be under the direct supervision of
a staff of legal, organization and management special-
ists, business efficiency engineers and écmﬁed blic
Accountants,

Preliminary knowledge of bookkeeping is unnecessary.
We train you from the ground up, or from where you
now are, according to vour individual needs.

Mr. Salesman: What’s Wrong?

Why aren't you making more sales—more money? Is it
rou—or your proposition? Check up first on yvourself,

ther men—no better than you—have found their
earnings jump and stay up when they trained with
LaSalle. Literally thuusamﬁe. of men—many of them
years at the game—have increased their sales volume
and earnings through home study with LaSalle guid-
ance. Sound—practical—usable—right from field ex-
perience. Train for top-notch production with LaSalle.

LASALLE EXTENSION UNIVERSITY, Dept. 364-R, Chicago

I would like to have your special booklet—without any cost or obligation to me—about my

opporiunities and your success training in the business Geld I have checked.

1 Higher Accountanc

O Law: ree of LL.B.
O Traffic Management
L Modern Salesmanship
O Business Management

O Commaorcial Law

O Expert Bookkeeping

O C. M. A, Coaching

O Imdustrial Management
0 Modern Foremanship

S TR R T . . I

O Personnel Management
O Business English |
[0 Business Correspondence |
O Effective Speaking
0O Stenotypy

When writing to advertfsera please mention Popular Mechanics
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“I'll take G-E’s word for it . ..

when they say Edison MAzZDA

lamps stay brighter longer
that’s all I want to know™

Itisascientific fact that lamps marked with the &8
monogram stay brighter longer than so-called
"L-ImaF" lamps. 480 checks and inspections in
manufacture guard against the imperfections found
in poor lamps—imperfections resulting in dollars
being wasted for current which is not converted
into light. General Electric’s research and develop-
ment have resulted in lamps of great-

ly improved efficiency and lower ONLY
price. Edizon MAZDA lamps now 15¢
cost as little as 15c—only 20e for

the popular 100-watt size. Ask for 15-25-40-60
these good lamps by name. Watts

THE G-E "DIME™ LAMPS, The first real value in a 100 lam
Sizes, 60, 30, 15 and T3 watts. It is marked like this . . . . lE

EDISON MAZDA LAMPS
GENERAL §J ELECTRIC

They 4fay Crighler Congeh
- o 4 4 g

(Contents—Continued)
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Celluloid cuts for small printing jobs ... ..., .....437
Portable heating unit for small shops ........... . 485
Printers” fingers moistened on pad. . ... ..........467
Dial telephone locked to prevent ealls . ........... 472

Shoe box used as display fixture . ...............472
Sheet-metal shop advertised with robot-like figures. 476

Machining irregular work in planer ............. 476
MISCELLANEOUS
Leather tooled with glass cutter ... e
Rocking pup for the small child .................435
Cardboard for boxes scored with tracing wheel .. ..436
Drawi board has storage space on back ........ 437
Compass worn like wrist watch . .. ..... sisssessslS
Wood given appearance of hammered metal ....... 443
Killing green tree StUMpPS . .....ci00ccsosssensis 444
Medel railway buildinpg—Parct 111 .. ......00.0....450
Newspapers hold on stand with cords ............456
Artificial bouguets given fragrance of flowers..... 458
Long rubber bands from inmer tube ............. 458
Desk blotter has quick change surface ...........462
Jig to held doors while mortising them ........... 466

Officer's star on wristband . ...0000000 0000 0ns. 468
Poultry weirhed in wheeled crate ...............468

Ax handle protected when splitting wood. ........472
Creen concrete heated with steam ..oooioniisina 472
Rubber band keeps twine in balls from tangling. . . . 472

Adjustable dolly for riveters ...:.:.ccicccsacs4sa 474
MNon-spilling acid bottle ........... LA Mmoo 474
Emergency tool to remove electric bulbs ......... 475
Tinting aluminum paint .....ic000s00000000c0s LA4TE

Thermometer inserted in stopper without breakage. 476
Police officer checks parking time as he cruises....480
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. Ir rRusty BRAINS did squeak, no one would have to wamn you against trying to
get ahead in a modern world with antiquated training! Keeping your brain modern

is just as important as keeping plant equipment modermn. The best way to keep your

brain up to date is to keep your training up to date. The business of modernizing

men'’s training is the business of the International Correspon-
dence Schools. All over the world men testify to the effective-
ness of L. C. S. training — and if you are stuck on a job., if your

pay envelope is too thin, this coupon can be the first step
towards changing the whole course of your life.

Toders’

INTERNATIONAL CORRESPONDENCE SCHOOLS

*

BOX 5610-H, SCRANTON, PENNA.
Without cost or obligation, please send me a copy of vour booklet, “Who Wins

and Why," and full particulars about the subject before which I

*

have marked X:

2 Archivnat

O Architestural Dienftaman

0 Buaflding Katimating

I Contraotor and Buaililer

[0 Beructiirel Diimlinaan

[0 Structurnl Engineer
Managomenr of Invesihms

O Elsstrical Enginesr

[l Eleatrie Lighting

O Walding, Flectrie and Gos

O Rending Shop Dlosprins

O Boilermaker

O Business Management
[ Office Managemant

[ Industrial Manngemeant
[l Traffie Management

O Apeountaney

0O Coat Accotuniant

Name

TEGCHNICAL AND INDUSTRIAL COURSES

=

ent Trentment of Metals

.'-l“t hIT.Iu# Wutker
sxtaph Enginssr

‘eleplone W O Radia

mohanieal Enginesring

Techanical Diroltanian

Maechinist O Tooimaker

"ntiernmaker

[Hesol Engines

Avimtion Engines

| Automobile Mochanis

ILelrigorntion

£

En—n—l

-

OooOooooo0onon
=) o

0O Plumbiing [0 Bteam Fittkng
[0 Heating . I
L Adr Conditioning

L] Htenri Engineee

Ol Stearn Eleotris Engineer

O Marine Engirmer

O R. R. Looomotiyes

[ R, . Beaticn Foreman

O Alr Brakes [0 1, 1, Signsimen
D Mighway Engineering

0 Clvil Enginesring

0 Surveying swod Mapping

Vemtilation

BUSINESS TRAINING COURSES

O C. P. Ascountant

[ Bookkeeping

] Beeretarinl Waork

[ Spmnish 0 Franch
E ﬂ'ﬂurllnn!hlb

O Advertising

O Bervice Station Halesmanahip

O First Yoar College

[ Businesa Coressponidence

[ Btenography and Typing

O Ciwil BEervios [0 Mail Carriee
O Railway Mail Clerk

Address......

[T Bridge Enginesr

[1 Bridge nnd Building Foreman
[ Chmmiistry

Ll 'harmaiy

O Coal Mining

[ Mines Foraman

[0 Wavigstion

O Cotton hIﬂ.nulﬂ,n-Luriug
L] Woalen Manulscturing
[ Agrieulturs

[1 Fruit Growing

O Pouliry Farming

0O Grade Bohool Bubjeein

[ High Behool Subjecta

O Collogs Preparstory

O llustrating

O Cartooning

O Latterlag Show Canls [J Bigrs

Gl L

dge.

Il pou reside in Udnada, send thie epopon fe the Indermationel

RENPRERSANY = .= [ o TR R PRy PR R D SO
Correspopdenee Sehoals Canaedien, Liwtited, Mloeatreal, Comado

.

When writing to advertisers please menfion Popular Mechanics
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POULTRY
RAISING./

Wherever You Live —
Whatever You Do Now—
$1000 to $3000 a Year
Can Be Yours!

YOU Can Do
What They
Have Done

Spare Time or Full Time
YOU Can Cash-In BIG

Instend of koocking st your door,
pariunity is waiting for you in your
back yard! ‘Thouwsaods bave turned e
Poaliry RMaining for PART TIME
EXTitA MONEY or FULL TIME Bh3
PAY., Many start off in just o smsll
way—with n back-yard or vacant lot
fHock. My profit-producing methods will
mako only a few bens pay. No matter
what you're doing now—I1 will show ¥on
how 1o ginrt mnd kesp going succesafully .
Egzs and poulicy ment are nmnm:uur!Iu
high prices—pricss that moan a
ik afgin of profil on overy g oF
hird you san produce. There's not
a doubt about it—YOU CAN CASH-
IN BIG. I'l PROVE ihat I ean put )
fOU among the big money makers \
—QUICK.

My Proved Methods Assure
Success Right from START

All the “mystery and gooss work'™ s take
il af  pouliry is ey iy mare, b

e B My haimm study comres, pro-

wfmpnd |y 1-I.'I|I-wu limiiin o4 porie aps] &=p=
dormid by Chigly lbading Asrsculiurs] Belonds,
iile o Soar lands Lie gwecs sestereln ol l@ndsis
atielmetion lh-u!utrlr pnarsnteed, if yiy fedlvw
wir et fiads,  Dechile new to get inbe tlis [aecl-
watlng, healibful, prafitable busipess, Die your vwn
“mul Bl Ulllllll1 'i.’ wl; T BYTry bl; ur ol yout
mit—ur gl for s e el T

l:l: -lLlHulejd pridiry plewis. '::':n mow um. bek
Lthan wihey aw may YOU s -

fanmcy prices

FREE BOOK EXPLAINS
T"r big. mew, free book, “Hew ta Ralss

Pouliry fir Proft" will amase  youdl Brises
r win prool of shal my eourse ssd frain-
imy have dome for Deiustuds of others, My dd
yvars' ciperiemor ar Commerrisl Podtreman
and lormer Reshr Poultryman in & r.r-'_lf'
.h-m EM M!h—lull'urr s ¥oiors Lar igse -"d nre ﬁi

kL in e for QUICKE RIGGER
MONEY. Dun's |Ir-IEr n IJ-|:|'FIH Gei thie
pUighnn inte Le wery next mall,

Harry M. Lamon, President,
The National Poultry Institute
Adamas Center, N. ¥. Depr. 35-A

I want to know how to make big money ralsing pault

el PR Sl SRR
o R e R o b e M Lo R P S s
PRI s oo e R A P b B H
CIF . vsniisrsntrrsasin veewwennnnn s ACALE, .

ELLEEAR LIRS LLELL L ALY

"
1
.
(EE RN RNENEENRNN] L]
H
&

LA L L LD L LAl L R L LR L R N N R R P P PR P R R P L R PR P ]y

When writing please mention Popular Mechanics
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Theres Quicker,
Blgger MON_EY for YOU

To Earn More Money

in AVIATION

Trﬂln ﬂ+ LI":DLN
w_ﬂﬁﬂ#"w i

T vy L] The $200 to £500-

a=tmnonth jobs in
aviation go to the Pilots and Mechnnics with
complete, thorough training. LINCOLN
App roved Training gives yvou the practical
EXPErienoe uﬂutum exgcutives demand; gqualifies you for
better pay

Complete Fraining for GOVERNMENT
PILOT'S LICENSE—Lincoln Flying Sehool training includes
everything to make you a firet elass Pillot. Here you train for
Covernment Licenss fs Transport, Limited Commerclal, Pri-
vate or Amateur Pilot. You learn stralght Aying. night
flying, blind Aving by instrument, radioc beam MOying, eross
country flying, acrobaties, spot landing, serial navigatlon.
leﬂ raining for GOVERNMENT MECHANIC'S LICENSE

neoln Ground School training glves you every requirement
for Government Licenss ns Alrplane and Engine Mechanle.
You rebilld Whirlwind, Wasp, Cyelone, Atreraft Diesel and
many other alreraft engines. You rebulld modern alrplanss
under actual factory standards. Tralnlng alo ineludes aerial
mdh:l welding, instrument repair, ete. Actual machlbe shop
raotioe,
E-I‘llﬂll“ Modern Equipment—Governmeant

ved School—Hath flight nnd ground sehools and

[..|| ities nre among the finest in America. Both under
Giovernment Supervinion. Thoroughly edquipped buaild- Bs
inaa. H;I‘h china Inatructors, Biplanes, low wing sod
Tighy wln: monnapinnes, sl mnd lurge traneport types

(o=
ol enhbin planea for compleisa caperiooon. £ 1040, D0y . _‘-4
Lindbergh airport covering 160 nores of leved land adda -~ o4 IJ,I' r
to completeness of tmining fncilitiea. 4

Start Now—Part Time Employment ’x

This Spring we offér a limited numbar of ambitious B
men part tims employmant o cover coat of board aod S 4 —
room while training. Now is the time for yoo 1o start
vour Lincoln training. Tremendous avistion develop-
ment programs in praotieally rvery commer af the workd;

Ilﬂll.“ﬂllﬂ of mew jubs for future Pllots and Mechanics.
Write now, Siaie ng

LINCOLN AIRPLANE & FLYING SCHOOL
204F, Aireratt Bldg., LINCOLN, NEBRASKA

~STATE COLLEGE

B. 8. Degree In 2 yeara. Workd tamous for
technionl Z-year courses in Civil, Eleotrieal,
Mechanieal, Chemieal, Radio, Aeronsas
tical Engineering; Busines Adminkstration
and Accounting. Equlvalent in technleal
hours to 4-year course. Those who lack
high school may make up work. Low tultion. Low living ocosts,
Located In pieturesque hill and lake fon. Btudenta from every
state and many foreign countries. year. Enter Jan., Mareh,
June and Sept. Write for cataleg.

ANGOLA, ITND.

436 COLLEGE AVE,, ~

ENEINE[!IHB broadeasting, avis
atlon and lica rudio, servieing,
marine and Moree tel rnptL,'.r taught
thoroughly, Nine months' engh

conree squivalent to thres years' L'nﬂeﬂ radio work. Bebool estab-
lahad 1574, All &% penses low, Catalo

rllm:l:a’s Institute, Ada St.. Uﬂplr:l:ln. ind.
LOOK! Baby Chicks

THOUSANDS WEEKLY ALL YEAR

P'I.nu'l qut & [.l.'n-n im 40 bresds Hybrid Baby Polleis and Cocks
"nli n. E ‘emted.  Drorkiimgs, Goelings, Baby Tuorksys, Gomeds,
l prieed right IT yeiim, Cililog lree.

6 bisihess IT

Ui etads
ﬂ abab Hetcherios, Box M, Gaoshier, Chis,

SALES BY MAIL

FREE
BOOK
LLS HOW|

MADE EASY,
§1500,000 SECRETS REVEALED

L spcrets  that bullt $1.500,000 MAIL
ORI I:.Ii BUSINESS made clear by owner, Sales
by MAIL bring BIG MONEY—offer greatest

opportunity with least capital

develn national business. Many adver-
Lzpments this hlleation sapport g'!FMﬂE
MAIL I‘JRT‘.II"R BIUTE I"H—..BEEH EMALL ART
GROWSE BIG becanse Is dnes anleamen’s
waork,. ANYONE A‘\"s’WHF E ecan learn and
earn quickly. ﬂﬁlm tn sitie nA good as one in
million dallar 'hul. i.‘jl} to $500 monthly
sible in s Zil-lmson counse "B
CESSFUL FJI-.I.-I.HG ‘.f HMI. tmllm you
Epcrets. Write for FREE B

PROSPERITY INI-TI

Dept. PM-11, 657 E. 215th St., Nlﬂ York City

Often §256 to 860
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Learn Electricity

ByActualwork-not Books
in 12 weeks at Coyne

AND UP, A WEEK

I don’t care whether you are 16 or 40 vears old . . . Electricity
offers vou an oppartunity 1o forever sav goodbive to lavolls, low pay and
uncertaintics, Get into a fast ETOWINE, [nn{'in:un il fpi\g pay feld where
trained men and young men make real money. Here at Coyne you get @
practical training ... You learn by doing—not by books. Read every word

of this message. . . . It may mean the turning point in your Life.

I'll Finance Your Training/

Students fn our School, connecting and  YOU €an get yvour training, here at Coyne, first — then start
testing a large convertor, which is large paying your tuition in ensy monthly payments starting 5 months after you
enctigh to "“[11*1:-" o pmall town with elec-  gigrg pehool or (40 days alier your regular 12 weeks iraining period s over.
tricity for light and power. This gives many fellows the chance to get their training and pay for il out
of their incrensed earnings. Mall coupon today for all details of this
amazing offer.

You Are Trained on Real Motors,

Generators, Dynamos, Etc.

You are trained by Coyne on real actual machinery —not by
book study. You can start your training any time, and you don't need
previous experience or a lot of book learning to master my training. Your
training at Coyne s individual shop training. That is why Coyne graduates
arc qualificd to hold good jobs aiter 12 weeks” training.

Many Do Spare Time Work . .. Free
Employment Service After Graduation!

If you need part-time work to help pay living expenses, tell us your problems
and we will do our best to help you, After groduation you will get employ-
ment service to give you job help. Coyne trains you for success, then helps
youl to lhold success. When you enroll at Lll:rl_lr_' vou receive o life scholar-
ship which permits you Lo come back at any time to take up any new subject
which has been added to our course.

DIESEL conditioning AT No EXTRA cOST:

So that my graduates may have an all around training and to increase their
earming capacity, | nm_now including instruction in Diesel Engines, Electric
Refrigerntion and Air Conditioning at no extra cost! These great new Lelds
offer countless opportunities to the proctical trained man,

Students working on a compleie nssort- M A l I" c o U P o N N o w=

ment of latest model electric refrigerating Mail the coupon today for my big free book. Tt tells vou all
and air conditioning apparatus, . about my ** Pay Afvter Graduation® Plan—spare time work

o ! - whils leaming and many other things you will want to know
3 _about if you are interested in & good job at good pay.

Students repairing motor generator set, and
operating one of our power switchboanls.

R " gy e :
. W ALL VE ALSS AV EL H. C. LEWIS, President, Coyne Electrical School
e - S | 500 5. Pauling Street, Dept, 36-72,Chicago, 111,

The Coyne Electrical achool is 37 yenrs old. Many hundreds ,\f ung | | er'l.rl Sir: ':’m-:-.w. mnd_'lﬂc H‘H' y-;:l.:r g 1|:"':|1..u.|l:|!|;; :ut:rl full
men have become succesaful through Coyne training. My [ree tells e PLoRTH P Y DU RPCOEAL DIV, BCL S, BoM REGRE. P
you how, you, too, can be successful in the great field of electricity. | “Pay Afeer Graduation' Plan and all the other featuns.

Name..... R R T T T e e
COYN ELECTRICALSCHOOL
H. C. LEWIS, President i ARt s o viiavensirrma s s TR s RS e A seenan
500 8. Paulina Street, Dept. 3672, Chicago,Illinois! Ci#y.................o. 0.8 e
—

APrint name and sddress plalaly)
Paste this coupon on o postcand ; mail [or one cent.

When writing to advertizsers please mention Ropulay Mechanics
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Arrest Him, Officer!

I'LL HAVE COMPLETE FACTS ON
THE OTHER

Follow This Man!

ECRET Service Operator No, 38 is on thejob. . . follow him
through all the excitement of his chase after the counter-
feit gang. See how a crafty operator works. Tell-tale

finger prints in the murdered girl's room that help him solve
the ﬁreat mysteryl BETTER than fiction because every word
is TRUE. Noobligation. Just mail me the coupon get—

FREE Xc 38 Made to tis Chiet

And the best part of it all is this—it may open your eves to
the great opportunity for YOU as a well paid Fi:’ngur Print
Expert, Thisis a young, fast-growing profession. The kind of
work you would like. Excitement! Thrillsl Travel]l A regular
mionthly salary, Reward money, And remember: graduates of
this school HEAD 47% of all Identification Bureaus in the
1. 5. Quick! Mail the Coupon NOW and I'll send you these
Free Confidential Reports!

INSTITUTE OF APPLIED SCIENCE
1920 Sunnyside Ave., Depe. 13-53  Chicago, Illinois
l-'-------.-----'-.-‘-----.-.-1

Institute of Applied Science
1920 Sunnyside Ave., Dept. 13-53, Chicago, Illinois

Gentlemen:—Without any obligation whatsoever, send
me the Reports of Operator No, 38, also your illustrated
Free Book on Finger Prints and your low prices and
Easy Terms Offer. Literature will NOT be sent to boys
under 17 vears of age,

Name

e e LU TSI
esseasves
.
When writing please mention Popular Mechanics

FELLOW TONIGHT! |

POPULAR MECHANICS ADVERTISING SECTION

PARKS 'AIR COLLEGE

PARKS AIRFORT EAST ST.LOUIS,ILL

Offers you college sducation majoring in aviation
Three Z-year courses leading to B.S. Degrees In Aefonsutioal
Engineering, Aviation Administration, Aviatlon Mechanles, 100
5,000,000 miles Alght

nore airport. 14 bulldln\?’!-
1403 planes, 448 motors repalred aod rebullt o shops,

25 In Imculty.

tralning.
Gradustes with all leading aviation companies. Dormitories,
cafeteria on Field. Spring term March 30. Catalog, Write

RE R . -
9th YEAR panus A iRPoRT Eacs o Lo0IS. ILL

ELENRerR-AL

A BROAD, basie, intensive eourse complete In one echoo)
year. Iocludes Tundamentsls of 1 eration, Alr-ean-
ditloning, Electronics. Approved by ucatom, endormsed
by industry. 44th year. Catalog.

BLISS ELECTRICAL SCHOOL

133 TAKOMA AVE.. WASHINGTON, D. C.

= MECHANICS
& WELDERS

Auto Mechanies ang Welders arein big de-
mandl. Complete eourses In are and -
acetylene welding, body and fender (IR FY 18-
bumping, spray painting nnd metal o= b
FRER
CIRCULAR

Ishing., Pay while you learn. Enroll now
at special low rates. Write today,
MICHIGAN TRADE SCcHOOL

1758 Woodward Ave., Detrolt, Mich.

EY OUR PROFIT-SHARING PLAN

OUR GRADUATES SUCCEED

One of our Iown students started in a very small
doing over §30,000 & yenr. Another in Wiseonsin, over §10

the first vear, I'Jpr or pight classss. Cnll or write for FREE BOOK,
Chicage Scheol of Watchma king, Dept. 3701, 155 K. Clark 38, , CHIGARD,

Lid

AR AN

ARRRARR

$1260 to $2100 YEAR

MEN—WOMEN ~_ ~———™"
Experience usually AR ..

not needed Y 4 Dept. G183

Common Education Vi ROCHESTER, N. Y,
Shhanily SIS Gentlemen: Rush to me
Nl . s 18,
::‘I' ;“h:m':ﬂ.r EE of charge, list of
l'l'll‘ll.'lpl:l any i E Hﬂ. Elwﬂ"irnﬁli!'t[;hﬁ o
JohE., SEh g ~pagEs
;!':I;';Etm'“h bao UIE;- dese riT:I:ing I:il:m:l.tl.{li £8, VIO~
o 3 tions, hours, work, and full partiog-
Tnﬂnjr—up n‘,f lare on how to get one of these jobe,

SURE ,”
Fd Name, .. ocoeee R A M R L O R

rd
4
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Hlah School Course

’FH—» in 2 to 4 Years

—'F"." i h l|I

1 " l,l" iL' ['- Jn’-—'” i

An Educational Institution

The Americsn 5 wan chartet=] In 1807 i an-
sduealiaicil ing :w|||1 Nl
atpil Trom Dy
Bl Tisad e

o
M-J.l”-—m- 5
n In{]ualr\ .

In case you finished one or two years of High School and then had
to quit, here is your chance to complete your education by home study, using only
part of your spare time. Credit will be aflowed you for all High School subjects on
which you have already received satisfactory grades. Or if you never had the chance
to go to High School, you can remove that handicap in a comparatively short time,

Business _
Ta get and hold a good position in Busi-
nesstoday youmust beabletowriteclear, ac-
curate letters and reporis—do figuring invalv-
ing Algebra and Gmnu:lnr—talk mwlhgemly
on matters requiring a knowled Tphy.
History, and noImics, H.:gh S-:hm]
gives you such training.

Industry
If vou want to get ahead in Mechanical and

Engjr.n:w:rl:1;;,!11:1%f oumust haveat least anelemen-
tary knowled Physics and Chemistry—be able
to figure quickly :mﬂ nmral:lt—lrmv. something
of Mechanieal Drawing and blueprints—and be
able to talk and write accurately and clearly on
I:u:uh cur work and ordin topics of conversn-

nu can learn these things from our High

College Entrance

Unless lyuu have a High School education,
you will find that almost every college will
refuse youadmission, and that in most States
you will not even be aliowed to take teach-
er's certificate or pre-professional examina-
tions. Our High School graduates are admitted b
certificate or examination (o approximatel
leading Universities, Colleges, and Normal ools.

Use Standard Texts

We use the standard texts adopted by the
best resident High Schools, supplemented
by our own simplified study instructions,
whichsavethestudent considerable timeand
effort. On completion of the usual 15-unit
eourse, you will be awarded our High Schoal
Diploma.

nun’t Be Handicapped—Complete Your Training Now
;Ilj;i’h School training will be 1nvaluahle to you in any line you may select. Only
15

School graduntes are considered for the best positions in Business and Ind

High School

ustry; and only

duntes are admitted to the best Colleges or the Prolessions. Our moderaie fees cover

instruction, all instruction material, and Diploma. Easy monthly terms.
Mail coupon for complete information about line that infercsts you

American School, Dept. H=345, Drexel Ave. at 58th St., Chicago, Il

T — T —————————— . — —— — . — i — -

20 Other
Courses

Orver 200 noted Educators,
Enginecers, and RBusiness
Men helped prepare oour
special instruction material,
which is used by many resis
dent schools and .
U. 5. Navy, and Province
of Manitoba, Cannda. We
offer you quality training at
home for the best-paying
lines of Industry and Busi-
mesa, as lsted in the coupon.,

Siree! and N umber

i o
- s =5 - -
a8 i

T_;.I“l‘;l "rr;:r'u”r‘ "Epar'e Time

American School, Dept. H-345, Drexel Ave, at 58th St., Chicage
Tell me how to train for spccess in ne checked. No obligation.

[ High School Course in 2 to 4 Years
[ Accounting & Auditing [JAir Conditioning [0 Private Secretary
O Architecture & Building [ Civil Engineering [ Higher Acc'ting (C.P.A.}
[ Autemetive Engineering ] Complete Law
[ Busineas Management [ Diesel Enginesring] Mechanical Enginsering
[ Cammuercial Asronauties[] Drafting & Design [ Radie & Television
[ Elestrical Enginsering []Liberal Arts
[l Electric Refrigeration

O Highway Englneering

[l Salssmanship
[ S5tearm Enginesring

E T I SR e | - P e

RS SESsESSSAE IR eSS e LSS S S SSs s

I v i o e A

-[ntu Dollars

When writing to advertisers please mention Popular Mechanics
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BE POPU LAR'”
Become

HARMONIIA PlAYEH

® Boysand girls who are good
harmoniea plavers are alwavs
in demand for parties, out-
ings and social mectings.
They are the leaders who
get the fun going—the sing-
mg and dancing that makes
the party “peppy” — the
ones who form sehool Har-
monica Bands that play at
school funetions :m:!l Com-
munity meetings and com-
pete at Harmonica Band con-
tests for the honors and tro-
phies that are offered. All
this is open to boys and girls
who learn to play the Har-
monica. We have helped
thousands of boys and girls
to learn to play this simple
and delightful little instru-
ment. Let us help you.

At Partles and Danees
...... Eny good tlmes

The Harmonies Band
makes a big hit

So Simple to Learn

Without costing you a cent you can
learn to play the Harmonien in &
short time. Alail the coupon below
for our Free llustrated Instruction
Brok, You don't have to know one
note from another. Just follow the
simple instructions and in a short
time you'll be amazed at how well
you ean perform.

Be Sure of ¥our Harmonica

The Hohner Harmonica is a real musical instrument, perfectly
tuned and beautifully made. Don't waste your money on an in-
ferior, poorly made instrument. Get s Hohner, the choiee of pro-
{easional and artist players for stage and radio work, Accept
no -ubnl[un._lrm‘; for the Hohner name on the box and on
the instrument. And mail the eoupon below for vour copy of
the Free Instruction Book, It will be sent at once.

M. HOHNER, Inc., 351 Fourth Ave., New York City

Frequent opportunities to
play on the radioe

M. HOHMER, Inc., Dept, $80-C
351 Fourth Ave., New Yark City

Memss send me withoui eost wour fres instrustion book
*The Ari of Plaving the Harmomics."

Name. ... .. L Ldraty
(Please Print)
Addresm, .o vvvn e nrr e

Cliy...... o Binte. .

Plense saldress Canmdinn Toncpairies (o Hough MH! |{Hl||lr
Lid,, 468 King St West, Toronto, Canada.
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WE CAN TEACH

you IJIL»\W[“} in
your own home during your
spare time., Thirty-five years of
successful teaching proves our abillity.
Artists receive large salaries.

Write today for Art Year Book

SCHEDI~APPLED ART

Dept. 136, 10 E. Huron 5t., Chicago, I,

E A PASSENGER

Traffic Inspector

A Good Position Will Be He.dr for You "i‘ w?‘.

g ., BELIABLE THAINED

BE AN ARTIST

loreed by gradunies bnd sills.

sialig [pes
FINLAY ENGINEERING COLLEGE
1061 Indiana Avenus Hansas Clty, Mo,

You Can Regain Perfect Speech, if you

STAMMER

Beand today i'nr besutifully llestrated book entitled “DON T
BTAMMER"” which deserilsos the Bogue Unit Method for the
mcinntifio correction of stammering amd stattering. Meihod suo=
oonsl ully used ar Bogus Instituts lor 36 yoare—sinos 1041, En-
dorsed by physiciaos. Full information concerning correction of
stamnmering sent (rea. No obligation,. Benjamin M. Boguw,
Dept. 164, Ein:ln Tower, Indisnapolis, Indiana.

SENT FREE Ne ﬂHlFllnn to Buy
W you sel giilehl—we will seod postpaid—ior

30 daya” !r.;lq rumadine - Fi. Vol Hook die-
eloaing atartling VOIUE FAGTH thal may save -
hisndreds of dollim o svary man of wWomARD
weking & strong rir.'h walga for alilier lhlgl:z
or speskiny. 30 days' fron readlng—then s
$0.00, Offerwiss, retgrn (t-—thel's ol

PROF, E. FEUCHTINGER Studio 13-53
308 Maerih Michigan Avanis -

Begin Teday. Welte for my Free Book, “llow to Become & Good
Penman ™ 1t eontains epeeimens and tells how cibers learned to
write im sprs U, Your game elegantly weliten on a eand 1 pou

h .ﬁ enclnss wtamm fof pesingn, Wriie todav, F. W. TAMBLYN,

- 418 H’HE -5 Hensas E. Ma.

PLEASURE or PROFIT

for profitable business or fascinatd

hobby, nt home under gpuidance of gquall

Instructors. No previous ex Enco I]Iftm.'l?"

meon achoal eduration suficlent. Many u-.ru iﬁg

[ur*le pi'l}'frh.t p-mli‘lrnf'rl-urw —or oy

E:m heolow nt ones ’} mu- III:T {hp-urlmlﬂu ]
Modern Photography”, particulars and reqd reneas e

IFEQ" ﬂHE“L OF Sl Dept. 1383 Chic sia, Mlinais

Bl m! hoaklet, * ﬁpp-url.unlﬂu in Modern Photography®, full particolors und

reguirsments,

Nama . . ENN————— [ ———

e . . - e A S
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J. E. SMITH, Pres.,
National Radls Unstitute

Manager, Radio
Service Dep't.

""Bafore
tha N
Course, I was s
‘Aunky” i =
Tfurnitnre store.
Now 1 have n
lob ps manager
af the Radio
M Sorviee  De-
partment of one of Missis-
Bppl's lnrgest furnityre
stores. Sinee starting your
Course, 1 have made over
E3.000." —DAVID J, BHU-
MAKER, R. 2, Box 105F,
Vieksburg, Miss,

takin
H. lﬂ.:

Earns Money
Quick in Radio

T jodned t
N
Inantew
weaks |
worked three
hours and
made clear
ong five dol-
lar bill. Sinee o
that time I have gotten
married. have bought my
home, & niee place valued
ot SA000 during the &=
ralled depression, and have
ane of the nlesst, most
leasant jobd that s man
ever Enown.  And It Is
all mine, 1 own it""—FE
LAMAR JOHNBTON, 250
Fifth Ave., Rome, Georgia.

"

$75 in One Week

| “Ome week my
Touaslmoss netted
£75.00 om re-
palring  alone,
and there were
¥ salen to bo
*.';,- nd*i'tud. lnn':e
5 only you o
‘ & thank "for it.
In my estimation, N, K. 1.
I the best home-
atudy school in the
United States—HR. 8.
LEWIR, pBox 514,
Pletsnield, i

/
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| WILL TRAIN

15A

YOU AT HOME

IN SPARE TIME FOR A

TELLS HOW
MAIL COUPON

Act today for better pay. Aet today to break
away from 8 low-pay, no-futitte job—to get
awny from having to skimp, seriape to pay your
bills. Muail coupon for my fres Gd-puge book. It
tells you how | will teain you at home in your
spare time to be a Hadio Expert; about my
training that has helped lundreds of men to
make more money.

Many Radio Experts Make
$30, 550, 575 a Week

Consider these facte—think of the good jobs they
gtand for. Owver 20,000,000 Hadio eels in use,
over 00 broadessting stations, over 40 monu-
functurers of Hadio sets, over 2,000 manufne-
turers of parts, over 100 Police Depart mernts
Hadio equipped, :urﬁrluum and airports  Hadio
equipped, housands of ships touching every
eeaport of the world, Radio equipped. Owver
45,000 stores selling sets and poarts,  Cher 2,000, (K
autos Hadio sguipped in recent years, Loud
) ker systems wherever people gnther, in
doors and outdoors. Com mercinl Radio stations—
dotting our coast linea. HKadio, s g industry—
im growing bigger. A few hundred 530, 850, 875
n weak jobs—linve grown to thousands

Get Ready Now for Jobs Like These

A spare time or foll time servies shop: Installing,
maintaining, operating—broadeast, aviation, sommer-
cial, ship, televislon and police statlons. A Radio retall
or service husiness of your own, Installing, l'tlul.lltn.'ltll.uﬁ;
gervicing, lowd speaker systems, A servies or sales o
with a store or jabber. I'll train you for good jobs in
many branches of Radio.

Many Make 55, 510, $15 a Week
Extra in Spare Time While Learning

Every nelghborhood ean use a good part time service-
man. The day you enmll I start sending you Extra
Money Job SBheets which quickly show you how to do
Radin repalr jobs common in almost every nelghborhood,
Get my book—eee for yoursell that many of my students
make 3200 to §1.0(4 In thelr spare time while lenrning.

Your Money Back if Not Satisfied

I'll make thia agreement with you, If you are not
entirely satisfed with my Lesson and Instruction Serv-
lee when you fodab, 1'1 refand your tultion.

Find Out What Radio Offers

Mall the eoupon. My book of Information on
Hadio's spare time and full time opportuni-
tes 18 Iree to ambltious men, what
Radls offers E:u. Head aboot the training
1 give ﬁuu. eqd letters from gradustes—
what they are doing and earning. There's
no obligntion. Mall eoupon o an envelope
or paste It on o penny post eard—NOW,

Nati ‘i%i’.‘"f".'.."'“"'ﬁ':‘
ena adio Institute, & CP
Washington, D. C, P

MAIL THIS N

G0OO0D RADIO JOB!

SAVE MONEY--LEARN AT HOME

My Special Equipment Gives You
Broad Practical Experience
Hold your job. No nesd to leave home and =

a lot of money to become n Hadio Expert. 'l train
vou quiekly and inexpensively right at home in

your spare time. You don't nesd a high sehool or
college eduention. Many of my sueesssiul graduntes
didn't finish grade school. My practical S0-50
method of tralning-—hall with lessons, hall with
Radio equipment I furnlsh—gives you bromd, pre-
tloal experionce—makes [mrnlnﬂ at home easy, fis-
cinating, practical and guick. There Is opportunity
for you in Radio. ©d jobs are becoming more com-=
plicated—many nesd better tralned men. New de-
velopments are making new opportunities. Short
waves, lond speaker systems, pollee Hadlo, auto
Radio, aviation Hadlo, television— Hadio's newest
used are covered by my training. Hera's o Ookd
that's growing. It I8 where you fnd growth that
you fnd opportunity.

| have helped
hundreds of
men make

oW

MNational Radio Institute, Dept. GCP
Washington, D. C.

Drear Mr. Smith: Without obligating me, send freo
book about spare time and full time Radio oppor-

tunities, and how 1 ecan traln for them st home In
spare time (Please write plainly.)

] T N T R L Loy, | Jea

F Ty S P
CIEy. .o ovnss = = S - - TR

When writing fo advertisers plonge mention Populor Mechanics
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RCON DITIONING
ELECTRIC REFRIGERATION

It you want stendy all year ‘rognd work « « « WO0d] pay
.. « OF & business of your own, prepare NOW for Lh e
Hremoney-making felds. We tench yon aquickly at low
cost .. . T yewr Aemd or nt Chleago, \zlrim narme amnd nd-
dress on margin lor FREE information pnd chesek whers
you want to learn ( 1 |t bomme ) at the oollege.

CHICAGO TECHNICAL COLLEGE

‘EEF curcaﬁn
Speak_

Ene | v . El . :l i
1 sl Fomplinh b S i Wi
SHEAWIN CODY SCHOOL OF ENOLIBH
83 Ssarle Bidg. Rochester, M. ¥,

ENGINEERI TWO YEARS
TWO YEARS

B.8. Degree in Electrical, Civil, Ch .
ehanical or Asronawpiical El:uqlnrl-rielwc?:l' tﬁtq::ﬂ‘;"ml“.
Located in an industrial center with that Enginser-

ing atmosphere. Earn board, Low tultion. Pra
Department. Enter March, June. Sept., Dase. ?ﬁﬂﬁ

InpianA TechnicaL CoLLEGE

229 East Washinglon St. Fort Wayne, Indinma

WANTED!

'IT WAS LIGHT IN A WILDERNESS
OF DARKNESS TO ME"

5

“I WAS STUCK. A wife and three
kiddies — and the same old pay envel-
ope. I couldn’t see a thing ahead except
the same old grind. Then one day I read
an L. C. S. ad. The coupon fascinated me.
A new idea struck me — it was a light in
a wilderness of darkness to me! Today,
because I mailed that coupon two years

ago, I am a trained man — making a Men and women to become
trained man’s pay!” EXPERT PHOTOGRAPHERS 1
2 - An Interesting, artistic money-making career awaits you
Does this suggest something to you? i 15 Sind Al Inscacthon By ARt
. W n Li] Etonal an muateur
Then mail the coupon today! Snce Sha Hens Stady toame S TS Peisonat Acevad-

NEW YORK INSTITUTE OF PHOTOGRAPHY
10 West 33 Street (Dept. 29) New York

INTERNATIONAL CORRESPONDENCE SCHOOLS

Box 5611-H, Seranton, Penna.
Without cont or obligation, please send me & copy of your booklet,
“Whe Wins and Why,” and full particulars about the subject
before which I have marked X:

TECHNICAL AND INDUSTRIAL COURSES

100% Improvement Guaranteed

We build, strengthen the vocal organs—
with singing lessons—but by fundamental l;umnd uﬁ

O Architect [ Plumbing O Heating scientifically correct silent ezereises . . . and nbsolo

O Architectural Draftsman O Air Conditioning Iy puarantes tao |mR1-“n any singing or speaking m’g
[ Building Estimnting [] Btenm Engineer fl Hml'i » + « Writelfor h'lmduvﬁ.l-"l‘ﬁw- bouck - wint fres,
O Contractor nnd Builder [ HSieam Eleetrie Engineer — "“tHE ¥ou cun now h-il';!' Lhe voics youn want., H:I!uﬂ.-
O Strustural Drafieman [] Marine Engineer anrane urder Yanis

(] Struetural Engineer [] Civil Enginesr PERFECT VOICE INSTITUTE, Studie 13-53

[ Eleetrical Engineer | llihmw Engineer &4 E. Laks St., Chicags

O Elesiric Lighting O Bridge Engineer

o i !
0 Welding, Electric and Claa O Bridlgs and Building Foreman
Bl Rovling hap Biarprins” ) Burveying and Mespin LEARN CARTOONING
[ Refrigerntion

O Telegraph Enginoer :
] Telephons Work O Radio [0 R, &, Locamotives [ Alr Brakes by the method that has developed hundreds siioeessiully, Bemd

]
Mechnnieal Enpinesr ] K. K. Bection Foreman y
[ Mectanial Draftsman 0K R Senalmen name, adidress sud age for Iree chart to test your abllity.
1 Machinist [0 Toalmaker [0 Chomistry *harmaey
E |'n.ttil‘1llt|.r|..IGEl'v [I Hoilermaker H I\'unll Mining Ihe L."d:" School. 1738 MNatlonal Bidg., Cleveland, Ohle
Sheet Metal Worker Navigation 13 FEMAL
] Heat Trentment of Metals [ Catton Manufseturing WHY NOT :ﬁ:zgﬂamﬂf}‘ttg‘ﬂ?;"'_ Iﬁ:_'
£3 A gl - Jia i 2 Woolan Manuflscturlng sects? 1 buy hundreds of kinds for eollections
O Diesel Engines | .n'tl:f!l'lllll:lrl.-_ Foms worik 1 io 87 sach, Banple vatdeor werk with my Ine
[ Aviatlon Engines O Froit Growing :Frl:.-Ll:-l:-. ml.flu:.l-Tj prs |!|-;1_ Profic,. Moasure, Bemd 10w
2 2 g1} * i usiraind Prospesios, ferm .
e eINESS TRAINING COURSES ta B NOC A Py e
L] "
[ Bininess Management Cl Bimbness l:'nrru|h:||ql-|-|m
[ Difice Manngement O Latiering Bhow Cards O Bigns 1'
[ Industrial Management O Stenography and Typing
0 Traffie Management O Ciwil Bervies O Alail Carrier i
0O Aceountancy and C. P A, O Railway Muail Clerk | W
O i‘mrhilmw ED Bookkerping Eiéwgrﬂﬂﬁim:rl‘s;iluwu i
Becretarinl Wor vhool Buhjoots A ¥ -
[ Cost Accoontant Ll College Prepamtory SALARY E ;:f:lliﬂl’ﬂ Carrier [ ;ﬁI"DH-'T?l'i.ﬁ.ETER
[ Snlesmunship [0 Advertising O First Year College TO START IBES 2. Laborer { JSeamstrem
[ Servies Station Balmsmanship O lustrating [ Bpanish 4 :.-E-E' F. ). Carrier | ]QU""W
O Wallpaper Dievorating O Cartoomning O French 5 90 tc Hpecial Agont [ JE _'5":""""'“-l""l""Tr
Bolearnanahip O Lumber Denler b MWCustioms Inppectar { ) U8, Border Patrol
$ I 75 [ Wiy Mail Carrier :l'i'rlnnhl:lm-. Opr.
o Lo, L YP, O, Clerk { YWatehiman
ST o MONTHLY ERELCTE { IMent Inspestor
o e n R | (Epeeial Investignior{ |Secret Horvice Opr
Address........ wnn e e 0 e, B BB 7771 [ YTwnpist { iFile Clerk
2] HEN S OZMENT INSTRUCTION BUREALD
Cllpunns - BEAEE sosnsansssssiunenstinaduncisina Dept. 111 St. Louls, Mo,
w Bend me FREE rileplars ‘“How Bil Gualify for
Presenl Posldon....coccoies ke e gl nHEN Garernment Pox ﬂvullnli' ﬂﬁfLI.ISEHTﬂ.ﬁﬂB?
It wou reside in Condda, send fhid cudpon o fhe Judernatianal li‘t Eihfﬁ locations, opportanitiss, s
Carrespsindanice Schools Canadicsn, Limiled, Monireal, Caneda D I s o ol I S A o

181050 :J\-Jdrm.
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BEA RADIO
EXPERT

LEARNat HOME
Taom

ENGINEERS
-~ 0

-
e

RAY D, SMITH, Pras. R-T-1

If you're dissatisfied with small pay—Ilay-
offs and-an uncertain future—here’'s an
opportunity that's too good to miss, At
the cost of only the time it takea you to
mail the eoupon, you ean get my big
FREE hook, " RADIO'S FUTURE AND
YOURS." This book tells how you ean
learn at home under the su ision
of factory engineers, to make more money almost ot onee in Radio—whether
you want to make Radio your life's work, or use it to pick up an extra 85 to $20 o
week in vour spare time.

TRAIN NOW FOR GOOD PAY FULL-TIME
AND SPARE-TIME JOBS THAT PAYUP TO

$1 5 A WEEK (and more)

Now Is the time to get into Radlo. 1935 was Its Mriut ear. Over 5 milllon new sets
gold. Owver 30 million dollars paid for service alone In 1035, Where only & few hundred
men were employed o short time ago, thousands are employed today., And where o hundred
jobs paid up to 8§70 a4 week—there are thousands of such Jobs today-—many paying even
more. And new Jobs are being ereated all the time—full time jobs and spare time jobs.
Get my book and see how easy [t I8 to learn at home for this good-pay work.

“Shop Training' for the Home

R-T-T Training 8 different thao any teainifg you ever heard about. Tt comes to you right
Irom the heart of the Hadlo Industry—oright out of the factories where Radio sets and other
vocuum=-tube devices are made. It was planned amnd prepared and s HL‘Llpervlnm by big
radio enginesrs [N these factories — by men appointed for the purpose. his means that
trained the R-T-I way, you'll be tralned as the | fo Industry wants you tralned—just as
the Radio Industry, tself, would train you I it was dolng the Job.

Television, Photo Electric Cells,
Public Address Systems Included

Hadio serviee work s only the starting point In R-T-1 Tralning. From there it will take
you throigh the whole Geld of Radlo and Eleetronies, You will learn about every new de-
velopment, Including Television so you'll be ready when Television breaks. You'll also
lenrn the ble money subjects such g8 Aviatlon and Auto Radio; Publie Address Systems;
how to handle Photo Cells; S8ound Picture Resording, Ete.

4 Working Outfits Furnished

Btart almost nt onee dolng part time radlo work, T furnlsh 4 outfts of apparatus that you
palld Into test equipment with which you can do setual jobs snd earn extrs money. My
Training pays its own way and you get your money back If not satisfied.

Age or Lack of Experience No Handicap

You don't have to be a high school graduate, nor even have Anished the grades, My
‘Tralning is so slmple, easy, and practical, that the sverage man, regardiess of age, education,
or previous ex enee can master (t. It offers the chanece you have wanted to ged out of o
small-pay, no-future job, into good pay work with a future, in Radio and all its branches,

Get My Free Book

INVESTIGATE! Learn why R-T-1 Tralning s different. Find out why R-T-I Trained
!;!‘;HFEF t'l't lck Results” and * Blg Hesults.”” Send for your mpf‘ of ** Radio's Future nod
L F.

It telld you about Radio's amasing opportunities. It deseribes my ap-

proved training, It tells what H-T-1 students mmltu{ and making. It i:i"n-'t: thi ||L1D y

ol my M!rimﬁ_ﬁﬂl-rd and 50 endorsing manufacturers. It's FREE. Clip, sign and mall
RAY D. SMITH,; President

poupon RIGE NOW!
RADIO AND TELEVISION INSTITUTE

(‘:m) Dept. 13 CHICAGO

L] 30 Lawrence Avenue .

Lt Xfiede ;
FROM THE HEART OF THE GREAT
RADIO INDUSTRY TRAIN YOU IN
SPARE TIME FOR A

nedall Clough
Chief Engiheer,
Clough -Heengle Lo

Zeplih Hadin Corpora-
iz,

17A

» RIGHT

Good Fay fol

HERE THEY ARE:

H. . Thtls

Chisl adic Engineer,
Cleneral Houss hold Lrilis
dben (O .

E. E. Gramsr
Chied Engimert,
Bianghnrd Trinslutmes

Dr. C. M. Bisckburn
Raidis Enginerr,

Corpuestion., PR A allory & Campany,
REAL RADIO e
Marl L. Masssl
e Chiel Enimeer.

HAS MADE $250 IN RADIO IN
ONE WEEK

Wm.T
Ridd, Ver-
dun, I*. Q.
Canada,
formerly
mn SI8 =
week car
warher
averages
more than
; 75 0 weak

A B i h
B-T-T Trolned man. He says: ""Have made
$250 In slogle week. R-T-1 Is entirely
responsible for my suooess.

STARTING SALARY HIGH-
EST HE EVER EARNED

Harald Apley, 20568 Brookslde Ave., Indian-

apolis, made as high as $30 o week Inspare

tima while getting his R-T-1 Tralning. Start-

Ing on m regular job, obialned beeause of his

tralning e sald: “ This job is starting me in

ﬁi’bﬂter pay than I ever got on any job
sfore.

MAIL FREE
COUPON BOOK

| RAY D. sMiITH, President,
Radio & Television Institute (R-T-1)
| 2130 Lawrence Ave., Dept. 13,
Chicago, .

Witkenat obllgating me, send me wour ook that ez-
plilss Foeif Engineer-Dirécted sad In \utr:r-:-hulld'rll
el s ©f trakning” oern pslekly amd ioespsasively™ef
Ko ki fhelr aparg Cime o e Radk Experia.

...

I Lillilpoms . ————— T

B

S 11—

When writing to advertisers please mention Popular Mechanics
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"971bs.of SKIN
and BONES!

~but now TheWorld's Most
Perfectly Developed Man...

andenia dold
during the
pust [d gpoars

HEY thaught
it couldn't be
done — but look
at me now! I

used to be a skinnoy,
weakling

FOTAWT Y
woighing |'\-1||_',' o7

pounds. Only half

alive: oo siekly for

ppurts; afraid o put T

1|T]|- my fists, Il-' [ II.‘E

I discvvered Dynamii

Tenzinn '—the nmazing method that gave
me the body which twios won the title, *The

Werld's Most Perfestly Dieveloped Man.'
And thousands of other fellows who have put my secret to
work are todsy the envied, he-men LEADERS in any crowd!

Proof in 7 Days that You, too,
can Have a Body Like Mine

Now I actually gugranfee to show you PROOF in just 7 DAYS
that I enn give you o body that men will respect and women admire,
Let me make yon a NEW MAN—with a
by of might and musele, afrald of nothing

¥ for the good things and good times of

Hie. I'Il put solld lnyers of rippling musels |
on your back and shoulders, 1 esn bulld out
your chest to husky, he-man gize and give
your arms wnd légs handsome miscles of
powerfiul strength. I'll give you vigoroua
new health, too—banish pimples, blemlshes,
bad breath, poor digestion, ete,

=—

|
u 15'}'“' for FREE BOOK : 'rl:l.hﬂm“ A ulra
il the roupon now for my valunhle illoe
trated  liwk, "“*Everlasting Health and BEING
Strength,” filled with actunl photos, vital body GIVEN AWAY

fnetE and full details of my " Proof in 7 Daya'™
mic Tension Guaranies. There's no risk
no ohligation. It's FREE. Clip  nd m-r:uiI
eoupon TODAY to me porsonellyt Chorles
Atlas, 115 East 23rd Siregr, Dept. 5C, New
York, N.Y
CHARLES ATLAS . BC
115 East 23rd Stroet, ew York, N. Y.

I want the jrvoal that Vour system of Tiypamis Tewsingm
will wmake & New AMan of e — give me healthy, bhusky g
by madl llg muscle develupemmt, Bapid me your ies book, “"Everlasting Heslih
and Frength*

This valushls sup
standn about 14
imehes high on o kask
mnhognny huse, i

will mwanrd It to
my papll whes minkes
ihe must improves |
meni e hWie deveiops |
ment within the next
Rhiree momd les

Hame, ..

“iPienes print veowein plaisiyd

IRAEEUER, . opnisvm s oenn 888 oS B S

POPULAR MECHANICS ADVERTISING SECTION

At ﬁma:ing l,-"

Low Cost!'\ &

! -I-r-.-. i b #hEmm bnby | mirving
=nLliNE 6 rauee froulde. e | [ cdarweinans
Lab, Buillt by sme of world's bs } LACO males d
0,000 i o 1a moders—enad m:‘:ﬁ'w‘; """'t“:::! r"‘_ 1 - I:':‘:j'ﬂ this
WRITE * f"“’ LACO desler. T mone near you, to make installstions. Geb
et today for special Lew Direet Offor] o fi:ll:lpl!d.-uh-l

wFTET

LACO OIL BURNER €O, 136 Union St., Griswold, lawa Jo0E"S "V 2L iary, rite

LEARN MECHANICAL DENTISTRY

A profession offering unlimited
opportunities. Most modern and
complete  course embruving  every
branch from Plate to Porcelain Work,
whileh prepares you to work for Defe
tste of start your own business, Tnill=
Vidual Instruction—practienl training
In day or night sehonl, No bodks—no
claseps, Cutalog upon réguest.
Dapt. 707
McCARRIE SCHOOL
OF MECHANICAL DENTISTRY
207 N. Broad St. Ptiila., Pa.

Entertaln for all oreaslons. Setid $1.00 for Laugh
Priviuging Program of 23 Trick Drawings with 1n-
gtrictlons,  Catalog of Chalk ‘Talk .‘-'ijltliw Frea,

BALDA ART SERVICE, Dept. K, Oshkosh, Wis.

Liroater oppoariupites bow in ndvertising.
Lenrn easily and guickly in spare tkme. Prae=
tirml work. No tent books. (ld esimbdinked
school.  Low tgition—Esay termn. - Send for
Jrie Dooklel of dnferesting tRforim oo,
Page-Davis School of Advertising
Dept. 1153, 3601 Mich. Awe., Chicage

START

$1260 to
$2100 Year

Common Education
Sufficient

New 40 Hour Week ,f FRANKLIN

Means Many Post ,/ INSTITUTE
/

Office Jobs. Dept. G197
New Social Security ;/  Rochester, N. Y.
Act Also Means / pyugh to me, entirely
Hundreds of free of charge, 32 page
Appointments & book with: ‘Tl A full de-
& scription of U, 8. Govern-
& ment Jobs; (2) A list of U. 8.
’ Government Jobs; (3) Tell me
7/ how to get a job.

When iwwriting please mention Popular Mechanics
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I'LL TRAIN YOU Quickly!—
/2 SPARE-TIME and FULL-TIME JOBS /»

ELECTRICITY

',_,_-—__.

. By Practical ShopMethods
' _in Yo Spare time
Right in Your Own Home

lnmtnﬁlmﬁﬂl'ﬂ’uk.udﬂl'

Get into a real money-making field.
Electricity offers opportunities undreamed
of a few years ago—good pay—interesting
work—a real future, Now Electric Institute
brings—to your very door—practical train-
ing necessary for these rich rewards. Keep

ur present job—no need now to leave
]ylgme and llve in a distant city and pay out
heavy expenses. Now Uu learn Electricity
easily, practically—ri tathnm&ala[m:-
tion of the cost of going away to school
—then vou get lifetime employment
service after graduation — your money
back if you are not entirely satisfied.

OPPORTUNITIES to
MAKE $5,$10 aweek or
More WHILE Training—
Doing Spare Time Jobs

Electric Institute Training 15 intended to maoke
vou a practical trained man—not a theoretical
engineer;—by the most amazingly casy, fascinating
method of home shop training. Tt is possible for
f‘ﬂil L ] ﬂlﬂ- money almost at once. 1Jo not con-

use E, 1. Trolning with dry theorctical text book
COHirses, E[l'.'ctﬂl: Institute tells yon exactly what to

YOUR OWN Electrical Work
Shop...we furnish equipment

Electricity must be taught in a
practical way. That’s why we fur-
nish, without extra cost, with your
course of study, this real electrical
equipment. It aids your training and
youcan useit when going outand do-
ing real jobs — installations and re-

which pay you real money. In
act, by doin &nnly two or three such

jobs a month your training should ARy iuotcial L3t peet, SHIck wreacs wisk you: teain:
actually pay for itselfand opportuni. g — Gt N0 extra Cost, ’ '
ties for extra spare-time FREE BOOK Ll IO LTINS nam NI hout lsaving yourpesent
earnings of $5,810aweek or TELLS YOU HOW

GETINTO GROWING FIELD
FOR A BIG PAY FUTURE

There is no better way to succeed than to train
for work in an Industry that is expanding. Electric

more are simply amazing!
TOU DON'T NEED
Previous EXPERIENCE

DIESEL ELEC-
TRIC POWER,
RADIO AND

REFRIGERA- ]nnl.tl.:tn !i_!hira;iglm !I!gl,w vg.nunluI the wlll.yelln this
expanding field o ectricity—where trained mon
or Advaneed Education TION are always needed, Mail coupon — TODAY — for

Big, Free Book of facts about this revolutionary
home study and shop training!

New Electrical projects con- Take advantage
Stantly mean more jnbs fﬂr al the ulﬂﬂl’l“ﬂ-lllﬂ

men with practical training. Prasid :;::i i},"fh';:";;ﬁ RUSH the CO .
Almost every industry uses trained electrical many other the UPON—TODAY!

men. Lighting, illumination, automotive \TiC™iilgicc | M. W. PETERSEN, President !
electricity, manufacturing, maintenance, tric Institute | Electric Institute, Inc., De I
service, repairs, power plant work, sub-sta- Practical training. | 5846 Addison St. Chicago, Il I
tion operation—all offer real opportunities C,mpicte facts Send Free Book with all facts about E. I. |
to trained men. Or you can own and oper- about Electrie | Home Shop Training. |
ate an electrical business of your own. H:;LTH‘;THL“E:’; ! P 3 ;
ELECTRiC INSTITUTE Btﬂrtﬂ }rnu‘ ln‘ .u|-_|,[' 1“_“. TR o i 5 7 i e ol v o ol Ef. -

y I
ELECTRIC INSTITUTE, Inc. " ot B e el Sl i l
5840 ADDISON ST., Dept. 66C, CHICAGO, ILL. | Ciy ... ... Sat e}
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e Diesel

& i

Diesel—The N

| ewest,
egel engines—because of their high efficiency,

e s s
paid Jobs for Diesel-sea]

men. The hield of Diesel
is on the u

A= 1
Fastest-Gro
de- Nowis your chan
pendability, and economy of operation—are fast replac-
ines in power plants, motor trucks and
i ships, aircraft, tractors, dredges,

up an increasing number of well-
neer-

] and continually expanding. It will pro-
ﬁﬁt steady employment and advancement for those properly o

POPULAR MECHANICS ADVERTISING SECTION

Engineer

Is Your Job Safe

Just as the _gasoline engine
changed or wiped out the jobs
of thousands who depended
on horse-drawn vehicles for
their living—just as electricity
changed the entire set-up in
the fields of light and power
Y/ —s0 now the Diesel engine is
fast invading both the power
and transportation fields, and
threatening the present jobs
of thousands of workers.

If jobs in your line are steadi-
ly growing scarcer, you owe it
to yourself to investigate this
new, progressive, uncrowded
line, that will offer good open-
- | ings for many years to come.

wing Power

lézta gt into a big new industry and grow up with
N

3

it to mn o position. Today there {8 practically no competi-
tion in the Diesel ficld, but the increasing use of Diescl engined will
reanlt in keen competition for jobs in the near future. By starting
¥our tralning now, you can keep ahead of such competition.

What This New Field Offers You
Get our Free Diesel Booklet and learn all about this newest,
fantest-growing line—its opportunities and requircments. Find out

~ - ; 4 hat the DMesel field off —how rapidly the Diesel indust
trained in this new industry—as long as they need 1o work. has developed during the fuat three yeatr the lrse momiary
You get complete information on all the latest Diesel de- Dieselenginesand a beingmanufactured today—how quickly
velopments—two- and four-siroke cycles; low- and high-speed You e ain & complete tndersianding of Diestt SREA. Brincipwes
- H 3 i e ELu -
and heavy-duty types: Diesel-electric generating systems, ete. ,"‘Eﬂ"*u'wm s T . L ST AP S

—in our course. Includes all text material—wit
grams for quick understanding of this new power,

n Your P 2

special dia-
American School, Dept. D-345, Drexel Avenue at 58th Street, Chicago, Illinois

e Time

Tur

e —

KnowElectricity as Experts
Know It—and Get an Expert’s Pay!

Hecovery has begun! The months ahead are charged with sienif-
canse and expectation. What will you do to get the jJump on Lhe

ather fellow?

Thousands of men have used
The Croft Library
Practical Eleegicity

20 yenrn ol ohirt-sleers expetienm—on work as it is actusfly done., 18 is mesmed from
fuwid b gover wilh Lhe kind of bard-hended fncts you wast, ritien =0 that the
laginner an enslly usderstand d, yof so sound, so ibeee Jl"_‘ that | fs the deily gulde

of 5, highly pujd eheetrieal workers and sagipssrs, Craft tells you Lhe thiogs
e ta know Blsiul motor, ErmErNiors, &Fmaludes, oommetalors, teeBslorhiers,
cireidte, pwitchbonnds, distributinon sysiene—alectricul  machine of every Lyjus==
wirisig [or light sl pewsr—wiripg

nishied buldinge—undrreriters” and rn.l.l.1'||r|!1ll|
requtremenbe—illundnatiog in s every phase—_ihs mpost 1=
lg=lamps fd lamp effects, vle.—hiw Lo du 8 complele puE
v i L.,

No money down —easy payments

Fill lo nod muil the coapin stinched aod we will send vou Dhe eutire st of seves vl
times for ben doys’ Free Examination, We take all the risk—you sesume po cbligation.,
Il yuu decids ta kesp the books, send 81,50 kn ten days and Lo balanos 5§ Lhe tie ol
$2.00 0 ol Bowd i eoupis NOW ond see the bucks (o yoursell,

oved misibods of Lig
from esthmsting I, o

| FREE EXAMINATION COUPON |

| McGRAW-HILL BOOK GO., 330 W. 42nd St., New York
Bend e for tan days’ fren exsminetion the Croft Libmry of Practical Elsstricity,

l If watbslnetory | will send you §1.50 in 10 daye nnd 2080 mant kly ustil ihe priee of
1050 b pail, If sot wanted, | will return the books postpaid. (To lnsers

l i whil Al dsindy amd fi0 o sl iees.)

|
Hamw R T e PR e L T F T T (S, & L et e I
|

Murme Kibdress

Chy ki Flats

Pombth. . ociin v e reamnnra e e e .
L Miiiue of CXMPARY ... ovsisbasnsnssssssassns M. 330 |

_—-—_—n_-—-—_-_“_———m-

Asking for information invalves no obligation —but it may mark
the turning podnt in your life. Write TODAY for full information.

into Dollars

Learn Public
Speaking

At home—in spare time, AMany overcome
“pinge-fright, " gain pelf-confidencs. nml nrresse
their smimbing power, Earopgh shility !.- rEay otherm
by el etive speech. Wrts for free hoskler, M o
lf'url.' Wemdere Witk Warals and regplremanias.

NORTH AMERICAN INSTITUTE. Dant. 1363
IGo1 Michigan Avoanue Chicago. Winng

o)

SECRET SERVICE Bogyc |

FERE

For 30 Days Raadin

Ho Money Down—Actual Crime Cages—

If Fou Aet Guicc/—¥a will nend you this stirring
o amn Crima D Secret Bervice andl lien-
tiflention Work o ¥o from rending, Sepd pe
ELOHEY . ¥our b L Wewp fi o g ohly
$LOD. If met, reigen 1§ IITHE TODAY. M
sant (0 boys under 17 yaars of age.

G. Cooke, Dept. 13-53, 1920 Sunnyside Ave., Chicago

VIL SERVICE

| VALUABLE INFORMATION FREE
COLUMBIAN CORRESPONDENCE COLLEGE
WASHINGTON, D. C.

' NEW SCIENTIFIC WONDE

“*Hilvar Only"

BGYE BIG ?_IIIH. "|'“lll J‘I urenbly i =
thirg Cligihs vead, S
ohieet. Ses Husey in Fleah. FREE PACKAGE radio pietare films, taks plotures
‘am,” 1 psohags wiih sach 28c arder

witheut camarn. “¥Vou'll ke 5
MARVEL MFG.CO. Dept. 80 NEW HAVEN, CONN.

When writing to advertisers please mention Popular Mechanics
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LEARN PRACTICAL

[ ]
Drafting
at your home from S :
an E”GIHEER.’ Leads Most \— -

||"I.

2 |

Better jobs being filled daily, and more are ex- Industries

pected soon in auto work, electricity, machin. Ahead of most any other work

ery, aviation and certain building lines for those is Drafting and Planning for

who learn drafting now! Drafting is the way for mechanics. builders and facs

a quick start to a better paving, more interest- {Rriin nialin Sk C

in#' position. Drafting taught t cfamcticai Wi LY 30 PEGENER: DEI00S RY-

BY AN ENGINEER opens new fields for you. Tt thing new can be built,

ives more than technical training. It provides a plans and designs must
UNDATION for your future development. Find be made, Drafting
out about it now, ém;l at once for Engineer Dobe's leads alwavs.

FREE Book.

- JOBS

needed first of all? The DRAFTS-
MAN who draws the plans. AFTER

YOU'LL EARN

effer

Staré NOW

Win PROMOTION-DRAFTING

that the steel mills, lumber mills . : .

3 ¥ If vou're A mechanic, a knowledge of draftsmanship may
brl'ick}fﬂ.l'dﬂ and others start get- make you a foreman or superintendent in short order.
ting busy. Recovery in business Get out of overalls and draw the pay of a boss. 1f you
and most industries now seems are a boss, learn draftsmanship, a foundation stone of
well on the way many a line of business,

ENGINEER DOBE  Government efforts to help are leﬂrn How fo PLAN

has taughtdraftingby i aling things hum., In some

mail to thousands of In every line of worls, practical training in draftsmanshi
succesaful students, fACtory towns a shortage of drafts- i i bl i i gt etk Ao gheibatliir ‘ﬂ"f?
"“'“f""”ﬁp‘""ﬂ* men appears at times. Many up, you will be money ahead by taking Engineer Dobe’s
Established sinos I00. ¢r-ained draftsmen will be needed COUrse, Draﬁtms{ is :{pnﬂg Dfplm{:ini_:i:g. nfdeF\relgpm ngl.jv
on hetter juhs_at I}etter pay a“d shuﬂer hﬂm' mprovements on A iiltl‘;r".. 1 l_n-Es‘- _EC ory I'r =
Who'll get those jobs? Of course, the men Eﬁnﬁrﬂﬁﬂﬁfﬁ;ﬁﬁf‘ New Trains, Airplance and
who have prepared—so, prepare nowl You'll be amazed at the s with which you can
- . Method. Sond comoon TODAY I e book eacitied
Learn About Machine Design Sfettiod, Sontl Soupid TURAT fee frve. ook enth
A thorough knowledge of practical drafting leads = "
to a better understanding of machine and building A" Wo rklng Tﬂﬂls Furn IEhEd

design. Drafting is the language of the industrial
creator and designer. As business and building
swings upward there is an ever-widening opportu-
nity for men trained in practical drafting. Equip
yourself and get this"BETTER PAY" Training NOW.

Here's a valwable sel
of tools=—gent at once
(alsoadrawing table)

=gl withoul extra
charge the dag
pou enrolls

Here Is Your Opportunity! 1

Complete Outfit,
gize 20x25 in.,
furnisfed
o gou.

Yes, here is an opportunity that’s open to those who These TOOLS and 0t
know how to grasp it: — At a few dollars a month, EQUIPMENT
students get complete training in drafting by mail Given When You Start,
in surprisingly few months—Engineer Dobe teaches —i_

his students until thoroughly trained and until
holding a good paying job. Trained Draftsmen enjoy
good salaries, If you don't get a satisfactory job:—all

- L]

your money back. That's Engineer Dobe’s guarantee, 8 ENGINEER DOBE, Div. 33=73 Libertyville, lil. 5
. - d : p:se“d me liﬁ:ui: free book "Successful Drﬁn%ﬂﬂh&d =

No Exgsrlence Required : Digiceiinion oo seis your smdwics ogood §
With En}f_inﬂer 's method no previous experience is nec- H =
essary, High School education not needed, Eve ing made B NG e
plain. Practical work from the start until you're in position. 1 M

Time is money. Learn drafting in spare time. It's hi B A b e e e

time now to prepare. rﬂm't wait ug:t?ll;r day. Segd -cgupg{ll [ ] e :
for Dobe's free book. T |
ENGINEER DOBE % : :
R D Libertyville, lIL B S e oA s e

When writing to advertisers please mention Popular Mechanics
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A frank man to

PATENTS-INVENTIONS

HE world of invention moves on. The

Patent Office clerk who resigned his job
back in 1833, because he said there was noth-
ing left to invent, now stands out as one of
the funniest men in American History.
Think of everything that’s happened in the
last 100 years! Did you see a notice in the
papers that an obscure worker, Hans Wach,
has invented a simple device to utilize ex-
haust steam on steam boats? Already, the
report states, the steam ship lines have saved
more than $15,000,000 in fuel bills with his
invention. Almost in the same breath the
Dept. of Commerce announced that it will soon test
out a new, non-crashable aeroplane, which the
average man can learn to fly in a day, which will
travel at 110 miles an hour and sell at the price
of a cheap automobile. An unknown Seattle man
has invented a robot to go 5,000 feet under the
sea and recover millions and millions of dollars

worth of gold lying at the bottom of the ocean
since the days of the early Spaniards.

Remember this: For every outstanding big inven-

tion there are thousands of small, simple things

for use in the home, the office, the factory, on the

farm, on every sort of travel convevance. Little

articles like you find on the counters of a 10-cent

iure, hardware store, drug store, toy and novelty
op.

Many Little Ildeas Have Big
Commercial Possibilities

A n finds something he's using doesn’t work

'glEt, or it's clumsy, or costs too much. He gets
a happy thought. He improves the old Article.
That’s contribution to human progress. That's the
way that many, many men have reached the goal
of financial comfort, independence and even
wealth. Most of the things millions of us use didn’t
come from the brains nf engineers and physicists.
They came from the mind and maybe the crude
home work bmch of Mr. Average Man; busily
engaged in earning his bread and butter at what-
ever chance or un:umsta::u:a has given him to do.
The “little” man’s opportunity as an inventor was
never greater than it is today.

Who Are Inventors?

You'd be amazed at the men we con-
taet in the course of n busy year.
Mot of them do not consider them-
solves inventore at all. During their
work or leisure they et an idea
They wark it out on paper
They get in touch with us abaout
Protection, Did you know
that ndentist invented the
stoclk  ticker, a sehool
teacher the telephone, o
farmer the typewriter, an
artiet the telegraph? Did
you know that the erinkly
hair pin—sold by millions
now=—came about because a husteind snw
his wife twisting the old-fashioned siraight
hair pin to make it stay in place? Poor
men who have no thought of inven-
tion now will be financially well-
fixed in a few vears because of a
happy thought that the world could
use o advaniage.

==

Can You Answer
These Questions?

Ask yourself these questions: How do
the Patent Lawe protect me? What
easy stops can [ take, without cost, to
put mysalf in position to support my
belief that | am the first man to
think of my inveartion? Is a
Patent worth the cost? Do [
need a model? Bhould I
try to sell my invention
before [ have it Patented?
Is there any safe, busi-
ness-like way to pecure
financial help? If I do
apply lfor a Patent, how
ghall I reach people who
ean market my invention? Can T protect
and sell an improvement on some inven-
tion that has already been patented?
These are but a few of the guestions
which usually confront the average man.
Yoo need the answers! . YOU CAN
HAVE THEM, without cost, trouble,
or delay.

Copyright 1935, Vietor J. Evans & Co

RUSH COUPON TO WASHINGTON. D.C. TODAY

Our Business Is To Help
You. Write Us Today

For more than thirty-seven vears, this firm
hus been helping men with an inventive
turn of mind. We maintain o large staf
of trained, experienced specialistsa—Reg-
istered Patent Arttorneys. Drafis-
men, and Searchers to help owr
clients secure all the protection to
which they are entitled. Fees are
reasonahle. Deferred paymenta fre-
quently arranged. Cuestions promptly
answered, Write us frankly with ahso-
lute mssurance that what yvou say will
be treated with strictest secrecy. But
FIRST, send for the FREE BOOKS
shown on the opposite page. They are
filled with facts, pictures and sugges-
tinma. They tell wvou things about
Patents, Inventions and SBelling Inven-
tiona that we have learned in our long
experience. They may aave you time,
expense, EVEN LATER DISAPPOINT-
MENT. Simply fill in the coupon. No
charge, no obligation. Write us
TODAY.

When writing to advertisers please mention Popular MWechanics
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man talk about
-SELLING INVENTIONS

115 Mechanical Move- F n E E

ments Like These
Besides many other features
and facts there are 115 dif-
ferent mechanienl move- nuKs
with
68 PAGES
of Facts and

mients and principles in the
bvigk, 48-page Book below.
Maybe there is just the idea
you need o solve some mies-
chanical problem. Use the
coupon or write us n card or
letier.

VICTOR J.

vaNs & Co.

REGISTERED PATENT ATTORNEYS,
MAIN OFFICE, T00-C, VICTOR BUILDING,
WASHINGTON, D, C

Other Ofices: 1640-% Conway Rldg.. CHICAGD: 10087-N
Woolworth Hidg., NEW YORK; 514-N Empire Bidg., PITTS-
BURGH; 1010-5 Hobart Bldg., SAN |"|!\\;C-|"§|'.-"}: Tha-™
Security Bldg., LDS ANGELES.

Senil me FREE coples of your books “Patent Proteetion’ and I

“When and How to Sell an Imvention.” Note: Same hooks
supplied by any of branch oMees lstel above

Wame -
Street and No .

i Cliy or Town PP e i
o\ % ® R B R B B B B R

When writing to advertisera please mention Popuwlar Mechanics
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THIS COMPLETE EQUIPMENT

15 YOURS!

This NEW Type of
RADIO TRAINING

UP IN BUSINESS...

in the Fastest Moving
Industry in the World

Here at last is a distinctly NEW type of train-
ing that not only teaches you all phases of radio
service engineering work—but which also brin

on complete equipment for an actwal start in
usiness.

No previous radio experience is required. You
set up an_actual “lab" in your room and learn
in spare time,

Sprayberry Training has been honestly, con-
scientiously designed to fit you for a troly worth-
while place in radio—a position well above the
average in a fascinating, far fAung industry with
vast opportunities for fuiure deve :Hsmenn It is
complete—modern—practical. It offers you both
the knowledge AND the necessary equipment for
full or part time profits—or for a career in any
one of Radie's specialized fields such as sound
work, broadcasting, aviation radio, ete. Cer.
tainly you owe it to your future to investigate
TODAY!

REMEMBER! Whatever radio train-

ing you take, you will reguire standard
maferials such ax those shown above be-
fore entering businesi. We bring thewm
to youw—ieach you to wse them under
actual working conditions,

SPRAYBERRY ***3;

2548 University Pla., N. W., WASHINGTON, D. C.
Without cost or obligation rush details of your Radio

Training Course including the bookler “MY FUTURE

ACADEMY

IN RADIO."

Mame ....oiimernnnnnrnns N BT Age....

Addeess .. ..... A R O e P
.................................... PM 3/36

When writing please mention Popular Mechanics

ACTUALLY SETS YOU
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MEN (Wanted

to Qualify for Positions
in New Industries

I AIR CONDITIONING
ELECTRIC REFRIGERATION

We want to personally interview, at our own ex-
pense, a number of ambitions men—aged 21 to
40—in various localities. We will select ns man
as possible to qualify for positions in Ameries's
two Iastest-growing industries. The men we seloot will
be trained Tor !mru.tllw and servicing all kinds of
E{“ﬁim: aind mm:nm:l v .Hr Fu“““ﬂmﬂuﬁha Eleetrla

elrigeration equipment, Do not reply BiE You are
mechanically inclined, have fair sducation snd are em-
ployed ot present at fenst part time, Charscter refer.
ences required. You must be willing to study during
B time for few months &t some eost to vou. Write
K 'ﬁn.l full details of age, education and present occu-
pation,

UTILITIES ENGINEERING INSTITUTE =1,
Il 000410N. Wells SL,  Box 136,  Chicago, il

BE A PILOT — FLY A SHIP

If you are stumped at the high cost of training to
qualify for a licenseand a future in Aviation,
write, enclosing stamp, for information on our

APPRENTICE PLAN

Mechanix Universal Aviation Service, Inc.
Strathmoor Sta. Dept. E. Detroit, Mich.

New York

Established
1902

[] Refrigeration [J Machine Shop
O Ol Burner [0 Diesel Engineering
O Air Conditioning [ Slgn Painting
[0 Electrical ] Window Display
[ Radio and Television Mechanic

[0 Architectural-Mechanfcal Drafting
[] Armature Winding

[J Diesel Engines

44 West 17th St.,N. Y. C.
DON'T COPY—LEARN TO ORIGINATE!
talns 28 lessons and over SO0 Biusirations. Al hﬂui:ﬂ:‘:
MECHANICAL DENTISTR
N. Y. SCHOOL of H:Eﬂuln‘.:l DENTISTRT, 128 W, 31 81., N, 1. C.
Brooklyn, New Vork City, N. Y.
YM [A O Aeronautical Enginecring

Electrical

Ask for free booklet sc.lonl

RTODN Your way

—
’T0 SUCCESS/
HE’&F&?‘&M".’.‘:::‘.{%EEE.E.‘:E'%‘LE?E.“.“’”‘ szas
Send mawe und address for froe diteils, gy
RAYEBURNS SCHOOL, Dept. M-X, BOX 2184, Cleveland, Ohig
—_————— . WA, B0AC1M, Cleveland, Ohio
e TS, pney 8 i e L L,
Day, E Eary terms, r—»«ﬂﬂi?a-u mh%anhr;:.
—
MAILFOR FREE INFORMATION
BEnFoRn 1117 Bedford Ave., Dept. PM-=34

O Auto Mechanic [J Talking Pictures
0O Aviation Mechanic O Welding
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HOW—

Adcox Graduates Get
-Bid Pay
DIESEL

Let's see if 1 huve you yi{-turc-d right. You are a

red-blooded, ambitious fellow, between 15 and 50, NO Branch Schools

Capable of standing on your own two feet and E;“mlth‘;}dﬂr rﬂ'-l'[ﬂr"“ until tlllt‘ dﬂ.‘-d' you step into a
making your own decisions. Anxious to be a Doee e You B o e s nder my personal

Streamline your career.
Employ 1936 methods in
your drive toward success.
Are YOU willing to start
NOW with some straight-
from-the-shoulder talking
about YOUR plans?

L.L. ADCOX
President
L L. ADCOX
TRADE SCHOOL

suceess and a money-maker. Willing to put ¥our reasons my graduates are successful, and that is why 1

future in my hands have NO branch schools.

when I prove my right
to your confidence, Q.
K.? Let's go!

I'll Help YOU

Duarin the wyears you
have n growing up
and developing to the
point where you NOW
are ready o make your
mind up about your
futwre, I have been Ve
ing the wi){fnr YOUR
Flccess in esel Engi-
necring.

time to investigate
large percentage of
really im
out the

rﬁﬁ

L. L. ADCOX TRADE SCHOOL, PORTLAND, ORE.
One of the finest and best locnted trade schools in the world.

e e

I mean exactly that. Toeday, if you took the
I am certain you would find a
Adeox graduates holdin
tan t jobsand earning big money.
nited States and foreign countries, successiul

down
rough-

Adcox graduates PROVE an Adcox Training as a Diesel

Ex

t is YOUR best assurance of svccess. Adc

ox

SUPERIOR TRAINING opens more doors to big-pay

jobs.

You NEED These Advantages

™,

L -

Aol

James Haydon

Adens Ciraddunte,
Diiesel engine op-
erntor. Assistant
to Englneer,
Unlon Pasifie
Dlesel -electrie
gtreamliner,
“City of Port-
mndlll'

TN O S

Jrosnd,

In

tHons. The most com
#0] egqulpment in America will be at your dis-
You will be lnstructed by the most
capable Instructorns monocy can employ.

E“‘ - A

Roy Parks

If you attend the Adeox Bchool you will dis-
cover the reasons for this. You will chonse my
Hehool because you are convinesd I will give
you the best training money can buy, at n
price that makes it an unrivaled Investment,
and that I will
to be u well

attem] sechoo
hotspot of Disse] activity and employment,
and & land of unlimited opportunity.
will enjoy a matchless ellmate and live amid

Ve you the best chances
el Dlesel Expert. You will
in the Paelfic Northwest, a
You

outdoor reerea-
ete, up-to-date 1ie-

orntl

& Il

Lou Bleakncy

e

= -
il -_,._I_In

GoDiesel NOW

Diesel, the giant in-
dustry of the depres-
sion, is mow on the
threshold of tre-
mendous expansion.
Countless numbers of
fellows who now know

during the next few yvears. Deter-
mine to be one of them vourself.
Hand yourself the biggest breaks
in the Diesel Industry by becoms-
ing an Adeox Diesel Expert. Earn
room and board while learning, if
vou wish.

Investigate
Thoroughly

There is o genuine weleome for vou at the
Adeox Behool, You will find us friendly
and vitally interested in your welfure and
succesa,  Hefore you decide on o trade or
choose a school don’t fail to investignte
Adeox, Send NOW for my FREE big
new Diesel Catalog No. 18C, It's packed
full of valuable down-to-earth facts vou
should know, Get the details of my un-
paralleled FREE TRIAL OFFER of 2
weeks training to help YOU choose n
school at my expense and without risking
one cent of your money.

Send This Coupon for
Further Facts NOW

oL
DIESEL: S FRE

MHE. L. L. ADCOX, President,

nothing of Diesel will
prepare themselves and
step into big-pay jobs

Jack Allum

Adeox Graduate,
Chief Dissel En-
gineer, Timm's
Ciold Diredging &
Mining "o., Ga-
lenm, Cire,

Jerry Palmer
Adeos Graduate,
Chilel Dilesel En-
glneer, Arctio
Clrele  Explora-
tion Co., Camidle,
Alnzkn,

Paul Borden

Adeox Grodunte,
Dixle Comstock
Gold Mining
Cao,, xke, Ida

Adeox Graduate,
superint enden t
Niesel Egquip-
ment, United
Hintes  National
Fuorest, Kootennal
Natlonal Forest.

Adeox Gradunte,
in charge of Die-
eel and Gas
Equipment,
Crown - Willa-
mette Paper Co,,
Booth, Ore.

Iﬁg-l" ADCOX TRADE SCHOOL,

& . E. Broadway, Portland, Ore,
Iikout oliligation ploass sl Fope Diesd Book Mo, 180

ﬁ
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» |f you do not add...

INCHES

TO YOUR BICEPS
THREE INCHES TO YOUR CHEST

« « « it won't cost you one cent!”
Signed: GEORGE F. JOWETT

WO solid inches of tough, sinuous muscle

added to your biceps . . three inches to your
chest . . . or it won't cost you one penny! That's my un-
qualified agreement!

You will not only incrense your biceps, but every part of
your body will be developed proportionately . . . 1'll show
you how to add at least 3 inches to your chest . . . I'll show
yvou how to get lithe, muscular legs that will be columns of
power for speed and endurance . . . your whole body will
vibrate with muscular energy, pep and health! Wouldn't
you like a he-man's bicep like the idealized figure above?

Take my full course, it it does not do all T say . . . if you
are not completely satisfied . . . and you are the judge . .. it
won't cost you one penny!

Send for ‘‘Moulding a Mighty Arm”’
A Special Course for ONLY 25¢

It will be a revelation to you. You can't make 2 mistake. The
assurance of the strongest armed man in the world stands behind
this course, | give you my secrets of dovelopment
illustrated and oxplained ms you like them. Mail
fnur order now while you can still get this course
or enly 250,

I will not limit you to the arm or chest , . . Try
any ane of my test courses llsted bolow mt 258,
Or, try all six of them for anly $1.00.

Mail your order now and | will inelude a FREE
COPY ol “NERVES OF STEEL, MUSCLES
LIKE IROMN." It s & priceless book 1o the strength
fan and muscle builder. Full of pictures of mar-
violous bedicd men who tell you decisively hnwwyn:i

1 |

e R e
F P E [E BoK WITH pHoTos
. OF FAMOUS STRONG MEN
JOWETT INSTITUTE
OF 'PHYSICAL CULTURE

Deapt. 4Cd, 422 Poplar St., Scranton, Pa.
George F. Jowelt: Bend by retorn madl,
prépald. the coirses checked below for
which I am enclosing. ...covevvinea

O Moulding a Mighty Arm, 25c

E Moulding a Mighty Rack, 2850,

NIRYES ="

Moulding a Mizhty QGrip, 25,
Mouilding a Mighty Chest, 50

Moulding Mighty Legs, 25c.
GEORGE F. JOWETT L[] Bcrong Man Stunts Made Easy, 25c,

“Champlon of Champiens™ [0 All 6 Books for £1.00.
PR R R R Ty e e b Age ......
Address .........
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NOW you ean learn to play & band
instrument easier and quicker
than ever before, New models with
important, excluosive improvements
help you advance faster. If you ean
hum or whistlea tune, you canquickly
learn to play one of these new Conn
trumpets, corneta, trombones or sax-
ophones, Be ready for band in a few
weeks, It will bring you surprising
popularity, Helps you to earn your
way through college. Perhaps you
may e & famous artist on stage,
Bcreen or radio.

» SENSATIONAL
%) NEW MODELS

MNew principle VOO ABELL on new Conn-
queror trumpets, eorneta and trombones
hailed as greatest improvement (o een-
tury.Mew tone brilliance. Fastor, sweeter
onbelievably easy to play. A triomph of
world's largeat band instrument
maker, Choles of the world's great-
eat artists. Yot they cost no more,
Home_ trinl — !I.'I{. enta if
you desire, Ses the wonderful
o bew models at your music
J/ er'satore, Or write for free book
i and special offer. Please mention in-
& strument.

- C. G. CONN, Lzrd.

331 Conn Building, Elkhart, Ind.

ONN

IHSTAUHENTE

BE AND

5007

ENTS eroni GOLD LETTER

For Store Fronts and OfMee Windows, Anyone can put
them on. Free samples, Liberal Ofer to general agenta,
METALLIC LETTER CD., 438 N. Clark St.. Chicaga

. . Build the 4-mast Bargue, California
= -J.-":—"",'L'E-:i— Accurnte, detailed blue prints of this hand-
- ! % BIFITEE

5 ,

gqua. Complete Nitings and
¢ atemin trawled ard wiber pepllss
lgn ol thy Soms. Bund 180 for

et ¥ Frai o
Bl

e B gy £
A.L Fisher, 100

Lad JONIZWEEKS T |

W
9.

| Elowah Ave, Roval Oak, Mich,

I'll Finance Your Trainin_gi

are for jobs in Service Work, Broadeasting, Talk-

Ing Pictures, Television, Wireless, ete., by 12 wosks prac-

= tical sh traiming in COY NE Bhops, Free Employment Service, Many

earn while lespming. WILITE for BIG FREE NADIO and TELEVISION
BOOM, and details of my **Pay- Tuition- After-Graduation’® Plan,

H. C. LEWIS, President, COYNE RADIO SCHOOL|

500 5. Paulina St., Dapt. 16-3H. Chicago, Illinols]




POPULAR MECHANICS ADVERTISING SECTION

Why waste time
on old fashioned methods

—when you can learn to play
at home without a teacher

DDN'T let the thought of long years of tire-
some practice scare you away from learning
to play! n't let the thought of an expensive
private teacher keep you from letting your dreams
come true! For you—anyone—can easily teach
yourself to play—right in your own home, in your
spare time, and at only a fraction of what old,
sﬁ]aw methods cost! .

It's so easy! Just look at that sketch at the right.
The note in the first space 15 always . The note
in the sccond space is always a. The way to know
the notes that come in these four spaces is simply
to remember that they spell face.

Now, isn't that simple? You don't have to know one
note from another in order to begin. For the U. 8, School
way explains everything as you go aleng—both in print and
picture—so that, almost befors you know it, you are playing
real tunes and melodies right from the notes.

You simply can't go wreng, First you are fold what to
dlo, then the pieture shows you how to do it—then wou do it
yoursell and hear it. No private teacher eonld malke it any

clearer,
Easy as A-B-C

Mo wonder over 700,000 men and women have enrolled!
For this famous course is based on sound, fundamental musical
prineiples, highly simplified. It's not & “trick” or “stunt’’
method. ¥ou learn to play from notes, just ns the best musi-
cians do.  You learn to pick up any piece of musie, read it, and
understand it.

Mo time s wasted on theories. You gel all the musical
facts. You get the real meaning of musical notation, time
and harmony.

You'll find voursell studying the U, 8. Behool way with
a smile, Your own home is your studio. The lessons come
to you by mail, They consist of eomplete printed instructions,
dingrams, all the music you need. ere are no dry-as-dust
exercises to struggle through, Instead it's just like playing

8 pame—you learn go fnst!

No Talent Needed

CHOOSE YOUR

COURSE Forget the old-fashioned
idea that you need “talent.”
Plana Cornet Just read the list of instru-
Organ Piccolo ments in the panel and de-
Violin "Callo cide whith one you wnnt
Drums Ukulela to play. Remember — no
and Traps Hawailan mutter which instrument
Guitar Steel Guitar you choose, the ecost in
Mandolin  Clarinet each case will average only
Harp Flute o few conts o day.
Saxophone You'll never regret hav-
Trombona ing learned to play. For
Voice and Speech Culture those who rcanm  entertain
Harmony & Composition with music at parties—
Plane Accordion who can =onp up things
Italian and German with peppy numbers—are
Accordlon alwiays sought sfter, nlways
Banjo (Plectrum, G- pure of o good time! Start
String or Tenor) now  and  surprise  your
friends!

1f you ean read the alpha-
bet you can learn to play
our [avorite instrument in

ust & Tew mMontins.

Free Book and Demonstration Lesson

 “How You Can Master Music in Your Own Home" is an
interesting book that is yours for the neking. With this free
bouk we will send you & typieal demonstration lesson that
roves better than words, how gquickly and easily you ean
ewrn to play your favorite instrument by note—in less than
balf the time and st s fraction of the cost of old, slow methods

—the U. 8, Schoul way.
If you really want to play—il new friends, ood  times,
sooinl populerity, and increased income appeal to you—

elip and mail the coupon NOW,. U, 8. 8CHOOL OF MUBIC
79 Brunswick Bldg., New York City.

when needed, cash or credit.

Thirty-eighth Year (Established 1898)

— ——— i — i — i — i — — — ————————— — ——

Instruments supplinti

U. 5 SCHOOL OF Mmusic
73 Brunswick Building, New York City
Please send me your free book, " How You Can Master hMusic

in Your Ovwn Home,” with Inspiring message by Dr. Frank Crane,
Free Demonstratlon Lesson, and feulars of your easy payment

plan. I am interested o the lollowing eourse;
Have you
eaasbanassss s INSITUMENET, s i aiinae
MBI, .. . i cvcciinssaniinsssnsatssstnsnnirbssssssnsenasnnsss
ADANEEE. .. cvcrronraressasssinrnrrssnsssssnssns po ey e I
R soinnci iyt o f o A R R Btabn. ...covvnnnrnnne

When icriting to advertisers please mention Popular Mechanics
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Be o TELEVISION EXPERT

LEARN TELEVISION with RADIO—NOW!

Fine opportunity for ex |!Pr['= in this
amazing new industry. A NEW husi-
ness in a NEW era offers NEW oppor-
tunities for big salaries! You learn
Radio and Television from beginning
to end in our marvelously equipped §
labs and studioz. You actually operate B
thousands of dollars worth of expen- |
sive squipment. You get expert in-
struction sind skillful guidanee by
radio-television specialists

Demand for Television E:prrh

Televigion now perfected and rea E
for the market ON THE NEXT BI
BUYING WAVE. Business leaders predict
new system televigion will require thou-
sands of relay and brosdeasting stations.
Ultra-short waves will permit eighty thou-
gand televizion stations in America alone,
TET IN NOW and *“habld
un" with the world's next
haltisn-dallar induvery.
B MONTHS THOROUGH,
FRACTICAL TRAINING
Cumbifies for radin-phone licenss
{15t Clazs), Complets op-to-the-
r|1|r|.1.|'|rt:r:||n||1p-nnm ailern ' wisrk
nhle™ televisiaon il imelad-
ng thr new rathr-:grru\ Practiedl
experience bn stuslso, eontrol room
Tranemitier operation of Televes-
ion Siaton WX AL I"r|1|1|l:|ymrnt
il whiks tralning and npon grad
aation. Write for froe ook Pie-
tures On the Alr” NOW]

g£.4. HHEI,, Pm First National Tilﬂ'lshn, Im:
Dept. A3 Power & Light Bldg.. Hansas City, Mo.
Without obligtion, send me id FREE [lsstrated Falder *"Pictures Un the
Air”, telling about T;-;r cwmr::?: in television, | am 17 years or older

Nome
A e .

The MACHINISTS’ Home-Study

Course helps men get ahead

A man ean go just so far in mnchine shop work with only his
pvery-day experience to nid him, The men who get nhead
are those who equip themselves with knowledge—whn prepare
to tiake adviantage of the breaks. Mony have done so with
these praotical books; you ean too,

AMERICAN MACHINISTS® LIBRARY

6 volumes=2000 pages=—2,500 illustrations
(A combined home-study course and reference library)

This llbrary of machine shop practice was written for practienl men.
It glvea you tho hest methods for every kind of muchine ahop work
It expliadns maching 1ools and thelr operation, tool work, genrs and
grinding, jles and Axtures, automatic serow machines, thelr tooks,
E‘unrheﬂ illed, ete. Plalnly written—eompletely iHostratsd—ithe best

ind of Help to the machine-shop man who wants to advance himsell,

No money down—
only Te

pictuces,

unT

FREE FOLDER

LA
——l---—-l—————-.--m—-———————.—”.........__.|I

|FREE EXAMINATION COUPON|

e ———————————————
McGRAW-HILL BOOK CO., Inc., 330 W, 42nd SL, NEW YORK |

Send e for 10 day’ [ree semenination the AMERICAN MACHINIETE LI-
.l::tru iﬁ_h:fnrl;li.l;tﬁr. :mhﬂl s 8150 im 10 davs and B3 mostidy eatil e I

I mot wasted | will reimrs ihe books pesal paid I

{Teo nsere prompt aldpment write plainly and &1 in sl Lines.)

|
|
I
B i s s ta s T A58 I
I Addrens, ., , B A B B R e R I
It'a.--.n‘as:m.. A P P AL i . I
I L T T S R S e e A s - ;
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LET LH ESE GREAT BOOKS

AlR ¢ﬂHIIITIﬂHIHI:
Live Fleld; Great
Future. . ... .53.50
AUTOD EHG?#L#FEDIA
The Famous Dyke's La-
test Edition. ., ...... §6.00
118-V. GENERATORS
\hdn From Old Auh:r

... 5100
llnll Huuiii
Bulld to Sell; Easy De-
U 1T TR e $1.00
BOAT BODM
Power, Hall, Ing,
Paddle Plans. ...,., 53.00

BOY MECHANIC
Hundreds Things Boys
Can Make. .. .52.00
BUILT-IN FH!HITI.II!I
Taka Orders, Make
Money!l. ...........52.58
CARPENTRY HANDBOOK
338 Practical Bhort-
L 51.50
EHEMISTH‘I" FRACTICAL
Maks Hundﬂ'ds Things
Dally Usa. ... ...... s2.00
cnucnn: WOoORK
173 Uses Described,
Pictured . . -SI.H
DIESEL HANDBOOK
'\mi!‘ Latest Inl‘urmm-

DOG TRAINING
Home, Stage, Mu-vlu.
Ete. . .. 51.50
EL[GT!&FLATING
Modern Practioe Includ-
Nickel, Zine, Cad-
mium and Chro-
MG . . s v pin s bans 52
FARMERS®' BOOK
Bl Kinka for Flald,
HOmE. oy iiiasssisa 5
V-8 FORDS
Alao **A"" and *"B*"*
Models. All Newl. . 52.50
FORMULAS
10,000 Money "-Ia.k-
Il iy . 54.00
Fllﬂ"ﬂ HHH.IETII‘!‘
New! Ralse nod Bell,
Frofital. .52.00
FIJIIHITIJI!E MAHIHG
Tl:ul: Materials,

LATHE WORK (Motal)
Dirilling, Threading. . . .
LOCOMOTIVE
t-u'&djmng Chart Shows all

LOG CABINS
Ensy Plans; Bulld for
Proft. Valoel...... $2.50
MATHEMATICS
Easy Gulde for the Prac-
tieal Man, ,.......

§5.00

who KNOWS
s the Man who WINS

Easy to train yourself!
books have helped thousands—

llll

Thesea

MECHAMNICAL DRAWING
Learn Drafting; G

IH.':E.I.H I.IIIEI I'EUIDFA"
Atlantlie Speed Queen;
Charted

............ $1.00
FLUMBING
00 Facts Ev Home-
owner Should Know.$1.50
FOULTRY
Bresding, Manag

Protect ‘;’nur Fl‘nﬂlﬂl 5200
PRECIDUS METALS
Identity —Buy —Bell.
.51.00

UrLlE book on
PROSPEC TORS' HAND-
BOOK

Amateurs' Handboolk;
Tlreults, Repairs
e e L0 T

RADID SERVICING

Prurlt t]? Knowing

nks, Etal...54.00
RIFHIEEHATIGH
Eleotrie. Gasg.
Hervice Expeft...... 4.
REWINDING EI.El:'I'ItI'l:

MOTORS
Fractlonnl Bizes. Valuel.52.50
SHIF MODDEL
Entire Text, Famous
“Roversign’ of 1637 .51.00
SHOP NOTES LIBRARY
5 Vol. 2000 Hnndﬂtu]
Bhop ldens. . .......
STAMP ALBUM
Modern. 400 Pages...s1.00
STEEL SQUARE
How tn b'lii'urﬂ Angles
ol Hafters, Hools, Ete. 51.00
ETBIIAEE BEATTERIES
How tn Build,
Rnpnir Charge. . ... $2.50
TOYS
For Amusement or Prof=
It. Saleable Deslgns.$1.50
UFHOLSTERY
Always n Big Markst.
Btart Own Business. $1.60
WELDER'S HANDEOO K
U:‘E-Acetpllua (..u'i!l"!
.. 52.00

WIRING
Economy

i E-P L hods for Homes,

Bulldings, ..........
WoOD TURNING
Woods, Tools, Methods:
Practioal Teacher. ., 51.50
WRIGHT ENGINE
Chart of * Whirlwind";
ALl PRFS. ..0vnonsnnns 'I:I..II

$2.58

Books sent C.0.D.anywhere in U.S.

Just cheek the books you want, write yu'u:r name and sddress be-

Inw, and mall the advertisement. It |8 your order blank. When
postman hands yoi boeoks, pay him the mmmmm
1f you send remittance vrhm ordering, please Include 10 cents per

book extra for postage.

Write for
other subjects you are interested in.

niormation about books on

DRIRTEUR oo o g s w0 0w i R e

CHY ssscisassasisssssnssnsans

RPN . s osvvsrpsmeysssmbdeisstinrmensifaastantbnsns

Mall to Popular Mechanles Press,
Room M —200 East Ontario St., Chicago, IlL

When writing to advertisers please mention Popular Mechanics
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NATIONAL SCHOOLS «vvounce

AHIGHLY DEVELOPED DUALCOURSEIN GAS aud

4
= } __
Eg.f-?:"

'ENGINEEHING '

Ambitious Men of All Ages Can Qualify for Good Pay P ————
Jobs in the Fast Growing Diesel Trade Excoive Trainig. |
Fatablished in 1905, National Schools’ course of Diesel Training is the outgrowth Includes
of vears of mu-nom-:f_u] development. The instruction is PROVEN. Over 30,000 All Phases of
graduates have received National Training. Now, National offers the most compre- Diesal Engines
hensive training—actually two complete courses for the price of one—Gas and Diesel Fuel Injection
Engineering. Both courses are absolutely essential to qualify for best jobs. Gas Engines
Butans Engines
Easy, Fascinating ‘““Shop-Practice’”” Method e
The day you in your Training st National you start right in with » practical job on the most modern Matural Gas
Gas and Dies ipment, ineluding Caterpillar, Cummins, MeCormiek-Deering, Hereules, Venn- Auto-Diesel Elec=
Severn, an‘bankeqﬂn{nme, Enterprise, and many others, The work is actunlly E'Blﬂhmm for students— ri
ARy to understand—ever-fascinating. You learn in o few months what would ordinarily take far longer. trics

Machine Shop

No Dummy Equipment at National Batteries

The vast installation of modern Gas and Diesel equipment here is
all used by vou in lenrning your trade. You learn to assemble and
dis-neeamble nll parte, learn trouble-shooting; operating and all
essentials to qualify you for big-pay Gas and Diesel opportunities.

Lt

Your instruction is personalizged under direet supervision of a ,IrD,ESEL i
large stufl of experts '.'r. G-d.‘_,
LEARN IN LOS ANGELES, Playground of America f‘"‘"’"ﬁ* {

RAILROAD FARE ALLOWED | EARN ROOM AND BOARD

For a limited time, ecoach B. R.[We I:g]p students obtain part-
fare allowed to L. A. from any [time jobs to earn room snd
port of the L. 8. board while learning.

FREE BOOK OF FACTS

] g

| NATIONAL SCHOOLS, Los Angeles, Calif, :
| Dept. PMA-3, 4000 So. Figueroa St. |
e | |
B NAME ......... |
l |
I AR i e s S |
| |

! . . (o7 iy . DN - . ' - PR
Cewiing Sliamws  Marine Uberking  ui - M= o jwstine S| arier on Cilers | ITY sresssreseeso . HTATE . I
Dhesel Crarnllh - D Jillar Ihewal, L_——._-—--—-———-———————————J

When u.!riﬁnﬂ to advertisers please mention Popular Mechanics
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Learn this

Fascinating,

Profitable "t
Profession o

in 90 Days, at Home

Hundreds of men and women of all ages 18-50 are rm.lr:in&r
£10.00 to $20.00 a day giving scientific Swedish Massage an
H}'d.ru-Tharl.p}_‘ trentments. There 18 a big demand from
Hospitals, Sanitariumas, Clubs, Doctors and private patients.
The feld of reducing alone offers great possibilities,

Learn this interesting money-mnking profession in your owi
home by mail through our eollege extension course. Same
instructors a8 in our NATIONALLY KNOWN resident
school; same diploma awarded. Course enn be completed in
& to 4 months, No High School troining necessary.

Many earn big money while lenrning. Enroll now and we will
include anatomy charts, medical dictionary, patented reducing
roller and Hydro-Therapy supplies without extrs cost. The re-
ducing ecoirse alone may be worth mapny times the modest
tuition fee. Send coupon for specinl reduced price offer.
C-um:l'lllete details with list of successful praduntes will be
sent froe.

National College of Mu&nﬁn & Physlo-Therapy

Dept 377—20 N. Ashland Boulevard, Chica

You may send me FREE and postpaid, yvour illustrated cata-
log and details of powr specinl offer, also list of successful
gracduntes,
Namas: . ..
Address. .....

Oy, . ieiiasaa AEE. . sinn e

T
LIBRARY,”

$1.50 AYOLUME j
i ;;"rf'p'[f'
~

x (~ol'y]
== M

)
e e
;rﬂ;ld_ f ”IJI{’! i LI.'F
={ |/ 15"
" = T

1111

WANTS TO
KNOW!
is sasily fownd In AUDEL"S NEW ELECTRIC LIDRARY. mada
ms ABC. Up-to-dals, trade dops for the supart and ALL -l'!.'l':“

MEW infarmation in your hr= l-lr.'l' Cmm r-r tlan
with aay velums. Wrils TODAY mﬂ.&miﬂ;—dfm RIAL offer,
THEO. AUDEL & CO., 65 W. 23rd 5t., New Yark City

Mandl Vol. I. Electrie Lilrnry on T duys’ fres teisl. If O. K. I will remdt §1.50.

otherwise 1 will retern it. 1 also request you o mall ont bouk sach month an
sams ferma. Mo obligation enless | sm ssimfed.

BB, < s gba b R R S

Yoo &l
2o MAIL BAG

Why Does a Flag Wawve?

“What makes a flag wave? When the
wind blows hard, it seems that the flag
should straighten out, but always there is
a fAutter. Not to my knowledge has the
answer ever been published, but it may
have escaped me. Can any reader explain
this apparently simple thing?" — Joseph
Prim, Chicago, Ill

Another “Zip” Fan

“I am inclosing a snapshot of the 'Zip’
model racing yacht which I built from your
plans. Now I am considering construction
of a ‘Flying Cloud’ model."—Kenneth R.
Willis, Sherbrooke, Quebec, Can.

More About Metals

“Would like to see more articles on the
use of metals, such as zinc, tin and lead,
and on electroplating and hot dipping."—
C. T. Jewell, Martins Ferry, Ohio.

One for the Scientists!

“In the January issue there is a short ar-
ticle, ‘Tales of Eagles Stealing Baby among
Nature Fakes.” As to the glass snake, you
do not seem to know what you're talking
abeut. In Kansas, Oklahoma, northern
Texas, Colorado and Nebraska, there was a

{Continued to page 3TA)
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..MIDWIS RADlO

MARVELOUS 4/£WF

M-]u be

HIVE WAVE BAND,
WORLD WIDE SHI

972400
VILIERS

DIAL DIRECT WITH LABORATORIES

SAVE 7o BO%

NCE again, Midwest Jr:n'l.m:ﬁtr.miri its leadership
1'\1 t'!lLTi"r the '.u‘.lt'lli f l‘|'|1’r-‘T El(‘l\u,!'Fl.li "']u:]“ E Del. uxe
14- j\li}‘_.I AL ]l,l.lv,- h-land radio. It 1a a master achioevement. ..
today’s most highly perfected, precisely built, laboratory adjusted
set. It is a radio-musical instrument that will theill you with its
mnrhltiﬂ]'n:. performance. . . glorious new acousti-tone. ., .ervstal-clear
“concert’” realism. . .and I11.1["r'||l'\11't tﬂTLIgTI. reception. Before you buy any
radio, write for FREE 40-pagé 1936 catal log. ro about the suceessful Midwest
h]'ﬂ'lf'ltl"rlvTﬂ-\.l.lu]"ﬂ'lll- ¥ t|"|11*\'l.L"-~'\|'ll 0% to 6D T||.1I:|_||.|.-1.l'|::| Jodavs FREE l|1|.l
This super radio will oot-perform $100 an |. 52 W) ‘-.11. on a sicle by side test. It is so
pnmqrfl.l., &0 ﬂrl:l.‘l..lr'll.1'|| '-LI.-.|1|1.: a1 |..|.|J ately sensitive that it brin £ i distant r..r::l_n
etatinng 1.-\.|.1.h |u||_ laud B 1" or 1.'|'-i||n1|: III'I. -,:". annels adiacent to powert ful loc als. The 14
tobes permit of adw 111|r¢l circuits, make it possible to use the lJ-.nl-.mf-.m, reserve
power. and to exert the sustained maximum cutput of the powerful new tubes.

E,E SENSATIONAL ADVANCEMENTS

of marveloas Midwest feat many of them exclusive,
explain Midwest glorious fone realism, super performance
Md tllrlll-ml' world - wide 5« hand .I"ll.'!l;!l.lnﬂ They prove why
nationally hnown orchesira leaders like Fred Waring, George [an,
Jack Denny, vic, use a Midwest in preference io mone coslly makes
Five tuning ranges make it wasy lo rade the mations of the world > e
ore o on can gwitch instanily from Amerscan Pragrams Bewul for FREE 40-gugs bowr-nolor sntsles
to Ll.ﬂld.'li.l.'l, lice, amaicur, n-mmr!n-] nirplane and .T“p broads I platures ke coepl ' 2 L 1
cawls . . . o the Bnesl and moel fascinabing programs from Eurcpe, 1936  Midwess
Alrica, Asin, Australia South Ameriea . . . 12,000 miles Away.

.
Acousti-Tone V-Spread Design ()5 i)
The V-Front Dispersing Vanes established a new radio stvle avernight.
They spread the besutaful lace-work of the “highs" throughout the room
in & saentifie manner. . .directing the High Fidelity waves uniformly to
the ear. Now, get rnmnltlru range of awdible fmquem.lﬂ lchu-vm-
glorious new scousti-tonr...assuring life-like crystal-clear “concert” reslism.
Mo middlemen’s frfuﬁh o pav. You h'l"? at whalenale prices, direct from
tocies. . csaving J00: ta 50" o can order vour 1936 Midwest

radin from the new 40- -page e-.i.lu.‘ '-;Ih s much certainty of walisfaciion
an if you wers 1o come yoursell to our great laboralories. You save Without obligption on =y part, send
305 to 505, . .yon get 30 days’ FREE trial. . .as little as $5.00 down me your new FREE catalog and
wis m Mldwnl radio in your home, You are !np.'ly profecied with a (ne- . eenplete detaila of yeur ldheral 30abay
E’ﬂr Guaraniee, Foreign Reception Guaranies, Money-hack Guaraniee. | FREE tria] offer. Thas i NOT an oeder

h‘ MIDWEST RADIO CORP. [l — |

DEPT.15R __ CINCINNATI,OHIO_U.s.A. M|~ - |
Established 1920  Cable Address MIRACO All Godes ,

11 Clami [ 6 bedarmrind s 5 Miderst L1 Wy Badtnry Balin _,L'-"
When writing to advertisors please meintion Popular Mechanics

Ted Waema Eathusai Ovar Farelgn Receplion

“Alter comparing many esidlos, [ can traiklully
say that my M dwesi pub-porfarms otber seis cont=
ng almoed bwles s maen. I all =y experienes, [

have naver hanrd sach Litelles
i H'- “ﬂ-

antlon. My Midwet
surpassey all my expectations,
TR — [

mmd i m
whisins Tas Weean,

ol behisldgl
V-

Uy A ganis
Maka wiy
Estra Menny

MIDWEST RADIO CORPORATION
I}Qpl. 180, Casinnsil, Ohla
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MECHANICAL EHliIN EIEING

Less than M minutes a day with
these 7 big mochaniceal englneering
books will prepare you for a better
job and bigger pay. Machine

hands become foremen and super-

Pays Big
intendents, helpers become n:|wrlz|,

loremen become monngers. AR ”0”

machinist, helper or [actory employee can benefit QUICKLY
and put himsell in o positlon to lll-fm:nd Paﬂlmum‘m .
on miiss & chanee to
vn“r oﬂﬂﬂft“nltr qualily for promotion, don't put
off foar one minute this Blg {)nf’-ul“l'ullnit,\ which I8 yours almost for
the asking. Seven Blg RBooks ehoekful of every known mechanieal
faet, told go simply and tlp.nri that any one ean understand them
l‘jw_-: SH00 pages, nearl Ilustratlons eover every nubjn:t
fully, Ineluding Tool M l.llrl.u Pattern Making, Foundry Work,
Mechanieal Drawing, Forglng, in fact an}lhlns ¥ou nesd to know,

E‘"ﬂl’)’thlﬂg se'“t FRE ” examination. Y ALL

lb.-- bucks will be st
u for eaminalien Dn-

|| lg your own homes or plses of businesa -hl-'lhl-r u'r nlll pori waml fo ok
ligen, check up om any fhets you want o, Nobe thelr great MONEY MARKING
¥ -I o, i, I you wapl them, pay on Che edslesl kind of psymenis,

Complete set of drawing instruments
if you send for these books NOW,
These instruments are made of the in=-
eat of German silver, are abaolutely
aeeurate and are packed in velvet lined
leatherette pocket case, Heal 10 value
but free to you with these books.

—— ————— —— —— e — — e — — e ——
l,wln:u Teahscal hrlnp Depi. H I‘I'I, Drﬂll st 38k 8L, Chicage

Vi iy semd me the T big > EW boks for lres ezamination, [ will pay Lhe e conis
delivery chagges oply unless J decide te kiep then m which ease | will seod 8200

vem days and BLN per menih ol price of only $30.50 b pabd. Il | miwrm

POPULAR MECHANICS ADVERTISING SECTION

Be an.

Mo “hard times" In Electricily—the Rig PFay Fleld, Thou=
sands of pew Experis peeded for presemi and fulure aetivity.
Boulder Dam—" TV A"—at her government shecirienl projects
soon resdy. Biarl Now, Farm while learning 6t home. Easy.
Low Cost. 100,000 men suceesslully tmined. Wieite lor FREE
ROOK. Lesrn toearm $38 1o 876 & week.

L. L. Coske Scheol of Electricity, Mlhllﬂhmln..mh

Government Jobs

EXAMINATIONS SOO0ON
COLUMBIAN CORRESPONDENCE COLLEGE,
WASHINGTON, D. C.

ORENTAL YT '@ 7LeLU TENDERGREEN
oS [E.' NDON'S ‘spinach

Dellcious, healthiul, vegetable “greens.” All season
plant. Resdy to use In 25 days. Flourishes In hot
weither when other grains are gone. To Introduee this
healthful vegetable and our Buperior Pure Bred
Seeds and Plants we will mail you 125
sepda with planting instovetions and
Our Big 180=page Ulustrated 1038 Catalog.
W rlte t-:n:!.ns Send S¢ stam p 1o cover postape.
cuunnu BROS., SEEDSMEN
Rockiard, 1llinols

rajsing PRROYAL
CASH N patnmera:
ing for humdreds

of thousands. Enpsy to ralse. You get your
money for them when only 25 days eld. Par-
tieulars and pleture book for 3-ct. U, §. stamp
Ask for new Library 5 for 1836, ready mow.
Write PR Company, 615 Howard St.,
Melrose, Massachusetts. Heler any bank.

them in 10 days [ will owe you oo send mow, you ngres o ghes me
s wembershlp in the Ameriesn Te Hs ¥ enlitling me to L lhation
pravilages with sny of yowr caperts for ope yeaf sl sl of drawhsg nstrumssnls.
NREW. iy vsmainsinnsnniminasnsrnsatbitbhespatisbipbiasstisdbdnnnbidanshdinna
Al I v Ik ' e A A

Plense sttach = lecier =i it ||' g, norupal i3, Stmpleyei's neme Gl sddress snd et
|.»ftl.lnut-:rulnln: AT B4 T g

rree Gifso™ Book

Win popularity and bigger income with a
Gibson Guitar, Banjo or Mandolin, Easy to
lay, beautiful in tone, exclusive features,
ou learn quickly. Free Book gives valuable
facts. Send coupon now for your copy and
details of trial offer, casy payment plan.-
———————— ————— — — — — — ——
GIBSON, INC., 304 Parsons 5i., Kalamazoo, Mich.
Without obligation please send me fres book showing the guick way to

f-ﬁrnllt‘ﬂ_'r and suecess, nod details of trinl offer on [ ] Galtar [ ] Hu!l:un
Mandolin,

Name
Btreet
City.

Siate

Best Poultry Paper 6 PeSues 104

Helps invreawe Poultry Prullts, Bend reln or stampes,
50 cents Tor 3 years or 10 pemls for & gaoptis
trinl, Azenfs wantel. American Poultry Journ
§32 So. Clark Strest Chicago, Illin

hjE RﬂBBIT{% Us

ferdlt

BRIT FARMER m&f; mmarkat
ta sifered them: AN for 10 ownts. "Afdress

o~ 1 BERRYS -ﬂ*u POULTRY BOOK
Pullats op
llhl

F Eown, 1o
PR

Mrs, M.M. earned $207in 3 weeks (sworn statement)
ralsing mushrooms for us in her cellar! Exceptional”
Yes, but wouwr cellar, shed, barn may be sultable to
bring moderate income all winter. Book, sample free.
Est 1% UNITED €O, 3848 Linsoin Ave. . Dapt. 127, CHICAGO

MNufond Glants
Weigh up to 1 Ibs. each.

Raise Giant Frogs

7 = Make Good Money —Start Backyard!
: ﬁl:ﬁnzl?grzfdm lay 10,000 cgga yearly.

We Buy What You Raise and Pay Up to 55.00 Per Dozen
The frog market is waiting for all you raise and is
practically unlimited. Demand exceeds supply
everywhere,

We furnish bﬂﬂhﬂ instructions and market.

“IIIE ::lt:l:l: mfcrrm.ntlun and literature.

AMERICAN FROG CANNING COMPANY
Dept. 133-€

Modern methods hatch
Mo other hivestock multiplica so rapidly.

FREE
lﬂﬂl

bca.td or letter today for com-

World's Lavgest Frog Market)
e "EMEW ORLEANS, LA.
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SKI " "Y AT LAST IVE FOUND
&

R
WORN-OUT, WEAK
NERVOUS..Add5 Lbs.of

\ )

Husky Solid StayThere Flesh
Rugged New Strength.. "

This gurck new way

or no cost/

It's Glands Starving for lodine That
Keep You Skinny,Rundown and Ailing!

Natural lodine in Kelpamalt, New Mineral
Concentrate from the Sea, Helps Build
Rich, Red Blood, Flattering New Pounds,
Steady Nerves and Day-Long Energy!

Here's now hope and encouragement for thousands of even
naturally skinny, weak, worn out, hagmard-looking men and
women whoss energy and strength have been sapped by over-
work and worry, who are nervous, irritable, always holf sick
and ailing. Soience savs the principal cause of these rundown
eonditions a8 “GLANDE STARVING FOR TODINE.”
When these glands don't work properly, all the food in the
world ean’t help you. It just isn't turned into flesh. The
result is, you stay skinny, pale, tired-out and rundown,

The most important gland—the one which artually controls
body wiight and strength—needs adefinite ration of iodine sl
the time—NATURAL ASSIMILABLE 10DINE-—not to he
confused with chemieal iodides which often prove toxi
Omnly when the svstem gets an adequate supply of indine can
vou regulate metabolism —the body's process of eonverting
digested food into firm flesh, new strength and energy.

To get NATURAL IODINE in convenient,
coneenirated and assimilable form, take
Kelpnmalt—now recogniged ns the world's

(Inmpnriau" of

richcﬁ_l source of this pr:-r'iuula substanece, It Minerals in KELP-
eontains 1,300 times more iodine than oysters, AMALT s VEGE=-
once considered the best souree. 6 tahblets TABLES.

plone contain more NATURAL TODINE ’ o1 ,
jl:h.|:|.|| 480 |ba, of spinach or 1,387 lbs of 3 KEI[?J‘,:.::IIEI‘E.“IFH ™
ettuee, ety o

Try Kelpamalt for o single week and notlee

1. AMore Iron and Cop-

the differenee,  See fattering extra |[|:rum!:-'| of per than 1 b of
“stay-there” flesh appear In plaee of serawny spinach, Tl3 lha
hollows, Notlee how mueh Better sou feel, mnd Iresh tormmstoess, :

if you don't galn at least 5 1ba. In obe week, the
trial s free. 100 jumbo size Kelpamalt tablets—
four to five times the sipe of ordinary tablets—

oost but a lew cents o day to use. Get Kelpamalt

lbs, of neparngus

. More Caletam than

1 lb. of onbbinge,

today. Kelpamalt costs but Hittle at all good 3 i

FE‘IJ.H *[U_Iﬁ'ﬂ. I 'glﬁlrntllln-igh-r has F‘{IIFM’ Ei‘ﬁ’l\‘l'tl 3. !-lfun-l I[' '-i---J--.u- us

s supply, sen g or apecial Introductory than 4 The, of car

size bottle of 05 tablets to the address at the rols, SPECIAL FREE OFFER

right.

Manufacturer's Note: Tnferior products—saold
0= kelp and malt preparations—In imitation of the

genuine Beedol Kelpamalt nre belmg offered o8 sub- 5. Qocllum than 2 of Food apd Mer effect o4 the Bumen body. New
stitutes. Don't bBe fooled. Demand genulne s RI”W Pl gt facts about NATURAL IODINE, Standard weight
Bealol Kelpamalt Tablets. They are easlly ns- . Ol Irnia)ae anl messurements chart Traily menus for welght
glmilated, do not upset stomach nor injure teeth. &. Mora P building, Absolutely free, Noobligation. Kelpamalt
Hesults gurrnnie or money back. e & (b ot e .. U, Dept, G688 27=-13 West 20th St.. New York City,

7. More Magnesium IR s S0 s VT e VR

Kelpamalt Z422

}

. More Sulphur than 2

I.!FF.. O Tl oes

than 1 Ib, of celery,

Write today for Macinating Inst

om How to Add Waelght ooiekly Aineral ©

ruetive Sl=paage bool
antents

When writing to advertisers please mention Popular Mechanics
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IMPROVES YOUR APPEARANCE 100%

FHave that km[flzy T AN

oos that Men and Women Admire!

DDN'T have that pale, indoor, “pasty” look—
when you can have the natural ruddy glow of
vigorous health. The same kind of Tan you get on a Florida
beach! Your personal appesarance is utir.r a distinct social
and business asset—or a handicap,

B MNow a daily “'sun bath" in the cy of your own
home, will keep you looking like a Million Dollars—and
fecling as physically fit as you look.

LOOK HEALTHY . . . BE HEALTHY

B A sales manager artributes his recent increase in personal
sales 1o his "prosperous-appearing, healthy, just-back-from.
Palm-Beach look.” A few minutes with his Sun Lamp does
it. A Hollywood movie star, on leave for a Broadway stage
production, keeps her fashionuble Tan the same way.
m Your daig bath with ultra-violet_rays actually helps to
increase youthful vigor and vitality. They tend to stimulate
plandular functions ; are known to be remarkably efficacious
in some forms of skin diseases and in dest_mr:‘ng germ life,
Many cases of pimples and temporary blemishes have yielded
uickly to their purifying action. These rays have often been
?Du.nd unusually effective for listlessness and anemia and are
invaluable in the trearment of rickets. Children have re-
sponded rapidly to this treatment. '

SEND NO MONEY1 TEST IT AT OUR EXPENSE!

B We want you 1o experience the remarksble benefits the

erfected HEALTH RAY SUN LAMP brings. We offer you

EE use for 7 days in your own home, Then if you decide

to keep ir, it is yours for the remarkably new low price of
$7.50. Pay as little as one dollar down

ayment,

THE CHEAPEST FORM OF HEALTH INSURANCE!
B Build up your resistance and vitality so that your system will
easily throw off germsland poisons. Insure yourselfagainst illness
the sunshine way |

m Now, a really bigh grade Ultra-Violet Sun Lamp, bearing
the stamp of approval of some of the highest testing labora-
tories, is within the reach of all. You fry before you buy/

FOR EVERY MEMBER
OF THE FAMILY
$q¢f 00 DOWN

= PAYMENT
BUYS Im!

DON'T WAIT! MAIL
THE COUPON NOW!

HEALTH RAY MFG. CO., Dept. 143,
342 W. 14th Street, New York City

Send me full details of vour special FREE TRIAL
OFFER on the Health Ray Sun Lamp.

Mame-. ..

Address. .

Please nwrite Mr., Mr., or Min

i R
Thiv iv met an erder— Sbip mothing C. Q. D,
L 1ups Heslih Tay Mg, Co.

Ciry

POPULAR MECHANICS ADVERTISING SECTION

d i
Sl St NORMANDIE 1 S J"_"
32%" MODEL .h“-;EE- a s o,
NEW PATENTED .
HULL DESIGHN N
Enasy constructlon with ehaped hull, turned wood parts, printed fibre
patierns; 60 davits, 30 life boats, 16 winches, 24 stalrways all cast
metal; 1000 portholes; beautiful nataral colors; full slze 57 Post=
Flan, detalled instructions, everything in Complete Kit, paid
Send for Catalog of Model Boats and Planes=—5c

IDEAL COMPANY, 26 West 19th Street, NEW YORK
MAKE GLAZED GARDEN POTTERY

Beautiful, colared, glazed soncrete potiery made without
med o exporience necded.  Use only mand and cement.
m dlﬂ-u'l"ml designs bhirdbaths, vison. jnre, ete. Big
ofits. Send 10e for Booklet, color plate, ate.
ATIONAL POTTERIES CO., 424 Second Ave., So.,
Room 21 Minneapolis, Minn.

IN EACH TOWN .:2.%5r

auto parts

new method; no eapital or experience re-
quired. Outiits Mirnished. Free particulars. Write Today |

e i

=

reflectors, mirrors, eto,, b

Eanily Applied:
Eanily Applied.
FIED Shpiee

GUNMETAL CO., Ave. M, Decatur, 1.
Prie T e s, s, YT
unraniewd, New n:I:;plm 7
e e Oler, LR “
Atlas SignWorks, 190 Halsied, Chicago,lIl. &7 :
WMinsirels &
Unique First Parts for complete L
l-;!’::“'ﬂh ul “;m F.ll':.d oL
lr.mad."m 19 Chicage

pers, Hunters, Wild and Farm Ani

139 different forms to select from. Every
form guaranteed to cast perfect fgures,
Send stamp for illustrated eatalogue.

PENNY EACH!! ﬂ'“‘ n

anil Winrhlni
Forms to cast Lead Soldiers, Indians, Tra
HENRY C, SCHIERCKE Spencer Rd. GHENT, M. Y,

Want A

U.S. GOVERNMENT

JOB ¢

START

$1260 to $2100 YEAR

MEN—WOMEN

J——————

Experience unnecessary

Common Education ,f Franklin Institute
Usually Sufficient , nmgﬁnﬂf o
¥ L] L]

Mew 40 hour week means
many Post Office / _Oentlemen: Rush to me
FREE of charge, list of 1.5,
e NI Government l:?; pay  joba,
Mew Social Security Bend FREE 32-page book de-

erribing salaries, vientions, hotrs,
work. Tell me what to do to get
one of these jobs.

Act expectéd to Q?
mean many ap- d§
L]

pointments
Mail Coupon ,/
Today—
SURE f/ NRme. . v iiivvsesstrrassnnsssaassnnssn
g
/7
Fd

7 Address. ..



JUST WIPE IT ON
WITH A CLOTH!

LASTS 8 TO 12
MONTHS
GUARANTEED

2,028 Other Uses

Bealdes refinishing automo-
hiles, KAR-NU hun-
dreds of other uses in the
hiome, offive, [Retory, storo
nned shop. It refinishes Lype=
writers, adding machines,
cash registers, scales, deaks,
chaire, file eabinets, lurmi=
ture, ook cnsen, safes, vie.
—in fnet anyihing made of
metal or wood on which the
original finish bas booome
dull or disenlored

POPULAR MECHANICS ADVERTISING SECTION

A new miroclo diseovery! A transparent magle-
like fluld with which anyone ean refinish any
eolor automoblle easily, gquickly and H‘Imllmlr'-l[l}
without lishing, waxin ’rmhm'&_ H.‘llﬂ.llﬂl!

JUST IPE IT ON W Im-
miedlately dullness, discoloration ﬁhnbbl.nﬂu anil
gun fade DISAPPFEAR INSTANTLY n;r hhr

n tongh.

magic, thau old IJn.inr. I8 covered wlth
einstlc cont which Is absolutely transparent, salf-
levellng and sell-pollshing,. KAR-NU actually
fills the pores and rebullds the old fAnish, Palot or
Dhueo is rejuvenated, restoring the lustre, life, giow
and beauty of the original finish. As KAR-NTI
dries, It seals the plgment and protests the On-
Ish from further wear. Lasts § to 12 months,

GUARANTEED.
SALES GALORE! BIG PROFITS!

Enormous demand! Milllons want it! W. L. Mor-
an of Mnss., earned $10.61 in o single hour. Sell to
ndividuals, feet owners, garm B, LULO ROCESROCY

RLOFES, ll.-iHll ecar denlers, eteo. ‘0 EXPETiEneE necs

essary, Bend no money [or m.mpbe and detalls. Cet

in omn ground floor. Jiust mall coupon—NOW,
Opportunity for Distributers In Foreign
Countries

THE KAR-NU COMPANY
Dept. Y-30, Oakley Station, Cincinnati, 0.

.
MAIL COUPON TODAY'’ I Srenon

I(AR-NlI Pays YOUS7.~HOUR

30A

NOT A WAX, POLISH OR PAINT

RKAR-NU is entirely new and different=—not hing in
the world just like it. Now, no peed to spend long,
todiows, back-straining, muscle-tiring hours polish-
Ing, wasing apd rubbing o produse 8 “mere sliine™ that
onl ¥ fairly satinfactory—thal birta for anly & ahort thee, and
thst lesves thie ear looking worss thiads befors when IT wears
s1'|' K 'Ul frow [rom the laliw and dasnper of so—rslbed
b medids wnid abrasives that emeyve seme of
time they Sre eed RKAN-NT" predures
k] |m Mi"h tai B pepaint or refinishing b
i ve BTAC

[
whivh costs §20

Thia Beal of Approval
awarded |:|;r the Auto-
motive Testing Labora-
tories of Americn shows
that KAR-XU ia a prod-
uet of merit and does wil
we claim for it.

KAR-NU CO., Dept. Y-30, -

I oakiey Station, Cincinnati, Ohle [
RUSH FREE SAMPLE 1o prove your claima

l about KAR-NU and Territory Offer, l

AT HOME?

Lisrr to eolor photos and minintires
In oil, Mo previoos ex i"if mee fpedisd O
demian, ¥
Huhl ¥ a [1|nﬁ

3601 Hil:hlnn Ave.

o for free honklet nkm

I .
SONAL AT SeRGOL

Dapt. 1:!: Chicagn

"-.. Get this dendy eatal irme-senle models of
I?ll. II":l1.||| 'Huln

e Bt T

152 {in sadnd for WouEr sspy,
ROT HANCOGK. 323 Dawgian Avt.  Portemmih. Virginih

Tally-ho Cosely, 98

RADIO ENGINEERING

RCA Institutes offers an intensive course of high standard
embricing all phases of Radio,
equipment nt New York nnd
specialised courses and Home Study Courses under

Praetieal training with modern
Chicago schools, Also

“No obligation™ plan.  lhesirsted Catalog on request

RCA INSTITUTES, Inc. =%

75 Varick Street, New Tnlt., N.Y.
1154 Merchandise Mart, chluu

Recognized Standard in Radio Instruction Since 1009

~ NAVY SUPPLY
Bargailns—~Army, Sport Goods, Fire-
arms, Clothes, Shoes, ctc, Send 10¢ for
new catalog, to be redeemed on firse order

Army & Navy Supply Co. 4772 Lester 5t. Richmond, Va.

FIEE booklot deseribes practical low-cost home-atudy corse. Write!
COMMERCIALITE LABDORATORIES, Dept 47-F, OMAHA, MEDR.

Prepare yourself auickly for roduy's biggest oppor-
tunity—NEON or “gascous tube™ lighting —
moat widely used mediom of lighted diaplays, the
future's greatest sourve of illumination. Bplendid
futurn. Start oow while it i still new!

GIVEN YOU
TO DECORATE

BI

We show you

profit per piece for
week—full time or spare fime.

Zoveon Now Fee !

Earn Money at Home

G FREE book in eolors tells new easy wui' You don't need experience,

rt Novelties right in your own
home by simple “3-step” method. No tedious study. Everything furnished
inelyding supply of Novelties for you to desornte and Homeerafters Outfit,
ust sit at home and make up to $25 to £50 a

how tu- decornte beautiful

decorating.

ing for Free Lesson., Noth-
S0 sure are you to sueceed

{hpening
Ml oou-

When writing to advertisers please siention

Just mail coupon and get first
lesaon absolulely free.
* in depornting Gift
Toys, ete, More like fun than work and you can earn as you learn,
making big money this fnscinating way.

NO CANVASSING | You risk nothing in send-

ing to pay now or ever,

we give an nbsolute Warranty backed by 81,000

Gold Bond., Costs nothing to find out.

for new workers now in every looality,
i immedintely for Free Book and Free Lesson.
et started making money at onee,

Diept. 66-0,
Plepse gend big Free Book and FREE
This does not obligate me in any woy.

Name......

Rig

Start right
ts, Bridee Prizes,
Hunsdreds

MAIL THIS

EEEEEENAESENEE NN RNE

FIRESIDE INDUSTRIES,
Adrian, Mieh.
LESSON.

.......................................

Popular Mechanics
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“d have REDUCED
MY WAIST 8§ INCHES

WITH THE WEIL BELT!"
. .writes George Bailey

Wear the WEIL BELT for
10 days at our expense!
OU will appear many inches
slimmer at once and in 10 daye

your waist line will be 3 inches
nrn-'lllrr. 3 inches of fat gone or no

EASY—LOW COST
with

coat! *'I reduced 8 inches' ...

writes Geo, Bailey, *'Loat 50 [bas.," —— Pﬂ?l.l I..hu MEGHANIES

writes W. T. Anderson . . « .

Hundreds of similar letters. ,g/“?iyj — BOAT BOOK
REDUCE Your WAIST EXACTLY HOW TO BUILD Bulld a boat st home! You can
3 INCHES in 10 DAYS do . Just the kind you'we
or it will coal you nothing! 15 DIFFERENT BOATS %;:‘.‘%:J;”E‘:}":i’,'.“:hJ’;;ﬁmm;;

THE MASSAGE-LIKE
ACTION DOES IT!
You will be completely comforiabile
ns its massage-like netion gently
but persistently eliminates fat
with ewery move! Gives an erect,
athletic earviage . . . supports ab-

This la the new edition with 42
pilded pages, § new boats, and
conversion of Ford motor for
maring use. Fuoll directions and
detalls for oabin i."ﬂﬂilrl'. racing,
h}d.mplmu- outhoard rnsbout
kayak, sen slod—1

in slmple step-by-step directions,
specinlly prepared for thore with
limited tools, Hitle skill and
money. Build boeats to sell forF
prodit too. Book tells how.

GIVES PLANS, METHODS
AND MATERIALS

deminal walls . . . keeps dipestive ..;.ar_ﬁlnu.ll len seetlonal bost
arpgans in place . . . preatly in- to eArry N CAar, Aptun]l working plans and photos
:Fn?sradrn uranog, e of icul hul‘ﬁ;lundw cumtr‘gﬁtlun
at endangers your health fi= makes b EARY . OwA
surdnce Companies know the dan- S'EHD NO MONEY miiterinls ani rock-hottom
ger of fat accumulations, So den'i eosts. Hundreds of pletures, No

winil any longer , ., . noct TODAY )

Write for new edition of Roat
Book today! Sent anywhore.
Pay postman 53,00 plus fow

chanee for mistake. Includes also,
navigation mod pilot roles, han-
dil sailing eraft, bout kinks,

mr;'lltn pnat.uu::. Uutnhl-.{ U'I{!ﬁ hnm u{rm.; I'i'lrl:"ur T-hllllll:lt;nl

s an possossiong  Tem W enthuslast shon MW, 13

THE WEIL COMPANY, INC., 563 HILL ST.. NEW HAVEN, CONN, unjgr Money refunded I not 710 inches, 312 pages, Floe
Gentlemen: Send me FREE, your illustrated folder describing The satiafied. cloth binding.

Wil Belt and full details of your 10 DAY FREE TRIAL OFFER.

[."lr rnupm ar Jead r"lm.r q;nd‘ r:.ll-r.l!ﬂ'-:l# on peany porbodrd

POPULAR MECHANICS PRES5—Room 336
200 East Ontario 5t., Chicago

Be a

neers.
Includpes:

bruned  new,
rule Lo cUITY il eost
Inwalunbie
kinda uf problems.

in v

=

7 great volumes.

Burveying,
bridges, rallroads,
sleel Fructures, muo-
nicipal engineering

Ead we will
_ mzlwle ®
gitnular wlide

ke,
g all

It’s Paying

sprnl b Bl kinds of publis
® in wjmnl anifl the Enginesy
has prepaced Then e must direst the
wirk, J1' & hig niel Vherd hie aod omough me
[ ET T e Evervwhers yuu gn, you see #oi
wark galng cn==water and sewor mystems bﬂ-]ug
hisdli—vast projects o all Kmias ]’rn‘ iis

sidants wrm
wueks and @i & J';

American Technical Society
Dept. G319, Drexel at 58th St., Chicago

American Technlcal Society

NaEM, sssssssrsstnsssnasnrsansssassssnsnss

Address. . ...
LAthsch Daifer sfziing uge, B
name wna ald

1936 SHOP NOTES and
LATHE HANDBOOK

on handy kinks and short euts. Get
Bhop Notes for 1030 and mako
money. Fof many years the helpfol,
handy gulde for men doing mechani-
cal, earpentry, nauto  repoelrine,

2000 Money Making Ideas
for Shop and Handy Men

MAKE MONEY
"SHOP NOTES

Ideas, Kinks, Helps ~=

Cyclopedia of =
. g :;::‘: Value — ONLY :ﬂhﬁ? EERE e b T34

ages — 360 artieles — 703

i';:: s tratians books For Both ng‘mmuum. Some of the
ne y Fubjects are:

New rl;liud’q:ttlnn a Year—and u,l E:dtgss?lnr:t:ﬂ 'I;lr:i:::m th'ri.t mlﬁ‘t; .H.jtr Conitiond

ﬂ'f.-?:r::t:-t engl. | G enduerrs we wanted NOW. Enormoss | feliow who I8 Up-to ate—cash in Arto Caner Halps

Auto Berviee Kinks
Brake Tester

il Press Work
Elecirieal Kinks
Furnlture Making
Lathe Operating Kinks

wmbty io gnt Lhe necvessry irmining ,._,,m econorete, plumbing, electrical, s ‘
Enl:itl?lrl E.ugtl::l.h moY P At b b s g building, maesonry, [arming, Mu“nﬂt-:- ?A':ﬁ";‘hﬂﬂm
SpanishGrainFlex- | o0 T FILEE winmineinn plan hail the | DOME FepAlr work, ete, Now rody Sheet Metal, Things to
ikle Cavers Gald bty vl haist ol bt — 1936 editlon mod I!uml_u:'r._ Lathe Do With
Stamped Handbook—both for only U8 cents, Tool Kinks

Welding and Cutting
Wood Turning Helps
Workshop Kinks

Popular Mechanics Press, Room 334, 200 East Ontario 5L, Chicago

FI'EE! '. | DroxelatsshSt., Dept.C31s,Chicago Get the Bhop Notes Library, Coms- SEND NO MONE?I
. - I 1 want to ezamine the TIVIL ENGINEER- plote gt 5 booke—Over B0 pagis—  Combination offeér above 98
SIIdB INGl Cycopedis for 10 days FREE | will | 3000 plotures—2000 money making  cents, shop Notes Library
I 1‘,";"‘”3;. pay the Jow oot kapevely bat I L b facts, methods, processes and time i books—82.50 Pay
Elhem withis 10 dsys If I wrish to losep Ehem I M""“'R Kinks, They’ 1} I"-"-E for oEiman m“" fix 'ﬁ' cents de-
“ E I will send you #2 sfter the 10 doys, then §5 s themselves over and over, Whaole Ivery In 17, and posses-
monib untll speokal ndvesthing priss l"ﬂ!-u i= set only 82 50, Order now, Bupply  slons I-:lmwi:u'-ru remit
P prompt I kel b-e:ul.l Intest Edidion nod Slide R soon exhansted. with arder. Order now.
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snake known as the joint snake. You need-

ed only to brush oné of these snakes with &
a soft weed and it would throw itself into m
three pieces, the tail, the head, and the In we

*

body. Any old-timer who was in eastern
Kansas in the '70s will be glad to tell you

about it."—R. Noblett, Earlimart, Calif. Diesel Engine: and Aviation
_ . Ground Course!
Hears Fﬂfﬂ'lgﬂ Stations Earn $35 to $75 a Week Eﬁ"-‘tll!]l;_rlgr H::

anutomaotive and mechanical fields has there been such o
demand for TRAINED men. Diesel and Aviation coming
fast! Prepare now for the wonderful opportunities of
the future. # weeks training fits yvou for a job that's
waiting for you or to open your own repair shop, Read
what two McSweeny trained men have done. Hundreds
of others can tell you facts equally interesting. Don’t
look for a job! TRAIN for ic!

Livingston, Texas Clendenin, W, Va.
Dear Mac: | have been work- Dear Mac: Send me a cat-
ing mlnht';r hard since 1 alog, I just want to look over
dradusted from your school the old school. | am gettin
with the Ford Motor Co. an along fine, doin a g
am getting along fine. OF business, all than o you
course | could not expect and your tralning. Will you
top wages at the start, but 1 send me another Diploma,
have a '“dﬂ had one salary a8 mine was destroyed. :

“It is a pleasure
to hear the short-
wave sets, built
from Popular Me-
chanics radio arti-
cles, bring in for-
eign stations. I
have built a num-
ber of them and
have yet to see bet-
ter designed sets

lm:t;nlnr, lhl I tquu my wuﬂln tg:ln:lu; n-l; ‘l‘l,th
wark is entirely satisfactory, send my t regards to the
for home construc- thanks to your schoel. instructors and to yvou also,

tiﬂn- A:I'I.d I am ‘fl'ﬂ'm Missuuri‘ Whﬂ'ﬂ it Herman Wilson, Leo Foreman.

comes to radio performance. You don't EIGHT WEEKS of Shw Train-
have to push the sets to their full capacity ing on REAL EQUIPMENT!

and strain your ears to receive distant sta-

. . No books or | the Mc5 . Firat le the
thDB."—Pﬂu! E. Miller, Cradduck, Va. “why'" of :rre:';:‘l:lll!l:l you dcn:'t‘h‘;:ru‘::. er mrll:mjtrg:t 'll.'lr::.ﬂlﬂ'

tors, you DO the job. You work on real eguipment and
machines, with the real tools of the auto expert. In eight

Builds Midget Diesel ghore mysks, you ase TRAINED co Woid dowg s Sermanenc

New Low Tultion Offer.
“In this photo Iql

show you a midget »
Diesel engine
which I built. It
is a conversion of
a small air com
pressor taken from
an old automobile. o
The engine is theg
four-stroke type,_!
perating on the
onovalve princi-~
le, the one valvetp
erving for both
ntake and e x- |
aust. It weighs eleven pounds and has a
fuel pump and spra;nozzlf of my own de-
sign."—B. G. Smylie, Vallejo, Calif.

MONEY BACK GUARANTEE!

Eight wecks of intensive, actual shop work with real tools
on real equipment, gqualifies you for a Big Pay Job. If not
Ftl;i:sd with your gualifications, your tultion will be re-
un i

Write today for Bl Free Book on AUTOS,
FREE Get the facts about jobs; and Low Tultion
Offers. Malling the coupon does NOT

obligate you. It obligates ME to tell YOU how can traln
for Big Monoey In eight short weeks, Address Depe, 10-27

McSWEENY SCHOOLS
AUTOMOBILE—DIESEL

AVIATION GROUND MECHANICS
CLEVELAND, OHIO or KANSAS CITY, MO,

Write Our School Nearest You
r------------------

Mfﬂnﬂng,ﬁ.utn and Avilatlon School,
Dept. 10-27, Cleveland, Ohlo or Kansas Clty, Mo.

Withoiit eost or ebllgatlion, send me %uur Hlg FREE Book:
also Ml Information about your Low Tultlon Offer.

One Way to Test Barrels

“My solution to Charles Jacobwitz’ prob-
lem of measuring barrels for capacity and

{Continued to page G2A)
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—the law library illustrated here—written by unhhnding law pro-
fessors—supplemented by lectures—cases—and personal tuition by
qualified lawyer-instructors, will give you law training by home study.

Many of the leaders
of 1936-1940 will
be determined in
1936. Will you be
one of them?

OUSANDS of mentoday,who
never intend to practice before
the bar, are studying law.
They realize that the law trained
man is a leader—that law training
makes keen, clear, quick, correct
thinking—that there is a real reason
why legally trained men head many

erica’s greatest corporations.

Practical Law Through
HOME STUDY

The home study Law training offered
by LaSalle has proven itself practical
and valuable tar beyond the time
and money cost.

In certain permitted states every
year, LaSalle trained men pass bar
examinations with high honors.

But man many more men, takc
their LaSaIY law training to use in
husmeas and find in it a quick, sure

key to progress and leadership—to
the a\*mH nce of pitfalls and the pick-
ing of the sure and certain patﬁ
progress,

Acquire

LAW

A Most Unusual Law Library

The basis of LaSalle law instruction
is a fourteen volume library—we be-
lieve the most remarkable set of law
books you have seen—compiled by
leading professors and authorities.

This library might well be called—
“Law Simplified and Condensed”—
for it covers the whole basic field of
law in an orderly, classified and
simple manner. In many resident
universities, the LaSalle Law Library
is the reference work most used by
students. In one of the great resident
law schools, fourteen sets of LaSalle’s
Law Library are at the student’s dis-
posal and constantly used.

Supplementing this great library,
are lectures and personal instruction
of the highest grade, all under a
definite, clear plan involving con-
tinual use §f°ehe Problem Method,
where you train in law by denhng
with actual [e i:;l problems—learn by
dnmg the wg‘ —not by memorizing

Tﬂ get thn;..whn]-: story, you must

s of investigate. And the coupon below is

the easy way to start that.

I--------------------------------------------------’---‘-----------

LA SALLE EXTENSION UNIVERSITY, Dept. 364-LR . CHICAGO ;

z I would like to have full information about your la%rtraining, tugcther witlr,
OLaw: Degree ofLL.B. * copy of “Law Tramning for Leadership™ and your boeklet “Evidence,” all wnﬂf i

L“ ff'ff“"’*th;{

out obligation.

Other LaSalle Opportunities: LaSalle nﬂcns the way to success in every important phase
of business. If more interested in one of the fields indicated below, check and mail now.

O Commercial Law OBanking and Finance OExpert Bookkeeping OEMcctive Speaking %
[ Business Hln-ﬂmn:lll O Industrial O Business O Office Management L
OModern Salesmanship = pynpgement Correspondence O Railway Accounting %

O Higher Accountancy

O Traflic Management OModern Foremanship DOC. P, A. Coaching

OPaper Salesmanship

CHailway Station OPersonnel O Business English O Credit and Collection
Management Management O Stenotypy Correspondence d

Name Present Position

Address....oociiscion City

LaSalle Extensuon Unwersnty

THE WORLL'S LARGEST BUSINESS TRAIMING IMNSTITUTION
When writing to advertisers please mention Popular Mechanics
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CLASSIFIED

WORLDS
BEST

WANT AD
. MEDIUM

Advertisements in this section, 35 cents per word, each insertion, minimum 10 words, payable in advance
Te be inserted under proper classification in April issue, copy should be in our office February 14th
Popular Mechanics Magazine, 200 East Ontario Street, Chicageo, Illinois

make and save money.

YOULL PROFIT

By reading and answering the
classified ads in this section.
Hundreds of opportunities to

in its every issue,

{Orplclnal leirer on

e In our ofMmee)

Popular Mechanies, Magazine, Chicago, Il

Gentlemen: For the past six years we have advertised in every
issue of Popular Mechanics Magazine. The results of this adver-
tising has been most satisfactory. We heep a careful comparison
of results from the diferent popular magazines we adverfise in.
The result of this comparisen is: 75% of our buriness activities
are inspired through your medium. This result indicates that
your readers have the greatest buying powers and that your dis-
tribution covers the entire world. We congratulate you wpon the
pulling poewer of Popular Mechanics and we propose to advertise

Very truly yours,
COWELLS INSTITUTE

AUTOMOBILES

MIDGET Car, midget motoreyele head-
quarlers. Full line. parta, plans, motors,
wheeolz, rTims, brakes, fenders. Completely
[Mustrated catalog—1oc. Hates Midger Mo-
forg, 4877 Armitage. Chleago,

Al Welder—Built from Dodge generalor.
Complete  blueprints, simple instructions,
1.08 cash, or C.0.I). Particulars, stamp,
. A. Carlsen, 2212 Grand Ave., Omaha,
N,

OPERATE Your automobile on fuel ofl
costing Se¢ per gallon. Greater mileage Uhan
o gasollneé, ab irémendous saving., Uepver-
slon sxstem reéquires no radieal change In
niglor. Permits operation on elther gasoline
or fuel oil, Complete epsy instructions fur-
plshed $L00. Further detalls on  reguest.
Arvme  Industries, Box 0332, 5239 AMarket,
Et.. Th mle]uhin

T REMI-DIESEL Conversions lor gasoling
motors, $12.00, Money-Lark guasrantee. Par-
I.Jru:lnr.d. slnmips,.  Ieesogas Combany, 15710
Adidlison, Rerkeley. California. Fo

R & R Mfg, Co., Anderson, Indians. En-
close 20 cents for 19368 catalogue. Hochng
epuipment.  AMideet Included.

IMESELIZE GUasoline englnes—Zimple In-
slalintiin less than five dollars. No speelal
wrts. 200 miles 2%e. Information free.
ll!-t'limJ_ Hox 620201y, Les Angeles, Callf.

FREE. Detalls -huut Heml-Diesellzing
vour car for less than £5 00 to burp cheap
Desel oils. Or EL0OO for complete [nsiruc-

GRMMY ING  Smooth  tlres—Make them
look ke new. We furnish complete Kila,
Three dollars, Circular Loc, Meitz Tire &

Buliber Ine,, New Bronswick, N, J.
TRAILL House car type, BSleeps two

people.  Cholre of three foor layouls. Sturdy.
Eronomical to bufld asnd heul. Complele
plans 25 cents. Maosonite, 111 W. Wazhing-
ton, Chlcago,

BTRIPES—Qulckly made iy anyane, Guar-
anteed, Latest tool, $L.O00 cash, or C.O.Ik
Particulars, stamp, Agents. write, ©C. A,
Carlson, 2212 Grand Ave., Cuiahi, Nebr,

PLATING Outfits for autemoblls parts.
Connect to battery. No tonks used. Free
articulars and proofa. Guomelal Co., Ave.
. Decatur, T

AUTD TRAILERS

ONE Wheel traller, complefe £18.50, Fres
liermtire, Kar-a-van, 310 Wesi Randolph,

Chiragn,
PORTABLE Summer cottage, Inexpensive.
Ideal traller extension. Bloeprint §1.00,

AMillln, 448 Lipcoln, Walkerville. Ontarlo.

A, C. GENERATORS

PRACTICAL Changes for astomabile ren-
erators. Bee oor advertisement at botton of
page 13TA.  Autopower, Inc.

MOTORCYCLES, BICYCLES AND

}inﬁlr. Earl Behllng, Box 944, Laa Angeles, SUPPLIES
“allf.

AUTOMORILE Heat Indieators repaired LET 17s supply your molorcyele needs
£1.50. 3;"1.';!"' molor  heat indicators re- Largest stocklisl of genuine Harley Davidson
pulred $2.75. Upited Speodometer Hepalr accesparies, oll, ridlng apparel, tires,

Co., Depl, 6, New

York City.

438 West Gith Btreetl,

200 MILES O5%c. Hurn stove digtilinte in
your car. Get purts In any Jonk yard. Com-
plete detalled information and bluepriot Loe
ieolny. . Q. Carmichael, 5013 2nd Ave.,
Los Angeles, Calll,

AUTO SUPPLIES AND EQUIPMENT

DEMOXBTRATORS, Compressor,  tesi
bench, B-hour battery charger—am welder,
Cuaranteed. Trial and terms. Kens Equip-
ment Exrhange, Hox M-362, Tray, Ohlo.

PAINT _Biriping toals, Hizes, 1/03,
1/16%, W —wheoels, $1.50 cach, Al Lthred
£2.50. Bee page 220 February Topular Me-
chanles, Write,  Distributors wantesdl. Wen-
dell Co., 28040 Belmanl, Chicago.

CARRURETORS. New downdraft. Get
price now. Namé ear. Loftus, 4432 Madl-
Fon, Chleago.

20 GALLONS Gax for $1.00! Gos-0-
Lubritaba—amazing new. selentific concen-
trite, Proven 207 -40% more power, wille-
e, xat. ol ecopmny! Terfesi heal prool
ubrfcutlon=—cold weather startlog. Trial
(G gallon)  slze-—25e. Qas-0-Lubritabs,
Box 1144, Ralamazoo, Michigan.

parts,
ele., In the U, B—24 hr. service—Expert
ropalring. enamellng, Bend $1.00 for Harley
Iravidaon sweater emblem. wing pln and cai-
alogues of parts and sccossories.  Bemd o
for used motoreyele  bulletin,  (No  wsed
arte. ) B Knuth—The Harley Davidsen
vistrlbutor, 2491 W. Fomd du Lac  Ave,
Milwnukes, Wis.

Hender -
Elmer

NEW And wied moloreyele parts,
gon alreraft converslons, propellers.
Melson, La Muoille, [llinnis,

MOWER Your bike with low priced Speed-
fhike motor. Attach In one hour.  Elehty

MOTOR Birycles $15.00 pew. Aolorcyele
tlres $5.05, Al porta, Wheels $#1.  Frames
£5. Chains $1.50, Hental service statlon,
ieyeles only £10.50, Englnes $10 up, Bal-
Lot Lired wheels for i automalilles, Send
12 for catalogue. [rive Cuiter Denlnger.
Rochester, M. ¥

BICYCLE Speclals:
tires §1.18. Write for other bargalns.
g2, Station I, Los Anzeles, Calil.

RECONDITIONED Moloreycles, Sew and
userd parts for all makes. Complete service.
Whitman Motarcyele & Supply Lo, 405-9
Houthwest Bivd., Kansas City, Me.

MOTORCY CLES—IMreel to you al rock-
hottom wholesale prices, Hebullt, l'lnldl-!!-lrl:l
umnil gu:rlnlled Indians, Harlexs, eic.
1 today for “"Bargaln Bulletin 43.°

United States chaln
Bax

Ltln

dall Hicks Co.. T30 Commonwealth Avenue,
Hodton, Mass,

MOTORCYCLE Bargalns, lowest prices,
bargain sheets for stamp. Moioreycle acees-
saries. Rochester Harley Davidson Corp.,
139 West Main St., Rocheater, N. Y.

HENDERSON, Ezcelslor, Harley. Indian,
ueed parts, alloy plstons, catalogue and wings
pin _ 1de, Ballak, I113 Chestnut Strecl,
2. Louls, Ma,

AVIATION

FOR Sale—XNew  propellers for  planes,
glods, anidl beats. Wrlle ds your oeeds. New
Jist G stamps. SBensenich Bros., Lititz, Fa.

PFPROPELLERS For nirplanes, fee sleds,
snow  gledk.  Calelog dime.  Lorengen Pro-
peliers. Niles, Michigan.

PARACHU "IH- ‘-Tu suErplas,
like new, 18 ft. gizes, &
wmlid; ma CODe.  Hemit with moneyorder.

wimpson Bros. Balleon & Parschute Co.,
Aurora. 111,  Estahlished 1903

white il
ur dallars esch pre-

GUALITY  Propellers: Harleys, &
Hendersons, §5.007 §° oule special, §7,00,
Hihha, Fort Warth, Texss

PRACTICAL Course In acrolmtles, 1 com-
plete, 200 airplanes, $75 up, terms. Come-
plete directory 250, Alreraft Directory, Ath=
enz, Ohin,

IPSED Alrplanes 75,00 and up. Easy pay-
ments, Ldterature e, Continental, Hox 344,
Drept. 2, Indianapolis, Ind.

miles to gatlon. Thirty miles an hour. Free HISS0 150, 130 And 300-760 engines and
foider. Guaranteed, Outhoard Motor Corp., | parts at ridiculously low prices, These make
Aiih W, Z8th S, Mllwaukee, Wi excellent  alrplane  snd statlonnry  power
REBUILT Moforeycles, all makes, new | Blints  Wrlte for quotations.  Rarl " O,
anid wied. Harley Davidaon parts, Sepd 1og fiti W, Poplar. York,
for bulletln, Western, 214 E. 15ih, Kansas RELL Or trade Iiremﬂl Cortlis alrplane,
Cliy. Ma. . Elliott, Bhelby, Michigan.
IMME Hecures  sample Bpeedway Racing FOR Azlatlon tralning under our appren-
Magazine, catalog Enghiali motoreyveles, crash tiee-plan, see page S4A,

helmets, speed looks, supplies. Clymer, 404

W. Piro, Laa Angeles, Callf,
BEND 15c For (lustrated wsed motor-
cyele eatalog. Marcaine. Larzeil stock gen-

ulne Indian part: and motorcyeles,
Muotoreyele Rales, Kanaas Cliy. Mo,

Ludian

GET Inta aviation. Alr transpert pllots
get up to 87,000 per yesr: mechanies, $2.500,
Lglrn at this government approved school.
Welte for complete Information. State age.
Lincaln Fiying School, 2004 Adrcraft Buoild-
Ing. Lincoln, Nelr,
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BATTERIES, GENERATORS, ETC.

ED20ON Biorage batteries for power and
leghting svatems, Especlally ndapted for all
make plantg, The ldeal battery for wind
driven gencrators, Replace your old butteries
with Edlsons, Rugeged construction.  Non-
acidk  No  sulphation. Fifteen year 1le.
Flve yevar uncondltional notarized guvaran-
tees, Complels gencrating plants. Free il-
lustrated literature. *Bee Juy Datlery Com-
La.n{_.” B2 Sterling Avenus, Yonkers, New
or k.

EDISON Storage hatterles for light-power
plants. Non-achl, non-sulphating. Long life.
Fully gunranteed Low prieed. Also attrae-
tive bargsains in power-light plants, genera-
tors, mitors, ¢le. T, Hawley Bmith Com-
pany Croton Falls, N, ¥. ey

HARNESS Wind, Simplest wind plant,
direct drive. XNo turntable, gears, belt, cut-
oul or rl-.l.l'Jmltng. Uharges helow 1000 7 [ m.
AC-D0O, 0732 valls, Coinplete plans The,
Maln Eleriple, Hollls, Kansuas,

COPYRIGHTELD Plans for bulliding pow-
erful charger 25e. Wind Elecirle, Ronailla,
Bouth Dakotn.

DELCUO Light planta.
teed. AL Pliske,
Ohio,

GENERATOR Propellers, experily  de-
signed at factory prices. Hibbs, Ft. Worth,
Texas.

#-12 VOLT Klis
$10.00 up, Parts cetalog, plans 23¢, Cur-
rier Mfg, Co., Minneapolis, Minn.

ELECTRIC Lighta—Wind driven—You
balld them. Write Wind Motor Eleetrie,
Ihdgway, Mont.

ELECTRICAL SUPPLIES—EQUIPMENT

HUNDREDS Of new snd rare Ilems, re-
placement parts amnd supplies. Bend Je for
new, Gb-page, wholesale catalog, Autopower,
408-B 8. Hoyne Avenoe, Chicago.

WELDING AND SOLDERING

AMAZING! Tractical, [foll slze, heavy
duty Eleciric Spol W rhll:r. only §12.051 Up-
eraios on 110-wll, 60 cyele aliemating cur-
rent.  Just plug in,  Dertable. Welds all
metals without flux, acld or welding rods,
Thees jobia ne well s 300 Lo 500 machines,

Tebulit,
2033 E. a0ih,

Guaran-
Cleveland,

Wind electric plants.

Guaranteed, Complete detnils anid samples
of work [free. Commonweallh Co., Dept.
H-11, Oukley, Cincinnail, Ohio.

DEMONSETEATORS, Eleciric are welders.
Monoy-saving prices. Tsed by the EOVEET-
ment. Trial and terms goaranteed, Hobart
Welders, M. 361, Trovy, Ohio

ORY-ACETYLEME Welding
sy payment pJ.ln Frox

a0 AMPERE Welding  generator,
condltlon 2154, l]l}
70 Wilmot &1,

WELDING. Soldering. brazing outfits
$8.60 1o $40.04. Buperlor Oxy- Aceiylens

Company, Hamilton, (hio.
ARC-WELDING Crutfit §1.25, eid fend-

ere, Lraze, solder. Lavrow, 1365-W. Warren,
Detroit. Stamp  appreciated.

ENGINES, MOTORS, DYNAMOS

GABOLINE Engine special: Drand new
ﬁ horsepower, 4 oycle engloes, only £22.50.

horsepower Rrlgei-Stratton £25 00, Jumbo
1 horsepower E12.50, 1% horvepower £10.00,
2 horsepower §42.50. 3 horsepower $48.50,
Buy now, Harrls Alachinery, Minneapolls,
Minn.

FOR Sale—8mall elec. motors, high speed.
'.I{II'I hop., 1100 volie, aniversal. Reworked,
$1.50 postpald, I McConnell, 1610 Edge-
wik] Ave,, Horlne, Wi,

GOVERNOHS Control speed of any make of
suto congine, regandleas of Joad changes,
when wsed for stutionary or portable power
productivn.  Head our wd on page 132A.
Canilee-Bmith Gevernor o,

TEN % Hp, GFE molors, 60 eyele, 110
volis, ke new, $D0.00 esch. Hend 32,00, bal-
ance. C.001. Erle Electric, 120 Church,
Buffalo, M. ¥

MOTORS—Buy

outflts on
A1, Hamilton, L

Wilmot  Aute Bupply,
{.hjii g,

from  mnitlonally  known
manufacturer.  Make money roselling,  Al-
termnthng, doublé-end Y horse %6, 70—
horse $5.40.  Hend $£1.00, balance C.O.D. ar
20 off cash with order. Free Hicrature,
grinders, geared motord, ete, Titan Electric
Lo, Hillsdale, Mich,

“GOVERNOHE For aute engines or Gulld

yoursel! plang S0e. No stamps. 0. L. Raby,
Trurn, Towa,
WINDING Data, 100 AC motors, Various

horsepower and voltage, £1.00. Alotor Data
Co., J002 Monroe, Kansas Cliy. Mo,

GAB Engine, 1"51%"; 2 cyele. Completo
with earburetor and distriboter.  Buifld jt
yourself from Tublng and solld steck,. No
eastinicd required. Dloe prints, actual slze,
l::ltr complete detalls and bl of materials,
Malled postpald, £1.00. W. A. Levon, 20155
(ireeloy, Detrolt, Mich,

POPULAR MECHANICS ADVERTISING SECTION

FLY And leader makers tonls and materi-
als. Complete line. List free. Paul H.
Noung, 8005-1 Grand River, Detroit, Mich,

GUNEMITHS  Ser n-u—ululu:. rhecker-
Ing, engraving, elc,, 2be Internatinnal
Agenrcy, Clneinnatl,

MOTOKS, 'w H.I". and larger, elecirical
aupplies. Wholerale bargaln pricellst free.

Mallonder Eleetrle Co., 151 Nerth Des-

alnes. Chieagn.
15 BLIGHTLY Used U horse allernating

motors $0.85, % horse new General Electric
£5.00, YW horse Universs]l motors X583,
Wilmst Aute Supply, 1070 Wilmot Bt., Chi-

ERED,

THREE To ten KVA alternating goen-
eratars.  Motors, converters. (ueen Clty
Elecirie, 17068 Grand Avenue, Chicngo.

MACHINERY, TOOLS AND SUPPLIES

BARGAINE, Demonstraiors, elecirle nre
welders, guaranteed, 0 days trial and terms.
\\;:‘Ita Ken's Equipment, Box M-384, Troy,
[hln.

METAL Bhapers. Ten Inch precizlon, an-
tomatie feed, complete with molor, vise, ete.,
ready to plug in and operate. Send 25 conis
for pletare, deseription and price. Schlosser,
Bifi 5. Western, Los Angeles, Calif.

T LAWN Mower shops, build our lawn muwer
vlse. lllue rints, photos, instructions. §1.00,
En Wirt, West Burlington |:|.

hl..-t.-L"l'Rl:L- Irille. [H Te-
seriptionn for stamp. Shiw, 31—5: wiml.;.-
ler 81, Ilmll'm. Musz.

H-!-"'H.J G8, Assoriment  of  S0—§1.00,
Wright Troe,, 5618 Iluron Bt., Chicago.

H—1s HOHRSE, 110 Volt, Universal mo-
tors equipped with 14 w 1 gear redureilon
$0.50, Wilmot Aute Bupply, 1070 Wilmot
Hi., Chleago,

H-I-'RI.'\'{] Winder, best om the market.
Clrealar 10e. John Blaner, Doex 163, Sharon,

FIELD GLASSES, TELESCOPES
AND MICROSCOPES

DBARGAINS! Telescopes, binoculars, mi-
rroscoped.  List free.  Teeko, LG15, Evans-
lon, llinols,

TELESCOIFES, Microscopes, binocolars,
Lowest prices. Optleal catulog free, Hrown-
g;n:]: Company. 234 Fifth Avenwe, New

nrl.

BUILIY Hefeeting Lelescope. Catalog free.
Optical Laboratories, Larchivont, New York.

ANTIQUES, RELICS, INDIAN GOODDS

WORLD War relles for clubbouse or den.
Vichers aircraft machineg guns, cost govern-
ment £T00, Hendered wnserviceable withoug
marring. Welghs 53 Ibs, Semd money order,
check or draft for $7.75, f.ob N, Y. CO.D,
orders §1.00 deposit. Catalog free. Flala
Uullil.l 10-C Warren S5i.. New York

. HT ‘L‘A\IA Ulibe, ¥Virginla ar-
rnwllru:l: wampiing, spearhenil, lpall.er;f e,
Heads, gealping hknife, lancehend, gempolint,
ACTADEr, Wlrpning 0, HBI‘II‘I{‘!.'I.I.ME.I, heEare-

Ipaes, blunderbusses. Photollst 100, Hoberd
Telke. Rutland, 1Hinnls.
100 GO Arrowheads 100,  List Se

H. Tmaniel. Dardanclie.

Arkansas,

i ARROWHEADS 20, J Birdpolnis 13c,

Knife, hirdpoint, seraper. spearhead 45,

Catalogue. Coins. Minerals, Corlos. Lemley

Curio Btore, Northbranch, Kansas,
ANTIOQUE QGuns, Imdlan reliese. List five

cente. Elmer Elils, Webster Groves, Mo,

TAXIDERMY

i,
19" x5 LODGE & Bhipley lathe, quick

change, ood  condition, priee  $175.00.
14" x 57 Monarch, quick change, good con-
1I!Hnn £150, 0. Hpeptoe crank shaper,
125000, All glpes of machine {oolz, Terms

to sult. Clocinnatl Machinery & BSupply
E%pr' 2T W. Becond Btreet. Cloelnnatl,
.

BOATS, OUTBOARD MOTORS. ETC.

OUTHOARD  Parts—New  or  wred—All
makes—What do you need? Crandall-Hicks
Company, 782 Commonweslth Avenue, Bos-
tom. Mags,

ROW Boats, Flal botlmn, round Goltom,
ar V-bottom. Light, Bturdy. Easy to build,
Inexspensive. Latest utillty designs, Tlans
15 cents each. Masonite, 111 W, Washing-

1 .1‘1: B0,
i) "nﬁ_l"-"l

r!umlrl hurin:d
Guliney, Musz,

BUILDY Your own boat. Use Weleh bont
parts.  Weleh Boat & Bupply Company, Bla-
thon K. Milwauker, Wis,

OUTRBOARD Motor Mart. All makes, new
and used outhoard motors amd parts. Booght,
gold and exrhangeml 315 Atlantle Ave., Boi-
tom, Mass.

DUTLE Your own_boal.
materials snve you S35, Deseribe require=
mentes ol et ws guate. Tllustrated eabolog
100 bogta 10e. Bay Clty Boats, Ise., 1552
Adams, Bay Clty, Mich,

GUMNS, FISHING TACKLE AND
SPORTING GOODS

BAIR'S Hevolver Manual will positively
Improve your markemanship or your money
refunded. §.50 pasipald. Naotlonal Riffe As-
anm‘latinn.. EB0 Barr Bullding, Washington,

COLLECTORS Cartridges,
Bhalturk, Cherry Creek,

TTOCKET Weapon
rate.  Catalog e
Dretroit, Mirh, . |

CHECKERING Tools, hand made by
rheckering expert. Bet conslatz checker, bor-
der, clesner. Trice $2.75 posipald with in-
structlons, Wamers, 300G Geer Ave., XNor-
wirh, Conn.

SLuMng
ete, Wi,

iMixes, poar
Raker, Fand 5t

Our fabrleated

Btump for st

in_ 40! Powerful,
Grant Bportgomds,

arci-
hil,

CUBTOM Tannlng: on your small eatch of
furs. Hides for rogs. mounting game hesids,
Chokers, costs. Tanning buckskin. W, W,

Weaver, Reading, Michigan.

LEARN Taxidermy five rourses, supplies,
Blue Beaver Taxidermy Hehool, Lemont, Ti

I"APIER Miache, largest llne of deer head
forims, elk. mooie, goat. sheep. rug head
forms, Full line of taxidermist supplles.
Papler Mnache Specislties Co., Heading,
Michigan.

TAXIDERMY Supplies—Quallty artificial
oyes, teeth, genulpe Jonss  head  forma.
Tools, materinls, ete. Everything for the
progresslve taxldermisl, Send for blg (uos-
traied eatalogue—Free.  Jonns Hros,, 1049
Nroadway, Denver, Colorada,

DOGS, BIRDS, POULTRY. PETS

BEYMOUR Chicks
hinad tested stock, guaranieed for 14 days,
For  Immedlate shipment:  Bareed,  Buff,
Hocks, HReds, Orpingtons and Wyan-
fR00—100.  (English) White Leg-
haorms, Bulls. Hrowns, Anconas £7.50—100,
Write for circular. Scevmour Electrie Hatch-
ery, Hox J0M, SBevmour, Toid.

IMPROYVED Rrooder house.  Modern de-
slgn.  ldeal for efficient brooding. Light,
Biurdy. Movable. Fasy to build. Complete
plans free.  Write Masonlte, 111 W, Wash-
inuton, ‘hlr“'u

BARY irwt Bernard dogs! Particulars
free.  Roval Kennele, Naplerville, Cue,

4000000 DAVISE Chleks annually. Only
one  gracle, my best prices. 14 day
livabklllity guarantee. Prompt shipment, Cat-
alogue free. Davis Poultry Farm, Ht, 34,
Ramsey, Ind

COLLIEE—DBest  abtalnable, Grandalire
Internatlonal ehampdon ; greal-grandsire,
English and Amerlean champlon; great- great-
grandsire, Ch. SBunnybank Begurd, “'"Treve '
Puppies: $15.00 opward Frank Craddock,
Eanto, Texas.

YANXKEE Terrlers, also bull pups
dogs, 01 Rockwood., Dullas, Texas.

BEAUTIFUL Pure white pallee doga
Ansonla Kennels, Mose, N, Dak

ROOTS, HERBS. TREES AND EHRAUBS

from  hig eggs  amd

Ball-

FREE—FIrirving rod bullding and fishing
tackle eatalog. ‘Tack-L-Tyers, HITIGC Demp-

ster Bt., Evanston. 111

BNOWEHOER, 18x48, &7.00. Yours re-
paired, reloced £22.50 up. Indian pack bas-
kets, Hudion Hay hlankets, ete. Cotalogue

ready.  Howe Fur Company, Box P,
ers MINs, Maine,

Coofi-

FREE! Rend for
“Herbalist Alnanee.® Interesting! Instroc-
tive! Hrloeatlvnal! Centalne ever 2040 valu-
able herb medlcing reelpes and Indian se-
crels for howme use, Meautifully ilustrated
In putural eolors, Needed every home, Dima
eovers postage and bandling. Wrlte today!
Dotanies, 145 West 112th Street, Chicago.

this amoxlng new
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FARMSE AND FARM LANDS

HSTROUTS Xew catmlog, lust out! Warld's
greatest farn list.  Muany pagZes alisolutely
new  bargaing;  eguipped faros, country

homes, highway businesses, from Malne to

Callfornin, ~ Bure money-saver: don't  bhuy
without It Card Lo brings frea copy.
Jlf_ﬁmul Ageney, 255-F 4th Ave., New York
ey,

CANADIAN Tax sale lamls for a dollar
an avre and up; small mopthly  paywoents.
Farma, timber, hunting and fshing canips,
minerals, Limited number of propertios,
Wrlte at once For free |lostrated Dessklet.
Tax Sale Berilee, Hoom 413, 72 Quean Hi.
W, Toronfo. Canmida,

GOVERNMENT Landi—Now sale, lease
homestesd. Ten cents acre up.  Information

all states 25 cents, Mallonal Tax Bervice,
G00A Majestle Bullding, [revrsit.

THE Great Northern serves an agricultural
empire of fertlle prodoctive farms where
rents, prices and operating costs ore low In
Minnesota, North Dakota, Montana, Tdabao,
Washlngton aml Oregon, '.J.’rlu fur free book
amd full Information. E. Leedy, Dept.
1157, Great Norlhemn lhlrm}, Bt Pl
Albnnesota,

MAGIC TRICKS, PUIILES,
JOKER NOVELTIES

ARE You imerested in mamic? Read The
Linking Hing monihly mapazine. Write Lo-
duy for full particslars.  Interpational Broth-
erhood of Mazlcians, Kenfen, Ohin

B MYZTIFYING Cord trleks, e Ex-

'!u.lned I simple  laonguage,  Mustrated,

Frankiin  Publishing Cempany. $00  Morth
Clark Bireel, Dept. 2201, Chicago

T JOIN Magirians fraterniiy! Monthly mag-

ozine, sample 10~ (containe imany trlicks).
International Magicians, Mownt Moarrels, 1L

JUKE Trick mnmd story beois.  Seod de for

calylog.  Frisch, Tisuiont. Minmn
BAFFLING Drezlslentinl  mpstery  Lrick

1. Esrl Header. 10435 Souih 4th Blreet,

Llintan, Iowa.
MAGIC Calalogue 2w,  Lynn,
Dept, b, Jersey Oy, J iz bk
WATUHMAX'S  Tuzzle, 150 problenis.
Plenty of eniovment, Hiudents or grown-ups,
An ald to your wsrithmetic, Sent by mall,

13 Deach,

ol 250 each. 2 for dve,  Positively o
alum necepteil, "-"-ulrhllmn'l Puxzle, 103
Tropkview  Ave . 'I‘ruz.

}Jc yonolaT enter-

41A

ROOKABURRA Tird!! Rolivia triangle!
Tacket of wnusual etomps contalping rare
hookaburts Bird, scarce Dollvia iriangle,
famous money stamp (printed on  cordbmerd
and alzo ured ad curpency )l mirmalls from
Mexlen and Bruzil; map, Hh[[l. animal, oot
memoritive, ete, No ¢. Only 10c to
|;|11n|1..1 u.nill_ulnllu Desoto Biamp & Coin
1053 Xo, Clark 8t,, Chicago, 111,

i e o
WEEKLY Stuinn magazine, thirteen weelks,

10e. Stamp Journnl, Kalamazon, Alch,

T HNEEZER

WO Fine sirmeil triasngles—Ilcoland wrl-
angle aod new bi-colored Mozambloue trien-
gle, and fine packet Ineluding Ubanel. Chad,
Gabgn, Ininl, St lermd, Togoe, :-'im:rnl.
Bavages, ships and animal stemps, Only Se
to approval appliconts, Potemsc Stamp Co.,
Drept, Tof, Woshington, I O,

Packuvt — Sxechuen,  Ceech,
Ruouang-Teheoy, Mozpmblowe and others—ie.
Lrepraw, Oeean Park, Calll.

ATTENTION!!T Approval spplicants, We
exchange your dupileates., Write for free in-
troductfon packet and approvals.  Budie, 0920
West Greendleld. Weat Allis, Wiscmisin,

5 DIFF, lrug. 8e.  Approvals. Ueorga
Mever, Jr., Newnan, Geargia
Elsinger,

¢ EAUH And up oo approval.

AMAZE And nystlfy 7083 For Strest, New Yark
EW vl talner. Xg skill pegulred, ‘Two new books L - -
06:# nlmtdm e Fu:'l;m l.ni.:ﬁ?:'r“n' ::rhﬁ' explaln, deseribe  hundreds  bafMing tricks 1000 Il--“ﬂ..1Inrhicrluz“t'lujrrI:nu!lvtur{i,F'-r‘h
Washington, Muntans, Mlpnesota, ldaho, | ¥ou ran do. 50 Mysterles Magle” and L L L L
North Dakota. Otepon. Ask about extensive |  Book 1000 Wonders. " marvelously 1hes- HEE Bouth Americin packet with ap-
northwest  developments under construetion, | tfated, bound togeiher, both postpaid 1oe, ovals.  Vanderhopven, 0046 Btate Rowd,
Literature. impartial advive. Sper(f gtate, | Nooe free, ¥eml loduy! Lyle Douglass, Sta- levnland, Ohin,
J. W. Haw, 118 Northemn Faclfic Ry., tion A-3. Tiallas, Texas. FHEE—23 IMferent Undted Hiates stamps
St. Paul, Minn. LEARN Ventrllaquism, ']hl.- stam Hrmmn L"L;:"f’i’.?.,’ﬁi’.ﬁ’ai'.’“‘ﬁm?f,.f‘.i‘““" Brownie
& by % = et leulars, Bmith, LZ23 vorth ereom, . .
mL‘n-: %E:xf' ;mi{m}tr:ﬁin:? ;:::,ﬁ“:' t‘,’:;. eorle, I PFENNY Approviels by country | _Hut-mln:
ping,  Hebbard, 218 Grosswan Bldg., Kan- LARGE Pmrmlumi maglt catalogus, 3¢, | Stamp Earhinee, Kancas Clly, Ranws.
City, Kansas. Holden, 220 W, 42nd B, New York. BIX Mint commemaratives 35e with an-
provals.  Loebl, 1508 Larrabes, Chlcago,
PROFITABLE OCCUPATIDNS FOR BODYS FREE—25 DMifferent stamps with approrv-
als. Hawthorne 2tampeo, 3221 2o, 53 Coort,
DBRED  Females, April  dellvery,  Book BARERALL! SBelentific pltching. batting. | Cleero, Tl
“Mink Halslng $200." Lommuan's Fur | Pail, bal and inatraedbons 25 cents,  Charles MAGNIFIER, Stock book. stamp afbum,
Farmg, Rarmestuom, l‘mlmltunlu Wood, Highland, X, Y. hinges,  watérmark  detesler, perfsration

CFROG Halsers needed!™ Biart backyard.
Write for free frog book. Amerlean Frog
Canning Company, (153-C), New Orlesns,
Lot islana,

FROG Ralsing—17 Interested, we goar-
antes o snve you money, Seod 10c For 10E-
erature  now., Amerbran Frog Industries,
Rayne, Loulsfans.

STAMP COLLECTING

BPECIAL Offer. lrnish caravels, Belelan
olympies,  Czechoslovakinn leglon commenio-
rpative, all eemplete; 6 Austrian costomnes
10 Hungasry heads: T Greek pletorisls; 3
Engllsh jubilees; only 25c,  Friendly Fila-
tolists, 508 S5t Viecent, Philadelphis, Tenna.

BOOKS AND PERIODDICALS

FREE—Catalog of 110 books on gas on-
plavs, welectriclly. carpentry, concrete work,
taxlidermy, letter writine, magle, oeealt sel-
ences,  ventrl u[um, honting, fshing, [oe-
muluu ete.. with 25c credit certificate for

podtage, I"'r.nn.hlln Puhllshlng Conpany.
Hl}ﬂ hnyr.!; Clark Brreet, Dept. 2101, Chiltamo,

BIG Aalls, books, money making offers,
magazines, ele. Your name in 10000 direc-
taries, 2he. Anderson Press, Coral Gables,
Flarfida, 5

CASH Pald for old books. maguzined, any

rare  printed  matler  (obsolete  securities).
hl-l free. Mevart, Box 130518, 5t Louls,
o

MACHIKE Tweslgners” Gulde—TPractieal
lunilhoak af formulas, cxamples, mechanies,
graphics, strength of materlals, for deslgn-

HUNRY! Repular 35 pocket Jubilees,
'I-'tl‘lnlll-i-, nirtminli, grarce Johore, etr.. only
to Ap mnu ppplirants.  Odd  Ftamps
l_‘mupuu\r G011 Aletropoiltan Stapion,
Los -\-nn‘lf""
COMMEMORATIVE, Tictorials. etr., sent
for e if you vequest oor dophle premiom
approvids. Tro-Value =Staop Serviee, Dox

I 12, Warntfard, Cooneetieat,

41 DIFFERENT Unlted Blales Inrluu.tlu,:
£5 stamp, or rm‘nlﬂrtr wet Unitedd Btotes hl-
ceotenminis, or (0 different obiolete Canade,
1.“|:|: pusipatd with wpprovals. 0. A, Lenman
\ 13411 g2, City Hall Annex, New York,

AMAZING Yalue—T7, ¥ aml Canada and
other coumemoratives, alr mail, ete.  His-
torg's Ereatest characters, Columbos. Carifer
at Queber, Jomn D'Are ot Orleans, different
poetraits of our heloved Washington. A

vrs, Inventors, draffemen and self-lnstruefion, | world of knowledee In 40 different stamps.
Price 84 50, . W, Najder, Mechanica] En- 10c  to approtal applivants.  Stiop  Bhap,
glnrer, Lake Oriom, Milch, sk Walland Blde., =t Loois Mo,

HOBRY Books—For pleasure or  proflt, RRITIEH __ Turkislands—Alen  Congo's
Bend for Wst.  Popular Mechanies 5, Monteeario, Nigercomet, Uganda, 'I}]Ihnutl
2ad B, Omtario Bt., Chiczzo Ecundorian, Ivar¥eoust, Uhangl, caunlLeles

OLD BOOKS WANTED

UP To 85,000 each swill be pald for eer-
lain old books (late as 1927, We ilse pay
cach for corbaln old magagines, lefiers, ap-
tzraphs, newspapers, A single schoal book,
u'[l;q;r ook, ald 'Iuthlu, almanae, travel book or

poeiry book, ete., o your home may bring
10, #50, 1 or more In cagh! S2emd e
for hig llst of hooks wanled.,  Aet now!

American Book Mart, 140 2, Dearbaen, Dept.
413, Chilragn,

GAMES AND ENTERTAINMENT

PLAYSE, Operetias, musieal romedies, com-
rh‘le minatrel first-parts with =ong programs,
[

lackface skits, vaudeville wsrts. mooiologs,
dinlogs. recltatlons,  juvenile plays and
songs,  musleal  readings;  entertainments,
make=up goods.  Catulog free. T, 8. Dend-
i & Co., 623 Bo, Wabash, Dept, 11, Chi-
R,

GAMES—Haomes, gEroups new, Wrike

Nainshing Game Company, jup]im Ma.

rollectors need. Free for 5S¢ postage. Emplre
Btamp Bhon, Depl. 13, Toronta, Canaih,
TRIANGLES — New  hl-rolored  Moram-
Blaque glrmall triangle: Bollvia and Guafe-
mala triangles, smallest In the world: and
the attracfive Costa Hiea triangle. ALl four
“hard-to-get* triongles for only Go to ap-
rvml  applieants.  Arlington  Stamp  Co.,
bept. 10EE, Bethesda, Ml
UNITED  States  telegraphs
$1.00 only 1ie. Approvals sent,
106 Washington St stom,

it alogtng
Elmer's,

BURIED And forgotten for almodl 50 years
in  some  abandoned  linperlil  mevernment
buflding In Ishianbul were hldden verltoble
Lrensmnes, e eream af Torkey 10th Cen-
tury stamps have fost been accldentally dis-
covercd there. Neothing as  emzational has
happened in many years. Extremely sraree
for over O30 years, 1Mb Century Turkey are
mlgzing everywhere, To foervase our mall-
ing sl we offer 10 of these seneationd. eik-
ologing 2100 for the bargain price of only
Tt npproval applivants,  Preodam boands
disregarded, Globus Btans !’.‘umwna. 248
ith Ave., Dept. 58, Xew York, N.

gnuge, millimetrescale, packet searce stamps.
Price 5r with mpprovals. Atlas Stiampon,

Box 4025, Colver City, Californio.

GIVEN! Famomr ! Normatilie™=fmn of
Framre, showing world's largest ocean 1lner,
also packet of 22 stamps from 22 countries!
All Ter 3¢ 1o new approval applicants
Erpenstein. Box 1403, Sen Franelsoe, Callf,

WORLD Wide peany approvals. Try the
beat, Kokomo Stamp Exchange, Box G607,
Kuokoma, Tmd.

BTAMP Collertora”  stalionery.  Bamiples

ten cents, deductable from first ovder.  Na-
tinnal FPhilatelic Printery, Berkloy, Norfolk,
Virglnla.

BET Indis jubiles v postnge, approals
inelided Damen Stampes, L1 Bo. Tranien,
Chicago,

BUILD Collectlons pew way, Year dem-
bepghip, 200 difTerent rure stamps 25e. Pa-
vific Staimp }.ulbhnee. 448 Olymple Place,
Featile, Whah.

0. 8.0 U 8! Approvals or list]
ahle! Hox KEI, Hlﬁnblpﬂ“! +« Minn.

200 MIXED U, S, stamps We; 200 mixed
forelgn Be: 100 mixed Latin Amigrican 20e;
20 different nirmails 16 o approval appil-

Reason-

mls.  Harlan,

rants, Lenott Stamp Cospany, Clalbarne,
Maryland
FREE—2 British Colonics with approv-

WE0T Sputh Marshfleld, Chicazo.

BEAUTIFUL Normandle stamp of Franre
showing the largest ship afloat, ulso fine
pockiet Egypt, lamalea, Cevlon, Awstraling
ete, Only O¢ o approval anpplicants,  May-
nard Bundman, TG, Box 339, Bristel,  Conn.

FREE With approvals. attractive ship set
compiete.  Ephriam, Tioer I-"wp!-!'._|'_l‘_r}_.

FREE—Reautiful alrmulls from slx copn-
{rles, to approaval dhﬂlﬂmml-s nnr'h:n-in:r post-
agw, Gireen & Co, Norwood,

M MIXED, l"untainlm, EEI :Ilﬂerllr.: Can=
ails, 1w ‘lpprmnld Paul Barlnger, Defl-
ance, Olita

AIRMAILE!  Plotorlalat 85
stmmps from strange countriez (no Europe),
Incloding  Beaotiful New Guinea alemail],
smallest stamp, Tasmania, Zanzibar, ete.,
1t te approval applleants, Bargaln Co,
Bax P, Siatien H, Mew York.

different

100 MIFFEREXNT For this Ad and O to
nnnrnrn! applleants.  Evapiton Stamp  Shop,
2412 Noves. Evanston,

50 DIFFERENT U, 8 l0o wovils

included. W. Keyser, Irvington, N, ..
a0 MIXED U, &, Maschokwes, China,
Japan, 10 eentg, approvals,  Scherer, ZU04

North SBeventh, Mwaukee, Wisconsin.
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SCARCE Moroeon airmafl. Eritren eamel
glump, maps af stemp countries, walermark
detector, hinges, perforatlon gauge. stamp
albwim, many scarce stamps, 5o with approv-

als.  Superlor Stempes, Box #8278, Palms-
Biation, Los Angeles, Callfornis. -
108 DIFFERENT, Tanganyvika, 5 ilu‘r

Jubsiies, Barbados, Trag, Anderra, ete., be
with approvals. S&hmelder, Bex 1%, Canton,
{rhio,

GREECE, 160 IMT,  §1. Pricellst free
Catacalos, 12 Themlistocleous, Athena.
QUALITY Approvals. leal values! Ief-
erences, Holllster, 1753 High Bi., Denver,
Culo,

THE World In n packet—105  different
stamps from 105 d1@erent countries, includs
Ing Abyssinis, Afghanistan, Brunel, Falk-
lnnd, zibar, and others from Afriea, Asla,
Bouth Amerlea, West Indies, ete. Our pam-
phiet which tells “"How to Make » Stamp
Collectlon Properly,”” together with our large
bargain Ust of albums, packets, sels, elec.,
all for only Z8c. (ueen Cily Btamp
KRoom 58, 604 HRaee St., Cincinoatl, Ohlo.

TRY Mullan for stamps! Approval service
to serlous collertors, W, Mullan, Dox
733, Cosur d'Alene, Iq_lhn

FREE! Trisngle. alrmails. o approval
applicants. Beacon, G5313-M Orandriver, De-
troit.

ALBUM Postpald Se, with  asprosals,

"'""E r.:r.rl hange, Simmons, Elsie, Mich,
Tk un'l'll .I!.l'll.l.ull } !I-II.:E illmtli. 1o
with .npmu.lu Relmonl Stamp Co,, 4641
Fulion 8t., Chlragoe, Il
25 DIFFERENT Finland ¢ te appmval
apulicants only, Tamer, Loonia, N.
GOY A 'H.I.du stamp $0.05 o approvel ap-
cants.  “Jewells,'" Tamsque, Penna.
LHLUINI&LH--IS French or Writish, e

o approval applicants.  Roberison  Staap
Herviee, 527 Bouth Malnm, Tittston, Pa.
ALBUMS, 14,000 spaces, Lilustrated
2,00, Mitchell's, 1007 Lexington, Kansas
[l Ma.
YOU'VE Tried the rest,—now gel the

best! "“Challenge Collectlon' including Cape

., Arlangle, Thessaly ectagonal, com-
mumorntives, 10c with approvals. Free air-
mail collectlon, additlonal premivims given
regular customers. DBargaln Stamp Service,
Hex 5147, Los Angeles, California.

BRAZIL, 18 Different, 10c. (Xa approy-
ali ) Miszlon Mart, Brookland, I

COMMEMORATIVES!! Fine packei only
S with low-priced approvals,  Pinkerton,
g Lansdowne, Dept. ARG, Philadel-
hin. Tenna.

SO0 MIXED &, 1000 Hinges 106, Bar-
gnins gatore. Approvals, Harvey Teaple,
Diecutur. Inﬂ.llnl

TEND |}m1.|h. Blg fres packel.
Graffam, 148 Lewlston, Malne.

1g DIFFERENT fGe. Approvals in setls of
by countries. E. P. Johnson. Box 267, Mor-
gan HIN, Callf.

SILVER Jubllees,
mals, all Intluded [n
10 with sapprovals,
Kitchener, Cntario.

WONDERFUL Picture set, 10c wilh ap-
Nabr

rovals.  Rolly Staopeo, Hastings, 1
25 cnniﬁéii:mﬂh’ﬁ Btampsi—de with

slilps, anl-
pocket, only
Btumpabop,

irinngles,
Buperh
Nonalds

approvals, Warren, 525 Cahuengs, Hally-
In'm:u.i, California.

L‘-ta or dealers. 1llus-
trate in o, 4800 Chal-

nEe
e, Ballimnre, M.
GOUNF Values, 25 different alrmalls 15c.
00 different commemoratives 2Z0c.  Patter-
shall, Rrooks, Malne.
SILVEHR Jubllees, 28 all different, 31 only.
!lllrml:ul: 815 London Road, Thomton Heath,

Burr Engliml
Flﬁ E—100 Diifferent stamps Lo approvil

applicants sendineg e postage. Yale Htamp
238 'W. Longwood, Tretrolt. Aich.

MOBT Notorious stump  fesued!  Famous
Nude Spain  (Goya's  masterplece), plus
glant bicalored Caymans, §5 U, 5, lmper-
forate “‘park'‘—everything 10e to  approval
applicants!  Viking Btamp Co., “ i llamu=
burgh lt:mlr. Nuilding. Wrooklyn, X, Y.

I DBargain—Set  triangles, !nrtulilﬂl:
largest lssued, sueer Trenggano, Cayman
Ielanids, Samoa, Manchukun, Honduras, Mau-
ritlus and multitude sthers. Only 10 to ap-
proval  applicants.  Jones Btamp Co., Box
= Nl';"" \LE P;n Latin__ Amerl

. ¥ — M Ixtures, atin merk-
ﬂm free. Charles Rose, Maywood,
Tilinals.

MEXICO—105
mails, dollar bill.
Mexiea., D. F.

25 DIFFEREST Mexlen Te to introduce
new method selling, trading. No approvals,
Washburn, Hox 1646, Kl Paso, Texas.

THIRTEENTH Wholesale review—Greatfly
enlarged, sent free on applleation, metu
Biamp o, Dept. 5 Toronto, Conade.

AIRMAILE,  Jubllees,
with mammoth tru-value collectlon sent for
lTe—provided vou desire our double premium
approvals, Tru-Value Btamp Servire, Box
1412, Hartford, Conneetlcut,

BETAMP Denlers, your sid here will bring
wonderful returns, Ask me for proof, F, W,
dehnson,  Manager, Classifled  Advertising,
Popular Mechanles Magazine, 200 E, On-
tarlo Bt., Chirago.

£1 TO £10 U. S free. with packet of 40
differemt—25c, Regal Stampeo, 1224 North
18 8t., Philadelphia, Penna.

RILYER Julillee milxture, 500 British col-
onles (125-1500 differemt. Tlemty jubiless
S, H. Berkman, Box 21, Station J, New
York City,

WHOLESALFE—Send three conts for lorze
wholesale stamp catalogue. Stamp Imporiers,
Talms Station, Los Angeles, Callf.

BERIOUS Collectors! United States price-
st free. Box 835, Mlnneapolls, Minn.

Different, Including alre-
Anzorena Chispa:, 138,

RUBBISH Excluded from my low-priced
approvals. Al superior stamps! Roald Witt-
fiier, Clearwater, Florida.

WDELD“IDE Penny approvals thel sat-
Asfy,  AMeKes, 825 Main, Covington, Ky,

500 DIFFERENT 40r: 5000 Different,
£21.040, To approval applicants. W, Hooher,
B2 Ronan, Wilmington. California,

FRENTUH Colonlals. Fine packet e
provils Lima, Ohlo.

Ap-

. _Star Bupply Co.,
BILVER Jublles set, 20 Lo approval appll-
E‘m“' Banner Stamp Company. Stamford,
i,

FREE—Z0 Different Canmida to approval
applicants. Fort Dearborn Stamp Co., 5430
Aherdeen, Chicago,

ILLUBTRATED U. 8. Iist, price &k,
large complete U7, 5, price list free, Send
{Pﬂ;’ll. Hianley Gibbons, 383 Park Row,

NEWFOUNDLAND, 15 DMferent 5S¢ with
tpprm--l:. Hudson Company, Plalnfleld,

FREE!! Searce trinngle! Bet S0-year aold
7. 8.1 Also packet magnificent pletorials in-
cluding English Sliver Jubllee. famous Spain
Gova amd Newzealand Kiwl Bird! This §§8
combination absolutely free with bargein ap-
provals! Postage Je, Midwood Htamp Com-
E,-'“ir (P Mldwood Statlon, Brooklym,

A0 DIFFERENT 20e; 1,100, §1; 2,000,
!@l.n{lr. Fred Onken, 030 T8th St., Brooklyn,

23 DIFFERENT Stamps from 28 JlfTerent
eountries, Incloding Paraguay, (slrmall)
Congo, Guinea, eic., Je to approval appll-
cants. Hunziker, Dox 225W, Minneapolls,
Alinn.

40 JAPAN Ioe: 25 Estonin 10e; 40 Ciresce
10e; 25 Chile 10e. To approval :rm]lrlnl.ﬁ.
Ancher Blamp Company, Rutherford, N, 1.

OVER 10,000 Approvel stamps at le EII.-I'I‘I.
Bend 20e deductible from first purchase. Se-
rioug eollectors commend this plan highly,
United Caollertors Lengue, Box 37, Woolsey
Btatlon, Astorla, N, ¥

PROFIT Sharing approval plan!! Free
packet Ineluding Arerbaljan, Latakla, Hy-
deratiid, Tanganyika. Postage e, Edwln
;l’-rrm'lil.rh. 11 Cueensberry  Street. Doston,

LELS

CHRISTOPHER Coalumbusz alrmail] We
Include this beautiful {Illﬂ.lll fsame, mlong
with a complete Hungarlam set; Italy"s Ju-
Hus Caesar commemorative set: a Chile set
over 50 yeara old; and a complete sel por-
traying Rusain's Czar and Empress, vietims
of Russia’s most barharle Incldent, all for
I10e!l  Pearson Hros., 88 Nassan Si., Dep't
10, New York.,

POPULAR MECHANICS ADVERTISING SECTION

BRRITIEH Silver Jubilees from 3 different
eountries, Lnperforate ¢ natlonal park-—all
Included in Clipper pathel contulniog 25
dlfferent stamps from  Agerbalian, China,
Ukranla, «te. All for only 5S¢ Lo approval
applicants.  Cllpper Btamp Co., Dept. 7.
Gilourester, Mass.

WILL Pay Sl00.08 for
Franklin  rotary perforated
($L,000.00 If unusedi, Write
ing, Large [llusirated folder 1o,
444, Klyria, Ohio

1424 le green
elevin  Etninp
befare  semd-
PAM. Box

MEXICO: 20 DI, Ge postpald with ap-
provals.  Alllon, Angola, Indl

UNBELIEVABLE — BSurlname, Panama,

Britlsh Honduras, Jubllee, alrmall, irlangle.
l‘ulu1|lelu collection  every ecountry from
Htralta Magellan to Arctic. lbe.  Approval

applirants only. Mutual Stamp Service,
i PD, Ventura, Calif.

JUMBO Approvals—3504 to a book; de-
slgned o meret Lhe wants of sdvainced col-
lectors  who have peglecied the cheaper
gtamps.  Muny fine, new lssues. Trial so-
Helted. Heferenees necessary. Helmers, 121
Flatiron. Fort Worth,

UNITED ﬂlllﬂ—EI.lburlru pricelist free.
45 different 10, 75 different S0c. Belden-
bherg, Haroila. Alirh.

COMMEMOBATIVES,

Thirty big ones,

only 10e with approvals.  Ave Stamp, Colo=-
ninl Arcade, Clevelaml, (Yhio,

BEPECLIAL 750 Mixed st.l.lﬂEli :ur 1.0400
mixed United Btates 3w, Brroslky,
Box 553, Perth Amboy, New J!my

J00 DIFFEREXT Stamps 1de,  Imper-

forate used Ffor postmge.  Attractive approv-
als Inclided. Tlinberllne Service, Dox 1181,
Denver, Colorudo,

105 DIFFEREXT Stamps Including large
Spanish ship, Cameroon, Gabon, Andorrs,
Azerbaljan, all For 10 cents to approval sp-
plicants. Swedell, 3128 Garfleld Ave., Min-
neapalls, Misn,

FREE—§1.00 TPostage due.
Tnited States approveli, Nelson.
rel. Halnt Paol, Minnesota.

BCARCE Triangular Mozambigue commem-
oralive alrmall saml packet of 33 U. 5 In-
cludlng Imperforate B¢ Chlrago: early 1s-
sues: high values: commemoratives: enve-
lopes) revenues, elr., cilaloglng more than
The—only So to approval applicants.  Tlus-
trated pricellst free.  Curhan Stamp Co.,
Diept. T, Glourester, Mas,

FREE! Philatelle parade. Stamps from
everywhere loclading. commemoratives, pic-
torlals, alr malls. Poatage Se,  Weéquest ap-
provals.  Orandstamps, 6103 SBouth Spring,
Los_Angeles, Callfornia,

SILVER Jubllees—135 different 25, Warld
Apeclals—300  diTerent %, 1000 different
81,00, 2000 different £3.00. These oifers Lo
approval applicants only. List free, Yie-

toria Htamp Co, Landon 4, Ganada.

BCARCE Alrmall wnd triangle. Beautlful
Uruguny “‘flying horse’ alroall and scarcs
Guatemala, triangle (smallest in the worldy
are Ineluded in oor blg packet of 40 differ-
et stamps  from Aloultes, Grand  Liban,
Veneguedu, Itritish and French Colonfes, ete.
All for Ge to approvel applicants, Big 1l-
lustrated lists free with cach order. Write
today| Mystle Stamp Co., (Deptl. B0j), Cam-
den, New  Yaek

TUnbeatabis
658 Lau-

ILLUSTRATED  Album. Spares 4000
Elamps; Lo spproval l.l.'l]'l"l"ll].Ll 2. Bwan
Blamps, A0 Bwan, Dunkirk, T.

Hieger.

UXITED States 104 =Ilﬂ‘ﬂ'{ht 2.'14:.
Fox 154, Crown Paoint, Ind.

WILL Pay up to $1.000.00 each for cer-
faln Tnited States stamps. We offer cash
premiums for early osed or unused stamips.
Aend 10e for profusely Hlustrated rcatalogue.
Arcade Btampeo, 34 Euclld Areade, Cleve-
land, Ohio.

STAMPS, PFlne selection sent on sppros-
al. Quallty at low prices, Fred Hergberg,

FPAMLOT Grantley, Elmhurst, 111,

hil DIU'l"l"‘llL:ﬁ-"l' Denmark Ge Lo approtal
applicints. Dayvwin's, Bouth Tend, Indians,

UF To $10.00 catalog, E1.00, Other stu-
pendous hargailns. Write, Edward R Drake,
Blissfield, Mirhigan.

TEN Deslrable stamps Incloding 3 differ-
ent Hollvia Chaco alrmall, mint Basutoland,
1955 Honduras, three jubilee fone mint),
lnte Erundor pletorial and Netherlands Cur-
arap tercentenary. tenm cents: 1o Ilmll'l]-?ll np=-
Ellhnu' M. Willlame, Box 447. Bt. Louls,

i,

FREE!!l Tweo u[t“tlatll.l. sels, or Mexieo
mew  lssue.  Postnge  OGe.  Hoberls, B01F
Fourth, Tavelty, 'I.l!rlﬂrm.

LIBERIA Triangle. two other irlangles,

diamond-shaped stamp, silver jublles, 23
others, Ge. Crowder, 13TE North, Baltl-
more, A,

THIS Ad warih 25e,
approviels and buy Boe worth or more—large
gelection of U7, 8B, and foreign—rensonahle
prices. Morton Stamp Co., 1121 Olive.
#t. Louls, Mo

If you eend for our

AITRMAILS ~Hrazil, Colomhla, FEouador,
Alexiea, Paragusy, all for 1ie with doulile
premium approvals. Progress Stamp Bervice,
205 Bouth Hope, Los Angeles, California.

20 DIFFEREXT, Triangle, alrmall, ete
10e. 1000 mixed U'nlted States 25e. W, H.
:’:umiu:m1 610 Hillstreet Blda.. Los Angeles.

allf.



POPULAR MECHANICS ADVERTISING SECTION

BCARCE "New fssues” parket! Now glant
siged, dinmond-shaped “sports’’ stump from
Kussia; Nyssaland “‘leopard’”; Budan camel;
Spamish  Moreccg; Tunganyika, and ether
gearce  eouniries are Included in our blg
packet of new and rvecont lisues—itamipd
which most collectirs have never before seen
Get this valuable packet Boday, Omly Te 1o
approvel applivants, Reimers, 115 Flatlron,
Fort Worth, Texus.

QUEEREST Etamp packer, Heceive world's
goallest stamp; Vatican Clty; scarce Liberia
triangle (value 15ch; 1905 Greek Red Cross
pleturing colled snake In Garden of Eden;
Australlan Bushman; new Spanith Moroceo;
Japat “quake ptamp; Manchubus; many oth-
eri. Only 5¢ to aporoval applicants. T
;u::_p Co,, P, 0. Box 230F, I'ort Chastar,

FREE—£1.00 17, %, stamp, our cholee,
with request for 52 page price llst of Unlicd
Hiates and forelgn =lampe Slamps on &p=
proval, References necessary. Special 8 Nie-
pragus 1903—3te. New Hussiman Stamp Co.,
1122 Pine Btreet, St Louis, Mo

QIANT-SIZED Ruselan Zeppolin  stamp
(eat. val. 20¢!) and beautiful Lithuania air-,
mall triangle; alse big packet of &1 dif.
stamps  Including Azerbatjan, Eplrus, new
Martinigue, ete. and Ulostrated 1lsts—all for
B¢ to  approval  applicants!  Werld-Wide
Htamp Co., Box 06, Camiden, New Yarl

PENNKY Approvals, that satisfy.  Neil
Oronbarg. oz 5441-F, Philadelphis, Pa

200 DIFFERENT 10e. Big 50% spprov-
&ls. Covert Stump, 39 Eate, Kochester, N, Y.

] RARE COINS

QLD Money wanted! Will pay $100.00 for
1894 dime. B mint: $30.00 for 1913 Liberiy
hend nlekel (oot bufTelol. 1 pay big pre-
miums for rare colns.  Send 4e for large
t".'lll'ln folier hh'r mean misch profit o yoo,

.fl.:l ﬂﬂ H Mechl Bldg., Fortl Warth,

;“u-ﬂn o FOR le. We guarantee to pay
the world’'s highest prices for old  eolns,
Large cents wp to E2000.80 each, 1000 cent
E10.00, 1800 rcents E30.00. Centz of 1861,
1865, 1868, 1870, 1881, 1=ho £20.00
eieh, 25e before 1014 100, IW. Soe  befors
i1 §760.00, gilver dollars before 1005
ihnn 0, Gold eolnz $3000,00. Paper mon-

$26.00, encased  postsge stamps  R12.00,
Fﬁ}hlgn calne $150.00, hall sents, hall dimes,

pleres, ete, Send dime for lorge 1Hlus-
ul'rnd list hefore sending coins.  Homuano's,
Drept. 064, BEpringfield, Maossachusetis.

BEATUTIFUL Commemarative Ban Dlegn
half dollar just lssurd—San Franclseo ming

§1.40, Ilustrated 70 page U, 5. coln ratn-
log—i0e, The Coin Shop, 2510  Cheaster
Htreet, Alameds, California,

2 ASR0RTED Coeins 25, 100 coins
£1.00, it Oddehon, Willlamatown, Kansas,
UP To $1,000 each for U. & colns and
stmmps over 10 years ald,  New buving st
%Illi1 Coln=-Btamp Bhop, Boex a7-P. Oulawa,

1H00end MARK B and st 10e, Green-

elay, 1626 Washington, Daenver. Colo
ORKLAHOMA 10368 Tux tokens, e zet.
INuvison Heese, Box 244, Denver. Colo.
15 DIFFERERT Colns, Ilncluding Tnlted
Siates before 1870, 2%e; 60 different, £1.00,

Coin_Exchange, HBox 2554, Kansas City, Mo,

INDIAN Head cent in 1R60: with barvaln
lists for dime, Aeorn Stamp & Coin Co.,
Hauth Norwalk, Conn.

THHEE DNferenl toXx tokems afd eoln Vst
‘Iij"‘-h Joseplh  Caoffin, 1182 Broadway, New
TR

1008 CENT 31, We boy nall ooing mre
and common, Bome worth #0.000: 1RR4-1865
Indion hend eents 2100 epch: dimes Before
1805, $450; liberty  nbehels  hefore 1914,
¥i400; Targe pennies F2000; encased postage
etwmpe $13; half conts $275; half dimes $175;
uarters %00 fractional hlr‘rrhrh' paper
money: gold doilars $1,300; rnlunla.i coing
Eion; sllver dollars $4,000; 1033 5S0e,
forelen cofng §10%, ete. Rend 15 today for
big 1036 fllustrated catalog befors sending
alng,. Matlonal-Coln Company (F7), Hpring-
fleld, Mossarhuseits.

UNITED States comipomarallve half  dol=
lnrs.  Colagmbian @e: Lincoln £1.18; Stone
Mountain DBe: Lexington £1.29, Hoargain
pelling  prlee Vst and Californin S0e  gold
foken e Arvcy. Muskogeeo. Okla.

COIN  Collectors: Read ““The Numisma-
that,™  Interesting monthly. Triol suhserip-

tion, Ineluding beoklet, =1x  months #1066,
Ammrm Numlsmatle Assoclation, Bulte T,
5 Sth Ave., New York.

COMMEMORATIVE #i:s, Linecoln, Ia-
triot, Sesquicentennizl, Oregon Trall, Mary-
Inmd, Arkansaz, San  Dlege #1050  each
Elghty page catalogue 10e. Normen Shulte,
Halt Lake, Utah

2 "\GIHLLL.‘LTI.
bargnin  Mst, all loe.
Br. A “.E.":!-.!.*.!.*h Fila.

RARE United States, forelgn coins, war
meknis. Catalogue lde. Mengelle, Colorado
Springd, Colorado,

UNITED States. Large cent, 2¢ bronze,
g nickel and bargabn lst. 20,  Thirteen
dutes large cents, $1.00. George P. Coffin,
Augustis, Malne,

$5.00 TO $500.00 Esch paid for old coins.
Reep all old money, Semd L0 cents for fllus-
trated eoin value book, 436, Guaranteed
prives. Buying and selllng. Coln Exchange,
Box 5, Le Roy, X, Y.

CAMERAS, PHOTO SUPPLIES

Calns, 4 notes, big
Hubert Carcaba,

43A

BPECTAL: Rall developed 3 prints Trom
each good pegative 30, Heprints lc vach.
Satlafuctlon guaranteed. Phwto Shop, Fran-

nle, Wyoming.

GUICK Hervice, Holls dnnlnﬂnd 8 guir-
anteed prints, ¥ enlargements. 23c  celn.
Ili'i I'h-utu Service, Ottawa, Kansas,

INTION .TLrhu- wade with novel bore
|Ip1- destgns, samples Tree.  Welck, 2810
Zenokida, Denver, Coln,

Z) REPHRINTS 25c—Fllms developed, 16
prints 25e.  Enlargements Hx10—20e; axi—
1o, Low Photo, M-205T7 Neva, Chlrago.

0] STUDIUTONE Reprints 250, Film de-
veloped, 16 prints, 25e.  Milllmphoto, Al-

Dy, Wis.

BOMETHING New! Huave your favorlie
negative enlarged, elther like charcoal or
pencll  photel drawlng, fxlo, Tie.  AMadsen

& Homs, 8955 Wallace, l‘hirn!u.,

ROLL Develuped :Eurnu.t Gla-Ro printz 25
ralored pockel mirror 25¢ eodn, Unlted Foto,
¥H2 N, Kenneth, Chicago, 10

CAMERAS And supplies, Free [Nustrated
eatalog  lsting  eversything  phitographle—
gtill and movle, also o complete lne of mi=
eroscopes, telescopes, binoculiars, fleld plasses
and weather Instrumenis ot tremendous sev-
Inga, ‘Thousand: of bargains, new and wsed,
All puarantessl. Your old equipment Yaken
in trade. Write for your free copy of Uils
{131 Central Camera Company, (Pho-
sines  IRO4G.  Thept,
R-1A, 230 Bouth WabasH Avenue, Chicago,
1Minols.

CAMERA Fans! Exchange pictures with
Kodaklubr members. F. Handers, Box 527,
Bpehane, Wash,

NEW Iden, Booth camerss, for making
four for a dime photos, Neflecting enlargers.
Visunlizers. Ve-Ja-De=-Products, Ste Gene-
viese, Mo,

MAKE Mooey seillng snapibots,  IHme
bringe sixty-six pages real instructions, 1500
markets.  Photomarkets, 205-F  DBarrister

plile  headguarters

Blilg.. Washington, D. C

$50 WEEK With kodak. Booklet describ-
Ing 100 mapazine markets, 250, Nntlonal
Hules, Box 1773-1PMM-1, Roanoke, Virglnia,

FREE!! Eample ropy sizty page photo-
graphie  magazine—interesting:  Instructive,
Porket Thato Monthly, Canton, Ohile.

MAKE Monsy In photography. Learn
gulekly at home. Spare or full (ime, Esiy
nlan, Previouz  cxperlence unneccazary.
Common  sthool education  sufficient. Wrife
for full Informstion  and  reguirements.
Ameriean School of Photography, J001 Mich-
fenn Avenue, Dept, G4U-T, Chicago.

HAYE You n camern? Send ten cents for
recent number of our big wagnrine, showing
how tn make better pletures aml earn maney,
Amerlean  Phatography, 110 Camera House,

aitom, 17, Alags

INCOME From ¥our camers Instead of ex-

FILME Developed, 2 prints of each 2o
20 reprints 25c, Pine Photo, M-5134, Ne-
vada, Chicago

IMMEDIATE Serviee! No delay! Roll
fully developed, earefully printed amd 1wo
beogutful, full-slze 5 x 7 doghle weight pri-
fesslonnl enlargements {or one Unted en-
largementi—all for 25 coln. The experiz
chalee! Meprints Se each. The Pheto MU
Hox G28Z, Minneapalls, Minn,

MOLLE  Developed, two  beasutiful  Nu-
harder enlargements, elghit Nu-border prints,
guaranteed Tedeless, 20 ecoln. Glant Snap-
shits. Ine., Dept. A, Greanbay, Wis,

AMAZING Valve: Beml two negatives anid
10¢ (diie) for twi beautiful Deluge Panel
Art Glossy prints and bargain list. Hoanoks
Phite Finishing Co,, 300 Bell Avenus, Ho-
nnoke, Va.

T ROLLS Déveloped, Lwn u-rl!- dated prints,
plus  enlargement coupon 25e, eprints e,
over 19 reprints 3%ar. Jones Studies, Dave
enport, Towa, “Where the West Begine "

BEAUTIFUL Glistening prints, rell de-
veloped, # goaranteed glistening printe, 2
enlargements, 25c.  Amerlean  Photo  Ser,,
2646 Niralet, Alinneapolls, Minn,

20 BEPRINTS 2%, Films developed, two

prints  each  negative, 25, Skrudland,
ii70-8 George. Chirago,
GET The best. HRoll developed. beautiful

hand rolored enlargeiient, 8 npeverfade bor-
ier printa, 2%¢ coln,  Prompt service, Hun
Photo Herpylee, Dirawer T, Bi, Paul. Minn.

COMPARE The difference! Holl devel-
oped. two professional double welzht en-
largements, B guargnieed printa, 23¢ coln.
Fxeollent service. Naotignwide FPhota Herv-
fre, Pux 3003, 8 Paul, Minneista.

TWO Professional enlargements with each

roll  deveéloped and prioted 2.  Eight re-
prints,  iwo enlargements 23¢.  Hygloss,

River Grave, 1)

pense.  Low eost home eourse teaches you to -

miake photograntis for magazines, newspapers, EXLARGEMENTS From minlature nega-
advertisers. Tremendoius demand. Earf good | tives (appeoximately dzd Anches) e each,
money wherever you live. Free book. Tnl- | when ordered from comnplete roll. Fine grain
verzal Photographers, Dept, 104, 10 West | developing 23e, FDtu!hEII:h. Ine., 1oda West
ird B, New York. nad =i New Yerk O Ly.

MAKE Maney with vour camech. New KODAK Enlargementa 5x7. 10, 2 fare
baende fells how. 110 pages iflusirated. $1,50, dirier, roin,  Hepd beal pegative  (iimi,
Popular Mechanics Press, 200 E, Ontario | Xioit Photo Lab., Dept. 5, Cedar Rapids,
81, Chicago, Towe.

FILMS Develomed, Any size, 25¢ eain,
PHOTO FINISHING including 2 emlurgements.  Centory. hoto

FREE!I A two-rcolor embossed smapshot
pitum with every 2'sxdls or smaller roll
findshed for 2% Free sulargement  colpoens
given, Enterprise Film Qo Enterprise. O,

DEVELOP And print your ovnm pletores.
Bave ilme. money whth our romplete 81,40
owtfit postpald, of pay postinan $1.55 C.0.D.

Includes eleetrie ruby lamp, printing frame,
photo paper, chemicils and equipment,
of  thousamls
fres

(ne
of anmazing bargalns In our
Photographie  Almanse  and  Bargain
Send for it today. Central Camers
Co.. Dept, K-1%, 2o 8. Wabash, Chicago.

Mol developed and 8

Reprinty e, Deluxe  eoasel

enlargemient he, 'i'w:n Phote
Albany, N. Y.

T ROLL Developed, two prints each, two
enlargement eoupen: 25¢.  Summers” Slodio,
Unlonyille. Mo,

TRIAL Offer.
rints  25e.
amed Sx7
Borvieo, 405 Bertha .,

A0 REPRINTS 95, Larger orders e per

print.  Trlal, Rells devcloped and printed
1de. Teliable, Hiverfirove, 111
BEND 25¢ In eoln for our now 100G
“Winter RBports Gi" art calendar. A pen-
l‘!‘*:lll-eh photp.  Ford's  8twlie, Ellenshurg,
L

Eervice, Hox 828, LalCrosse, Wliconsin,

20 REPRINTE 23e.  ldn B'I]'l:lrlT!Ill £1.00,
M!]n developed with 18 prinmie 25c. Nerd-
Elog. A, Mu.twnnrt 111,

HARTD Colored enlargensent with each roll
29e, 40 reprimds G0e. Colorgraph, Dasning
Statlon, Chirage.,

FINER Finkshing. Rolls developed and
printed. Colored enlargement, or two double
professtonal enlargements all for 252 (ealn).
Genulne, natlmnmally known, Moentone supes
rlor uui!tg‘ Moen Phote Bervice, Box P-857,
LaCrosse

HHM.“I‘IFI.I.- Colored  enlargement  with
ench film 23e. Bpeedy service. Satlsfactlon
money  refunded,  Latrosse

g_:unrlntvcd ur
Itm_ Company, LaCrosse, Wis
ROLL Developed, twe printe esch negative
2%,  Reprints 2%re.  Enlargement codpan.
Rilij!"d 5, Bor #533-A, Cleveland Heights,
ilo

“ROLL, Ireveloped amd 10 prints 23c,
Phote, Winona, Minmn,

ROLLE Develaped. Two beautiful double-
weleht  professtonn]  eslargements  and B
uarnrnntrrtt Never Fade Perfoct Tone print.
250 eoln,  Rays Photo Service, LaCrosse,
Wisronatin,

Bmart
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MOTION PICTURES AND*
SOUND EQUIPMENT

16MM TITLING Film,
tive, 2.8 PA. N.H.2.8,
out provessing, Fllm Specialiles,
El Monte, Callfornia.

NEW 16MM. Art films of Hollywood mod-
els. Free hand projector with §3.00 order,
25¢ for art film sample. 3c brings illustrat-
eid catalogue and 16mm. 1sts, Beoop!
Htanford- Houthern  Methadist Hose Fowl

revarsible negu-
pan, with or with-
Box 1113,

Game, Just relemzed. Hopllywond Cine Film
Distributors, 1437-A No. Highland, Holly-
wood, Callfornia,

BAHH Bargaln counter: Write todsy for
your free copy of the latest, greatest Bass
Bargalngram No. 219 of 16mm. elne appa-
Filled with rare bargalnz, for in-
Keystone 8 mm. camera and pro-
latest type, regularly $69.15, at Hass
only $54.75. 100 fr. ltmm. Mono film in-
cluding reversing, $3.05. Wille Clne expo-
supe meter, infallible, $5.15. 200 wall, Ho-
tor driven 400 fi. capacity standard 18men.
projector, $29.50. Buass Camera Co., Dept.
A, 178 W. Madison St., Chicago, Il

BARGAINS=—400" Aloviemaker projector
complete $5.69. Vietor sound film projectop
complete with smplifjer $185.00, lms for
above $12.00. Empty 400" reels 20c. Taed
humidors 35¢. Victor cement 25c. 100" odd
film $1.00. Clne elght camern $24.50, film
#1.64. New catalogue free. [ibrary, sound
silent. ‘Trades accepted. Mogull's, 1844-J
ioston Road, New York.

ESTERN Thrillers, 500 feet. The. Jer-
aay Filmen, 2075 Richland, Lakewood, Ohio,

EMAI—I6MM EQUIPMENT. Catalogue
free.  Elder, Dept. B-21, Chelsea, Masz.

ratug,
stance:
Jector,

LOOK ! "The World's Greatest Paszalon
Play,”” 5 reela, (New) 18mm. superior than
the Oherammergau stage play, rent or pur-
chase. Wrlte Hemenway Fllm Co., 37 Church
2t,, Hoston, Mass,

MOVIE Films, Smm. and 16mm. exehanged
25¢ up. Dime brings lists and three 18mm.
end titles. Art samples 25¢; 20 foot art
srreen test §1.00. Pacific Pilms, 1337 N.
Highland, Hollywood, Calif.

EUPERSPEED Panchromatic 16mm film,
100 fr.., $3.75, Other Alms from $2.19.
Dargains In new, uwsed equipment. Hend for
glrr'u]ar. Fotoahop, 1364 West I2, New

ork

DEYELOP Your own movies, reversal and
negatlve-positive  Instructions, Boe. Milio,
622 Myrtle Ave., Brooklyn, K. Y

100 FEET 35MM. 27c. Bargain lists Je.
Euﬂi_um Fllm Bervice, Bread, Albany,

16X, 35MM BILENT—Sound projectors,

films. Bought, sold. List. Zenlth, 308
West 44th, New York.
FILMS, Projectors. 10e coln for Ilsta.

Capital Productions, Rosedale, Kansas,
RADIOS, SUPPLIES. INSTRUCTION

RADID Experimenters and set bullders.
Parts and kits of parts for the T, R F,
Four and all metal tubes, Six Tube 33 Valt
Farm 8el, Economy Three, Five and Four
Tube Little Glant, Auto Radlo and Portable
Battery Bet deseribed by Popular Mechanles.
Lund Manufacturing Co., 43 East Ohlo,

Chicago,
ENTIRELY New milllon point

BUper-
zepaltive DX radio erystal. Full instructions

I6—35MM FILME, List 8c. Edgeworth, | for set Included  Sic postpald. Radlo Sup-
Box 155, Blue Island, Illinofs, ply Co.. Edmonton, Alberta.

16MM FILMS Bought, sold, exchanged, INSTRUCTIONS 18 Distance crystal sets
Catalogue, 1fe. Fotoshop, 1364 West 32, —record 2100 miles; year's “‘dala™; 2he
New York. Laboratorles, 151-C Liberty, Ban Francisen.

EMM COLOR, 8.8 panchromatie, titling
film, for all 8mm cameras, bome Litling data,
m-raamrlu processing, titles. Film Hu&-lul-
tles, Hox 111F, El Monte, California,

MOTOR Frojectors §3.50. Cameras, fllns,
List. Moorfield-Shannon, Nutley, New Jersey.

BARGAINB—TTaed zound film projectors,

16 and 35 mm, sound heads, ampliﬂerﬂ.

. Catalog matled. 8.0.8. Corp., 1600
Broandway, New York,

DE VRY Sound on dise,
$85 including flms.
som, Chicago.

AUTOMATIC 16MM Movie cameraz £5.00
brand new. Order today direct from  this
advertisement. Projectors £1.00 up.  Fllms
d5e wp. Free lists. Home Movles, Box 32,
Easton, Pennsylvania.

“"THE Great Traln Robbery,™
ever made 1903, ‘Thrilling:
prints $13.99 postpald; aut
420 footage. Bensatiomal offer! Bi-page cat-
alog, dime. Lent flms. 1000-ft. 35mm. si-
lemt, ete., $2.20 postpaid. Satlsfactlon guar-
?ri“l“d. Beholetield, Jr., Englowood Statlon,

leagn,

HIGHEBT Prices pald for used still-

Hat 8300 zell for
Hornsteln, 20 E, Madi-

first reeler
16mm. New
tle, eamplete,

POCKET Radio. complete $1.99 postpald,
guaranteed. IMxie. Hox 21, Topeka, Kans.

RADIO Tubes, 25. Guaranteed! Partle-

ﬂlri Je.  Radio-trician, Box 1126, Glendive,
Mout,
LEARN Hadio %1 per lesson. Missourl

Tech, 2007 Morth 25th, 85t Louis, Mo,

RADIO Engineering, broadessting, avia-
tion and police radio, servicing. marine and
Morse telegraphy taught theroughly. All ex-
penses low. Catalog free. Dodge's Institute,
Ames Bt., Valparaiso. Ind.

BRADIO. All phages. Amateur, shortware,
experimenting, set bullding, broadeasting,
gervicing. ete. Complete Hst recommended
books free. Popular Mechanics Press,

C35, 200 E, Ontario 8t.. Chicago.

POPULAR MECHANICS ADVERTISING SECTION

VIOLINS—Deepn, mellow, soulful—on cred-
it. Easy terms for wonderful instruments.
iet details today. Send for booklet. Gustav
F. Hennlng, Flecher Studio, Beattie, Wash.

PUBLISHING And criticlsm services by
Hollywood's flrst muwale publisher., Saunders
Publications, R-109, 5617 Hollywoosd Blvd.,
Hollywood, Callf,

BONGS Published, arranged and composed,
royalty basis. W, Coast Music Pub., ™2
Market, Ban Francisco.

A0NG Writers—Wrile for free book. In-
diana Song DBuresu, Salem, Indiana.

BONGWRITERS—Get all  inside facts.
Free booklet by famous Broadway eomposer.

Sangwriters nstltute, 330C Wadsworth
Avenue, New York.
MUSIC Composed to words. Wonderful

propoaition.  Baver Bros., Oshkosh, Wis.

SONGPOEMS Wanted. Your song pub-
lished. MNatlonal Bongland, *"PAM."" Thomas-
ton, Alaine.

DUO-FLEX Heeds for clarinets, and sax-
aphonea ellminate your reed troubles. Write
for clreular. Duo-Flex Reeds, 1204 15t Ave.,
Evansville, Ind.

NEW Deal. Write Sequola Songriters
Bervice, Bherman Branch, Los Angeles, Calif.

WANTED: Original poems, songs. Get
our proposition  first. MMM Publizshers,
Htudie Hidg., Portland, Ore.

SONGWERITING, Good money belng made
from songs through talking pictures, radio,
phonograph, music publishers. ‘"Hit™ writ-
ers revise, arrange. compose music Lo your
Iyries, lyries to ¥our musie. We submit 1o

studios and other markets. Free reading.
Bend for booklet. Uhlwetnl Em Berviee,
471 Mever Bldz.., Hollywood. Call .

HAVE You ieen TUT mEw I:mﬂt catalog?
It's free. Just send Ic postage. Popular
Mechanles Magazine, 200 E. Omtario Bt.,
Chirage.

BUSINESS OPPORTUNITIES

THERE'S RBig money In the collection
huginess. Easlly, quickly learmed. Write
(Cole Assoclates., Hyracuse, N.

MAKE Fast selling rudum at home.
I‘urmuhmcltl]uz froe. emico, 210, Park

Hiﬂ#ﬂ.
SNEW “Hilent-Hystem™ mall order buosi-
nesgs, at home, blg money In spare-time.
Experience ubnecessary, Free detalls, Baker,
3300 Winthrop, Chleago.
BARGAINS—Palnt spray outfit, gasollne
engine drive. Terms—irlal. Helmick Paint
Hpray Exchange, M-365, Troy., Ohio.
INCORPORATE Your buzlness. Liberal
Delaware laws, Sell shares. HRalse capital
Coszt £33, Fres detalls. Corporatlon Fiscal
o, Dept. PAM, Wilmington, Delaware.

MUSIC AND MUSICAL INSTRUMENTS

REBUILT Band and oarchestra instre-
ments. Honestly rebullt—fully guaranteed.
Catalog of new Instruments on request,
Weymann Company. Dept. M-3, 13th and
Arch Bis,, Philadelphia.

MANUTYPE TIrints: musle by hand just
ke orchestrations. Only $2.00. Arranging

movie equipment. BSend description. Foto- Instructor free! Manutype Co,, Ft. Warne,
shop, 136A West 33, New York. Indiana.
35MM COMPLETE Storles, $1.25 real. POEME BSBet to musie, Published. Free
Btamp for lists. Calderara, 5119 South | examinatlon. Send poems, MeXNeil, Bach-
Bt. Lowls, Chirago, elor of Musie, 1532 P.W. 2Tth 8t., Los An-
33MM. ODD Reels, three $2.15, Projec- | Stles. Culifornia.
tors.  Bavarese, Woodrliff Lake, N. I. BONGWRITERE! rJ!|.nl|:|.1|'1raiir1,|.'. offer. Ray
DIME FRrings two 16mm, “end” titles, Hibbeler, I¥l. 2157 No. Avers, Chicago.

catalogue T6mm, film bargains.
rental eatalogue If Interested,
tures, Davenport, Towa,

16MM CAMERAS And projectors, A,
Hockenbury, Lambertville, N, 1.

HOME Movie bargalns. Complete line,
Cine, Box 2133, Paterson, N, J

16MM EXCEL Motor driven Eru]erl‘.ﬁr 106
ft. reel, $3.85. Hand driven Large
cgelectlon of fllms. 3Jec slamp for catalogue.
Exrel Home Movies, 832 Madizon, Toledo, O

LEARN Motlon picture theatre busziness.
Hmne-study  trainlng: management, adver-
tialng, projectlon.  Ninth  year. Catalog.
Theatre Institute, Elmira, New Yark.

16MM FILMS :—400 Ft. art $17.50. Rem-
nantz  1le fout, Iopeye—Betty Boop, any
star 35c up. Features rented 25.00. Projec-
tors, cameras £3.75 up., New limm talkles
$15 reel. Latest talkie projector $175. 1000
fr. 35mm $1.00. Featurez £7.50, Serlals $335.
Cine Bupply, Box 524, Clnelnnatl

SMM FILMB: Cartoons, travel. List.
g.l:lft;tn Flim Service, Box 203-A, Saginaw,

ch.

Bound. silent
Eastin Ple-

e e ey TR
EARN Your own musgical Imstrument. Get
free detalls and free attractive zavings bank
at your musle store, or write Fred Gretsch
Mg, Co.. 521 8, Wahbazh, Chlcaro,
ADELMAXN Hros., Music House, Atlas
Bullding. Washington, D. C., are now ac-

ceptlng song poems worthy of poblication,
Members: National Roard of Trade,

MELODY Te your song potm only two
idollars, No rackei. Surprise. Melville, La.

BEXD For sample Musie Reproduction,
320 Henshaw Bldg.. Oakland, Calif.

PROMINENT Songwrlter will set musie
to your song poem absolutely free. providing
you enclose $1.00 with lyrie for three “'SBong-
writers Study Club' lessons on lyric writing.

LARGE Publication, mall order opportu-
nities, Blx months 25e. 1. . Laboratories.
719 Edgewood, Baltimore, Md.

}].{EE “"urlﬂ:’s newest, strongest, cheap-
eat  bullding materlal, wilthout machinery.
Tomon, Fox 56, Mishawaka, Ind, 5

30 MONE Making propositions  10e,
Donahon, G848 Hammel, Los Angeles, Calif,

HUGE fita! Operate your own ]
mail order manufacturing buslness. James
Lund. River Falls, Wis

LEARN Account eolleeting. Good Income,

quick results. Interestlng booklet free. Na-
tional Collertors Assn., Newark, Ohlo.
1000% PROFIT. Make beaotiful fast-

selling bookends,
siructions free,
Chlien g,

FREE Literature deseribing 120 plans.
Earn 250-2100 weekly, Thompson Co., Idle-
wild, Michigan,

MAKE Money. Can't fail. Plan 30c sil-
ver, Others ask §5.00, Fair Deal Ageney,
Lockney, Texnas.

OPPFORTUNITIES  Galore!
duplieator complete £3.00.
rights! Detalls,
cinnatl.

statues, plagues, ete. In-
Stewart, 2-2102 West 19th,

New  letter
Profitable sales
Maflmarts, PM-3, Cin-

MAKE More money in a real business of
your own., Make and sell your own products.
Employ agents to sell for you. We supply
formulas and full instructions for making
tollet preparationsz, perfume. favoring ex-
iracts, soap, household specialties. Experi-
ence unneressary.  We furnish  everything.

Larry Conley, Bulte 412-B, 1383 Brosdway, Valuable booklet free. Natlonal Belentific

New York. Laboratorles, 1950%W Hroad, Richmond. Va,
LEARNY Alusic at home, Greenleal SBchool MAIL Buslness. Btart small. Eversthing

of Music, A-3553 Broadway, Chirago. furnished. Free detalls. Metromalls, P-3,
USED—Rebullt natlonslly knewn insten- | Cineinnatl,

ments—Bargaln  prices. Qupply  Nmited. 1000 BPARE Time moneymaking fdeas,

Write at once for information. Tom Brown
Musle Company, 313 Bouth Wabash, Chi-
s,

148 pages. $L.00. Turn idle bours lnto eazh,
Pi}]l:ullr Alechanics 'ress, 200 E. Ontarlo 8t
Chivago,



POPULAR MECHANICS ADVERTISING SECTION

1,000 WAYS To make money In sparetime,
Every plan & winner. Literature free.  Frank-
lin Publishing Company, 500 North Clark

PROFIT With new products.  Make, SLI'I
repeal, . Guaranteed foreuwias, spocinl prices,
lends. Bileggest eatwlog free. Gibson, IIH.'HI'
fst, 1iD=4762 No. Racine, Chicago

r.r-c-el:.s Dept. IH01, Chicdgo,

LE Me tll!lllhlh‘ your DﬁEillll-ﬂ-c near-
sightedness, farsighledness, or pstigmall=m.
Medicines and appliances nre Unnecessary.

Follow my copyrighted Instructions, Guoar-
anteed. epresentatives wantel,. Dig pay.
Partieulars free. A, Jacobson, Box 80, Tas-
nilenn, Californli.

WE Siart you in business, furnishing owt-
fits and  instructions, operating “Specially
Candy Factory™ bome.  Men amd women,
garn $25.00 up o §75.00 weekly, all or spore
'tI||| Dooklet free. W, Hillyer Ragidale,

, Deawer 4, East Orange, N, ).

ﬂI' Squealing—start crowing! You will
—after  reading  Follo oo G, Unusual
plan.’ No rcanvassingl Work half days—
home., Prepare for  surprise!  Natlonal
ﬁ}ll:? 758 W, luth Phlace, Los Angeles,
Ll

MONEY In mushreoms! Grow (Rem o,
in cellar or shed.  Exclusive new  proceis,

Blgger. better. quieker crops. We  bay.
liou& free—wrlte  teday!  Amerlean Mush-

oo Indistirles, Depl. 587, ‘Poronto, Omnt.
TAHN H:“d 1rpmmn ‘."l.ril.n Atklns,
4570 Garfield, Louis,
S B Huul.- mlll nn!t-r hutiness hone

work, Clrcular m:lllnz Btamp appreciated,
lhlun Herald, 75 Gates, Brooklyn, New

‘Eﬁ[‘ TRIAL  Possibilities:  Selemitie
Id4th

ﬂ#h-ll'l! Blecker. 320 W. BlL., New

rk City.
IHPlllt'Fa.R'i‘ Message for ambitlons peo-

1o desiving big meney. TUnlimited il -
;Ilzﬁ. Hetzel, 802 Garden, Hartford, Conn,
PROFITABLE Home manufactoring op-
poariunities, Litetature free. Terrone, 12
B, Hrooklyn, M. Y
=, 2 . earned £538 Im hor celler
(sworn  statement) rulsing patented giant
mushrooms for Unieed (estwh. 1908), FEx-
replionul? Yes, but your cellar, shed, barn
e guitable to bring moderate incoma
ook n.uu.p!! frep.  United,
3848-A171 Llneoln Ave., Chleago,
MELIABLE Person pach town  for  your
own culdoor advertising business. Experienca
unnecessary ; we teach you. No selling. Good
paying buslnesa. Ihawsons Servies, Caope
Glrardean, Mlssaurl
20 NEW  And unusunl money-makipg
deag; many from governmeent repords.  Ihe
itmtgu accepted). Enterprize Boreau, Syra-
ruae
LEARN Blrhlui:inn With our anow-white
cement. Tmitates marble perfectly. Make
sour own malds, with our rubher composl-
thom, 70% ruhber, No heat reaquired, oo ape-
clal equipment. Anvone ean o For statues,
noveltles, ote.  (See agmples)  Hend dimo
Tor Martha, or Gee Washineton minld with
marbleited beautiful esil. Cowell Instltute,
Grayling, Michigan.

FREE—Valuahle

Binlion

formula, Just  send

stamp,  Halspence-X, 509 Fifth Avenue, Now
York Cliy.

FREE. Opportunities, Gx8, 53 pages,
Home Imdustries, Publishers, D81, Imving-
ton, MNebr.

1 MAKE $3o0.006 MNonthly fram  small
sldeline  mall order husipess,  Parfleulard
free.  dirinstead, Edwardsville, Tllinols,

LEARXN Molding statiary, potiery, dolls,

loys, vases, lamps. ashitrmys, Instroctions
S, Mack, Bax 1278F, San Fronelsen,

FOOD  Concentroaies uﬂ'r!‘ 1|uEr~1r pr——
Your own breamd. Végetable powders, Lab-
lets, vhtamins amd glandilar foods. Al de
ficleney diseases. Act quickly, Hamples, de-
fafle 25e. Dr. Adams. Box 1310, Hellywood,
Calif, =

HOW And whers to obiain capltnl fully
expluined, particilars  free. tir  Hervice,
Wanakoneln, Ohin

"FINANCIAL Independence”  Magarine,
DNox 3474-E, Akeom, Ohio. Explains right
miethosd of starting aml walptaining  own
ipynre time business. Trial, three months,

W,

GET Bl mails=—20e inserts name. Thou-
sands  send samples, opportunitles, money
getters. We sendd blg package, magazines.
Hook ""Help™ hints worth £5.00.  [irecto-
ries, 318 8. Marengo, Pasadena, Callf,

GOOT Ineome without Investment,
thlng furnished. Maoceal, 440, Qréensburi,

r:ﬂlr}--

Tenna.
NEW York offire lovrtessed prestige ond
buiiness. Only east. $1.00 manthiy, eilher

for Buslness, or prleate parpeses,  Estah-
Itahed 15 years, Oo-Operative Mall Bervlee,
120 Lexlngton Avenue,

ALL Hilea by mall! No canviaslog, Welte
tomday. Detalls free.  Stanley Orgunization,
112-114 (jueen, Lancaster, Penna.

LIQUID Marble—Anyone cin make!l Cuol-
orful, plized! AMoulded, brughed, sprayed.
Rubberlastle mpulds.  Compesition fleoring.
Tg muney making thesel Particulars free.
Marhleleing  Bervice, Eiwardsvilie, 1iinols,

PROFIT-PLAN OF the monih! Tested and
abaolutely cunplele, $2.00, He Independent !
Grider naw, or gend 20e  (refunded st or-
der)  far ulnuhtu detaili. Kayrob Sepvles,
Cunlsten, N, Y,

MAIL Order Duniness yoar Dig oppoTio-
nity. e brings detalls. M. Schmidi, Hoex
B, Lot Angeles, Calif.

BUY Wholesale, 1 000,060 arifcles, DI-
rectory  de. Midwest, 4854 Heading, Cin-
cinnatl. =

FREE Plans, books, circulars, Make {hou-
sancle of Jdollar:s selling by mail. Home
Bpare time.  Mall Order Insiitute, 100-H
Tompking Ave.. Rroakiyn, N, ¥,

MARKE Money In mail bosiness.  Hook
complefe plany 25c.  HDookmart, 1825 Ham-
mond St Chileagn.

COHTS e, t-rt!u by mail §l.o0. Litera-
ture free, l"‘ltx| ille, lowa.

ETEADY Cush | Im oine rosilvering mirrors ;
replating murm, tubleware, Easy factory
miethods. Experience unnecessary., Make ouot-
?Eur.'“n'l.‘uular. HP-221 Highlund, Detrolt,

m,

HELL By mall. Make thousands of dol-
lurs. Home, Hpare time. Mall Order Instl-
tute. 19:1-W Tompkine Ave., Hrooklsn, N. ¥,

LATEST Money making [deas.  Fastern
Berviee. O02 Walnut Avenue, Haltimore,
Mary lnnd,

REAL Live opportunity seckers numes,
rvopled from oricinnl letters, TO00 for $2.00,
Guaranteed 10075 correet.  Pop Armaur, 7642
1t62nd BL, Filushing, N, Y.
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PLASTEX Indusirles offers industrious
men an opportunity to start @ business aof
their own, manwfacturing art goods, novel-
ties, souvenirs, efe., in Plastex and morble
Imitstion. 5S¢ material makes $1 articles.
Rubber moulds furnilshed for speed produoe-
tlom. Emall Investment brings blz retorns.
You are just In time for the bBilg 1930 busi-
ness,  Wrlte for Interesting booklet malled
free.  Plastex  Industrles, Dept. A, 1055
Washlngton Ave., New York.

MONEYMAKING OPPORTUMITIES

SPECIAL Trial offer. New nomes of au-
toinohile owners. Goad prosperts, Classified
—noo, EL.00:; 1000, FLo0 (worth $10.04).
Make the atart. Seml your order today,
Century SBerviee Co., 217 K. Ontarlo, Chi-
Lagn,

SAYE
sl age
buﬂllf!

Postage—=Six  great  copsrighted
saving  plans. guarantesd 1o save
on every clags of mauil, 20c, d
SPublisher,” Boolis, Nebraska,

I'ITF FIxQ Machines to puff wheat, rice
and corn.  Supply your town with fresh
Eml'rn] cereals, ready to eal. Wrlte to Sam
Laffner, Three Forks, Monlano.

FHREE Circular descrlbing  humdreds  of
money maklng opportunities.  Wryatt, Route
1, Fox 44, Houston, Texas.

NEW %3 Letter printer]! Fourfold profls
usime, demonsteating.  AMallimarts, PMF-2,
Cinclanall.

RECKIVE Rlg malls, magaelnes, samples,
Your name In 5.000 directories, 10e, inelud-

ing dirvectory. Natlanal,

Irww, Alichigan.

PLEABAXNT “Trade™ happy Lusfness and
IW's best oppartunity for men with sope
eommerelnl or artlsile ability, Learn 1n an
hour—emiahe Lig owoney  rest of vour 110
Partleulars free. Allen, 812 Houth Avenue,
Flainfield. N, |1

TURN Your sparetime (n o canh! Tweltn
migneymuking peevets, 10e,  Saleserviee, 2201
MreEinley, Berkeley, Callf,

Dox 3306-WE, Hag-

START dhwn husiness reallvering mirrers,
refinizhing metal, plated artieles, nutoparta,
tablewnre. Experlence unnecesgary, Small
Investment. Cowmbination ouatfilt.  Sprisnkle,
Plater. 127A, Marion. Indlana.

“ECHEMER Magazine,” Alllance, Ohlo,
printa selvemes, idesd, business starters, for-
milas—llg winners; $10,000 to £, 000 re-
ported. G8th year: Bl  Trial speclai:

IWin High 8L,

Hix _monthe only O0e.
deseribing  hoe - work,

FREE Literature
spare-time  opportunities. No  canvaseing.

Hovee-Weaver, 1Tsona, Callf
%MEE Plans, books, elrculars,
thousands of dellors zelling by mail.
Epire time.  AMafl Order Instifute,
Tompking Ave.. Brooklyn, M. ¥
POPUORN, Crisnetie, earmelirisn, neiatn
chip, salted not mechines. Long Ealkin,
Hpringfeld, Ohio

FREE Booklel describes 107 plans for make
Ing $20-3100 weekly, in home or oMce, busi-

nesa af your own. Elite Co,, 214 Grand 8t.,
New York.

Muke
Home,
191-0

GET Lots of mall. Maney making olfers,
ete. Your name fn 10,000 direciories, 23c.

Rozeea, 4637 Glenshade, Cincinnatl,

i EiTA}tT !.I:EEIA' |§Iiﬂ(‘ii l.ns;nherou iy
TIRE KT 5 i CATMVAsE I'Il,... AW
PM-323 Broadway, New York

ARTIFICIAL Murhle al.ni'l.l.l'.v flosring, In-
atruetions eoverle wood or cement flooring
1t Ineh thick, fréproaf, all eolars, low cost,
ornpmental casting., cencrete, plaster, papler-

Every-

nime b, I'Iﬂl!‘ﬂ furmiture. wlatuary. fexible
:“iﬂd! '&lr irulars - free.  Chris.  Mahler,
mont

l WANT ‘I‘u serl you
derful pulllng power of Popular Methinics
AMagazlne's classlfled pames. What's your
proposition?  Write ma today. F. W. John-
son, Manager, Clgssified Advertising, 200 E.
Ontario St.. Chicago, TIL

MAIL Order business 18 your oppurtunley.
Many began  small, few earn  thousands

oof of Lhe won-

yearly. No perional contact, Dogndiess op-
portunities, Hare had over 30 years cxperi-
ence; will heln you zweceed. Semd 20¢ for
valunble booklets, mone free. B, Brenlser,
957 Routh $1st. Philadeiphia.

SELL Ry mail. Books, noveities. Bar-
njmr Big profits,. Partleulars free, B. Elfco,
ith 8, Denrbern, Chicaen,

CHARTENE: Delaware: best, cheapest;
freo formé. Colonlnl Charter Co., Wilming-
ton, Del.

EUCCEED With wyour products.  Learn
how. Fompulas. Processes, Anolviical sepv-
fee. Cotalog free. B, Thazly Co.. Wash-
Ington, Dv. C,

BUY 260,000 Artirles wholesale. Tnformos-
1!]:?1. 15e, (juoker, 1110 Hawarih, Philadel-
phla.

MAKE The jingling dollars roll your way.
Be your own boss, Mo peddiing.  Particufars
free.  Wichard Supply Company, Dep't B,
4504 M. Auburn St Augusta, Georzin.

10y NATIONAL Firms willing to buy your
sparctime work. Names, mbdresges. require-
ments, ete., In printed booklet, 25e. Hyde,
Box BMIRE, Phoenix, Arle.

BCHEMER—Glant dime  getter—samnle
plon and instraction 2% coln. Fost motion,
Box 175, Btation . Montreal, Canwda.

“PRIVATE Brands* magazine, Money
with your own products,  Formulas, meth-
os, earh qu-. Hnm;}-{e free. Myers Pub-
leatlons., Troy 3, N

RUSINESRE By mall., All profit. o
schieime,  Tostal brings deisile.  Hampton,
Beerhwond, Rochester, N ¥,

DOLLARR 840 000—" Maore Made™ I,
Plan _t0e,  “"MooreMade,” Lapeer, Michlgan.

WHOLESALE Thousands items. Big mrof -
Its. Libst free. Prodiucis Co., Gary. Dmid,

EARXN Extra money, 3.:I|lreuinq', malling
elrrulars. Deipliz, Htamp appree latod,
Buke Service, T 0, Box 71, Brooklmn, N

1fe BRINGS Copy Netlonal i

News,  Big  mail frees Tuhlishey,
1773-T"MM-2, Hoanoke. Virginia

Orider
Hox

MAKE Tsefil  srticlea  feom o kllnkers
Fouinad In arillnary dghes. Teml moneympalodine
opportunlty.  Wrlid ot ance  for  detalls
Adolph Ringl, 12324 Moran Awve., Detrolt,
Michigan

MILLIONE Jobliss!

Bupnly them amas-
g Job-getting  Information {met man T
openings).  Keep dollars pald you: we 611
vour orders froe.  Blamp  brings  detalls,
Co-Operatlve Bervice, Depl. A, 77 BSwan,
Butala,

BTART Paying cireular malllng buslpess,
e hours or full time. Btamp brings par-

ticulars,  Dixle Tublishing Company, Bta-
tion A. Greencboro, M. C.

PH-I,'I‘S"DERITY qur homea workers. 52 page
magazine.  Bample, dime. Blzenwore, 4017
N. KReatner, Chicago,

FREE Dooklet deseribes 107 plans for mak-
ing $20-8100 weekly, In bome or office, buosi-
ness of your own. Elte Co., 214 Grand 3t
New York.

“1.000 WAYE To AMake $1.000.00." You
ran do jt—others have. This new amazing
heok will starile wou, 475 pages omly $2.50,
Popular Mechanles Press, 200 E. Ontario
Bt , Chicago
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TO Win succesa yoo must dn somethlng
different; particulars free. Publizshers SBales
Lompany, Box A-67, Nelson. Georgia,

HOMEWORKER Magazine—0lled with
profitable ideas! Maflmarts,
Cineinnati.

3 months, 25e

HANDBOOK For chemical experlmenters,
reyized E

POPULAR MECHANICS ADVERTISING SECTION

“WINDOW-RITER"—Magle pencil writes

and illustrated, S0c, Laperiment on  glass. All  eolors.  Btorekeepers buy
booklet 1%e. Chemical ul:;luq;u-c Ge.  Helen- quickly. Tdeal for baseball scores. Large
tific booklet free. Reading Belentific Co., | profits. Bis repraters. Free sample, Lake
Reading, Pa. Chemical, § E. L.ulie. Dept. G-PM. Chirago.
BELL Automaile Mot =Spel” fre gre-

CHEMICALS, Lalmratuigl glagaware and
[

DIG Money ol home plating suto parts, | apparatus.  Catslog CI' logical Bupply
reflectors, mirrors, chlmizlleaa: :fi:y new :“;lét&_ o., 1176 Mt Hope Ave., Hochester, N. Y.
od; experience unnecessary. Outfits furnizhed.

Gunmetal Co., Ave. X, Decatur, I10L AGENTS WANTED
FORMULAS., PLANS, ETC. MEX! Women! No dofl times selling
gunranteed lood |;rnd|;|nt.a. Regular customers.

FﬂH}[L‘LAH. All  klnds. Guaranteed. Steady  iIncome, Experience  unnecessary.
Catalog, “Speclal Offer Free.” Wemico, 33, | Free sample. Write today. Federal Pure
FPark Ridge, Foml Company, (G-204 Lake Street, Chicago.
“FILLING Btailon specialtles formuas, 15 4a0% PROFIT In new automatic gas
for Sor. Guarantesd, . O Smoot, Hender- lighter. No flint or flame. Lights gas In-
som. Toxas. aillnll.:-'. lRﬁE*ttllu #.'r:m ‘E(,;lh:l[:h j&uumﬂ Ii]:d a
500 MONEYMAKING Formulas 2oc. De- | dozen or 15 dozen for $8.00 postpald —Ham-
seriptlve  literature free. Harvey Teeple, le 10 New Method Co., IDox PPMG-33,
Loatne Tpdions. "ﬂrlmrf’"l'r-ru“bwr Relling 1 i a

PROVEN, Tested, successful formulas, il solling  housewives = an

— : auto ownera neceszity.  Partlculars.  Ray-
Titter, 1713 Powers Eftrer.t. Cincinnati, Ohio, mand ‘Bchwatiing  Baath Amiva, Teen.
L ANY Formula 3.50. {tese $1.00. Cole BUY—Rell—Resharpen  drills _accurately,
aboraterie. Hryant Poud, - Mane. Attarhments, Instructions, complete $6.65

ATHLETE'S Fot remedy, Guaranteed,
formula 25¢.  Arnold, 1402 Pacifie, San
Franciaro,

GUARANTEED Formulas! Literatura

free. Terrone, 22 Station 8, Drooklyn, N. Y.

FORMULAS—Guaranteed palnt and wvar-
nish remover, £1.00. Bale, 1130 Leonard
Ave., Bt. Louls, Mo,

TESTED Formulas—Largest, most ecom=-
plete line, Catalog free. Grinstead Labora-
tory. Edwardsville. Tllinnis,

FREE! "Ten Famous Formulas.'™ Write
Derhammer, 531-K Wesleyan, Barberton., O

“RILEKOFF Cough syrup, breaks any
eough. Complete information. $1.00. P. O.
Dirawer 209, Canon City, Colorado,

KNEW Formula! Created by depresslon,
%nlu!lﬂa rlghts. Smith Prodocts, Ambridge,
Ennm.

“NEW Scientific discovery.” Everlasting
mateh. Lights by striking. Formula 205c,
Research Laboratories, 266 Fourth Ave.,
Brooklyn, M. Y.

NEWERBT Guarantesd formulas. Riggest
eatalog free, Special prices, leads. Gilbion,
Chemist,. BD-4702 No, Haclne, Chicago.

PRORIAZIS—Trled, tested formula 23,00,
Money-maker.  Martex, Princeton, Minn.

BIG Profita making, selllng your own
goods. Large 268 page formula cabalog free.
gm! Formulary, 212 East Waters, Tampa,

nrida.

FORMULAS—Latest money makers. Lit=-
eruture free. Belfort, 4042 N. Keeler, Chi-
Cago.

FORMULAB—Tried, tested, proven. Real
money makers! Average cost only de per
formula! Write for interesting information.
};:-.:li-f'ormulu-nf-ma—ﬂmm Cluby, Mayo,

oFfda

EUCCEED With your products. Learn
how. Formulas. Processes. Analytical serve
:ee Eat;lng free. B. Thazly Co., Washing-
o, 3

10,000 MONEY-MAKING Formulaz, Tells
you how to make and sell almost everything
under the sun: cosmeties, mucilage, anti-
freexe solutions., battery solution. hever-
ages, cheess, chewing gum, cleaning prepa-

ratlona, extracts, halr preparations, inks,
bluing. leather pollsh, mirrors, perfumes,
polishes, typewrlter ribhons, carbon paper,

washing powders, liquid soap, and hundreds

af other profitable  articles. $4 atpaid.
Popular Mechanles Press, Room 035, 200 E.
Ontarle 8t., Chirago.

CHEMISTRY

NEW HRig catalog! Chemleal sets, micra-
scope ouifits, lnboratory apparatus, blological
supplies, chemieals. Approved hy experl-
mental laboratories. Bend 10¢ now (refund-
ablel and get speclal 50 day offer. Winn,
124T West 23rd Ht., New York.

CHEMICALS! 20 ! Bargain price
list and one ounce pample, 10e. Century
Chemical Co., Portland, Mich.

FREE Chemisiry catalogs. Supplies at Sel
Enuip complete laboraiory, Send 3¢ post-
age. Kemkit Corporation. 135P Johnson
Btreat, Brooklyn, New York

25 CHEMICALS

With Hrll‘.‘till‘lrnl;_ fille,
Kayare {‘hmtﬂaln 3322 Ft. Hamiiton Park-
wiav. Braoklyn, N. Y.

CHEMICAL Analysis and industrial prob-
lems,  Estimates free.  Esseo Laboratories,
2208 Lycaste, Detrodt, Michigan.

paztpaid. We pay cash for old drills. Mail
today, Kelly, 5058 Washington, Chicago.

RAZOR Hladez 50 cenis per hundred, 8 oz
hottle flavering extract 10 cents. Bargain
catalog llstlng over 2000 1tems. Maill 15
cents covering printing, postage, handling.
Refunded on flrst order. Consolidated, 140
North Dearborn, Chirago.

WHOLESALE Catalog free, 5060 best gell-
ers. [Daty Co., 1167 BEroadway, Somerville,
Alnssachasetis,

nades., Doevelop full-time business with thesa
dependable, low-eost extingulihers. Morrlson
Laboratories, Rockford, 1ilinois.

DOUBLE-EYED  SBelf-threading  needla
packages, alze 370, Blind people thread
ihem, invaloahle for faillng s=lght, necessary
for good sight. Five samples 25c. Twenty
ruuhxw. dotlar bill, 100 packages $5.04.
*articulars, Wm. Oglesby, Vandalia, Til

AGENTHE—Hell amazing automoblle orna-
ment,  Produces  revolving  colored lght.
gm:-ell-ﬂ-l.it& Company, Mt. Washington,

0,

"BLEACH-1T™ Laundry bluelng concen-
trate, Pasltive success  and  economical.
Wholesale or direct to consumer. 2Zic sam-
ple will make one gallon of unadulterated
blueing. Information free to agents and dis-
tributors sending stamped envelope. *'Bleach-
it**, 2317 Ursaline Ave,, New (rleans, La.

CASH Pald for butteriiles, Insecls, See
Binclair Dlsplay Advertizsement on page 16A.

ZIPPER Clothesline—Senzatlonal new In-
ventlon. Instant demonstration. Free big
money plan,  Dunn Bros., Hempstead, N, ¥

FAST Helling products  easily made at
home! Literature free. Terrone, 22 Btatlon
8, Brooklyn, N. ¥

TRANEPAREXT Day and night slgns.
A"x14™: 4e, retafls 250; over 800 deslgns;:
sample free! Lowy, Department G20, B West
Broadway, New York,

F5.00 HOURLY., Amazing Karmu refin-
ishes auto like new without rubibing, polizh-
fng, waxing or painting. Wims o 1-Ilsltll
12 months ta sample,

SEND Hose slze for samples and chanca
to earn $20 weekly, Bhow senzational guar-
anteed hoslery. Guaranteed agalnst es or
replaced  free. Dignlfied, pleasant work,
Wilknilt Hosiery, Desk -37, Greenfield, ©O.

cloth. Lasts 8 to
Karmuo, Dept, Y- !t Cinelnnatl, Oh
NEWEST Ofiece  specialties, lupnlle;.
Mailmarts,

l"um&lrllﬂm shattering prices.
PAME-2, Cinelnnatl.

BTRANGE Ironing cord. Saves electricity.
Abollghes seorching and kinking. For tele-
phones also. 150% profit. Sales guaranteed,
Big free offer. Neverknot Co., 4303A Ra-
venawond, Chirago.

MAKE More money In & real business of
your own. Make and sell your own products,
Employ agents to sell for you, We supply
formulas and full instructions for making
tollet preparations, perfume, flavoring ex-
tracts, soap, household specialties. Experl-
ence unnecessary. We furnish everything.
YWaluahle booklet frew. National Sclentific
Laboratories, 1950% Broad., Richmond, Va,

MAKE Good money taking orders; shirts,
tles, underwear., dresses, hoslery, ralncoats,
pants, uniforms. Sales kit freel Nimrod
Company, Department 8, 4922-23 Lincoln
Avenue, Chicago.

£2.00 HOURLY With new, sclentific eream
that mends all cloth easily. quickly, linvis-
ihly, withput nesdle and thread, Stands
laundering. Free sample. Sewnomore, T-T44,
Cineinnati, .

WANTED—Direct purchasing azents. No
experlence or money required.  Write Pur-
chasing Manager, 174 N, Halsted, Chicago.

AMAZING New speclalty. Whirlwind
seller. Fast repeater. Write quick for sam-
ple_offer.  Natsales,

Plymouth, Indiana.
FREE!

Dreacriptions, 450 newest money
making opportunities,  Metromails, P-3,
Cineinnatl.

100% PROFIT In the “Self Starting Cig-
ar Lighter.”” No flint or friction. What
makes it lght? No wind can blow it out.
Retalls 25e. Costz $1.75 per dozen.  Sample
and sales plan_ 25e  New Methad Campany,
Eask PM-38, New Method Bldg., Bradford,

i,

AGENTR, A whirlwind seller and coln
getter. ""Middy's Beissorzs Bharpener.”” Sam-
ple and particulara 10c.  Edward Woehr,
B8 B. 40th Bi., Philadelphia, Pa,

MEXICAN Feather pletures. Unusual
novelty. No competition. 250 (stamps)
hrings §1.00 worth sample and details. -
funded if unsatisfled. Mexican Art, Apar-
tado 1503, Mexlen Clty.

EARN TUp to 3100 weekly underselling
drug, jm-elr{ apecially stores. Fast selling
neeessities. We fumish you with stock. Re-
serve territory. Write {oday for catalog_and
arency offer. National Products Co., Ber-
win, Tllinods.

$6.85 HOURLY! Amazing No-Flatz fizes
punetures  without patching: makes tires
puncture proof! Instantly—permanently seals
holes made by nails, ete. Rlg seller. Fres
sample offer. No-Flatz, Dept. Y-172, Cin-
cinnati, Ohlo,

PROFIT With new productz., Make, aell,
repeat. Guaranteed formulas, speclal prices,
lemils. Blggest catalog free. Gibson, Chem-
ist, BD-4702 No. Racine, Chicago.

NEW Bensatfon, fast selling perfume can-
dlea. Merchants Studio, Glenview, II1.

EYVERY Woman buys the Sunshelf, new,
last- uEl]Ing{ adjustable window plant shelf.
Sample, afls, 200, Bunzhelf, Continental
Rulldine, es Molnes, Towi.

MAKE £30.00 Weekly selling Texas min-
ecral water crystals., £1.50 packsge, dozen
Iots $3.75. Sample prepaid 50c. Imperial
Compnny, Waea, Tex,

RIGGEST And quickest sales are made in
brushes. Write for proposition. Wire-Grip
Banitary Brush Corporation, 220 Southern
Boulevard, New York.

AGENTS—Engraved name plates, number
plates, slgns, ete,, easily sold, profits lerge.
Brett Bros., Winthrop, Mass,

AUTO Radio—Worlds cheapest. Entirely
new. Write J-20th Century Co., Kansas
Chty, Ma,

CASH Income dally
home,  Plating  aut

sllvering mirrors at
arts, tahleware, ete
Combination outfit. Write Bprinkle, FPlater.
128, Marion, Indiana.

AGENTE: Bmash go prices|

Bantos coffea

- 3 12¢ 1h. 4 oz vanllla Ble, razor bladez 10

SELL Men's ties, razor biades, ete., h}‘s for 8%e, 100 sticks chewing gum 12c. 150

money for you. Hell Premium Co,, M3, | gther  bargains. Ex]Eerlenre UNAECEZSATY-
Gaylord, Minn, Write Carnation Co. 0, Bi, Touls, AMa,

MANUFACTURER Offers blg dally eom-
missions, steady employment, Hheral eash
bonuges, Complete new spring and summer
Hne tailored ehirls. neckwear, dress and
work pants, uniforms. Experience unneces-
sery. Part or full time. Outfit free. Write
today, Packard Shirt Corp., Dept, 3-311,
Terre Haute, Ind,

TP To E65.00 weekly easy! Hensatlonmal
new tlre repalr fixes holes, cuts, worn spots,
for B%e a tire! Spreads on with knife.
Diries overnight. Can't rome off. Free sam-
ple.  Plastie Rubber, Dept. Y-110, Clocin-
natl, Ohio.

AGENTS Maseo corn and callous remover
will build you a steady repeat buszlness. Hend
today for pocket-slze trial outfits. The Moss
Company, 64 Searle Bldg.. Rochester, N, Y.

GOLD  Reflecting letters for store win-

dows.  Easlly applied. Large slzes, penny
each, free samples! Atlas Slgn Works, T91

Halsted, Chlcaga,
GOLD Letters for store windows. Large
glzes penny each. Free samples. Modern-

ittie Bign, 2001 Lincoln Ave., Chicago.
100 PROFITABLE DMall order and local
business plans. A. Pruitt, Elburn, IIL
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AGENTS—Opportunity to malke money;

AETRANKGE lmning cord. Baves electricity.

ook containing 107 sureessful business plans Abolizshes acerching wnd kinking. For tele-
Lome o ofee; send for free introductcry phonez alse. 130% profit,  Sales guaranteed.
booklet, Ellte Co., 214 Orand Bt., New Big free offer. Neverkoot, Idept. d-A, 4500
York. Havenswood, Chlcago,

PROFITABLE Home luslnesa.  Legltl- MAN—SIdeline, [ull time, handle regulae
mate. Xo eanvassing, Maswoeod Publishers, itﬂrﬂ route 1y eounter card  merchandlse.
-85 Brosdway, New York 1 % ‘Emﬂtl Fast. mepeater!  XNo t'uhun‘lil-

SUCCEED With your produrte T | fion! Natlonaily, locally adhertiped. Detall
how, Formulss. Processes, Analyileal serve {“ k:'m_“"' DAL Barenrasnti. Califiornii.
e, Catolog free, B, Thazly Co., Washing- it ! - i Ll Ll

ton, D, C.

GENUINE Gold letters for store windows.
Easily applied. Free samples. Liberal offer
o pgeneral agenis. Metallle Letter Co.,
438-B North Clark, Chieaguo.

AGENTS: Btamping namei on pocket-key
profectors.  Sample check with your name,
addreas, 205c.  Stamping outfits, Emblem
rhecks, check-fobs, name plates, HIIL Mig.
Co., 303 Degraw St.. Brooklyn, N, Y.

BIG Maney and fast sales. Every owner
buys gold initials for his auto. You charge
$1.00; make $1.45 Ten orders dally easy.
Write for particolars and free sample, Amer-
fean Monogram Company, Dept. 40, Enst
Orange, N. 1

MAN In each town to plate outo paris,
reflectors, bathroom fixtures, refinich  beds,
mirrors, chandellera: by new method. Ko
eapltnl or experience required. Himple plan
of manufacturing at home starts you In big
money-making  business, Quifit Turpizhed.
Free particulars and proofs. Gun Aletal
Co.. Ave. H. Decatur, IL

NEW Cleaner! Washes eclothes quickly.
Cleans  everyithing, FPremiom deals. Free
spmiple.  Besteo, 5007 Irving Park, Chleago.

BIG Money applying gold inftlal:s on su-
tomaliles. aslest thing today, No experl-
enee nooide Free samples, “'Raleo, 1084
Washington, Boston, Mass,

SELL Townsend postenrds,
Jarge dollar assoriment siartas you.
Agsprlates, Chicago, I1L

15,000 PROFIT Making formulas. Fol-
lowing and many othera: Aceldents and emer-
pencies, agricrulture, olloyr and amalgams,
artlst’s materials, bevernges, cements, glues,
pastes, mucklages, bleaching, renovating, col-
oring meials, dyelng glass, heat treatment
of metals, household formulas, lee cream,
tonfectionery, chewing gum, lapldary work,
extorminating wvermin, lubricants. palnts,
viirnlzhes, photography, condiments, eanning
formmuina, rubber, seap, candles, soldering,
tollet preparations, perfumes, walerproofing,
fireprocfing, writing materials. $5.50 post-
paid, FPopular Mechanics Press, Room C33,
200 E. Ontarln Bt., Chicago

HIGH-GRADE SALESMEN

blg demand,
Churiton

MAN Wanted by shos manufacturer estab-
lished 32 weéars for sales work. HReady eash
ituily and extra bonuses to produecers.  No
experlence peeded. Your own shoes ot fac-
tory prices, Hales outft free. Wrlte Mason
Ehoe Manufacturing Co., Dept, B21, Chip-
pewn Falls, Wisconsin.

MANTTFACTURER Wants  local
Represent e fine shirts with
benined starehless collara.  'Tles, underwear,
hose also. Exveptional wvalues. Maker to
wenrer. Large earnlngs dally: eash bonuses
regularly. Mo Investment. Expensive outtit
free.  Weite Dept. AR, Quaker, Broadway
i Nlst, New York.

EARN Bie pay every day in ndvance. Hell
rcomnplete line printed  business neeessitices,
pifvortising boak  matehes,  gommed  lahels,
advertlging novelties, senzutlonal hoslness
stimulators and complete line process en-
graved-like combinations  for  professional
trade, New fow prices, XNew plan,  Experi-
gnce  unnocessary,  Large 1906 outfit freel
Northwestern, ST-A25 Juckson, Chicago.

MAKE More money faking orders; shirts,
tles, underwear, cdresses, bosiery, raineoits,
pants, uniforms.  Sales kit free!  Niwrod
Company, Departinent 66, 4922-23 Linealn
Avenue, Chicago.

MEN Wanted by woerld wide Indistry.
Write today for partleolare about few good
ol Rawlelgh routes ihat hove vald well for
NEAFE, Estahlished, profitable husiness,
Over 200 form and home necessities,  Indus-
try amd rellability maln gualifications, Man
with suto preferred. Glve age, r:l:]\rq']rnl:'l‘,
referendes, HRawlelgh, Daept.

Freeport,, TIL

NEW Buction mop clewns ke magle.
olutlonary  Invention. Hanishes  rcleaning
drndgery. Housewlves pmazed, Wigegest 2ell-
er In years. COutfit free. Kristee, Dept. 251,
Akron, Ohio,

man—
new Tru-

Tt -

EVERY Store, office, instiiution needs new
52 letter printer. BMailmsrts, I"MC-2, Clo-
einnatl,

UNUSUAL Earnlngs, live wire specially
galesoen,  Approved, shoplified tax  recond.
New federal, stafe tax laws ecompel all mer-
chiunts keep records. Penalties severe,  Rush
reply.  Protected territory, HRecord Control
Hystem. 20 Yesey Sireefl, New York

MAN—Handle regulur store roule. Place
natbonslly  advertized Se-lie  counter card
mdse, New psplrin deal—~a tablelis Se. 85
other fast sellers. 100% profil. Mo Invest-
ment. Samples free. World's Products Co.,
Dept, 3410, Spenecer, Tml,

HALEsSMEN: Eversbody now buying cal-
endars, meme books,  restaorant  checks,
pummed Iabels, corbonized salesbooks, busi-
nesa  statlonery, ele,  Womderful  sideline,
Free deals. Big commission daily. Free
gales portfolle,  Willens, Dept. F, 31331

Hladys, Chirago.

EVERY Salesman may now share the prof-
ite of “'Salesman’s Secret of How to Get
Fuvoruble Interviews.'” Copyrighted. For-
marly $12.00 and worth 18! Veleran zales-
men say: CHalesmen's Secret ls blggest dis-
covery within twenty years! Fis psychology
makes fnterviews ecasy.” Guarantesd to dou-
ble your gales, Por Hmited tlme just 100
buys 1t SHenmd your doellar now! Wendell
West, Box 145, Oakland, Callf.

BIG Moeney makers: Large line work uni-

forms, raincoats, panis, shirts, ete. Adver-
tiging  embrofdered.  Low  prices,  Every
business. Individual prospect. Free outfit.

Dove . Garmenl  Co,,
Thept, 102, Chicago,

1783 Milwnukee Ave.,

MARKE Bl money steadv. High grade
coveralls, shopeoats, pants, shirts, ralneoats.
Advertlsing on back, Fast sellers. Free out-
fit. Strong Mg, Co., 20530 W. 2Im] St
Drept. NW-10, Chicags,

47A

GOOD-PAY TPosition. Call on factories,
wholesalers, truck owners with conplete line
low=prieed decaleotuania transfers for letter-
ing trucks, store windews; metal slgns, eal-
endars, Alse advertlaing tlre oovers, aato
senl covers, mechanles’ garments for garages
and aulo denlers. Exclusive fealures get
quick sales and steady repeats.  Permanent
position. Large commissions pald weekly.
Write fully. Palmen Company, Depl. PM-3,
Muncle, Indlana,

PRINTING Prices wrecked.
prers bLig savings. Take easy, gquick orders.
Experivnce unnecessary. Complete line. Un-
lon label. Free cut service. ig comipis-
glon,  Outflt free.  Publiz Printlng, 60=-H
I"ivmouih, Chicagn

Hhow  locul

AMAKE Big money—Commissions advanced,
gell Popular Mechanics work shoes—eomploile
line of dress shoes—outfit free.  Durn-Tex
Hhoe (To., %0, Brookton, Mass.

HALESMEN: Hell aidvertising noveltles,
enlendars, fana, thermomoeters, ete.. for n[a-
tionally known frm.  Liberal commbissbons,
srgnwem]  Hilleon Corp., 21 Station 2t
Broakline, Mass, .

NEW Bpeclalty—B8ells every business amld
professlonal man, Four 315 sales dally pay
§250 weekly. Foyer eleared 4820 in three
months, Write, F. E. Armstrong, President,
Diept. PM, Mobile, Alo.

BALEBMEN—XNew deal puarantoes stores
210 for ome, Two $15 sales net you $20
daily, Sayers, 2801-121 Bheflleld, Chicago,

FREE Booklet describes 107 nhm for mak-
Ing $20-£100 weekly, in home or affiee. busl-
ness of your own. Elite Co., 214 Grand St
New York,

SELL Process ralsed letter printing $1.95
thouzand, Free cut serviee.  Worth $6.00,
Commlsilon $1.00 advanced. Esperience un-
necesgary, Ouifit free.  United, F-£155
South State, Chicago.

K&s, 4478 Ravenswonil,

BRAND New grab-bag deal. Going big
everywhere—hig profite—swilt sales—~fast re-
peats.  No  vestrletions. Al dealers buy.
Art! Chilcago,

SELL Asplrin, laxatives, lnces, blndes,
Welte Nattonal, Hax SO0, l.‘inr'lnnl.tl

SELL Business establlshments. Two min-
fmim sales dally make §42.00 weekly. No
Investment.  Paracroft, 1600 Locust, Des
Motnes, Towi,

SOMETHING Mew fn fire extinguishors—
Hed Comet Automatics. Proved in west flve

yedrs, Kxelusive territory. Low priece opens
wekethooks.  Write, Hed Comet, 404 Conet
fullding, Littleton, Colorads.

DO You wardt a good selling item, needed
in almost sl homes? Elther as 8 orinclioal
or a glde |ine.  Write ‘TIfE, TIM Road,
Route 1, Dover, N, HL

BTANT A business of your own! DRecome
a sphacription  representative for “‘Popular
Mechanies."* No capltal reguired. Liberal
commissinns. Monthly banus, Write for de-
talls. V. D. Angerman, Clrealation Mang-
ger, 200 East Ontarle Street, Hoam 235,
Chlraga,

HELF WANTED

SALESMAN AMake big money, Joseph K,
Kldder wania a man te sell Koatsal, new,
fmproved lubrleant for motorists and Induos-
try. Exclusive territory avallable, Great
profite. Get partlealars and free trial offer.
Joserh K. Kidder, LaCrozse, Wiseonszin.

BELL Ideal all wealher chicken feeidors
that work asutomatle. Exclusive territory.
The May Mfg. Co. Colwich, Kinsas,

DIETRIBUTORS, Brushless r.hu'rlnn; Cream.
Trial jar 1lic. "-‘I-t'mm Produets Company,
600 Arcade, Cleveland, Ohio.

SALESMEN: Sell new ling guantity-Co-op
ﬁrintinr. Million dollar compeny,  Latter-
eaildz low a8 £1,38 per M, Billheads Iow as
TTe per M. Prescription blinks Jow ms Gie
per M. Many other printing burgaing. Write
for free sumple apd priee brochure Loday.
Fort Wayne Pristing Company, Depl. PO,

Fort Wayne, Ind

WONDER Weeder better than hoe. Twilee
as fast. Salesmen wanted. Link Company,
Fargo, N. D

AUTOMOTIVE  Specialties, accessories.
Wholesale, Internationally distributed. Su-
prime Laubrieants, Davton, Ohlo,

BIG Money In tire patebes. Sell New
auto tire pateh to service statlons, garages,
ete.  Tiger-Grip patches guaranteed 10,000
miles, ¥73 weekly for salesmen or distrib-
utors. Protected terrltory. Wrlte Economy
Hubther Co., 700 Burkhardt, Duyvten, Ohia.

SELL Our marvelous new shell moldings,
slgns, pricing systems. Banieard, Waynes-
Aeldl. Dhiao.

OUTDOOR Bporta  for  everyone—Enjoy
them pll year round with ald of book peb-
lished by Popular Mechonies. Hmld.redr; of
lilvas for mew and popular sports for every
seainn; complete Instructlon for making nee-
ezgary equipment at small ecst. 050 pages
and 650 {llustratlons. $2 postpald. Popular
Mechanles Press, Room €35, 200 E. Ontarlo
81., Chicago.

G Into whalegale husiness without invest-
ment, Call on ptores with biggest line self-
selling  counter dbsplayz:  Aspirin,  ramor
hlades, handkerchiefs, breathlets, bousehald
cement, 78 different ftems. Up to 135%
rofit  for you. Experlence  unnecessary.
Write for caislog and plams. Procopax,

Dept. 36-WTh, 1856 8. Ty, Chirngo

I'SE 25007 Ralse caonaries for us, Guar-
antecd market. Free partieniars. Crimmins,
AT41F Bixtleth, Woodslde, NewYork.

TRER-AGENTS, Introduce new 21 posi-
card printed.  Mailmarts, §PMIDB-2, Cincin-
natl.

VITALIZING  Health  exerclaer 21,00
Agents Informatlon 23e.  Mulllkin, Tex-
arkana, Texas,

LOUAL Agents wanted to wear and dem-
mnElrate fres sulis to Friends. No canvases-
Ing. Up to §12 in a day easy, Experlence
unnecessary.  Valuable demonstrating equip-
ment, actual samples free. . A Graves,
Pres., 10060 Harrison, Dept. ©-817, Chieago.

Winona.,

Industries,

BTEADY Work for résponsible man. Waon-
derful opportunity for good steady cagh in-
come and extra money to save, Old esiab-
ke monufacturer will furnish you with
complete stick of fnest guaraniesd food prod-
urte, farm  aml  househnld  npecessities  on
ereilt—you  pay when  sald Premiums,
dealer helps  and  fust-selling  specials  for
nuick =ales and profits. Anderson of TTtah
gold $40L.70, Karel of Michigan $347.48,
MeAfillen of Pennsylvania $314.15 in one
week,  Work wvery pleasant, Formunent,
Write MeConmon & Company, Hoom 660G,
Alinn, !

MONEY In mushreoms! Grow them now,
in rellar or shed. Exelusive new process.
Blgger, bettor, quilcker crops We  buy,
ook free—write today] Amerlean Mushroom
Dept. 588, Tommio, {nt.

CARH Tald for butterflies, Insects. Hee
Hinclolr Diaplay Advertisement on page 16A,
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MRE, M. M. earned $287 in 3 weeks
{sworn statement) ralsing mushrooms for us
im her eellar! Exceptlonal? Yes, but yiour
eellar, shed, barn may be suilable to bring
mailerate ineome all winter, ook, sample
free. (Estab, 1904.) United, 3848-A172
Lincoln Ave.. Chicago,

FREE Information will reveal “How to

Get a Job,*”  Sulmar, 1T N. Ithan, Phila-
delphia.

'HIRI’II"‘I}]:'JT Taught by ecorrespondence.
1 Hehool of Chiropody, Monigomery,

U. 8 GOVERNMENT Positions. $1700-
£1000 and up a year. Let our expert (former
government examlner) mrepare you for a po-
gltion in the rallway mall zervice. rural ecar-
rler, poat office, customs and other branches.
Write today for free booklet., Dept. 8, Pat-
terson Behool. Rochester, N, Y.

MUSHROOMS—8Start growing now, cel-
lara, zheds. Quick returnz. We buy crop.
Free booklet. Adanae Mushroom Company,
Toronte, Canada

MODERN HRefrigeration. New industry
needs trained men for Installing, servieing,
repairing. If you seek a pew field with
larger opportunities get latest book by Alt-
h and Turngulst. $4.00 postpald. Pop-

EDUCATIONAL AND INSTRUCTION

LEARN Machinist trade, tool, die mak-
ing.  Automatic and hand serew  machines,
Modern shop methods.  Actual work, Jobs
open for tralned men.  Employment help,
IHlustrated booklet {ree. Allled Serew Ala-
chine Company, 601 Lake Bireet, Chicago,

LEARN Auto mechanies, metal fnlshing,
electrieity, refrigeration, [DMesel. Stevin-
son’s, 2008A Main, Kansas Clity, Ma,

LEARN Bpanish in one day. Everyday
phrases easy wlth pronuneiation English
Apanlsh. Copyrighted authoritative wonder-
book, mall 23 eta. Prlachmann, Box 1762,
El FPaso, Texas.

BE Meat cotter, taught qulekly: actual
practiee; speclal offer: free partiealars. Na-
tional Meat Cutting Sehool, Toledo, Ohio.

WORK For “T'ncle Sam.'*
$175 month, Pleasant work, Men-women,
Try next held examinations. Common edy-
eation vsually sufMcient. Experience unnecea-
aary, FPull particulars, Mst jobs and sample
tests—Tree. Write today sure. Franklin In-
stitute, Dept. G, Rochester, N. ¥,

WOULD You be strong? Try the Jackson
Barbell way. Train for real strength. Low
et international bar bells, Jackson Barbell

Co., Bpringfield, New Jorsey.

WANTED: Men with average intelligencs
to learn selenlifie erime detectlon and secret
service. My fifteen years in Unlted States
secret gervice should be your guarantiee that
I°11 train you successfully. Information free,
Write Joseph Kavanagh, Internatlonal Secret
Rervies Institute, PM-36, Hohoken, N. J,

WORK For "Usele Bam." Start $105-
2100 month., Men-women, age 18-533. Com-
maon education, Are you eliglhle? Get aur
free questlonnaire—find out. No ohligations
whatever. Write, Instruction Bureau, 133,

Start $105 to

Bt. Louls, Mo., quickly,
CORREBPONDENCE Courses. book bar-
gains, formulas. Free llsta, HBemd stamp.

R. E. Kelley, Sturgis, Michigan.

ular Mechaniea Press, Room U5, 200
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BUSINESS SERVICE

LUBRICATION Problems solved. None
too difieull. Nominal fee. Beits, Lubexpert,
150 _Etna Street, Brooklyn, New York,

DELA W'iltl:.- Charters; fees small: free
forims, {ha Guyer, Ine., 201 Market

S, Wilmi _m-n.' Ivel,

COLLECT Accounts  without attorneys.
Complete instruction $35.00. Carl Belun, 208
Perrine Ttldg,, Oklahoma Cliy,

SALES Letters, folders, clreulars, com-
plete mall campalgns planned and written
to produce *‘plus™ profits for you. Write for
descriptive folder today. Haymond W, Wal-
ter, Box 626, Ridgewood., N. 1.

Omtario Bt.. Chicamo. ALL Intcrnatlonal legal matters. Lic.
Victores Prieto, Mexiean Attorney at Law,
CARTOONING—COMMERCIAL ART F. 0. Box 123 M. Juarez, Mexico,
DO You like to draw? Artists—eartoonists RUBBER STAMPS AND OFFICE

—{llustrators earn big Incomes. We teach
you how, Write for free art book., Federal
Behools, Toe., Dept. Pid, Minneapolis, Minn.

WE'LL Help you!l Btudents" drawlngs
earefully, nrufuuiﬂnllil;' eriticized, sorrected!
Practical assignments! SBend work weekly,
enclosing stamp. Membership, Gl¢ monthly,
Orowing Young Artists Assoclatfom, 10505
Dwove Ave., Cleveland, Ohlo.

CARTOONB. Newest methods. 2320 {llus-
trations. £1.00 postpald. New Market Btu-
idio, Knickerbocker Bullding, New York City,

CARTOONING Pays. Learn quickly with
our new complete cartooning eourse, contalns
700 illustrations. Only 5be postpald. Law-
rencé Publications, 178 West 97th 5i., New
York.

CARTOONING Course:—30 lessons, 500 {1-
lustrationa with drawing pens and pencils,
£1.00 ecomplete. Beovell Studios, Box T16-1,
Haollywoed, Calif.

MONEY—Popularity—Through  illustrat-
Ing, 58 lesson, professlonal course—3$1.00,
Graphie Rervles, 417 Bouthway, Dalilmore,
Marvland.

SUPPLIES

NAME, Address, 2 lnpes 25e; 3 llnes

Ade.  Btamn Works. Aahuren. Nebr.

CUSHION Mounted, one—twao lines, 25c.
Three . Stamp Works, B14 Bradley,
Peoria, TIL

TYPEWRITERS, DUPLICATODRS,
OFFICE DEVICES

LOWEST Priced!
Offget, $1. TUser-agents wanted. Alal.marts,
PMA-2, Cincinnati,

NEW Typewriters $5.20 postpald,  Liter-
ature free. Buehlers, Box 37, Plne I=land,
Ainnesota,

HBTENCILS, Any
Ink, $1 pound. Quality!
Linelnnati,

EDIPHONE Equipment Bargain, Com-
plete set for zale. 418, Galnesville, Texns.

NEW 2475 Automatle adding machine.
Fully guaranteed. DRasseil, 14334 Hollywood
Avenue, Chicago.

Brencil duplicator, &5

duplicater, $1.35 doz.
Mallmarts, PAID-2,

CHALK Talk:. Laugh producing program,
$1.00. Catalog free. Balda, The Cartoonist,
Oshkosh, Wis.

CARTOONING, Sketching, ete.—46 les-
song, 600 {llustrations, including practice
gheets, pens, pencils. $1.00 ecomplote. Fraba
Berviee, Cashion, Wisronsin,

PENCILGRAPHING Makes sketching easy
as writing. New, szimplified method. En-
tirely zelf-instructing. Over 100 {llustrations
in Beautiful cloth-bound book show just how
it's done. Start clazses, make your hobby
profitable.  Complete with all working mate-
rinls £3.43 postpald. Pencligraphing, Inc.,
Wenatehee, Wash.

" PRIZES For writers! $135.000 cazh prizes
for amateur writers and authors, Hend je for
literature. 17, 8. School of Writing, Dept.
F, 20 W, &0 8t., New York Clty,

EHORTEST Methods solving arithmetieal
probilems. Frederlck A. Smith, 2410 Smalley
Court, Chlcago.

BECOME A chartered master bookkeeper,
business executive, or accountancy expert, by
examination, eredit evaluatlon, or home
study. Tultion £3.00 monthly, Write Insti-
tute of Husiness Structural Engineers, Box
1055, Sacrpments, . Callf,

PATEXT Examiner, U. 8. patent ul'llra
will accept limited number of n.ppllt‘:utlnnl
for eorrespondence tralning course for inven-
tars, Tnquire Examiner, 909 Emerson 8St.,
Sorthwest, Washington, I:I. .

INVEXNTING Now taught successfully.
Home  study. Write for free booklet.
Trofimov Sehool of Inventive Praciice, 3350
Northampton Rd., Cleveland, Ohla.

STAMMERING, Stutlering  corrected,
Write Lewls Institute, 12052 Woodward, De-
trolt, Michigan,

BIG Bargain catalogue edwrational matter
10e. Hanfling, Y-799 Broadway, New Vork,

BECRET Service. Partleulars free. Write
immniiﬂc]tf George Wagner, M-2640 Droad-

Wiy,

MEN “'untea willing to learn landscape
designing and fill big paying positlons as
landscape architects. Free test of your nat=
ural abifity and chance to win in 2750 con-

teat. Mo experience needed to start. Kam
while you learm. Wrlte today for free test
Llagk, American Landseape Sehool, 400

Plymouth Bldg.. Tes Moines. Towa.

HOME Study eourses leading to degress:
Artz and sciences, philosophy, education, law,
letters, theology, psychology, englnem-lmz.
chemistry, businesa and ecommerce Many
others. AMeKinley- Roosevelt University, Chi-
A g

BURVEYING INSTRUMENTS

GUARANTEED Factory
and levelzs for renmt (with
or sale {cash or terms), Order now before
prices advance. We will repair, trade In,
or buy your old instruments. Ship prepaid
for esllmate and wvaloation. Write for List
M-13 and complete information to Warren-
:I:ﬂirht Co., 136 M. 12th S5t.. Philadelphia,

A,

rebuailt transits
purchase option)

ADVERTISING AGENCIES

ADVERTISE Prafitably: 15 reaches
&, 000, Do ﬂu_nrtl.‘p newspapér readers with 24
word ad. Newspaper, magazine rate-gulde,
free. Chirago Unlon Agency, 20 West Jack-
zon, Chicago.

— LEARN

Advertizsing  qulekly at  home.
Eazy practical plan. No text books. Com-
mon school education sufficlent. Interpsting
booklet and requirements free. Page-Darvis
Bchool of Advertising., 3601 Michigan Ave-
nue, Dept. 3453-B, Chicagn.

INCH Display ml':erlisemmr. 30 maga-
zines, year $24. Wood's Popular Services,
Atlantic Clty, N, J.

FREE—Xew Advertisers Rate CGuide, 44
pages. Includes evervthing. est  rates.
E. H. Brown deertiiln: Agency, 140 8.
Dearborn, Chicago.

ADVERTISING Placed answhere, Help-
ful, free service, Rate gulde hook free,
Baker Advertizing Agency, 180 W. AMadisan,
Chicaga.

FOR ADVERTISERS

2% WORDS, I5 Magazlnes,
£1.50. Einplre, SBhawano, Wis.

ADVERTISE: 24 Wonds in 230 newspapers

£10. Lists free. Advertising Service Bu-
rean, 1650 Drexel, Chileago,

three months

Calif,

TYPEWRITERS, Dwuplicators, multl-
graphs,  Write for free list offiee machine
bhargalns. Have half, Prulit, 513 Pruiii
Bldg.. Chicago.

INCREASE Business. **Excellograph™
robary stencil,, elay and Alm Aduplicators §7.83
to E£37.50. Prints anything. Typewritten,

nned, drawn, traced. Colors. Folder free.

ittsburgh Typewrlter Supply, Hulte 518,
Pittsburzh, Pa.

PRINTING, MULTIGRAPHING, MIMEOD-
GRAPHING, GUMMED LABELS

%0 EACH, Letterheads, envelopes, busi-
ness cards; printed; $3.50—postpald. Main
Printing, 511-A West Maln, Oklahoma Clty.

1000 LETTERHEADE $2.00, 1000 Enve-
Iopes §1.50, 2000 cards $1.50. Savar, 429
Murket, Philadelphia, Pa.

2,000 BURINESE Card:s £1.75 prepaid
Salley Press, Dox 144, Montelair, N, 1,

1,000 BUSINES2 Cards :H 00 postpalid.
T. R, Dvickey. Wawthorne, Callif

H00 BOND Standard slze Ier.t:rhﬂmrl._ -
velopes,  ete. £1.75. Bradshaw, 3214-P
Huron, Chicago.

HAMMERMILL Tond letterheads—200,
£1.00; 500, $2.00; 1004, £3.00, Same prices
for envelopes, statements, blotters and ship-
ning tags. Extraordinary valus! Wusiness
cards, parcel post labels—500, $1.00: 1500,
#2.00.  Dwollar Printers, Ottawa, [1lnods,

31,00 PRINTING—Letterheads, cireulars,
cards, ete.  United Printing. Pottstown, Pa.

2,00 CLASSY Business ecards, leather
billfold, %2.00. Youngprint, French Camp,

100 EXVELOPES, 100 Letterheads—81,00
postpald.  Wiersma Printers, 921 Humbolt,
Grand Ranids, Michizan,

100 MIMEDGRAPHED Letters, $2.85.
Deeliver postpald, Bonomo, Box 73, Sta, A,
Brooklyn, N, ¥,

EMRBOSSED Stationery—FEeonomic, satis-
factlon, prestige, Dwan, 747 Kingsley, Po-
mana, Calif.

Sy  BTATEMEXTS, Billheads, envelopes,
Each $2.00 pastpaid. V. V. Calander, North-
fleld, Minnesnta,

ATTRACTIVE Imitation typewritten form
letters, circulars, ete. Low prices, Samples
free. Willlams Company, Bt, Charles, 111

DO Your own printing. Save money, Write

for free detalls., Kelsey Co., G-24, Meriden,
Conn.

EMBOSSED-—230 Letterheads 230 enves
lopes $:5.49 postpaid. Sollidays, Knox, Ind.
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Lot BUSINESE Cards £1.50. Brown,
344 st Nicholas, New York.

MIMEOGHAPHING. Lowest prices. Ar-
tistie work. Illustrations free, Letlers—
cireulars—booklets. ACA SBervice, 7731 Pat-
terson_Ave., Chicago.

AGENT2 Wanted —$2.25

Illne of letter-

heads—envelopes. 4719 Wisconsin, Milwau-
kee,
1000 BUSINESS Cards printed, $1,00,

Tostpald zame day. Muncle Card Bhop, Box
781, Muncle, Indiana.
GUMMED Labels:
30 words or leas, GHile,

P3. Holvoke. Mass.
1000 6% ENVELOPEE DNeatly printed

£1.90; 2000, $1.50, delivered. Good printing,

prieed remsonable. Lonelm Printers, Pauld-

ing, Ohia.
5000 EMVELOPE=, Letterheads, posi-

eards, Gx0 clrealapa—38.99. 1000 envelopa
slips, $1.75, 5000, Lﬂii—qmtmid. Bamples,
Goodprint, Harrlsonbure, Va.

10 EMVELOI'ES Or letterheads $2.00;
i;iul:ll] emt!nneu $7.50. Lawndalepress. Frank-
n

J XTI EA.{‘E Letterheads, envelopes !.i Ih,.
S0 each $£1.00. Kodee Printers, Box 2
t"liﬂa. N. Y.

100 63 ENTVELOPES $1.95; 500, $1.25
e brings 125, Bowevapress, Wood, Virginia.
PRINT Your own. Bargain presses. List
dr.  Exchange D-14, 22 Orlent, Meriden,
Conn,
150 LETTERHEADS And 150 envelopes
£1.00. Circulars, npluggers. tlckets, eards,
F000—E5.00. Quallty guaranteed. Terminal
Printers, 2303 Lawronee, Chicago.

2000 BLSINERS Cards §L00.  Cardease.
Andrugzi, 566 Seybert, Hagleton, Penna,
BETTER Grade printing. reasonable priced.
Free samples, Feonomle Press, Leonla,

1000 BUSI C
Miller, Printer, Ambler. Pa.

PRINTING OUTFITS AND SUPPLIES .
‘Whirlers,

1,000 printed, 1x1%,
JES Company, Dox

OFFBET - Printers.

printlpe - frames and Eumm. Repalr parts

duplichted. . .Waterworth Eng. & Mfg. Co.,

PATENTS—Before too heaiy an outlay of
time or money is made on an invention, a
search of the Patent OMce records should be
made to determine as nearly as  possible
whether or not the same jdea has been pat-
ented before. The cost of this search i3
small, while the value of the facts It uneov-
erz s often considerable. We offer Inventors
and manufacturers 4 thorough prompt, econ-
fidential search service—plus  experienced
counsel and assistance In every pliase of
Patent and Trade-Mark practice. Write for
our new free boolk containing valuable infor-
mation relating to patent procedure. Clar-
ence A, 0°'Brien and Hyman Berman, Heg-
latered Patent Attorneys, 58-B Adams Bulld-
ing, Washington, Id. C.
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UNPATENTED Ideas can be sold. We
tell you how and help you make the sale,
Particulars, with Hst of manufacturers and
wanted laventlons sent free on  Tequest.
Write W. T. Greene, 044 Barrister Dulld-
ing, Washington, D, C,

HAVE You a sound, practical inventlon
for sale, patented or unpatented¥ If so,
write Chartered Institute of American In-
ventars, Dept. 44, Wazhington, D, G,

BELL Your patent’ through a samall eclassi-
fied ad in Popular Mechanies. Many Inventors
have found buyvers In this way. Ask me l'|:|r
prosf—I1°1l gladly send it to you. F,
Johnson,  Manager, Clazsifled .ﬂ.d‘.mislnz.
200 K. Omtario St.. Chicago.

CIKVENTOR'E Guide'™ containing 100
mechanical movements amd advice about pat-
enting, 3.9I11|1;|,; Inventlons, also *"Record of
Inventlon' form, free. Frank Ledermann,
Patent  Aftorngy-Enginecr, Hulte 2024, 134
MNassan Bireet, New York.

PATENTS. Protect your idea by securing
free “Proof of Inventlon' folder. Exeep-
tlonal personal serviee, Estabilshed 1006,
E. E. Vrooman, 371 Woodward DBuilding,
Washington, - 13, - .

PRACTICAL Inventions now saleable be-
fore patenting. ‘What have you? ‘Write
Chartered Institute of American Inventors,

INVENTORS: “"Making Inventions Pay.'
our 32-page fllustrated book., mailed upon
recelpt of J¢ postage. Crescent Tool Com-
pany, Dept. & Cincinnati, Ohio

PATENTS. Low cost. ook and informa-
tion free. L. Randolph, S02-C Vietor
Building, Washington, D). €.

INVENTOR'S Universal Educator: con-
tafns D00 mechanical movemenis: 50 per-
petual motions; instroction on procuring and
selling patepts and selecting an atlorney,
ete. Buggests new ldeas. Price §1L00 post-
paid in U.B.A., Address Albert E. Dietrich,
511-B Colorado Midg., Washington, Id, C.

Dept. 41, Washington, Id. C I SELL Patents. '_Esr.uhlhheﬂ in 1908,
PATENTS. Booklet free. Highest refer. | Gharles A, Scott, TiGPM  Garson  Ave,
ences.  Hest  resultz,  Prompiness  assored. uﬂene‘r.. L
Watson E. Coleman, Patent Lawyer, 724 PATENTS, Low rates. Samuel Goldsteln,
Ninth 8t., Washington, I). C, 275 E. Gunhill Rd., New York City.
L. F. RANDOLTH, 502-B Vietor Bulld- SAVE Hundreds dollars.  Protect ldeas
ing, Washingtom, I». €. Low cost, Book | economieally.  Particulars  free, : Inventor,

and Information free.

H, card case, Il.l]lﬂ, :

PATENTS. In:structions “'‘How to Estab-
lsh Your Rights'™ and form. “'Evidence of
Conceptlon''—zent free! Lancaster. Allwine
& lt%nmigl. 411 Bowen Building, Washing-
tomn, . s

vacunm |

INVENTORS—S8end for free booklet "Iat-

ent-Senge,” - Information based on 64 yeara
experignce.’” Lacey & Tacey, Dept. 5A, 633
F s, Washington, D C,

FOR INVENTORS

Printers Englneers, Bidney. Ohilo.
PRINT Your own cards, statlonery, elr- |  pyTENTS—Before loo heavy an outla
: I ' il 1 ¥ of
rulars, ‘advertising, etr, Save money. K83y | yymp or money Is made on an invention, a
rules furnished. Print for others: blg prof~ | ool of the Patent OMee records should be
it;!i J“ﬂl'?‘,'wﬂll‘?*"rr #5890 ; I!,I.ﬂh DI??“' $11, made to determine as nearly as possible
w11 u‘i.l.'erjde;,wl‘."n:; dedalls. elsey  Co., whether of not the same jdea has been pat-

HAND -Press, type aﬁa complate prinuﬂ’
supplies, .. Advise equipment . you need and
wa quote prices; or sénd -stamp for catalog.
1“;. }’elﬂer. B67-A ;7 6 Columbia Bt., Newark,

B.‘.H{].tI\H--P:nses type, supplies,
stamp. 158 Harvard, .lmhrirtj.:e Mass,

EXVELOPES, Cards, Dblotters. Bond,
gummed, ruled papers.  Lowest wholesgle
prices, ""r'un]h:lm Paperstocks, Ottawa, TIL

ENGHAVINGSH, Cuts, self-made cheaply.

Send

Instructlons, only ‘%1, Bupplies. Fowler,
($00h, 1457 Broadway, New York.
BARGAINS, Presses, type. List Ze. Ex-

thange D-15, 22 Orient, Merlden., Conn.

FPRINT Your own circulars, envelopes,
with home made press costing less than $1,00,
Ilustrated  instructions 10e. Carl Edaulst,
Odegza, - Minn.

PRINTING Outfits—Presses, type supplies,
t¥pe  noveltles. Hend stamp for catalog.
Model Press, York, Penna.

PATENT ATTORMNEYS

INVENTORE: Bend Immediately for your
copiea of our new free books, “‘Patent Pro-
tection™ and “'SBuggestions on Selling an In-
vention.”” Sixty-eight pages of interesting
facts. They tell how patent laws protect you:
keind of zketeh or model needed: simple steps
to take without cost: how nuwesahﬂ inventors
have secured ﬂi‘l.l’.ll:j!] azsslatance: show inter-
eating inventions; illustrate important me-
chanical movements. With books we also
send free Evidence of Invention form fo help

establish date of disclosure. Prompt service,
re:gmuhtn fees, special deferred payment
plan. ° Btrictest secrecy. ‘Thirty-six years'
experlence. Highest references. Write us
teday, The facts In our books are waorth
money Lo the man with a good Invention.
Address: Victor J. Evans & Co., Reglatered
Tratent Attarneys, 800-C Vietor Duilding,
Washington, T0. T

P"-'I'F'\Tﬁ—'l‘rﬂl'lc marks—Personal  serve
fre, reasonable charges, Preliminary advice,
book and disclosure form free. lIeving L.
MeCathran, T00B International Bldg., Wash-
ington, D. €. Reglstered Patent Attorney.

onted Dbefore. The cost of this search is
small, while the value of the facts it uncov-
ers is often considerable. We offer inventors
and manufacturers a thorough prompt, con-
fidentlal search service—plus  experienced
rounsel and assistance In  every phase of
Patent and Trade-Mark practice. Write for
our new free book contalning valuable in-
formation relating to patent procedurs. Clar-
ence A. ("Brien and Hyman Berman, Regis-
tered Matent Attormeys, 53-B Adams Build-
Ilng, Washington, Id. C

INVENTORS: Send immediately for your
coples of our new free books, *‘Patent Pro-
tection' and "‘Bugpesilons on Belling an In-
ventlon.” Bixty-eight pages of Interesting
facts. They tell how patent laws protect you;
kind of sketch or model needed; slmple steps
to take without cost; how suecessful lnventors
have secured financial assistance; show Inter-
esting Inventions; ilustrate important me-
chanical movements. With books we also
send free Evidence of Invention form to help
establish date of disclozure. Prompt service,
reasanable fees, special deferred pavment
Btrietest

Pl BECTECY, Thirty-slx years'
experience. Hilghest references. Wrlte wus
today. The facts In our hook:s are warth

maeney to the man with a good Invention.
Address: Vietor J. Evans & Co., Reglstered
Patent  Attorneys, 801-C Vietor HBullding,
Washington, I, C.

SEARCHES 83.00,

Bend sketch, deserip-
guncta 5. L. Curtis, Box

4300, Takoma ark,

"BELLING Tnpatented inventions.”™ 25e,
Edward Yanchus. Box 68, Masonlown, Pa.

PROTECTION Without patents. $1.00,
Gordornr, Trust Bullding, New Haven, Conrm.

"NEW  Positive m'!l.uril{ protection, "
Three 23c. Diobner, 2834-B XNorth 54, Mil=
wiaukesa.

PATENT Drawings $5.00. Specifications

written. Ormond Munger, Wazhington, D, C.
Rethesida Rranch.

TO Inventors: We are in the merket to
purchaze a rood patent, preferably in the
automoblle geeessory  llne. Wil purchase
outrlght or on rovalty hasis. Purchazing
Agent, 241 Front 5t., New York, N, Y.

110 - 11 Hireet, Altoona, Penna.

MODEL Of modern passenger “locomot ive—
alza, unfolded 10x46 in.  Here, accurately
ghown in colors, are all the Intricate paris of
a modern glant of the rails, complete with
tender. Invaluable for study., OFf “great in-
terest amd fascinafion to boys and others in-
terested in rallroads. $1.00 postpaid. Pop-
ular Mechanics Press, Room C35, 200 E. On-
tarie Bt., Chicago.

INVENTIONS WANTED

LARGE Nuotionally known manufacturer
will buy outright, or on rovalty, inventioms,
fdeaz, patents, Write today! Tho not send
madels.  Vacumatie, -Bll W. SBlate 8t., Mil-
winlkes, Wis.

WE Bueeessfully ul] inventions, patented
and unpatented. Wrilte for proof, and tell us
what you have for aale. Chartered Inztitute
fi' M};trllg'm Inventors, Dept. 4-C, Washing-

BMALL Inventions wanted hy manufactur-

ors. I'll help you sell your inventlon. Stan-
Hf:i Hull, 7820 Euclld Avenue, Cleveland,
n.

INVENTIONS Wanted—Patented, unpat-
onted. If you have an idea for sale, write
Hartley"s, Ine., Box $28-E, Bangor, Maine.

FATENTS FOR SALE

NEW Inventlon—Grinders of merit for all
trade. Flexible cluteh hand grinder with
start and stop. Spindle hand grinder. Uni-
versal hand grinder. Outright sale or finan-
cler Tor national distribution. Osear W. Nel-
som. 1816 N.W, 23 Ave.. Portland, Ore,

BALE Or rovalty: Electrical device,
able In every family. Profita 10005,
07, Kerrville, Texas.

sale-

Box

GLARE RBtop. No blind spol. Materind
G eenls. Proven seller. Royalty. M. Koeh-
ler, B35 Bhepherd N.W., Washington, 1. ("

PATENTED—Alr cooled amd puneture

roof auto-tlre. Eeonomleal and practieal.

Vi, Prince, 22 H 15th 8t., Belleville, 111,

JUST Patented. Tube wrench. Royalty ar
?éltrhﬂ!l, MeMackin, Box 128, Herlngton,
ANsng.

PRACTICAL Inexpensive malded rubher
tamp., Packs all canning materials. pro-
duces attractive full pack. TIPatent pending.
{:t}i]ie Mueller, 702 Prozpect Ave,, Wausau,

B,

ELECTRIC Appliance. Baresch,
131 St., College Point, New York.

SOLICITING Propositiona,
New type spark plug. Sparks double,
tleal. I"roven. Cheap to manufacture,
Bpurway, 112 West §0th 8t., New York

MANUFACTURERS Looking for new in-
ventions should wrelte W. T. Greene, 910
Barrlster Bldg.. Washington, D, C.

BOOKE Covering hundreds of subjects.
Rig catalog. for Je¢ postage. Popular Me-
chanfes Press, 200 E. Ontarie 5t., Chicago.

1103

o.026,143,
Pric-
FL |




a0A
MANUFACTURING
MANUFACTURING, Models, dies, stamp-
Ings., brazswork? Casting moulds, BSBtamp

for tntu:lmz.. Baoms Metal Specialties, Kan-
gag ey, Mo

IXNVENTIONS Manufactured in any quan-
tity at low cost. Stampings, dies, modaels,
ete. Estimatez and free cutalog. Crescent
Tool Co,, Dept. X. Cincinnatl, Ohio.

MAKE It Yoursell, Hundreds of practical
and useful devices described in our big book.
Plain instructlons and illustrations show ¥ou
hew to make them. Save money on things
for yoursell or make profit zelling to others.
900 articles of great varfety, 480 pages. 913
illustrationz. %3 postpald. Popular Mechan-
fes PPress, Room OC35, 200 E. Ontarle St.,
Chicago.

§3.48 delivered.

ARCMATIC Ceder for forty inch chest
Sporlswodd. Ironton, Mo,
THOPICAL Wouds of Cuba. The most
beautiful woods. Hend 10 cents (eain) for
:'ieu:rl:-lire lterature and prices. Dr. Wm.
& hﬁnleir Ave. Inﬂmenﬂxncli T3, Habana,
LLTY

LEAT UHA rite for fres
Instructions and priee llst' of leather, tools
and beginners’ kits. Send 5S¢ for sample
cards.  Address Wilder & Company, Dept.
F, 10538 Crosby St., Chleago, Il

WATCHES, JEWELRY, PRECIOUS
STONES

COLAORFUL Callfornla minerals. Ten at-
iractive :m:lmanl £1.00. Franklin Mclntosh,
Reverly Hills, California,

MODELS AND MODEL SUPPLIES

D!WDS.‘LLR Gizzard stones, 25¢  each,

W. . Minor, Frulita, Colorado,

EVRAY'S Catalog No. I6—Engines, mod-
ols, castings, wood and metal working ma-
chinery. Catalog No. 37 modelmakers and
experimenters materials and supplies. Elther
postpaid 200 or both 40e. Canada 30e each,
Coin of stamps., Advasee bulletin for stamp.
}I;ru Mechanfes Supply Co., PM-28 N,
Llinton, Chicago.

JOIN Amateur Watchmaker's Club, £43
Fullerton, Chicago, I1l. Particulars 5Se.

LEARN Watchmaking froe. Experimental
movement S0e, Catalog e, Stewart’s, Sixth-
Olive, St. Loufs, Mo.

OLD GOLD WANTED
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TATTOOING

INEXPENEIVE Electrle taltooing outflts,
free folder explains., C-T-8-H, 63la South

Btate, Chicago,
TATTOOING Outfits, supplies., Ilustrats
ed list. “‘Waters,” 965 Put-tnam, Detroit.

PERSONAL

YOUR Portrait painted in pastel eolors $1.
Send photo. Photo returmed. Matt, 239 8,
Puriridgs, Lebanon, Pa

GETTING Bald? Scalp allln:f Write
Art's, North Main, Phillipsburg, New Jersey,

FRBEE, Important literature on the aitain-
ing and maintaining of natural health, Dr.
ﬁ; IE Haynes, 303 DBigelow Bldg., Seaitle,

B

MISCELLANEOUS

BRONEZE Tablets, desk plates, wall plates,
memarisls, grave markers. Bronge, hrass
and aluminum casting. Wandkey Pattern &
Foundry Co., Anderzon, Ind.

MOMNUMENTS $8 Up dellvered, erected,
guarankteed Thousands sold.  Catalog froe.
Marhle Granfite Factory, A-17, Omieco, Fla.

TTMODEL Marine type steam engines, Ex-
cellent for ship models. Illustrated circulsr
for stamp, Deteolt Model Englnes, Apl. 6
4408 Trumbull, Detrait, Mich,

MODEL Steam engines, boilers, gasoline
motorz, catalog 15c. Anton Bohaboy, Rah-
way, New Jersey,

RAILWAY Model supplies—Track, zlg-
nals, locomotlves, ete, List 10e. Crovan
Rallway Models, Btamford., Conn

MODEL Makers—Iirass, copper, fibre, steel
and aluminum in all zhapea. Also castings,
gears, seraws, fAttings. Catalog 10e, Experi-
menters Supply Hoose, Dapt. P, Box 10,
SBiatlon Y, New York.

YACHT Model fittings, for Zip, Vanja and

others. Bend Ffor illustrated Iist. A, T
Flsher, 1002-1 Etowah Ave., Royal Oak,
Mieh,

FOR Pagtime make engines. Tllustrated
catalog 2%, Howardeo, 2417 N. Ashland
Ave., Chicagn, Il

AP Maodels—THuild 18 Flying (loud,

Constitotion or Galleon. All materials in-

eluding full-gized plans only S1.50 from
Hancoek, 323 Douglas Ave., Portsmouth,
Virginia.

MODELS—Your fdeass developed into prac-
tiral working models, 30 years® successful
experience : thousands of satisfied customers,
Confidentiz]l service guaranteed. Bank refer-
ences., Eend Se postage for J2-page book—
“"Making Inventlonz Pay.'"" Crescent Tool
Company. Dept. ¥. Cincinnati, Ohlo.

BRASS Gears and model suppliez. Send
for cataleg. The Plerce Model Works, Tin-
ley Park. 11N

MODEL Bteam locomotive 3" scale. Eas-
{ly made. Particulars, casting lst, photo,
2ie, Little Engines, Box 15 Wilmington,
California,

MODEL Of
radial engine.

Wright “"Whirlwind'™ 300
Blze 13x22 inches, litho-
graphed In colors. By means: of an ingenious
arrangement of flaps, this model can be
practleally  disassembled and put together
again. Shows and names every part. OfF
great value bo aviatlon students, mechanics
and afr-minded men and boys. $£1.00 post-
paid. FPopular Mechanics FPress, Room C35,
200 E. Ontario Bt., Chicago.

BLUEPRINTS, INSTRUCTIONS

PLANS,

CABH For old gold teeth, crowns, bridge-
work, fjewelry, watches. We are smelters and
refiners and pay you high prices, because we
refine inte dental gold. Batisfaction guaran-
teed or ghipment returned. Free Information
=—Iir. Weisberg's Gold Refining Company,
1583 Hennepin, Minneapolia, Minn.

CABH For gold, teeth, jewelry, watches.
High prices paid day shipment recelved.
Batisfartion absaolutely guaranieed or artl-
cles ehearfully returned. Chicagn Bankers or
Chicago Association of Commerce are your
references for honest dealings. Information
free. Chicago Gold Bmelting & Refining
Co., 300-F Champlain Bldg., Chicago.

FOR THE HOME

BUILD A summer coitage. Ideal for
mountaing, seashore, Comfortable, Inexpen-
#lve. Can be used all year. Choles of 6
designs. Bketches free.  Masonite, 111 W,
Washington, Chicago.

CLOCKS: DBulld your own grandfather's,
banjo, shelf. Thousands built successfully,
Bome with beautiful chimes. Directions 1de.
Particulars free. Clock Company, 1672 Ruff-
ner, Philadelphia.

TOBACCO

MILD) Bmoking or chewing tobasco—5
pounds The, 10, $1.25. Plenty flavoring for
same free with directlons for using, Farm-
ers_Union, Mayfield. Ky,

POSTPAID, £ Years old, high grade Red-
leaf chewing, 10 pounds $£2.00. Bmoking
£1.50. Guaranteed. Curtis Ragers, Dresden,
Tenn.

CHOICE Red chewing, B pounds: fancy
brown ltallan, 7; smoking, 12. Elther £1.00,
Flavoring. Bert Choate, Hickman, Heulunk_'.:_.

NORTHERN Leaf tobacco. 3 pound trial
package contalning 5 marked kinds, £1.00
prepald.  Prices on request. Farmers Ex-
change, Edgerton, Wisconain,

FREE Cigars, pipe and cigareite roller
with Goldleaf guaranieed chewing, smoking
or cigarette tobacco, 5 Ibs. $1.00, ten $1.75.
Co-Operative Dealers, Bedalls, Ky.

RAZOR BLADES—SHARPENING

PRACTICAL—Frofitable  books,
Cde postage.  Popular Mechanies
200 E. Ontario 8t., Chicago.

HOME CRAFTSMEN

NEW, Sclentific, practical, soper-wonder
gelf-starting synchronous motor. First time
offered to lavman, 46 parts precision ma-
chined. Easily assembled without tools. Bulld
your own elock, gwitches, ete. Malled pre-
paid in United States 21,75, 10c brings full
detalls and photos. Quality Merchandize Co,,
2E0F-T'M _ Lineolnwood Drive. Evanstan, TIL

" BUILD Purple Martin houses. Large sue=
cegelul imstruction book—S1.00, Albert Pub-
lishing Company, Barrington, Tllinols

MAKE Mmr{ on your eraftwork, models,
novelties, ete. We make blue printz of your

Catalog
Magazine,

articles. Btutz, 13115 Conant, Detrolt, Mich.
GOLD, Bilver and nlckel plating without
hattery. Bend $1.00 bill for complete in-

structions. Elrow, 1422FPBE Quebec, Denver,
Colo.

SEHARPEN Razor
Wrlte for Information gquickly.
Products, P. 0, Hox 24, Fremont,

25 DOUBLE Edge blades—25¢,
paid.) Bovd Bervice, Lima, Ohio

YOUR Razor blades sharpened like new,
le each, Petter Wettermulst, Rockford, IIL

blades the new way,
Nu-Bharp
Ofuln,

(Post-

WANTED—MISCELLANEDOUS

CASH For uzed mieroscopes, binoculars,
slide rules, drawing setz, surveying, seien-
tific instruments, marine equipiment; eom-
plete lbrarles and standard zets. 2Bend de-
tailed l1Est. Highest F!‘h‘m: pald day szhip-

ment  rveceived.  Batisfactlon guaranteed or
shipment cheerfully returned. Elman's 2302
VanHuren, Chicago,

LEARN Alr conditioning—America’s next
Mg industry. Thousands of opportunities for
far soeing men. Get your start with complete
new book by E. W. Riesheck. $3.50 post-
paid. Popular Mochanies Press, Room C3I5,
200 E. Ontario St., Chicago.

POCKET Mucilage pencli—Tastens any-
thing. Stops runs in hosiery, Just molsten.
No spllling, no waste. Sanitary contalner.

10, 3 for E.H:. Glidden, 78-F Elder,
Schenectady, ¥.
O L ]-'urt.raii photograph,  §3.

Katarskl, 234 Nnhie l‘h!mg

GET In big money earning class; operale
radiator repalr shop, eazy work., Complels
directions $3. Penny Laboratories, Eliza-
heth City. N, €

CIGNAPHINT! Prints names, advertise-
ments on clgarettes, cards, anyvibhing! Sam-
ple. dime. Mailmarts, PMG-2, Cinelnnati.

THE Magie Indicator locates buried money
and mineral deposits. Guaranteed. Price
£15.00, €. W. Horton, Helle Rive, 111,

CARTOONIETE—Sell wour sketches. Di-
rectory and selling detalls, 25, Graphie
Hervice, 417 Routhway, Baltlmore, Marvland

BURIED Treasure and ore lecators, radlo

type, Neal Brown, Richland Bprings, Texas.
CUTA Anvbody ean. make. Zine etching

process. Bpecimens, partieolars, testimonials
for_stamp.  J. C. Day, Windfall, Ind.
LUCATE Bwappers, Bend 10c. Dept. 236,
Trading Post, Lincoln, Nelrasks.
CUTH—Make them yourself. Simple, iIn-
expensive etching process, Information free.
E]urhua Products, T3 Mliaml, Terrace Park,
iin,
METALLABCOPE Absolutely guaranteed,
find buried gold, sllver. ete. Tsers all over
world report finding buried treasure and val-
uahle ore, New de luxXe model five times as
gensitlve as any previous Instrument. Oper-
ate it ﬂﬂeﬁ[t' after few minutes practice,
Write for nteresting information. Metal-
lascope SBales Co,, 1031 Souith Broadway,
Loz _Angeles, Calif,
CABH Paid for butterflies, insects. Bee
Binelalr THaplay .’I-:]'-t'rlirrlncnl on page 164,
TTBRONEE Grave morkers, Doautiful, last-
ing memorials. $6.50 up. Discoonts to

ugents. Inland Monument Co., 247 W, Chest-
nut 5t., Walla Walla, Wazh.

SLIDFE Tule with instructions, $L.00,
Batisfaction guaranteed. Schooley Engineer-
ing Company, Terril, lTowa,

TUAL Price card holder Mtz all size tln
cans. Partlculars E‘rna Hample dozen
iﬁm Mfg. Co., P. 0. Box 1131, I'memx,

CASH Income daily eilvering mlirrors ab
home. Plating autoparts, tableware, ote
Combination outfit. Write Bprinkle, Plater,
288, Marion, Indiana.

.n'hﬂ'l'lh']-i“"-—x!mw money making stunts
ife. Straley, 1518 Main, Springfield, Ohio.

AMATEUHR Cartoonksts ean earn -$35.00
weekly, spare time, duplicating earsoon sd-
vertizements. 3-M Bvndieate. Argyle, Wis.

WHOLESALE Supply sources, half mil-
Yon ftems, 10e. International Agency, Cin-
cinnati.

TREABURE Beekers—Make your own gold
gﬁdcrq I‘l.'-:.'u. 104% Frances, BSt. Joseph,

seourl

TEWAPPER'S Friend, KA, Ballne, Mich-
tzan. Imterests swappers, collectors, sports-
men, O year, sample 10e.
BUILT-IN Furnlture adds convenlence,
comfort’ and beauty to your home at very
cost. Any handy man can bulld a great va-
riety of this space-saving furniture from the
easily-followed Instroctions in our remark-
ahle book, the only ene on this subject. £2.50
postpaid. Popular Mechanics Press,
C35, 200 E. Ontario 8t., Chicago.
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LOOK AHEAD 5 YEARS!

LY WHAT

L J/-"‘"_FH__-_:___'_______ ——

| WILL YOU

(=

"M DOING 2485

WILL YOU BE UNEMPLOYED OR
WORKING AT THE SAME OLD \, H,.H

HEMPHILL
DIESEL
SCHOOLS

f“ ' ::

MHew York S_r.hnnll
31-26 Queens Blvd.
Lo sland City,

nlflcw York

4t 4

Chicago Schools
2014 Larrabee Street

Los Angeles Schoels
2120 San Fernando Rd.

= Sﬂmlinoll
501 Westlake North

Detroit Schools

2341 W, Lafaverte Blvd.

DIESEL

SUCCESSFUL
WILL YOU ""

DIESEL

{ DIESEL

JOB = OR HAVE A r— '-3-""
GOOD-PAYING @LJ
POSITION in AMER-

ICA’S FASTEST GROWING INDUSTRY?

MAKE YOUR FUTURE SECURE by starting now to learn DIESELS.
The DIESEL industry offers unlimited opportunities for those who can
qualify. More and more trained men needed in this fast-growing field.

The automobile industry grew from a small be-
ginning to proportions which have amazed the
world, creating more jobs and more wealth than
any single industry in the history of civilization.

NOW COMES DIESEL —destined to supply
the world with economical power —advancing
rapidly in every nation on the globe, in the air,
on land and on the seas. America will lead the
world in the DIESEL industry.

What of YOUR Future?

WILL YOU BE A PART OF THIS GREAT
DIESEL PROGRAM? Or will you sit back and let the
opfp-urtumtlu go by? HEMPHILL DIESEL SCHOOLS
are the world"s finest. HEMPHILL Graduates occupy
many outstanding positions in the Diesel Industry. Lo-
cated at strategic points in the U.S. and Canada for your A
convenience, t esc great DIESEL SCHOOLS ulﬁ:r}Bn

and Night Residential Courses and a most successiul Cum- HEMPHILL "DIESEL NEWS" —First
bination Home-Study Course with later Shop Training. in DIESEL Information—Always Interest-

MAIL COUPON TODAY OR VISIT OUR DT Cnuihmsi:tlatfuulndmdurealbuut

SCHOOLS. It may mean a turning point in your career] Htssh]fl}.gchﬁ::lll ;;:_ E:":‘!_FF“R EﬂrI: :z:;i“?

=

. DIESEL

e

Cﬁ“TEﬂLﬂ’e ﬂtehs-:hu-ul;
only at t sses shown here an
I:;Elrl no wn}f runuﬂ:ud with any lu! COUPON TODHY
other school
Hemphill Diesel Schools, Dept. P M (nearest address shown):
I would like to have, without obligation, full details about your
Also Diesel training courses and a Free copy of " Diesel News™.
Schn-nli at
| Grunullls Neme__ =
v“;r:tt..r Siveet Address
Hnu his Schools
421w D-M“nm Ave. City R State -

WORLD’S MOST THOROUGH DIESEL TRAINING

When writing to advertiscrs please mention Popular Mechanics
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BE A TRAINED

AUTO-DIESEL

THasal f'ﬂlqr:ﬁlrh—l l||l|| trasknma,
Tarm perwer nnid ligh 1l peEns rick
i fasdda of appo LI.J :Ly:-\.l: Lmn:J Erain |n]
men.

o Folben, mt good pay’, hmrr1|| an whio
e I:._l NIYW Giumet bn op the 1 Mipr

il this Tust-growing |.r||1\I-' ¥ 1 with

combdnnd Awto-Timel * Job-War' Trido- GOOD JIOBS—

Bniar, Biroicieht o if heima by Lho plonesr

imnlomnlrpd Aome-atpdy sefonl ¥o I| EiE GOOD PAY
trmbn (i succees (6 s pew |||d writ ik

bl your presenl poesiliut whilelmrning.

“Jab-Way" Training is Prac-
tical, Complete, Modern

O mern, revised T u.l LIFLE &4V i m 6 VTR
¥ ot npmralion spd re-
| it mal [Hesa

iutormolriled, trocks, Ir11r ete. Aoy

YOU LEARN
AT HOME
Lha Bsane pradticel, oday-to-lesfi mellod
L has mlaried thonsands of oor

g'mdulmur-ud , will qoalify in
ew short months for & better job, ﬂlmﬂuh!-zm:ln:rwm-.

EARN AS

m Auto-Diesel Course Included at No Extra Cost
gmuu enrolling

now for lar Autormdlve course gt
eyt ag B o T S
Earn as You Learn—Two Motor Tuhn Free
Just now, we are -l-u including ‘.L:iln
Ll'll'n: equfpmml. m m::l lrlin.'lnl %3] :I'ﬂll-
AHTG-DIESEL BOOK FREE

Men without previous muto sxperietics or special sducation
guickl i'l'll.ll'.l:lt‘w ‘dob-War'" Traink mod become ekilled ex-

A T 3 e g g

Employmani obtigation |
MOTOR IHSTITIITE oF AHIHI:A
2140 Lawrence Ave., Dept. €D -11, Chicago

MAIL

COUFON
FOR

FREE

GOVERNMENT
START
$1260 to $2100 YEAR

;

MEN —WOMEN

Franklin Institute

File Clerks Dept. G1T4
Postoffice Clerks-Carriers / ROCHESTER, N. Y-
Customs Inspectors 7
Stenographers-Clerks 7 Gentlemen: Rush to me,
GET READY / ('lcli.ll'rﬁtlldrul:‘n.llmﬁxlh ]m:. . II::H;
IMMEDIATELY ; Send FREE 3: Tvpgrutophrmk ai-
Cammon Education m'rli:ur.uﬁ snlaries, vacations, hours,
Usually Suificient *‘ work. Tell me what to do'to get
Mail C-IH.IPUI'I é@ one of these joba,
TODAY— &
SURE /
¥4
/ Name......... T A B A R
/
4
!
/

ADVERTISING SECTION

f&CCOUNTII\T G

the profession that pays

Aceountants eommand big ineoma,
Thousanda needed. About 12,000
Certiflied Public Accountants in
IL 8. Many earn $3,000 to $20,000.
We train you thoro at home
Bm}rnur spare time for C. P. A. ex-
ations or executive n.umunnng
Elmjl,mns. Previous bookkeoping
wledge unnecessary — we pre-
are you from ground up. Our
ining is supervised by Wm. B.
Castenholz, A. M., C. P. A., assisted
by staff of C. P. A's. Low cost—
easy terms. Write now for valuable
Bd-page book, "ﬁcmuntnnt:.r, the
Profession that Paye.'" free.

LISM.LE EXTENSION IIIIII"EIISIT\"
school that has trai

i ned over 80C.P.A."g
| R b-pt.a.u-ﬂ Chicago, 111

AMATEUR CARTOONISTS

Wanted — Amateurs with humorous idess. No drawing
ability necessary. The amateurs of today are the pro-
fesaional cartoonists of tomorrow. Ideas judged and prises
awarded by Applause-O-Meter test before movie audi-
ences, Everyone has an equal chanes. 26 cash prizes in
all. Hush name on post enrd for * Valuable Tips on How
to Make Money With Bimple Cartoons and Humorous
Ideas." Cash Prize Entry Blank and Ruless—Send no money.

CARTOONISTS' EXCHANGE, Dept. C-93, Pleasant Hill, Ohio

Be one of the far seel

men to get in early
mrtu:n ties. Thousands of

Lenrn Alr Condltioning.
nnd take advan of the many new o
Installations have madde and are made, Alr Conditionlng
means not only comiortable living, but, in industry, the perfecting
of Iteal conditions for the manufacture of many products. The

ereation and eontrol of Indoor weather is

AMERICA’'S NEXT BIG INDUSTRY

Giet your start with the new boolk by E. W. Riesbeck, International
nuthority. It I8 complete, non-technleal; tells wimt A, C, 18:
difference between complete ennditioning and ecoling; humidifica-
| tlon and fltratlon; all methods and types of equipment; hu-'l'f tu

g Ferueitemetilel make meatallatons; sclnpt presmnt heatio p}ﬁu Bi1 mEwr B
eapuip il huildings; wee of amaoe, ete, 309 " lllmm'l.ﬂr gibe, ]"fil.'ll I-H 5“

pomi g, nt O O, I, im W, B, §f preforred. Emal! smount extre for postage eharges]
| Pepular Mechanica Press fam 138 200 E. Ontario 5t., Chicage

"KNEE ACTION’
for Your BICYCLE

ONEY

Float over cobhle stones with 1028 Packard
smoothoess. Sail over surb stones with hnnlly &
JRF. !hda miles further and Faster wiilioat Eoiting tieed.
f Anybody oan attach KNEE AC-
. 110N quickly to nny make or
i, gize bicyele in two mingoes
with u wreneh. Nothing to
WweAr OUt or get out of
oprider. Lawsts & lifetime,
He firsk In your town.,
SEMD MO MOMEY] — Rus) posteard for your
ENEE AUTION sod Enstrusims

P b mam

Efl;t onnly Bl plus few cenis poetage on d-'lir:rrp I mod
ATING delighted in 15 daye riury sod we'll refupd pour

Ri dollar. 'Wa laclude FREE deialls on how io maks

== money wiiling to Irisnds,
KMNEE ACTION CD.
Dept. Y957

IMT Madisen Rd.,
Cincinnatl, Ohia
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COMPLETE

New Home Factory
Makes New Kind of
Potato Chips— Donuts
—3Salted Nuts

Stop looking for something
diffloult. Turn potatoes Into
cnsh, 1 show you just how
with my newly perfected out-
fit, Btart anywhere. Very
little ecash needed. Excluslve
Profits pour in. No experience n ]
furnish the plans. Begin anywhere—village,
small town, city or suburb, A bhig oppor-
tunity Is walting. Business permanent.

MAKE UP TO 300% PROFIT
ON RAW MATERIALS Compine 16-

Raw materinls are plentiful and cheap, | cludes new type
Highly perfected outit and sonfidential plang | vitreous white en=-
m..kri. aperation simple, with startling profitsa | amel ROUN D
certaln,

WE HELP FINANCE YOU | huiiis et

IHrect-to-int high
apeed Slicer, orn=
ﬂ'ﬂd ililf'l"t.ﬂ !}'I:I-II. Hf!l'lil no money, JUst name,
for book of Incts nnd freg opportunity.

lril'lfgn.l l%lrrﬁn-t' Ex-
LONG-EAKINS COMPANY
328-S High St., Springfield, Ohio

pier — Poaitively

evarything neces-

sary to simri=all

at new low price.
« + +STOPPED IN ONE MINUTE.: - -
Are you tormented with the itching tortures of eczema,
rashes, athlete's foot, eruptions, or other skin afflietions?
For quick and happy relief, use Dr. Dennis' cooling,
antiseptic, liquid D.D.D. PREScRIPTION. 118 gontlo oils
goothe the irritated skin, Clear, greaseless and stain-
less —dries fast. Stops itching instantly. A 35c trial
bottle, at any drug stores, proves it—or money back,

lnaation.
I

BUCHSTEIN'S FIBRE LIMB

in soothing to Your stump—

: \-'\f'i strong, ecol, heat, light. Easy

B e P pyments. Hraces Jor all de-
i ormitles. Apents wanted.
iy D. BUCHSTEIN COD.

Send for Calalog Today §10 Jrd Aee,, 5o, MINNEAPOLIS, MINN,

MIDGET ELECTRIC RADIO

Wt oply & Ibe. Meal miniaturs LOL=
HPFEAKER built in. B only | 'xijad s $ 98‘
"“-'l'|||'|"I real rnadlo biedlt), Esslly exrried in E——
o larme poeket or in travellng bag. Two
iripie kigain tobee—bulit in serial. Tupes WiIFed and
&l stathons inud and clens—ilistant pe- Teste
reption, [deal seomd or personsl padin. Opermtes on any
LI walt A O, o D, 0, risrpent. Hil of parees sl ilsgrams
for §846. COMPLETELY WIRED AND TESTED FOR
ONLY & extrn or 3608 Bemd unly S0L.00 b, iy
opder, eheckd nnd pay postinan balapes plsa gostoxe o
llj'rn:l. GUARANTRED to uperile snywhers. Ol DER
LEL

: N
| Tinytane Radio Ca., Depl. P-3, Kearney, Mobraska

ASK FOR

EPAGE'S

CASEIN GLUE

A Asewl CASEIN GLUE

ELECTRICITY

TELEVISION
&Hﬂllﬂ

NATIONALSCHOOLS
Los Angeles

E"'i'ER‘F MAXN has a right to the profits in this world—but
the world begrudgingly hands crumbs to the untrained laborer
while the Trained Man |s sought for the big pay positions—the
likable d1r]'|:H that Insure Independence and suecess for e,
Which do ?‘nu choose—training or otherwise? The nnswer (8
obvious fou want to be trained In a Trode that is growing by
lesps nod bounds,

COMPLETE ELECTRICAL COURSE
Easy to Learn by Practical Shop Methods
National Schools offer an Intensive course of tralning In the
moat profitible Trade, enabling vou to guallly® for good pay
Eﬁﬂ!th‘lﬂﬁ. Electriclty 15 ane of the most aotive tradoes, am'rmq
Iggest opportunities for Troined Men, The entire worl
s being electrified, New power plants are belng Installed
Publle utititics are expanding thelr facilitles, Every modern
machine shop is completely eleetrically eguipped. The tele
phione THIH::_PH. telegraph and other modern industries reguire

irained electric
Full Training—Television, Radio Complete Course
Inzludes

Hunal b baaud with wowor trslning in Feeteicity
yui rocoive Tull and prastienl nstrietbon in Telo- Power Generation
Tranamismlon

vislen, Radie, Talking Pietores, and Commercial
snd Broddenst Operating. Televislm, the newest

wander of Redio, will ofer thiisands of big pay Motors nnd Con=
eptamrianithes to the treined Television Experi. trols,

Headin in oll ita branches bs romet anily expanding. Tnstallation

dim enpery in demnnd on land, ses and n ! )
the afr, Mt | o ek ey Television (Hroad-
wa:  Tral ek Benig’ o il e e caniing amd o=
LR B La, oelving).
Learn in FladioBromnd cast ing
L.“ !“"'“ Commerginl Opor-

ting,
Playground Ii,:dhruﬂrn'lw.
of America Talking Pictures.

Mo Dummy Eguipmen! at Mational

Yoo astually work with and opersts ihmusmnds of
dndlars worth of bhe latest types of eguipmenl b
Mational's Inhorntories and stodios, every purd of
o bk i easep il (o progerly learn (hest inscinbting
Erades, 30,060 gracuates. B, 1008,

Coach A, W, Fars Allowsd a L, A, From Any Part of .5
EARN RODM AND BOARD muu.wuimn

HATIONAL SCHOOLS i
| Depi. PAMR-3. 4000 B. Figuerss B1., Los Angebes, Cslif. 1
| HAME...... S : Sy #
} AnDmEss Dk %
| oIty BTATE 1

When writing please montion Popular Mechanics



Banish Boredom ...Earn Extra Money
START TO PLAY VERY FIRST DAY

Fieture the joy of playing o snappy foxtrot, dreamy walte or
mellow old favorite on the Xylorimba. No reason why you
shouldn't!  Xylorimba is easiest of instruments to play and
yet the most spectacular.  In constant demand by orchestras,
radio stations, at lodge meetings and parties.  Marvelous
opportunity to incresse popuolarity, make big e-time
money. No bothersome practice or exercises, With Free easy
lessons you actually Smre to Play Very First Day.

BIG FREE BOOK tells all about Deagan line, libernl trial
offer and eney payments. Send coupon toduy for your free copy.
J. C. Deagan, Ine., Dept. 9453, 1770 Berteau Ave,, Chicago

Bond me, without ebllmation, full details of Froe Trial offer and
easy-payment plan on the Deagan Xylorimba.

NIII:II!'.-....,....,.

Address, , . .......

DIESEL POWER

A Coming American Industry

TeE internal-combus-
tion engine represents
man’s supreme triumph
of machine power.
Diesel engineers are in
great demand. Many
are acquiring necessary knowledge through
spare-time study of this modern I.C.5. Course
‘on Diesel engines. Free booklet!

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 5612-H, SCRANTON. PEMNA.
Ploase send information on course checked.

[0 DIESEL POWER [] ELECTRICAL ENGINEERING

B Mechanical Engincering Hﬁmnmbiln Course
Aviation Engines Air Conditioning

Age

S — |
T LESSON FREE

Test your own ability. You study from
large photos of artista’ models just as they
vl I pase in the life class. Wo will gladly send
! wual the first Jeeson of Toweriown Studios Hesd wnd
Figiire soorse ahaliiely Trese. Yoo are the pole
dimlge,  Jant sesd your pame and address aod 10e
to pover malling oost, No sbllgsilen.

Towertown Studios, Inc., Dept. 335
520 M. Michigan Avenue, Chicage, 1.

POPULAR MECHANICS ADVERTISING SECTION

ey
RFU

10N

Real Money Maker for Part
or Full Time AGENTS!

Make gquiek PROFITS with new, patented
invention— sella on " flash™ demonstration.
Muin or gide-line. Blg, new market.
Soldering Iron and Blow Torch IN ONE!
Light, portable. Eliminates En'm[l. prewirure
syatem, stove, charcoal—ALLIl

Pmr iT snlﬁ—ﬁﬁnl Eeller wires: *"lram
guing llee hol-eaken. Akip 267" —Wars suld 50 lrehe
whils stopplag o botsl |

S WRITE aulck—set sntablished for EXCLUSIVE
] territory. A poatal will dal

JUSTRITE MFG. €0., 2061 Southport, Dept. 13-53, Chicago
___-—_—-

Hiake Weekl
GIVING §_I50 A wmj//

RCA LICENSED

SYIRIRADIOS

L
RCA Liceneed Automobile

. 2 and Home Hadlo Bots for Amerlean,
Eiropean and South Amerioan Heeaption. Besutifal Waorld Master

finor model radiok, Guarantssd foreign reception. (ustom
made with exelusive all matelied walout oabinet. aeroplnne dlial,
twin UWumination, dynamic speaker and aistomatie volume oontrl,
Glven away absolutely FREE with our new sensatlonal unigue
PUNCH BALES CARD PLAN. This s the cpportunlty of the
yoar—maks up in §150 enah each wesk for yourssll.  Evary homie

2

hiig, [n -r:l..:; bl e dell WLETE T | I .I.- :.L:I'l::.-ur'r'
il Icr1u-|--|~ iy N R
an alse furnilsh Radios for Battery Use.
WRITE TODAY FOR OUR NEW STARTING OFFERS
L il imee mnkiag mio wiih our nnkgoe sles plan.  Write for full lsformetion
U e seern sny or il of thess plops,

DELUXE MFG. CO., Dept 247,173 W, Madison St, Chicage, lIL

QU |0K WAY to make moneyin

R D I 0 Modern receivers

“ are demanding

men with modern

training for service

work. New training method and servies equip=

ment offer starts you earning almost gt onee

¥ Up to 33 an hour easy In & short time.  Writa
today for FREE book of detnlls.

Radio Trllnlnnnllnmlntlinn of America
Dapi. PM¥-E3, 4513 Ravenswood Ave., Chicago

Write at onee for a FREE eopy of our
New Catalog of Blooks on E alty,
Carpentry, Conerete Work, Public upmf-.
IJ'::{i. Lxrt}_tw‘\‘li'rltlrm.thttwic. Aatl‘u]nﬂ'r,l*ﬁy-
nksien 'y oropulas, ste, Encbose Jo staes,

s warll ncluds 3he Gradh Ourtiboate © T

FRANKLIN PUBLISHING COMPANY

ri St Dept. S411

L= 10
SPECIAL

THusersii Flosirical, Mes-
Mechanleal amd eirnE S
HBupplies. Emall Ftomm & Gas-
wlling Emgines, Motom, meracars, Latles, Dl F'Hrn-nl
- neh ImdFBﬂud ?"'li et .lel- & zlau.l‘Drr-;'-“I"‘iI.If"ll.uﬂlrﬁ&
pete. Engi ‘st . Malar 6. e, HBuoks,
P Prints, Drass anid Blecl Tubing, Ceatn Puliys, Hansrs,
Experimania] Metorial
Dig Copy. Mulled npywshems for 20 centa,
26 panle Canndu, refundsd lest order,
LOOMIS ELECTRIC COMPANY
2822 N. Calllernia Ave. Chilcageo, I

GROW MESHADOMS |n your cellar or shed. Exclusive
Jnew process, Blgger, better, quicker cropa, More
money for Yoil Enemous new demand. & by
Mushrooma, Wiile ber Froe Bosk,

Mushroom Industries Lid., Dept. 589, Toronte, Ont

When writing please mention Popular Mechanics
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Steel Arch Bridge, Victoria Falls, Africe.

If you want Facts on
World Geography

Qet quick, aothoritative, up-to-date answers o questions ahout coun-
tries. eitles, rivers, mountains, and all other poinis of geography In
the NEW Merrlam-Webster. Learn spelling, pronunciation, locstlon,
glze, ete., from 35,000 Gazeileer eniries, Most recent name-changes
and population fgures. Fuoll-page solor-plates of natlonal flags, colhs,
arme. medals and orders of hopor and merit, Internatione] signal eode,
wealher fags, ote., ete. In this, and all other felds of man's knowledge—

Consult WEBSTER’'S NEW
INTERNATIONAL
DICTIONARY gecond

Edition

An ontlrely WEW Creatlon—Ffrom cover to
eover. The work of 20T fomous authorities,
Accurate, clear, somprehensive and op-to-
date information on more subjects than any
other volume ever publizhed. Owver 00,000
separate entrles—122,000 more thin any

other dictionary.
FExumine the NEW

B‘ﬂﬂhlet FHE Merriam - Webgler

at your bookstore. Bend now for interosting
FREE I'.I(JIDH'I.ET. #1601 Questinnz and Their
Answers,'" Proounciation Test.*" full {nfor-
matlon on this great pew Merriam-Webster.

ﬂ.ll.‘nHEHFIIAH CO., 634 BAODADWAY, SPRINGFIELD, MASS,

DRAWINGS —SKETCHES
Save 14 the time with

WRIGRAPH—

A precigion drafting machine, com-
bining all the efficiency and time-
eaving of larger machines into
lightweight, portable unite; eom-
ilete in every detail,. Write for
iterature.

gy
Model 5-RE 5$5.00

L. G. WRIGHT, Inc.

Dept. P. M. 5713 Euclid Ave. Cleveland, Ohio

HOME STUDY COURSES

Home-Biudy Courses, leading tn Dl!hﬂ in Ars & ll F.lrl-nnllil‘ Eduration; Wrltlng
Payehidogy; Chemistry: Busimess and Consseress heulagy; Agrieuliure: En-
gicerring also courss in Hostgess Trambing, Asecunt d_l'v'l'rii_ni. Bailea :I|Iun¢-'r-
meni; Pubiie Epsaking; Madin, Many sihera. i Esay Terind.

McHinley-Roosevelt Unlversity, 4247 l.".lir- ndon Ave,, Chicago

CAN YOU USE YOUR HANDS?

Earn your l:lillr as a fountain pén repairman. Easy to learn.
Eanl to earn a steady income, You can aclually have your own
high-profit permanent business]

'fhmi“nd; of pens need repairing NOW! For 50c we will teach
you to repair all makes of pens and show you how to find your
customers. We will sell t_nu supplies at prices so low that you
can earn up te 400%; PROFITS! Be an experi!

Exelusive territory. Send 50ec today for the COMPLETE Instrue-
tlon Booklst. Money refunded if not satisfied.

CHICAGO FOUNTAIN PEN SERVICE 3he M. 2V b oS4

Q_‘ BE A CARTOONIST

AT HOME IN YOUR EFARE 'TI:'\'I‘F'
under  siupervision NORMAN
MARSH, creator of the t':lmuu: comic

strip “DAN DUNN, SECRET OPER-

TIVE 48" nppearing in (he big news-

vipeern.  Siccess—inme—real money maoy

w yours when you learn the easy slmple

methods and secrets which make the

MARSH cartoons so succesaful, Send name for

free details of this personal course. At Today!
MARSH CARTOON SCHOO

Chicago Dally News Bldg., Dept. 3-=1, Chicago, IlL

DA

NOW FIX ANY MAKE OF

T SIX BIG AUTO
BOOKS ALL T PED

on appraval; whether you want to
qualily as garage owner, aulto re-
r expert or merely wish to know
ow to kL"rE Your awn ear 1009
efMclent, look ot these books — l||1_'-_'|.
nre #ent to you for froe examing-
tion, This brand new wiition has
bean preparsd by a large group ol
Amerien’s greatest automotive engl-
NECrs. Mifhuu} who can readl will
understand them, for this great au-
tomaoblle eneyelopedia Is a8 veripable
uulrl miltie of valtuable facts, Take advantage of this offer now; send
in the eoupon for FREE examinn-
tion. Youdon't pay us s penny, you
don™t oblignte yoursell to pay any-
thing unless you decide to Keep the
books. Just tell us you want to see
them and the full set of 6 great vol-
umm pml off the press, will be zent
ou! Read them, look them over

DIESEL ENGINES
AVIATION MOTORS
MOTORCYCLES
OUTBOARD MOTORS
MARINE ENGINES

:u:l prove to your own satisfaction TRACTORS
that one Mot alone, which you will AUTOMOBILE RADIOS
find in them, may save you on ex- ALL COVERED

snilve repalr, or help you to a

sbter Job.

Very Latest Edition

Imagine books which are so new that every page is right up to date
—wiring diagrams, constructlon detmlls, service problems—are all
right up to the minute, Nowhere else can you get as complete and

tmely Information. Over a milllon dollars of resources have enabled
s to glve you the most authoritative books on the sublect ever pub=
lished . Everybody interssted In automaobiles inany way will weleome

thesp books published by the world's largest publishers of Technleal
Cyolopedins (est. 1507) with agencies all over the world.

Can You Fix It?

Can you take out “PIM‘“ In difer-
ential=? Can you kil the “shimmy**
In steering® Can you reset TIM-
ING? Can you Tﬂ.l‘. yoiir finger on
r-mi ne trouble without gussing or
ering? O an you pull the starter
uI!'t nnd nx Y Can you sdjust and
Ir transmission, engine, rear
et, Do ngs?

These Books Tell How
and tefl you how to do any and
every suto job right, the first time.

& Big YVolumes
Nearly 3,000 prges, over 2,000 [(loztrations, wiring disgrams, equl
ment charts, ote, e Luke edltlon with gold-stamped fexible bind-
ing. Bent FREE for 10 days” use. If not wanted return oxpress
eollect. If kept, send only 852,00 after 10 days, then 53.00 & month
untll special advertising price, $24.50, is pald.
FREE!

A Year's Consulting Membership

Privilee of eonsulting engineers of milllon-dollar Ameriean Technl-
eal Hoclety on any automotive problem for one year without clarge
it you mall eoupon immediately. American Technieal Society,
Drexel Ave,, at 58th St., Depi. A319, Chicago, L.

AMERICAN TECHNICAL SOCIETY,
Drezel Ave. at S8th St., Dept. A%, Chicago, Hlinois.

I would like to see the brand new fA-volome edition of your
mutamobile books but without any obligation to buy. | will pay
the few pents delivery eharges nn]ir will examine the books
and return them at ruur expense in 10 days unless 1 liko them.
in which ense I will send you 82.00 then and ntlh £330 peer
month until the special price of only 24,80 is You nre to
inelude free, consulting membership eertificate in lhn Amorican
'Il'iTih‘;IIE"InI Hoclety. Send Intest edition Including 300 pages on
Name. ..

Street
City
Employer's Name

Employer's Address

Please glve us, In n.xllllllun r.lw rmnu_ und nddress uf
ong business man as reflerenees.

TR ——

State

ssssmmassa s AR R

When writing to advertisers please nieiition Popular Mechanles
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AUDELS Carpenters
and Bmldel's Guides
77754 vols.*6

innitle Trads
fur Carpmplars, |iu-||- ™, J'ul-'rr
ern, Ruilding Meshanios wind
all Woandworkers, Thess
finkdes give o Lhe aborl-cal
|pstreelns 1hel you wipl—
larinding new melkhods, dean
sodutione, plans, rysteos h.i.d-
ey smving sigpgeelchs. An
ERay [T o onares fuf e
npprentios snd  suedeni.
wuellonl  duily  helpsr  wmd
k Ralereare D thi marter
mu-lmr Carpeulets  gverys
uning thess Gvides

Wark, Ihl.m Work sl Hai-

ey Pay. To got 1hn;—?ﬁ
f

e e VRER CoU-

Imlﬁ'l'uh Information On:  poN bolow.

Mow to use the ateel squsre—How 1o file and set
swn—How to baild furmitere—How to use &
mitre box —How vo use the chalk line—How Lo use
rules und senles—How o make joins—Curpentors
arithmetic—Halving  mensurstion  probbzms— R
timnting strength of timbers—How 10 st glrders
nnd gills—How 1o frame bouses and roofs—How o
watimate costn—IHow o build houses, barns, ga-
mgen, bungalows, ete—Illow to resd omd draw
plans— irawing up apectieations—How o ox-
eavate—Illow 10 use seitings 12, 13 and 17 on the
ntenl] squnre—How o baikd hllllt- nnd seaflolds—
akylighis—How to build sthim—How to put on
interior trim=—How to hing doors—How (o lath—
lay Nosrs—How to piint.

S ESEFEEEEE L]

THED. AUDEL & CO., 65 W. 21rd 5t., New York Clty

Mall Awdels Corgenters amil Pallders Guides, 4 vols, on 7 days" fres (riml.
1 will remit B im T days, sod 81 moschly ustil § s :|-ui Otherws | will retorn §hem
Ho shiigation sl | om satisfied.

BREEE. . ccvnnrrerrmsrssannerasrassasasis
Aalidrews.

DenlpRllon. . .. csscssssninan

Badwemmem: o oooocsoscoonssayansanasossososussaosstasssssioasnas s P,

I B.R.

]irm .II.lIlK
C’ash.’

The Most Sensational
Business Opportunity ‘H
Since 1929

Like turning lead into gold,
here inn business with ghgantic
pommibilities. Factories, Clubs,
Btares, Bohools, Homes, spend 5
millions every year for ru

mats. Think of your profit
when o

HAND
MACHINE
and

TIRE 5200 M-l-

Brand new. !"ﬂlhr patented. Few men already started
meport unprecedented soccess, Wm. Engle writes:
*Uan't make mais (ast epough. Fiet woeek brought
avur 200 orders for 81200 po 310000 sach.”” Flash from
Huarria says: “"Ordors epough to keep 15 mon busy
all the time." Guntor got big order from County
Commissioners and pow regorts: " Just signed up
onder for all Gride Schools and High Sehooks.™
No wondor responsible men are throwing
overything olss amide to ostiblish local
FABRIX faciories.

COSTS NOTHING to get complets faota.  Just send name and address.
We'll pend description of simple hand machine that quickly alices old tire
inte sreips: show yoo bow patented method forms strips into thick.
apragy, long-wearing FARRIX Mata—hbow five eents worth of Junk
Tirea makoa n 32500 AMat: bow ¥ cin start on & reasonahls nvestment
mrd build n business so hic, s fast, that it will tnke yoor breath iway
Don't deliy a mipwe. Write or wire fidag Al information is free.

FABRIX, Ine., 3258 W. Huron St., Dept. 73, Chicago, [ll.
When writing please mention Popular Mechanics

POPULAR MECHANICS ADVERTISING SECTION

new/;

EJSIER THAN EVER

lay tunes in a foew hours. Exelo-
sllru catures of latest model Buescher
Troe -Tone saxophones enable yoo to join
band or orchestra guickly. Be ular.
a eollege edoeation, Make & career —
good pay jobs open |
Clyde Doerr, pictured, famous radio saxo-
ihun.iit is one of many artists using Hues-
er TmrTDﬂl!l " Jeaturad instrumenis
af tha air waya."

FHEE TRIAL, Easy Payments. Writo
for free book and dm:a:]s of trialoffer, Men=
tion instrument which interests you — sax=

ophane, sarnet, trumpet, &, gte,
BUESCHIR BAND INSTRUMENT COMPANY
Bullding  Elkhart, Indiapa

LEARN IT

PHOT0 ENGRAVING B2

We Furnish .i cquipment snd materials

lncluﬂlnn 0 photo-ongray I.'E camern completa
with lampa, lens and soresn. “hen you hmru ml-
lehed the course you ean establish a gm-r]

Independent business wm: the equl mumﬁ
or work I'nrnt:hm ot & big salary.

wilEre greatsr toafny 8 ham any other indvelry, Every

3 Bt iore 1 Ve i ! :Nil‘hlhﬂillmmﬂdvl? the pries

wipper plife Lo j EEE W ¥ I et whils lenrping it Logday
pHal sl tigrn | TOF oy ¥ wteill cntlalig which wis spgraved on eguidprsent
= B by L ne | wiinh BE = Won wdl nol be okligited bn ooy way by writing
s s W1E Aprora S 'l‘l Phll--!'llirluqlq Dapi. 138, Aurors, M.

ARTISTS MAKE MONEY

Find out your ability. Send name, age, oceupation and
nddress for Free Voeational Art Teat,
Federal Schools, Inc., 1130 Fedoral Scheals Bdg., Minneapolis.

Musleal Comedhen, (rpar-
DENISON'S ;. 1a., Vaadeville Actn,| 60
Minstrels, Comed¥| weang
Bongs, Make-up Gooda. | oF HiTs
Catalog Fres
T.5.Denison & Co. 523 5. Wabash, Dept. 9. Chicage

MONEY In Rabbits, Guinea Pigs, Pigeons,
White Mice, Canaries, Baby Chicks
Weapayu £6.00 each. Ensy to raise. Get our large
catalog Fiuml and Profit, and Balletin all for 100, cost of

mailing.  HOUCK FARM, Box 54, Tiffin, Ohie

A5V BIG MONEY A7 #OME]

,#
Ralss mushirooms in our basement, ﬁ-llnr. l

—

A ile pln b Ex
: gorage, ldle places, We buy crop, peri-
Y i ence unneceszary. FILEE Book.

llﬁlﬂl GRIWERSIOF AMERICA, LH-433, N. Clark §t., CHICAGO, ILL.

TART OWN BUSINESS RESILVERING MIRRORS,
REFINISHING METAL, plated articles, auto parts,
reflectors, tableware, ete. Experience unnecessary.
Small investment for portable home outfit. Write

SPRINKLE, Plater., 120A. MARION, INDIANA

' The Nacural Eyesight System tells how ‘
to do it at home. Full information FREE.

MNATURAL EYESIGHT INSTITUTE,
Dept. 63-H Los Angeles Cll[f

STOP Your Rupture

Why worry, suffer with that

Learn aboot my Appliance rarIJ.I Inrml '
of redoelble ruptore.  Actomatie air orrl

enahion neting na u-nun ullnl Nmu

has brought happiness to tho

nbnndtluul springs of hard pads. No wilven or plasters. Sent on

t. Be f imitatlons. Newver pold In storea,
“‘rﬂa tnru'fnr full in?gllt‘hn sant free In .

plain .
Company, 1118 State Street, M -'-ﬂe:l':m
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INVERTORS

fop PROTECT YOUR IDEAS
/

WITH A U.5.PATENT

MAIL COUPON FOR
BIC 48 BAGE BOOK

AND FREE FORM FOR RECORDING
YOUR INVENTION

OUR BIG BOOK TELLS YOU

The Importance of Quick Action

If you have a new idea that is patentable— .r"
and want to secure for voursell vour in-
ventor's sole right to profit from the idea— ,/
vou can’'t afford to lose time in securing /
the protection of a U. 8. Patent. Other
inventors may be working on the same /| JJ
CLARENCE Aonrigy idea right now. Should they develop this
lloghtered Pulnot Avtormey — jeloa and file patent application before [
vou do—the burden of establishing T

'““ Wk ||.“"‘

priority will be upon vou. Our Big Book—" Patent Guide = e T" |
for the Inventor”—will tell you the quickest possible way ="

to secure Patent Protection for your idea. SEND FOR FREE Record of ké ?.:“'_..*
IT T(}D‘EY! Invention Form lui_ul-u- GF LAV RN TN

The First Important Step in Securing a Patent—is H,:fu‘r"h'uifﬁ.ﬁ.-?'rﬁ??j? 1

wl 1 VIR % {F1 P Yo b . * to paslst you In record-
to 1‘:-|r1‘r.ul‘l 1.1“‘_ services af u_Rt.gw-h redd Patent ..".Hurlnilﬁ. v ol |.I:m|n:t|~r1|I:-|ll.'u s
The U. 8. Patent Office advises that you secure the aid of  line of your ldeas and

i s il r
an experienced, Registered Patent Attorney to prepare e ;L‘J::H:ﬂ.‘," paid

your statements, Establish the date of your invention as it you can makearough

keteh of your (dea and | §
explained in our book and disclose your idea to him in  Tive It witnessed In o e

= v Prtp manner of value to you e -
correct form. He then makes a SEARCH of the E atent  DsODET O YRue 40 Y = =
Office Records and reports to you on existing U, 8. Patents e Easion arise.

which might bear on your invention, giving his
opinion on the advisability of prm'uulling and 0 B“ N
filing formal application. CLARENCE A IE

SMALL IDEAS MAY HAVE LARGE COMMERCIAL £ Hyman Berman
POSSIBILITIES. ldeas do not have to be eompliented

to be profitable when patented. The e and 1l stores
flourish on mimpls p[m'nrai products which are eom-
mprr]ul]\ successiul., The i VT, B.J.!rl_lll. |'|Irl. thumb tack,
paper clip, ollar button—all are simple yet familinr in-

WASHINGTON,D.C.

ventions—brought their inventors rich rewards, REGISTERED PATENT ATTORNEYS

BEFORE U.5. PATENT OFFICE
Reasonable Fees=Convenient Terms
Don't worry about fimances. Our fees nre very renson-
able—we can arrange convenient terms of payment. It
in our custom to permit clients to pay for our services in
installments ns the n;1|11:|r'u'lmn progresses in our office.
Bee our Big Book for fees in obtaining Patent. It ex-
plains our arrnngements clearly. Send for iv NOW!

Request Our Book~NOW !

Enow egxactly what you should do to secure n Patent—

what must be done every step of the wiy—how the Frssaasasas

Patent Law protects you—what we, ns Registered Patent '(Please write or prini plillﬁlj-'fl

Attorneve, can do for you. Mail the coupon NOW. T T T E Il Ty T "y
When writing to advertisers ploase mention Popular Mechandes

Please send me at once your H-u. Free 48-page Book,
“Patent t‘ulde for the Inventor” and your Spoecially
Prepared “Record of Invention® form. This request
does not abligate me.

Name,

Address. . ..



PATENT

Boston, Masa.; Flugel's Law List,
ican Lawyers Annual, Cleveland,
Masa.; E
Lawyers

REGISTERED PATENT LAWYER

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

Listed Patent Lawyer in the latest editions of the Rand-MecNally Directory of Bankers and

Bank-Recommended Attorneys, published by Rand-McNally & Co., Chicago, 1ll.; The
Baggott & Ryall Directory of Guaranteed Attorneys, published by Legal Directory Corporation,
ublished by Legal Directo
hio; Bankers Service Legal
e's Law List, 9 Park Place, New York City, and the Central Guarantes Co., Bankers and
irectories, Empire State Bldg., New York

WATSON E. COLEMAN,

INVENTORS [F=
PATENT YOUR IDEAS [0

HOW TO OBTAIN A PATENT | U

Written by a Former Member of the Examin- ,| :1“’21*-'-1!' I
ing Corps {1922-24) of the U. 5. Patent Office. | — = ||
If you want te profit by your idea, you should =—— |
taks steps to apply for ma U. 5. Patent ar i
rn;:,-. t"!l'nurl" tt-tl-p is to get lhi-l Free IBnnk. This
nieresting ustrat containse valuable Informa=
tion you should have. It tells you fully how to obtain =
E:E:nl on your idea in the guickest way. With this Free

k you will also recoive & " Record of Invention® form on
which you can easily record your idea. Porsonal and Cen-
fidentinl Service: our cass will be personally handled
only by s Registered Patent Attorney who is also a Former
Member of the Examining Corpa of the U. 5. Patent Office.
All communlcations confidential.

MAIL COUPEN TOBAY fer FREE PATENT G0OK and RECORD OF INVENTION Ferm.

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

I 1618 Weslwerth Bidg., Dept. 36A, Naw York Clt
MILLER BUILDING, Dept. 316A, wa;umurnﬁ, D.C. I

anse send me IFi b "
SReeord of Invamtien Ty | Vi bn Obtvin w Futit™ and yeer |

B BRI R R R R R R

ROBRIIE 5560 000 s puinymmaewrmi s s AR R 0
L-----------_-----l

PATENTS—TRADE MARKS

All inventions submitted held eonfidentinl and
given personal attention by members of the firm.
Form, " Evidence of Conception” and instructions,
“"How to Establish Your Rights"—FREE!
LANCASTER, ALLWINE & ROMMEL
Patent Law Ofices
Washington, D, C.

POPULAR MECHANICS ADVERTISING SECTION

Booklet Free Highest References
Promptness Assured Best Results
Send drawing or model.

Publishing Co., 5t. Louis, Mo.; Amer-
irectory, Bankers Service Co., Boaton,

Ity.
Victor Bullding, 724 Ninth Street, N. W,

WASHINGTON,D.C.

New Ideas now Salable
Before Patenting

Practical, useful inventions may now be safely marketed
without pitenting ex pense. Wrlte for proof that we sue-
cesafully sell both patented and unpatented Inventlons,

Chartered Institute of American Inventors
Dept. 4, Barrister Building, Washington, D. C.
who derive largest
INVENTORS 5o
oertainsimple but vital

facts hefore applying for patents. Our book, Patent-Sense,
gives those facts; sent free. Trade Marks—Copyrights.

LACEY & LACEY, Es. 1865, 635 F 51, N. W, Dept. 5, WASHINGTON, D. C.

ALBERT E. DIETERICH
REGISTERED PATENT ATTORNEY

512 B Colorado Building, WASHINGTON, I, C.
Boalklet on Patents sent freo

No JOKE To BE DEAF

=Every deaf person knows that—
Mr. Way made himself iear his walch tck alter
sing denf for twenty-five yenrs, with his Arti-
N el Ear Droms, He wore them day nnd night.
y They atopped his bead
noises. Theymre i nvisibile
andeomfortable nowlines
or batteries, Writo for
TRUE STORY. Alao
book bet on Denf nesa, Artificial Kor Drum
ib THE WAY COMPANY

GEARS

In Stock — Immediate Delivery

Genrs, speed reducers, sprocksta, threst bear-
ings, Gezibde cuuplings, pulleys, ete. A com-
jete line is eprerbed En wur 1".I|Iru.|,n ek,
an alpo guots on speclsl gesrs of oy Elnd.
Beud ws your bleepriits nod lsgulrles.

Write for Catalog No, 10

CHICAGO GEAR WORKS
769-773 W. Jackson Bivd,  CHICAGO, ILL

739 Hof mans Hide. Uwirali, Michigan
Relieve
Painin 9

Rheumatism:::

To relieve the torturing pain of Rheumatism, Neuritis,
Neuralgia or Lumbago in O minutes, get the Doctor's
Preseription NURITO. Absolutely safe. No opiates, no
niareotics, Does the work quickly —and must relieve
rour worst pain in nine minutes or your money back at

ruggist's. Don't suffer. Use guaranteed NURITO todoy.

TROUBLES

f.‘n--th|ﬁh.'\-l||- af vb_ﬂ:h
bom, Dizxy Spails, Bweal-
and & hesp you e
tlhlhgluuﬂ{d amil ghooenyT i rithzines,
tonles ur drogs’ probahly will nob relievs F\lll'
woak. sick nerves, My wonderful book = Waieh Feur
Nersea"', explains & new metbod that will help you regaln
healthy perves, Berd 26z to
ROB HOLMES, 23 Fuller Bidg., Jersay City, W. 1

Delays are dungerous and may be very
costly. My

minimum of expense, [ suggest that you
pend me a maodel or drawing, or aketch
and description of your lnvention. and
$5.00. I will make u search pmil report

(Uwer 3
Patent AtLorney.)

‘To ProTECT YoUR INVENTION - WUe thil corppor, MOW

promptly a8 to its_patentahility and send
personal servier assures you & copy of my TI-page booklet. Or, If
prompt action. strict conlidence, and & you prefer to read my booklet frst, mall
the attached coupon at onee,
s mgl *Record of Inventlon™ form,
yoars experience as o Reglstered '

302-D Victor Bldg.,
L. K. Rﬂﬂdﬂ'lph. Washington, D.C,
Pleass send me at onee, free of charge, your 72-

L APl aiga page booklet and ' Record of Inventlon” form.
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ART LESSONS g2

Become Talented Artist Imull.h Big Income
Course by Abesnnder Murmy, [ Pﬂ!ﬂ
Fuctof, makes il oy to |-|1.r| il i

TR mow tarning your sgare time into MONEY!
i:bd.:l:-i.‘ﬂnllli. IUPPL\' ., Dept. AVDZ- RACINE, WIS,

Wrestling Book FREE

Lewrn Eo ba an e&xpert wrestler, Enow seientific wrestling
pelf-dafenss, and Jio -.1|uu Develop a wplendid nhsi Lﬂw W
health, Lensons prepared by famons WORLD'S CHA M E

K Gotch and Farmer Burns

Easily, gquickly l=arned at HOME, Has kra lae ul, lenrn
ke u:lnm;u, the tricks, the SECRET If:m en Wity

I'sls thmragh
Ari Boleool

¥ u: | driwing |: aper FIII!E.I
#1. fB lnr l‘.'vnmllll-hl Coursa pa q:-. i
plis postaee. MONEY BACK if nor o

sss, The all-uronnd bealth exerrine, .'a. WONDERFTIT 1'|II=1|---'-

tonlty o mnl aleo for business men!  ‘Writes TODAY for

WRESTLING ephendid [H1E —proapsctus— Hd“l.i“h!h‘ll.l‘ this mi Pl
EALTH | sehonl. Sa nts fur postnee,. HOEK FEEE—=Stata AGE:

Farmer Burns School of Wresiling 3373 Elwoed Bldg., Omaha, Neb.

ITALIAN ACCORDIONS

OF ALL TYPES. Hoand-mnide,
hest quality. Buy direcl from
our factory and save 14 Solis-
1 wetion guarnntec .. U ,..-.-1 qu-:-

il instrume r ts tnken in trade
i REE arsoordion es:

ITALIAN ACCORDION CO.

323 W. Palk 8i., Dapl, P-3, Chizage
e

Handbook for Farmers

861 discoveries by practieal farmers, telling how to make,
repair or improve the various deviees and machines used
about a farm or garden, 653 illustrations. **The Most
Remarkable Book Ever Published for Farmers," says one
authority, Send No Money. When the postman delivers
the book to you, hand him $1 plus the few cents postage.

POPULAR MECHANICS PRESS
Popular Mechanics Building, Room P1, Chicago, IlL

Profit from Books

Populer Mechanles Press specializes in uuﬂnlrlm books on an
sublect. Look over this List. (heck the books you want, and mall
this advertisament 88 your order blank. Write lor Inh:ml:lﬂinn whont
Dooks on Yy pecial subject you may be interested in.

Ask for o9
FREE §
Calalay ¥

Tl

AlR counl'rmmuun Llﬂnsnnrz GAnnEm;m
SERVICE MAMUAL = Fractieal. ............
Small Unit Apparaius  5$5.00 I.E.u'HEu MAKING AND
ARMATURE WINDING LHome 'll“'"lmr ------- 5100

and AMotor Regalr ... . 53.00 LOCHKSMITHING
Ievised Editlon 52.00
AUTO RACING MONEY MAKIN
How to Bulld Dirt u s
Track Hacers. ... ... $1.00 FORMULA
15,000 Practical. . . ..., 55.50
AUTO REFINISHING MUSHROO ME
Do With Spray Gun, . $1.50
Halse for Market 51.75
BRICKLAYING MEOMN SIGNS
Plaln and Fancy.......51.50 Only book un. New .. $3.00
CAMPS AND LOG PATTERN MAKING
Cabins (Bullding). ... 52.00 Excellent New Hook. . . $1.50
CARBEURETORS (All Makes! PLASTERING
MNew, Revised Edition. , $2.50 Pest Instruction Man-
GHEI‘HI{:M- MAGIC und, ,51.26
rimerl-t. Emm‘luln lmnm PHYSICS COURSE
Eﬂ-i .  Fl. New editlon. Every=
DANGC thing about Hadio
Ig:t.rrl Il.l Horr]m::mmutﬂ a0 from A to X ,54.00
Music or 4 Fartner. .. 52 REFRIGERATION SERVICE
DRAWING Aarnunl
(AN Makes) ... .. £5.00

Frﬁuhaml and Perspee-

1) - PR S, & M |
DRY CLEANING (Practical RUBBER ARTICLES

and Dy How to Make, . .......52.00
ENGINEERS VESTPOCKET S rantion Work ... .52.08

Raference Book. 5150 craMP COLLECTING
FURNITURE REPAIRING Why and How. .......$150

F!nlshl.nn: and l}mrav

e .53.00 StElthla lt-:rﬂ“- um;:!-“
HI’I"HHTISH oW L Kl s wd 5.
How to Become an TAXIDERMY, HOME
Fxpert. . .... ...52.00 Mount Trophles
INVENTION, YOUR Profit, Pleasure. . . .. . $1.50
How o Protect and WROUGHT IRON WORK
M erchandize. £1.50 Practieal., . oesone oaey 1.

—— e — — S S e S — —— S — ——

Books sent C. 0. D, anywhere in U. 5.

Just check the books you want, and mall the whole advertisement.,
It I8 your order blank. When postman hands you books, pay him
the price and few pents postage, I you send remittance when
ordering plesse include 10 cents per book extra for postage.

POPULAR MECHANICS PRESS, Room P-2, 200 East Ontarie
S5ty Chicagao, 111,

59A

FREE BOOK telis
How to Secure a

GOV'T POSITION

Paying *1200 to *2700 a Year!

TOP worrying about ‘:trlkuﬂ, layoffs,
hard times! Get on the Govt. pr n’m]l
| Vacations with pay—steady income you can
depend upon—sick leave with pay—comfortable
pension when you retire]  Train now for a good
| job., For eight veurs I was a Civil Serviee Exami-
' ner, Ihavehelped thou-
pands, Fres Book tells
how T train you at home,
in spare time, Mail sou-
pon TODAY,

Arilhur
Palterson

CUSTOM HOUSE

51100, S1680 *o

POSITIONS “5500iavear

—and up. Extra pay for |
overtime. Mexican and Cana- |
dian border duty and sea-
ports. Examinations open
to all citizens between 23
and 45,

Steady Work, Short
Hours, and a PENSION

RAILWAY MAIL
CLERK
$1850 TO $2700 A YEAR

—=fus allvwanos [or living ex-
E‘: while awsy from lume,
ilway Mlail Clerks may cars na
miich ax BI3E & menth! Bomre
-mri 4 daye, then gt 4 dayn off
ﬁ- anmigasl wacalion wilk

lru_l' 1l adsyn’ pink lesve wit i pay.

Government jobs require no Citiaema 15 ta 85 are eligihle
apecinl previous experience. Auto- PO FF
matie salary inereases, Chanrces SE.II..EHKIGE
for advance-
5!1;55 '.j:-'ﬂ.: ment ean lead to “LEHE:I L“Hmn El ;‘.?E?TIHHJ-
;'..I::!" ?L:‘.il.[f'-inj positions I.L-I.I-}'HI-H to 32300, 15 days” vaca-
3 weok) Thanks| UD to 84700 a ton and 10 days' rdl:!i:
1rm rm: :':l.h wil yvear ($00 a eAVE BEVETY Year. wit
i meh o . , full pay. Fromotlon op-
:'J.;:::- i ﬁ-mk’]._ .“ Fou portunities can lead to
T W, Mutor| 8re s citizen, 18 mm!u:;lm Ty Ing up to
Rurad Corrier, Tex to 50 vears ald, T & year! Mg.n nn::l
Gets $2633 | you may quali- | Fomes citisens. 15 0 45.
a Year {y Let me .
bt wurk s A
;1:;:1: I"":':u"' train you for E;IT'I' MAIL CARRIER
adt -4
ot o Moi| job you want— | $T00 b 2109 A YEAR
i tann, dien| Justas ltroined b q°g,00" ek leave with
jeawn  with pay,| those whuanlm- full pay evely year.
time  aff, ] marks are print- Good chanee for rapid
sk emgalbe) ed at left, and | PREGUOR, B0 TIREEE PU
way too murh lor thousands of ellzible.
7' . Phiin, o | OLhers. POSTMASTER
51200 to 52500 A YEAR
II"I\-.
FREE BOOK 2

My hig .F:III.} ﬂl-rup Bock tells abort the many
interssting  kisids of Covernment  positinns—1ba
mmuount of salacy eack one paye; (he savaniages you
oy by worklag for Four Government, Lesrn how

1 rap help you gualily for s stexdy, well fbd b
In Weslilggton, nsar your howme, or traveling,
Band poatal oo mal engnon e me peraeeally for

L

yumr oy of mi.; FREE I‘H}II'Ih'— IF‘-H'-‘ A, A=
drom: ARTHUR R. FATTEERO K, Civil Berv-
ire Expert, Patterson Behool, B3 Cuss Huilding,
Rawbuimtor, M. Y.

Arthur B, Patterson, Chvill Barvice Expart,
Pattarson School, B3 Cass Bidg., Rochester, N. ¥
Plogse semid me, witholt eost of obligation, & copy of your

FREE BROOK, “"How to Becure a Government Position,’
which tells about the Civil Service positions paying S1208 a

yearand up.
IR L o o T o o L T 0 o 0 T AT

|

1

i

4

. e R e I
Atate.,

| Ot . ---J



BOA

<= "BUSINES

Who, in 8 Months, Became OFice Manager and Auditor

“I was working in a printing office as typesetter at
the time I enrolled for Business Tech's Home Study
Course in Modern Business, =

#Boon after I enrolled with “Business Tech,” I se-
cured, through their recommendations, a position
as bookkeeper. Just eight months after taking this
position 1 was made office manager and auditor with
a very substantial increase in salary—since en-
rolling, eighteen months ago, I have inereased my
earnings almost two hundred per cent.”

Jumes H. Willinms is t_\'lnivul of many men and women who have
won better, bigger jobs and more pay through " Business
Tech's" shorteut home study modern business training. Free
book tells how vou may do as well. Todav—the demand for
men and women—trained in every phase of business mannge-
ment—is increasing rapidly. Qualify in a fraction of the time
at 14 the usual cost. Do what Mr. Williams did. Fill in eoupon
—muail it toduy!

INSTITUTE OF BUSINESS TECHNOLOGY
Dept. AD-302 Chattanooga, Tenn.

CHECK THE POSITION YOU WANT

INSTITUTE OF BUSINESS TECHNOLOGY |
. Dept. AD-302, Chattanooga, Tenn.
Please "Eﬂ-l:j me your FREE Book. I am particularly l
interested in the positions I have checked
[T Arcountant 1 Executive Secrstary
i [l Dffice Manager [J Bales Executive = i
[] Purchasing Agent [0 Credit and Collection Man l

l [3 Bookkeeper [0 Personnel Manager I
I Fy | T T l
ll"il}' ..................... e . 1.1 1 R I

PAINT SPRAY OUTFITS

Electric paint spray units, complete,
Also motors and slectric tools for 914.50 and up
home workibhops. Send for FREE catalog.

NATIONAL ELECTRIC TOOL CO.
560 Washington Bivd. Dept. 343 Chilcaga, 11l
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.. Full Size Professional

Amazxing Machine, with
Efficiency of Arc Weldors
Selling for 5145.00 and
More Offered at Breath-
Taking Low Price.

MNMow You Can Own
Complete, Full Size

© ELECTRIC ARC WELDER
For Personal or Shop Use—or Go Into
Welding Business for Yourself!
Here's thrilling news! A full size, heavy duty Alnddin Electric
ARC WELDER—only $20.50! Not & toy, but a big, 150-
pound man-siged machine that does nll types of welding, uses
all kinds of rods, welds all metals and alloys with equal effi-
cieney, everyvthing from heavy motor blocks to f-nders. A sturdy,
welded-steel-construction machine, yet enaily portable on castera,

Works from 110-Volt Socket
Elmpli' ?Ih‘tF into any light socket
with 11 olt AC ourrent. Eoo-
nomleal—eostazonly o foew pennlea
an hour to use. Often piays for
ltsell on first or second job. Comes
complete with mEo , Wil
rodd, tongs, etc. Nothing slsa to
buy. [(Flux for soldering and car-
bon for brazing also supplied.)
Hag safety fuse. Crystalline Fin-
Ishi ecabinet. Simple, ecomplete
Ingtroetions for dolng all kinds
welding jobs ineluded.

Amazing Details FREE!
Bend no money! Write today for

rinating facts about this new

. fip~ ARC WELDER at

Loweat priced practios] Spot B2UL501 At lnat Inventors, maahlne
W rilI_r-r on market! Heavy, Eh{lm. ERrages, metories, ete.,
full alae machine—not & tay— ran obtain & highl eMfielent
capables of doing work of maching CITA EA*"IFEED IMN
tiinchines costing up to 8300, EVERY WAY, at a mere fraction
Flugs into 110-Voli light of the priee asked for others—at o
socket. Walds stoel, fron, tin, raving that MAY AMOUNE Lo sereral
wire, ste., without Qux, ascid Fundred dollars’ Bend todsay for
ur!w"llllmi P]:'lfan I&:“}:!G“:lh full detalls. Youare not oblignted.
EXPEPIPSNa: S DU SR W Commonwealth Mfg. Co.
Il'll:l:'l.ﬁt'nhnnl—ml‘. FILEE. m7 .Hl_ Hu M.B-"'. HIIIITI.HH

NEW POPULAR MECHANICS
BOOK CATALOG

1036 edition A Billion Idens" just jssued. Thousands of
useful books on proctieal subjects described and illustrated.
Will be sent upon receipt of three cents in stamps to cover
postuge.

SPOT WELDER
$12.95 Complete

Address

Popular Mechanics Press 200 E. Onilario 5L

Chicago

Information on any book free. Write Popular
Mechanics Press, Chicago. 111

3000 ITEMS

WHOLESALE
CATALOG

the press HEhown
sl ol

nt roek
s prices, 1040
- 7 rle full of bar-
s i 15 Bl Mooev
Flans Agenia,
[dpsilprn I'his

i
FREE—Senil for

19316

sPOR5S

wholesale mmﬁ:.'?.

Euin
i

|I' tndny

SPORS COMPANY
1-36 Main Street
Le Center; Minn.

SPOAS COMPANY
AL CERTIR- - MISHLROTA

s e,

When writing to advertisers please mention Popular Mechanics
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' MAKE THIS
Squirrel Lamp

Yea elr, out of & real
m‘rurnh Also muka
mnih-trays, book-
- f-nLa wte,, walme rab-
o P o LEARN
Lu:ﬁ-'r » MOLNT
j filnie, ARIMALS &
FIZH: tan skion mod

iake rugm. ru.r.m.- FariT COOEL

lt*l FUHI BIG profits In

e

Fres book tells how,
FREE
Writs TODA
.nnxl far beaotifa

!r11| 1“-;1 I|||| ny low Lo learn

|
"o, 1008 3 S143 40§ puos o3 |8} 3,uog

AT HOME You enn learn by our modern and
original sysiem of instroetion every partal the Wakch
Repaliiag Trade at home. You ean enri money whils
learning snd prepare yoursell for a well paying
powition or start in bingmisvess mivwer completing our
cograe of instruction. Good watch repairers are
in demand and generally sarn very good anluries.
\ Far particulars spoly 1o the

Wisconsin School of Watch H‘rpllllnn

524 . Mason B, MILWALUREE,

BOOKS FOR RACE FANS
21 bays you AUTOMOBILE RACING 4ih [l:lili fatt}
Mlostrmtbons: driverm and workd's fastest enrs: midgets;
Indpla. Miller-Forde, Camphbell's 360 mph Beach Cor: &
o1 working dwes, .$_ buys you Peter DePaolas' WALL
BMACKER; a big book full of thrilla, epille, lnughs snd
' chills. Hay F. Kuns, Dept. B=18, Madisonville, Cincinnni, O,

‘1’-. NEW

Secure thorough trainilg in airplane
and engine mechanics. Complete Hight
training—modern equipment.

ROBERTSON AVIATION SI:HDI.'IL
S Louis Municipal Airport - ROBERTSON, MO.

with new products. Make
?ell re.peat. Guaran teed
oOrmu nu, apecial prices,
leads. Biggest catalog

GIBSON, Chemist, I:I[-ﬂl]? No. Racine, Chicago

DIESEL POWER

A Coming American Industry

Tue internal-combus-
tfieon engine represents
man’s supreme triumph
of machine power.
Diesel engineers are in
greal demand. Many
are acquiring necessary knowledge through
spare-time study of this modern I. C.S. Course
on Diesel engines. Free booklet!

INTERNATIONAL CORRESPONDENCE SCHODLS

BOX 5613-H. SCRANTON, PENNA,
Please send information on course checked,

[ DIESEL POWER [] ELECTRICAL ENGINEERING
[CJ Mechanieal Englnesring [0 Autemabile Course

[ Aviation Engines [ Air Cenditiening
Nome____

Address

Age

G1A

LEARN to DRAW at Home
Thizs Amazingly Simple Way!

YﬂU have always longed for it—this
faselnating abllity to draw, Now
It ean readlly be yours! Illustrating,
Rapll 8Sketching, Decorative Do
slgning, Commercial Art, Cartooning
—¥ou cin now learn all of this right in
Your own home. Many of our stu-
dents never handled o deawing peneil
before starting, vet today are sue-
cumsful artists with good Inecmes.

Our simple, proven short-out
method makes It fun to learn in your
#pare time. CGet Into this intersting,
profitable Neld NOW! Read below
whit others are making., Then mall
coupon for FREE BOGOK, “Art for

Juph u lew plntn [
uilokly shwtiched |
Imﬂ = And yud | -

have ihe “framps [
work"™ of s draws
ki Fhese Arst F.
lizes glve you the
rough pr
el lipes

)

Ji

-'"“/.I work” v

l i
I ILl!—!Il:I"TI:;n:-ll‘I-II' g
.= and THIS!
Niow yio

phosn how LG
Fuoour o faw
whapet, depd b,
form by Kllmg m
with Ink mr palnt,
I ewery slangln #lep
Foui are gusded
proves rubes whin

shillfull

f‘—-_..

dirset

your lis

Made $125 a
Weok!

**Earned
$1.500 sinne
eompleting
eonnren; have
mineld aE feel &8
126 & wink **—
L. 1. F.,
Cansdi.

£2,000 For

W. R. K.

“dust shpwed 2
runiFaris that
will bhelmg me
B i,  Earps
3280 while fak-
g eoairsn. Haye
mare ordsre
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over B 00" P

:

M. B, M,

THIS BIG
ARTIST'S
OUTFIT

Washingron, D. C.

Book,

Clty .

(Mo salesipan will cull)
L--—--h-----------

— & & Lk, ate.

Address .
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WASHINGTON SCHOOL OF ART,
Studio 123, 1115—<15th Screer, N. W.

'ﬂ-ilhnut obligntion, please send mae B FREE copy of your
“Art for Pleasure and Profic.’

PFCPPERTESRY | 1 e

Pleasure and Profic,” AT ONCE]

Commercial Art,
CARTOONING
and Designing —
All in ONE Course!

It"s like a plensant gamn
when wou lears o driie
this way, You study right
at hame, vet everys hit of
your work receives the in=
dividunl srtention amd crit=
iviam of n real art teacher,
It's nlmost an though you
hmi 1] F-.qulj_-- mriint |1nq¢|-
ing righc wt your albow,

With this training you
progross with amazing
rapidity. Starcing with
strbght lines mnd ourves,
¥on gquiekly learn action,
peripect ive and nll the more
sdvanced secrets of drows
mng. You get o sognd, cong=
plete, nll ‘roond srt trainiog
tased on our 21 yonrs of
mavoesaiul oxporicnce.

Send for FREE BOOK

=—ilrmrribes Intest develop=-
menis and oppariinities in
this [nscinating, good in-
oatne felid—and gives full
deiails of this quick, simple
motlprd. Tells abage agr
stuidonis—their mprceases—
whai they say abouol ovr
enurer—shows nelusl Fepros-
dustions of their work. Aail
idiigpein oF poatonrd todsy.
w.-hmgm&: ool al Art,

i 1115—15th
Se. M. w wl.lhlnglnn
D. C. (Founded 1014

Stato. . .

"
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{Continued from page 3TA)
leakage: Use a barrel of correct capacity

and pump air into it through a meter which
indicates the amount of air going into the

METER TO SHOW HOW MUCH
ALR PASSES INTOD B-:Ei!&)

'l'c;mri SET
O ALLOW
S CERTAIN AR

PRESSURE

N —

SOSG AR PUMP

barrel until the pressure gauge shows the
required air pressure. When the air-pressure
gauge shows the required pressure, note
the reading on the air meter. This will rep-
resent the correct capacity for a standard
barrel at the correct testing pressure for
leaks. This method can be used for any
capacity barrel under any required test
pressure and the reading can be tabulated.
When testing barrels, watch the air meter
to see how much a barrel is over or under
capacity."=—4 Milwaukee reader.

“Pusher” Helps the Auto

“This picture illustrates my Austin fitted
with an outboard motor for auxiliary pow-
er. The outboard is an old Smith motor
wheel. It pushes the car at fifteen miles
per hour. I start the outboard by driving

R
% ]l

POPULAR MECHANICS ADVERTISING SECTION

MAIL BAG

the car a short distance."—Raymond A.
Crell, Detroit, Mich.

Who Knows This One?

“I would like to know if the barometric
pressure at the bottom of a mine would be
greater than the barometric pressure at the
surface of the earth, and, if so, why?"—
Marion Maxey, Lake Crystal, Minn.

Builds Set and Cabinet

“l am sending you a snapshot of my
Economy Three-Tube Receiver built from
the description and diagrams that appeared

in one of your recent issues. The cabinet
was designed by myself to house this little
a.c.-d.c. set, the performance of which has
been very satisfactory. The complete re-
ceiver cost me less than $7.00."—Edward
Malinowski, Wilkinsburg, Penna.

Another Good Suggestion

“Charles Jacobwitz could accomplish a
double purpose if he would use a colored
solution to test his barrels. A discoloration
of the water would show leaks and the ca-
pacity could be measured by pumping the
colored solution out of a calibrated tank.”
~—S. C. Root, Detroit, Mich.



POPULAR MECHANICS ADVERTISING SECTION

THIS COMPLETE, SIMPLE, PRACTICAL COURSE
FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU

A Complete Mastery of
MATHEMATICS

Prepare now to advance yoursell
to an important job by Mathe-
malics Training. Mathemalics
4 is the foundation of all me-
" chanical and scientific work,
{ and of all business or industry
based on science.  Without
thiz essential knowledge even
the most capable man is lelt 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 yvour work and
b the work of others.

Now vou can learn 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 vou by
an expert who has devoted a
lifetime to teaching practical
men the fundamentals of this
important subject.

MATHEMATICS
FOR SELF-STUDY

By J. E. Thompson, B.5., A.M.,
Dept. of Mathematics,
Pratt Institute

These buo]i? start right IrJ::urn1 Eti:r: be-
Einmng with a review arithmetic
lﬂnmplata that gives you all special short-cuts
Course and and trick methods that save eountless
Reference hm!m: of ;.--:iurhlilnr. ']I"hvri they p:i:lr
right into higher mathematics ang
LHII'II'!' in show you how simple it is when an
E Volumes expert explans it for you.  In no time
at all you will be tackling with ease
Arithmetic the most difficult guestions on this
glgebrn pubject.
eometry ]
Trigonometry M EIFEH 5
Calculus Simplified Methods
1598 Pages lllustrated | Mr. Thompson, the author of these
books, has had many vears' sxperi-

ence in mathematieal training. He
presents each practical method and problem in the cleareat,
simplest way. He gote right down to the kind of information
ithat vou need in yvour daily worlk.

Send No Money— Mail This Coupon
for FREE EXAMINATION

D. Van Nostrand Co., Inc, 250 Fourth Ave., New York

Bend me MATHEMATICE FOR SELF-STUDY in & l
volumes, Within 10 days 1 will either return the books or I
gend you 53,095 a8 fAirst payment amd £2.00 per month for 3

months—total $5.00 (5% discount for cash).

o Ty Py B e e S S

Address, .
City and Btate........

Tteferenen, .

FOR FREE CATALOG of W bowls of gprartionl {actrsetion nnl feekmical

i farmaien cheri kere

r————_—————
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Every Needed Fact, Figure, Formula
Every Shortcut and Special Method
in the

WHOLE FIELD of
MATHEMATICS

Now in ONE Handy Volume

For the first time you ean have this wealth of prastical mathe-
matical information, covermg every trade and business, con-
densed into one handy book for quick reference. This volume
puts right at your finger tipa instant [nets and formules for
mauking every kind of mathematical ealeulation. From hun-
dreds of different sources, this priceless information has been
pathered topether, boiled down
imto  brief, simple language, and
applied to actunl problems. Every
mnn in business, every man in the
tnathemationl trades, every man
who ever uses o tool or has 1o make
calculations or estimates in office,
aliop, or home, will find here o treas-
ury of money-making, money-
anving idens.

THE
HANDBOOK
OF APPLIED
MATHEMATICS

Mo f'h vieus knowledge of mathematies ia
el el No study I8 required,  The
speeliie information you want I# casy to
fnd, by looking 1t up in the Index. Tha

S ey e ok ey
Entirely NEW
Greatly ENLARGED

tieal methods, easily-
Hevised throughout, greatly ex-
tended En Hu!m. with » wealth of
NEW Ir'llﬂTl'.lil.‘i s im pll ssptions, The sub=
perta af pulleye, gears, Ahie uss of the slide rale,
agd wolghis and measureas bhinve hesn groatly
lengihemeed, Volealls pew pestions desl with
thi Lapios of sbrengih of materisls, papering,
gleri il s, Amiple new moterml hss
bwen furpished on meckins shop peectice rmd
shrel melal work. Finslly, ss entirely pew

worked formules for solv-
Ing every problem.
Thousands of speeifie ex-
amples  show  you  Just
how to make your cal-
culations, If your work
Invelves mathemntics in
any way this completo
referenes handbook is an
indispensable of your
equipment. It s an amas-
ing t m{*ﬂ:la.!.':'lr! IILI!' 1|.r|’3-' o
el - r O neerT with ongineer-
oF busiaes ma e Tl (e et ey | ing. architecturs, eleo-
vore Ehan ever before, this book will simpdiiy 1I'|l.'-‘|-1-.'r'. mechanies, cons-
youer mast kmportant snd passiing  problems. mtruction, automobiles,
No Increase in Price machinery, printing, or
754 Pages.  lLavishly illstrated.  Sirons any other Industrial
Cloth Bhniding Pago Blee 5 = 8 inchos. work; or with accounting,
nuditing, manufmeturing,
oosts, thxes, or any other
business mathematies. No practieal man, no house owner who
maukes an oceaslonal repalr, no ope who has o home work-shop ean
Afford to b without the valuable Information gulekly found o this
book. A few ol the subjects covered:

Arithmetic Excavations and Mechanics Sheat Metal Work
(incjuding Slide Foundations  Painting Radin
Rule) Concrete Plumhing Electricity
Algebra Brickwork Glazin (D.C. and A.C.}
Geometry Carpentry and  Paper Emnninq Print Shop
Trigonomet Building Heating Business
Waights a Lathing and Maching Shop Mathematics
Measures Plastering Automotive Shop Accounting

EXAMINE THIS BOOK FREE

Send No Money—Mail This Coupon
r- 0. VAN NOSTRAND ©O,, 250 Fourth Ave., New York 1
Bemd me on approval The Mandbook of Applied Mathi- |
malics. Within b days after I reselve the book, 1 ran re- l
turn it snd owe nothing. If I keep It, T will send you S2.00
as first payment and 1 will pay £2.00 monthly thereafter for I
2 months—§48.00 in all l;ﬁJ,; diseount for eashj.

DRI i $h s ST p A oy sy UL I
A s L S e S D R AT I
| TR S o g g R [ . |
Relertnte. . oovvvneisiisrinnssnsssannens : |

|
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No-risk tobacco offer still open
to readers of Popular Mechanics

LISTEN TO WHAT OTHERS
SAY ABOUT P. A.

in keeping 4 or 5 pijpes Lo
—loads a fresh one each time—
with Prince Albert, He aa.:.'s-i v
"P. A. has a rich flavor that's
different. Thebig 2-ounce P. A,
tin holds more tobacco, too.

HOWARD MOSS | x

JOHN TENNANT :moltes a nice French

y
A1

briar. What goes in it? Prince Albert! He R g b d
says: "Prince Albert' ha a mild, mellow, - S
soothing flavor, You get a slower, cooler l
smoke that’s eazy on the tongue,” .g E
gt
o

In asking that you try Prince Albert for 50 sisalite of Tiagravt

your pipe smoking, we point to the sat- tobacow'in_every
isfaction found by others, as typified by 2.0z tin of Prince Albert.
the smokers shown here, And then,

after you try Prince Albert, if you are

not delighted, we return your money.

Our slogan: "You must be pleased.”

Money-Back Offer Held Open—Men
everywhere have tried Prince Albert since
this plan was first announced. Others mean
to as soon as possible. So we are extending
this remarkable offer for another month, Smoke = T d it th

the
on't d, return any
"How can you make such an offer?"” you 4 ou ever smok o in it to Vs at A
some have asked. Here's the answer: gt ¢ of the tobace date, and we ™
» - 5 res th‘s‘ L T }
: . TR with the th from (Sign
; . bt @ mon stag
F ¢ kmosw I.ﬁd? men can easily tell .r.!'m:r Gme within 2 opue DrON: plus PO . OMPANY
in a smoking tobacco once they try it! cefund [“l'l'p“rt\uq.;}l,l.:iﬁ B.*;ﬁ:“'hnﬂhc-mhnt

And, once smokers try Prince Albert, R. J. RE Winston®=

no other brand will do, T
Prince Albert is made from choice to- ALBE“
baceos. It is " erimp cut” for slow, cool b“‘““i

burning. All "bite" is taken out by a spe-

cial P. A, process. And Prince Albertis TH

packed in 75, Soread our offernow. P, A. o 18 B3
makes swell roll-your-own smokes too,

¢ NATIONAL

When woriting to advertisers please mention Papular Mechanics
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RECENT developments in the

art of alloying, treating and
molding metals are revolutioniz-
ing industry.

Metals are making new con-
quests, and almost daily comes an
announcement of new and unfore-
seen applications. As a result, new
industries are springing up and
old ones are expanding.

One of the most significant an-
nouncements in the field of metal-

]ué}* C'u? recently frurn Dr. Colin Fink 2
olurtbia University, who develope .
the modern art of chromium-plating. After ":':3
fifteen years of experimenting, Dr. Fink -
has found a cheap commercial process for \Q
coating steel with a stick-tight and pro- -
tective film of rustless aluminum. The im-
mediate possibilities of this development i
are almost endless,

Steel has strength, body, resistance, and g
hardness, but it rusts when exposed to air
and moisture. Dr. Fink has found a way
to cover the steel with a thin film of alu-
minum and thus prevent it from rushng
This means we can use steel for Extermr
construction and for a variety of articles
slaved by D, Golin Pink oF Coreretin Umwm;r for which it was never used before. Stor
who developed the coating process fronts, d frames, screens, auto

J%MMG . . k)
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bodies and any

airplane industry is
‘also a possible user.

+ al, we must find
. new ways of using

322 POPULAR MECHANICS

number of similar
things may now be
made of thin steel
sheets protected
against rust by an
aluminum film, The

“Since iron is our
most abundant met-

it,” says Dr. Fink.
“Steel has many ex-
cellent qualities, one of

 which is its great fatigue

value. Steel costs one to

two cents a pound;; alu-

whinady thdfs abotittwdri-

"ty-one cents a pound.

Steel is, however, three
times as heavy as alumi-
num. Now, if we cover a
thin sheet of steel with

_an aluminum film, we

can save as much as
eighteen cents on every
pound used.

“I estimate the alumi-
num film on steel can last
about forty years under
ordinary conditions. It is
ordinarily very thin. I
consider .0003 of an inch

S _a thin plate; .00125 of an

i ¥
S |
—

-

" inch may be considered a

L] Foond )
L U

»

thick plate. I don't see why we make
buildings today of masonry or brick. I
would prefer all metal and glass con-
struction,

“The serious objection to iron has been
corrosion. Every year 20,000,000 tons of
iron are lost in corrosion. And twenty per
cent of new iron production must be used
for replacements, From an engineering
point of view iron is our basic metal; there
are not enough of the others to go around.

“I don't see why in the next hundred
years we should not discover a cheaper
process for converting iron into steel. We
also must develop a cheap all-around al-
loy; it should be
light in weight, non-
corrosive, hard, and
possess super-ten-
sile strength. Steel
is good now, but I
believe that it
should, and I think
it can, be made ten
times as strong.”

As consultant to

. -
the engineers and
architects building
Radio City Dr. Eink
advised them to

spandrels, in place
of stone, underneéth

1

The three steps in powder metallurgy shown in Columbia University lab-
oratory. The metul powder iz poured into a mold, the powder is subjected
to pressure and the miolded vbject is heated and hardened in a furnace

]
e
-

aluminum-=silicer™§
»

ol



sills. These span-

W s
ﬁdrels e one-quarter of
an ingh thick and their
use sgves a great deal of
L'wmg If, says Dr. Fink,
“ the p Esent process of
.&*coatl steel with alumi-
num bad been known at
the time Radio City was
builty I would have

specifi¢d steel spandrels
ne-fiftieth of an

t;uld have been

allurgy,” has
to its present \state large-
ly through the efforts of
C H

metallurgy is a process for mass-produc-
ing metal articles without resorting to
molten metals. To a large extent, it is
“eold” metallurgy.

Specially prepared powders of the de-
sired metals, or metal, are poured into a
mold and subjected to a pressure of about
thirty-five tons per square inch. The tiny
particles are thus made to stick to each

« other; they are united in a permanent
bond by heating. The finished product re-
quires no machining; after polishing, it is

o~ {Continued to pln‘u 130A)

Dgnchﬁ:vle gplkes for Golfers

v, an Be Worn on Any Shoe @~

Spikes mounte

can be attached tos
any pair of shoes
or boots are now
available for the
golfer. Made o

rust-proofed steel
they are fastened
to the sole with
clamps adjusted at

the instep.
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POPULAR MECHANICS

Dr. Stmhy B’nh-f af work on & giant jig-saw puzzle—the restoration of
the thirteenth century windows of Salisbury cathedral

on a plate which~

@ /o J ¢

Restoring Church Windows
Is a Giant Jig-Saw Puzzle

G ¢

5
1\

Jig-saw puzzlers, even the most expert,
would probably throw up their hands in
despair if faced with the task which Dr.
Stanley Baker of Salisbury cathedral has
impofed upon himself. Dr. Baker is at-
tempting to restore the thirteenth century
windows of the cathedral, a task made
necessary because the architect threw the
famous glass away when the building was
restored in the eighteenth century. Dr.
Baker has been working on the task for
seven years and the complicated jig-saw
puzzle was brought a stage nearer com-
™ pletion recently when he received three

oy small parcels of glass from New York o
\\“ ‘here they had found their way years age. ,

an:lied Potatoes Turn Black
if Soil Lacked Potash

* »

P
A

/
L]
Housewives who have found that boiled L é

potatoes have turned an unappetizing blue ,

2 F

or black, instead of remaining firm ill'ld:'.“'

white, may learn for the first time exactly

,Ju

L]

why thls happens. Prof. W E Tuttmgham .:i;

of the Umversit of Wi
ere 151’!010!‘31’1
formation uf pigment products which ap .

v-

is the result of’ O

pear when the pﬂtafues are grown in soil
Iackmg potash. :
J
: j :f an B . L
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Giant Rushmore Statues Dwarf the Sphmf

o . : ';:'-'
MECHANICS ,_r";

e

o

Colossal statues carved by man are
dwarfed by the figures being blasted on
the sheer side of Mt. Rushmore for the
new national shrine. For mstamr:e. the
nose of the Washington statue is two feet
longer than the entire head of the famous
Sphinx. Ten thousand fons of granite were

Phato by Tubllshers Phote Servic

Two of the giant heads in the Mt, Rushmore group, Washington and Jefferson, as they appeared at
beginning of winter. Washington's nose was modeled by removing 10,000 tons of granite

blasted away in modeling the nose and
nearly half a million tons have been re-
moved from the mountain in carving the
 figures of Washington, Jefferson and Lin-
coln, The heads of Jefferson and Lincoln
are well underway, after five months work
by Gutzon Borglum and his staff. ”

|

gl_lectfw Fan Helps Sym.hromze Camera*with Flashlight~

,. One method of timing a camera flash-
Kght synchronizer to catch the peak ligh
~uf the flash was workgd put, \;Ii‘th!an QET
“tric fan by a St. Louissman.

4.'-.-. ‘hite marK on one of the fan blades

o set it revolving at its slowest speed, abeut L

synchronize :!\:rer with peak of Light
Jiv g i

. | AT B TRl
S AL SRS X

L™ « Y &

ime exposure and speed shot of revolving fan help ~

/.. twenty revolutions per second. Four feet’

*away he aimed two Cameras, setting the
shutter of the camera being tested at its’? -
_highest speed, up to a five-hundredth of h‘-\
- - second. The other camera, for checkingp
' purposes, is set at ‘tune" and opened; they,
. lest camera and its hqlb are “fired” and -

> g check camera clo Thus the time
O & D . = "%l - Som .
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set camera takes an im-
age of the entire burning

olution of the fan. The

MECHANICS

Giant Geﬁerator to Help

sl e ity 4,5 q® nght Cltles in Six States

test camera snaps only an
image of the white mark
moving during the brief
exposure, and if the syn-
chronizer has been ad-
justed properly the peak
hpht and shutter expo-
sure coincide at the same
segment of the circle. In
the test illustrated, the
duration of light was from
segment one to five, with
‘the light peak in segment
two, where the shutter
fripped. The peak filled
one-gighth of the circle,
indicating the shutter
snapped in Yie0 of a sec-

,ond, or one-eighth of the g

* .fan revolution which oc-

* cupied a twentieth of a
second. If the shutter had

Zexposed in segment one,
it would have been too
- early for the peak light,
and if in three, too late.
The synchronizer could
e been corrected by
adjusting the tension
springs, tightening them
if the shutter snapped
too late and lengthening
them if too eagly.

g

View Cleared by Taking Spoke
Out of Steering Wheel

Improved vision for the automobile
driver is attained by using a steering
wheel which has no spoke in its upper
half. The spokes are of carbon steel which
will bend in case
of accident, re-
sulting in new
safety for persons
on the front seat.
The wheel was
developed by the
Chrysler engi-

I

yud | Y

ATV
Together with scveral others, this huge rotor will generate power to ligh
many cities when Boulder Dam is completed

One of the world's largest generator
has just been installed in the power house
on the Nevada side at Boulder Dam. This:
giant machine is a rotor which will devel-'
op 82,500 kilovolt amperes to help furnish
power and light to six states. Fifteen of
these generators will be installed in the
same unit, which will be coupled with
other units when completed. The mety”
shown working on tﬁe generator give some
idea of its great size.

weetest thing ih-the-World is alpha-

anti-pirilla-Aldozime, ly developed
chemical substance Which is eight times as
sweet as saccharine-g d 2,000 times sweet=", . .

- : : n cane sug -
et hgmrm M ey Jn (T3
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Power Cycle Like Scooter
Is Cheap to Operate {Q

||.I ..-'L]

L.

Power eycle like child"s scooter driven by a one-half-
horsepower, four-eyele engine

Resembling a child’s scooter in appear-
ance, a power cycle boasts a fuel con-
sumption of 100 miles or more to the gal-
lon and is simple in construction. Spring
O suspension and sixteen by four-inch pneu-

matic tires give a floating ride. The rider
J sits upright in a comfortable position,
b ready to step off at a moment’s notice. Two
" pedals control operation, the right one be-
ing the brake while the left automatically
"/ ‘engages the clutch and opens the throttle.
It is powered with a one-half horsepower,
four-cycle engine, develops a speed of
twenty-five miles an hour, weighs 170

W pounds and is eighty inches long.

|
I

-
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T ltﬂ&}anger of Lead Dust Reduced
. by Latest Respirator
= \_Approval of a

pirator for lead
dust, one of the

= the U. S.Bureau
of Mines. It is the
mechanical filter
® type, designed to
protect against in-

. " halation of me-
w 2 : n

'F zlgyriads of Shooting Stars

E/570

MECHANICS

chanically generated dusts whose main
constituent is lead, such as those produced
in the manufacture of storage batteries,
enameling, pottery. making, rubber com-
pounding, saridpapering and chipping
painted surfaces, paint making and min-
ing, milling and processing lead ores. The
respirator also protects against quartz, as-
bestos, iron ores, cement, limestone, coal,
wood, cellulose, flour and similar dusts.

Bump into Earth Daily

3
N
Don’t worry about being struck byé'\-

meteor, even if 24,000,000 meteors bright™
enough to be seen with the naked eye

- bump into the earth every day. Three
Jundred thousand shooting stars as brigh

Vega burst into our atmosphere daily
most meteors burn themselves out be®
ore landing. Prof. C. C. Wylie, of the
University of Towa estimates that 130 me-
eors as brilliatk as the full moon can be
een every year from a single spot on the
arth, and six explode violently. About
nce in 300 years a meteor as heavy as
ty-five tons collides with the earth. At™
the present rate less than an inch of me-"R
teoric material would have fallen on the
earth in two billion years.

Chemical Rope May Protect a
Opysters from Starfish

Actual photo of starfish forcing open shell to get
oyster. Starfish will wipe out oyster beds

How to protect the oysters from
isa problem on which the ¥

eries is wor A photograph taken 2
7 sifoeruhhen i
TN, iy e




& :l:ently shows a aarﬁsh in

b oyster, After wrapping

ﬂ ‘the oyster, the starfish
w‘hpphes pressure and ex-

f 1

#’ *“less to resist and the

i

+# "and eats the victim,
_-g—I{:-rdes of starfish attack-

-
7

'J,I

“beds will soon wipe them

~ sweep the ocean floor, en-

beds. It is hoped that this

I ET W

MUM

;:w !Méﬂ hW.

e act of opening an

its five “points” around
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Phgtogza‘i)h in Dark Theater
Taken with Infrared Light

327

des a fluid that has an
effect similar to that of
ether on humans, This
makes the oyster power-

starfish opens the shell

ng productive oyster

out. Bureau of Fisheries
men use “mops” which

tangling the starfish and
hauling it to the surface
to be destroyed. Experi-
ments are being made
with a chemical rope to

be laid around oyster

rope, which is weighted

and lies on the bottom, will keep starfish
away. It is impregnated with a mixture of
paraffin and a strong chemical. Paraffin
keeps the chemical from dissipating and

. the chemical drives away the starfish.

.

Horn and Light for IE ﬁmycle
Combined in One Unit

One of the latest accessories for the bi-
ycle is a streamline electrie lam;: which

_ also contains an electric horn in the rear.
:-nihe two elements operate from the samg ¢

.*}'Ht:-_t:t- .

attery of three ?hlight cells.

Photograph y‘éuﬁﬁn ﬂ-{nrytar England and her party at the theater mml'-
with infrared light while the theater was dark

\QDI Richard Schneidewind of the-Univer-

T

Combined dﬂ:‘tﬂ: lamp and horn !nr brc vele

1*’:1151 LV

s g

3 /this method that one manufacturer cam_
-'{ plate 100 frying pans per hour instead of =
. o sixty-five. This time-saving results from
; elimination of the necessity for fitting \
special wire loop into each unplated pan

zhan lf tze low spnaa

Clear, sharp phﬁtugraphs can be taken””
in a darkened room with “invisible light.”
Without disturbing the audience by using
flashlights or floodlights, a cameraman
snapped this picture of Queen Mary nf
England in the royal box at a London
theater “first night.” The photograph was
made with infrared light while the theater

was dark.

Chromium-Plating Speeded Up
\ by Chemical Process

By using complicated organic chemicals,

— ¢ ity of Michigan speeds up even plating ui‘"

on-CorTosive chromium on other metals. &

The process gives a spreading effect whichs 1 .

g

x_jEsults in complete plating of hollows and ® L
high spots in the metal. So much faster is®™

to keep the electricity from going directly

to the high spots, as lightning acts, and ™~

Eausmg heavier plating on the “bumps”
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Sun-Ray Steam Engine
Hope of Cheap Power

ich is operated by heat of sun

Possible home and industrial uses are
predicted for a steam engine designed by
Dr. C. G. Abbot of the Smithsoni
tution to operate on solar energy.
glne is driven by steam produced by the
sun's heat. Its designer believes that it
may solve the problem of cheap power.

‘% (5%

Movie Hilm Held in Magazine "
Is Easy to Load in Camera

Home-movie cameras with magazine= -
luadmg film are now being produced by
EMG-

ak company.
KAmateur movie-
making is simpli-
fied by elimination
of the threading
process, the film

being loaded by
merely opening

%

the camera and
. slipping the loaded magazine of film inside. -

It engages with the: camerﬂj(p&ratmg'

"'f il 1_,-’.‘-(8\@&' .

an Insti-  auxidiary:
een- by a lever: Extra width necessary fo

the hinged door of |

ECHANICS

methanism automatically, If it is desired
to change the type of film, perhaps to in-
sert color film before the entire footage is
taken, the magazine can be removed and
the other slipped in place. This camera is
available in the sixteen-millimeter size,
and is equipped with interchangeahlep
lenses, three-speed operation, a lock to
prevent accidental exposure, and a “pulse”
which clicks every half foot, or twenty
frames, to help time the length of a scen

A footage meter on each magazine sho
how much film has been exposed.

2/85%%
Invalid’s Chair Rolls into Car
to Give Shut-Ins an OQuting

Invalids may enjoy the pleasures of
toring if their families take a tip from
Seattle man whose car has heen altered to
permit ro and out
of the vehicle. The chair, built with extra
heavy padding and double duty springs, is
.clamped beside the driver’s seat after be-
1ng rolled into the car on grooved chro-
mium nickel rails attached to the door
sill. When not in use, the rails are bolted
to the front bumper. When the invalid's
chair is rolled from the car on a set of
auxiliary wheels which fit snugly into th
grooved rails, the chair is moved on a se
of large-size pneumatic-tired wheels.

wheels may be raised or lowere

\

rolling the chair in and out of the car
attained by removing the right centet
door post.

J
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£/BEAUTIFUL Temple of Light near
a icago whosa tough, rugged sinews of
{ J concrefs, ]qu|td with ETY!*F‘I'-];LF} {rﬂq-

Oj-rk‘v ments of quartr, are so delicately

molded as to give the appearance of
a piece of fine lace, as can be noted

q-j on the dome. The entire structure, out-
“-Tt’:-:- . side and insida, r.—vE-nhmHﬁr will have the
% :::'r_ same appearance as the dome. Right,
':'i p= note how the lines of nature have been

repraduced in concrate [n this stlnhm
of St, Christopher. AN

-"“ll-ﬂa'- 'L"Lf"-i-r—“ Ve W m“—u'{.l)ﬂﬂ(
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CONCRETE has brought bowling out-of-doors, as evidenced by this night scene on alle
of man-made stone at Miami, Fla.

LA

UILDINGS in the gay colors of
B the rainbow with sidewalks to
match, or to harmonize, New
brilliance, new color, new
beauty, never before available in strue-
tural building materials.

These are among the remarkable possi-
bilities of recent developments in con-
erete.  For conerete, like Cinderella, has
doffed the costume of a trusty but humble
servant to be acclaimed both beautiful
and remarkable, Truly, a magic stone.

Trusty, because it has served faith-
fully for centuries ; no longer humble, for
it has been brought from concealment be-
hind a mask of veneers. Beautiful, be-
cause sincerity and honesty have been
substituted for imitation by utilizing
natural advantages of the material. In
competent hands, concrete can be made
toe Je&m any mood, from the somber to

(¢3FE G/ g

1]
the exotic. It ean be m rm!y,tﬂ.' er
to freeze into an enduring monolith.

Conerete today offers possibilities un-
dreamed of in the classie days of early
Rome. Heat-insulating conerete, sound-
absorbing concrete, high-strength con-
erete, lightweight conerete, architeetural
concrete, quick-hardening concrete, col-
ored conerete, low-heat eoncrete—these
are major developments that give the ma-
terial adaptability that exeeeds the vision
of even a decade ago.

In the classie days of ancient Rome,
concrete and its use were highly devel-
oped. One early structure, the Castle
Sant’ Angelo, is still in use. It was built
in 138 A, D, but was by no means the first
conerete structure. With the decline of
the Roman Empire, the art was lost. It
was England's interest in shipping that

finally revealed Eﬂrﬂan cement and



Color i being used everywhere, and above
is an example of the permanent adaptation of
color to a home. The entrance, like the rest of
the building, is constructed of concrete, made
by using aggregates of selected colors which
are exposed hy treating the surface with acid.




r i o4 I" d
COLORFUL terramo esplanade which forms the ap-
proach to the Adler planetarium in Chicage. Blended

-,
a* g

—

' 'rkl-rr nearly fifty color tones, accentuated by a shallow G ..\
s 1/ sheet of water flowing over them, the "cascade of the oY
X AN " ¢
moonths,” as the central panels are called, seems a o

o v Q.-. 1 . r magic carpet of color harmony. Below, designs in col-
=5 PADDLE “° % = " ’i' » ored concrete by John J. Earley which add distinction g Sy
~ TENNIS COURT r_/ h 2~ A N ~ to a low-cost home with pre-cast walls.
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gave us the marvels andf}n}rsterim of pres-
ent-day building. English shippers needed
ighthouse on storm-ridden, wobbly, dan-
gerous Eddystone Reef, in the Channel a
few miles off Plymouth. The first light-
house on Eddystone, completed in 1699, was
carried away by the sea. The second, also
f wood, was destroyed by fire in 1755. Then
John Smeaton, an eminent engineer, was
engaged to design and erect a permanent
tructure,
Smeaton knew that if he could find a
gement that would remain hard, exposed as
t would be to the weather and the elements,
whie could build his lighthouse of stone. That
] wwyould give it the advantages of weight,
freedom from repairs, and security against
destruetion by fire. So the construetion of
the third Eddystone lighthouse revolved
upon a painstaking study of eementitious
materials, conducted. in a remarkably sei-
entific manner considering the facilities and
practices of the time.
Smeaton was able to make acement funda-
=, mentally like the present Portland eement.
The lighthouse was completed and remained
for a century or more in thé stormy

- M

and sea-swept Tocation. ;Thus the *‘lost Ro- :
man art’’ was revived dnd vastljr improved -

or this new *‘magic stone’” became as hard
as stone itself. It hardened under water
or in the air and it interlaced a myriad of
microscopie fingers into the face of the hard-
est stone, uniting the two as one, To James
Aspdin, English bricklayer seeking a better
mortar, goes the eredit for naming this ar-
tificial stone ‘‘Portland cement ;?r its re-

-

CONCRETE has beauty as well as per-
manence when shaped by an artistic
hand. The cencrete bench and checker-
board in colors stands at the Manhattan
gnd of the Queensborough bridge. The

" charm of the colerful garden of a Wash-

ingtop home is enhanced by the delicate
ues pf the concrete fountain.



are the limitations of forms in which concrete can be cast, as

evidenced by
A W s
semblanee to the building stone of the
Isle of Portland.

It was Aspdin, who established the first
cement plant, at Wakefield, England, in
1825. Three years later his cement was
used in the Thames river tunnel. By
1850 the manufacture of Portland ce-
ment was well established in England. A
concrete pipe sewer was built in 1842 and
in 1850, a British patent was issued for
casting solid walls of conerete in wooden
forms. A small, reinforced conerete boat
was buill in 1850. Garden pots, tubs and
tanks were made of eoncrete soon after.
Principles for designing reinforeed
beams, arches and pipes were announced
m 1855.

The first modern concrete road was
built in 1862, at Edinburgh, Secotland,

g fuunhinvj ost unykual desig

W

and is sfjll in use Yoday, Ways to e
concrete pavement and floors and walks
around wells were deseribed by Vitru-
vius in the first century after Christ. A
patent for reinforced concrete floors was
1ssued in 1867 and one for hollow con-
erete blocks for building walls was issued
in-the United States in 1866. In 1874
came a patent for shingles and hollow
blocks followed by patents for manufac-
turing artificial stone by the sand mold
process, and for artificial stone, in 1902.
The first eoncrete bridge in this eountry
was built in 1871 ; the first tunnel lined
with conerete in 1874. But it remained
for the third decade of the twentieth cen-
tury to perfeet beauty and wide utility;
to match the pace of modern industry.
Portland cement first was made in

| |

= e
1 l_.J'_J

L

s
LM
[ =

=4
i |

]F'
=5




o —_

|

= - — e B o
o {“'1 ULCAL {»{ l'l.;_k.ﬂab_.x_..-la . }Lza,..-ft..- ._-.t..-vu__]j.-‘f‘
wind HIS church shows how c}ﬁ%iﬂi:adnph ihﬁ;

to interior, as well as exterior, decoration.

America by David 0. Saylor at Coplay, Penn., in
1872. Other plants followed rapidly for American
builders found urgent need for this material in the
expansion immediately after the Civil War. A
network of eanals, bridges, and then railroads, in
addition to buildings, challenged manufacturers to
supply the demand. It was not until 1897 that use
~._0f American cement ex- (Continued to Page 1284 )
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Navy Planes Tied Together Fly in Formation

Three navy planes, roped together, and fAying in formation. The planes take off, Ay and land while
tied together and the pilots boast the rope has never been broken

Just to demonstrate their skill, pilots of
the naval reserve rope their planes to-
gether and fly in formation without so
much as tightening the cord which binds
the ships to each other, The planes take
off, fly in V-formation and land while tied
to each other with a rope which has never
yvet been broken. ?’ ;

ble'“
ssl \%

‘Speaking Paper”’ es

invention of "spealung paper” by §
gentine engin imed this paper
i i spaper to print an actual =

which readers could reproduce in thei
The system,

sound track is registered on a cellul
negative by means of a microphone an
ﬂscﬂlugraph From this photographic im-
pression a block is made from which i
printed the speaking paper, a series
close parallels of jagged black lines.

per, about the size of a single newspape
sheet, is fitted to the eylinder of a machin
resembling an early phonograph in ap-
pearance and a photoelectric cell retrans
lates the lines into impulses which iss

14 4 L ¢ 17

record of a public speech, concert or pla&'g - -

ealled . Fetnliptafano, o
erates somewhat like a talking picture %ﬁ'
i

Néat rbnfl Zshing Reel Shows
Length of Your Cast

Containing a built-in meter which shmws
at a glance the amount of line payed out
in a cast, a reel for fishermen uses a
high-grade fifty-yard silk fishing line. Be
fore reeling on a new line of a certain
weight, either a cork arbor or “filler” line
is used to build up the spool diameter o
the empty reel t
the required size
for that weight,as . °
marked on the '
side of the spool.
This enables the
meter to register
accurately wh
the line is cast or
rewound as it
works both ways.
When the line
reaks or a new line is put on, the meter
s set to zero by turning a knurled di
When an angler makes a thirty-yard cast

and gets a strike, he knows he has twent’nw

yards left to fight his fish. In trolling and
still fishing, it is easy to determine how
much line to use and the level at which the
fish are biting with the aid of the measure.

{(Sweden is producing “safety" matches

which can be struck op any dry, rough
surface :j.vell‘as on hux E Ei
A 1 J J‘ - N l

I

r e
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- WHAT are the ODDS

T he construction
crew, felt, and
the dynamite
workers, below,
probably run less
risk than you

( NE hundred and one thousand killed,
s 370,000 permanently injured and
w 9821000 temporarily disabled. Such was
% the accident toll in 1934 on the highway,
@Y  in the home and at work., What are your
chances of going through this year un-
scathed? Just how safe are you, and what )
can you do to increase your safety? than of being killed in a steamship, rail or
Research workers have discovered many  airplane accident. And the chances of |

existing popular beliefs regarding the meeting accidental death in a mine or fac-

risks you run are wrong. For example, vou *tory are far less than on a farm. .

are safer driving a car at midnight than at Science has increased its efforts to safe- .

seven in the evening. You run less risk guard you and has devised many new me- Z
driving in crowded traffic than on the chanical safety devices to help protect you—--

open highway. There are less chances of  in your daily life. Whether it be in the

getting killed in a bath tub by slipping on = home, on the farm, at work or while trav- & .

a cake of soap than by falling out of bed “ eling, an army of research workers is ever "»

or slipping on a chair. There is much more  vigilant in your interest. But psychologists A
chance of your drowning on a public beach point out that the weak link in reducing &

L]
- S ' "
R R WL TR SR : i 2w ~
% t = R e - ._ i & i .
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Skitng looks dangerous but care-
lesznezs on a stepladder ix even
more hazardous

accidents is the human element—the care-
lessness of the human machine—you. The
majority of fatal and non-fatal accidents
are not caused by mechanical failures or
structural defects of modern inventions
and conveniences but by carelessness,
How safe are you? That depends upon
what you do and where you live, but most
of all on how ecareful you are. The geo-
graphical location of your home has some-
thing to do with it. Residents of Okla-
homa, North Dakota and Rhode Island live
in the three safest states from an accident
standpoint, statistics show. Of course, some
occupations are more hazardous than oth-
ers, but such factors are small compared
to the risk you run through carelessness
in your everyday life. Here the odds
against you are fixed. You have one chance
in 1,205 of being killed outright in an acci-

These two men, trained to play safe, are taking few-
er chances than you probably take daily

339
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RHODE
AUTOMOBILES ISLAND'S
CLAIMED DEATH RATE
36,000 LIVES 53 PERSONS
IN 1934 g FER 100,000

Left, a ladder ix no place for a careless man.
Above, driving this locomotive is safer than
driving in front of it

From the standpoint of accidental falls, your bed-
room is the most dangerous place in your home

dent, one chance in 331 of being perma-
nently disabled and one chance in twelve
of receiving less serious injury.

Motor accidents were responsible for
the greatest number of accidental deaths
in 1934, taking a toll of 36,000 lives. A
close second were accidental deaths in the
home, elaiming 34,500 victims, Accidental
deaths in sports were third with 17,500
deaths while accidents at work were fourth
with 16,000 deaths.

Although automotive engineers have de-

vised many new safety factors, such as
no-draft ventilation for clearer, safer vi-
sion by keeping the inside of the wind-
shield and windows free from fogging in
cold weather and rain, and improved hy-
draulic brakes for safer, smoother, straight
line stops, due to the human factor of care-
lessness, you still have about one chance
in 3,388 of being killed outright in an au-
tomobile accident some time this year.
The highest risk is on the open highway
where over thirty-eight per cent of auto-
mobile deaths cccur. Your second great-
est risk is between street intersections
where twenty-three per cent of accidental
automobile deaths take place, and the most
dangerous time for you to drive is be-
tween T:00 and 9:00 p.m.

If you walk, you may be one of the
16,200 pedestrian victims of others driving.
Here is one of the most outstanding exam-
ples of human carelessness for, in a study
of one month's pedestrian aceidents in
Chicago, ninety-two per cent of all the
cars which struck the pedestrians at in-
tersections were going straight ahead at
the time and only eight per cent were
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making any type of turn. You
have one chance in 3,536 of nﬁ-
ing accidental death in your hdmie,
for in spite of increased safety de-
vices introduced in the home, ac-
cidental deaths there during the
past few years have been on the
increase. Falls and burns have
been the most important types of
fatal accidents in the home and of
these, falls were in the majority
in 1934, accounting for 14,100,
Strangely enough, according to a
four-year analysis by the Kansas
department of health, thirty-nine
per cent of fatal falls occur in the
bedroom. Tripping on staircases
accounted for but sixteen per cent
and slipping on a cake of soap in

o
101,000
-'l!'-_ _w_tLLED

h S 370,000
NEW YORK'S L PERMANENTLY

NEVADA'S : : PR ;
i DEATH RATE T P DEATH RATE = INJURED | "n_l--
5PORTS CLAIMED NEARGGECLEIEl WORK CLAIMED . BESEGECITL | & 521000
7500 LVES  [RRaleleXelels 16,000 LIVES EilleleYeele) ﬁ L Ay
IN 1934 IN 1934 "~DISABLED

Top, you run more rishk speeding on the open highway than driving in heavy traffic. Below, carelessness
in using farm machinery accounts for many agricultural dbcidents

the bath tub accounted for four per cent. Are you careless in following your sports

The greatest risk of fatal burns occurs hobbies? You take the most risk when
in the kitchen and the next highest source swimming at a public beach, In spite of
of danger from this cause is the living vigilant safety precautions, 7,700 people
room. In spite of fool-proof gas and elec- drown annually. The majority are victims
tric contrivances, safety ladders and other of downright foolhardiness in swimming
household appliances, the bedroom and beyond reasonable distances or when fa-
kitchen are the most hazardous rooms in tigued. Men and boys run the greatest

your home. &, . {Continued to page J24A)
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R * Claimed to bc one of the fastest fiehting aircraft in the world, this trim manap.l:: e 15 shown g a test

e
’S Driven by the latest twelve-cylinder
supercharged engine, a new British fight-
ing monoplane is being tested by Flight-
Lieut. P. W. S. Bulman for the Royal Air
Force. The ship is said to be one of the
fastest war craft in the world. The pilot
is completely inclosed. Air resistance in
flight is reduced by retracting the under-
carriage into the wings.

Air Torch Speeds Incineration
¢ /e lgﬁ.r Forcing the Draft

Faster IEml:l more complete combustion is
obtained in one type of incinerator by the
blowtorch princi-
ple. Oxygen is fed
directly to the pile
of burning waste
and to rising gases
by an air torch,
resulting in a
forced draft that
develops a much
hotter fire. The
rinciple elimi-
nates the need for
a horizontal grate,
except for con-
venience in dumping ashes. The burning
area is a combination of dumPi.ng grates
an& hearth

)h.nnﬂ’h ﬂ?,‘z G

' "ll-caﬂ sz »

flight after its delivery to the British Royal Air Faorece.

the retractable landing ged

d’
'f elve-Car Streamline Train
to Slash Time Schedules |
Fastest long-distance train schedule in
America is that laid down for the “C].%Jﬁf

Denver” when this Union Pacific
Tiner starts its overnight run over the

-
-
-
o
i
-
=
=
S

1l

Thiz Diesel-electric locomotive will haul a twelve-car
train overnight between Chicage and Denver

1,048-mile route between Chicagoe and
Denver in June. Its two Diesel-electric
power cars are capable of hauling the train
at better than 100 miles an hour, and an
average speed of slightly more than sixty-
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five miles an bour will be © FoytA).T'on ‘Evye’ to Penetrate \39\

required for the sixteen- 3\
L]

Boiie ¥, Regulde iy Many of the Secrets of Space%

%

for present Chicago-

Denver trains is nearly

twenty-six hours. The

two 1200-horsepower

Diesel engines are housed

in separate cars, and can

be operated jointly, or

either motor separately,

from the front cab, which

is mounted high and

.3 slightly behind the

rounded nose. Power

2 cars are of Cor-ten, a

chrome alloy steel, and

- the other ten cars—three

sleepers, a sleeper-ob-

servation car, dining car,

two coaches and three

cars for baggage, mail

and express—are of alu-

| minum alloy. Similar

.\ conventional trains weigh t
Qabnut 1,200 tons with the ‘1-

4 locomotive; the streamliner will weigl‘i‘;;) Weighing more than forty tons, the

Eighty-two-inch reflector telescope for McDonald observatory. Compare
1 ize with figure of man at the right ? ;

only 600 tons. Of standard outside dimen- S _eighty-two-inch reflector telescope for the =

«sions, the cars will ba five inches wider Mcnu@mwﬂ]wg&x., )

L) inside, Twin trains will leave Denver and 3was completed recently after months of = <&

- Chicago in the late afternoon and arrive at Ttedious work. Despite its great size and ¥

-t the other terminals the next morning. & _—gnormous weight, this giant eye, which is =
2‘ / 5_. expected to penetrate many of the secrets

. . of outer space, has a tolerance of only
Specml Snnw—Bu::kmg Auto one forty-thousandth of an inch. By us- -

Carries the Mail ing film sensitive to infrared rays, photo- *“| .
Designed with tractorlike wheels, a ' graphs of the heavens taken with the aidq |
pecial automobile carries the mail be- * ©of such telescopes reveal pictures of stars'(J
'Tw“ﬂ Idaho Falls and Bone, Idaho, refo. that the human eye may never have seen. « -
1 ' »
=

gardless of “Weather conditions.” The-cary iC” 5 § i
bucks snowdrifts or climbs on top of th% tI{r ﬂ‘i‘{? S po ¢ Fungus $o Cioass > ::.-
%

averaging fifteen miles an hour. ~~ Is Cured by Huge Fans %

-g? One way to check “brown spot,” the
. fungus disease that kills grass, is to fan it.
= The fungus thrives in hot, damp weather,
N but wind checks its growth. In experi=
ments by the department of agriculture
giant fans resembling airplane propellers
kept air circulating over the turf and -
¢liminated the brown patch, apparently by S
raising the evaporating power of the air
so that fungus could not grow. Brown
% patch might be treated by cutting venti-
" lating lanes for air through dense vegeta-
tion and engpuragipg air circulatio

to conguer deep snowdrifts Ly
Carrneenr Yy
W-

e — f
‘\1 T_',-’"]?flqnjm e T A }' /

>
4
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Extra rear wheels and fexible track enable this car,
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‘o k%bot Helps Wrestler Strengthen His Muscles

=
0 }] -
\Q % Two views showing how robot helps wrestler d'ﬂufu-n powerful muscles.
Right, dummy with springs te resist wrestling [l"ipl% f 5 é fage
S A

T~
™ Designed to develop powerful muscles Nerve-Tester Seeks to Learn =

=._) S0 necessary to the wrestler, a robot train-
ing partner is used by Everett Marshall. w-h? You Are ngh Strung

bThe contraption is made of wood with " How do you react when frightened by a -

large concealed springs to resist the wres-  sudden noise or danges? Do'you feel shiv-

tling holds clamped on it in training. The ers running down your spine? Why are < -

dummy has a head and almost a complete  you more high strung than your brother? . é
s

body of wood, with strong springs attached _ These questions are being studied in ave
to stirrups in which the feet are placed.’

e stirrup arrangement is intended to:”
give power to the leg museles. When the
wrestler grips the dummy under the arms
and back of the neck to set the full nelson
hold, the springs resist. At first, Marshall
could hardly bend the dummy's head, but
constant training has so strengthened his -
muscles that now he can force the head
far over, exerting a pressure that few
estlers can withstand. Other wrestlers
frequently use mechanical devices to build
'Y up their muscles for the application of .
some favorite hold.

L]

* {[Names and addresses of manufacturers
and dealers in articles described in this
magazine will be furnished by our Bureau
of Information upon request accompanied

Testing responses of a man's sympathetic nervous
by st-am_l:lad. self-addressed envelope. system to physical and mental stimuli
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London hospidal. There scientists record t /
an's reaction to pinpricks, to fear pro- | Snarls in ackle Remuved

du{:ed by unexpected noises or threats, to ' bY Leader Stta[ghtener
™ mental calculations and to deep breathing.

s Activities of the involuntary nervous sys-
tem differ in individuals, and so their emo- N
tional and physical reactions to stimuli i s

J.! 7]

vary—the fast-beating heart, “goose flesh,”
digestive upsets, and similar bodily proc-
esses which occur without conscious effort.
The tests center on measurement of the
reactions of sympathetic nerves as seen in__

%changes of the size of blood wvessels. A “&

o

pneumatic system connects the finger en
of the subject with a mirror arrangement
and the minute changes in his finger blood
vessels are recorded photographically,

Shower Bath for Army Camp:::}\é
Provides Sun Ba Tnp_

Water may be scarce in thin ia, £ -§ ) ‘.
alian soldiers in one army ¢amnp ma:-:k':j :
ed to pipe enough for an open air show=

bath. They mounted the shower on a 3
it and pumped water into four contain- .
. - on top—apparently using discarded oil =~ € MMwevkee Joumal L

- =y Straightening a tangled gut leader with latest aid to
¢ ns for the “tank. keeping fisherman's temper unruffied i

Snarls in the gut leaders of fishing tackle
can be removed by a special straightener
designed to keep the temper of the trout
(fisherman unruffled. It is made of alumi-
num, with a rubberized material inside, 3
: nd leplaﬂes the familiar soaking pad. =S

®. 7 3
% _ Spring Nut Permits Greaémg-

Without Being Loosened

Lubricant can
be forced between
spring leaves
without loosening
a new type nut
designed for Ford
and Lineoln-
Zephyr automo-
biles. The nut re-
places the old type

XS nut on the spring
E:entm bolt, instal-
+Y _lation being sim-

‘Qp Lubricant forced into the center of
I you want a hot ;Flnu.rr:r in this army camp, just I'I.E' qpnng thmu‘gh 'i.hE nut W.l].l expand

let the Ethiopian sun shine on the water tank l.lﬂll]? into Ei‘ic /j E
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TWO-TRIGGER TRAP

SINGLE ~JAW TRAP

HIND

EOOT M US KRAT
— eg @é
c — e
S FRONT %§ TRACKS AS SEEM =
_FQOT IN THE SNOW

ADJUSTABLE
WIRE

By Bob Becker J

IN COUNTLESS forested and prairie sections it is possi-
* ble to run a small trap line and make money. Muskrats,
skunks, raccoons, opossums, minks, weaggls, and even
foxes still are found in many parts of the Upited States.

The end of wigter often is a very producfive season be-
‘ _cause diring the coldest weather in the nerthern tier of
. states many fur bearers den up. It is not easy to trap in

severe weather or in heavy snow and in late winter the

fur of the animals is in better condition. s

The amateur trapper usually will find it worth while to HUMANE CHAIN TRAP

concentrate his efforts on skunks, minks, muskrats, rac-

coons, opossums, and possibly foxes. Equipment should  Stretching racooen skins, and

include a supply of steel traps varying m size, some various types of traps, a wire
stretchers fnrpf?.lrs\. a skinning ifnife. aysn'-galf hand ax and Hrviuher n:fgif:;t?"' e
possibly a small-caliber pistol or short-barreled game gun.

For minks a No. 1 or 1'% steel trap is suitgble, and for foxes No. 2 or 3 steel traps. 1
prefer a No. 2 or 3 trap for raccoons and o ssums, although a No. 1 trap will hold the
latter. For muskrats I use a No. 1 or 1'% trap. You have many choices of types. First,
you can select from a dependable list of steel traps that have been used by trappers for
years. Then there is the two-trigger trap consisting of an inner trap of No. 1 size and
outer jaws which close over the body of the animal caught in the inner trap, thus pre-
venting its escape. Two=trigger traps kill ‘animals quickly and are considered more

-::/JJC!

\a“_.‘ ..‘_."_l‘f . ¥ -
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SKUNK RACCOON -
- ™ o i = 45 FRONT
- 7 . - 1""! -"‘ FGDT
IS el Sem
humane. Also available are leg-

hold traps designed to hold fur
bearers without any pain. When
the trap is sprung, the base be-
comes detached from the bow
which, through pressure, holds
the animal in a chain noose posi-
tive in action.

The skunk usually is found in a
hole on a hillside, in a rocky ledge
or next to a hedgerow. On the
farm it may make a den under a
building, The holes are free of
cobwebs, have a light skunk odor
and often have a few hairs around
the entrance. A blind set at the
entrance to a den will get them.
Simply dig out a place in the en-
trance in which to place the trap
and cover lightly with dead grass
or sift sand over the trap, being
careful not to get it under the
irigger. Draw the chain of the
trap back and fasten to a stake or
tree. Visit the trap early in the

AR L )

Tep, racceon and hollow tree trap likely to catch it. Center,

shunk and raccoon tracks.
and two sets for mushrats

Below, muskrat pelts on stretchers

347
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morning because skunks are night
prowlers. If you can't find a den,
make baited sets by placing traps
around old stone walls, old build-
ings in the fields, or at the ends
of hollow logs. For bait use pieces
of rabbit, the entrails of fowl or
pieces of fish with plenty of odor.
Many a marsh or stream can be
made to yield muskrats. Musk-
rats along streams and even in
lakes often live in dens in the
bank., To trap them you make
sets different from those in
marshes and ponds where the an-
imals build beehive-shaped
houses of mud and vegetation.
You will have to wear boots to
make den sets. If the den entrance
is under water or about at water
level, place the trap back from
the entrance where the animal
will step when it enters the den.
Fasten the chain to a stake set
well out in deeper water or tie a
heavy rock to the chain. When
the muskrat is caught it will
drown itself quickly. If you find
a trail leading from the water to
a den in the bank, place a trap in
three or four inches of water. Use
a stake to anchor the trap. Just a blind
set will usually catch them on a trail. If
yvou see a log or old snag in the pond or
lake, and find muskrat signs, cut a notch
in the log to hold your trap just under
water. Fasten the chain to the log.
When the ice is breaking up watch for
small piles of aquatic plants and roots on
the ice, Pull this vegetation away and

you may see a hole
in the ice with a
muskrat feed bed
below. Set a trap
on this bed, then
cover the hole
again. If you use
bait, most any veg-
etable is good. Some
of the best pelts are
not prime until
midwinter or even
around March first.

The raccoon is not
hard to catch, and
“wears" a valuable
fur coat which re-
mains in good con-
dition until late

T op, mushrat trapper
with cased pelts. Be-
low, a good mink set,
an opossum and dia-
gram showing how
water set for fox is
made in open water

spring. It dens up in hollow trees as a
rule. Several sets can be made for it and
water sets are very good. Look for coon
tracks along a stream. If the animal has
crossed in a certain place, it may cross
there again. Fasten a piece of bright tin
to the pan of the trap and set it in about
three inches of water near the bank. No
bait is needed but a touch of scent on the
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bank is good. A good scent can be made
by taking a pint of vile-smelling fish oil
and adding a half teaspoonful of anise oil.
Mr. Raccoon is inquisitive. He will reach
for that bright thing in the water and usu-
ally get caught. Or watch for a tree, log
or rock at the edge of a brook and in such
a position that a raccoon must step into
the shallow water to get around. Place
the trap under water where it walks.
Another water set that has produced
not only raccoons but also minks is placed
at each end of a log lying across a small
stream. You can figure a coon will walk
that log, so place both traps under water.
For den sets in the woods, put your
traps in holes in logs, or hollow stumps,
and in holes at the bases of trees. Examine
the bases of big trees for claw marks. If
you see a lot there probably is a raccoon
den in the tree. Set your trap on the side
that has the most claw marks and place it
about fifteen or eighteen inches from the
base of the tree because the coon will
take a short jump from the trunk when he
goes to the ground. Some place two traps
in this location. The raccoon likes the wa-
ter, and will “snoop” in many natural holes
in logs, snags and stumps, so a hole under
a stump makes a good place for a trap.
The mink likes the water and follows
creeks and rivers to find food. While trav-
eling it explores everything. You can use
different kinds of sets. Find a steep bank
on a creek where the water is running
shallow, then place a piece of meat on a
stick so it hangs over the water. The trap
is placed beneath the bait. The mink will
go into the shallow water to reach the bait
and thus get into the trap. Fasten your
trap to a stake so the animal will drown.
Sets for minks also can be placed in
piles of driftwood or in hollow snags along
a stream. When setting a trap in a hollow
log put the bait beyond the trap and cover
the latter with decayved wood. In some
places it will be advisable to fasten your
trap to a drag made of a chunk of a small
green tree. Don't overlook the possibility
of sets around bridges. Tiny islangs in-a
stream also offer good sets. Place fraps in
the water at the edge of these little spits
of land with bait above them. Your rac-
coon sets at the ends of logs in water also
are good for mink.

{Continued to page 120A)
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I%Jnss_k dﬂﬁnuom in Tub
Reduces Hazard

Corrugations on bottom of tub reduce danger of
slipping while stepping in or out

Slipping on the bottom of the bath tub
causes thousands of accidents every year.
To reduce this hazard a safety tub witha *
nonskid bottom is ready for the market.
Made of formed metal instead of cast iron,
the tub has a bottom with a wave-like
tread. The tub weighs only one-third as
much as cast-iron tubs.

e/ 6i13‘nze with Tool Holder
Makes Sharpening Easy

Useful alike to skilled workman and
amateur, an automatic oilstone with a tool
holder makes sharpening and honing easy.
The tool is held at the proper angle to
maintain a bevel
edge, such as is
necessary onmany
woodworking
tools. Any kind of
straight-edge
tool of the chisel
type can be in-
serted in the hold-
er. The machine
has an alumin
base in which is placed a round combina
tion oilstone, coarse on one side for fast
grinding and very fine on the other for fin-
ishing or honing. The tool holder rides on
a gteel table which is adjusta




v gtreamline Diesel lo-

L

fi[s}?{ o

330

PD_’P[“, %.dA( H:Lg;'ﬂﬂ | ‘

Locomotive Like Bullet Styled for Tomorrow

o

' é'ﬂ‘ilhh sketeh of a

comotive demon-
strating how engines
can be mounted in
front of engineer’s
cab without obstruct-
ing his view ahead

What is the next step in the evolution of
the streamline train? A suggeati‘un of to-
Ly morrow's styles is presented by Otto Kuh-
h_m/m%emm:er, in sketches of a

steam locomotive with bullet-shaped boil-

er and open-side shrouding, and a Diesel-
electric car with its power plant mounted
ahead of the engineer's cab., Mr., Kuhler
believes many streamline engines today
are freaks, badly conceived in outline, and
. he prefers to retain the “personality” of
+a. the old iron horse in its new dress. Trains
+#. must be re-styled rather for public appeal
_¢=.than for aerodynamic reasons, he says, but
-«{_.the ultimate in streamlining is impractical
;_,_.far locomotives because of the need for
" easy access for inspection and maintenance

) g_‘: during short stops. Thus he leaves the
“skirt” open at the side. Germany’'s “Fly-
" ing Hamburger” locomotive is, Mr. Kuhler
thinks, the “most perfect shape” but its
underslung bullet nose would not meet
conditions in this country, where the tra-
ditional “cowcatcher” is retained on the

latest streamstyled types to shove stalled
5. N/

- By
! Lol | .‘ & =a
o - II' P o

Left, practical design
for streamline steam
locomotive allowing
ready access tao
wheels for inspection
and maintenance and
preserving “person-
ality" of tron horse

obstacles off the track. Technical evolu-
tion of steam locomotives has all but
streamlined them, for the high balloon
stack of the 1860 engine would have
thwarted any effort to streamline by
shrouding, while the modern steam engine
with its low overhead projections is read-
ily adapted to thorough streamstyling.
Five requirements for good streamline de-
signing are 1, easy identification for public
appeal and for vision at crossings; 2, visi-
bility radius of almost 270 degrees for th

engineer; 3, sturdy construction; 4, guu&
aerodynamics, and 5, pleasing appearance.
In 1935, fifteen new steam engines were
built, more or less streamstyled, three new
Diesel, and twelve lightweight Diesel-

e?}ri gaicdated trains.

Loud Noise to Replace Machine
in Shaking Up Paper

Noise may soon do the work of mechan-
ical agitators in shaking up the tiny fibers
of cellulose used in making paper. This



development, a
perimental stage,
[ a recent meeting of the Acoustical
¥ Society of America. “AT present
papeY E0es LATOUZH a process
known as “beating” in which a
mechanical flail is used on the
pulp to prepare it for sheeting,
mangling the fibers so they will
, mat better and forming a cellu-
lose and water gel in the pulp to
' act as a strengthening glue. The
desired gel effect can be produced
by irradiating a water and cellu-
lose solution with a high intensity
w sound, thus shaking up the mole-
cules. The pulp is treated in a
tub the bottom of which is, in ef-
fect,a large unpolarized telephone
receiver. In tests, paper made in
this way did not have the strength
of that made by mechanical agi-
tation, but it is believed that an
improved method of applying the
sound may give the process a

|2/7/3

definite commercial value. Souid

Bookmark Holds téel{iﬂ

with Slide Index

Made of metal and attractively
decorated, a new bookmark has a

sliding index which holds the par-, l O
L '&:! l!',__:

Forcing water under high pressure into the ground above spot

agraph or the exact line where
. the reader stopped. A clip on the
upper end holds the mark on the

Q proper page.

Ur}fiergg'wnd by High Pressure

—highway department. The water is intro-
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ide Are Watered
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where plants are growing on hillside

Watering plants on a hillside is a prob-
lem that has been solved by the Oregon

duced info the ground above-the plants
under a pressure of sixty pounds. This
system forces the water downward to the
plant roots and prevents evaporation.

[/ 55 P

Chemical Stick Kindles Fires

Made from the waste produets of lum-
ber mills and oil wélls, a wood fiber stick
impregnated with chemicals burns for ten
minutes when ignited and is handy for%s
the home owner or camper in kindling
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so it is convertéd” ix;'stantl:,r into vapor,
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You 6311 th This Bicy
I knob on an agitator raising or lowering

D
‘:;' 8 (% H ﬁnd CEII'I'V It in a Bag the agitator in a constant water level to
g

)

1_'\ control the rate of evaporation. The water *™
“in the container itself is not heated, so op- =~
LIS c.rthn is economical. ;

Wi )
~~Qil Spray Protects Idle Motors »*
from Corrosion in Tropics il

“Cold corrosion” of automotive engines,
long a {rouble-maker in the tropics where ‘L .
humidity is high, has been conquered by -
the development of a “slushing compound” ___
, which protects metal against rusting ina
% humidity of ninety per cent and a tem- -~
¢ perature of 100 degrees Fahrenheit. Un-
* der high humidity and temperature condi- .
* tions rust has attacked the cylinder bores *
of idle engines, and aireraft motors in the *
ic regions have been especially sus- '+
— oy ceptible to damage because of precision of *,
" Folding bicyele iz carried cam;_mcuy in “ bﬂ} nndh_ ) motor pﬂ.l’"t.s and EpEﬂiﬂ.l materials uSE'd. —
can be assembiled speedily for a ride =~ The bIU.S]llﬂg ﬂnmpnund is a sprayahle
gwn ??11 which forms a jellylike film,

LA

) Now you can pack up your bicycle in
% « the old kit bag and go for a walk. A French

d" inventor has designed a bicycle that can Bab? LOI:DmQthE. Dispenses
be taken apart readily and folded com- Peanuts and Chestnuts
\\i—b pactly. Of regulation size, it is carried in .
" a small handbag and is ready for quick as- Vendors of chestnuts and peanuts are

e bicyclist decides to ride, among the identifying sights of the streets

- sembly when ; s
of Paris, and one ambitious street hawker

b

. ectric Humidifier for Home
¢ Has No Moving Parts
-

Containing no moving parts, wicks or
" ¥ valves, an electric humidifier for the home
' or office operates on alternating or direct
current and is_adjustable from seventy-
2 3 five to 275 watts;"~
according to the
rate of evapora-
tion desired. The
*water container
. holds more than a
v gallon and is filled
"thrﬂugh a hole in
-:ethe bottom which

*’3-{\ — % |Ois closed with the
e "‘“--.ﬁl'].gﬂl' When plat:- T his bq-{.:l *]}t}r.nntiuc attracts customers to o Parix

L ing the container in the base. The water is cendor of hot chestnuts end peanuis
; air locked in the container and released

| =

j ‘automatically and an automatic switch attracts trade with a cart constructed l'gke' |
. shuts off the humidifier when the water is a baby locomotive. From his steaming. e

imbs jn the base vehicle he dlspEnses his wares plpmg hot,

! w "‘ y "
J.i_/\.}va .-,ﬁ.- i:?
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Midget 'Balloons Radio Stratosphere Secrets
Automatic Transmitter Regmts Pressure and Temperature
, CATITYVINE an

Four small free h.lll{m
automatic radio, rece tly cﬂnquered
the stratosphere in a tegt flight arranged
. The balloons,
which ydrogen gas,
reached the stratosphere in one hour,
then continued to rise for thirty min-
utes more. The radio transmitter
flashed reports at intervals on air pres-
sure and temperature until the signals
stopped when the balloons reached an

,. ] '}’_

Top, start of Aight. Circle, wrapping radio trans-
mitter to protect it from cold

estimated height of ten miles. At that
point, the temperature was eighty degrees
below zero, Fahrenheit. The radio is a
newly developed ten-meter automatic
transmitter. On the test flight, the set was
wrapped in insulating material to protect
the batteries from the extreme cold.

.'--r. .“‘,'-1 1' I"- n-!
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Pipe Vise Has Slot to Guide Sag'
b

and Insure a Square Cut

Containing a slot to gulde the saw and
insure a square cut, a pipe vise cunsisﬂng 3
of a base and in-
terchangeable
units to accommo-
date standard sizes
of copper, brass or
plated tubing is :
valuable aid in
doing plumbing
work. The saw
blade is held in
close guides so =
there is no chance
for a wavy cut and the vise holds the pipe
so it cannot break off or form a lip at com-
pletion of the cut, It is claimed the tubing
cannot be forced out of round in the vise.
The vise also makes it possible to saw o
eyy short lengths of pjpe.
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THE scenic engineer has the world's

biggest art job. He decides what set-
tings shall appear in_w, with
what colors they will express the desired
mood and how each sét must be decorated
to lend good taste to the particular scene.
Seven Hollywood scenic engineers,
known in the studios as art directors, cre-
ate more than 10,000 sets for pictures pro-
duced each year by the seven major stu-
dios. These wizards of pencil and brush

not only create the ideas expressed in the

%

384 ' . ; F¥.

Above, making model of field for fousting,

firat step in reproducing old English scenc

in movies. Lelt, scenic engineer sketching
set from blueprints

form of sets, from small indoor
rooms to gigantic out-of-doors
extravaganzas, but upon their
shoulders falls the great mass of
detail required to produce tens of
thousands of black-and-white
drawings, finished sketches in
color, blueprints and assembly drawings,
designs for decorations to be executed in
wood, plaster and metal, Besides there are
hundreds of models, complete to furniture
and miniature actors, which are made for
important scenes.

The materials of the scenic engineer are
wood, cloth and paint. He can make ordi-
nary cloth tacked over flats and arranged
like the walls of a room look like a hovel
or a palace. He is a true magician of the
movies who surrounds actors and actresses
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with “mood” in form and color.
His work fixes a picture as dra-
matie, sophisticated or comedy
before a word is spoken. From a
story outline which gives the es-
sential features of the forthcom-
ing production—time, locale, ac-
tion, types of players and setting
—the scenic engineer gets a rough
idea of how many sets will be re-
quired and approximately what
they must look like. Then he

Set decorations cast in plaster, and 250-

foot section of ocean liner vsed in many

pictures. The “ship™ never sails; instead,
the dock moves oway from it

swings into action. When the out-
line of “Ivanhoee,” whaose action is
laid in medieval England, reached
Van Nest Polglase, scenic engi-
neer for RKO-Radio pictures, he
assigned an artist to prepare
rough pencil drawings of all set-
tings. Other artists began to de-

sign small decorations, such as

Model room of Hollyweod studio which houses the models from 3
which movie sets hove been constructed. Models prevent many shields, armor and tents for a IHTEE
mistakes in building the full-size sets outdoor set. Four sketch men and

i85
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to be used, and color. For gay,
sophisticated pictures he provides
settings light in color; dark sets
help deepen the drama of a mur-
der mystery. Where possible, he
designs outdoor sets to permit
cameras to shoot east or west
across a back light, Indoors, un-
der batteries of brilliant lights,
cameras may be pointed in any
direction so long as adequate illu-
mination is provided. Most indoor
sets are colored in “off whites,”
light tans, blue, green and salmon
which approach but do not quite
reach a pure white. On these,
sharply defined shadows may be
created easily. Dark walls, such
as red and brown, are avoided,
because shadows on those colors
turn muddy.

six draftsmen, following blue-
prints, built a model of an Eng-
lish jousting field. The location
manager found near Hollywood
a setting virtually duplicating
the English valley where the
story unfolds.

In a few days the model, rep-
resenting a great scene 300 feet
long by 300 feet wide, was
complete, including miniature

'--'-H-I’—‘---;""-I-E_- R —

figures of armored knights on
horses in the act of jousting
and twenty-eight tents and
pavilions, cut from cardboard and whittled
from single blocks of wood in faithful de=
tail. The director viewed the scene as the
cameras would see it, even to a reproduc-
tion of distant hills, painted on cardboard
and erected around the edge of the model.
This background of low mountains gave
the “feeling” of English countryside so
important to the mood of the picture,

The scenic engineer takes advantage of
every resource to provide the desired tone
and mood. Whether indoors or out, he
first must consider lighting, then camera
angles, finally authenticity of materials

Historical statues and decorative pieces used in movies, and a

setting produced in miniature

Many of the most beautiful indoor sets
are made of nothing more than stock flats,
as the oblong wood-and-canvas frames are
known, with dved cloth tacked over them.
Such walls are assembled in a few min-
utes, windows and doors being placed ac-
cording to the need for lighting and en-
trances. Cloth photographs like either
painted surface or paper, according to the
lighting, hence a room or an entire house
can be built at little cost.

When the set is complete, the scenic en-
gineer examines the walls for wrinkles
and color, studies plaster, wood and metal
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decorations to make
sure they are artistical-
ly correct and compares
the placement of furni-
ture with the tiny pieces
on the model. Then he
looks through a tiny
collapsible camera from
positions where cam-
eras are likely to be set.
Framed within the
squares of the miniature
he sees the set exactly
as it will be revealed to
the movie camera.

Not long ago an art

Top, Ed Willis, M-G-M property department head, studying mod-
el and scale drawing of set. Below, collection of models

director carrying with him a model walked
onto a set representing a military head-
quarters. Everything was found in place
except one essential painting showing a
general in full military dress, Had it not
been for his intimate study of both the
large set and the tiny model after which it
had been patterned, several scenes would
have been filmed with the picture missing
and a number of costly retakes would have
been required.

“Models,” explained Polglase, “give both
directors and the scenic engineer oppor-
tunity to wvisualize sets before cameras
begin to roll, show us exactly how a fin-
ished scene will look even before the set
is constructed.”

The scenic engineer and his staff not
only draw black-and-white sketches of all

. ’ 3,

sets, but on more impurlnnt
pictures produce colored paint-
ings of both sets and costumes,
sending detailed information
on set construction, design, pée-
riod, treatment and color to the
mill, paint shop, property de-
partment, drapery department
and the costumer, Meanwhile,
the director studies the models,
altering the tiny walls at will.

Getting several points of view
is important, for the director thus visual-
izes height, width and depth and learns
without costly waste of time from which
angles he can obtain the most effective
photography.

Hollywood's seenic engineers are artists,
engineers and technical encyclopedias
rolled into one, One engineer, reading the
preliminary story outline, found the writ-
er called for a full-size windjammer to be
sailing on a pool inside the studio walls.
Three weeks later, with the aid of carpen-
ters who took apart an ancient sailing ves-
sel then rotting in the harbor at near-by
Wilmington, he had transported the full-

rigged schooner twenty-five miles to Hol-"

lywood. There in a huge tank, which had

been deepened meantime, hé reassembled

{Continued to page 130A)
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‘Snail Tower’ Ruins Are Still a Riddle

Reconstruction of unigue circular tower of this Mayan ruin baflex archaoeoclogizts; because of its inner
winding staircase it is called the “Caracol” or “Snail-Shell”

For six years, American archaeologists
have been reconstructing the famed “Car-
acol” or snail-shell tower of the ancient

Mayans at Chichen Itza in Yucatan, yet
now oridtion work isended-
they admit the purpose of the building, its
date and the architecture of its tower are
as much a mystery as ever. Mayan archi-
tects rarely designed circular structures,
and the central stone tower with its inner
stairway winding like the shell of a snail
—hence its Spanish name, “Caracol”—is
unique among ruins thus far discovered.
The upper story of the tower has been left
unfinished by the archaeologists of Car-
negie Institution at Washington, who are

uncertain of its original plan. Students of
Mayan culture have suggested the build-
ing was used as an astronomical observa-
tory, a watch tower or a temple to Kul-
kulcan, the great feathered serpent deity,
but there is no agreement among the ex-
perts. The tower contained a passageway
oriented directly west, perhaps for astro-
nomical observation mingled with relig-
ious worship—Mayan priests were also
astronomers. Supporting the watch tower
theory is the fact that the building stands
on a high table with unobstructed view of
the country for miles. A dignified stone
terrace surrounds the tower, with wide
stone steps leading to it.

%Kayl%ale Shape Called Best Streamline Design for Auto

/
;t A

} AN
Model of the whale-shaped car which is recommend-

| ed as best Fform of streamlining

. (A 2 'i'r 129 4 PR
MML‘{? %.,K 9 07—

Designing automobiles with a shape like
a whale, instead of like a drop of liquid, is
proposed by Professor Elliott G. Reid,

Stanford University, as the best form of—=
» streamilining. A-—medel of such a car has

been constructed by the professor, who
says the passengers would ride in the nose
and the engine would be housed in the
“tail.” All four wheels might be enclosed
and a sheet of metal would cover the un-

£
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dergear, reducing wind
resistance. Professor Reid
suggested the whale-
shaped car after exten
sive tests in the univer
sity’s wind tunnel. Heq "~
says that the power re- 9.
quired to run an ordinary &
automobile of today at
eighty-five miles per hour
would move a thorough-
ly streamline job of the
same weight at a 125-

mile pace.
JO7
5

Ship’s Hull Is Built ~&
of Aluminum T
for Test >

To determine whether =
aluminum can witi':smndmi PR
the buffeting and corro- ~ _ =
sive attack of ocean
waves, the “Alumette,”
built of aluminum alloy, has been launched
for a two-year test at sea. It was de-
signed as a cross-seetion of a 100-foot
boat. 'Wlé'mmnl hull wWeighs only a third
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un—u’.nun'r section of

X‘ will determine durabii®y _of light, metal
as ch as ee of compars Jﬁ%

The demonstration is sponsored by a
minum manufacturers with the purpose of

desi 1 ull that will per-
mit greater speed with equal strength.

@ Cellulose sponges which both hold and
ahsfrb water are now being produc
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ur-Whe
- Helps Truck in Tough Spo

g\} vheels.
\&m:d with full floating axles and a flexible

: \*idilckward in the most difficult positions. It
\ 3

= M\?pable of forty miles an hour.

(AN
TANI(US

teer and Drive

PO R S~ G

Even with one wheel in the air, power is delivered to three other wheels
and with front and rear steering the truch cen maneuver out of trouble

Four-wheel steering and four-wheel
drive can take the latest product of a Wis-
consin truck manufacturer out of the
toughest places. The six-ton truck-tractor

s sixteen feet long, and can turn around

) in twenty-four feet by means of its air-
Q $m~.'ﬂ'ﬂd steering of both front and rear

Power is delivered to each wheel,

frame the truck can maneuver forward or

ﬁsix-cy]jnder, 128-horsepower motor
vithiten forward and two reverse speeds,

rass Cutter to Mount on Boat

%

perated by an
electrie motor tak-
ing current from a
storage battery, a
rine grass cut-

N
i ".;_ -

i

ter is available for
mounting on any
boat. The cutter is
adjustable for the

depth at which it is desired to cut away
water plants. The equipment makes easy

the job of clearing the water of plant life
which interferes with operation of boats.

—
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Top, army planes laying a smoke screen to
hide New York shyscrapers fram a theoreti-
cal "enemy." Below, crew of German mine
sweeper watching blowing up of mine

“ n o

-"Dt th E N,

By HE,U,II'H Peﬂcv Maxim

Notgd Imientor. Author d Enginger
A g4l (7,113 6

N THE next great war the most elaborate
and complicated mechanisms for destruc-
tion ever assembled by man will face each
tther on the high seas. If the quick re-shuf-
Hitg of large numbers of naval vessels which
occurred when it became evident that Italy

“intended to move against Ethiopia is an in-

dieation, we shall see in the next war whole
mavies fighting each other instead of fleets of
fifleen or twenty vessels each,

To envision a modern navy is beyond the
mental powers of most persons. The simplest
baitleship, cruiser “destroyer or submarine is
a labyrinth of mm_lmmml and electrical com-
plexity, That any group of men.eould, by any
possibility, successfully operate the appalling
array of valves, levers, wheels, handles, but-
tons and switches, that must be manipulated
to navigate and fight’even one of these com-
plicated creations, seems unbelievable,

When it comes to a single man, the com-
mander in chief, operating a hundred of them
in a rough sea and howling wind, with an

- -
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enemy Heet doing every-
thing possible to throw
him into confusion, it
seems the powers of even
a super-man had been
exceeded, And yet, one
man, standing on the
bridge of his flagship ma-
neuvers and fights the
whole hundred vessels as
effectively, and with no
more fuss, than a man
manipulating his “men”
in a game of checkers.
Such an accomplishment
is possible only by the
most thorough training of
the thousands of men in-
volved, perfect team-play
between all of them,
elaborate organization,
and familiarity with the
latest developments of
science,

HRadio is what makes
most of this pessible. In
a fleet of from fifty to 100
vessels, many are out of
sight of the flagship. To
give each vessel's com-
mander his orders, and to
receive from each reports
of what has been done
and what has been ob-

Tap, French battleship, "Dunkerque,” whose- 10,000 tons of armor make

her one of best protected ships. She carries eight 13.2-inch guns in two

quadruple turrets lorward, sixteen 5.2-inch guns in twin and guadruple
mounts and forty smaller ones. Below, German mine searching Aotilla
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German battle cruiser which bristles with armament.

served, requires radio communication. The
radio developed for naval warfare is en-
tirely beyvond anything with which the
layman is acquainted. Not only must each
vessel be able to communicate instantly
with the flagship, but the vessels must not
interfere with each other, they must use a
secret system which the eavesdropping
enemy cannot penetrate, and communica-
tion must be carried on through possible
interference or “jamming” radio waves
sent out by the enemy. In addition, steady
contact must be maintained with scouting,
fighting and bombing airplanes,
Continuous-wave telegraphic signals on

The tower-like mast
is the range finder. Below, German coast defense unit

waves from five to sev-
eral hundred meters is
the basis of this commu-
nication. There is a small
amount of radio tele-
phoning, but it is so eas-
ily deciphered by the en-
emy, and it is so easy for
errors to creep in, that
telegraphic signals have
been found more reliable.
Naval warfare empha-
sizes the fact that lan-
guages were invented be-
fore it was known they
would have to be tele-
graphed. The Japanese
and Chinese languages
have nothing that corre-
:w']jl.ll]d:\' to an ;11;’}1‘1.‘11‘}{3{. 50
neither can be tele-
graphed. It is either voice
by telephone or tele-
graphing in some foreign language. Tele-
graphing in English is the usual program,

Exactly what radio apparatus is used is
one of the many well-guarded secrets of
every navy. In all probability, receivers of
very sharp selectivity have been devised,
along with transmitters which emit pure
waves and with erystal frequency control.
It is a property of several crystals to oscil-
late at a fixed frequency, depending upon
the thickness of the crystal. Placed be-
tween two metal plates, which have been
connected to the oscillating vacuum tubes,
they force the latter to oscillate at one
frequency only. Thus, all wandering into
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neighboring frequencies is avoid-
ed. With this fixed frequency for
each transmitter, and with ultra-
selective receivers, it is possible
for a large number of stations to
be operated in close proximity
without interfering with each
other,

It is also likely that use is mede
of the reflective properties of a
parabolic array of wires located ||
behind the main antenna. The
antenna for the very short waves
is a vertical wire some six feet in
length. If behind it at a distance
of one quarter wave length there
are arranged a series of other
vertical wires of proper length,
and spaced in a parabolic curve,
a reflector is obtained. It projects
a narrow beam of radiation as a
searchlight projects a narrow
beam of visible radiation. If the
reflecting array is mounted so it
can be rotated around the main
antenna, it can be made to shoot
out its radio waves in any direc-
tion desired and messages can be
exchanged which are not easily
intercepted. How far television
has been used in navies is an-
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Left, warships at sea
proceeding in column
formation. fmportant
changes in fighting
vessels which will be
reflected in the next
great war include
protection against
torpedoes, t he addi-
tion of anti-aircralt
defense, and deck
construction able to
localize the damage
from direct hits by
aerial bombs

other secret but has its place in
the transmission of sketches, dia-
grams and photographs inasmuch

Some of thousand infantrymen dropping behind the lines of
the “enemy” ﬁj parachutes from planes during recent Russian
maneuvers to test this kind of cerial warfare

3
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Some of the vessels of the United States navy in review formation proceeding through
the waters of the Pacific off the coast of Califernia

as these are often of vital importance but
are non-communicable in words.

To make it difficult for the enemy to
eavesdrop, it is likely that something sim-
ilar to the “scrambling” done in trans-
atlantic radio telephony is used. In the
transatlantic telephone, in order to secure
privacy, the speech is “scrambled” before
it is sent out on the air. At the receiving
station it is “unsecrambled” and made in-
telligible, This scrambling and unscram-
bling is applicable to telegraphy also. It is
effected by modifying the emitted wave
according to a prearranged secret combi-
nation. By duplicating exactly, but oppo-
sitely, this modifying, the unserambling is
accomplished. Just what the military serv-
ices of the various nations do in the way
of scrambling and unscrambling their ra-
dio communications is unknown. But no
doubt the intelligence departments of all
the great nations are busily engaged at this

moment trying to find out what the other
nations are doing in this matter.

Next to radio, the airplane probably has
done more to revolutionize naval warfare
than any other recent development. The
last great naval battle was the battle of
Jutland between the British and German
fleets in the latter part of the World War.
At the time, naval aircraft had not been
developed to a point where they could
take an active part. There were no air-
plane catapults or airplane carriers. To-
day, every battleship and cruiser ecarries
from one to five airplanes, The latter are
literally shot into the air by catapults.
The airplane is “loaded” onto a short run-
way, and brought back against the piston
of a pneumatic eylinder. When all is ready
the compressed air is admitted, first slow-
ly, but at an ever increasing rate, The fly-
ing boat thus gets a comparatively gentle
start, but a terrific acceleration. At the
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Above, one of Italy's finest fight-
ing machines after remodeling by
adding a catapult and enlarging
the power plant to raise her
speed to twenty-six knots. Right,
German naval guns firing at
night. Below, firing practice scene
on a German eruiser
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German torpede beat at full speed and, in circle, an American
submarine about to submerge

end of a sixty-foot run it has been given
a speed of sixty miles per hour.

A robust structure is needed to with-
stand the strain of being catapulted, of
alighting on a rough sea, or against the
arresting gear of a carrier, These planes
must be able to remain in the air for long
periods of time, and cover long distances.
The planes from a carrier located 150 miles
off shore, flew 500,000 miles in a recent
maneuver in all sorts of weather. In an-
other maneuver coupled with a fleet
transit test through the Panama canal, 110
vessels made the transit of the canal in
forty-seven hours and the airplanes from

MECHANICS

the carriers “Saratoga,” “Lexing-
ton” and “Langley” flew 1,500,000
miles without a single casualty.

In England recently, 365 planes
flving at an elevation of 19500
feet, dropped bombs and recorded
greater accuracy than was possi-
ble with the best gunfire. These
planes were inaudible at altitudes
as low as 15,000 feet. The wing-
less autogyro is also an attractive
possibility for naval use. If its
ability to rise straight up and to
settle straight down can be gained
without sacrificing reliability,
speed, and weight carrying, it will
make possible many desirable improve-

. ments on battleships, cruisers and carriers.

The great spectacles in navies today are
the huge airplane carriers. These are ships
of from 13,000 to 33,000 tons displacement,
from 530 to 900 feet in length and with
180,000 horsepower. They carry from sev-
enty-five to 100 planes and have speeds
higher than any battleship, which makes
it possible for them to escape from the
latter even in broad daylight. We have
four carriers, the “Langley,” the “Ranger,”
the “Saratoga” and the “Lexington."” These
ships carry and base no less than 271

(Continued to page 144A)
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Festdc;néd Lights Etch Pattern of New Bridge

Like ropes of sparkling tinsel, the lights along the festooned cables over San Francizco bay

eftch the pattern of the giant new bridge against the night shy s’
Festooned from the tall towers of the Wﬂéd/ é;nger:?vith Steel Back
new San Francisco-Oakland bay bridge, .
hundred2—of Tights etch the pattermof its Used for Wall Paneling -
steel cables against the night sky. The _ Decorative and conforming to city codes .

bases of the towers are studded with lights . prohibiting wood paneling in office build-
that flood the steel skeleton of the unfin- .. ings, a veneer- _,
'ﬂished giant, which is seven miles long. steel paneling is [ A/t

..*
‘.-. ¥ ‘f.,-:;'\-\_l'l E‘:;ll
‘. ‘being used by ar- o )

& {_:(J SZ\'I} - ehitects and deco-

‘Q Bombardment of Cosmic Rays  j,iors. It is a panel
Explodes Atoms about You which has a back

of light-gauge
steel to which is
cemented natural
«Wood veneer and
it is available in

stock sizes, thirty- s
space. More than ten thousand photo- . sixand fur;‘.v-eig:ilt q\{)

graphs of the tracks made by exploding
atoms have been made with apparatus on

Atoms of air in the room around you
“==-are exploding into showers of fragments
l{undel' a bombardment of cosmie rays. -

These atom-destroyers have hurtled many
millions of miles through interstellar '«

inches wide and eight and ten feet long.
- «* Application is simple. A mastic is spread
Pikes Peak by Dr. Carl Anderson-and-Br. .gn the back of each panel to overcome de-
Seti™Neddermeyer California Institute. fects on the wall Burface and to dead
ology. The terrific speed of some sound. The panel is nailed at its edges if

‘3
3310?1113'_5;2“1'3“ , exploding with more stiles and rails are used, or applied by

energy than couyld come from the nucleus means of concealed. clips where a butt
of the atom algne, was taken as evidence joint surface is required. The material has
that some engrgy was received from the many other uses, such_as stamped trays

L metal novelties, radios/and furnitu R
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G (25
over Airport for Flyers

A~ WV V=

Attaching.weather recording instruments to fog
w - = balloon at BEnglish airdrome

London fogs no longer bar weather ob-
servers from testing the “flying air” over
the Croydon airport. A fog balloon, with
instruments attached, is sent up two or

_three thousand feet above the field tdt
make observations,

- Twenty-Six Pound Gas Engine ,
.
e £15°

s Four-Cycle Type

~Hpusually light-
weight for a four-
yele motor, a ne

yower gasoline
ngine is available
or a wide range
f uses. It is com-
lete with built-in

POPULAR MEEHAN cs’
Fog Balloon Tests Weather balanced crankshaft, ha

o -

ned and ground
cams, aluminum alloy connecting rod and
piston, and flyball governor which main-
tains a close speed regulation. The total
height is eleven inches and the weight is
twenty-six pounds. It operates from thir-
teen to sixteen hours on one gallon of gas,

at 1,800 to 3,600 revolutions per minute.
/65—

Waste Heat of Fireplace Used
to Air-Condition Home

Escaping heat from an ordinary grate
fire is employed to heat and air-condition
the entire house by means of a system de-
vised by a Birmingham, Ala., inventor.
No basement is, required Tor its installa-
tion. Behind tlie fireplace, air chambers
are arranged through which a centrifugal
electric blower forces air, raising its tem-
perature to 260 or 300 degrees. The air is
sent through 'a humidifying spray of boil-
ing water and then circulates through the
house by way of pipes and registers. A
coil is placed in the chimney to heat water
for houseligld use. For summer cooling, a
refrigerating coil is placed in the intake.
The systefn circulates 1,000 cubic feet of
air per minute at 200 degrees Fahrenheit.

ne-half horse>="

A>T

¢ 3

Sveters of air chambers which warm and air-condi-

}:ﬂire ﬁnm-jﬂfﬁu u:npin: heat of fireplace
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Iron Horses Tell Story of Rallroad Progress
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A century of German railroad history is shown in this picture, d't'lﬂf-l'lﬂ's reproduction of the '
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‘Adler,™

the first German locomotive, beside one of the latest Lypes

Germany recently celebrated one hun-
dred years of railroad history and one of
the exhibits was a reproduction of the
“Adler.,” the first German locomotive, be-
side one of th country’s latest types of
high-speed express engines. The “Adler,”
in appearance and design somewhat simi-
lar to early American Ygcomotives, pulled
the first train in Germa betwezw&-
remberg and Furth. E

' 3
Pocket m Tourist

Helps Him Follow Flight

Travel by air is more entertaining if you
can watch the pilot’s instruments and
know how high the plane is flying, Pocket
instruments for
the air tourist are
now being offered.
An altimeter tells
accurately the
level of flight and
a compass enables
the passenger to
follow the maneu-
vers of the pilot as
he changes direc-
tion. With these
instruments in a leather case, the traveler
becomes a “back seat driver” in the trans-
port plane. This set would also be useful
to the touring mntorist the altimeter add-

I"‘.rp 3
.
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Radiophone Installed in Autc ?
Is Used for Calls on Road

Adaptation of the radiotelephone to the , -,
automobile has been accomplished in
Rome, Italy, making it possible for the mo-.
forist to make calls on the road. The in—-.ﬂ)‘p '
strument uses micro-waves and the sig--"* ';"'

il

"

nals are plr:i:ed up at a central point where -

the caller is connected with the number

he wants. The system calls for a working
arrangement between the central radio
station and the telephone company. The >
motorist’s phone is dial-operated. P

‘.
Ty

(€ Planet News, Lid.
Telephoning from auto by means of radio tranamit-

ingﬂﬂ:erest z moun drww ter mZp«-mr in compact unit - _ F
[ I | ¥ | ﬂ . | r_N e ! f
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HE face value of money means little to
the coin collector, but its rarity, state
of preservation and other technieal econ-
siderations can mean enough to make him
spend $2,500 for an uncirculated specimen

of the 1799 coppes-eent, and for similar

mNY

cents of the 1793 and 1804 issues more 9P left, one of largest gold coins, the ancient Jap-

anese “oban,” over six inches long. Center, Chinese
than $1m. “tree money,” cast in tin. Below, old Swedish cop-

Generally speaking, the most valuable per “coin” weighing two pounds

cnins are the private gold pieces issued by

ssaying companies which set up shop in paid are not always made public. Never-

ica’s gold rush era. Because the law did . Woodin, former secretary of the treas-

—g e various mining districts during Amer- theless, it is known that the late William

not expressly prohibit private minting, Uy, paid $10,
% they prﬂdune:fi gild cums!:'anging in valuge States“ $50 g‘ﬂ."i pieces dated 1877. These
from twenty-five cents to $50, which were WEre pattern: coins, sampl+es designed for
freely used as a welcome substitute to the ~™Minting but never actually issued for gen-
onvenience of gold dust. The ultimate eral use, and were later placed in the gov-
dgment, however, of what is the most ¢rmment’s collection, now housed in the
valuable coin in existence rests in the auc- Smithsonian lnstitutiurL
tion hall. On that basis the record price is A $20 private gold pPecé issued in (}855
7,900, paid in 1929 for a $5 private gold by Wass, Molitor & Company, exchanged

000 for each of two United

Q piece issued in 1849 by the Massachusetts hands at auction for $7,000. The third
~— and California company. Private transac- highest known price was $6,200, paid for
‘tions are another matter, for the prices the Brasher doubloon. A New York ]ew-
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pure gold to show to leg-
islators in the hope of ob-
taining a coining permit.
A laborer working in an
excavation in Phiiladel-
phia dug one up,!but not
realizing its valud, sold it
for a few cents.

The question oflhow to
start a coin collegtion is
best answered by |citing

New York, but which he
himself collected over
more than forty years.
While selling newspa-
pers as a boy in Tyrone,
Penna., he acquired what
he thought was a “cute
little half dollar” It
looked like an American
dime, but was marked
“50 cent.,” A bank teller
explained it was a French
fifty-centime piece and
not legal tender in the
United States. But the
coin fascinated the boy
and he began collecting
others.

He enlisted the aid of
the postmaster, the store-
keepers and his friends
and before long assem-
bled, by “swapping” and
doing errands, a few coins
which formed the nucleus
for what is now consid-
ered one of the most im-
portant public money
collections in the world.
The large American cent
pieces, then becoming less
and less familiar, were his

Center Photo Courtesy Chase Xatlonal Dank
Top, old Chinese and Japanese money. Center, Spanish “pieces of eight.”
Bottem, they used these for money in ancient China

an
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first coins because they
were the cheapest and
the easiest to’ acquire.
Mr. Zerbe still believes
that the various dates of
American “coppers” are
the best start for a mod-
est collector,

People who travel much
are good contacts for a
beginner. Not everyone
is a collector and quite
often a person who acci-
dentally has been given a
foreign coin or who has
come back with foreign
money from a trip abroad
will gladly exchange it
for American money,
Trunks, closets and vaults
sometimes yield rare finds and many beau-
tiful specimens are obtainable at very low
prices. Exchanging duplicate coins with

other collectors is another way to acquire
desirable items. Joining a coin-collecting
club and sending for coin dealers’ cata-
logues, many of which may be had for the
asking, is still another.

Owing to the great variety of coins, spe-
cialization is advised by leading collectors.
Confining vour activities to a single period
in history, to a single country, to ancient

-

Greek or Roman coins,

to cents or half-cents, to
= American commemora-
tive coins or to coins
collected for their artis-
tic value, all are possi-
ble fields. A knowledge
of what determines the
value of a coin is the
first essential of the col-
lector. Rarity and con-
dition of the specimen
are the main points to
look for. The condition
of the coin is of such
paramount importance
in collecting that even

Coin collectors looking over specimens and Farran Zerbe, curator of
Chase National Bank's collection, looking over ancient coins

with very rare coins, an imperfect speci-
men will bring much less than the same
coin in good condition. The 1823 American
cent in fair condition can be had for ten
cents and one in good condition costs thir-
ty-five cents, but an immaculate specimen
that has never been circulated is worth
from $10 to $20. At a recent auction a
good specimen of the 1799 cent brought
$60, while a poorer one of the same issue
brought only $10.50, Paradoxical as it may
seem, cleaning a coin to improve its con-
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dition is of no help but
may even cut fifty per
cent from the value of an
otherwise desirable

specimen.
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Except in instances
where it is known that a
wyvery limited number of
_Dpieces were minted, the
ararity of any group of
specimens is always a
-~ matter of speculation, for
*thé discovery of a large
~number of perfect coins
“ of the same issue has, and
will, bring the price down.
The 1820 United States
~ ecent once was scarce and
“+selling for a good price
<« but the discovery in an
-old cellar of a keg full of
$right and shiny speci-
nens toppled the price.
", Age is no index to the
«value of a coin. One in
“ fine condition dating back
2,000 years may be worth
less than one minted only
? two or three decades ago.
A quarter will buy a gen-

uine ancient Greek or

* . Roman coin and fine coins

picturing the Caesars may

.." be had for a few dollars but an 1894 Unit-

= ed States dime from the “S” mint in San

., Francisco may bring as high as $1,000,

. This is because there are many copies of

.+ the former and only twenty-four of the
~ latter.

+ The great prevalence of ancient coins is

t..pd“E to the fact that there were no banks

in those days, so persons were obliged to

find hiding places for their wealth. Un-

derground burial in bags and jars seemed

. to afford the safety desired. A university

expedition found 26,000 bronze coins in

huge clay jars and rotting cloth bags while

';pexplnring Egyptian ruins; a French peas-

! ant digging in his barnyard unearthed

' 4,000 copper coins of the time of Louis XII

* and sold the lot for $400; a chicken picking

in the soil uncovered 5,000 coins dating

- back several centuries. Two poor boys

.+ stumbled on a cache of United States gold

~ coins in an old cellar of a sea captain's

); {Continued to page 132ZA)
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Cast-iron paving blocks are tested on a
moving “highway” at the University of
Minnesota. The blocks are mounted on
two large wheels, each weighing one-half
ton, and which revolve at a rate equal to ;-
a road speed of sixty miles per hour, An .,

" Automobile’is sef én theapoving road and
speed, slippage and stopping efficiency .~
when hydraulic brakes are applied all are -«
calculated automatically by the apparatus -
which was dﬁlgned by Prof. E. W. D
Braking action in the tests is recorded h:,r -
a high-speed camera when the motors are
stopped and the 1,000-pound wheels slow
down from 280 revuluﬂﬂns per minute to «#

a stop in two or three turns. Iron paving, .~ -

blocks similar to those on the wheels are
set in a section of road on the university 4
campus where they have been in service h
for more than a year. The paving has
raised, diamond-shaped treads, like those
on automobile tires, to provide greater
holding power when brakes are applied.

Pcwt g Iﬁ()cks of Cast Iron wa
Tested on Movmg ‘nghway

SS

Iron paving blocks are being tested on this moving road; blocks are
mounted on fwo wheels revolving at high speed

i ¥

Ny
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Traffic Rules

oI :d. >3y "
%dgifldren in Toy Autos Taught
T ; -

A 72K

R
Ay
e
b
)
o -:: Learning by doing, these youngsters quickly discover the importance of cbeying traffic rules. The traf- “-._t_}
\ \ fic lessons are taught with the aid of miniature cars, making the course interesting to the children {\)
- .
v\t‘_# Mysteries of the stop-and-go lights and  all the motions of the actual motorist. Thl!ﬁ[‘p
9 other traffic signals are taught Miami, Fla., they learn the privileges of the pedestrian,
§ children by actual experience. Miniature as well as those of the car driver. Aside ~
4 automobiles are used in the course of in- from its value in the campaign to redueg 3
"t# struction given by the city's police depart- traffic accidents, the course is a lot of fun :'}
< ment, the youthful drivers going through for the youngsters. 4
% All-Pur ose Spring Grip Tool Has Two Heads for Woﬂt*?
\ e J o &4 Among the most versas J

- Q Tweezers with spring grip in “neutral” pogition and some of their uses

N

tile hand tools I‘EC-.‘II”}"-Q
designed are two-headed
tweezers, either end of °
which ean be put to work™
by sliding a movable coilTY
spring that supplies a
strong grip at the desired W,
head. One head is shape :3
like a screwdriver ai '}
either blade can be uskd™s
St
for that purpose, The
other end is knurled or
grooved, and this is handy %

for picking up ball bear-

ings or gripping tiny
screws, wires, ﬁlmenﬁ%
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purpose tool for repair
men, electricians, ma-
chinists and locksmiths
and for typewriter repmr;
kits. The spring obviates ™|

hand prosswree 1l
K LY
Waterproof Asphilt
Coating Can Be

Applied Cold

Cold asphalt that camy
be poured, brushed o
sprayed is being used t
form a permanent water-

roof coating applicab
to home and industrial

and springs. 1t s an all Rail;uay Trdck Made of Poles
Et, Aids in Hauling Logs to Mill

garden paths can be
paved at low cost withou

spema] uipment or ex-
'EQBEPEE t s Wood railway with poles serving as rails used in logging operations. The
DE‘I’LEIII’:E ment wa wheels of the log car are grooved to fit the poles [

may be waterproofed by
brushing them with the asphalt *paint,” Logging operations in exceptionall
and this can be covered with white paint rough country in the state of Washington
without danger of “bleeding” through. are carried on with the aid of a wood rail-_ ¥
Elastic and compressible, this product— way. The rails for this logging road are
pure asphalt treated with a secret process made of poles of second growth fir of uni-
—resists wear because of its resilience and form size resting on other poles which
a life of twenty yvears without change is serve as ties. This track extends from the
claimed for it. It is used to seal expansion mill to the woods operation, a distance o
joints and coat roofs, and adheres to glass, about two miles, The car on which the
polished suzg es angl building materials. logs are hauled by a tractor resembles a
1? d’ﬁa small flat car with wheels twenty inches
- in diameter and twelve inches thick,
Y ) grooved to fit the pole rails on which they
roll. From 4,000 to 6,000 feet of timber are
hauled on each trip. The same tractor
which hauls the car is used to load it. The &
oading equipment consists of one long
cable, one upper and one lower block and
wo short cables with hooks at the loading =
:nd, The hooks are pressed into the end
of a log, the tractor at the other end moves
srward and the log is slid into place on
the car.

@[Popular Mechanics Magazine does no
publish the name of the maker of, or deal-
er in, any device described in its pages, but s
this information is kept on file and will be 3
furnished by our Bureau of Information
upon request, accompanied by stamped,

It takes no special equipment or skill to pave your

garden path by Wﬂl’ ﬂy as (3 self -addressed EDVE].EIPE. n
et o
| il T B B B .
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HIVERS and shocks in the earth's crust
o thirty years ago sent San Francisco
-+ tumbling into ruins. The behavior of tall
¢.. buildings during that quake did not augur
2 well for the future of the skyscraper. But
today San Francisco boasts a good many
skyscrapers and people pay substantial
sums to live in them.

Recently the northeastern section of the
country experienced a quake which came
dangerously near the little island of Man-
hattan, which is sown thicker with sky-
scrapers than any similar area in the
world, Again the skyscraper is suspected
of harboring danger. Can San Francisco,
New York, Chlcagu aﬂd other skyscrape ty
cities survive a “severe” temblor?

[

.'-{ !; %

Y
|

were exposed to such shocks as periodical-

L]

L

and architects have studied the severity
_of past earthquakes in the eastern half of
‘the country.
., In Japan buildings are limited to 100
« feet in height, or eight stories above street
= level, and the Japanese have devised a
S special type of construction to withstand
the destructiveness of earthquakes. In the
ijnited States, the area most commonly

376 —_— A T
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Plainly, if cities in the United States_ |
ly shake Japan, the answer would un="er

doubtedly be that our skyscraper cities, as 4
built today, are not safe. But engineers

-

"
-
b
L 4
- SURFACE LA TEmS

I8 WAFE O D
LERS- e Teslwripegy

MEDIAN SECTION THROUGH THE EARTH SHOWING

“COMPOSITION OF THE INTERIOR AND TRANSMISSION
-

OF EARTHOQUAKE WAVES

'-rrm'n wrecked by eorthquahe, and New Yorh shy-
serapers which withstood the recent earthguake

which was fel't in the east ' .-‘-'
" " \ . < - - a
IR (TR R T S Ry

-



affected by quakes isthe
Pacific coast, where en-
gineers and architects —lh R
have also evolved a spe- exineey
cial type of skyscraper SN S
construction. All the
recent skyscrapers of
San Francisco embody
certain features which
enable them to stand a test even as severe
as that of 1906. They are, in fact, consid-
ered so safe that insurance companies do
not hesitate to offer them a low rate on
earthquake damage policies.

Pacific coast engineers and the owners
of large buildings now believe earthquake
dangers can be overcome even in the larg-
est modern buildings by taking certain
precautions in the design. These engineers
are now generally agreed that skyscrapers
should rest on a massive foundation block

- 1\ -]
A
\.\;

— RN

Southern California building in ruins aofter earthguahe there in 1933, and
map showing where earthgquakes hove occurred

of concrete; that the building’s structural
steel work should be embedded in mono-
lithic concrete; that the floors should be
built of reenforced rock concrete. Both
wind resistance and quake resistance are
increased by the use of special cross braces
in the steel frame.

In the world's highest man-made struc-
ture, the Empire State building, a long
pendulum installed to measure the sway
of the structure did not register any un-
usual movement in the recent gquake.’ But

377
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foundation bears some
relation to the mass of a
great slteamship among
ocean waves. The insur-
ance risk on a building
on soft ground with ex-
tra-deep foundations of
concrete tied by reen-
forcing steel is probably
much less than on a
smaller building with
shallow non-rigid foun-
dations.

{Continued to page 124A)

R ateal amplify, ]

strangely, the radio beam near
Newark airport deviated from its
course for a few seconds and then
returned to normal. Reports from
cities in Canada and the eastern
half of the United States showed
some skyscrapers were shaken
but not one suffered damage.

What ought one to do in an
earthquake? The first thought, of
course, is to run, The best thing
you can do, Dr. Bailey Willis, the
earthquake expert, advises is,
“Stand still and count fifty—by
that time all danger will be over.”
All the damage of the Japanese
quake of 1923 happened in less
than sixty seconds and the great-
est wreckage of the San Francisco
quake of 1906 occurred during the
first minute.

John Ripley Freeman, former
president of the American Society
of Civil Engineers, who has made
an exhaustive study of skyscraper
behavior, said, recently:

“The public is afraid of earth-
quake forces because they have
been measured by weak strue-
tures; but these forces nearly al-
ways can be resisted by intelli-
gent and not over-expensive con-
struction. The motion of a great
building on a massive concrete

1)
LE
Firsy, or Com?’

Firat Wave Secand Wave Third Wave

v W og ..ol

Difference in times of arrival of first and second waves, gives
distance from earthquake to station

Adjusting recording drum of strong-motien seismograph.
Below, mountain “wreched"” by an earthguake
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Seaplane Gives Ocean Flier Pickaback Start

C ANq 'S 379

Model of composite seaplane is cut away te show seating.and carge compartments; giant Aying boal’
takes speedier, loaded plane on its ?nnynr fying start lﬂtd launches it ur.l‘n!.‘! afe altitude is attained

Toudeican
tude, the monoplane casts off and races
across the ocean with its cargo. The two

— g Antd AoV, A el el
When Pan Ameridan Airways and Im-
perial Ai nch their joint trans-

1dinar}rfel% Cic-;l_ight buﬁ. ?{
.3 Wﬂ S . ;
M o Tor 5 : '. ¥ ud

atlantic flying service, the British company
may send over the ocean route a speedy
monoplane that is given a flying start on
the top of a giant flying boat. A model of
this composite aircraft has been placed on
exhibition in London. The smaller ship car-
ries a heavy load of fuel and mail, and is
given a “lift” off the sea by the powerful
flying boat. When it reaches a safe alti-

air lines agreed recently on tentat¥®e plans
for joint operation of passenger and mail
planes between New York and London,
Pan American using flying clipper ships of
-the type pioneering over the Californja-
Hawaii-Philippines route. The Atlantic
route will be from New York to Montreal,

‘-~ Harbor Grace, Ireland and London, or via

Bermuda, the Azores and Spain,

_Super-Alarm to Balk Burglar Uses Midget Radio Waves

:\L'

Ultra-high frequency radio waves, be- E / .f— L
low one meter in length, are employed in _ e
a super-alarm system developed by - :

Thomas S. McCaleb of Harvard Univer- - o
sitys—H—consisis of a transmitter and re- .

ceiver between which wave patterns pass.
The body of a person reflects these wave
patterns, causing a change in reception

alarm. The system is said to be the most
sensitive ever devised. In a demonstra-

“tion, it was impossible for a person to en-

ter a room or to even move in the room
without causing the alarm to sound, It
works as well outdoors as indoors. Oper-
ating cost is about equal to that of arn or-

/

that actuates a relay and operates the/
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t tatest of U. S. Destroyers
to Lead Fighting Squadron

| &+
| I’III!‘“I.;

r of the destroyer “"Moffett" at Quincy, Masz. This new ship
will lead one division of sguadron of fighting craft

Named m honor of the late Rear Ad-
crish of ﬂ_e {Ilr‘lﬂilﬂi A]-.mn, the latest
ud of the navy's destroyers has been launched
at Quincy, Mass. The craft, which is 372
feet long with a displacement of 1,850 tons,
is a destroyer leader, built to head a divi-
sion of fighting ships. On the same day
the second of four 1,500-ton destroyerg
was launched at New York: It bears th
name of Lieut. Com. Andrew Boyd Cum-
I'.I.':Ii.I'.I.Hb of eivil war fame.

1
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-~ For a smooth q
b bicyecle ride, try ¥
. o) I8 knee action, Agg
g 1 xgg_u'mun-}'uar-mld
. TS S ineinnati bov hag
= T i . <
J invented a shock-y
Ln

absorbing unit for
the front wheel of
_ |=a bicycle, and it is

S hew on the mar-
L 4= ket .js easyifo’
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install. After removing
the front wheel, a bracket
is bolted to the lower end
of the fork, the rear end
of the bracket suspended
by a strong coil spring
from the upper end of the
fork. The axle is then
fastened to holes at the
front end of the bracket,
and road shocks are tak-
en up by the spring as
the bracket pivots on the
fork. A similar knee-ac-

" tion attachment for rear

bicycle wheels is being

dévelgged.

Concrete Hardened

- by Quick Drier in
Twenty Minutes

Concrete can be hard-
ened and dried in twenty
minutes by a vacuum
process which extracts
excess water immedigtely
after casting. The quick

drier, demonstrated before cement experts
recently at Yale University, is intended to
speed up concrete work by many hours.

‘l
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FOUR BRIDGES in ONE:

WHAT is probably the

most elaborate and /

costly traffic-carrying
machine ever built to or-
der for the automobile is
near completion in the
Hell Gete—section of the
East river, near New
York City—

This $55,000,000 under-
taking consists of a giant
suspension bridge, a ver-
tical lift span, and de-
pressed highways, un-
derpasses and viaducts—
known collectively as the
Triboro bridge. In terms
of Morameffort=t repre-
sents 18,000 man-years of
labor.

LAY YUY

U w. /034d,

"Flying junction” of Tribaro bridge which sorts out traffic automatically, and adjusting
strands of cable which will support one of the bridge units

There are four separate bridges over
four tidal waterways. The bridges them-
selves have a combined length of more
than three miles, while the over-all length
of the approaches, viaducts, underpasses
and bridges is about nineteen miles. Set in
one of the most congested areas in the
world, the Triboro bridge has its feet
planted in three boroughs, really three

cities, and carries traffic between three
large centers of population. A system of
feeder streets, extending for miles from
the bridge site, will make the Triboro eas-
ily accessible to a metropolitan population
of about 10,000,000, It will handle local as
well as through traffic. -

Long Island, Manhattan Island, Ward's
Island, Randall's Island and the mainland

481
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.

are touched by the various approaches.

‘,.fﬂn the Long Island end the bridge will

feed traffic into a state parkway. The Tri-
boro was under consideration for twenty-
five years before all financial and legal
obstacles were cleared away. The whole

< * cost is expected to be liquidated in a com-

-
paratively short time by tolls and after
this the bridge will be free. Eventually
title will pass to the city of New York.
A few years ago, it was maintained by
many that the Triboro bridge was imprac-
tical. Long approaches and four bridges |
{Continued to page 1168A)

One of the sections of the Tribore bridge under construction and, at top, a drawing of the
East river drive which will lead to the Triboro bridge
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Ski-Jumpers Perform fhdot)rs on Afen llde (':“
Wﬂtﬂhlng darlng Ekl‘]ill'ﬂpﬁrs

perform indoors is the latest sport
novelty made possible by building
a lung slide inside a Boston arena.
The jumpers took off frdmmjust
under the roof and made the jump
~.at a speed of seventy miles per
3 ]mu:r More than 200 tons of snow

were required for the slide, which - :

was used at a recent winter sport

show. A machine WM . . E
and blows it onto : : : _ =

'L'::—
*;g -_—
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Tnp. ice machine blowing “snow." .Bnltm. ski- }
Jjumping course built inside arena

I{nng of Germ-Laden Fmgers S \_.‘;

Show How Diseases Spread il

That the germs of many diseases are -~
.4 spread by unclean fingers was demonstrat- .~
oed recently by Dr. Emil Klarmann with 4

.
\% ::enlarged fingerprinfs. The impressions of
L , 4

d

‘elean fingers were clear cut, showing the &
o [ = whorls and ridges plainly. But the prints
¥ 99 R I of germ-laden fingers revealed with star-
Dry Ice and Carbldé Englne _tling clarity the presence of the germs.
Numnmuu spots appeared on the unsani-

ﬁ-
‘.‘.\-...
*-...‘
Druv _
Rega.rded e m{ x h‘?{ t.m fingerprints, in contrast to the spot-
th

= ‘of equipping model planes inexpe n_ less impressions made by clean fingers. *

'Elve motors, a Dry Ice and carbide Engme
" has been developed and tested with grat—
ifying results, It resembles a toyv stean
v engine, having two eylinders mounted &
‘vertically, one behind the other, on the
erankshaft. Pressure which turns the en-
- gine is generated in a two-section tank x
*which has carbide and Dry Ice in the low- &
. ér section and a small amount of water Ty
the upper section. Carbide gas, aided by,
- carbon dioxide from the Dry Ice, operates
~.the motor and the Dry Ice serves the dou-to,
- ble purpose of cooling the power plant.
The engine will run for several minutes " .
on a small lump of carbide and another of\\
Dry Ice. It is the result of 5 ex<,
periment by Hubert O *Iemphm
Tenn., and will fly a médel pla e with a
six-fﬂﬂt wing spyead fqr several minutes,

P E— W),
4l - *
Enlarged pﬁn o Hhe germ-laden fingerprints at

&,{ L& nght, ele pn’n;‘;a .r }I ‘iﬂg;i“’-"

(X Y i,.{‘{ L{ f;_.I{L CA ’1'1—- «..d‘ F
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m} Stairway

Operating switch on elevator which is installed on
stairs without marring woodwork

Designed for installation on the existing

stairway, a one-passenger electrie eleva

tor is available for the home., It consists
of a self-contained unit resting on the

stairs, so woodwork is not cut nor the

w,f

vator b:,:" means of gears under the chair.

€ L

eat Cnvermg That *‘Breathes”
olds,Springs in Place

Assuring proper
ventilation, s
necessary to seat
ing comfort, an

wil: | ==
A

ponle ) z“;'.'l":nh A T DT e BB
4."'! -8 |

'p' ' . J;‘E gl-“l.. &.Il_!.;-:

house altered in any way. The mstallatmn
does not interfere with normal use of the
stairs. Push-button switches on the car<
and at both ends of the track control the
elevator, which can be started, stopped o
reversed at any point. The elevator has a
chair of ample size for a large man. The
track occupies only six and one-half
inches from the wall on one side of the
staircase. A small motor drives the ele-

holding the springs
in place in seats

4 used in automo-
: N

gsngle-Seat Home Elevatur biles, trucks, rgilway cars and the home, a

new upholstering material has been intro-
duced by the B. F. Goodrich company. It
consists of hairc'ioth. insulated with latex,
a soft rubber, which has been fabricated
into a structure of figure-eight springs.
The material is soft, buoyant and elastic,
vet has sufficient structural strength to
bridge the open spaces between the
springs. Thus is presented a smooth, com-
fortable surface through which it is impos-
sible for the springs to protrude, The ma-

terial can be used in combination with a -

{:ﬂnventmnal type spring unit, Ventilation
is provided b Ey the fabrication into logps
whn:h péermif t8ntinyouss air; girgulatio

a:dle of the pressure applied.

Twm Slits Cut in Album age§;

by Double-Bladed Knife

Gripped like a pen, a twin-bladed
is convenient for cutting slits to mount
Y-pictures in albums. This method of slit-
ting the album page gives more freedom
in style and position of mounting. The

-
B ™

- -

Tﬁnr! is more freedom in mounting pictures when
ou slit the pages yvourselfl with a twin-edged knife

utter is glgo' a handy tool for window dee=

"h.-

%

<

b Y
-

-

orators, for mounting samples in sales%

men's books, and for making enclosures.in
letters such as stamps and cu.ins
W5 1 Ry

-: }?‘-‘i ': L L ‘.
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Wogld’s i.a.r'gest “LEVe” IsFReady for Gnnd(ing

When the world’s largest tele-
scope “eye” is trained on the
heavens three years hence it will
bring to astronomers at Mt. Palo-
mar, Calif,, the light that started
earthward from distant suns and
planets one billion years ago. The
200-inch lens was taken recently
from the annealing oven where it
had been gradually cooling for

{LANL

- .

FLE
¢ "Perp‘ema%hq;nnn” Clock Run
by Changes of Temperature

“

L)
~A¥"*" Here is the “perpetual motion” clock—
g Mo spring, no winding, no batteries nor
current, no magnets nor selenium ecells.
" Wet it runs! It is activated by changes of
vtemperature. A variation of only one de-
% Ngree centigrade in the air temperature is
enough to keep the clock going for 120

\hours, and it va-

Jries less than a 2 ﬁ
ey -
i ; & i

minute a year in
accuracy. The mo-
,tive element is
. contained in a U-

Top, the 200-inch lens just after removal from m'-NhapEd tube of

nealing oven; below, five-foot auxiliary dish me gla ss fixed
%n a drum. One

end of the tube is

ed to room

more than a year, and was packed £
shipment to Pasadena, Calif.,, where an

. other three years will be required for the erature, the
grinding. This process is necessarily sl other end is shielded by insulating ma-Q.::.&-
because any heat generated in grinding terial and a cap. Inside the tube, at the
and polishing the lens would cause a base of the “U,” is mercury; above it, o

~.in it. The telescope is expected to pene~ ach side, a liquid gas; and at the top of

o trate four times as far into space as any _the tube, the saturated vapor of the gas. &

* instrument existing at present. A co As the temperature rises, the vapor in th?‘:?m

panion piece, also molded at the Corning, ¢ exposed side expands, pushing the mer\
N. ¥, Glass Works is a 1,500-pound mass§ cury toward the insulated end, compress- :
ﬂf glas_clessgned for amatxiliary disk. ing the gas in the latter, The shift of mer- -

cury changes the center of gravity and the
‘Q{More than 51,000 locomotives with an drum revolves slightly, storing energy. As@
"average capacity of more than 2,000 horse- the temperature drops, the

: puw r are nwned hy the nation’s railroads. Ww% en
';I#; A'//)J _-" :

-
-
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RI ?iances Speed tfp"ﬁasterv of tﬁe V(ﬁohn

Mechanical aids to the violin teacher
have been devised by Leo Portnoff of the
University of Miami conservatory of mu-
sic—Amonz—therm—=re appliances which
help to produce hammer-stroke technique
and fexibility of wrist, to stretch and

¢

Left, wrist strengthening device. Right, top, appa-
rotus for correcting position of arms ond fngers.
Bottom, tone meler

strengthen the fingers and to teach posi-
tion of instrument and coordination of the
hands. One device consists of a tone meter
with a pointer showing the student wheth-
er he is producing an even tone. The in- ,
ventor-musician says the mechanical
helpers speed up the teaching of violing
reducing the time for mastering funda-
mentals from vears to a few months. Some” .
of the great musicians, Schumann, Ernst,
Paganini and Joachim, worked along the
same line. Their inventions ranged from ! 7 -
changing the form of the violin to placing
weights upon bow tips, binding stones to nnl:atanFonda Used ‘Vldfh’ "‘\‘
the left arm, putting books under the bow® to Dlspla}' and Instruct
rm, gyrating the wrist while relaxed and ¥ . L.
pulhng‘ the bow parallel to a piece of elas- Many new uses are being found for imi-
tic fastened to the wall. Paganini is S.El.ld tation foods, which are so realistic that
to have produced an appliance whleh & _they frequently are mistaken for the ori
helped him reach the heights, but he never ;inal. At present, there is a demand for

revealed the secret. umtatmn foods for use in showing pa’bent\\‘
““the exact quantity of food required fo '

*‘ “ QA hair would have to be split into four diets. This method is regarded as an im-%

e..g}: 4

plECES to fit it between the piston and cyl- provement over the old system of telli
er bore of a modern autpmobile engine. tizfatient how much of ea??ud copld
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be consumed safely. Fur hﬂme dletmg, the
imitations can be kept-handy to prevent
istakes in serving the real food. Princi-
pally, however, imitation foods are used
by manufacturers to show the housewife
the quantity of food that pans, pots, boil-
ers and other containers will hold, to dem-
nstrate the capacity of refrigerators and

tc:- form displays in show windows. The
% imitations are used by dairies, bakeries,
grocers, motion-picture studios and ﬂﬂk‘;f
Band-Saw Mill nng eels

H

Is More Efficient

Holding the promise of more economical
{tnd efficient lumber production from small
imber holdings, a design for a portable
sawmill has been drafted by the Forest
Products Laboratory. The mill is not on
thﬁmeml unit is
planned for test purposes, It would be
mounted on wheels so that moving would
require simply that the blocks steadying
the front bolster be removed, the tractor
hooked on and the entire unit pulled to
the next set for operation without digging
a pit or leveling a carriage trackway. In
operation, the log would remain stationary
and the saw would travel its length., The

drive up to a speed of 120 feet per minute

in the cut and 200 feet per minute return.

A revolving horizontal bar would suppl

Design for economical E:qu saw mill which can be Y
moved easily to new cutting location
dESlgn calls for the saw frame to be cable™ >
iven with a disk friction double-clutch

& F =

1 aF LR
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Dlsk or Deciphering Codes
Reveals Secret Messages

“}‘é

- e g
Elpﬁer disk which was used by the famous Black -“-"
Chamber in decoding secret messages

One of the aids of the famous Black .
Chamber in decoding secret messages dur-
ing the world war was a cipher disk with
the help of which very complicated code
wsystems often were solved. The letters of
the alphabet were arranged in sequence in

wo concentric circles which could be ro-

tated back of a V-shaped slot in making

% tests while attempting to decipher codes.
¢ /5§ F— Q—

Miniature Electric Hammer

o

-u.{'/
ANV

~

R Engraves on Metal \:;. <
Fine engraving on metal can be done ?'i‘-'i;,
with a tiny steel-pointed hammer oper- 2 &
ated by electricity. N &

It works with a
rapid, interrupted
. beat, striking forty
L or fifty times per
v=econd. Suitable
for rugged work
by engineers and
mechanies, this
hammer is capable

3

the power to produce a saw speed of ap- »of very fast preci-
oximately 8,000 feet per minute, with>~sion engraving by

thé eighteen-gauge saw running overgyskilled artists for
forty-two inch wheels. The unit is esti--_ work on jewelry and fine instruments,
Q mated to weigh about 9,000 pounds and is working Equallv well metals, Bakelite,

designed for five-man operation. L/d ivor




ITH an amateur movie camera and a

few tips from Hollywood you can
film thrilling deep-sea dramas on your
_ dining-room table, transform your cat in-
to a weird monster on the screen, er grind

_out exciting plays with the family and.
“friends as actors and the back yard as

# “location.”

Many of the spectacular tricks devel-
oped by professional cameramen to in-
trigue movie fans can be achieved by the
miniature motion-picture camera. Let

Toland, head cameraman for Sam-

' \‘*u Goldwyn ell you how fo adapt
. __some Hullywnoa secrets to your own

——
e e
.

equipment—make dolls walk, film realistie
shipwrecks, create magic effects that will
keep your audiences asking how you did it.

Perhaps you want to make a screen test
of some friend to be sent to the Hollywood

casting offices. Toland advises you to do’

it this way:

“For close-ups, seat the model on a re-
volving stool close enough to the camera
so that the picture cuts slightly below the

388 - ,

)

T - - ‘
¥ v .

“file and back views.

in making screen test. Below, applying “mahe-up®

shoulders, You need at least two sources
of light, the main light of about 500 watts

-
1 ggr

. {
Cameraman measuring distance from lens to actress E
o

" above the camera and a weaker light, say

250 watts, about three feet below. A back
light adds detail to the hair. A dark screen &
of thin gauze or net voile right in front of
the lens helps soften the features. The
subject should be clad in dark, but nutr
black clothes, and moderately made up.
Avoid heavy rouge. Take a full front vieW...
and then slowly revolve the stool for pro= _
Make several shots
showing her looking down at different an-
gles. It is best for the subject not to smile

r
S PP SO0 O g
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TRICKS that YOU can do

VOILE S5CREEN OVER
PART OF 5ET TO
|~ GIVE DEPTH
.. < . GROUND GLASS SCREEN
— -..u“"'-‘h._ S MOVING PICTURE OF it
e FISH THROWNM By
i PROJECTOR =

ey

until the end, when a flash of the teeth makes a
pleasing finish. Casting offices also like to see a
girl walking, preferably in evening dress. For
screen tests in sunlight, use a white sheet or other
reflector to lighten the shadows.”

Trick shots showing “impossible” action—a bhoy
leaping to a high fence, or pinning a person to a
wall by flinging knives—are simple to the movie
cameraman. Merely film the action backward. If
Top, filming undersea drama indoors.  viur camera won't crank film backward, hold the

Right, model used in shipwrech scene. 2
Bottom, fading one scene into ancther camera upside down. For example, to show Johnny

389
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Cregg Toland making sereen test with amatear cam-
era. Digging for treasure in home movie thriller

eating some “Tarzan pills” and then jump-
ing to the top of a five-foot wall, put
Johnny atop the wall and have him jump
backward to the ground, then take a few
steps backward. Hold the camera upside
down while filming, then cut and reverse
the strip in the finished film, and Johnny
appears to run forward and make a tre-
mendous jump to the top of the wall. The
knife-throwing stunt that looks so dan-
gerous is just as easy. Stand a person
against the wall and drive a knife lightly
into the wood beside his head. Attach a
piece of piano wire or strong thread, the

same color as the background, to the knife
handle, Start shooting the scene with the
camera upside down. Have someone jerk
the knife to make it quiver, then give a
strong yvank that brings the knife flving
away. If you reverse this strip of film and
project it after a normal shot of the knife-
thrower preparing for the throw, your au-
dience will gasp as it sees the blade plunge
into"the wood a fraction of an inch from
the target's head.

Magic effects can be obtained, too, by
double exposure, or even multiple expo-
sure. One small motion-picture company
got twelve jurors for the price of one in a
court-room scene by photographing the
same actor twelve different times on the
same strip of film. Each time, the actor
posed in a different chair of the jury box,
always in a different costume, make-up
and action. That was a difficult piece of
photography, and ordinary double expo-
sures are much simpler. Your camera
should be equipped to rewind film for the
second exposure. Try giving one actor a
dual role on the same film, talking to him-
self or holding a match for his double to
light a cigarette, To make one scene fade

L

-t

-9
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into another, wind back a few feet '
of film after finishing one scene,
then start the new scene. The end
of the first scene should be faded
out by slowly closing the lens
aperture, After winding back and
starting the new sequence, slowly
open the aperture to its proper
setting. Smoothly done, this type
of double exposure shows the old
scene gradually merging into the
new,

“One of the easiest tricks,” says
Toland, “is to make people appear
out of thin air, or disappear in
the middle of a scene. To make
someone vanish you merely stop
the camera, let him walk off the
set, then start the film again. The
camera should be held on a triped
for steadiness. To be convincing,
there should be some reason for
the disappearance. One actor
might be dressed as a magician.

~When he snaps his fingers and someone
"appearg out gf thg air at his command the
-~ effect is" startling. 'Or Bave the magician
_drape a shawl over a person and suspend
_-part of the shawl from a hook. When he
waves his magic wand and pulls the shawl
‘away there's no one behind it. You simply
-stop the camera while the wand is being
waved, have the hidden person walk away,
then start filming again.”
- Animated cartoons are made by~ the
. . “stop-motion” method. You can employ
.. the same system to make dolls or toy ani-
' .mals act. Many of the prehistoric mon-
" sters in “King Kong” were toys actuated
. in this manner. The camera should have a
, .crank or some means of exposing one
frame of film at a time, but you can de-
velop a light touch on the release button
to expose only a frame or two at edch .
touch. To show a toy elephant raising its"
trunk, shoot two frames with the trunk
down, raise it a fraction of an inch and
expose. two more frames, then raise it

: ';'4: I ®% slightly again, and so on. By a cump?ic_at-
e ed animation process you could show an
Photos Courtesy American Cinomatagrapher L ' " f dolls drinking tea
Camera is masked, to block out surroundings, and unPDSSlhlE oo g ’
,._.{h!‘l of IIIU’! hull and ice is sql!‘lid later . (Continued to page 114A)
";‘ . h 8- _?--'.. .:. -.‘__ - 3h - . o (i ™ ’ (g b -
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(" Dwer Picks Coral ‘Flowers’

L1

¢/567

roads t:d by

i
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would be perfect.” The w rogl
on smooth surfaces, but it has to be backed
up by something which provides a little of
the action of “four legs” to “walk” over
bumps. In a ear recently introduced by
the Stout company, each wheel acts inde-
pendently, rising and falling as required
by the contour of the road surface. Each
wheel is suspended from its own support
hirough the medium of a coil spring con-
trolled by an airplane type oil-cushioned
shock absorber. Universals permit proper
amount of end play for lateral flexibility
against side thrusts. The result is a body
which seems to float as individual wheels
pass over road inequalities. Advantage is

90

with Hammer and Chisel

': taken of the inertia of the body and its

1\ load so that the greater the speed the less
/ Coops Cleaned by Electricity

Five thousand laying hens can be cared

or by one person if they are housed in a

w hen battery equipped with an elec-

into the nearest socket and the motor op-

erates a small shovel seraper over the pans

ll the amount of the throw.
Keep Hens Healthier
ic cleaning device. The apparatus plugs
beneath the cages. In four minutes of use,

v
A, M,QA
Diver holding coral “Aower"” piched from sea Aoor.

Note mask which protects his face

One of the strangest occupations is that .
of picking flowers on the sea bottom w;thh
a hammer and chisel. Ted Dranga, Hono
lulu diver, makes his livinig That way, de=*~
scending some twenty feet beneath the
waves to chisel beautiful “flowers” of
coral from their beds. The delicate color- +"
ing and, in many cases, the shape of the ®
coral closely resemble various flowers. Onfg.
the job, the diver uses a glass shield to™- \
protect his face and eyes. :

“Four-Legged' Car Held Answe% '
to Smooth Ride Problem 3 ,

More comfortable riding qualities can
be expected from an automobile with four-
wheel suspension, according to William B.
Stout, president of cor-
poration. He points out that “if we ha
automobile that could walk over rough
over smooth surfaces, it

Lnle X4
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the pan is ser ped!\'izlean and the

ing these con-
tainers is the only manual labor

involved. The cages

hens are constructed in ‘units, Eﬂlh

of which can be erected in a one-
car fourteen-foot garage. At-
tached to each cage is a box large
enough to contain food for several
days. The bottom of the cage has
an incline down which the egg
rolls into a receiving cup. So san-
itary is the battery that the hens
are much healthier and the task of

caring for them is mu{:h easier.

Small Hydraulic ﬁa
Handles Big Loads

Compact and operated by hand,
a new sixteen-pound hydraulie
hoist handles loads of one and
one-half tons, moving such
weights as little as one-sixteenth
of an inch at a time, if desired.
The flexibility in operation makes
the hoist useful in machine :;hup.
garage, mill and n) t!'l far m,J

?H'

F o

POPULAR

@ VI Iy ei] em e Y
ME(‘HANiC'S . : 393 »

‘Rubbish' Used to Make Model

Odds-and-ends model represents one artist's interpretation of

of Pioneers’ Covered Wagon

pioneer family traveling west by covered wagon

Old newspapers, rags, cigar boxes, sand,

= T

;;'.."'f

..l

i

[ 'fj"- A "“D‘.
-
iz

stones and string were used in construct-
ing a model of the covered wagon of pio=-
neer days. Antpn Rogalski, Chicago getist,
made the mndhch is complete to fig- ¢ \q

ures of a pioneer family and the animals %3—’
i '

drawing the wagon. The only expense of
construction was for paste and wire, which
could not be found in rubbish.
S" ‘2 " [ "
reaking In New Paintbrush
Ehmmated to or

- To eliminate 1.he dﬁ‘ﬁs X n

necessary for getting the best service out

« of a paintbrush, one manufacturer is pro-
ducing pre=trealed brushes which can be
used immediately upon purchase. The
treatment consists of filling the cells of )
each bristle in the brush with oil, then'
cleaning off the excess, leaving the bris-
tles clean and elastic. At the same time;
the brush is worked down to efficient

shape which normally requires several
e. The brush is said to withstand ,
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Instead of making firearms to destroy,
,one gunsmith devotes his time to the
manufacture of rifles which help to save
v lives on land and sea. The rifle has a rod
fitted into the barrel, with a rope at the
upper end of the rod. A blank cartridge

v
ii' . -
IR shoots the rod 300 feet, carrying a life line.
.o = Ships and .fire departments buy these
1‘-‘, . guns, which also dre uséd by engineers to

string power lines over chasms. This same
gunsmith makes pistols which fire signal
- flares instead of bullets. These pistols
Y shoot a shell which breaks out a small
. parachute at a height of 150 feet. Then

sthe flare bursts into flame and for thirty

seconds burns with an intensity of 30,000

¢andlepower. It is used by ships in dis-
*  tress. Another pistol not intended to de-
. stroy is used to shoot numbers into the

_' -’ chassis of automobiles. It is designed with
§ i seven chambers, each containing a steel -
- e

Two types of life-zaving pizstols.
Drawing shows parachute fare
fired fram i'jf-friml" to attract res-
cuers. Une gun shoots a life line
fram share to ship

punch. The punches are arranged so the
numbers desired are in combinations, then
a blank cartridge discharges the punches
into the steel, stamping the frame number.
Guns also are designed to clip off tree
branches growing perilously near high-
tension wires.

Auto Factory Air-Conditioned
E / S“J_,q_ to Improve Work

To control accuracy of fine machining
operations, to increase comfort of work-
men and to protect the processes from dirt
and dust, parts of the Ford Motor com-
pany’s Rouge plant is W
air-conditioning apparatus. Machine shops
and foundries are located in the 200,000
cubic feet of buildings supplied with
ready-made weather, Similar treatment
of 75,000 cubic feet addmunal space is

'|,,_J; I Al 1"~”-.
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lanned. For sm{eral
ears, the temperature
has been regulated in the
uge rooms, so the ac-
racy of the gauges,
some of which register in
illionths of an inch,
be insured. Inspec-
tion rooms and cylinder
lapping rooms have air
conditioning, and equip-
ment is being installed in
old rooms of the
foundry. Temperature
. regulation was undertak-
en in eylinder lapping
rooms because it was dis-

e® covered that there was a
variation in the size of
evlinder blocks on very
hot days, as compared
with cooler days. This
variation was enough to
cause an engineering
problem, since a very
close fit between piston

and eylinder is necessary
17

“Spider” Plug Stops
Boiler Leaks
Securely

Boiler leaks can be re-
paired effectively with a
special expanding plug
now available. Really a
bolt and nut assembly, it
is driven into the hole
and then, by turning the
screw head, a five-point-
ed “spider” expands on the inside and
compresses securely over an area of one
and one-eighth inches, safe against a pres-

;'”r’f., o A sure of 225 pounds
of steam. Similar
expansion bolts
can be driven mt&

and used as a base
for securin
plumbing and
lighting fixtures,
or attaching furni-
to the floor.

4, - ?P'E},EUI:AR:-\I‘ECHANH}S

‘Altar Slab Centuries Old
Bears Writings of Mayans

Reproduction of huge altar stene taken from the ruins of Mayan city.

lath, plaster urhﬁm The original was
hollow tile walls— megie Institution,scientists.

'..I; H“.ﬁ ‘?:' 3 - “
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Note the figure of the dancer

3
>

Unearthed in the city of Quirigua, Guat-
emala, a Mayan altar slab dating from 531
A.D. bears carvings of a dancer and a long
inscription in hieroglyphics. A reproduc-
tion of the stone, which is twelve feet wide
and two feet thick, has been made to per-
mit close examination at the National Mu=

[ Cellop ight “bulbs"” which in-
close their own foil-on-cardboard reflec-
tor, easily packed and disposed of without
the danger of broken glass, are the lat

id to the eraman.
u ﬁl. axl

f'},.r/



Scene in Chicago wheat pit where hand signals carry on big grain deals.

TR e, s
PEECH

Shouting

bids would create too much confusion and slow up trading

HANDS do all the talking in Chicago’s

trading pits. Fingers speak a lan-
guage which translates into dizzy figures
and decides world opinion on the demand
and the supply of grain, provisions and
cotton,

Every hand that moves is watched and
its message somewhere registered. The
vocabulary is limited but enough for the
purpose. One or more raised fingers held
vertically say, “5,000 bushels” or “10,000
bushels,” each finger indicating a unit of
trade, 5,000 bushels. An open palm ex-
hibited away from the trader says, “Sell,”
the palm turned toward the trader says,

“Buy.” Prices are “spoken” by a system
of finger signals extended horizontally.

The use of fingers, hands, arms and fa-
cial expressions to substitute or supple-
ment verbal speech goes back to the
world’'s beginnings and persists today in
one form or another, in almost every walk
of life, orchestra conducting, book and
fruit auction sales, railroading, baseball,
crane hoisting and lowering, in the direct-
ing of street traffic, in our everyday man-
to-man encounters.

When “words fail us” and we are at a

Below, strip on this page and the one opposite show
how grain broker makes his bids
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Right, hoist in operation on sky-

seraper. Left, various signals used

to operate the crane efficiently and

safely. These signals help prevent
accidents

loss how to express exactly the meaning
we wish to convey, we often resort to
hands and arms to add emphasis or to
clarify a point.

The universal wish for graphic expres-
sion of ideas or impressions finds an outlet
in such a wealth of revealing gestures as
to point to the existence of something of
the thespian in us all. We point with the
finger to direct attention somewhere; we
shake the head in denial and nod it in as-

% OF A CENT

sent; we shake hands in token of friend-

ship; we shake the fist in threat. We
scratch the head in perplexity, pull our
hair in despair and wink an eye to indi-
cate mischief.

Auction sales of rare books and manu-
scripts invelve the use of some rather sub-
tle signaling methods. His jawbone re-
laxed and lips slightly parted, an impor-
tant buver sits well up in front of the
company of bidders, his face seen by none

Ja OF A CENT
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Above, signaling “lower away.”
Right, below, and on opposzite page,
zignals used by official of football
gpame to indicate cause of penalty
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it will be interpreted as a bid, and
well it might be, when it is con-
sidered that bids are effected by
raising a catalogue, lifting a pen=
cil or blinking an eyelid. Others
carry on their bidding by merely
looking assent as the auctioneer
who is erying the bids names the
rizing ficures. When they wish to
drop out, these bidders do so by
a complete change of facial ex-
pression, showing indifference
and a sort of no-longer-interested
look, or by actually turning away
the head and lowering their eyes
to their catalogues.

B. A. Rolfe, conductor of a
dance orchestra, has thought so
highly of what he calls “the thou-
sand-worded movements of the
hands” that he has abandoned the
baton in directing his musicians
and uses his fingers and hands
instead. His system comprises

MILITARY a series of musical commands,
SALUTE of which the most forceful is

the one he terms, “sock it."
i This is e:-lq]rql::\'s-‘a:d‘hy 1hL ges-
Roughness ture of his right fist aiming at

the open palm of his left

in Mobton

save the auctioneer on the rostrum and his
assistants. The next moment he has closed
up this jaw, causing the lips to meet, He
may seem to have been gaping, but in re-
ality he was conveying a definite message,
which to the auctioneer signified all he
wanted to know—that the man had made
a bid.

Cryptic though the expression may ap-
pear to the layman, it is plain as day to
the auctioneer, who, on the authority of
just such simple gestures, has sold items
worth thousands of dollars, It is said that
some buyers who attend these auctions
dare not make the slightest move for fear

GRASPING FOLDED WAVING
ONE WRIST HORIZONTAL ARMS HAND BEHIND
' BACK
t Flying Block
mn Plaver Megally o Tackle Mezal Farward

Mass

hand, and constitutes an order to the mu-
sicians to “give it all they have.” The oth-
ers range from the gentle touch to a tempo
of soldier-like precision.

Bidding at the fruit auctions on the New
York piers is done by means of a finger
system. A peculiarity is that whereas the
routine of bidding ordinarily proceeds on
an upward scale, at the fruit auctions the
bidding is practically in the opposite di-
rection. Thus, when the auctioneer an-
nounces a bid of $1.05 for some specified
lot, a bidder raises one finger to indicate
that he will take the lot for “even money"
or $1. If the bidding starts on a lot at fifty-
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: five cents, and a bidder = -=-=- :

' raises five fingers out- /

stretched, it means he

~will take the offering at !

S five cents less, or fifty
cents. Other signs are for
one-eighth less, five cents
more, a half dollar off,
three fingers for three-
fourths off the bid price,
and a fist for seven-

*. eighths less.

Among the arts, the
dance very often employs
the movements of arms
and body to express emo-
tion or to tell a story
without the use of a sin-
gle word, the dancers of
the Island of Bali being
particularly adept in this
respect, their feet re-
maining stationary dur-
ing the entire perform-

\ = T

/-

)
o |

3
Right, BE. A. Rolfe and signals 5
used to direct orchestra. The
signals mean: I, “sochk it"; 2, ’
absolute precigion; 2, pull in
volume; 4, pull in eccompani-
ment; 5, accentuate; &, “let "er 4
go"; 7, a definite cuteff; 8,
lightly, delicately staccate
: PLISHING SHIFTING PPLISHINEG
Lf';”:{ ‘I:';‘S HANDS, ARMS HANDS HANDS FROM
7 VERTICAL « HORIZON- SHOULDER
n TALLY e
Crawling, Intecference wirl
Pushing. Incomplete Pass, Forward Pass,
Offside Play Helplny Missed Goal, Also Paws That
Rutiner Play to Be Re- Touches Ineligi-
played, Erc. ble "aver
ARMS
. y . EXTENDED
ance while their bodies, arms ABOVE HEAD Despite the elaborate de-
and hands are constantly in gt vices introduced into railroad -

_motion. On the legitimate
stage, it frequently happens
.that a mere glance, a gesture

”l:fsjlfl.l::dnl'nm signaling systems, the nlﬁ_ler

U dicarcs a Safery methods of hand signaling
’ still persist on some roads,
or an illuminating movement especially in the routine of

¢ of the body, tells more than making up and breaking up
many words, In painting, in of trains. The trainman in the}.
sculpture, and even in the humble news- Harlem river switching yvard of the New., =
paper cartoon, we often encounter the ex- York, New Haven and Hartford railroad-
pression by means of hands and face and employs a series of one and two-arme’ -
body attitude, of a story or de ription of movements, while hand signals in general
an emotion or idea which no words'could wuse among railroads, which have grown®
tell jsu well. ; . {Continued to page 136A) .

DAY % W x 3 _-
é - r i rl - _'.- x._.‘ .: ll ‘:.

I 4 3% i



400 ., _ POPULAR

ﬁdget Thresher Use
for Small Seeds

Filling hopper of threshing machine which extracts
flower and vegetable seed

Devised to thresh and separate flower or
vegetable seeds of all sizes and shapes, a
one-man threshing machine operates for
about thirty cents a day. It is driven by a
one-quarter horsepower electric motor. It
operates like the giant threshing machines
used on large farms. It will extract more
than seventy-five pounds of zinnia seeds,
extremely light, in eight hours, and other
seeds in proportion.

g {lgia?mg of Locomotive Studied
~ to Correct This Hazard

One of the hazards of higher railroad
speeds is the “nosing” or swaying of loco-
motives, an oscillation of the engines from

side to side as far as the wheel flanges will
\.}permt This results in a locomotive trav-
~Zeling down the track in a series of side-to-
'hlnslde motions and if such motions become
increasingly great, they may result in lat-
eral derailment. Motion pictures and model
““trains are being used by the Westinghnuse

f . S

UU*U
MEC A I't:

sea:ﬂ::h boratories to detect an alyze
lammntwe oscillations. Each type of en-
gine and even individual ones of the same
type have some critical speed at which
nusmg occurs. Proper design, engineers
believe, can produce an Engme whose crit-
ical speed of oscillation is well above ihe

énaxlmum speed attained in service.

Life-Saving Gas Counteracts &,
Effects of Poison Fumes

Experiments with a gas which is said t:?\ N

counteract the effects of p0150n fumes are

being conducted by a P :s scientist. The

gas, which comes in the orm black

powder, is easy to handle. The powd

can be blown into the air and permitted

work by itself, so that it will protect occu-

pants of an entire building against war-y

gas attacks for several hours. In one tes

a rat poisoned with carbonic oxide gas re-

covered quickly after the life-saving gas,
called oxycarbozone, Was administered.  «
_r__._,_..—.--_—-.._,.r"
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cc!s of new gas which revives a that
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Amateur Sculptor Carves Stafues in Cement

=

5 ! ‘m - ( = 2
y e Statues of Will Rogers (left) and Abrahom
n-l""'."‘f g if Lincoln earved i:::.'emant

oanla peritea 2 Y
Using only a table knife and a bricklay- " Manifold T‘[e'at}:r for Auto
er's trowel, Fritz Henkels, a Californian, Pl £ 0 Sock
has produced Muge cement staties of a ugs in Larage Socket
number of notables, including Abraham For warming the engine in extreme cold

Lincoln, Theodore Roosevelt and Will  weather, a small electrical heater that
\Rogers. The artist has never studied art, plugs in the nearest socket is available,
rcbut the statues are amazingly lifelike. The device is

— — E /T placed on the in-
. é‘b take manifold and
~% Fishes Had to Learn to Swim

— connected to the

- for Millions of Years power supply by

= Fish didn't learn to swim overnight. It an extension cord.
took their ancestors millions of }réars to Blankets or other
evolve from heavily armored creatures covering on radi-
dwelling in the ooze of the sea bottom to ator and over hood
the swift, graceful swimmers of today. hold in the heat,
The earliest true fishes had two armored keeping the en-
sections, the head and body, and could use gine warm to fa-
only the tail and posterior part for pro- cilitate starting in
pulsion. In perhaps 250,000,000 years they below-zero weather. Cost of operation is
shed the protective plates, became more small. The heater, which is only slightly
fishlike in form, and developed paired fins larger than the new metal radio tubes, can

for steerin?:balance and gﬂpu sion.  __ be used on 110-volt a.n.ﬁ' fc. curm{/

= r ,
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ways pilots are making
their way safely through
fog and above clouds that
would have meant dis-
rupted schedules a few
years ago. Every minute
of the night and day pi-
lots are “flying the beam.”
If a pilot strays from the
airway the steady tone of
the beacon changes to
broken signals. In one
direction the pilot will
hear the dash and dot of
the letter “N™: in the oth-
er direction the dot and
dash of the telegraphic
letter “A” At thirty-
second intervals the bea-
con signals are interrupt-
ed by letters that identify
the beacon station.
About 20,000 miles of
airways are lighted for
night flying but these

T, pA ‘ﬁ
5. ,éﬁﬂfﬁ‘};ﬁ (_{.-.- _

plane flies above a solid ocean of
‘&) clouds. For two hours the pilot has not
seen ground, yet he hardly glances at the
compass. Instead of guiding himself by

©
¥ 3 TWD miles above the earth a transport

e
P

e he flies by ear, holding the plane on
an invisible radio course. Occasionally the

r

steady hum in his earphones ceases and a
voice speaks.

“Burbank. Burbank. Overcast. Over-
cast. Ceiling 1,000. Visibility seven miles.
North pass open. Daggett. Daggett. Clear
and unlimited. Clear and unlimited.” The
voice trails on through a list of stations
along the airway, giving the weather re-
port of each,

Thanks to the radio lighthouses scat-
tered at 200-mile intervals along the air-
b % F

———

5y

.t ,..ri-‘ﬁ.'l}

Teop, tuning overhead dial to receive beacon signals,
Below, plane ocerial that receives signals

visual beacons have limited range in
cloudy weather. Transport planes now-
adays fly mostly above the clouds and the
pilots depend almost entirely on the radio
signals to stay on their courses, The bu-
reau of air commerce of the department of
commerce employs a corps of operators to
listen continuously to the beacons. Their
j:_:n_b is to report any interruption at once
Il--'ﬁ‘ L *’_.,:1} _’3‘ AL} J _.;,J 5..‘

¥
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BEAMS

so the beacon can be re-
paired.

These radio lighthouses
practically run themselves
and aside from a daily trip
for cleaning and inspection
no one visits them. Motors
hum continuously and the

automatic telegraph keys {

turn and click steadily day Pt

and night. At Burbank, Los ﬁ*&?ﬁ ¥ .

Angeles terminal of several #/ , R

transcontinental airways, 3)/ i : ; % d
& iy o

KINGMAN

36 — ] —
DECL.IS°S0' € aﬁ%“';zg 350 =
- L =3
RO DECL.I5
<
=
&
Nt DESERT = /7
_ 010 _I:I_CEHTER ]
oc) [ {:}sn ¢
L
DCEANSIDE BLYTHE -, .{‘? 2
224-260 00 : Q= sex
"l, _ ¥ KINGML
[LA-PH!
YPE "AL"OR"RA" RADIO RANGE BEACON. TYPE "ML" RADIO DIRECTIVE MARKER \C
mmu&:n SEGMENTS INDICATE "A" SIGNAL ZONES. BEAGON,- 13 waTTB. &
@<= INDICATES MULTIPLE COURSES. . TYOE N RABD: MARNESR BEACON. Q
seqy TIME AND DIRECTION OF w {é}- ™
<—{5) T\ME AND DIRECTION OF WEATHER BROADCAST. - TYPE "M" AT INTERMEDIATE FIELD. {:}\C
TYPE "wRL OR "MRA" RADIO DIRECT "py"
RABRER SE e “TT; ECTIVE (9 TYPE"PV" RADIO TELEGRAPH AND VOICE,
@---~tINDICATES MULTIPLE COURSES. @ TYPE"PV AT INTERMEDIATE FIELD.

Chart s.i'm_wing radio range stations in southern California. Note how “legs" of beams are bent from
right angles. Above, teletype equipment that receives weather reports for broadcast

. . _ 403



404 POPULAR

Pilot using radio telephone to
talk te ground station

the radio lighthouse as
well as the weather
broadcasting station is
controlled from one cen-
tral office.

In a room of the Union Airport passen-
ger terminal, Operator Herbert Hela has
charge of the radio range station four
miles away and the voice transmitter six
miles in another direction. An automatic
telephone-type dial enables him to do six-
teen different things at the distant stations
without leaving his chair. By dialing one
number he turns off the beacon transmit-
ter., Another number throws the switches
that turn on the power at the voice trans-
mitter so he can deliver a weather report.
Then he dials other numbers to shut down
the voice transmitier and put the beacon
back in operation. At dusk he dials a
number that turns on lights on the radio
towers.

The radio transmitter of the range bea-
con generates a continuous signal broken
into dots and dashes by an automatic key.
A slowly turning cam diverts a dot and
then a dash to one part of the circuit and
another cam picks up the intervening sig-

MECHANICS

nals and switches them to
another part of the cir-
cuit. At intervals a third
cam breaks in to broad-
cast the call letters of the
station over both ecircuits.
The radio range stations
operate at from 200 to 400
kilocycles and the largest
uses 1,500-watt trans-
mitters,

Some transmitters are
equipped with loop aeri-
als for sending directional
signals but the latest an-
tennas are tall steel tow-
ers that act as radiators.
At Burbank four 125-foot
towers in the form of a
square broadecast the sig-
nals. Two opposite tow-
ers radiate “A"” signals
while the other two
broadeast the “N" signals.
At a distance from the
station the radiating sig-
nals from two adjoining
towers overlap to provide
the continuous note tell-
{Continued to page 138A)

Center, high-frequency tubes used in radic light-
house. Bottom, adjusting power of amplifying tube
of one of ground stations
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"‘Flivver Plane f-EIas Engine Mounted at Rear = (

Designed far the private Ayer, this two-passenger monoplane has its engine mounted high at the rear
of the cabin, thus subduing noise and giving the pilot the maximum wvisibility

Entered in the contest for development at St. Joseph, Mo., this ship averaged
of a safe, inexpensive airplane for popular twenty=two miles to the gallon of gasoline *
use is a mid-wing monoplane with an au- and reached a top speed of 125 miles an™>
tomobile engine mounted above and be- hour on a test flight to Kansas City. The 2 \*
hind the egg-shaped cabin. The rear- cabin carries two passengers. Hayden %
engine type affords good visibility to the Campbe]l wartime pilot who built it, says

pilot and reduces noise in the cabin. Built “ovice could fly it after three lessons. ;.{
o
Cooling Unit for Farm Dairy (',{lcn.llﬁ @hlk in Can Quickly >

Designed for use in farm dairies, a quick
cooling unit to reduce the temperature ub
milk in cans has been invented by an Osh-
kosh, Wis., man, Made of stainless steel, it
can be dropped into any standard sizet«db
milk ean and requires only the walter
pressure from a gravity drop of two [eel_\q&.:'-
to operate it, cooling the can inside and
out. The water source, which may be aws /
small tank on a shelf overhead, is linkEIQ
to the top intake pipe containing a regu-
lating valve. There its flow divides mtus
the cooling tubes inside the milk kan and
a water motor which turns an agitator lo
keep the milk circulating. Overflow water”
splashes into a high-collared cup at the
top of the can, and drains through perfor-
ations in the collar, running down the out- . S 5
side of the ean for additional cooling.

@ Our Bureau of Information will answer
questions regarding articles in this maga-

5 : ;i Cooler is inserted in can and water Aows through
zine, if accompanied by return postage, tubes while agitator keeps milk circulating

.
. .
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"Duck De'c'oy Modeler Turns
His Hobby into a Business

the justice at the other
end clearly and persons
near the middle of each
side of the huge room
cannot hear what lawyers
are saying if the attor-
neys stand in certain
spots. The cause of this
unusual acoustical ef-
fect and the possible cure
were described at a re-
wbnt meeting of the

Awi_?l_ﬁn_p%a:ty of
America V. L. Chris-
lcmghunal Bu-
= rt‘mta_ﬁ@ds. Spe-

cially treated walls and
ceiling. were built into
the courtroom, but for
beauty in keeping with
the rest of the edifice,
four great eight-foot
slabs of marble adorn the
corners of the room. Tests
by Mr. Chrisler showed
sounds are reflected back
and forth on the two di-
agonals of the room, and
the ends of the justices’
bench are near these di-
agonal “lanes of sound.”
Experiments showed that
sounds starting in the
diagonal lanes can rarely
be heard clearly due to
“futter,” a type of rever-
: beration where sounds
persist for some seconds so any given word

[ -

XN -
rank Machay fashions several

Using one bird af center axs “master,”
duch decoyve from zame model in his workshop

» Twenty years ago a duck hunter and |,

vbusiness and ships the birds all over the
" country. Inthe accompanying photograph,
he is modeling several birds after one

home craftsman, Frank Mackay, combined -
his two hobbies and began building duck-
decoys for his own use. Friends soon
started ordering the decoys and today he
has converted his hobby into a profitable

“master” bird in the center. California
redwood, he has found, is the best materi-=
al for construction of the decoys.

gl ) 0 lSuund “Flutter” in Courtroom

Reveals Acoustical Defect

In the main courtroom of the new Su-
preme Court building in Washington the
justice at one end of the bench cannot hear

spoken in a sentence extends and overlaps
following words, thus tending to blend in-
to an unintelligible mixture. One way to
cure the fault is to place sound-absorbing
materials about the room to reduce the

.:-ti%e a f}?ﬂ Zuutd persists.

Ground-Gripping Tractor Tires

Solve Farm Problem

Giving greater
traction and thus
solving a problem
in the operation of
tractors and other
farm implements,

) & a w Erﬂund—
= +
- w‘;ﬂjﬁm 2l .
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gripping tire has been patented and is be- :
ing marketed by Firestone. The tread is ROI’.&I‘Y Blades Cl.lt Passage .

made of extra tough rubber, designed with thr()ugh Clugged Sewer
deep grooves between scientifically placed Y iV T ( e £

crosshars. These ribs are oppositely in-
clined on two sides of the tread, the ribs
on one side passing beyond the center of
the tread to join up with oppositely in-
clined ribs on the other side. A continuous
grip on the ground is thereby provided.
Open grooves extending from the sides of
the tire beyond the center of the tread
provide self-cleaning. The tread is so ef-
fective that chains are said to be unneces-

sary under any conditions. l[ 6{- ?

Your Weight in ngele
Recorded in New York

Chemists attending a recent exposition
of the chemical industries in New York
predicted that the day is not far distant
when one man will be able to operate and
control an entire industrial plant from a
central point. In part proof of the asser-
tion they pointed to a remote-control
board, recently developed, which governs
weighing operations and the recording of
weight from a distance. With the aid of
this apparatus it now is possible to trans-
mit weight recordings over wires; thus
your weight could be registered in New
York although you might be standing on
the scales in Los Angeles,

Above, cutter boring through pipe from hasement r -
trap; and; below, blades in open position ¥ 0

Trees boring down for moisture during
recent years of drought have seriously’ 2
menaced drainage systems by clogging ~™* /
sewer pipes with their roots. An Iowa .
man has developed a rotary pipe cleaner®
which makes it unnecessary to dig into®
lawn or pavement to reach the sewer. The'
cutting blades, electrically driven by a
flexible steel cahle, are fed into the ob- *
structed pipe at the nearest sewer opening ® 4
or basement trap. The steel blades dre »
adjustable, and for the first drilling are > §
set close together to clear a small passage
through the obstruction. Then they are
spread and run through the pipe again

trol boarde Weig until it is l‘hnruughl:,r cleared. Sewers as \D'_”

mitted/gber wijés /31 @ 73 En be cleaned. {d
.
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Dustless-and

BULK materials such as grain, flour, cof-

fee, peanuts, beans, salt, cement, fer-
tilizer, talcum powder and scores of others
are being moved in factories today by a
conveyor system which causes these solids
to “How"” like liquids.

One of the principal advantages of the
system is that dust is eliminated in han-
dling finely ground and pulverized mate-
rials, this in turn eliminating the danger
of dust explosions., Materials are moved
in an inclosed trough or casing and can be
conveyed virtually anywhere the casing
leads, vertically, around ecorners or hori-
zontally.

The principle of the conveyor was dis-

=3

Diagram of Redler conveyor system
showing how bulk materialy are cars
ried both horizontally and vertically,
“Howing” along like water as the
“Rights" inside the conveying trough
move along. Photogroph shows sec-

tion throvgh a typical conveyor



Flow Like WATER -

Explosion Proof

Light, skeletan U-Aights used to move
material in horizontal, inelined and
vertical elevators

Bide-pull U-Rights for canveving ma-
terial around horizontal curves and

bends

Flights for conveying solids throvgh tubu-
lar casings instead of rectongular troughs

Top, conveyor feeding salt to pachaging machine.
Bottom, conveyor units in four mill

lour miller, and
the system bears hisghame. Mr. Red-
ler had devised a seasoning method
for flour in bulk, and reclaimed the
fHour by having the floor of the sea-
soning bin alive with chains. A care-
less employe loaded a bin from the
back, leaving a space at the front
with the ehains bare. Mr. Redler
halted the filling, got into the bin,
stood on the chains and ordered the
unloading 1o start so he could ob-
serve the interaction of flour and
chains at close range,

Something seemed amiss, however.
The chains moved under him, as
usual, but unloading did not start.
Keeping pace with the live floor, he
stooped to see what was happening.

409
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Top, lime and stone plant which uses many convey-
ors to handle material. Center, conveyor in lime
plant. Bottom, conveyor discharge

Suddenly something bumped him from
behind and he looked up to find himself
between the wall of the bin and an ad-
vancing wall of flour. He made a quick
leap to safety, but the action he had seen
intrigued him and when he had figured
the cause, he had the idea for a new con-
veyor system.

The law he found ean be
stated briefly as follows. In
handling bulk materials, if
the boundaries or outer sur-
faces are urged forward, the
entire mass moves as a unit
because the shearing strength
of the material on itself is
greater than the friction of
the same material against the
relatively smooth walls of a
conveyor conduit. Applying
this principle, Mr. Redler made a conveyor
out of square conduit, and inside he placed
a longitudinally moving element contain-
ing light metal members sweeping all four
sides as they moved along. With this ar-
rangement he was able to convey material
en masse and quiescent at any Hnglc de-
sired. Later he found he could do the same
thing without complete four-side sweeping.

The common shapes. assumed by the
moving elements, or “flights,” in Redler
conveyors today are the “H,” the *U" and
the “L,” depending on the type of material
to be moved. These elements are pulled
through the shaft on an endless chain of
which they form a part and this supplies
the motive force to the part of the material
in contact with the sides of the shaft. The
rest of the bulk is carried along by the
shearing strength of the material on itself.

The conveyor is self-feeding and can
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operate from a chuked source,

SRR B 5. shoked S Vast System Conditions Air '
grain, without becoming choked, /4% . in Radio Broadcast Studio
itself. There is virtually no relakr ' / 6

tive movement of one particle on
another, the materials tending to
“How" like water, so that the most
fragile product, such as peanuts,
can be conveyed without crush-
ing. Relatively small horsepower
is required to move large quanti-

+ ties of material because the ma-
terial being moved is not rolled
about or disturbed in transit.
~ The “flights” which are cast in-
1Egml with the chain links com-
posing the conveying element are
designed to “float” through the
conveying trough, completely im-
bedded in the material being

*moved and with no metal-to-
metal contact with the sides or

.bottom of the casing as long as
the conveyor is one-third or more

,full. In addition to the “H,” “L”

+ and “U" flights, circular ones have
been designed to operate in ele- /¢ oty mant ﬂi:’.'ﬁf’:ﬂ:ﬂ’bm

~“rvators.

%  The conveyors have been installed One of the largest air-conditioning sys-
boats to carry coal from bunkers to ecrush-N tems in the world has been installed in the t":

L ers and then into pulverizers, and the Na%w%panys section,

" prospective usefulness of such equipmentyy of io Cify to maintain the proper tem- 4

. “ranges all the way from a two-inch pip pérature and humidity in each studio. A

.gonveying coal to, and ashes from, a small ~ large control panel permits regulation of
~ domestic heater, to big conveyors handling ¥ temperatures in all parts of the building #
up to 600 tons of material per hour. and its large dials I-:eep a constant recurd(,“v.ﬂ

' I:ﬁr temperature in

st studio

n

1'

alldon
hear for Cutting Stovepipe t
Has Curved Blades S

“Perfume”’ fo? é«?ﬁc(rs :

IRST cousin to a srntheﬁc pu:-
fume, a chemical known as “"Dow-

therm A" is being substituted for citﬂ?:{};ﬁi:ﬂf;zs
water in steam boilers to increase the quickly F
evenly with a spe- 3

output of power per ton of coal. The
chemical is a mixture of diphenyly
and diphenyl oxide, freezes at 54.7
degrees Fahrenheit—virtually room
temperature—and vaporizes at high
temperatures in the boiler but devel- &
ops much less pressure than steam.
Chemically, it is closely related to
synthetic geranium perfume and to
certain synthetic resins from which
plagtics are made.

cial shear having
a pair of curved
5 blades to fit the
*contour of the
pipe. One station-
Jary blade has a
slot in its edge and the movable blade up-.'n
erates within this slot which assures a
smooth edge and makes it easy to follow” -
a guide line marked on the pipe. Because
of the double cutting edge, a narrow strip ‘“"-'-*’
of metal Z?t out in the gperation,
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PLATE GLASS
WIiHDOW ~a

OBJECT TO BE
PHOTOGRAPHED

——
-

LIGHT RAY FROM
REFLECTED OBJECT
DOES MOT REACH LEHS

Window photographed (left) without and (right)
with polarized light, and diagram of set-up *

With polarized light for his wand, the
ameraman becomes a magician. Take a
picture of a plate-glass store front in ordi-
nary light. Most of the picture is a reflec-
ion of the street scene behind the camera.
Take the same picture with pnlarlzed light.
Reflections have wvanished! Instead, the
developed p shows the objects inside .
' the store window. By means of a filter-
like arrangement recently developed, the
~-mapvels of polarized light are now avail-

e to any photographer. High lights are
not destroyed by this process, but shiny
objects can be photographed without the
annoyance of reflected glare. Ordinary’
light travels in waves that vibrate in all
irections in all planes; polarized light
gjravels in only one plane, without scatter

or side reflections. Certain crystalline ma-

rials are so formed that light vibrating

in only one plane is allowed to pass

through them; light in other planes is re-

‘- flegted away. Among these exystals which
o 4" a § T, y

-

& = w

1

R =T

polarize light are the herapathite or ]'_IEET"LJ
odides of quinine sulphate and related al=
kaloids, needle-shaped and about twenty-
millionths of an inch thick. To make
photographic screen, Edward H. Land de=
vised a method of laying these crystals
magnetically so that they remain side

side, suspending this sheet of crystals in]ka‘ﬂ
cellulose acetate solution and hinding it
between glass. Used in front of the cam-
era lens, this crystal screen polarizes W
light, lets the lens “see through” reflec ?

tions, subdues glare in marine pictures

*and pierces high lights in glass, A simila
_result can be obtained by holding a num-

-

et

é.tterv éermmal Easily Lifted

*ber of thin sheets of glass, optical glass Ry~
cleaned-off photographic plates, in fron

of the lens at a fifty-seven-degree angl
and revolving this “filter” until the glare
in the ground-glass finder disappears. This®«_
method increases the expnsurﬂ
%.

.-"

Any danger g

damaging the au-
tomobile battery
when removing
the terminal is~
eliminated by us-
ing a terminal”*
equipped with a
thumbscrew pull- “*
er. The terminal
fits all posts and attaches to all sizes of
cables. When a thumbscrew in the top o

%_ te:mmdl u- tu%;lnv)n\ It -ccy:ues in

{F .7 .fi_f'.'.:. s h

by Tummg Thumbscrew

I“




POPULAR MECHANICS

contact with the post,
thus lifting the terminal.
By greasing the post and
filling the cup of the ter-
minal with grease be-
fore attaching, corresion
is prevented. The thumb-
screw can be left in posi-
tion on the terminal or,
if it interferes with the
floor boards, removed
and used only when pull-
ing the terminal.

Five-Mile Mail Belt
Handles 150,000
Sacks a Day

N rk's pew post
office annex 1s equipped
with a five-mile mail belt
conveyor system capable
of handling 150,000 sacks
of mail daily to and from
250 incoming and outgo-
ing Pennsylvania railroad
trains. Mail sacks are
carried over the convey-
or system to chutes down
which the sacks pass to
loading platforms.

(77 45 mre

Auto Built Like Hammock

FOINTE OF SUFPeRT

LiRE OF BO DY
—

Front end of hammock-like car. Sketches show how suspension nplruh-a
to give “banking" effect when the car turns corner

Unusual riding qualities and more safe-

mobile, the body of whith-hasapendulum.
support. The center of gravity of the body
is below its supporting points, like a ham-
mock. William B. Stout, the builder, ex-
plains the principles involved: “This
method of suspending the body gives us
something that engineers have sought for
years, exact control of the location of the
center of gravity. With this pendulum type
of suspension, there is an actual banking
movement of the body as the car rounds
a corner. The car is supported between
the two suspension members at the front
and rear of the body, or fuselage. These
supporting units are cushioned against
road shock by a suspension system novel
in the automotive field.” The suspension
system is akin to that employed in the
landing gear of airplanes, consisting of
long oil shock absorbers. In tests an ash

ty are claimed for the Stout Scarab auto-_

U Ay G ot
At the end of long conveyor belt in New York post
office, mail sackx drop dawn chutes to Tl car

L

tray held its place on a table while the car
rounded curves at sixty miles per hour.

.y



EACH WHEEL SHOULD TEND
TO RUMN OM A STRAIGHT LINE
PARALLEL WITH -THE OTHER
THREE WHEEL TREADS

IF FRONT WHEELS ARE NOT
iH ALIGHMERT THEY DRAG

LOAD OM TOP

: OF BEARING

i : -~ CAUSES BINDING

THESE CARS WOULD AND PREVENTS
RUN POORLY FREE ROLLING

LOAD ON

OF BEARINHG X

Top, sketches illustrating importance of having wheels alined
properly, Bottom, two views of “hnee action” Soapbox Derby
car i]luur an elaborate Form of :pl‘l'.riﬂ coanstruction

BU]LDING a fast car for the All-American Soapbox Derby, annual racing event

for boy drivers, involves many problems. How would the engineer solve them?
Three authorities on automobiles and racing tires discuss what they consider im-
portant in constructing a speedy motorless vehicle for the race.

\. JITH the speeds that are obtained in

the Socapbox Derby, streamlining is

of absolutely no walue, particularly if

there happens to be a side wind, when it
might be an actual disadvantage.

The chief requirement is the lowest pos-

sible rolling friction for the lead carried.

414

By WILLIAM B. STOUT

1835 President of the Society of Automotive Engineers

The least rolling friction, all things con-
sidered, will come from the lightest-weight
car. Light weight is of extreme value, un-
less on the particular course vou are to
run momentum is of any value for carry-
ing yvou a certain distance after the bottom
of the hill is reached.



\

If the entire course is downhill
then light weight is an advantage;
if not, the weight should be de-
signed for the particular hill and
length of run that you have after
vou get to the bottom of the hill
so that your momentum may car-
ry you to the end of the run with
the least possible slowing up. This
will mean a little arithmetic on
your part when you know the ac-
tual grades on the hill where vou
are going to race,

For the maximum reduction of
rolling friction, individual spring-
ing with all wheels separate would
be of considerable advantage, and

¢ /SR, 37 3

the SOAPBOX Derby |

~“™ Told by Famous Enqine‘grs
- X e s

o Ty 1A L

Top, shetch of Soapbox Derby car as suggested by William B.
Stout. Left, front-end construction for same car. Bottom, 1935
winner, Mourice E. Bale

with tires fairly well pumped up, so as lit- As to weights, a fifty-fifty load on all
tle motion as possible comes from the work  four wheels on the steepest gradient that
required to develop heat in the rubber. wyou are to run the race on will give you
The tire pressure, again, will depend on tihe least rolling friction, and then you can
the surfacing of the particular hill on perhaps shift your rear weight forward to

which you are racing.

keep this still fifty-fifty when you get on

415



POPULAR MECHANICS

the level. This should not be of very
great importance on a smooth conerete,
but might be of considerable importance
on a rough course,

Certainly the least possible unsprung
weight is of advantage in reducing the
rolling friction.

Streamlining for any speeds below fifty
miles per hour will be of absolutely no
value in a Soaphox Derby except where
the beauty of the entry has something to
do with the opinions of the crowd.

By JAMES M. CRAWFORD

Chief Engineer, Chevrolet Motor Company

It is an axiom, in engineering and man-
ufacturing, that the simplest construction
is the best. Therefore, the rules of the
All-American Soapbox Derby, in an en-
deavor to make it possible for any boy to
construct a worth-while car for the com-

petition, have been purposely made to en-
courage the utmost simplicity in construc-
tion.

Incidentally, the simplest possible Soap-
box racer has as good a chanece to win the
race as those that display complicated
mechanisms for steering or unusual forms
of spring suspension.

The greatest factor making for success

Top, three cars leaving starting Jine. Note sedan mod-
el in center.

Left and bottom, twa views of szimple
construction suggested by A. J. Musselman

in this race is the ability of the car to roll
freely. That is, friction in moving parts
must be reduced to a mimimum and ex-
cess rolling resistance must be eliminated.

There is, of course, a great difference of
opinion among builders of derby racers on
the subject of tires, bearings and wheel
sizes—each of which is an important ele-
ment to be considered in striving for a free
rolling car. However, it is my opinion,

{Continued to page 122A)
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Air Beacon on Bridge Is Visible Sixty Miles

Air beacon of 1,800,000 candle power atop George Washinglon bridge tower in New York. Erected as a
memorial to Will Rogers and Wiley Post, it is m‘:gh fop. si miles

Erected in honor of the late }_ﬁ%l_l Rogers Tr take Control in Truck
and Wiley Post, a huge air beacon of . ' .
1,800,000-candle power blazes from the top Is Adjustable for Load
of the George Washington bridge in New Adjusting the trailer brakes to the load
York City. THe bDeavomiroftheTevolVing is possible by operating a simple control

'

beam type and the beam it easts is visible mounted on the
for more than sixty miles. [ dash of the truck.

Easily accessible
Invisible Mounting merg to the driver, the
Have Adhesive Backs

control is used
%in,@?—ule&r corners for mounting
cards, photographs, posters, and similar

without stopping
the vehicle train.

articles are now available. Made of gelatin, braking when the
the cornegs are mvmlbla and are back trailer is only
Slip one on each empty, thus im-

corner of the pic proving control,

back and press itY of the trailer and reducing fifth wheel and

down; the mﬂung coupling failures. On the other hand, it

in place, yet the = The control admits pressure to the trailer

picture can h% brakes at the driver's option, thus balanc-

3

It prevents over-
with adhesive. partly loaded or
ture, moisten thefw saving tire wear, eliminating jack-knifing
ing is permanent provides adequate braking at peak load.
slipped out in the brakmg effort of truck and 'I'.t'mler

L



Top, stove and refrigerator combined. Both are
operated by gaz. Note location of oven at top.
T he outfit is intended for small apartments and
homes. Bottom, garbage pail has cover locked
to the bail., Pushing the bail to one side re-
moves the cover and permils placing the gar-
bage into the pail with enly one hand

Top, Cellophane wrappers, which are moisture-

proof, are available for wrapping vegetables,

cakes and silverware. The bags for silver pre-

vent barnishing. Bettem, baby carriage can be

steered by extra handlebar (shown in inset),

eliminating the necessity for raising the front
wheels to mahke a turn

T




Top, baby's high chair
can be unfolded to form
i a play table on which
: the yvoungster may enjoy
. his toys while held safe-
Iy in the chair

Cirele, above, aquarium lamp has revolving
‘eylinder which gives effect of fish swim-
ming. Heat from the lamp keeps water tem-

\ perature af proper point for the fish. Bot-

4= tomn, automatic card dealer operates by
whirling the device. It distributfes the cards

in eight seconds - y
).ur".. N - e M g oo
i 5 "__‘ . *u ’ "
‘ b -

o | « &
. 3 i R

Shetch and photograph show .. - Al
and illustrate use of stain-, "’
lese metal clothesping. A 9
hanger, shown on the wo- -
man’s arm, enables her to

have the pins handy when b
needed. The hanger con- =
tains five dozen clothespins,

yet it weighs only seven-

teen ounces

418
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§
f (%ancrete Work Is Speeded Up
by Cheaper Method

!

3

Concrete tower being constructed by method -h‘lntkh:l

cufs costs and speeds up the work
BT -

Reducing costs and speeding up con-
truction are claimed for a new method of
concrete work, a Way/m}? reverses age-
practices. Used in a tower 210 feet
high, it provides all the advantages of a
monolithic concrete building and is prac-
tical for structures of all sizes. The usual
way is to erect temporary forms, pour in
the concrete and after it has hardene
remove the forms. Frequently a veneer of
ast stone is laid in front of the concrete,
mpletely concealing it. The new method
calls for building and bracing the inside
all forms with small openings left he-
n form boards to allow excess water
from the concrete to escape. Cast stone is
then set, one course at a time, leaving

desired thickness of the concrete wall
Metal loops molded into the cast stone
provide a means of fastening it to the in-
side wall form. The cast-stone slabs are
drawn tightly against an accurately

] ;‘j_ﬂf,

ik:

,.c;;

space between it and the wood form the..g_a_,

l 7

IE.{‘I-%Q/L'

dressed shoulder on the pieces below
against temporary wood spreaders
along the inside top edge by bolts mold
to the hooks in the cast stone. When on
course of cast stone is erected, the con
crele is poured, so the wall is completed
it rises, one course at a time. After th
concrete hardens, burlap is removed fro
vertical joints and a stiff mortar is tampe
into any joints that have not filled wi

AN _Af 4
L4

I
S=grout from the concrete.

—

45

Fuel Gas Bill Cut by Reducin
Room Temperature at Night.

By letting the room temperature of yo
home drop from seventy degrees Fahren
heit to sixty degrees during the night, yo
can save from four to eight per cent
fuel consumption, based on a gas furnace,
With a coal furnace the saving probably

would be less. In reaching these concl
sions at the engineering experiment sta=

it was Tmine t fuel ec u‘:u\my
achieved by lower overnight temperatures
‘was somewhat offset by a sacrifice in com-
ort during the morning hours. Although

air at the breathing level was brought
back to seventy degrees by 8:00 a.m.,

. effect of cold walls and floors could still

{ be felt at 11:00 a.m.

EB({#V&?;&GGI&! Lamp Housing
Speeds Photo Enlarging

By cooling
housing so that
larger lamps
be used without
overheating,an
blower system
speeds up photo
enlarging, Th
work of enlarging
Leica prints on
contact paper can
be done five fa
seven times faster
because a 1,000-
watt lamp can be used in this equipment:
The blower in the base exhausts the hot
air from the lamp housing, drawing it
downward through @ tube which suppo

J W

b 3




By RUSSELL O. LUND

ERVICE men and experiment-
ers can build this direct read-
ing vacuum-tube voltmeter for
about $10.00 including the milli-
ammeter. A vacuum-tube wvolt-
meter is necessary wher-
ever a.c. or d.e. voltages
are to be measured with
an instrument that draws
practically no power from
the circuit to be checked.
This exceptionally low-
cost unit is portable, self-
powered and employs
one of the new type 6F3
metal tubes, which is self-
shielded and therefore
can be placed in a socket
on the end of the cable
and connected directly at the point of
measurement as it does not disturb the
receiver circuit. All leads in the cable
carry only direct currents so these long
leads have no effect on the accuracy of the
device or the circuit being measured. An-
other advantage of the vacuum-tube volt-
meter over the ordinary dry rectifier type
is its stability in all temperatures and de-
grees of humidity.

The sheet-metal chassis dimensions are
given in Fig. 1-C; the original model was
mounted in a small wooden case for port-
able purposes. Figs. 1, 1-A and 1-B show
the wiring on the underside of the chassis
and details of the cable plug-and-socket

{Continued to page 118A)
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__é? Moved

HIS improved model of the most pop-
. ular 4-tube set ever described for our
readers, now has an airplane dial calibrat-
ed in kilocycles, two pilot lights, simplified
chassis arrangement and smaller variable
condenser. Outstanding features of this
general-purpose midget receiver include
distance-getting ability, excellent tone,
a.c, or d.c. operation, low cost and simple
construction.

Easily portable and no larger than the
original model, which won first prize in a
set-building contest held by the Haw-
thorne radio club, an employes organiza-
tion of the Western Electriec company, this
improved layout has been simplified so
that anyone able to use a soldering iron
can build it. Traveling men and tourists
usually have access to a 110-volt supply,
either alternating or direct current, and
this little portable set will perform equally
well on both types :
of power. A re- -
ceiver of this type il
is especially inter-
esting to beginners
and those who re-

422
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quire a small set for individual room use.

The chassis dimensions are given in Fig.
1. This metal base can be made of Viu-in.
sheet steel, or eraydo metal, and is also
zavailable drilled, complete with brackets
and small shield. Although the drilled
base and all parts cost only about $8.50,
less tubes and cabinet, they are of good
guality, therefore in order to obtain max-

{Continued to page 126A)
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17 FEET

 ROPE ™ INSULATOR

LIEH’"MIN@H
ARRESTER /

OMPLETELY assembled and

ready for erection with no
additional soldered connections to
make, the double-doublet anten-
na shown™Tn the photo enables
owners of all-wave receivers to
enjoy high-quality reception on
all bands,

The ordinary balanced doublet
system consists of two separate
flat-top sections of equal length,
and, although it will reduce the
noise level as described in previ-
ous articles, it favors a particular
hand and is usually inefficient on others.
To eliminate this, several double-doublet
systems of the type shown in Fig. 1 are
now available. They consist of two sepa-
rate antennas of different lengths assem-
bled in one unit and are so designed that
they will cover the entire short-wave
bands without dead spots and at the same
time give maximum results in the stand-
ard broadeast band.

Signals picked up by the double-doublet
antenna system are conveyed to the re-
ceiver through a balanced, twisted-pair
transmission line. Coupling transformers
located at each end of this line make it
immune from pick-up of noises in the
area through which it passes and at the
same time prevent loss of signal strength.
Anyone can install this type of all-wave
antenna as no extra parts are required
except the usual poles, rope, pulleys and
lightning arrester.

All installation details are clearly shown
in Fig, 1; however, the mast arrangement
may be varied to suit the requirements of
vour location. If there is not sufficient
room on your roof for a 60-foot stretch,
poles may be erected in the yard or the
antenna can be supported between two
irees. In either case the transmission line
should be run at right angles to the an-
tenna for at least 20 feet and then brought
down to the receiver as directly as possi-
hle. It should be kept free from the roof
and supported with the nail-on-knob por-
celain insulators supplied with the assem-
bly. Do mot cut the transmission line;
drill a small hole through the window
frame or bring it into the building any
{Continued to page 134A)
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Drdl'nm-y ﬁmn’pﬁnm can be improved by remov-
ing the old iron lfrnphrﬂ:ml and substituting thin
mica disks of the same size. Flatten iron pieces in

a vise and smooth edges with file before cement- "r:.;-..._h'
ing at center to contact magnets t\
N
Hole in top of solder- i
ing-flux can helps heep i

hands and elothing
clean. Sliding cover is
fastened to can lid with
short machine serew.
Below, an inexpensive
lightning arrester
muade from a glass jar
provided with metal
cover, three brass
strips and a porcelain
“lead-thru" insulator

OLD 1RON S XI'PIECE OF THIN IRON QI'
FASTENED 10 CENTER
DIAPHRAGM REMOVED Uit DUCO CEMENT |

rd =

e 10 Y2-p o
Lcﬂ Aexible shaft Muph‘nf pro- X
r.lni'l'l“'rlrru'lﬂlnn nnr_lrfn'fu[—'—-'—
means between offset shalts, or
shafts af any angle up fo 50 de-
grees, thus solving alinement prob-
lems for radio experimenters. [t
supplied with or without insulated
hubs, Below, midget dry electro-

ry o AT
LEAD- [~-GlASS _ |
THRU Ipi JAR | "USSHAPED BRASS STRIPS) |

INSULATD # WITH POINTED ENDS Iytic condenser units offered in 200
BUSHING LOWER STRIP CONNECTS | and 450.uglt r

BRASS | Jis | TOCANTOP AND BRASS ties from 2 to 16 mid.
F‘LH.IMTFHE ’ A )

MOUNTING ANGLE

- e
| EHHlH.ﬁL_"‘!-, E‘~-"" <+* GND.TERMINAL

MACH, SCREW g 3(: 7[

St

: J.:.tmn“f}j Angle brachet used
ﬂi "'t‘j for mounting wa-
! fer-type tube socks
L |1
¥ | TusE socker et on back of panel

Below, relay and push-button remote-
control arrangement for reducing set
speaker volume when using telephone

ANGLE FASTENED

L, ke ; i ; N " 10 PANEL s
‘i'.f' FROM FINAL AMPLIFIER
A9 el Sl £.2.5.04 >
_: "gé'i-f Threaded pofcelain-ty, form now avail-
' able in stawdard sizes Tor winding 20, 40 anll: P
SPLMEFL Si-meter oscillator or amplifier coils )
m—uw CONTACTS o
a— VARIABLE RESISTOR TO @& - _F o]
! I—'U‘-'\- CONTROL VDLUME OF hy —

SPEAKER WHEN BUTTON

RELAY _* s 15 FUSHED _ ‘“4.a . T
5”'!|.FFJ|| n:" k | =)
vt | ST Jib— === Y e
SMALLBAT, #  TWISTED COAD ‘":'L




, Antenna ugs in

to Demonstrate Sets
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ﬁthlEUHANICS

PWR.LINE

TO SET ANT. POST

ampact line plug antenna eliminator. Circuit dia-
gram shows built-in choke and condenser

W3 This device is designed for use in loca-
(ftions where it is not practical to install a
sgonventional antenna for demonstrations,
and as a test unit for service men. It is
claimed to work equally well on broad-
cast and short-wave sets down to 80 me-
ters. The radio signals which are picked
up by the power supply line are diverted
o to the receiver.

L

-

-
e

E 9‘ gugpact-ﬁattew- Eliminator

Two low-voltage currents are supplied
by this battery eliminator for replacing
- batteries in electrically operated games
‘s’ " and experimental devices. Connected in
%ﬂw regular 110-volt a.c. line, one 6-volt

|

o

a.c. output is for miniature light circgts).\
and the other supplies 6 volts d.c. for so
lenoids, relays and kickers. The capaci

of this unit is 25 watts; a larger model ha

an 8-volt d.c. output at 35 watts capaci

e ?(id/z Noises Located

Filling a long ¢
felt need of radio i
service men, pub-
lic utility trouble
shooters and ex-
perimenters, this

interfer na- J B
vzer is claimed to “LYTA ¢ n

make possible the
prompt location \
and elimination of all types of radio inter-
ference. It tells you what condensers and
chokes are needed to eliminate the noise.

EasilyQ S

;_\"."-3
NS

Antenna Under Running Boards

Running-board antenna for cars with all-steel tops

Assembled under each running board of
the car and joined by a connecting lead,
the auto-radio antenna installation shown
in the photo is recommended for the new
cars with all-steel tops. Each section con-
sists of three copper sirips terminating in
insulators, the strips being connected at
one end by a jumper wire.

@[ Blueprints covering radio construction
articles in past issues can be obtained for
25 cents each; when material lists are not
included in the articles, these are available
without charge on receipt of postage.

*~ 5 NEXT MONTH—How to Build an Inter-Office Communication System. This effi-
tﬁ?""ﬁ | cient low-cost installation is also suitable for use in homes, hnspit‘als and other
<\ inter-room applications. Other features include—Adapters for Using AH_-Metal
Tubes in Old Sets, also a Crystal-Controlled 160-Meter Radiophone for Beginners.
2 Y, 399 fn s 3% R T L ST
o g | o s

= A




L]

THEHE'S no need of discarding
yvour old sink just because it is
out of date. Why not modernize
it by building this trim cabinet?
Although the one shown is for a
60-in. sink having an apron edge,
the design can be altered easily to
fit sinks of other styles and sizes.
If legs support the front part of
your sink, remove them and pro-
vide temporary supports. Then
put in the framework as shown in
Fig. 1. Note that the front of the
cabinet is set in to allow for toe
space when working at the sink.
When the front frame has been
sel in place, the ends are built to
suit, Use plywood for the end
panels, rabbeting the frame cor-
ner pieces, Fig. 6, to take the pan-
els fush.
The boards setting diagonally
across the curved corners, Figs. 2
and 5, reach to the floor and sup-
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port the front edge of the sink. Cleats
with one curved side are screwed to these
to take the slats, which make up the
rounded corners. The rounded corner
pieces at the base are made as shown in
Figs. 3 and 4. Pieces of white pine, 5 in.
long, are glued up to a box shape, after
which the assembly is turned down to size
in a lathe, removing the center to form a
ring, A similar procedure is followed to
make the curved quarter-round molding
at the floor. This is turned out of a piece
slightly thicker than the size of the quar-
ter round. The turnings are then cut into
quarters and fastened in place.

The doors are next. These are single
plywood panels in keeping with the trend
to eliminate doors with sunken panels in
modern construction. Build up the draw-
ers in the regular fashion as shown in
Figs. 8 and 9. The center drawer front is
a dummy. The shelves can be made to
suit. If there is linoleum on the floor, lay
out the shape of the enclosure and cut out
the linoleum, allowing space so that the
quarter round will lay over the cut edge
and hide it. Figure 10 shows this. As a
rule the plumbing ordinance in your city
will require some opening for ventilation.
There are different ways of doing this.
Slots can be made in the dummy drawer
front or a small grille can be set in it. Use
chrome hardware, and paint the cabinet
any suitable color, giving it at least three
coats, the last to be a semi-gloss enamel.
Do all the puttying after the first coat of
paint has dried. -

([Paint left over from a job can be kept
from drying out in the can by pouring a
little melted paraffin over the top of it.
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Scrubbing Brush Has Handles
for Heavy Work

For heavy work,
take a large scrub-
bing brush and fit
it with two han-
dles. Then you
can get a good
grip and apply
plenty of pressure
without cramping
the hands. Two
short pieces of
broomstick or hardwood dowel rod, set
into shallow holes bored in the brush top,
make good handles.

Keyless Drawer Lock Operated
with Finger Tip

If you keep private papers in a pigeon=-
hole drawer in your desk and wish to have
a concealed lock, drill a large hole in the
bottom of the pigeonhole near the back.
Then, with the drawer closed, screw a clip
to the bottom directly over the hole so
that it extends down through the hole.

Spring-brass clip on bottom of pigeonhole drawer
gerves as concealed loch

The clip will prevent the drawer from be-
ing pulled out unless it is depressed with
the finger. A dummy keyhole in the front
of the drawer will help to increase the
deception.

MECHANICS
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WHEELQF GLASS CUTTER
HELD SIDEWISE TO

FINE EMERY WHEEL
AND-GROUND FLAT

Glass cutter with edge of wheel fattened on grinder,
tools borders on leather

Decorative Borders on Leather
Made with Glass Cutter

By flattening the cutting edge of an or-
dinary glass cutter on a grinding wheel,
you have a handy tool for lining and creas-
ing leather. All kinds of decorative border
work can be done on leather without any
possibility of burning, scoring or cutting
the work. The cutter is moved over the
leather while applying a steady pressure.

Photo Safelight for Travelers
Contained in Flashlight

A convenient photographic darkroom
lamp that is entirely contained in a flash-
light is made eas-
ily by inserting a
small disk of ruby
gelatin paper un-
der the flashlight
lens. To carry the
paper when the
flashlight is being
used in its normal
way, the disk is
placed either in
the spring cap at the bottom of the flash-
light, or it is fastened around the battery
with a rubber band,

f GELATIN PAPER
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Ideal for smeall epartments or as an cxtra taoble in

the home, It is 1295 in. wide when folded and 6674

by 42 in. when opened. Eight drowers give you
plenty of space for linens and silverware
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Large Glass Panes Are Repaired
to Be Draftproof

Putty between the glass edges and the metal strip
makes the joint rain and wind proof

If you have a broken glass pane in a
large door or window and do not care to
go to the expense of replacing the entire
pane, here is a method of joining a new
section of glass to the unbroken portion to
provide a neat, draftproof joint. Remove
the glass, cut away the broken part and fit
the new piece, leaving plenty of space at
the joint to take a strip of sheet metal,
which is bent to the shape shown in the
lower detail. Although galvanized sheet
iron may be used, sheet brass or copper
makes a more lasting repair. The metal
does not fit into the rabbets in the door or
window; it just butts snugly against the
glass frame,

Electrical Terminals from Shells

If you have a
number of rifle
cartridges avail-
able, they are eas-
ily converted into
electrical termi-
nals or connectors
for use around an
experimental
bench., Just flat-
ten the bottom
end with a ham-
mer and drill the

HAMMERED %
FLAT

MECHANICS

flattened portion to slip over a binding
post, or to take small brass machine
screws. The wires or cables are soldered
into the open ends of the cartridges.

Casters Held in Tubular Legs
with Plastic Wood

Casters often
loosen in tables or
chairs having tu-
bular metal legs
and then drop out
when the article is
lifted from the
floor. A quick cure
for this trouble is
to fill the lower
ends of the legs
with plastic wood
and push the cast-
er sleeves into this when it is about set.

Signal Light for Water Heater

To avoid any possibility of forgetting to
shut off your hot-water heater, it is a good
idea to install a small signal light in a
prominent location upstairs so that it is
automatically turned on when the heater
is in operation. Such an installation is
shown, using a 6-volt bulb, transformer
and an auto stop-light switch. The latter
is connected to the handle of the gas valve,
which operates the switch when the gas is
turned on to start the heater.

TRANSFORMER

I§ Gas wWATER
# HEATER
AUTOMOBILE.
STOP-LIGHT SWITCH

Auto stop-light switch operates signal light when
gas water heater iz turned on
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Simple Electrical Testers Anyone Can Use

I 5= YOLT
FLASHLIGHT &

LIGHT LINE
~—3¢ O-VOLT LAMPS
J. TRAMSFORMER
' »

i

Lah LA

OF WIRE

1!

SOCKET FOR

LIGHT TESTING FUSES

LINE

BRASS STRIPS FOR
TESTIMNG CARTRIDGE
FUSES

Utilizing eguipment found in almoat any shop or

home, these simple testers make it possible for you

to check yvour own motors, coils and ether electrical
apparatus for grounds, shorts or open circuits

Here are six methods of making electri-
cal testers from inexpensive equipment to
locate grounds, short and open circuits. In
the two upper details the methods are
identical with the exception that the test
results are audible on one and visible on
the other, The bell will ring or the bulb
will light when the test leads are connect-
ed together or to an unbroken circuit. The
next left-hand detail shows a tester using
two 110-volt lamps and operated from the
lighting ecircuit. In this case also the lamps
light when the leads are connected to a
closed circuit or in case of grounds. Bril-
liancy of the lights is a rough measure of
the resistance in the circuit being tested.
The adjoining detail shows a sensitive
method which makes use of a pair of radio
headphones. At the instant the leads are
connected to a circuit in good condition

43-vour "¢
] BATTERY

there will be a click in the phones. In the
circular detail is a tester for all kinds of
fuses., The porcelain socket for testing
plug fuses has its core removed and a piece
of brass tubing substituted so that fuses
may be pushed in for testing. The brass
strips mounted below the socket are for
testing cartridge fuses. The most sensitive
tester is shown in the lower right detail.
A telephone magneto is used as the source
of power, while a telephone bell serves as
the indicator. This instrument is most use-
ful for locating grounds which would not
show up with other testers. It is also handy
when testing circuits having very high
resistance but is not very satisfactory for
coils of fine wire as it sometimes rings
when a circuit is open if the wires in the
coil are close together.
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Potted Plants Flourish Indoors
in Moss-Lined Containers

AEy -
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Water the plants sparingly, not eftener than every
three or four days

Have you ever brought home a potted
plant, set it in a shallow saucer and wa-
tered it carefully only to have it wither
and die? The next time you are in a
greenhouse, notice the potted plants and
you will probably find them setting in
deeply in clean, moist sand. This is done
to keep the soil in the pots moist and cool.
At the same time, it prevents excess water
from accumulating around the bottoms of
the pots, which will strangle even the
healthiest plants by denying them air to
their root systems. You can get the same
results by setting the potted plants in con-
tainers lined with sphagnum moss as
shown in the circular detail. The moss
keeps the moisture distributed around the
outer surface of the pot so that no water
accumulates in the container.

Sandpaper Helps Keep Pictures
Straight on Wall

If you have a
large picture that
has a tendency to
slip to one side on
the wall, small
pieces of sandpa-
per or emery cloth
glued to the rear

MECHANICS

side at the lower corners will stop the
trouble. Sandpaper is much better for this
purpose than rubber, the surface of which
soon hardens.

Icebox Cooled in Winter by Air
Piped from Outside

Here are two methods of utilizing the
chimney draft to circulate eold, winter air
through your icebox. Besides being more
sanitary than the usual methods, as the
air can be filtered before entering the box,
these methods offer a means of controlling
the temperature in the box if a damper is
used in the intake pipes. The circular de-
tail shows how the air is brought into the
ice chest through a pipe at the rear of the
box and passes out through the drain into
a pipe leading to the chimney. The lower
detail shows a similar idea. The air is
brought in through the drain by means of
a small pipe, which extends almost to the
top of the box. As a filter for incoming air,
you can use a perforated can filled with
fine steel wool, which is kept moistened
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— COLD AIR INTAKE-"
PPE EXTEMNDING
THROUGH DUTSIDE
WALL OF HOUSE

AlR PASSES OUT THROUGH
CHIMNEY

Cold, winter air circulated through icebex by chim-
ney draft to preserve food in winter

with thin oil, or it may be a can with the
ends removed and two or three layers of
burlap stretched over the opening, the
burlap also being saturated with oil.



helps solve the play problem

With his red tongue hanging out as if ac- S '
tually enjoying a frolic with his young
master, this rocking pup will go a long
way toward keeping the small child busy —— e R
the many hours spent indeors during bad ;
weather, A grey ground coat with a touch
of black here and there to supgest body
lines adds greatly to the realistic appear-
ance. Construction takes little time if o
scroll or band saw i= available. And, the
job is not too difficult to tackle even with
a hand scroll saw

Lay off 2-in. equares on large pieces of paper, draw
in the outlines of the various parts and then cut out
the patterns. Trace these on 1-in. wood stock and
saw the parts. When cutting the head, drill a hole
for a #3-in. dowel handle before sawing the slot for
the mouth. Then round all the edges, smooth with
sandpaper and assemble with screws. Note that the
seat is mortised into the shoulders

435



436 POPULAR

Substitute for Three-Way Switch
to Operate Basement Lights

o

e
A

q

TOGGLE
SwWITCH

Cords and pivoted arm arranged to aperate switch
when entering basement through grade door

My basement lights are not operated by
a three-way switch, and in coming into
the basement through the grade door, 1
had to grope around in the dark to find
the switch at the top of the stairway. To
operate the switch from the basement, 1
attached two cords to an arm pivoted
above the switch so that they hung down
as shown, running one of them through
the toggle switch lever and knotting it at
this point. Two luminous pendants at-
tached to the ends of the cords make it
easy for me to find them at a glance when
I enter the dark basement.—C. A. Veburg,
Omaha, Nebr.

Tracing Wheel Scores Cardboard
for Making Boxes

When making up
small gift or mail-
ing boxes, the
cardboard can be
shaped without
breaking it if the
lines on which it
is to be folded are
scored with a
dressmakers’ trac-
ing wheel instead

MECHANICS

of a razor blade or other sharp instrument.
Mark off the cardboard in the regular way
and then go over the lines with the tracing
wheel, using a straightedge as a guide.

Curved Brush Cleans Pots
and Pans Effectively

For washing the
sides and grooves
of pots and pans,
take an ordinary
scrubbing brush
and saw it to the
curvature indicat-
ed by the dotted
lines in the draw-
ing. When fitted
with a handle, you
will find it espe-
cially handy for
cleaning frying
pans, which are
otherwise difficult
to clean.

“Pig-Tail”” Coils at Ends of Wires
Formed on Golf Tee

In electrical work where small wires are
coiled at the ends, a golf tee will be found
handy for making the coils. Wind the wire
around the tee as shown in the photo,

Golf tees are handy for coiling ends of small wires
used in electrical work

holding the large end of the tee with the
fingers. Due to the tapered shank of the
tee, the coiled wire is slipped off easily.
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Celluloid Cuts Save on Small Printing Jobs

MR | 2o-CELLULDID DISSOLVED
R R | (N ACETONE TO THICK
CONSISTENCY .
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™-DRIED CELLULOID
PLATE TACKED TO
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5TH=-CELLULOID PLATE
PRINTS ON PAPER

Owners of small printing shops,
home publishers of sechool, club and
church papers can mahe celluloid
culs from newspaper mats that will
astand hundreds of impressions.
Just follow the steps shown in the
details. Trim the finished cut and
mount it en a woeod block, using
cardboard as an underlay to make
the eut “type high”

Drawing Board Converted to Store Your Unfinished Work

Drawings and drawing paper are always
at hand and are protected against being
soiled and creased if kept in a pocket pro-
vided on the back of the drawing board.
It consists of a piece of thin plywood
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This simple addition of a storage pocket will not in-
terfere with the regular use of your drawing board

screwed onto the back of the drawing
board, spacing it from the latter to give
the pocket the desired width. To do this,
wood spacing strips of suitable thickness
are slipped under the edges along three
sides, leaving the fourth side open to per-
mit insertion and removal of the drawings
and paper. It is a good idea to countersink
the screws that are driven through the
plywood to avoid the possibility of mar-
ring surfaces on which the drawing board
is placed.

Paper Clip for Emergency Use
from Hairpin

When a wire pa=
per clip is needed
and none is at
hand, a substitute
is easily made
from a hairpin.
Fold the legs of
the pin over to-
ward the head as
shown and you
will have a clip
that really holds
due to the springiness of the wire and the
crimped portions of the legs. Use the
heaviest hairpin available for this purpose.




Shooting the picture when the action
iz most interesting is probably the
maost difficult trick. In this high jump,
the most interesting moment of action
—and incidentally alse the moment
when movement was comparatively
slow—occurred just after the jumper
cleared the bar. Often you can antici-
pate the action and make preporations
for the bezt camera location and the
most advantageous angle to minimize
fast movement, etc. Also, try fto get
the object in strang contrast against
the bachground

“Frozen action—a few Eypical pictures in
which the camera is faster than the eye, re-
cording things that most spectators miss

PLIT-SECOND action photos that

seem to live and breathe are with-
in the scope of any amateur photog-
rapher., Of course, continuous action
photos of any event, from start to
finish, are taken with motion-picture
cameras, the individual shots on the film
being enlarged to give the “candid movie
stills,” which often reveal much more than
is seen through the eyes of the spectators.
For individual action shots you also have
your choice of several miniature cameras
having high shutter speeds for action pho-
tography. Where the fast shutter speeds
previously had a maximum of 1/300 sec,,
they are now 1/500 and 1/1000 second.
Successful snap-shooting of fast action
pictures does not only depend on suitable
equipment, but just as much on the tricks
of camera manipulation, and, although you
are more likely to “bag” a thrilling action
photo with a ecamera having a high-speed
lens and shutter, surprising results often
can be had from even a dollar camera. The
photographer who has his camera loaded
with fast panchromatic film, or one of the
high-speed “chrome” type films, will find




HIGH-SPEED

plenty of suitable action in
almost any direction.

Before attempting to pho-
tograph a type of action with
which you have had no ex-
perience, it is wise to give
some thought to the problem
and, if possible, watch the
game or whatever it is for a
while before unfolding your
camera. In this way you can
determine the best positions
in which to get, the instants
during which there are pauses
in action that would permit
you to get sharp images even
with a slow lens, and eventu-
ally learn to anticipate thrill-
ing spills and other exciting
moments in sufficient time to
have your camera ready for
them when they do happen.
Suppose you are going to
photograph an automobile
that is traveling at high speed
along a highway. By placing

Broadside shots require high shutter speeds. Movement of image
across the film iz minimized by swinging camera with direction of
movement while sighting to keep object in camera range

vourself at a turn in the road, you could the film as rapidly as when photographed
snap the car as it comes toward you. Ob- from other angles. In this way it is possi-
jects moving toward or away from the ble to get a sharp picture at a shutter
camera do not change their positions on speed of 1/50 or perhaps even 1/25 sec.
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However, the objection to this camera an-
gle is that it is not likely to produce an
interesting picture, as there will be very
little indication of speed. It frequently is
better to move to one side, so that the car
is photographed as it approaches at an
angle to the camera. The shutter must be
speeded up, for angle shots require shorter
exposures than head-on ones. The high-
est shutter speeds are needed when mak-
ing broadside shots. Movement difficulties
connected with broadside and angle shots
may be overcome to a great extent by
moving the camera so that the image of
the speeding auto will be kept in one spot
on the film, and to do so, you will need a
direct view finder or sighting device at-
tached to the camera and used somewhat
like the sights of a rifle. Some types of
direet finders have glass lenses and an eye
hole or sighting post. Others consist of

MECHANICS

Left, camera positions for meving abjects. Ar A and
E movement is minimized, enabling slow shulter
speeds, but pictures lack interest. Positions B and
D require faster shutter speeds, and are angles usu-
ally preferred. Lecation C needs the highest shutter
speed to stop metien. Right, why shots taken af
some distance from high-speed objects are generally
more successful than close-ups. Nate the
movenent of image an the film Al to BI while ob-
jeet movex fram A te B

'l]'l'l'ﬂjj

wire frames and sighting posts. Two brass
tacks or pins in the top of the camera, ar-
ranged so that a line through them will
strike objects centered by the lens, will
serve well. The resulting picture should
show the auto rather sharply defined
against a blurred background.

In connection with backgrounds, wheth-
er they are to be blurred or not, try to
arrange your position so that the main ob-
ject will stand out in strong contrast to the
background. This is often a simple mat-
ter by merely squatting down closer to the
ground, to throw the object against the
sky. This also accentuates the action of
high jumps and similar events.

Usually action takes place so rapidly
that you do not have time to focus your
camera. Therefore, it is necessary to focus
before the action starts. Usually it is pos-
sible to determine beforehand just where
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What to take? Just load your camera and you will find suitable action almost everywhere. The more
rapid and exciting the action—the better will be the picture possibilities

the moving object will pass. The camera
is focused for that distance, and the shut-
ter snapped when the object gets there.
Another way is to set the focus at some
definite figure, say 50 ft., and then wait
until the thing to be photographed seems
to be that distance from the camera. If this
distance makes the image of the object
photographed rather small, you can often
depend on later enlargement to obtain a
usable size print. Likewise, slower shut-
ter speeds can be used because the image
travels more slowly across the film,
Shooting when the action is most inter-
esting, is one of the most difficult tricks to
master and requires some planning. How-
ever, if the most interesting action is too
fast for your camera, the shot must be
taken at a moment when the movement is
relatively slow. For example, take a pole

vaulter, In this case the slowest move-
ment, and incidentally the most interest-
ing, happens when he clears the bar and
starts on his downward drop. That is the
time the shutter should click. Practice is
about the only way of learning exactly
when to press the button. You should also
keep in mind the fact that no photographer
can release his shutter the instant he
makes up his mind to do so. A definite
period of time is required for the thought
processes to result in muscular action and
there is also a slight lag in the shutter ac-
tion. Therefore, you must actually press
the button before the action you want fo
record takes place. .
Sometimes the tables may be turned,
with vou and the camera in motion, and
the subject stationary, as when snapping
pictures from trains, busses, automobiles,



For close-up action photes weu will have to get on
the spot. The good action phetographer boldly ven-
tures where others fear to tread

boats and airplanes. Relatively slow shut-
ter and lens speeds can be used for taking
pictures from moving vehicles, if the trick
of using the right angles, as previously ex-
plained, is remembered. However, the
matter of vibration of the camera is of
great importance, and it may be a probh-
lem to prevent this vibration from jiggling
the photographic image. Your body pro-
vides an excellent shock absorber when
properly employed. If vou hold yourself
rigidly, with every musecle taut, vibration
will travel through vou like an electric
shock. But if you relax, bend your knees
a trifle when standing, and perhaps raise
vourself just enough to clear your heels
above the floor, vibration will be mini-
mized. The camera can be steadied against

POPULAR MECHANICS

the head, although some photographers
prefer to rest the elbows against the hips
and hold the camera in the hands so that
it does not touch any other part of the
body. Do not lean your body, or rest the
camera against any solid part of the ve-
hicle. It is easier to hold a heavy camera
steady than a small, lightweight one. For
this reason, some photographers attach
weights to their cameras when taking
them up in airplanes, or on other vehicles
where vibration is great. Such weights
can be blocks of lead, weighing a pound or
more, attached by means of a screw en-
gaging the tripod socket in the
camera frame.

The photographer of fast action
generally under-exposes his film,
and then depends on development
to save the day and the picture.
For speed pictures taken on ordi-
nary negatives, say 2% by 3% in.
and larger, the following devel-
oper has been found satisfactory:

BTN | i 0 e R S % oz
sodium sulphite .................... 1 oz
hydroquinone ........ . 3 ox
sodium carbonate . ........cc0cc0p000 1 o=
potassium bromide ......... 30 to 50 grains
L e gt AT R 1 1 qt.

Develop 1 min. at 65 degrees F. when the
solution is fresh. For miniature cameras,
such as those using 35-mm. motion-pic-
ture film, the following fine-grain devel-
oper may be used:

water (about 125 degrees F.)......... 14 ox.
sodium sulphite ......... 1 oz, 14713 grains
paraphenylene-diamine ........... 65 grains
BIFEIIL . o ne b s o e W a e e B0 grains

Let stand 24 hrs. before using. Develop
20 to 25 mins. at 65 to 70 degrees F. This
developer may be used repeatedly until it
begins to show signs of weakness. A dark
color does not retard its action. Ewen
though the resulting negatives may be thin
and harsh as a result of under-exposure
and perhaps over-development, excellent
prints can be obtained on one of the nu-
merous grades of paper available. Pho-
tographers who use exposure meters find
that, for action pictures, they have to di-
vide the exposure indicated by the meter
by 4, or some similar factor. Meters are
calibrated to give ideal exposures; and
the photographer of action usually has to
cut his exposures deliberately in order to
stop movement. The focal length of the
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lens used will depend on the size
of the film to be covered, and the
distance of the camera from the
action. Thus, when the photogra-
pher has to stay on the sidelines,
he must use a long-focus tele-
photo lens in order to get images
of sufficient size, The small cam-
era with a lens of 2 or 3-in. focal
length has much to commend it
for action work. Among its ad-
vantages are great depth of focus
at large lens openings, high lens
speed without prohibitive cost,
and small image movement across
the film as compared to that of a
longer focus lens. Lenses gener-
ally are rated for speed in the “f”
system. Each number engraved
on the speed scale represents the
focal length divided by the diam-
eter of the opening through which
the light passes. Thus an f:4.5
lens has, at widest opening, a
focal length 4.5 times as great as
the biggest diameter of the lens.
When stopped down to f:11, the
focal length is 11 times as great as
the diameter of the hole through which
light is admitted. Although lenses having
the extreme speed of f:1.5 and {:2 are used
widely, most fast lenses are either £:3.5 or
f:4.5. Much slower lenses, with corre-
spondingly slower shutter speeds, can be
used if the photographer watches his cam-
era angles and the psychological moments
when action is momentarily stopped.

Compass Carried on Wrist

Worn like a
wrist watch, a
compass is handy
for instant refer-
ence. Two small
pieces of brass or
copper wire are
bent and soldered
to the sides of the
case to receive
straps. These are
sewed around the
wires and may be
put on before or
after soldering the wires in place.—Her-
man R. Wallin, Brooklyn, N. ¥,

e,

A p&:’

BRASS WIRES'SOLOERED
TO FRAME OF COMPASS
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Giving Wood the Appearance

of Hammered Metal

Dented wood given coats of shellae, aluminum bronze powder
and blach paint has appearance of hammered metal

Articles of wood such as vases, chests,
sconces, jewelry boxes, picture frames,
etc., can be given a realistic appearance of
hammered metal by the following method:
First hammer the article with a ball-peen
hammer and then apply a coat of shellac
or clear lacquer, When this becomes tacky,
dust on aluminum bronze powder and rub
the surface to a bright finish. Allow the
work to dry thoroughly and then apply
another coat of shellac or clear lacquer.
After this has dried, brush on a thin coat
of black enamel or black oil paint. Let the
paint dry for three or four minutes and
then wipe the surface with a flat pad of
closely woven eloth, making all the strokes
in one direction. This will remove most
of the black paint, but will leave some in
the indentations, giving them an appear-
ance similar to those in hammered metal.
The amount of black paint to remove with
the pad depends on the desired appear-
ance of the finished article—W, Clark
Ziegler, Providence, R. I.

g Slender vases used to hold ecut flowers
are less likely to tip over if they are about
one-fourth filled with sand.
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Roots of Green Tree Stumps
Killed by Kerosene

The herosene g’rnﬂuﬁ“? penetrates all the roots, kill-
ing them so they do not send up sprouts

If you have to cut a tree in your lawn,
a few applications of kerosene to the stump
will kill the roots and keep them from
sending up sprouts. Just drill two or three
34-in. holes into the stump as shown, re-
move the shavings and fill the holes with
kerosene once or twice a week for a
month. One application is usually enough
to kill stumps 3 in. in diameter or smaller.

Emergency Repair for Radiator
on Hot-Water Plant

Awakened early one morning by noise
of running water, I found that the hot-
water radiator in a bedroom on the second
floor had frozen and burst. As the water
was running over the floor with a possi-
hility of ruining the ceilings below, an
emergency repair was made quickly as
indicated in the drawing, which allowed

WEDGE,  BLOCK

_~PIECES OF INNER TUBE H‘H

Closing open pipes with a wedge when radiator must
be repaired while heating plant is in operation

MECHANICS

us to heat the rest of the house until a
permanent repair could be made. After
draining the water from the boiler to a
level below the second floor, the radiator
was removed and the open ends of the
pipes covered with pieces of old inner tube.
These were then held in place by wedging
a short plank between the ends of the
pipes.—R. M. Anderson, Detroit, Mich,

Tool Drives Small Staples
without Bendmg Them

When small sta-
ples are to be
driven into hard-
wood, this little
tool will do the
job without bend-
ing them. It is
made by flatten-
ing a short piece
of seamless tubing
to take a flat steel
plunger with a
sliding fit. The
tool is set over the
staple, which has been started, and the
plunger is tapped with a hammer.

STEEL BAR —"E
FLATTENED 1
= STEEL TUBE

el

e

STAPLE—p &

Garbage Cans Are Deodorized
with Carbolic Acid

An effective
method of deodor-
izing a garbage
can is to fasten a
cloth soaked in
carbolic acid in-
side the lid. A
holder for the
cloth is made from
one half of a tin
can, which is per-
forated and tacked
to a wood block.
This is forced between the lid flanges as
shown. The cloth can be saturated by
pouring the acid through the holes.

TIN CAM CUT IN HALF

@ When packing dishes, glassware, ete.,
with excelsior, dampen it slightly and, as
it dries, it will conform to the shape of the
packed articles, thus affording better pro-
tection than when used dry.



PLYWOOD AMD
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OW that you have completed the
trailer chassis, Fig. 8 shows what's
next. Notice first, from Figs. 11 and 14,
that the position of the vertical and hori-
zontal members differs on the two sides of

the frame. The end frames, Fig. 9, are
identical with exception of the top cross
member, which is 1 in. lower on the rear
frame, To start the framing, set up the
corner studs, E in Fig. 8, then follow with
the top rails, H, and those across the ends,
M, which are double. At the lower ends
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the studs are halved and screwed to the
cross members, B. Then the filler blocks,
C in Fig. 8, are screwed to the lower rail,
D, to complete the joint, All joints in the
entire frame are set in waterproof casein
glue and wherever vertical and horizontal
members join, the two parts are halved to
make a flush joint which is held with a
1-in, screw. Some care is necessary in
mortising, as a tight joint adds greatly to
the strength of the structure.

Profiles of the roof and raised center

445
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section are given in Fig.
10. Roof beams are of
pine, band-sawed to the
curve given and made in
three sections with lap
joints. The beams, Fig. 8,
are set temporarily on the
studs to mark locations of
the mortises. Each indi-
vidual will probably have
his own method of as-
sembly, and whichever
method achieves the pur-
pose with the least com-

plication, should, of

Provision is made in the framing for build- course, be chosen. Note,
ing in a sink and a compartment for a gas from Fig. 11, that dimensions between the
tees, “::1; '::':;:f,::'::,ﬂf"h'“‘ studs are not given as these are deter-
mined by the notches in the side rails of

the chassis frame. Windows are identical
on both sides, but the door, of course, is
only on the right side.

The framing for the raised center sec-
tion of the roof is erected upon the inner
beams, J in Fig. 8, and cross members are
installed, being mortised at the joints.
Locations of the cross members are given
in Fig. 12. These pieces are the same size
as the studs and rails, and are mortised
into the curved members of both roof and
raised center section. In order to leave
space for the plywood roof, Fig. 13, on top
of the curved inner members, J, the short

studs or uprights, P, Fig. 8, are notched
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is given in Fig. 8. This also illus-
trates the installation of a hard-
wood guardrail along the bottom,
secured to cross members with
bolts and angle brackets. This
guard will prevent possible dam-
age to the side of the trailer in
parking lots and on the highway.
An automobile bumper, attached
to the sills by means of extension bars,
will be a wise precaution for protecting
the rear of the trailer.

When the upper structure is all com-
plete, the floor can be laid. This is 2-in.
pine, tongued and grooved. Screws are
used to fasten it in place. In this way it
will add greatly to the rigidity of the
structure, This done, the entire frame is
given a priming coat of paint.

A wiring diagram, shown in Fig. 15, pro-
vides for a single 110-volt bulb supplied
by outside current where this is available.
The outside current is led in through a

g Il

plug-in socket mounted on the right side
of the trailer, on the underside of the
guardrail. Tail and clearance lights are
connected to the towing car through the
usual plug and armored cable, and a stor-
age battery placed on the left side back
of the fender takes care of four ceiling
lights. These are the standard automo-
bile type with individual switches. The
wires from the storage battery are run up
a post at a corner of the stove compart-
ment, and along a cross member of the
roof to the lights on the other side.

For outside sheathing, l5-in. hard-

/ "’7 “I\HQSI{!E
/ . —]
WINDOW WINDOW 20" WINDOW

28%

[
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SPACING OF STUDS DETERMINED BY SLOTS IN C’
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pressed board is excellent material, hav-
ing a very smooth finish and rigid strue-
ture, It is obtainable in 4-ft, widths, and
should be accurately marked by tacking
to the frame temporarily and outlining
with a sharp pencil. Cut with a sharp,

St

FLUG ARMORED
AT FLEXIBLE CABLE

TO TOW CAR

CE——

-

The electrical system adds
materially fo your comfort.
A storage battery supplies
current for the auto-type
ceiling lights

fine-tooth saw and smooth the edges with
No. 00 sandpaper.

Fig. 16 shows when to join the sheath-
ing. It is all installed with flat-head, 34-
in. brass serews, neatly countersunk. The
joints of the panels meet in the center
of studs or other frame members, but
around windows and door frames the
edges should come flush with the inside
of the frames. On the right side, before
the panel is screwed on, the filler cap
and pipe for the water tank should be
installed. If you wish to make double
walls, you can use the same material on
the interior walls. Some minor changes
in the interior, such as position of cabi-
nets and wiring, will be necessary if you
decide on double walls,

On the curved ends of the body, heavy
galvanized-iron sheets are installed, us-
ing flat-head brass screws. Hard-pressed
board is used for the sides of the raised
center section of the roof, but the roof
proper is entirely covered with #a-in.
plywood, as in Figs. 13 and 16. This is
later covered with a suitable roofing ma-
terial. The plywood is cut in four pieces,
as in Fig, 16.

There are two ways of finishing the ex-
terior. One is to cover with Fabrikoid and
the other to fill seams with plastic wood to
make an invisible joint, and spray the
body with automobile lacquer or enamel.
Both finishes are very effective, especially
when the lower half is in a dark color to
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match the car and the upper por-
tion, above the window sills, in
aluminum, with window sash to
match the lower part of the body.
For that matter, any color that

MECHANICS
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Plate-Sinking Photos and Cards

on Small Hand Press

=F

matches your car will give a
pleasing contrast with the alumi-
num-painted top.

Before the sheathing is put on,

it is well to decide on the interior
finish. If vou prefer all one tone,
the painting can be done anytime,

|
CELLULDID
F'.J':?MSI

on the interior. If, however, you
like a light framing contrasted
with dark panels, paint the wood
before the sheathing is set on.

Cementing Nails in Roof
Prevents Corrosion

When the home owner goes to
the expense of installing a slate
roof, it is certainly worth while to
put in a little extra work in tak-
ing precautions against leaks by
sealing over the nail heads. Even
when the best quality of copper
or coated nails are used, mois-
ture often causes them to corrode
and allow the shingles to loosen.
A good precaution against such trouble is
to coat each nail head with a little non-
hardening roofing cement after it is driven.

Cement protects nail heads in slate roof against cor-
rosion which allows wind to loosen shingles

Pieces of eelluloid eermented to inner surfaces of two hinged
blocks plate-sink edges of photos and greeting cards

Handling two to three hundred photos
or greeting cards an hour, this plate-
sinking tool can be made by anyone at a
cost of less than a dollar. It consists of
two hard-maple blocks, one being faced
with a rectangular piece of %s-in. cellu-
loid and the other with a rim of the same
material to fit over the rectangular piece
with a 15-in. clearance all around. Guide
pins in the lower block aid in centering
the cards and in keeping the two pieces of
celluloid in register when the blocks are
pressed together. In squaring the blocks,
be sure that the surfaces carrying the cel-
luloid make good contact. Photo greeting
cards will dry flat and have just enough
flexibility to plate-sink easily if the final
washing is done in a solution containing
glycerin, 1 oz, for each 12 oz. of water
used. Slightly dampening the backs of
cards and photos already printed will help.

{{When a glue job must be invisible and
non-staining, use a package of plain cook-
ing gelatin dissolved in a little hot water.
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Locomotive, Boiler and Tender Tank Construction

F YOU have never built a model loco-
motive boiler out of tin cans, Fig. 38
shows you how to begin, Fig. 40 gives the
general details, and Fig. 43 shows you the
final result. Going back to Fig. 38, you
will need two sizes of cans, in this case

450

two cans for the forward half and two of
slightly larger diameter for the rear half
of the boiler proper. To make a neat joint
you have to remove the erimped ends of
the cans without burring. There are cer-
tain types of can openers with which this
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can be done quickly, the type referred to
removing both the erimped edge and the
top. Lacking this can opener, the next
best thing is a three-cornered file. By us-
ing the corner of the file and the erimped
edge of the can as a guide you ecan make
a true cut without damaging the can.

As you will see from Fig. 38, the ecans
are mounfed on a rod, the rod passing
through wooden plugs driven tightly into
the ends of the cans. Once you have the
cans set up in this way vou will have no
trouble soldering at the joints. After sol-
dering, the two halves are joined with a
curved strip of metal as in Fig. 44, the
metal strip developed and cut to the radii
shown in the drawing.

The boiler fittings shown in Figs. 40 and
43 were all made from strips of sheet met-
al, pieces of heavy wire to simulate the
piping, small cans and can lids, and disks
cut from brass rod. A search will turn up
plenty of this sort of material and Fig. 43
gives you a good example of what can be
done with it. In adapting such materials
you must, of course, keep a close watch on
your blueprint dimensions.The same thing
holds when building up a boiler shell in
the manner just described.
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Passing on to Figs. 45 and 46 you find a
detail which is of some importance when
vou come to mount your boiler on the
chassis. This is the lower housing shown
in place in Fig, 45, and made for the pur-
pose of inclosing the motor and drive, and
at the same time simulating the grate as-
sembly. As you will see from Fig. 46 it is
simply a sheet-metal job, the dimensions
making it suitable for use with the type
boiler shown in Fig. 43. On certain types
of boilers the firebox shell comes well
down over the chassis and makes this part
unnecessary.

451
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CUT AWAY TO SHOW
CONSTRAUCTION

ALL JOINTS

CAB COMSTRUCTION

MAPHRAGH PLATE

Now, it should be remembered that the
boiler shown in Figs. 40 and 43 is adapted
only to a certain type of locomotive,
Should your blueprints call for the con-
struction of a “K-4 Pacific” type, for ex-
ample, your boiler will differ considerably
in general design. If your blueprints show
the scale of this type to be ¥ in. you
would go at the boiler construction as in
Fig. 47, the upper details of which show
the boiler and firebox shells and the hard-
wood forms used in making them. In
building this type of boiler you will find
brass the handiest material to work. The
boiler shell is a single tapered tube joined
at the bottom with a soldered seam. You
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roll the sheet brass over the wooden form
and hold it with two hose clamps while
you solder. Then the firebox shell is bent
over the form and hammered lightly to
make it take the exact shape required.
Then you solder in a headpiece and in
turn solder this to the end of the boiler
shell. Now the cab, two types of which are
detailed in Fig. 47. The design shown in
the right detail is the same as that on the
boiler in Fig. 43, while the left detail shows
the cab suited to the type boiler just de-
scribed. As you see, the top and sides are
formed from a single sheet soldered to the
front and back, the latter parts being
sawed out of Yg-in. brass. With the cab
joined to the boiler according to the blue-
print dimensions your boiler shell is ready
for the fittings. If you have been careful
about the essential dimensions, you are
not likely to have any difficulty fitting the
boiler on the chassis and getting it fas-
tened securely in place. Generally the
method is the same, regardless of the de-
sign. What is commonly called the dia-
phragm plate, shown in Fig. 47, bolts to
the tail lug of the chassis, and the smoke-
bhox end of the boiler rests on the eylinder-
block saddle, to which it is usually fas-
tened with a serew.

Now the tender: First you make a pair
of trucks as in Figs. 48 or 49, depending on
the type called for in the blueprints. Part
11, published in a previous issue of Popu-
lar Mechanics, tells you how to build up
the truck wheels from stock materials.
The four-wheeled frame shown in Fig. 48
is a simple job, but the six-wheeled truck
in Fig, 49 is a somewhat more complicated
affair. In the ¥-in. scale, you can use the
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ALL PARTS OF TRUCH
FRAME OF 50UD BRASS

solid brass for the side frames,

thus eliminating considerable as-
sembly work. Fig. 50 brings you
a general design for the tender
frame, and though these, of
course, are not all alike, you will
generally find them similar in es-
sential features. Your blueprints
will tell you what to do in the
way of detail, and the design
nearly always permits vou to
make the frame up out of solid
pieces of brass, joined with solder
and pins. The trucks must alwavs
be attached to the frame in such a
way that they can swivel freely.
Beginning with Fig. 52, vou
have the details of parts which go
to make up the tender tank. Again
this construction is typical, though
you will find it varies with the
type of model. Figs. 53, 54 and 55
complete the details of the sheet-
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metal parts and show also a cut-
away view of the finished job.
Fig, 51 turns up an important de-
tail, that of adding rivet impres-
sions to give the work a pleasing
reality. This is easy to do with
the simple impression die made as
in Fig. 51 and shown in use in the
illustration at the left. You can also use
your drill press or a small arbor press for
this job. All that is necessary is to make
a suitable die, and use the drill-press
spindle as a plunger. Fig. 56 shows an-
other method of building up the tender
tank, using a single continuous sheet for
the sides and back. This method, using
the hardwood die, works out particularly

JOINT PINNED
AND SOLDERED

WATER ) BEOLSTER

& scoop ; MOUNTING

TEMDER FRAME,SOLID BRASS

well on the small-scale models, as it sim-
plifies the structural details and yet re-
tains all essential features of the design.
Here, in order to meet the blueprint speci-
fication, you have to make allowance on
the hardwood dies for the thickness of the
metal. The dies should be formed from a
block consisting of a number of pieces of
hardwood glued together with the grain at
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right angles. This is necessary to prevent
the die changing form slightly after being
finished. Shellac the die before yvou use it.
In bending the metal use a rubber or raw-
hide mallet to form the sheet over the die,
Where necessary to bend metal at an an-
gle along a line you can use the flat face
of the ball-pein hammer,

With the tender tank assembled and
mounted, you come to such finish-up de-
tails as couplers, headlight, ladders, steps
and handrails. Fig. 57 shows how to make
up the couplers from sheet metal and how
to install them. Sizes are given in lz-in.
scale, In the Yi-in. scale you can follow
the same general construction or, if vou
wish to save time, you can buy the cou-
plers ready-made for a few cents each. In
Fig. 58 you have a wooden jig that greatly
simplifies the making of these small parts.
Just how you make up the locomotive



~ STRIKER CASTING

- ] L T 1
POPULAR MECHANICS 455
SHANK I—I|l-x|l'lc.ﬂ-5.. PIN TOR en —— PARTS AAB
(PRSI E E semny BV [TTT 2T LigwT Tive
3 ] y= ONLY ) &
i W1 /
1 wWian —
e e
[ = ] BEND- SOLDERED
f T, i\ = |BWIRE
SECTION OT COUPLER. TN Jig 4-14 PLATE LOCKING Pin A *‘ £
L ir 1 - RESTS N THIS b :
50 D.COR TUBE ¢ LA JOINT
: i PLATE WITH COURLER
. OPEN. N T
| - 1) NLHBLRS 5
DRILL /i AFTER, e o |um|:gn: DHDER SOLDER i A
ASSEMBLY = OF APPLICATION AShig
SOLDERING QUTSIDE TIH STRWPS M FLAGE 7 1m 1 = S6aLY. 1RO
Ik.“ & Ton BRASS
LOCKING PIN, .~ _COPPER TUBE WIRE ETE KHUCKLE, | REQ.
WOSE NT_~" gz JIONG ' LOCKING PIN '
CF!E_ISE. SECTION COMPLETED COUPLER b
——fl=ue- Pl LIFTER 1™y e I e S5
g: — LOCKING PIN (B " P
il L ( {7
NNUCKLE | do 3
b
i

f T EPERNGS
{ BUFFER PLATE

TYFICAL INSTALLATION OF COUPLER

/

|_l:a:hul=Lm ASSEMBLY JIG

headlight depends on what yvour blueprints
and the type of locomotive call for, but
Fig. 59 shows a typieal installation of this
kind, As an example of how you can adapt
common materials, the headlight shell or
housing shown in Fig. 59 was made from
the friction top of a large talcum-powder
can. Now to finish up the job, you make
and install the balance of the small parts
shown in Fig. 60. Then you're ready for
painting. The latter is a tricky job and re-
quires care, First of all, the surfaces to be
painted must be clean, which means that
all oil, grease and dirt, and particularly all
traces of soldering flux, must be removed;
otherwise your paint will not adhere to
the metal. It will help to touch here and
there with a file. Your bhoiler should be
painted black, and a dull-gloss black
enamel can be used on the chassis and
wheels, excepting the rims and the valve
gear, which, if not bright metal, can be
coated with a very fine quality aluminum
enamel, applied with a camel’s-hair brush.
Keep your paint thinned te an easy brush-
ing consistency; a heavy paint always re-
sults in a messy, unsatisfactory job. If you
are careful, only one coat should be nec-
essary. There are several simple tricks in
painting a model that will save time and
result in better work. When you are
painting wheels, for example, have at hand
two brushes, one for laying on the paint,
the other for brushing it out. The latter

brush is never dipped in the paint. By
working two brushes in this way, the sec-
ond brush will pick up any excess paint
lJaid on by the first. To prevent sagging of
the paint film on flat surfaces where you
cannot let the work dry in the horizontal
position, lay on the paint with the loaded
brush, then finish with the dry brush.
{To be continued})
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Newspapers on Stand Weighted
with Cords and Bricks

e

Unsightly weights to hold papers on outdeor stand
replaced with neat arrangement of weighted cords

Instead of placing weights on stacks of
newspapers displayed on outdoor stands,
one dealer uses weighted cords, which he
loops over opposite ends of the stacks.
The cords extend down through holes
drilled in the stand top and have weights
tied to the lower ends.

Photos Trimmed in Glass Binder

The amateur
photographer who
does not care to go
to the expense of
purchasing a pho-
to trimmer can
make a substitute
from two small
panes of glass, one
being a little wider
than the other.
The panes are
hinged together at one side with adhesive
tape, which is also used to provide a finger
grip. In use, the upper glass is raised and
the photo is slid into the desired position.
Then, pressing down on the cover glass,

POPULAR MECHANICS

the operator may trim the photo quickly
with a razor blade, using the glass as a
straightedge. The sharp edges of the glass
should be smoothed with emery paper.

Keeping Coat Hanger on Line

When you hang
garments on a
clothesline to air,
suspend the hang-
ers with clothes-
pins and they will
not blow off. Take
an ordinary
clothespin, drill
holes through the
legs and insert
the hanger hook
as shown,

Soap Scraps Ground into Flakes

Instead of
throwing away
serap pieces of
soap, it is a good
idea to keep them
in a container and
when several have
accumulated, run
them through
your meat grinder
for use as soap
flakes. The grind-
er produces long strings of pulverized par-
ticles, which are broken up into flakes by
simply stirring the mass.

Handgrip on Bath-Tub Faucet

Those who have
difficulty in get-
ting out of a bath
tub will find that
a rubber strap
buckled to the

faucets is an aid # ¥ __
in lifting them- s =5
selves from a sit- [~ 7~ =

ting position. A
man’s rubber belt

AN
or a piece of rub-

berized cloth folded several times and
sewed is ideal for the purpose.




BuiLt INTO CORNER
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-

Cupboards or bookshelves and a handy reading
lamp are within easy reach. The drawers in
the Irame afferd plenty of storage space
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Long Bands from Inner Tubes
by Diagonal Cutting

Use water liberally on both the blade and the work

to make cutting easier

Rubber bands of almost any length can
be made by cutting diagonally across an
old inner tube. The angle at which the
cut is made determines the length of the
band. I find these bands are just the
thing to hold cloth covers on barrels, and
are useful in many other places where
bands, cut from large tubes in the usual
way, are too short.— A. H. Waychofi,
Tempe, Ariz,

Kettle Lid Held by Wire on Bail
When Draining Vegetables

Soldered across
the bail of a large
kettle, a wire will
hold the cover
tightly against the
top of the utensil,
when draining hot
vegetables, so that
steam cannot es-
cape at this point
and burn the hand
or arm. Also, there
is no possibility of
the lid slipping,
which often hap-
pens when holding

POPULAR MECHANICS

it with one hand while tipping the kettle
with the other, as all the weight is carried
by the bail and small handle on the side
of the kettle. Before soldering the wire in
place, give each end two or three turns
around the bail to get a good joint.

Giving Artificial Bouquets Odor
of Natural Flowers

To give an arti-
ficial bouquet the
lasting fragrance
of natural flowers,
dampen a small
piece of blotting
paper with per-
fume and wrap it
around one of the
center stems in
the bouquet where
it is hidden. A few
turns of thread
will hold the blot-
ting paper in place. If a perfume is used
having an odor peculiar to the natural
flowers represented in your bouquet, the
effect will be quite realistic.

BLOTTING
FARPER

Bath Tub Anchored to Studs
Will Not Part from Wall

G g = 4

G :.:_'.'-TE:": L

B
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Tendency of built-in bath tub te part from wall pre-
vented by brachets bolted to studs

If you are going to install a built-in
bath tub, support the rim next to the wall
with iron brackets bolted to the studs.
Then the brackets will hold the tub close
to the bottom edge of the tile or plaster so
that shrinkage of timbers or settling of the
foundation, which takes place to a certain
extent in all houses, will have less tend-
ency to pull the tub away from the wall,
thus leaving a crack that is difficult to
keep filled with cement.
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A CONSOLE TABLE .
in Bakelite and Aluminum \1

5

i

By Walter T. Warde

A SLIDING top, over a deep compart-

ment, makes this console table doubly
useful. When closed, the top presents the
pleasing contrast of polished Bakelite or
other attractive sheet material and alu-
minum. By making the compartment the
proper depth, it will house your telephone.
Or, by omitting the top entirely and lining
the compartment with sheet lead, you
have an attractive fernery. By cufting
down its height, the table makes a smart
night stand.

Figs. 1 and 5 give you the over-all di-
mensions and a clear idea of the assembly.
It's a good plan to get out the top, and the
end and side rails first. These parts are
cut from 34-in. plywood, as in Fig. 3, al-
lowing Y in. for the overlays. When you
come to the tongue-and-groove joint be-
tween the sliding and stationary members
of the top, notice that the groove is cut in
the sliding member. Now, when gluing the
overlays to these parts, be careful to see
that the aluminum overhangs the outer
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edges of the stationary members Ma in.,
and that the opposite edge is exactly flush.
Fig, 6 shows how to build a press for glu-
ing the metal and Bakelite overlays to the
wood. Note that on the end rails, the
Bakelite overlay must overhang the ends
134 in. Before gluing the overlays to the
rails first rabbet the lower edges of these
to take the piece of Vi-in. plywood, which
forms the bottom of the compartment.
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~ IF WELL IS TO BE USED
FOR TELEPHONE MAKE
W, 5k* DpEEP

BENDING
TUBING FO

Then glue up the rail assembly
like a box, fastening the butt
joints with serews, With a board
and several C-clamps to give a
uniform pressure, it is then an
easy matter to glue on the Bake-

hhzs o 7 ——de lite overlays. Use a waterproof
g f;-,-'é"m.ummum casein glue for this purpose., To
e W OVERLY glue the overlays on the top mem-

ok P

bers, simply stack the parts in the
o press shown in Fig. 6. Don’t for-
i - get the aluminum strips on the

outer edges and ends of the two
stationary top members. With the
overlays in place, you next rout
or chisel a groove on the lower
side near the end of each sliding
member to provide a handhold.
To finish this part of the job, make
up the shelf. The lower detail in
Fig. 5 gives the dimensions and
the size of the overlayvs. When

-

e~ BAKELITE
= OVERLAY

/

T — you glue the aluminum sheets to
,’.’u U_ ™ the wood, roughen the underside
asf'w""”"'":»"-IE-— ' of the metal to give the glue a
B better hold. :

HELF "
SUPPORT — Now you're ready to bend the

y ALUMINUM QVERLAY
SHELF PLAM

tubing for the legs. Get two 6-ft.
lengths of aluminum tubing, 7&-
in. diameter with s-in. wall. Fig.
2 shows how to make the bending
jig. Plug one end of each tube
with a hardwood dow-
el, fill the tube with
dry sand and plug the
other end in the same
way. Then bend in the
manner shown and
cut the ends to exact
length. Fig. 5 details
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GLUING CLAMP
FOR TOP AND
SHELVES

what you need to know about the assem-
bly. First, cut away the tubing at the up-
per ends to take the corners of the com-
partment. This must be done with some
care to assure a neat fit. Then drill a hole
diagonally through each corner to take a
No. 10-32 duralumin bolt., See the details
at the left in Fig. 5. Also drill each leg at
the bends for No. 8 duralumin wood
serews, 112 in. long. Fig. 1 gives the posi-
tion of the holes. The serews hold the but-
ton molds, or ball feet. Countersink the
screw holes slightly so that the head of
the screw can be filed flush. Use oval-
head serews and bolts.

Fig. 5 shows how to attach the lower

shelf to the legs. Care is necessary in fil-
ing the ends of the tubing to assure a neat
fit. Duralumin screws, 12 in. long, are
used to hold the ends of the shelf sup-
ports, which are of aluminum tubing 3%
in. in diameter. To complete the assembly,
attach the top to the rails, using angle
brackets and small screws. Then screw
the plywood bottom in place. To finish the
table, smooth up all of the rough spots
with a fine file, then carefully buff and
polish all the metal surfaces.

Showcase Lamp on Sink Fits In with Modern Kitchens

Casting a soft light on a sink without
blinding the eyes, this lighting fixture isin
keeping with the modern kitchen. Formed
from strips of chromium-plated brass, or
monel metal, the fixture is fitted at the
ends with sockets and showecase lamps,
which are operated with pull chains so
that one or both may be turned on. The
fixture appears best on sinks set below
windows or between built-in cabinets.

Fitting Candles in Candlesticks

If the opening in a candlestick is slightly
larger than the candle to be placed in it,
soften the end in hot water. Then put it in
the candlestick and press down firmly to
spread the tallow and fill the opening.
Another method is to pour melted paraffin
into the opening, insert the candle and
hold it until the paraffin hardens.

L IGHTE — 5l e in ekl
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Desk Blotter from Small Plane When the bottom of this blotter becomes

2 soiled, a small knob is turned to expose a
Has Quick-Change Surface new blotting surface. The holder is made

from a small plane with the plane iron
removed and the sides drilled to take two
hardwood rollers on which a strip of blot-
ting paper is wound. To get the rollers in
place, it may be necessary to drill the ends
and then insert short dowel spindles while
they are held between the sides of the
plane. If the spindles projeet 14 or % in.
on one side of the plane, the knobs can
be glued to them easily.

@A novel method of coloring single-
weight photographs is to tint the backs
with water colors, then dip them in a so-
lution of paraffin, 4 parts, and linseed oil,

Rollers should bind slightly between the sides of the 1 part; the coloring is then visible through
plane to heep the blotting paper froem wnralling the backs of t-hE phﬂtﬁﬁ.

Why Not Start a Home Workshop?

A few homemade machiner will enable you to
get into this interesting field. Whether you
want a shep for pleasure or profit, our plans
will give you all of the information you need.

BLOTTER—m=

i g, — 15 CABINET BENCH—888: Nearly 8 ft. long,
| '””"]” i : 27 in. wide, 35 in. high. 20 drawers—25c.
o L SNEE LY 53 o 22-IN. SCROLL SAW—771: Pipe fittings and

hardwood. Has sewing-machine drive—25c.

12-IN. BAND SAW-—B36: Smooth running
and sturdy. Cuts 2-in. stock easily—25c.

Cabinet Workbench—B808

DRILL PRESS—B8085: Pipe fittings. 14-in. chuck
and ball-bearing spindle. 28 in. high—25c.

BELT SANDER—579: Heavy-duty tvpe. Angle-
iron framework and a 5 by 46-in. belt—26c.

VERTICAL SPINDLE SANDER—S580: Fine for
curved surfaces. Table 10 by 17 in.—25c.

All gix blueprints listed above will be sent fo
you prepaid upon receipt of $1.00, or zeparately
for 25¢ each. Also send 12 cents for our booklet
“What te Mahe" which lists hundreds of other
blueprints for practical craftsmen. These include
plans far home improvement, forniture, novel-
ties, toys, boats, models, outdoor sports, and .
many other miscellaneous subjects. 12-In. Band Saw—B30

Blueprint Department, Popular Mechanics Magazine, 200 E. Ontario St., Chicago




ANY good wood-turning lathe

may be used for metal turn-
ing, boring, milling and facing
with the addition of this com-
pound tool slide. It is easily made
from cold-rolled steel with a few
common fools,

Make two each of the upper and
lower cross slides shown in Figs.
1 and 2, the parts being clamped
together while drilling the holes
for screws, which hold the assem-
bly together. Means of attaching
the lower cross slide to the lathe
bed must be worked out to suit
the individual lathe. Fig. 4 gives
suggested mountings forthe more
common types of lathe beds, the
parts being screwed together, In
each case, the mounting consists
of a hold-down screw or stud, a
key for alinement and a spacer
block. The block shofild be 14 in.
thick for lathes having an 8-in.
swing, 1 in. for a 9-in. swing, and
proportionally thicker for larger

Turning
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COUNTERSUNK £ THICK
RS g X FLAT-MEAD SCREW,
AP " L'LONG, 4 REQUIRED

—%

sizes. For a T-in. swing, omit the block
and attach the key and stud directly to the
bottom surface of the lower slide.

Fig. 5 shows the swivel arrangement for
making angular cuts, using two metal
disks. The handles shown for the lead

1

METHODS Qi

FOR BOLTS MOUNTING THE SLIDE

screws may be replaced by turned handles
and dial indicators, which can be marked
in thousandths of an inch, as the 20 threads
per inch on the lead serews permit .050 in.
movement of the slide for each complete
turn of the screw. Thus, fifty equal spaces
on the longitudinal dial and one hundred
equal spaces on the cross-slide dial will
give ,001 in. cut at the tool. The reason for
twice as many marks on the cross slide is
due to the fact that a half thousandth cut
on the radius reduces the diameter of the
work twice that amount. The swivel tur-
ret may also be marked or scribed in de-
grees for accurate work. The remowvable
tool post and holder, Fig. 3, permit the top
surface of the slide to be cleared for
clamping down work to be milled. For
this use, the spindle rotation is reversed,
the work is fed with the cutter teeth push-
ing toward the travel and pressure, and
the speed is reduced greatly. About 60
r.p.m. works well with small cutters. It is
important that the work be fed to the cut-
ter uniformly throughout the length of the
cut, Any irregularity in the feed is likely
to cause breakage,

{[If one of your sheep dies, wait for a day
before attempting to pull the wool and the
job will be easy.

& .
¢ ' ]
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Self-Contained Heating Unit for Small Shop

EAPAHSION TAMK

AUTO.. Il
RADIATOR -5’1 -

k_GASOLINE
BURMER

M
I3 X15 ANGLE-
IRON FRAME

For heating small shops, garages, base-
ments, ete., or for occasionally heating a
small portion of a large shop, warehouse
or other building, when it is not desired
to start up the heating plant, this portable
unit will come in handy. It consists of a
gasoline water heater, an auto radiator
and an electric fan to force air through the
hot core of the radiator. The entire as-
sembly is mounted inside a sheet-metal
cabinet, of which the framework is angle
iron. If illuminating gas is available, a gas
water heater can be substituted for the
gasoline heater, the gas being led to the
heater through a length of regular gas
hose. Pipes leading from the heating coil
are connected to the radiator with regular
radiator hose. A small expansion tank is
mounted in the radiator filler hole, and a
door, either wood or metal, is provided in
one side of the frame for inspecting the
fan. If it is necessary to change the posi-
tion of the unit frequently, large casters
on the cabinet legs will help.—Joseph H.
Gibbons, Qak Park, Ill.

Compression Gauge Is Protected

with Rubber Ring

Slipped over a compression gauge as
shown, a rubber ring used to remove
fruit-jar lids not only cushions the in-
strument against
shocks if it is aceci-
dentally dropped,
but the knurled
edges of the ring
afford a good grip
for the fingers
when the hands
are greasy. The
rings can be ob-
tained in any store
that handles can-
ning equipment.

—

B -

i

RUBBER~ 1

{[To keep a camera lens clean when not
in use, glue a disk of felt to a disk of card-
board and slip it inside the outer lens
flange,
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Jig Steadies Door When Mortising
It for the Lock

B o -

The jig is made of Y5-in. iron rod and the ends are
pointed on a grinding wheel

Straddling the edge of a door, a length
of iron rod bent to the shape shown and
pointed at the ends makes a jig to hold a
door while mortising it for a lock. Where
it is necessary to mortise doors after hard-
wood floors have been laid, you can set
the pointed ends of the jig on a thin piece
of stock. Then, by standing on the end of
this to prevent it from sliding, the door
can be held securely at any position.

Using Straight-Shank Drills
in Regular Brace

Drills may be
used in an ordi-
nary brace if they
are first wrapped
with abrasive pa-
per where the
chuck grips them.
Be sure to have
the abrasive side

SANDPAPE R
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against the drill. Small drills that will not
fit in the brace chucks can also be built
up with wrapping until they can be used
in a brace by this method.—Pat MacDon-
ald, Jackson, Mich.

Officer’s Star on Wristband

In order to have
both hands free to
meet an emer-
gency when mak-
ing his identity
known to a “sus-
pect,” one plain-
clothes officer
wears his star on
his wrist. The star is hidden by his coat
sleeve, yet it is instantly brought into view
by lifting the arm to raise the sleeve.

Wheeled Crate Saves Time
at Poultry Station

To save labor and time in weighing and
handling poultry at a produce station, a
wheeled crate is used. The fowls are load-
ed directly into it from trucks or wagons,
weighed immediately and then wheeled
into the feeding and shipping rooms with-
out extra handling. When wheeled over
the scales, the crate is lowered to a hori-
zontal position which lifts the wheels.

Poultry loaded inte this crate is weighed and then
wheeled to shipping room without extra handling
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Lathe Center Set Accurately

Here is a simple method of determining
whether or not the tailstock center of a
lathe is accurately centered. The tools re-
quired are a scale and a depth micrometer.
If the latter is not available, an ordinary
depth gauge is the next best thing. See
that the outside of
the faceplate runs
true and advance
the center until
one end of the
scale, when laid
flat against the
faceplate, rests
against it. Now
measure the dis-
tance from the
outside of the
faceplate to the end of the scale with the
micrometer depth gauge. Then place the
scale on the opposite side of the faceplate.
If the center is “off” it will show double
the error on the micrometer.

Crank Handle on Chuck Wrench
Gives Quick Action

Substituted for the handle of a lathe-
chuck wrench, a crank handle will save
time on turning jobs requiring frequent
re-chucking. A length of drill rod or
shafting of small diameter will do for the
handle, which is bent to the shape shown
with the aid of heat.

When time in production furning counts, this crank-
handled wrench is a small but profitable investment
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Printer Moistens His Fingers
on Pad Fastened to Press

".'.- -1:::* ' -

HOLE THROUGH —w—gp
WHICH GLYCERIN _.+7|
MAY BE AFPLIED &

o

FELT PAD

Pad on feedboard of printing press fo moisten fin-
gers with glycerin, soves time for operator

Tacked to the underside of the feed-
board on a job printing press, a felt pad
provides a good glvcerin applicator for
moistening the operator’s finger tips. Glyc-
erin is fed to the pad through a hole
drilled in the feedboard directly over the
center position of the felt as shown.

Ball Bearings Assembled Quickly
with Spring Clothespin

Instead of trying
to assemble small
bearings with the
fingers, make up
the simple tool
shown to handle
the balls. Itis a
spring clothespin
having the ends of
the jaws squared
up and small serew
eyes driven into
them as shown.

Q[ Old auto headlight reflectors coated with
aluminum paint make good light shades
around farm buildings.



Light intensities giving a wide range of
shadow effects, are oblained with this home-
made phote “spat,"” because the iris dia-
phragm and the sliding light can be adjust-
ed to suit any job at hand

£ L0 PIPE.2 oG -

NNER RinG FoR |l
STRENGTHENING |||

iy}
L]

UILT of two 5-qt. oil containers, an in-
expensive condensing lens, and tin
obtained from flat cigarette containers, this
spotlight does work rivaling expensive
equipment. The whole thing will cost you
less than two dollars. Masking for sharp
shadows is done by means of an iris dia-
phragm operated by simply rotating the
lens mount as in Fig. 7. The size of the
projected spot is regulated by maneuver-
ing the focusing rod, and the shadow is
sharpened by closing or “stopping down”
the lens.
First you get a 4%%-in. diameter con-
densing lens, which is obtainable from any
photo supply house. The body of the spot
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is made from two 5-qt. oil containers as in
Figs. 2 and 10. These are usually obtain-
able from any filling station. The cans are
9 in. in length and about 634 in. in diam-
eter. The ends are carefully removed and
any projections filed down. One of the
containers is then cut down to 7 in. in
length. This is best done with tin snips,
the can being held in the left hand and
the snips in the right. The container is ro-
tated toward you, cutting the metal on a
spiral. By using this method the can is
not distorted and may be cut exactly to
the line. Next, a plug disk of hardwood is
turned to fit this end of the container as
in Figs. 2 and 3, and held with l2-in.
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spaced, being used. One end of the other
container has a ring E soldered in place
as shown in Fig., 2. This retains the lens
mount and diaphragm assemblyv. The two
containers are locked together as shown
in Figs. 2 and 3. A strip of heavy tin, 2 in.
wide, ig bolted on the inside cireumference
of the rear container. This strip projects
1 in. The front container is placed in po-
sition and a hole drilled through both the
container and the strip. The container is

rotated to the i

richt 3 in. and a second
hole drilled.

The metal between these
holes is removed and a 145-in. bolt slipped
through the hole in the front section and
soldered. Using this as a guide, three oth-
er locking slots are cut in the strip. This
provides four locks, or “bayonet” catches,
and permits the spotlight to be taken apart
quickly for bulb changes. The joint is also
shown in Figs, 9 and 10,

The focusing rod is a piece of 15-in.
brass pipe, 12 in. long. One end is thread-
ed for a kevless socket and the wire is led
through the pipe. A brass bushing is used

FLES

_b C""‘“E“" WEm. 1ET.
SR (%) ABOVE TABLE

Here's the way you arrange camera and lights for
photos like the ones shown above

to provide a bearing for this rod through
the wooden disk as shown in Fig, 3. This
is simply a piece of dg-in. brass pipe, 2 in.
long. A brass flange 2 in. in diameter is
sweat-soldered to the bushing and holds
the assembly securely in place. The focus-
ing rod can be locked in any position by a
thumbscrew made from a No. 10-32 ma-

468
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Tightening the thumb nut, Fig. 5, locks the =sliding
light. In the iris diaphragm (Figs. 1, 2 and 6) eight
curved blades converge toward the center to restrict
light, when the lens mount is moved, Fig. 7. By
looczening the thumb nuois, Fig. 8, the spot has a
wide swing both vertically and horizontally
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MOUNTIRG LERS

chine screw, a piece of flat brass
£ i) being soldered in the slot to
provide a wing for turning it as
in Fig, 5. A hole is drilled and
tapped in the bushing to take
this serew. You can turn out a
hardwood knob to fit over the
end of the rod or it may be left
plain. In either case, be sure
to remove any burrs from the
end of the pipe to prevent the wire cover-
ing being cut.

Fig. 1 shows clearly the parts and as-
sembly of the iris diaphragm and Fig. 6
gives the necessary dimensions. First, vou
need eight segments, D in Fig, 1, cut from
light tin. A short brass lug, cut from -
in. tubing, is soldered in the position
shown in Fig. 6. These lugs act as bear-
ings in the rings B and C, in Fig. 1. The
lugs should be up on similar ends of all
segments and down on the other. Other-
wise it will be impossible to assemble. The
rings B and C, Fig. 1, are cut from heavy
tin to the size given in Fig. 6. When com-
pleted they are set aside until the lens
mount is complete, The latter you will
find detailed in Fig. 9, It is turned from
a piece of 3%=-in. plywood.

The lens seat is detailed in Figs. 2, 3
and 9. The lens is held in place with a
wire ring as in Fig. 2. This mounting per-
mits it to be removed easily for cleaning.
After the mount is completed, part B is
screwed in place on the back. The seg-
ments D are placed in position as in Fig. 1.
The four mounting lugs are now bent to
shape but not drilled, and are soldered to
the ring, part C. This ring is placed in
position and the entire assembly clamped
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together. The assembly is next slipped in-
to the open end of the spotlight and the
location of the lugs marked on the walls,
after which it is removed and holes for the
serews are drilled in the walls of the spot
only. The diaphragm assembly is then re-
turned to its position and the location of
the holes marked on the lugs. Do not
force the parts too closely together; allow
for a free motion. Remove the assembly
and drill the holes, then bolt permanently
in place. The supporting ring at the pivot
point of the spot is simply a 2-in. band of
heavy tin bolted to the inside of the body.
This is located 7 in. from the end of the
forward half. The two pivots are Yi-in.
carriage bolts passed through the sides of
the spot as detailed in Fig. 8, The yoke of
the mounting is made of strap iron, the
assembly of which is also shown in Fig. 8.
The stand can be made up from an old
lighting unit, or you ean get any suitable
weighted base about 12 in. in diameter and
fit a standard made of sections of telescop-
ing brass tubing. The stand should permit
raising the spot to a height of about 7 ft.
The barrel of the spot is painted flat black
on the inside to prevent rings caused by
reflections on the bright tin. The cord
leading to the socket should be rubber
covered and about 15 ft. in length. A
switch in the cord is a convenience in op-
erating the spot.

[ Stretching a straight piece of Nichrome
wire evenly will decrease its diameter and
increase the resistance of a given length;
the same effect is obtained by pulling the
wire through a folded piece of emery pa-
per a number of times.
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Bayonet-type calches at the joint permit the barrel

to be “broken" for easy renewal of photoflood lomps,

which provide illumination. The simplicity of the

barrel construction and the lens assembly is also
evident from these details

Non-Slip Fasteners for Gates

Instead of using wire loops to fasten the
free end of a wire gate, try two pieces of
auto tire as shown. You will find these
much better than
wire as they are
more resistant to
weather, more
flexible, and pro-
vide greater fric-
tion against the
gate pole, thus re-
ducing the possi-
bility of cattle
opening the gate
by rubbing against
the fasteners. A
hack saw is bent
for cutting the tire
pieces, which
should be spiked to the gate post in the
position indicated in the drawing.
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Displaying Shoes on Box Cover
Keeps Samples in Pairs

Merchant heeps sample shoes in pairs by using erig-
inal box as display fixture in show window

To avoid confusion in mating shoes dis-
played in a window or showcase, one mer-
chant uses the original box as a display
fixture, setting one shoe on the box and
leaving the other concealed inside. Notches
are cut in the box and cover, after which
the latter is bent to lock the two together
as shown in the detail.

Twine Kept from Tangling
with Rubber Band

Large balls of
twine that are un-
wound from the
inside can be kept
from tangling by
cutting a wide
band from an old
inner tube and
slipping it over
the ball as shown.
The twine is pulled
through a small
hole in the top

POPULAR MECHANICS

side of the tube. Friction between the
edges of the hole and the twine tends to
keep it from being pulled out accidentally.

Locking a Dial Telephone

To prevent an
unauthorized per-
son from using a
dial telephone in
an office where an
attendant is not
always on duty,
apply a small pad-
lock as shown.
The lock shackle is slipped through the
last finger hole in the dial, thus prevent-
ing anyone from operating it.

Ax Handle Protected by Rubber
When Splitting Wood

Screwed to an ax
handle as shown,
a piece of rubber
cut from an old
auto casing will
protect the handle
against excessive
wear when split-
ting wood. Also,
the rubber will
cushion the shock
to the shoulders if
the user over-
reaches the work.

Steam-Heating Green Concrete
to Prevent Freezing

To give freshly poured concrete a wet
cure during freezing weather, engineers
on a Civilian Conservation Corps project
used steam generated by boilers, which
were improvised from old oil drums. A
battery of these boilers, which held
enough water for about 12 hrs. of firing,
the length of time necessary to keep up
steam to prevent freezing, were placed on
a temporary concrete foundation over a
fire pit. Steam from the boilers was car-
ried through pipes, closely covered with
tarpaulins, and passed out through a se-
ries of Y4-in. holes drilled into the pipes
at 1-ft. intervals. .



DOWELS easi
in Home wmm,,

DDWELS can be made readily with sim-
ple jigs. Figs. 1 and 2 show how to
make the 234-in. size. The stock is first
ripped to % in. square. A four-jaw chuck
is fitted to the lathe spindle, and the jaws
are set to permit a sliding fit for the wood
while retaining enough grip to drive it.
Feeding the square stock through the hol-
low headstock spindle with a pusher block,
as in Fig. 1, produces the dowel J""i & Y
stock as the wood goes through -
the jig. The hole on one side is
%6 in. in diameter to take the
square stock, while the hole on

BOQUARE STOCH,

take a light eut. Another
useful kink is shown in
Fig. 7. This pictures a
perfect method of cutting
shoulders on stock dowel
rod. A jig is made up to
clamp to the jointer table,
and the jointer is set to
the right depth. Feeding the dow-
el stock to the shoulder of the jig
and then slowly turning it against
the rotating knives produces a
uniform smooth shoulder.

i
WASTE
DOWEL~

the opposite side is the
dowel size. See Fig. 3.

A reversal of this meth-
od is shown in Figs, 4
and 5, which can be used
for dowels up to about 5 in. in diameter,
Spiral dowels can be made on the circular
saw as shown in Fig. 6. The jig is a wood
block thrm:gh which is drilled a hole the
same size as the dowel stock, The block
is clamped to the miter gauge, the gauge
being set at an angle across the table and
clamped to the table. The saw is set to
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Adjustable Dolly Saves Labor
for Riveter's Helper

|

-
A TURNBUCKLE

HEAVY FREIGHT

If various jobs reguire adjustments beyond the range
of one delly, mahe several of different lengths

Easy to handle and quickly adjusted,
this dolly is used in a boiler shop to save
time and labor for the riveter's helper. It
is a large turnbuckle, such as used on
truss rods of bridges and freight cars, hav-
ing steel heads welded to the ends to ac-
commodate the rivets. This tool has the
advantage over the usual dolly in that it
can be adjusted to rest the lower end
against a solid object as shown, thus en-
abling the riveter to do a better job than
is generally possible with the regular dol-
ly, which must be held against the rivet.

Ruler Has Movable Pointer
to Mark Measurements

Instead of mark-
ing certain meas-
urements on a
ruler with a lead
pencil until they
can be copied, thus
marring the edge
of the ruler, solder
a small tin pointer

- air bubbles, use

POPULAR MECHANICS

to a paper clip of the type shown. This
can be slipped over the ruler to mark any
measurement without marring the surface
for future use.— Philip J. Suttlemyre,
Hickory, N. C.

Brush Has Rubber-Band Bristles
for Use in Photo Developer

Instead of
swishing vour fin-
gers back and
forth across a
photo print, sub-
merged in a de-
veloping tray, to
wet it and remove

RUBBER BANDS

this brush and
avoid stained fin-
gers, which often
damage undevel-
oped prints when
handling them. The brush is a hardwood
stick with a bunch of rubber bands bound
to it as shown, the lower ends of the bands
being cut off to make the bristles.—K. F.
Keith, St. Petersburg, Fla.

Non-Spilling Bottle Saves Acid

You can avoid spilling soldering flux or
other acid, used around a workbench, by
altering the rubber stopper as shown.
Drill a hole in the
center of the stop-
per to take a glass
tube, which should
be long enough to
extend within
about 1% in. of the
bottom of the bot-
tle. As the level of
the acid is the
same in both the
bottle and tube,
the swab brush can be dipped into the
tube, and only the small amount of liquid
in the latter will be lost if the bottle is
tipped over. A small rubber disk slipped
over the brush handle will keep out dust.

RUBBER STOPPER

@ When sign cloth is not available, signs
can be painted on ordinary unsized cloth
by using shellac to which the desired pig-
ments are added.
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Hand Hack Saw Is Rigged for Motor Drwe

In small shops where need of a power
hack saw does not warrant the expendi-
ture of purchasing one, this homemade
outfit will take care of the occasional
heavy sawing job. A small vise, a piece of
channel iron, an 8-in. hack-saw frame, a
grooved wheel from an old sewing-machine
flywheel, 4-in. shafting and a few pieces
of flat iron make up the principal items of
the material list. The slide bar is I]‘:!LIL
from a piece of cold-rolled steel 3§ in.
square, one end of which is bolted to a

yvoke formed from two pieces of 3§ by 1V4-
in. flat iron. The angle of the yoke, with
the slide bar, depends on the size of the
hack-saw frame., A U-shaped piece of 3%
by 1%-in. flat iron supports the drive
shaft, to which are keyed the grooved fly-
wheel and the erank. The slide, to which
the saw frame is bolted, should be fitted
carefully to the bar and provided with ad-
justing screws to take up any play.

Tinting Aluminum Paint

When aluminum paint is too light for
some uses, it may be tinted by the addition
of pigment ground in oil. This gives a fin-
ish of a soft color with a metallic sheen.
Add the pigment to the paint a little at a
time, using just enough to give the de-
sired color., Keep the mixture stirred, and
brush it out well to avoid spots of alumi-
num on the surface.

7 MATHINE
¢ FLYWHEEL

Lamps Removed from Ceiling
with Paper Cone

An emergency
tool to remove
electric lamps
from high ceilings
is made by rolling
newspapers into a
long, slender cone,
the large end of
which will fit
snugly over the
lamp. Then, by
slightly moisten-
ing the inside sur-
face of the paper,
the lamp will not slip inside, and it can be
screwed out of the sockel easily.

{[Rubber sponges are useful for removing
excess water from photographic films.
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Located at strotegic points about the premises of a sheet-metal
shop, these figures catch the eyve of anyone passing by

Suspended above a sidewalk or set in
other prominent places, these sheet-metal
figures not only attract attention, but they
are so appropriate to the business they
represent that the location of the shop is
thoroughly impressed on the minds of
shoppers. The figures are assembled from
sheet-metal parts peculiar to the business,
such as tin, stovepipe, hot-air furnace
duets, ete., and are mounted earefully so
that wind will not loosen them.

Metal Tube in Rubber Stopper
to Remove Thermometer

In my work as
an instructor of
chemistry, I often
had difficulty in
removing a ther-
mometer or thistle
tube from rubber
stoppers without
breakage To
eliminate this
trouble, a metal
tube was pushed

METAL TUBE

POPULAR MECHANICS

Sheet-Metal Shop Is Advertised
with Robot-Like Figures

into the bottom of the stopper to
take the thermometer or thistle
tube as shown. The metal tube,
which must be of a size to take
the thermometer with a snug,
sliding fit, can be sharpened on
one end as an aid in pushing it
into the cork—Earl H. Baugh,
Port Townsend, Wash.

Irregular Work Machined

on a Planer

Much irregular work that is
usually finished by hand can be
machine-finished in a planer with
the aid of a template cut to the
same contour as that desired for
the finished work. If l42-in, sheet
zine is used for the template, it
can be scored deeply with divid-
ers and then broken off, thus sav-
ing time and filing. The set-up is
made as shown, the template be-
ing held to the planer frame by
iron brackets. Another bracket
carrying a dial indicator is sol-
dered to the depth-adjusting
mechanism. In use, a fine, power
cross-feed is engaged, after which the
indicator hand is kept at zero by operat-
ing the handle H as the indicator pointer
follows the contour of the template.

By keeping indicatar hand at zero with depth adjust-
ment, work ig mochined to contour of template
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Double Garage DGDI‘S Work as Single Unit
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Opening or closing one of these double
garage doors, which are connected togeth-
er in tandem, will cause the other one to
move correspondingly at the same time.
The arrangement consists of a stationary
arm bolted to the top rail of one door, and
a cross member pivoted to the arm and to
a pivot screwed to the other door, It may

be necessary to bevel one end of the sta-
tionary arm so that it can be bolted at an
angle in order to clear the casing when
the doors are closed, the exact angle de-
pending on your particular casing. Large
washers at the joint of the arm and cross
member minimize friction—A. G. Morton,
Toronto, Ont., Can.

Broken Axle Removed in a Jiffy with thts Pipe Extractor

To extract a broken axle from an auto
easily, take a 2-ft. length of pipe having
an inside diameter slightly smaller than
the diameter of the axle, and slit one end
back about 114 in. with a hack saw. Then
drive a tapered pin into this end to spread
it slightly. When the pipe is started over
the end of the axle, a few light blows with
a hammer will wedge it so that the axle
can be pulled out. It is a good idea for the
garage man to have several extractors.

Checking Antifreeze Solution

When the level of the antifreeze solution
in your radiator is too low to be reached
with a hydrometer for checking, try mak-
ing the test while the motor is running at
a fair speed. Often, action of the circulat-
ing pump will raise the solution so that it
can be reached.

=
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Dual Starter Switches Foil Thief
Trying to Start Car

- REGULAR
STARTER SWITCH

Starting motor is wired to auxiliary switch and loud
horn is wired to regular starter switch

I have an alarm on my car by which
anyone pressing the starter switch sounds
a loud horn. The secret lies in wiring the
starting motor to an auxilary switch
placed well up on the floor boards where
it is unnoticeable. A loud horn is wired to
the regular switch, which would naturally
be used by anyone unfamiliar with the ar-
rangement.—Joe E. Early, Mayetta, Kan,

“Make-Up”’ Mirror on Sun Visor
Is Always at Hand

If your car has two visors, the one on
the right side may serve the additional
purpose of holding a small “make-up”
mirror. Cemented to the rear side, the mir-
ror takes no extra space, is out of sight
when the visor is folded against the top,
but is still convenient for its purpose at

Adjusting vizsor az in shielding the eyves brings mir=
ror at a convenient height for use

MECHANICS

any time. The provision of such a mirror
will avoid the trouble of constantly read-
justing the rear-view mirror, otherwise
used, which is rather annoying to the
driver.—Ernest Dean, Erie, Pa.

Rivets Punched Out on Gear
to Keep Bench Tidy

See the pile of rivets near the gear? They
were punched out of a worn clutch facing
while it was held
over an old gear
so that they would
not be scattered
over the work-
bench. Ialways
use this method to
collect the rivets
when removing
cluteh facings,
brake linings, etc.
It saves time in
cleaning up and
helps to keep the workbench tidy.—Billie
Burgan, San Diego, Calif.

Position of Front Wheels Shown
by Marks on Steering Wheel

As an aid in
steering a car
away from a curb
after it has been
parked, one mo-
torist wrapped
pieces of adhesive
tape around the
steering wheel at
the top and bot-
tom. Before ap-
plying the tape, set
the front wheels
in a straight-ahead position. Then, when
you get into your car, a glance at the tape
shows which way the wheels are turned.

Ammeter Indicates Condition
of Storage Battery

Sudden changes in the charging rate of
an auto generator, as indicated by the
dash ammeter, may mean shorted cells in
the storage battery rather than actual
generator trouble. If these changes are
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accompanied by failure of
the starter to show its
usual power, then the
battery should be exam-
ined. The changes in the
charging rate may be ei-
ther upward or down-
ward, depending on the
type of generator used on
the car. If the generator
is of the compound-
wound type, the charging
rate will increase when
the battery is in a dis-
charged condition, or
when a cell is shorted.
But if the generator is of
the simple third-brush
control type, then the .t

., N el p Ly
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appreciably when a cell
becomes shorted, thus
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Car Announces Its Arrival
at Gasoline Filling Station

?._

leading one to suspect

the condition of the gen- -
erator rather than the - R e s =
battery. An accurate AdaRe e

double check may be
made of the battery by
testing each individual
cell with a voltmeter, a shorted cell indi-
cating a lower voltage than the others.

Crankcase Kept Free of Gases
with Homemade Ventilator

If your car does not have a crankcase
ventilator, and the motor has the valve
plate on the side, except the valve-in-head
ivpe, the job of
installing one is
quite simple. Just
cut a hole in the
valve-cover plate
near the rear end
and install a pipe
assembly as
shown. Have the
vertical pipe long
enough to extend
- _ below the motor

' S splash guards.

JUST BELOW SPLASH Guarp  When the car is in

motion, the gases

and vapors pass out of this pipe as the fan

and the movement of the car force air into
the crankecase through the breather pipe.

Tweo vibrator points from a moedel-T Ford coil serve nicely for the switch
as they are easily operated by expansion of the rubber nipple

At filling stations, garages and other
service shops where the attendant, due to
work in some other part of the building,
does not notice the arrival of a customer,
this “mechanical watchman” will ring a
bell or sound a horn when a car pulls in.
Two lengths of small garden hose are
plugged at the ends and filled with radia-
tor alcohol. These are placed in front of
the station directly across the path of in-
coming cars. When the car wheels pass
over the hose, they are compressed, fore-
ing the liquid into a rubber nipple, which
then expands and closes a switch in the
bell or horn circuit as shown in the detail.
The nipple is connected to the ends of the
hose with small pipe and fittings or copper
tubing. Both hose may be connected to
one switch, although the arrangement will
be more sensitive if a separate switch is
used on each hose. In the latter case, both
switches are wired to the bell.

QIf you want your auto dash light to
throw a colored light, wrap the bulb with
colored Cellophane, binding it in place
with a strip of adhesive tape.
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Extra Arm Chalk-Marks Tire a white chalk mark on the tires every 45

. 5 . min., this motorcycle patrol of two men
in Check Up on Parklng makes use of an extension handle, which

permits marking the tires while merely
pausing. The handle is shown in the de-
tail, and consists of a short metal holder
pivoted to the end of a hardwood stick, A
short coil spring attached at an angle be-
tween the chalk holder and stick makes
the device flexible to prevent it from be-
ing broken easily.

Ice on Windshield Removed
by Heat from Your Hand

When ice forms on your windshield and
— stops the wiper, try holding the palm of
// E . % et | vour hand against the glass on the inside.

HARDWOOD R Heat from the hand is often sufficient to
FLATTENED ATENO= S0 loosen the ice so that the wiper will re-
T sume operation. It will be necessary to do
Chalk on handle permits efficer to mark tires for this at f uent intervals. but at that it is

evertime parking without getting off motorcycle ey v :
better than stopping the car frequently

In a western city where police officers and getting out in the storm to scrape it
check up on overtime parking by leaving off with a knife.

The Next Issue

“ARROWHEAD”—A TRIM, FAST AND ABLE SLOOP

Are you looking for a 21-ft. sailboat that will handle well in either a light or
stiff breeze—one that has been thoroughly tested and will accommodate up to
ten persons? If so, this sloop may just suit your purpose. The job can be
tackled by the average craftsman and does not involve any serious difficulties
in construction because the entire hull is built over a form.
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HOW TO DESIGN THEEMOSTATS FOR ALL PURPOSES

For furnace controls, fire alarms, sign flashers, ete. Tells how to figure size
and shape of thermostatic metal, amount of resistance wire, etc.

CAPE-COD CUPBOARD OF COLONIAL DAYS

Just the thing to finish a breakfast room in colonial design. This sturdy cup-
board has ample drawer space to store linen and silverware.

SANDER HAS FLEXIBLE BELT

Especially suitable for the home craftsman and small shop owner, The belt
runs freely and is pressed down with a block to contact the work.

MODERN COFFEE TABLE

Another pleasing piece of metal furniture, flat aluminum legs contrasting with
a black top of Bakelite. A removable tray doubles its usefulness.




POPULAR MECHANICS ADVERTISING SECTION 113A

WITH A SONG

1 in youk

When writing to advertisers please mention Popular Mochanics



114A

¢, l 9—1\

POPULAR MECHANICS ADVERTISING SECTION

Movie Tricks That You Can Do

Continued from page 1

or a parade of toy circus animals and per-
formers. It is slow, tedious work. The
secret of smooth animation, Toland says,
is showing a very slight advance in action
each time the camera is started. Most be-
ginners hurry too much, with the result
that animation is too fast and jerky when
the scene is projected. As many as thirty
poses may be filmed to show an animal
taking one step. Toys should have joints
stiff enough to remain in place when posed.

In Hollywood, storms and shipwrecks
are often filmed in miniature. You can
shoot quite convincing toy wrecks by re-
membering two simple rules, First, the
camera must be placed low, at eye level
with the miniature. A toy train looks just
like a tov train when filmed from above,
but if the camera is placed at the track
level it becomes quite realistiec. Try post-
ing the camera at a curve to show the
train rushing toward you and then curv-
ing off just as it fills the screen. Remem-
ber that model airplanes or trains look
exactly like what they are—toys—if yvou
destroy the illusion with full-sized objects
in the background. The second rule to
bear in mind is that full-sized objects like
ships move slowly while toys move rapid-
ly. An ocean liner rides out a storm with
slow, smooth action; a toy ship in a tank
bobs like a cork. To make the toy ship
pitch realistically on the screen, film the
action at three or four times normal speed.
Then, projected at regular speed, it be-
comes slow motion and the toy simulates
the action of the full-sized object.

“Try building a miniature hangar,” To-
land suggests, “and photograph a model
airplane making a landing. With the plane
suspended and guided by threads and its
propellers spinning, vou will have a real-
istic picture. To produce a crash, let the
plane glide steeply down a thread into the
ground in front of the camera. First break
the wings and glue them lightly back in
place so that the slightest touch will break
them off. As soon as the crash occurs step
the camera, touch a match to the model
and then begin filming again to show the
airplane burning. You can make a wet-
weather landing with a sprinkler, or fake
a night landing by using a heavy filter
over the lens.”

One Hollywood man with an amateur
camera filmed a deep-sea drama right on
his kitchen table and it proved spectacular.
First he made several scenes of tiny fish
by shooting through the side of a glass
aquarium. He made a lively looking “oc-
topus” by carving the body from ballasted
cork and drilling holes through which he
inserted live angleworms. When dropped
in the aquarium the angleworms twisted
and writhed like the tentacles of a real
octopus. The cameraman projected these
pictures on a ground-glass screen on his
table. In front of the screen he modeled a
sandy sea floor, with rocks, kelp and sea-
weed, and a puppet doll dressed as a deep-
sea diver, operated with threads like a
marionette. Then, shooting pictures of his
miniature diver against the background
sereen showing the swimming octopus and
fish in slow motion, he had an “impossi-
ble” picture that appeared real.

For a back-yard stunt, shoot a movie of
a boy precariously walking a high tight-
rope. He really walks on a board camou-
flaged by the rope tacked along one side,
but place the camera so that the rope fully
conceals the plank and the picture is
thrillingly deceptive. Or try turning a cat
into a monster for a nightmare sequence.
Suspend a clear pane of glass near the
lens and film the cat through the glass in
the normal manner. Then let a little warm
castor oil flow down the glass and the pic-
ture will become distorted. If you live
near the sea you can make the ocean write
titles for your film. Build a dyke to hold
the waves back from a small part of the
beach, print your title in the sand and
film it with the camera upside down. After
running off a few feet, have someone
break the dyke and allow a wave to wash
out the letters. As this scene runs in re-
verse at the beginning of your picture, you
will first see a clean stretch of sand, then
a wave flows over it and recedes, leaving
the title magically printed in the sand.
Or arrange paper letters on a smooth sur-
face, film the title upside down, then have
someone blow the letters away. Projected
in reverse, the letters appear to fly into
their places. A little knowledge of Holly-
wood tricks can turn an ordinary film into
a movie both artistic and spectacular.
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$2500 for Hight Pictures teur in the United States mnd

Canada (except employvees of

89 CASH AWARDS every Enstman Kodak Company and

month during January, those :rmln.gr-.l in the manufac-
Februe March. 1936 ture or gale of photo supplies).

¥e . 2 Prizes will be awarded only for

2 awards of $100 each pictures made at night, either in-

3 awaords of 550 each '11‘3':-':” W "““1”“”'.-“1"-‘!" ax ‘]"_lﬁ“""-'

ight. INNers Wi BE  Chiosen

4 awards of 525 each solely on subject interest and ap-

10 awards of %10 each peal, not on technical excellence.

20 awards of $5 each The decision of the judges shall
50 awards of %2 each S P f— . .

3 Each prife-wifining picture with

4250 GRAND AWARD negative and sole rights for ad-

A 5250 Grand Award will be vertising, publication, and exhi-

bhition in any manner, shall
become the property of the
Eastman Kodak Company. If

given to one of the six winners
of the 3100 award: hence, the

prand award winner recelves winning picture is of a person or

$150 for a single picture. persons, their (or, if under 21,

the parent’s) written conasent to

RULES use the picture must be furnished
1 Any number of pictures made on befare prize can be awarded.
or after January 1, 1936, may be 4 Ench print must bear, on
entered. Entries must be post- the back, your name, @il-
marked not later than modnight dress, make of camera, kind
of February 15, March 15, and of film, and HHghts. No
April 15—the three closing dates. prints can be returnel. Be
Contests are open to ANy BMA- sure o keep the negatives.

Mail prints only to Prize Contest Office,
Eastmuan Kodak Company, Rochester, N.Y.

Eﬁg — a booklet, all about

MNight Pictures
Write for vour copy of this bookler, or get It
from your dealer, today. It giveds complete in-
formution about Night Plctures . o » what Rim
{0 Use . . . how 1o set your Camer . . . where (o
slace the lghts . . . suggests subjects. Eastman
Lodak Company, Hochester, N. Y

ET in on the newest fun in picture making
... take your camera tonight and make some
pictures at home, It's easy with Mazda Photo-
flood or Photoflash lamps and Kodak “SS" «
Kodak Verichrome Film . . . and you may win a
-ash award,

You don't have to be an expert towin . ..it's
the human interest of your pictures that counts.
There's no expensive equipment to buy ...any
camera that can be set for “‘time"" will do.

IDEAL COMBINATION FOR
PICTURES AT MNIGHT

RODARK “SS" FILM . . . ultra-sensitive to
ravs of artificinl light, ideal for night pic-
tures with any camera, MAZDA PHOTO-
FLOOD LAMPS .. . give brilliant light,
last for many plotures, cost but 15 S1X-
20 KODAK JUNIOR (f.6.3) makes snap-
shots indoors, at night, when used with
Kodak 55" Film and two or three Mazda
Photoflood lamps. For 2'%4x3%-inch pic-
tures—3$13.50.

Accept nothing but the lHlm

in the familiar
yiellow bhox.

When writing to advertizsers pleaze mention Popular Mechanics
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Four Bridges in One

{Continued from page 382)

over tidal waterways were sufficient to
scare off many. It does look complicated
on blueprints, but actually it is nothing
more than a combination of sound engi-
neering practice and common-sense con-
struction. All the best theories for speed-
ing, sorting and safeguarding traffic are
incorporated in it.

Automobiles will run about in what ap-
pears to be the most bewildering fashion,
but actually all the maneuvers have been
planned by traffic experts. In all the nine-
teen miles of the bridges and their ap-
proaches, there are no obstructions, grade
crossings, or stoplights. During the first
year the bridge is expected to carry about
10,000,000 vehicles. Its capacity, however,
is more than 30,000,000 vehicles per year.

To bring such heavily traveled highways
together required painstaking planning. A
prominent railroad engineer was consult-
ed and told to design a traffic junction that
would be as safe as any railroad junction.
He invented what is now called the “flying
junction,” a traffic machine that can sort
automobiles as efficiently as an electric
eye sorts white beans from brown.

A motorist from New England or the
middle west who wants to reach Long Is-
land does not have to consult maps or try
to find a short cut. He merely follows a
clear-cut sign along the roadside and is
carried over, under and around several
dozen streets, tracks, highways and rivers
as if he had the sole right of way.

The $2,000,000 “flying junction” on Ran-
dall's Island is a triple-deck traffic sorter
that brings together twelve lanes of fast-
moving traffic without a stoplight. For
trafhc officials, the chief interest in the
bridge lies in this invention. It has been
tried on a miniature scale and engineers
are satisfied it will work. Without it, the
speed of traffic would be reduced consid-
erably. One traffic stream from the junec-
tion will lead directly to the level of Ran-
dall’'s Island, now being transformed into a
modern recreation park of 120 acres. One
attraction in this park will be a $1,000,000
Olympic sport stadium, seating 45,000
spectators.

The main unit in the Triboro group is a
suspension bridge, 2,723 feet long, across
the East river. The main span is 1,380 feet

long and the steel towers rise 355 feet
above the water which flows 135 feet be-
low the eight-lane swinging roadway.
From the ground, the suspension cables
appear to be no larger than a strand of
rope. Actually they are almost two feet
in diameter. There are 248 wire strands
in each cable and thirty-seven cables on
each side of the bridge; hence each side is
held by 9,176 strands of wire. Each cable
contains enough wire to reach half way
around the globe. An odd spinning-wheel
device was used to lay the wires for the
suspension cables,

The anchorages on each side of the East
river suspension bridge are huge blocks of
concrete resembling pyramids. On the
Long Island end, the anchorage contains
75,000 cubic yards of concrete and 1,600
tons of steel, costing $884,000. Nineteen
huge foundations were sunk into the soft
ground of Ward’s Island to support the
arched concrete causeway which carries
traffic on and off the main bridge.

The Harlem river crossing is a vertical
lift bridge, with the largest lift span ever
constructed, in terms of deck space used
by traffic. The deck area covers 20,000
square feet, made of steel plate reinforced
with an asphalt plank pavement. The twin
towers of steel support a span 310 feet
long. The span is raised by motors and
concrete counterweights to allow the pas-
sage of ships. Four 200-horsepower mo-
tors are required to hoist the six-track
roadway eighty feet higher than its regu-
lar position, fifty feet above high tide.

One of the engineering feats was the ele-
vation of a railroad wviaduet to allow the
construction of an underpass. Heavy as it
was, this involved careful manipulation,
since it was necessary to equalize the
stress and strain on all the steel members.

The bridge will carry much traffic which
now chokes the approaches to other
bridges across the East river, and will also
provide a valuable connecting link be-
tween greater New York and the New
England states.

{{Whenever you find that you wish to
know more about any article in this mag-
azine, write our Bureau of Information,
inclosing return postage.
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Don’t let Adolescent Pimples
kill YOUR dates!?

FTER the beginning of
adolescence —fromabout
13 to 25, or even longer—im-
portant glands develop and
final growth takes place. This
causes disturb-
ances through-
out the body. e
The skin be- [§
cComes OvVer- ~
sensitive.
Waste poisons

Copyright, 1986, Standerd Brands Incerperated

in the blood irritate this sensi-
tive skin, causing pimples.
Fleischmann's Yeast clears
the skin irritants out of your
blood. Then pimples disap-
pear! Eat 3 cakes a day, be-
fore meals—oplain, or in a little
water—until your skin clears.

by clearing skin irritlanis
out of the blood

When writing to advertisers please mention Popular Mechanics
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I’ve just seen
252Century Magic

by Graham McNamee
Ace Radio and Sports Commentator

I HavE SEEN amazing feats of skill in my years
as a radio reporter and sports announcer—
but I've just witnessed the most remarkable
demonstration of skill and accuracy ever,

The other day I made an inspection trip through
the Gillette factory in Boston where Gillette
blades are produced. Here is a house of magic if
there ever wasg one! The equipment there is as
amazing as the mechaniecal wonders you'd ex-
pect to see 500 years and more from now.

These Gillette machines are so finely adjusted
that they turn out shaving edges which are
invisible — edges measuring about 1/80,000 of an
inch in thickness! It takes sheer magic to
measure edges as flne as these, And that's why
they use an exclusive “magical” device ecalled
the “photo-electric eye" in which a beam of light
gauges sharpness with amazing accuracy.

But there are more wonders—more 25th Cen-
tury Magic. Can you imagine a hardening fur-
nace room as cool and immaculate as an office
. » - four-ton blade sharpeners adjustable to
1/10,000 of an inch...microscopes that magnify
an object 3,000 times . . . hardness testers that
use diamonds, real square cut diamonds ... an
X-ray-like machine that “sees" through steel..,
abrasives as fine as cake four!

With all this amazing scien- ¢
tific equipment . . . this super- W
human accuracy, I don't see how 9
Gillette blades could possibly be d
equalled for shaving comfort. In @
fact, if all men could see what
I've just seen, I feel sure they'd®
always say “Gillette" when they
ask for razor blades.

With focts like these before you, why lel anyone
deprive you of shaving comfort by selling you a subshi-
tute! Ask for Gillette Blades and be sure to getf them.

GILLETTE SAFETY RAZOR CO.
BOSTON, MASS.

ADVERTISING SECTION

Direct Reading Voltmeter
(Continued from page 421)

connections, and the schematic diagram is
given in Fig. 3.

An 84 heater-type rectifier tube is used
so that the rectifier will not warm up be-
fore the 6F5 tube starts drawing current;
this prevents high voltage being placed on
circuits prematurely, which might cause
damage. Since the calibration remains
practically constant from low audio to
high radio frequencies, the instrument can
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be calibrated by using a step-down trans-
former with an a.c. voltmeter across the
secondary as a source of input voltage to
the device. The range is about 2.3 volts;
however, by using a multiplier, the range
can be increased and the meter then cali-
brated on each step of the multiplier. A
complete list of the original parts used and
further information is available upon ap-
plication without charge, if desired. When
using the instrument, short the meter with
the switch before turning on the line
switch, let it heat up, then short the test

Underside view of completed unit

clips together before opening the meter
switch, Now use the adjusting knob to set
the meter to zero. Short the meter each
time the test clips are moved and before
removing the clips from the circuit.
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Capacity

ON THIS NEW DELTA
10-IN. CIRCULAR SAW

Plus numerous other
features that make it
the season’s outstand-

x ing tool.

The largest, heaviest and most
completely equipped circular saw
yet offered for the home workshop,
school shop, pattern shop and the
contractor and builder. For full
details write for 1936 Delta Cata-
log and Special Circular on 10-
inch Circular Saw.

CUTS UP TO 3%:-IN. THICK The 710-in. Circular Saw
e You Have Always Wanted

When you read the detailed description of the numerous features
of this remarkable tool—or better still, see it in action—you will
agree it was worth while waiting for! Of course it embodies
all the features that won so splendid a reputation for the Delta
g-inch saw—but in addition it is of greater capacity, with
And this Iarger, heavier table—and with added eonveniences. Cuts wood
capacity is Up to 31 in. thick. Rips to center of G0 in. panel with standard
attained without rip-gauge bars. Crosscuts 12 in. boards on standard table—and
sacrificing size of a8 & full 12 in. table surfaee in front of blade. Has exceptionally
drive pulley, either] Neavy cast-iron table, 20 in. by 27 in. Has many special features

) inclading Delta ““Micro-Set” Rip-Gauge, Auto-Set Miter gauge

ntps CENTER OF E0-IN. PANE{ wl'I'H with Automatie Stop, Self-Sealed bearings ailed at factory for life

of bearing, convenient ball-crank and worm-gear raising, lower-

STANDARD RIP FENCE BARS ing, and tilting, plus other features too numerous to mention.

For you woodworkers who want Write for 1936 Catalog
P R i of Complete Delta Line

capacity./

f It iz erowded with photographs and information abont the new
line of 1946 Delta tools. It contains much valuable informaion
that every man interested in motor-driven tools should have.
It shows how Delta tools are built to stand the grind of produe-
tion work, and yet are so low priced as to be within the reach of
all, how they save time, money and lnbor—and guickly pay
for themselves,

Mail coupon without delay, Enclose only 10 cents at same
. > time for latest book No. 2 of Practical Deltan Projects, 82 pages
over the rip fence—and this saw of new and novel things to make, with numerous blue prints,
is ready! working drawings, photographs and illustrations—and com-

lete directions.
CROSS-CUTS FULL 12-IN. STOCK """ " 'hpiTA MANUFACTURING COMPANY

Write for latest Delta Cata-

log and name of your nearest
Delta dealer today.

Delta Manufactur.
ing Company is
now the lacgest
manufacturer in
the world making
this type of ma-
chinery exclusively.

.
*,

MNo extensions to put on. Just slip

WITHOUT EXTENSION TABLE 600-634 E. Vienna Ave., Depl. A-136, MILWAUKEE, WIS.
e - %  §F & § ¥ §F §F §F B B B |

- % - DELTA MANUFACTURING COMPANY, -I
' g ™ ’ 600634 E. Vienna Ave., Dept. A-336, MILWAUKEE, WIS.

I enclose 10c (stamps or coin), for which 'pIE!_I-HE EIEL!'H] m'-'l

one copy of Book Mo, 2 “Practical Delta Projects.)”” Also

- Ip]ace me on your mailing list to receive 1936 Deltn eatnlog
of guality motor-driven woodworking tools.

I | e I N 2 LS e F ST U A, Ao I
MO REE o e e s I
S : _
- i Clty.......... USSR - - : | « SOOI
Plenty of room in front of the blade—where J [ Check here if you are a Delta user now. !
you need it. AT F F —F F ¥ 8 B N _§

Delra  QUALITY  sopoionss  1eat ECONOMY

When writing to advertisers please mention Popular Mechanics
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Secrets of the Trapper

{Continued from page 348)

The artificial enclosure set will fool
minks, raccoons and other fur bearers.
Build an enclosure out of stakes or rocks
rectangular in shape and open only at one
end. If built of rocks, pile them as you
would to make a fireplace for outdoor
cooking. The width may be fifteen inches
or more, just enough for a fur bearer to
get in, yet narrow enough to force it to
walk over a trap in the middle, Place your
trap back from the entrance and cover

" lightly. Place bait with plenty of odor

back of the trap. In snowy weather cover
the top of the enclosure with boughs,

Traps set in the woods, along fences, in
holes in trees, or in small gullies, will fool
the stupid opossum, and there need be no
special care in making the sets. However,
it is best to make a careful set because
your trap may pick up a raccoon or even
a fox, and you’ll find that often vour rac-
coon and mink sets will catch opossums.
For bait use pieces of fish or tainted meat.

The fox is sly and cunning but the pelt
brings good money. For a water set for
the fox, select a brook, a spring hole or a
creek that is open. About a foot and a half
from shore place a chunk of sod, a Hat
stone, or a piece of water-soaked wood a
couple of inches above the water. The
trap goes between this decoy or bait spot
and the bank. Put the trap, chain and
drag under water and cover with gravel
or mud. The pan of the trap must be un-
der water. Lay moss, sod or wet leaves on
the pan so this covering stands about an
inch above water. Now tie a big stone on
the chain or attach a wood drag to it and
put some scent on the bait spot.

In making sets for foxes in settled
country, keep in mind the danger of plac-
ing traps where they may catch domestic
animals. Pick loecations well back in the
woods, on hillsides or ledges, or on unused
cow trails or woods reoads., Foxes like to
travel on these old “routes” so blind sets
on the trails or roads often work. If there
is snow on the ground, walk back and
forth on the route to break a trail. Then
set your traps in this newly blazed “ave-
nue” which the fox will follow.

Keep your gloves on and don't walk
around much until the trap is in loecation.
Cover the pan with a small piece of paper,

then a light covering of snow. Be sure the
chain and stake are covered to avoid leav-
ing any signs you have stopped there.
Several traps in a trail like this fool old
Reynard. In rocky ledges, on hillsides or
the side of ravines find a hole, under rocks
or a stump, or dig one about six inches in
diameter and a foot deep to give the fox
the impression some animal was digging
there. Place some scent or bait at the
back of the hole and put the trap about a
foot in front of the hole. Cover carefully
and make the spot look as natural as pos-
sible. For scent, fish oil will do.

After catching your fur bearers, the
next step is to skin them and put the pelts
on stretchers. The mink, muskrat, weasel,
opossum and skunk are cased. The rac-
coon and other large animals are skinned
open. To make a cased skin, cut the skin
around the vent, carefully remove the skin
from the hind legs and take out the tail
by placing it between the two parts of a
green, split stick, Hold the stick and bone
of the tail in one hand and the body of the
animal in the other. Pull hard and the
skin comes off easily. Then skin out the
body, drawing the pelt off easily and keep-
ing it as free of fat and meat as possible.
Draw the skin from the front legs. Cut
off the ears with a sweep of the knife
downward toward the head proper and
use your knife to free the skin from the
nose. Now you have a pelt like a long
slender pocket. This is a cased skin. Put
it on a stretcher after removing all excess
fat and meat. Unless vou remove the fat
and meat, you will have an imperfect pelt.

In casing the muskrat and opossum pelts
you don't need the tails because there is
no fur on them, so cut the skin loose
around the tails. To make an open skin,
cut the carcass on the under side from the
point of the lower jaw back to the vent,
and down the back of the hind legs. Also
cut along the inside of the front legs and
out across the breast. Remove the skin as
cleanly as possible and place on a stretcher
to dry. The stretcher will turn out a pelt
of the general natural shape of the animal.
The raccoon, however, is stretched nearly
square, Stretchers for cased skins can be
made of wood, but the amateur trapper
will find it easier to buy all-metal ones.
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W Johnson elec-

trifies out-
hoard motordom with nEwu of two
brilliant motors, priced to bring
Johnson DEPENDability within
the reach of ALL. Both are genuine
Johnsons with Balanced Construe-
tion. Each has the highest official
certified power rating in its respec-
tive class. Write for new illustrated
Sea-Horse Htmdir Chart describing FREE‘
the entire 1936 Johnson line. ]

JOHNSON MOTOR CO., 400 Pershing Road, 'I..'l..mhegun 111,
Canadian Johnaon Maotar Ca,, Lid « Peils r"H:-u Cirnada

£4- éﬂ—ﬁ £

outTBoARD € MOTORS

VENETIAN BLIND MATERIALS

You can make your own hlinds and sell to others. I furnizh
head rails, tilt rails, bottom rails, slats, English Ladder Tape,
Cord and Hardware.
R. A. PETERSON

JOHNSON

G900 . Ashiand Bivd., Chicags, 1.

ITradler gives

Eplfa il Tliuss  ioums

Full Site Flyens{nfs FREE Wiih Paria

ndy

Hl'-lﬂﬂ.“ 'I'ml. co. Dept. 103, GOB Third Si.

EARN MONE RE-STRINGING

RACKETS
AT HOME!

=Wea, yoii can Farily safn up to 52 an hour ot
|1n-rrrlllrll1||| tennis reckels] As sxperiancs
neodad] LEARN HOW T0 EALN inn few
iminmbes, '.I'mlr hema in your ofice! CGmb
- ﬂl!; l:ﬂ-l ﬁllrmr‘l-ﬂnlll:-r c;;cun naw 1.? m;'l:nh to SID“

i edih this praann = writs for FH details ™
Set Perma-Tex Silk Strings, | 754 Doy Feaa B-Mm' of bennin aquinraeni

directions, prepaid ©5¢ | W, A, BICKEL, 509 W. Madison, Dept. 13.53, oL 13-55, Chcapo, Il

FACTORY TO YOU

NEW REMINGTON NOISELESS PORTABLE

AT TAST! The famous Remington
NOISELESS Portableisyoursfor only
ten cents g day., Brand new,. Not re-
built, Standard _keyboard and every
modern feature. Free earryving casoand
d}'plnlz ecourse. 10-Day frm trianl. You
't risk & penny. WE PAY ALL
SHIPPING CHARGES. Act now!
Write Remington Hand Ine., Dept.
152-3, 205 E,42d Bt,, New York, N.Y.

‘Wausaw, Wis.

10c A DAY
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HOME OWNERS.:- “iswas

written for you and is sent

FREE

Get your
c°PY

() your own simple home, auto and
motorboat repairing and be inde-
pendent of outside repair men. You will
avoid delays, save much money, and have
the satisfaction of knowing that the work
1s well done.
The hooklet contains elear disgrams and direetions
for correct procedure for hundreds of common jobs,
and enables any home worker to get dependable

results, eastly, on any of the following:
htujn[luug leaks in pipes, heaters, boilers, tanks,

radintors, air duets, smoke pipes, ]:I.lllh,
ete., at 1.':1nnm-tir.1|1.~'-. senms, cracks, rivets
ar holes,

Tightening or anchoring loose hinges, locks,

handles, serews, bolts, nuts, bases, stems,
tops, casters, ete,

Making wuterpnmf joints at skylights, roof
cracks and flashing,

Making wet eellars dry from the inside, mak-
ing concrete floors hard, water and oil
proof, and non-dusting, making masonry
walls w nfcrpr:mf

On the car:—Stopping leaks in the radiator
at hose connections, or in oil and gasoline
lines, patching cracked water jackets,
erank, gear and differential ecases, tighten-
ing loose rivets, mud guards, lamp stand-
ards, hub ecaps and lubrieator connections,

 loose moulding serews, ete.

Smooth-On Iron Cement with which this work is
done iz applied without heat, without special tools,
and so easily and inexpensively that half a dollar to
half a hundred dollars is saved in each instance.
Smooth-On has been widely used in industrial work
for over 35 vears and its use is standard practice by
power plant engineers and repuair men.

Get the hooklet by mailing the
coupon and buy Smooth-On
No. 1 in T-o0z., 1-1b. or 5-1b. can

from vour hardware store or if
LLCESSTY from ns,

SMOOTH-ON MFG. CO., Dept. 37
574 Communipaw Ave., Jersey Clty, N. J.
Please send the free Smooth-On Repair Book.

F T T
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NO USE FOOLING
MYSELF... MY SKIN
I5 TOO TEMDER TO
SHAYE AGAIMN BE.
FORE THAT PARTY.

OMCE A DAY WITH
COLGATE RAPID-
SHAVE CREAM
IS PLENTY FOR

ME ... WHY DON'T

YOU TRY IT#

RV

NEXT MORNING

IT SURE IS5 CLEAM

SKIN NEVER FELT
BETTER...BUT
JUST WaIT

TILL TOMIGHT !

ALLRIGHT...AND MY

THAT NIGHT

HELLOD
SMOOTHIE. ..
HOW COME
NO BRISTLES?

1 TOOK YOUR
TIP, HANK.
THESE COLGATE
“SKIN-LINE"
SHAVES SURE
LAST INTO
THE MIGHTI

ERETIN

)

MOST LATHERS are made
of bubbles oo big 1o get
to the baze of the beard!
Air pockets keep the
soap film from reaching
thewhiskers.Sothe beard
is only balf-wilted.

s BUBBLE
PICTURES (|1
SHOW WHY @&k

e ___,-"'
COLGATE RAPID-SHAVE
CREAM makes tny bub-
bles that get clear down
to the skin-line. lis rich
soapfilmsoaksyourbeard
soft at the base. Makes
yvour shaves last longer.

COLGATE “'SKIM-LINE* SHAVES
LAST HOURS LONGER

TE .
25 %

GE TUBE |
SHAVES

404;' GIANT TUBE
l " 200 SHAVES |

ﬁ-l[ni t’n%’\;in the Soapbox Derby

(Continued from page 416)

after having observed numerous local
Soapbox races, as well as the All-American
finals, that the first thing for the designer
to strive for is correct wheel alinement.

No matter how easy running are the
bearings, or how free from rolling resist-
ance are the tires, if the four wheels are
not so mounted that each and every one
tends to run in a true course, then the
racer is handicapped from the start.

If, for example, the two front wheels
toe in excessively, or are splayed outward,
they impose a considerable drag on the
motion of the car and, besides, increase the
friction in the bearings.

Similarly, if the axles are flimsy, or the
wheels are flimsily supported, then the car
will sag in the middle so that its weight is
not directly over the tread of the {ires.
That is, there will be less distance between
the tops of the wheels over the axle than
at the bottom of the wheels where they
contact the ground. This greatly increases
the load on the bearings and, therefore,
acts to impede the progress of the racer.

My advice to builders of Soapbox racers
is that they first of all strive for rigidity in
the frame, and secondly, for axle or wheel
supports so sturdy that they will hold the
wheels accurately in line. Only after these
essentials are achieved should the builder
consider extra refinements such as steer-
ing-gear mechanisms, special bearings, va-
rious tire equipment, spring suspension,
and streamlining.

By A. J. MUSSELMAN

Inventor of the “Doenut™ Tire and
Builder of Racing Bicycle

First, I would become fully poste to
the All-American Soapbox Derby tech-
nical rules and be sure my car when fin-
ished would pass the official inspection of
the technical committee.

I would do little worrying in regard to
streamlining, wheel base, wheel tread, car
weight, or even wheel bearings. Talking
streamlining sounds good, but it does not
mean a thing unless the car speed is near
sixty miles per hour, and it will not be
half that. Wheel bearings are important
only to the degree that any good make of
steel ball or roller type be used.

The brakes must be so constructed that
the car is perfectly free to coast when
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speed is desired. The steering mechanism
must be built firmly so the machine will
hold a straight steady line and not wobble.
An unsteady steering control will lose
speed for the car.

A fifth wheel steering type, similar to a
farm wagon, would be very satisfactory.
Simply use sash cord with five or -seven
turns around a one and three-eighths inch
revolving wood steering column. Have
the cord pass over pulleys attached to the
right and left sides of the chassis body.
The two ends of the cord are tied to the
fifth wheel shown herewith. The weight
of the car is of very small importance.

The all-important component is the tire,
in my opinion. Pneumatic tires probably
will win the All-American Soapbox Der-
by (if their use is permitted by the official
rules).

This derby is not a motor-propelling
contest and the tires should be built pri-
marily for coasting. The tread should be
smooth, its width should be reasonably
narrow and the carcass should be of cord
construction laid at the proper angle to
get coasting efficiency.

Of course, the tires, whether pneumatic
or solid rubber, will have to be a commer-
cial make because any special tire hand
built by professional racing tire builders
would make the total cost of the car much
larger than the average boy or his father
can afford.

Other engineers will tell next month

ow they think the Soapbox Derby car

Oshould be built.

'ﬁ...___‘__'

Stone Age Tools in Wyoming
Match Those in Europe

e Crude stone axes and scrapers recently

-{.}l} 000 years ago

found by archaeologists in southwestern
Wyoming bear a striking resemblance to
stone age tools found in Europe and esti-
mated to be a half million yvears old. The
discovery of these prehistorie stone work-

g?sht}ps in the west has revived a theory that

the new world may have been inhabited
by man in his early climb toward eiviliza-
tion. Prof. E. B. Renaud of the University
of Denver said the Wyoming tools, found
chiefly in the valley of Black Fork, match
European relies dating from 500,000 years
ago to the age of the Neanderthal man,

tn, oS
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Get acquainted with

EDGEWORTH

—tobacco at its best
[ ]
Edgeworth Jr.

—for pipes or cigarettes. Different in
blend and cut—scientifically prepared to
give an extremely mild, free-burning
smoke. If you are used to a twofold to-
bacco, try Edgeworth Junior.

Edgeworth Ready-Rubbed

and Edgeworth Plug Slice, made exclu-
sively for pipes. As pipe tobaccos for
pipe smokers, these famous tobaccos are
“tops.” Larus & Bro. Co., Richmond, Va,
Tobacconists since 1877.

CORN COB PIPE
CLUB OF VIRGINIA

Crossroads funm,
music, Every Wead-
nesday night at
9100 (EXT.) over
coasl-to-coant NBC
Biwe Network, di-
rect from Rich-
mond, Virginia,
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How Safe Is a Skyscraper?

(Continued from page 378)

“Since a great earthquake is supposed to
have a vibration period of one or one and
a half seconds, it is advisable to make a
skyscraper frame nearly rigid, so its vi-
bration period will be as small as possible,
thus preventing a synchronism with the
larger vibration period of the earthquake.”

In Japan engineers determine the vibra-
tion period of a building by attaching a
cable to a top corner and exerting a pull.
When the cable is suddenly released, the
building experiences a tremor. In this
wise, the vibration of concrete buildings
was found to be from .50 to .65 of a sec-
ond, as against one to one and one-half
seconds for an earthquake of considerable
violence. Mr. Freeman stated that the
best construction for a skyscraper is mon-
olithic reenforced concrete deposited
around a well-designed steel skeleton.

“The extra cost of quakeproof struc-
tures,” declared Mr. Freeman, “involves
competent engineering advice, good mor-
tar sand, proper mixture of lime and ce-
ment, strong girders for floors and roofs,
ties of steel rods for resisting the arch
thrust and the use of reenforced concrete.”

In all, about twenty-five earthquakes,
big and little, take place every day. In a
yvear there are about fifty of a destructive
nature, but most of them oeccur beneath
the sea. Every time an earthquake of a
size worth noticing occurs, about twenty
separate reports, from as many seismo-
logical stations scattered throughout the
United States, speed into Washington in
telegraphic code messages. From such re-
ports, the location and intensity of the
shock are calculated, and from studies of
the records valuable facts about the inte-
rior structure of the earth are obtained.

There are about thirty-five earthquake
observation stations in the United States
which regularly publish their results.
Many are located at universities, but sev-
eral are operated by amateurs who have
made a hobby of earthquakes.

In California, there is a system for gath-
ering quake information from some 20,000
persons who do not operate seismographs.
These observers are provided with printed
cards on which they record information
concerning any quake that happens to oc-
cur in the region. Information obtained
with these cards has proved extremely

POPULAR MECHANICS ADVERTISING SECTION

valuable in analyzing local earthquakes.

In addition, in regions of strong earth-
quakes, Uncle Sam’s quake experts have
enlisted the help of postmasters and others
who canvass the region and obtain infor-
mation that will be helpful in determining
the distribution and intensity of the quake.

%yl

What Are the Odds Against You?

{Continued from page 341)

risk as only fourteen per cent of such
cases are women. This is equally true of
accidental death by firearms. Of the year-
ly toll of 3,100 lives, eighty-eight per cent
oceur to the male sex. Carelessness here
has taken its largest toll, not while hunt-
ing in the field, but by haphazard handling
of firearms in the home.

Do you think the steel worker on a sky-
scraper, the engineer of a fast train or the
oil driller is taking more chances than
you? If you do you're wrong, for here
again the carelessness of the human ma-
chine takes its toll. Of six major indus-
tries, the farm claims the greatest number
of accident victims annually. Agriculture
exacts a tribute of 4,400 deaths a year;
trade and service industries, 3,800 deaths;
construction, 2,300 deaths; transportation
and public utilities, 2,000 deaths; manu-
facturing, 1,900 deaths, and mining, quar-
rying, oil and gas wells, 1,600 deaths.

On a farm, you run the greatest risk
from using machinery, and the second
greatest from handling animals and live-
stock., Tractors, plows and circular saws
have exacted their quota of death through
carelessness while kicks by horses, mules
and cows and attacks by bulls have added
to it. On the other hand, in occupational
risks, you take the greatest chance not in
handling machinery but in handling ob-
jecis. The latter is responsible for nearly
twenty-six per cent of accidental deaths.
Machinery accounts for twelve per cent.

Whether at work or at home, while trav-
eling or engaged in sport, the odds against
you are definitely set. While science con-
tinues ils ceaseless efforts to lengthen
these odds in your favor, it cannot me-
chanically control the considerable factor
of human carelessness to any extent. The
latest “foolproof” belt for window cleaners
will not lessen the risk of accident if it is
not worn. In the final analysis, your safe-
ty depends directly on you.
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SCIENCE NOW PROVES THERE'S
NO EXCUSE FOR THOUSANDS

TOBE SKINNY

T

Rich red blood, necessary to properly
nourish and build up every part of the
body. is especially promoted by this new
discovery where iron I8 mecded,

A healthy digestion which gets ALL the
good oul of your food requires an ade-
guate supply of Vitamin B, Thizs new
diseovery supplles this element.

—")
/ANTESTINES /|

I Normal, regulat elimination to remove

] ieonous waste and therehy promote
1: {:" salth and growth requires adequite
d Yitamin B, This is the third purpose,

10 TO 25 LBS. GAINED
QUICK—SAY THOUSANDS

OW there's no need for thousands to be “skinny"” and friend-

less, even If they never could gain an ounce hefore. Here's a
new, easy treatment for them that puts on pounds of naturally
attractive flesh —in just a few weeks!

Doctors now know that the real reason why many find it hard
to gain weight is they do not get enough digeatiun—atre}::rgthening
Vitamin B and blood-building iron in their daily food. Now with
this new discovery which combines these two vital elements in
little concentrated tablets, hosts of people have put on pounds of
firm flesh — the women, normal curves —in a very short time.

Not only are thousands quickly gaining normal, good-looking
pounds, but also naturally clear skin, freedom from indigestion
and constipation, glorious new health and pep.

/ times more powerful

This amazing new product, Ironized Yeast, is made from speclal cultured
gle yveast imported from Europe, the richeat known source of Vitamin B.
By o new process this yvenst is concentrated T times—made 7 times more
powerful, Then it is ironized with 3 kinds of strengthening iron.

If you, too, need Vitamin B and Iron to build you up, get these new
Ironized Yenst tableta from your druggist at once. Day after day, as
yvou take them, watch skinny limbs and flat chest round out to normal
attractiveness, skin clear to natural besuty—you're a new person.

Results guaranteed

No matter how skinny and rundown you may be from lack of enoush
Vitamin B and iren, this marvelous new Ironized Yeast should build
you up in a few short weeks as it has thousands. If not delighted with
results of very first package, your money instantly refunded.

Special FREE offer!

To start you bullding up your 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 mall it to us with a clipping of this para-
\ graph. We will send lr.:-u a fascinating new book on health, “New Facts
-~ i About Your Body.” Remember, results guaranteed with very first pack-
AEe—OF Woney rr_?urtded. At all druggists. Ironized Yeast Co., Inc., pt.

Fosed by
g Femeiona |

= .
shmusel s watohd i 433, Atlanta, Ga.

When writing to advertisers please mention Popular Mechanics
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Amazing Values
$1.20 to %2.00

Cross-cut, Rip, Combination

6" (1/2" hole) §1.20 B /2, 58", 3/4" hole) §1.60
7" 101/2" hole) 51.40 10 {5/8", 3/4"" hole) . . . 32.00
Also Hollow Ground, $3.00 to $5.00

Keystone Disston-made Circular Saws are
specially designed by the world's foremost
sawmakers, for good craftsmanship in home
workshops. They fit vour machine, suit your
work,stay sharp. ® Keystone BAND Saws—
set, sharpened, joined by Disston, ready
for your use, $1.00, $1.05, $1.10, $1.20 each.
In Canada, prices slightly higher.

Ask wour dealer for Keystone Home Work-
shop Saws and Tools— Made - By -Disston. Or
write us and we will see that you are supplied.

LET DISSTON HELP

Disston makes fine Saws, Tools, Files, to give work speed
and sccuracy .. .to help you excel in eraftsmanship. All
ehout these fine tools—how to
use them, ¢are [or them, illus-
trated from home workshop
photographs, is told in this
Visston Manual. Sent FREE,
with special pointers on getting
the most out of your motorized
|\ home workshop equipment.

amo FILE

A\iﬂﬁ\- . MAIL COUPON

'\ TO: HENRY DISSTON

A & SONS, INC.
311 Tacony

FPhiladelphia, U. 8, A.

Send me free copy of ' Disston
Saw, Tool and File Manval.”™

B I s i e L e e e Aoy

Address oo e s

Little Giant A.C.-D.C. Receiver

{Continued from page 423)

imum results, the builder should insist that
they be exactly as specified. A complete
list of the parts used can be obtained upon
application, from our radio department
without charge.

A simplified wiring diagram is given
in Fig. 2. This underside view shows the
base flattened out and all parts in their

relative positions. Rosin-core solder
should be used for all connections; solder
grounded leads directly to the metal base.

The cabinet inside measurements are:
5% in, deep, 62 in. high and 9%} in. long.
Fig, 3 shows the schematic circuit diagram.
A large blueprint of all diagrams is avail-
able; those who wish it should specify
blueprint No. R-220.

The 30-ft. flexible antenna, soldered to
the lug indicated on the antenna coil, may

T, ===
ANBUT o v o™ Hm; #E“'.&?
@ik [ %.ﬂ = .5! iﬂf gl
g [ iri’] T ‘4‘:]
ﬂ ! bo r e i? o WOILE Eh:
GREEN — o
LGN fier: T
300900

S o woits :D:l
AL DR DL [ Fala o
EATCH DM WOLUME CONTROL™

55-0WH LINE-CORD RESISTOR —'f

SO-0MH CANDOHM RESISTOR —
Fic.3 FILDT LIGHES

be thrown over a door casing or picture
molding. To balance the set, tune in a
fairly weak station and vary trimmer con-
denser C: with a small screwdriver for
the loudest signal. Next adjust trimmer
Cs for still louder signal. These steps
should be made in the rotation given and
seldom require repeating unless the set is
roughly handled.
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Hotoemd <

NO GLUE—NO NAILS —NO WHITTLING
Simply insert with loose rung.
Patented. Bax of 30, anorted sizet, 25 conis,
AT HARDWARE STORES —or 15 cents by mall to
A. k F. PRODUCTS, 3 West IThh 5, M. Y.

HULL AUTO COMPASS

[on't lose time and money by taking tha
wrong road and golng many miles out of
your way. This new AIRPLANE TYPE
COMPABS ponstantly tells vour dirsction
of travel. Stleks to windshileld, Base 114°
diameter, ONLY 31.05 POSTPALD, in-
cluding i‘m:u{mnantur. BATISFACTION
GUARANTEED.

Il your dealer cannot

supply you, order direct.

HULL MFQG. CO., Box 245-D, WARREN, OHID

BURN YOLUR NAME ON TOOLS

wWITH THE

ARKOGRAF

FPROTECT YOUR TOOLS FROM THEFT
Wrke with electricity any name or dewigs on ths
bardest wiwl finesl tools and metrumsnis, o any
mertal, ke writing on paper wiih pes of pepsil,

Complete Outfit $3.50 —Prepaid Lapwhare
Iisremiamy llhustroted pirpulss (ree.  Wriis today.

—=_H:

Awents wanted, HiE
ARROGRAF PEN CD., 3927 S.€. Stark SL., Portiand, Ot i 1T BETHED)
NewPowerGrinder

Woodworkers everywhere are invest-
ing in this new bench power grinder of
Nova Seotis stone, 14 hf,-' 2" Inoe.
Patented tool holder enables fect
sharpening of all bovel pdges. Copper
water pot. Abrasive stlek for tru

up etone Ineluded. §18 frelieht pmnuﬁlﬁ.
in U. 8,, without motor. Money-back
gunrantes, Buy of dealor or send check
direct with denler's name. Freo folder,

LOMEARD & COMPANY, INC.

130 Middiesan Avenus, Ssmervills, MEss.

TOOLMAKERS—MACHINISTS

Choose n Betrer, Finer Tool Chest
from Free Catalog.
GERSTNER TOOL CHESTS
451 Columbia 5t., Dayton, Dhio

"URN TREES INTO MONEY WITH A BELSAW!
Makes Lumbir, shin- Three capaciths: 10, 14 and 20
ghes dadh dven, craden, bl leet. Accuriie sed works, positive
buzrs, caieg, (o #ﬂ doge. Full or one-way type power
ol Teed runs on low power—many own-

'..-‘ et wse old autn sngine,
a pl}l'l Tor sl guickly—thousands in come-

']L metcial service, everywhere, Write for free
lumber handbook and catalog of miils, sapplisa,
toals, mw tables, and woodworking equipment,
BELSAW MACHINERY COD,
811: M Davidson Bldg., Kansas City, Mo.

ASK FOR

| EPAGE’s

CASEIN GLUE

A jeewt CASEIN GLUE
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”‘”-[OO# AT THESE | -

PRICES ON GENUINE

—_— N ——

.".,,".151[ i gﬂéim?mrg 3

THE NEW 15" JUNIOR ( nbove )2
Dirives twist drills for drilling up to
15" holes in steel ; augers for drilling
up to 114" holes in wood. Also drives
hole saws for cutting clean, reund
holes, from 34" to AlL" diameter in
wiood , metal or composition. A husky,
he-man tool that will make guick
work of so many tough johs you'll
wonder how you ever got along with-
out it. Universal motor. Renl Black
& Decker quality. A really great
drill at a really amall price,

THE NEW ;" JUNIOR: Drivea
twist drills for drilling up to 14" holes
in metal ; augers for drilling up to 15"
holes in wood, Also drives wheels for
light grinding, buffing, wire hrushing,
polishing, etc. A practical, handy
tool that will make short work of a
thousand-and-one odd jobs mround
the shiop, home or garage. Universal
motor, Dependaoble Black & Decker
construrtion throughout. A great buy
at its sensationally low price.

Mail the coupon today for the
name of thencarest denler where you
can see the new Junior Drills—and
Fi:l'l' Fl'"!' r"r4'1.|.|l|r ul‘\";n“ i II]l]I:I1:_'[r‘- I'J.(--
scriptions. There are more new low-
B priced Black B Decker Electric Tools
\ that you'll want to know about.

AIL THIS COUPON NOW
The Black & Decker Mfg. Co.,

603 Ponnsylvania Ave., Towson, Md.

Please send me Free Literature describing new low-
priced Black & Decler Tools and the nddress of my
nearcst B, & D. dealer.

g
3
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|
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\?\DAII the Rainbow’s Colors in Man-Made Stone

‘ations,
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(Continued from Coleroto Sér:tmn}

ceeded impertations from Europe. Local
production expanded rapidly from 3,700,-
000 barrels in 1898 up to 176,300,000 bar-
rels in 1928 while capacity has reached
over 270,000,000 barrels a year.

Improvements by ingenious pioneering
Americans in manufacturing methods
made this growth possible. The high cost,
when manufactured by early methods,
limited the use of this magic stone. Ver-
tical kilns were {tipped on their side,
equipped with tires and bearings and ro-
tated as they burned, at temperatures up
to 3,000 degrees, producing a continuous
stiream of lava hot clinker to be ground
into finished cement. First built twenty-
five feet long, then sixty, it remained for
Edison to demonstrate that longer kilns
were practical. Edison also devised a sys-
tem of fine grinding for cement, was first
to use steam shovels for loading rock in
quarries and introduced the well drill in
quarry operation. Today the rotary ce-
ment kiln, a roaring inferno, is the largest
moving piece of equipment used by indus-
try. Some are over 400 feet long.

A low-priced fuel was needed for the
new kilns so ingenious manufacturers
powdered coal, used that and cut costs. To
feed these giant kilns with raw materials,
better grinding equipment was required
to replace the early “coffee mills.” So
some Aladdin built monster crushers
weighing as much as modern locomotives.
To grind the cement clinker, smaller but
more persistent mills were designed that
grind and grind until the cement will pass
a sieve that holds water, a sieve with
40,000 openings per square inch.

Growing up like Topsy, early cements
varied widely. But practical engineers
pushed back the wveil of mystery and de-
veloped standard tests for comparing ce-
ments and concretes. And manufacturers
put chemists to checking and controlling
quality from the quarry, step by step, to
finished cement—in all, over eighty oper-
Minimum standards for quality,
first established in 1904 by the American
Society for Testing Materials, have been
increased frequently. When these stand-
ards were first established, cement was
used chiefly for foundations and moriar
for heavy masonry walls. Its use in side-

walks and for building blocks was just be-
ginning, The automobile was still in swad-
dling  clothes in 1907, when the first con-
crete road was built in the United States.

Then Mother Earth growled, shivered,
and wrought destruction in San Francisco
and fire licked up the remains. While
there were few concrete buildings in San
Francisco, engineers were quick to appre-
ciate the superiority of solid, massive con-
crete in resisting the earthquake and fire.

The use of surface veneers was so firmly
established that little thought was given
to making concrete, the trusty, humble
servant, a thing of beauty too. Then came
the World War and heavy artillery. Bases
were needed quickly. Nothing but con-
crete would do. But armies couldn’t wait
for days for concrete to harden. So chem-
ists made cement that hardened quickly.
But it remained for a following generation
to make a low-cost, high early-strength
cement practical for everyday uses.

There came a steel shortage. Ships were
needed. Why not concrete? Lighter than
steel, but still too heavy. Chemists filled
clay with air, burned it and had a new,
lightweight aggregate that cut the weight
of concrete over thirty per cent. Devel-
oped for light weight, it proved an effec-
tive barrier to heat and cold. Left ex-
posed, it swallowed sound. But ships must
be watertight. Ingenious builders put air
hammers on the forms and vibrated them.
Stiff concrete waltzed into place. Good
concrete ships were built, some of 7,500
tons capacity. Vibration had planted a
seed that grew into architectural concrete.

Came two great artist sculptors. One
was commissioned to design a memorial to
Time: the other was burning with desire
to do the “impossible” with plastic stone.
Lorado Taft won renown for a truly great
design; John Earley made a faithful re-
production in concrete—plastic stone.

A mighty mountain torrent must be
stopped. A gigantic stone must be fash-
ioned to plug the world's greatest canyon.
Only concrete is practical. But in so large
a mass, the heat of hydration would de-
stroy the concrete. A cool cement, which
generates little heat in hardening, is need-
ed. So chemists find cooler cements.

{To be continued)
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owER in the 1936 Oldsmobile Six and

_ Eight 18 smoother at every speed . ..
prrl’nrnmm:-r maore rl'r-|ulll.'-i'|-'l' in traffie,
on the hills and on the open road, Electro-
hardened aluminum pistons. ., lighter by
50% . .. and many other engineering ad-
vances contribute to Oldsmaobile’s velvety,
gpirited and economical performance. A
few are pictured on this page. For a com-
plete study of Oldsmobile’s performance
advantages, write to Olds Motor Waorks,
Lansing, Mich., and ask for Free Cawalog,

Ol under pressure is carried to the piston pins through
riflesdrilled passsges in the connecting rods. Special
spurt holes in the rizda spray oil oo the cylinder wallas,

Oldsmaobile's crankshafis are aecurately counterweighted
anil balanced both ll.‘ll:ll"'..l.”:_\- and dvoamically. A vibration
damper neuiralizes torsional vibration, These are festures
which add 1o (Mdsmobile's smoothness of performance,

Tri-cushion enging suspan-
slon, in which the engine
cides on large, live rubber
mounniings, absorhs vibre-
thon anid engine movement

to Dldsmobile’s notable
pmoothness of aperalion,

Newstype downsdraft esrburetion
|-ﬂn\'i||1'i ecasier slurting, e kier aeeel.
cration, Ereiler ower, mure economy.
\ulomatie choke vontral,

bailt imtegrally with the i
carburetnr, insures [roesis e
tive operation and simpli- :"," =
firs cold weather starting. = T

The exact auiomatic spark sd-
vance for greatest gasoline
sconomy is provided by Olids-
mobile’s new YVacuum Spark
Control and Fuoel Saver. This
e vr-l::gll:l.rrri.:-g ey --Ju|||1|.--|;|_
also climinates “spark knock™,

Send for the COMPAR-O-GRAPH

8 handy device for checking and comparing features
offered in 1936 motor cars . .. it"s free for the making.
551_I|||;-|:r fill im the coupui and address it to Olds Muotor
Works, ].h‘-pl:. M, Lansing, Michigan.

:\-JI'.IJI'_

Street Address

Crly_

E $665

r And [.'rp'. o o List at [-dh.u-ng

OLDSMOBIL

- 5 .
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A ﬁfnnders of the Scenic Engineers

(Continued from page 357)

the ship and built around it an exact re-
production of the houses and buildings
that fronted Golden Gate harbor in San
Francisco three generations ago.

Another skilled scenic engineer found i
a recent script a demand for a boat which
must withstand heavy weather. A few
days later his staff produced at the studio

rockers so it would both roll and pitch =

waves twenty-five feet high rolled down

from a battery of thirty tanks mounted on
platforms eighty feet high. In a half-hour
another art director solved a proble
which had perplexed a director for several

called for a ship weighing 23-5 000 pounds,
which had been built at a major studio,
to move fifty feet away from cheering
crowds standing on a movie dock. Instead
of providing means to move the heavy ship
set, the scenic engineer built a short, level
track and had the camera pulled away
from the ship, thus obtaining at a cost of
$100 the effect of the ship sailing,

On the Twentieth Century-Fox lot
stands the world's most famous ship. It
has been shown sailing perhaps fifty times
in five years, yet it rests today as firmly
on dry land as when built five years ago.
It is a 278-foot section of an ocean liner.
Built at a cost of $100,000, the ship con-
tains three decks strong enough to sup-
port 300 people. For each picture, the

scenic engineer remodels its exterior to S

represent some new liner, but instead of
sailing, the ship remains motionless while
the dock slides down an inclined track.

The scenic engineer knows all the tricks
of picture making, from the cameraman'’s
job to short cuts in set construction. He
may be called upon to produce the replica
of some mythical foreign scene in a few
days. Recently, for instance, Stephen
Gooson, from his tiny office on the Colum-
bia lot, produced scores of sketches, paint-
ings and finally working drawings for con-
struction of a Tibetan ranch for “Lost
Horizon.,” This giant set required three
months to build, involved transplanting
200 trees and building a range of hills sev-
enty feet high. Yet from the wizard of
scenic effects came every detail of this
Asiatic scene which measured 1,000 feet
long and 670 feet wide.
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| New Marvels in Met
il {Continued from page 3
‘ready for hard use. Many bronze and cop-
'per electrical parts used in the automo-
_ | bile and eleectrieal industries are now pre-
' pared by this process. Hardy and his as-
N _ sistants are trying to find a similar process
producing small iron and steel parts.
In the field of alloys, a recent contribu-
ion has been the permanent alloy magnet,
alnico,” Heretofore we have depended
upon electromagnets to do a great deal ¢f
work which alnico can do easier an
cheaper. One pound of the new magne
alloy can attract and hold in suspensio
as much as sixty pounds. Many small mo-=
tors and| electric control devices which
were heretofore operated by electromag-
nets can now use permanent magnet fiel
_ at a saving in cost.
) For years the best magnets were made
of hardened plain carbon steel. A few
years ago an alloy of iron, aluminum an
nickel was found to possess permanent-
magnet propetties. The addition of cob
was the next slep. Alnico was the result.

A tool manuf turer is now making cer-
tmn tools from & “non-spark” alloy corsy._
sisting of two per cent beryllium andk.

ninety-eight per cent copper. A hammer
&' made of this alloy may be pounded on an™_
W anvil and will not emit sparks. Such tools
12 are especially useful around powder an
chemical plants.

An iron-nickel-cobalt all lled “fer-
nico,” which expands under heat at-almost
the same rate as the special glass used in.
vacuum tube construction was produced
also. It has aided in the success of metal
radio tubes, now used by many manufac-
turers. Fernico is used for the lead-in
wires and also for metal eyelets set into
the walls of the tube; rings of glass seal
the space between the metal parts.

The most important decorative and pro-
tective finishes are chromium-plate, nick-
el-plate, copper, brass, cadmium, and ti
Among the most important elements used
ta heauﬁfy objects are silver, gold, plati-

a recent newcomer—rhodium.

culm‘s have recently becom
pu.la: Che

ave als pruduced
number of “cold dip” colore#’ on solid o
plated metals. Silver ean be turned out IIl
French gray, or matte. Copper and brass

can be turned out in brown, green, blue-
black, or old Engli

\3
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deep, dark

water...

Load up your
duffle, some

o . grub and an
P M axe. Strike put
: "~ for sport in the
wilds. Follow the ribbons of water with ense
s = = with the stroke-stroke-siroke of an Old
Town. It"s an Indian eraft that’s brought
up to date! Light and responsive and tough.

Ses all the different models in the new
catnlog. Write for a free copy. Models for
paddling, sailing or kicker. Prices start nt
g68. Also a fine leet of outhoard bhoats, in=
cluding large, seaworthy types for the fam-
ily. Howboats. Dinghies. Write today: Old
Town Canos Company, 233 Main St., Old .
Town, Maine, b

llH[lllESTl[IHABI.T THE MOST IJSEFIJI. I.lT!IE

TIMEKIEN

BEARINGSE
equipped. % § -0
ways, Hooded VYR
belt drives. Con-
vertible to '.-.|-'k
Eaired BETEW ||

tng, 001" o -
Curale. o - emr—rr

Wrile for Catalog.

Hulw.ll
i ceninrE

Dt
Comyinln wilh sivlag, loale and dirllll-

SPE'EIAL INTRODUCTORY OFFER:

Townd profits mads restringing raoguets, 57 01, string, Oolore Purple, Green,

o ur '|-'-'| jte=caley ll'uh.h-l & Tilue Bplral—with sontrasiing sk 1.r|||| nwls,

Aringer's wii, Wlustrated eney directicne. Mopnsy back pesrintes. Bend o r

Froe Catalog asd Money Making Plas)

HAII ! Bemd 1 im k o Muniy Orcer 8L, whieh inclisdes Pest-
age and Insursnoe. Sent C.00, DL 1 desired, 5o sxira

Fr- Tennis Eh'lrl- Co. Dupt- -3, Harmen, N. Y.

PBUILD IT YOURSELF Lo e —

HL DY CANIN TRAILER
my! Easy te bhaild sl low cosil
s -nd imatructbme coly 81 0H=inclids all
Hkeiplrs, Hml:- Materinl List,
i, Ht 'I".ll.ull Mall Dellar Bill fs ’h
Dandy, Box 125-A. Wessau. Wiss

STOP BREAKING PISTON RINGS

Amazing new ool expands ring in nat-
ural shope. Prevents distortion and
breakage. Puts rings on—takes them
olf pistons lightming fast. Adjustable,
handles amy ring lrom 23" 1o 415",
Cluick-set 1cale. Fully guareniced.
Price anly $2.75 postpaid. Order 1o0-
day—stop bresking and diustorting rings.

SUNNEN PRODUCTS CO.
7000 Manchester Ave.,  St. Louis, Mao.
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W. 5. Rinehari, Lonitwille, Ky.,
derigning an sivplane theme for a callege year book.

“I FOUND A WAY
TO SAVE MONEY"”

Gentlemen:

In my job of selling printing, I
have driven my Plymouth over 47,000
miles in the last 1B months. This is
a lot of traveling, and car upkeep
ig an item to be considered.

Therefore, I have figured out one
way to save money: I selected four
widely advertised oils; used each
oil three times, 2,000 miles each
time, a total of 6,000 miles on each
oil. Two of the oils had to have
four quarts added before 2,000 miles
were completed. With one, 1 had to

¢ gdd two quarts.

But with Quaker State, I never
used over one gquart in 2,000 miles.
That meant a saving of nearly fifty
quarts a year as a result of this
simple experiment.

All tests were made over approxi-
mately the same roads and same
conditions.

Sincerely yours,

"ol Locce of Experience”
QUAKER STATE
MOTOR OILS

Retail Price. .. 35¢ per quart
Quaker State Oil Refining Co., Oil Ciry, Pa.
When writing please mention Popular Mechanice
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easy to fix with |
Plastie Wood

It's ensy to repair quickly and permanently—broken furni-
ture, replace loose drawer pulls, loose casters, loose bathroom
fixtures, fill cracks in floors, shelves, baseboards, window
frames, plaster or cement—with Genuine Plostic Wood —just
presa this putty-like preparation into place and it dries quickly
to hard wood—it's so simple and it costs only a few cente—
try it and you'll say Plastic Wood is great.

USE THE GENUINE

Genuine Plastic Wood iz actual wood In putty form, when ™~
dry it is hard wood that can be sanded, sawed, or carved—
will hold nails and screws perfectly—will adhere to any clean,
dry surface, wood, metal,
porcelain or plaster—can
be painted, vamnished or
lacquersd—Iis waterproof
and weatherproof.

Ask for the Genuine
Plastic Wood—saold at all
leading Paint, Hardware
and Variety stores,

Plastic Wood also comes in white
which is ideal for bathroom repairs.

PLASTIC WOOD

9“’

Q\ with @IPIND DUCO CEMENT

The adhesive that's hrmlp:ﬂr;ut;wlur-
proof—stronger—more fAexible hard-
ware, stationery and dept.stores. 25¢ 8 tube

3 AUTO ENGINE SPEED CONTROL

=58 GOVERNORS

To control speed of any make of auto or
truek engine, regardlesn of lond changes,

when wused ss m srationary or portable
power plant. Fully guamntesd. No cash
down. Governor speed moge (rom 400 1o
3000 R.P.M. Fine opportunity lor established agencies. Cir-
culars. Mira Candee-Smith Gov., 217 Mo, L, A. 8., Los Angeles,

POPULAR MECHANICS ADVERTISING SECTIO
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| & ( 2 g[ave You a Penny

{Continued hl‘n:m page 373)

house in Baltimore, Their find had a face
value of $11,425, but coin collectors bid for

. . Archaeologists cqnsu.lt coins as an im-
ortant source of historical data on per-
sons and events. Students of mythology,
, government, admin-

istration of justice, military equipment,

commerce, traffic, industries, literature,
, customs and costumes of dim yesterdays
have found in coins fruitful keys to knowl-
edge and connecting links in the continu-
ity of world history

Coin collectors lare in noble company.
King Victor Emmanuel III of Italy has a
collection of more than 100,000 pieces.
Queen Christina nf Sweden was an en-
thusiastic l:n].lectm', and the collection of
Louis XIV may still be seen in Paris, The
. largest public coin collection and numis-
matic library the United States is

' ‘K{I;ﬂused in the

useum of the American
ANumismatie Socjety in New York, other
“important collegtions being that of the

Smithsonian Institution, the British Mu-

spum and the se National Bank. The

world’s first coins came Into existence in
y Lydia, Asia Minor, about 700 B. C., when

netal called electrum, a natural mixture
of gold and silver, was used.

Two of the most interesting coins in the
hlstnry of American money are the “Pine
fJTrEE shilling, a silver piece minted in
< Boston in 1652, and the Spamsh -American
 silver coins kimwn as “pieces of eight."
The latter were legalized for use in Amer-
ica in terms of the shilling. To provide
change, the “pieces” were cut into halves
and quarfers and even into eighths. A
quarter of a piece of eight was called two
bits of ¢ight, hence the term “two bits,"”
understood today to mean a quarter of a
dollar,

<

other hobbies, coin collecting in-
those who speculate and those who
‘for keeps,” for the story the coin has

and never sell,” but no one can be
ed for cashing in when the “big find”

enever you find that you wish to
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Layout Jig for Diemakers

2S00 DOR0RE0DE00R] Y
- 4&: HOLES |
EPOTTIMNG PLATE
|#
# HOLES-

 Saat- V99008
'
I E

~mE

The Tool Is Laid on the Inside of the Contour Line
and Clamped in Place

I have used a layout jig of the type
shown for many vears and find that it not
only eliminates layout work and center-
punching, but I am able to produce work
more accurately than with other methods.
The jig consists of a piece of tool steel in
which a series of holes are carefully laid
out, drilled, and then reamed to leave
walls of about .015 in. in thickness between
them. Their diameter can be made to suit
the diemaker. As the tool must be hard-
ened, it is best to leave a wall of about %42
in. from the edge, and then grind the sur-
plus metal off after hardening. If this is
not done the thin edge may break during
the hardening process. The tool should be
used for “spotting” only, as the walls will
crack through if used as a guide for drill-
ing.—Charles Kugler, Philadelphia, Pa.

How to Make Canvas
Fire Resistant

When canvas is made fire resistant with
the following preparation, it will not blaze
up from contact with flames or hot metal,
but will only char in the places touched.
To make the preparation, dissolve ammo-
nium phosphate, 1 lb, and ammonium
chloride, 2 1bs., in water, 6 gal. After soak-
ing the canvas in this solution, the excess
liquid is squeezed out and the fabric is
dried. For delicate fabrics such as cur-
tains, drapes and other hangings, which
might be a fire hazard, dissolve borax, 10
oz., and boric acid, 8 oz., in water, 1 gal.
After soaking thoroughly, the ecloth is
squeezed, not wrung out, and then dried.

Q[ Use a dull knife instead of a sharp one
to scale fish—it islesslikely to cut the flesh.
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__NORTON ABRASIVES _

A COMPLETE
SHARPENING SERVICE

MULTI-OILSTONE

The last word for keener edges
and longer tool life. Quickly
sharpens chisels., plane irons.
knives and other edged tools.

You need a Multi-Oilstone for

these—

Eleven Great Features

¥ STONES: NORTON CRYSTOLON and ALUNDUM
abrasive, oil Alled at the lactory.

¥ EXTRA SIZE: Stones are 11'6x2%x}4 lor full sweep-
Ing siroke.

¥ GRITS: Coarse, Medium and Fine.
¥ GRIT CHANGES: Made Insianily; simply i, twm

and reset.
¥ SELF-LEVELING: No adjusting sadgets.

¥ REVERSIBLE: Stones easily turned to use both sides.

¥ NON-GLAZING: Oil bath prevents glaring; promotes
smooth, gquiet honing.

W OIL: Reservelr holds ane quart.

¥ SAFETY: Stone in use elevated.

¥ CASE: Fine enamel finish, with nickel trim.
¥ BASE: Heavy, cast, non-skid.

BEHR-MANNING « TROY, N. Y.

(DIVISION OF NORTON COMPAMNY)

BEHR-MAMNNING = TROY, M. Y.
[0 Send FREE booklet "How to Sharpen.”

O Send one Multl - Qilstone Express Prepald, €. O. D.
$12.80, with privilege of inspection before poyment.

11 want to buy through my local dealer; name below:
Mame
Street

Clity Stote
My Dealer FMas
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Bend for th-enew 136 ALLTED Radio
. New Metal Tube radios—battery,
A ‘Lnt & Volt and Auto Sets: dozens of new
\ Het-!!-ul'lr.‘lm Klta; wm-mi in Bhort Wave
W Amatear levln% Transmitting
Equipment; new Publie Ml.dnn Amplifiers
and Systems; also thousands of exact
e S eisreen, e, b
ih oo
Evmth.lnl ou need In radio iun?J=
, FHEE Ca
Bulld ypular Mechanies"
Radie Circults
mi'oeutcg s for F%il-‘ll-: P;-::I‘i.l::a]c%nbr;
8 pular clreul
I'nrt.lhltpﬁaw.lvu* (R209) ; the 2 Tube
ﬂf‘.‘l}c wel (H211); 32 Tnll hr; Hmdin (HL20E1;

stal Loeaine 1“‘!11 .I.II Sear Browning 33,
Thordarsen Jow post eryetal reeeivers,
Hrllhnlﬂ Hulu.{ Tube Bot, ipd many others, We
Haslls Parts Headguasiers & ean  anpply
matohed kit for bulding kny Popular !-Iﬂ-h'nl
eireiclt, Befure you buy wrlis log our Pree Parte Lista,

1 ALLIED RADIO 1

J $33 W. Juckson Blvd,, Dept. K, 1
Chieago, Il I

[0 Send me your 1836 Radio Catalog,
' [ Send me parts list No. . . I
l I U o o I 0 AL Sl ol o B l

. DRI - o oo S S B R l
IC‘n'.} I, .- | | SE I

MEN—MAKE MONEY

Get into |nmuh.inﬂ, for rournal'l‘ where your
income is ited=The Ameri-
can Electric m:th n! foor surfacing gives
' you that opportunity. Large profits—Work
m;v to get—No previous experience
sreasary—small amount starts you-—
er.te guick—No obligation.
| The American Flnﬂr Surfacing nlmhinn {:u
8233 Ss. 84, Clalr ¢

Plow Powerful Gas Tractars for Small Farms,
Seed Gaordeners, Florists, Nurseries,
Cultivate Frult Growers & Poultrymen.

Mow Hay 1 & 2 Cylinders

Walk or Ride—Do Balt Work
High Whoels — Free Catalog.

STANDARD ENGINE CO.
3221 Como Ave, Minnesapolis, Minn.

EARN MONEY

_.Siffmwtfﬂq,«

TENNIS RACKETS

Stringing Tennis Rackels ,bays M LIKE EM LiKE
$1.80 profit on $3.00 restring- IALE THIS

ing. No experience needed —we
teach you how, Tennis players

need new strings intheirrackets En'g 3:‘. v
two or three times },rearl‘% 2 "q?.‘. :
every stringing means profil or TomuuT T "'
you. See how simple it is to get "".'I"' -E:

in this business, Costs practi-
cally nothing to start. Easy work! Get ﬂaﬂed NOW!

THOMPSON MFG. CO., 4535
Hﬂlﬂﬂqu“ﬂ'r"mrir“ "'m .E:E‘i-nfﬂ o e

All-Wave Antenna Systems

{Continued from page 424)

other convenient way, without cutting the
wires, If there is more line than necessary
to reach the receiver, roll it up and fas-
ten it in or near the set. Use either two
single lightning arresters or one of the
doublet type shown in Fig. 2. The arrester
may be placed in the line at any point
between the upper and lower couplers.
Merely scrape the insulation from the
wires for the binding-post connections and
loop the wire around each post, using a
separate wire from the center post to
ground. Mount the set coupler below the
chassis in the rear of the receiver, as il-
lustrated in Fig. 3, so that the short leads
from the coupler just reach the ground
and antenna posts on the set. If the length
of these wires is extended they will pick
up noise. The red wire goes to the anten-
na binding post, and the black wire to the
ground binding post or metal chassis.

The next, and final, step is to connect
the transmission line to the binding posts
on the set coupler, keeping the line away
from all radio tubes.

For maximum noise reduction, the re-
ceiver may be connected to a cold-water
pipe ground. Use heavy solid wire for this
connection and if the set is an a.c.-d.c. or
d.c. type it is necessary to use a small ¥}
mfd. fixed condenser in the ground lead as
shown in sketch, Fig. 3. In d.c. districts
try with or without external ground for
best results. On receivers designed for a
doublet antenna, make the set coupler
connections as shown in Fig. 4. This ap-
plies to all similar doublet antenna sys-
tems now in use.

In locations where the erection of the
double-doublet is not practical, an unbal-
anced doublet of the type shown in Fig. 2
will give similar results. This system is
also available completely wired and ready
for erection, The transmission line instal-
lation is exactly like that used for the
double-doublet system but the short and
long antennas are combined in a single
horizontal unit. In this way the short an-
tenna section does not require the 20-ft.
angle which necessitates the use of rather
high supporting masts. Ordinary clothes-
line or window-sash rope should be used
instead of wire for erecting these antenna
systems; a coating of paraffin may be ap-
plied to the rope for weatherproofing.

e
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SYNCRO JIG SAW OOMPLETE
TO RUN s9.9 '

Slightly higher in distant states

This electric power tool
lends itself to a multitude
of uses and operates from a 60
cycle, 110 volt alternating cur-
rent. lts clean, casy-cutting
power isdue to 7,200 saw strokes o
r-er minute, whlch leaves abso-

tely smooth edges that need no sanding. Syncro
is ufsrurirr construction with no heavy reciprocating parts—
neéver needs oiling and runs smoothly,

See your nearest dealer. If he is unable to supply you Hnd his
name and ress to us and literature will be sent to you free.
Write today for further information, address Dept. grl?l

SYNCRO DEVICES, INC.
BOYDELL BLDG. DETROIT, MICH.

CLAMPS

for Home Work Shops

Hamdscremws
Gauuhnt]mu Hamil-
seraws grip sl all apgles,
aplli air loewen,

d §2.80 plas

7 b Lor 3 Thess 3 types we
Hand- s have pieked from 40
g we supply to in-

dustry ma tha best

far home work

shop. Each is a qual-
ity elamp poanible
ooly because of
special  muanufaciur-

4 ing lnel:hud- and

“The Clamp Faiks™
421 N. Ashland Ave, Chicago

ALL METAL AWL

Just wtmtjnum Tooking for, An
aluminum sewing de-
vies that will do the work

21:.11.Il'l:| lete I"I'.‘.h apocl of thread,
ed, Instruction
sheet hn‘en’tn WRNted.

of & power machine, Bew
heavy leather or light material,
oné firaight and one
trikcer  and
Extrn 25 yard skelna, ;)r: nesdles, 10¢ each,
CHICAGD AWL cn., Dupt. PH.3, uu E.T7%th $t., Chicage, IIL

WANT a new husiness
professjon of your own,
with all the trade you ean
attend toT Then become
a foot correctionist, and
in 8 few weeks earn hig income in service fees,—not medical
nor chiropody—easy terms for home training, no further eapital
neaded, no goods to buy, no ageney, Established 1884, 4 ddress

Stephenson Laboratory, ! Back Bay, Boston, Mass,

BUILD YOUR OWN

Birsamlined Trailer stlfitls cont,
el tostruei e picisrme.
Al ras nres

Feandard u?‘ra. e Lasza
Hvﬂllu shown. Mall n dotlar to

D, VAN OOSTVELDT,
lll Marsten,  Dalrail, Mich.

o/ Mm. M. M. earned $267 in 3 weeks (sworn state-
p mont) ralslng mushrooms for us In her ecellar!
hcrﬂhmd!fﬂ.hﬂ.n.ulhnlm barm may be suitabis o
bring moderats inrome ] winuer, hnﬂ..lnmﬂl Est, 1508,
Linesln Ave. Depl 128 CHICAGD
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TOOL OF
1001

AN DEE:

Quicker, Better

Jobs . . Does away with
glow hand work. Grinds, routs,
drills, carves, saws, sharpens,
cuis, polishes, cngraves , .

Uses 200 different accessories.
For use at home, in shop or
take to job. Weight 1 b,
13,000 r.p.m. 110 volis, AC or
DC. $10.75 and up.
(3 Accessories Free,)

in any
light Iucket

NEw.X.. ZL,= MODEL!

Revolutionary Performance
For constant service . . nothing
else like this easy-to-handle pro-
duction tool for saving time and
labor, Fastest, smoothest, most
powerful tool for its type and
weight (12 oz.) 6* long, 154"
diameter. 25,000 r.p.m.

$18.50 {6 Accessories Free.)

FIVE DAYS' TRIAL

Order either "I.I:ndrl today,
stpaid in U. S. A, Satis.
nction guaranteed.

Chicago Wheel & Mfg. Co.

108 8. Aberdeen S5t.,
Chicago, IIL

SEND FOR ™
Faee BDOKLET

‘in Your
Spare
Time
at Home.

&
That is what hundreds are saying
ahout tl'u,- Foley Electrakeen Lawn M owe-
er Sharpener business. {art. N. Y., made up to @
£104.50 n week clear prnﬁ-t last season. J. W. Anderson,
Texas, reports increased business {or ench of Imt 3 vears.

Fres tells

No Canvassing Neussalg i e et
The Foley Electrakeen Lawn Mower of turns out
ect work quickly and easily, no um‘imn& e,
mply put the mower In the machine and turn on the power,

Usoll Bame system o8 lawn mower fRetories. Ehnnum all @

Attachment for grinding ax EARY
SIPEEI“I 0H=r= hntehets, knives, ete., inelud o Buy
EE with Foley Lawn Mower gharpener on our Speclal %o down

Offer, brings you businesa the year around. Hest season |permeni—

just ahead, Hend posteard todiny—no salesman will call, [APproxed)
ekl M H A
FOLEY MFG. GO, *"*mig i, huesn.e. [F o

When writing please mention Popular Mechanics



® HOW TO GET PLANS...
Thereisa coupon in every
25corlargersize of CASCO
...the famous industrial
glue now sold for home
use by hardware, paintand
lumber dealers. chase
acan, send in the coupon,
and the plan for the pro-
ject selected will come by
return mail,

® BUILD PERMANENTLY
WITH CASCO...A CASCO-
glued joint holds firmly
under moist or dry con-
ditions. Your project
CASCO-glued will be a
fine article of permanent
ty and service,

HARDWARE, PRINT
AND LUMBER DEALERS
SELL CASCO

Kayak canoe, Colonial desk,
portahle refrigerator, wood
jewelry, modernistc clock. ..
these and 15 other projects
to choose from, Some are
simple, to be done with hand
tocls—others mx che skill of
the experienced homecrafier.

Paste the flled-in
coupon on g penny
postecard. Send it to
us and the return
mail will bring an interesting
folder illustrating and deseribing
the 20 CASCO Projects for 1936.

THE CASEIN MFG. CO. OF AMERICA, Inc.
350 Madison Avenue, New York, Depr. PM 336
Please send folder abour Free Project Service.

Nam:
Address

o PV 1OUR OWNEOSS G p2e
H TurnYour (8 =
Trees Into Cash g/

Be independent, start a wood
Fﬂn:&uﬂﬁmﬁavﬁ muu;!; l:::m:n-lb1 -
ng in e time. Uset year "roun
Pays for itself. Low factory prices, Big FREE Catalog,

WITTE ENGINE WORKS

67430AKLAND AVE.  KANSAS CITY, MO.

vockee ADDING MACHIN

T wiork of
e

powily machins, Milllon dullar eapasbiy. .u.-..jp.c.r
b ..!.-1 ren. Simiple aod secursts for svedy w=e.  Nol

] | :-1\- Ouarnnlesd fiF= yedrs -
| oo
(} —Send No Money— _ Total (ost

Jusk pame apil sdidress W will ship Calenlat meailintely. TOm

delivery pay poaimsnn §2.50 (ple [=w cen i, U outakls

| I, 8, mens aah,i I sddditonal §n Le ¥

| [l asifmfed afiee 10 days’ trinl Fou get your
BAKNDS OF BATISFIET USERS. Write lor Ap

CALCULATOR MACHINE CO., Mirs., oo, ” & Socies, m.
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¢(3 gpleech Without Words
(Continued from page 399)

up in the regular routine of work, include
the following: On time—making sign of O
followed by that for T, these signs pre-
ceded by shooting the arm up a number of
times to indicate the number of the train:
couple up trains and proceed—hooking
hands together in half-closed position, and
then waving the hand for the go-ahead
signal; a track gang foreman asks the en-
gineer of an approaching train how train
No. 2 is going by holding up two fingers,
and receives an answer from the engineer
that the train is ten minutes late, getting
this message across by holding up both
hands with fingers outstretched.

The use of the finger signals for slow
balls and fast ones, between catcher and
pitcher at baseball games, is as familiar to
the humblest sandlotter as to the top-
notcher in the big leagues, while everyone
who gets into the streets knows what the
traffic policeman means when his hand
says “stop,” “go” and “come on.” The ora-
tor or stump speaker also, is understood
when, his eloquence having had its in-
tended effect upon his audience, the tu-
mult and the shouting continue until his
upraised hand asks that his listeners quiet
down so he may go on.

Group collaboration in expression is
shown in the waving of goodbye at ship
departures, general applause by clapping
of hands in theaters or at political rallies,
raising arms straight up for indicating
“aye" or “nay” at meetings during voting
on proposed measures, and the exhibition
in groups of the salute. The sign “thumbs
down,” which dates back to Nero's day as
the symbol of death in the gladiatorial
arena, is generally understood and used
today as a conclusive sign of negation or
refusal.

Considering the widespread use of hand
signals in such a thoroughgoing machine
age as that in which we live it would seem
fair to predict that “the thousand-worded
movements of the hands™ are to be a per-
manent feature of human intercourse and
that despite the introduction of mechan-
ical signaling man must, or prefers, some-
times to resort to his hands for speech.

{[Our Bureau of Information will answer
questions regarding articles in this maga-
zine, if accompanied by return postage.
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Moto-tool £ 's"g“'as A Whirlwind Money Maker!

for SHOP . . . HOME . .. SENSATIONAL! NEW![

?E:!?EELM:t;L;ﬂPIﬁEFE:f N P u HT H AIT
RING cervone!

Rind doss Buireds of jobs auicker, bets |
A HARVEST OF PROFITS
FOR MEN AND WOMEN!

ter and with greater precision. Han-
dics casily ss n pons igha 7 o=,
Crisp doliar billla for you by the handiul] & opes™
im-asliletime chnnes for b

!“umnﬁul and sturdy ns similar tools
twioe as heavy. 110 v. universal motor—
fite
rlg with the new sepsstjonal |r|m lhm
taking (ke q.-nu.hl:y hr starml By o marvelses,

20,000 R.P AL —oillsss, seli-aligning, ball
thrust bearines. | lntijl' brgllt-in switeh.
Eanily mplaceabls brushes. Univerasl
collet chuck. Bakelive housing. You munst
pes and Lu-u it to appreciate its tremend-
ous value:

10 Day TRIAL

e

Money reflunded if not more than satis- :::t;ﬂ: :rr:‘tm - :-I:Ij"“hﬁlh""phéh;.n_;
fied . :Tl'lll TODAY for frec illustrated e s mmlmllr etz el -lpary

Eimted, natursl oo lln-rmhllj!l

WL npees r“-J um r\hunﬂ FI'
n handils jusd wearing and showing the Portrait | Any  Phels  ar E-‘I" ol
hd.u ans writkng orders for sager rustamers. mi Frihar,

Everyone Wants This |0k rme %o

Treasured Remembrance of I.u\'etl

Men, women—evrn whiole lamillies—elamer to ghve you their orders

ihls atifal, riok ing remembrenes tohen with Lhe most U

aetting & ring ewadd have— the portrsit of someone pear nnd desr, Any
pizture or enapshet i= o poed with eameo-liks ciesrness spd sharp-

nees |n lile-like colors. Willl not plel or sernink, 'I!'nhru.iahlll -nd

affsotod water, elimaie of ll-mhh Individaally made (1 week

fivmryh. LA rﬂutbrd wnlkarmed wiih ring. Mo d.qrmmt:ﬂlhm-ﬂnﬂ

Dromel Mig. Co., Dept 283, Racine, Wis,

MONEY for YOU

Install America’s Most
Accessible Qil Burner

Bave money . .. make mo i

America’s promier Ol Burner (License high-pressarn salen talk nesded. Just show your Poriralt Hing, mes-
No. 1. Zoro Patent Estate) is yours ut :‘,‘,‘.‘,L:' "“'"_""51?'_. S g ok oy NEAG Saf '.;'.'i'ﬂ' v shshar

low cost] Bought by U. B. Govt. You i
can buy direct! Complele with suoio-
matic controls and full installation dia-

$1.00 PROFIT £2%,%2Y RING

L No smmples I.I-u ﬂ!‘l{— E“l:d' .5 bl e I:-mll.-—-l.mj every §204
s. Write for amazing low price and ol ik b e W o T ’:lufﬁfﬁ.ﬁ“ﬁ?ihnu,mfﬁ;
ree literature today. FHEE L T O | | B i T N i i s Mow Snd boup it wae
CHALMERS OIL BURNER CO. smd Tudlr will welevme your Fuggostion 1o preserve 1.!11-1: u'-::rhmm truaswared
1590 Daairsl Ave., Wonniagens, B I'll Send You A Sample PORTRAIT RING
n E.‘th:, '.’.1 e R s o R e L B B
.- w - HENE NO MONEY Tunt may moctman 5150 sl jon. onte poetone,
W when tipg ks deliversd. lle-nd'lr §3.00 waluwe, I mol d-ltht-ﬁ-luq
DEAL DIRECT) J'--Iatr h rimg ml‘---u Felarm your We take oll risk, Hush coapon to- -
Prices, Mary maodels b pslsal | dar for tm pla ring nnal | i-u-lrl-lr tioma for “snshing bn BIG™ on the -
trom AC- DC, All-warn i‘Arm J M : F mation’s newwsl “gmee”  ACT NOW et
il oy P ol | = PORTRAIT RING Gﬁ., Depl. G-44, Cincinnati, Ohie k|
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' %IU[—O Flying the Beams

{Continued from page 404)

ing a pilot he is “on course.” One mile

from the station the steady signal is about
half a block wide and 100 miles away it is
about seven miles wide.

Except for the ingenuity of the engi- -
neers a radio range station would send out
its four beams at right angles to each
other. The engineers bent the beams so
they would point along the airways by
tuning and balancing parts of the trans-
mitter circuits and by supplying each ra-
diator tower with different amounts of
power. To bend the south beam to the
east, for instance, additional power is sup-
plied to the southwest tower and less to the
southeast tower. That bends the southern
beam toward the weakest side,

The beacons are sensitive to many con-
ditions and the airways operators must
keep a constant guard over them. A foggy
night at a beacon station is apt to cause
one of the beams, or all of them, to swing
away from their courses. Apparently the
moisture in the fog unbalances the capac-
ity between the radiating towers and the
ground, a condition also created by vege-
tation around a station. Nothing is allowed
to grow within 100 feet of the towers and
for a radius of 600 feet all shrubbery is
kept close to the ground.

“Even the kind of aerial on an airplane
makes a difference in receiving the sensi-
tive beams,” an engineer states. “An in-
clined aerial can cause an error in course
position of as much as five degrees. One
freak condition that still remains some-
thing of a mystery is the ‘multiple course.’
In mountainous or hilly country some of
the radio waves in one quadrant seem to
be reflected or refracted from a mountain-
side into another quadrant. ‘A’ signals,
for instance, may be bounced from a range
of mountains over into an ‘N’ quadrant
where the dots and dashes fit together to
produce a steady ‘on course’ signal in a
small area. After a new radio range bea-
con is installed a supervisor spends days
flying around the station in ecircles to
check the reception and mark the location
of the multiple courses. Sometimes moun-
tains seem to absorb part of the energy
and weaken the signals. Over flat country
the beams perform in a normal manner.”

Another phenomenon of the radio range

{Continued to page 140A)
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b Flying the Beams

I {Continued from page 138A)

is the “cone of silence” above each station.
A pilot approaching a beam station no-
tices the signals become louder, then ab-
ruptly cease, and then start again. The
period of silence is the time during which
he was immediately over the transmitting
towers. Flyers use the cones of silence to
determine their position in foggy weather.

To take the place of the cones of silence,
the department of commerce is studying
a “spot reflector” transmitter that directs
a narrow radio beam wvertically from the
ground. Instead of waiting for the silent
period in his earphones, a pilot would
know when he had passed over a beam
transmitter by watching a red light on his
instrument board. Attached to a tiny re-
ceiving set tuned to receive the beam of
the spot reflector, the red globe would
glow when the plane cut across the beam.

The spot reflectors are expected to be
an important part of the blind approach
system the department of commerce is in-
stalling at twelve major airports. It will
enable a pilot to orientate himself with
the field by means of radio and make a
normal landing when fog hides the airport.

Two radio stations, one two miles from
the field and the other 1,500 feet away in
direct line, will be used together with
groups of powerful lights that mark the
landing area. A pilot would guide himself
to the field by means of a radio compass,
then fly back and forth across the vertical
spot reflector beams of the two radio sta-
tions to establish his course. On his final
approach the pilot would pass over the
outer radio station at 800 feet, then as-
sume a gliding attitude so as to have an
altitude of 150 feet as he passes over the
second station. After passing the second
station he would complete the landing
maneuver on a straight-ahead course by
means of his instruments.

Radio compasses may become part of an
airplane’s equipment although they are
not expected to supersede the radio bea-
cons. A radio compass consists of a small
loop aerial. The pilot moves the station
selector of his receiver to the frequency of
the station he wants to pick up, then turns
his loop aerial to receive maximum vol-
ume. From then on he watches a needle
on his instrument board. As long as the

{Continued to page 142A)
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0 \\Dﬂﬁng the Beams
%[ {Continued from page 140A)

plane is pointed toward the transmitting
station the needle points upward, but
moves to one side if the plane veers from
its course. In tests at sea an airplane
picked up several surface ships by radio
compass and flew from one to another.

Most transport planes carry two receiv-
ers, one tuned to the airway's radio range
and weather broadcast frequency and the
other to the frequency of the air line's
private stations. Over his air-line receiv-
er the pilot obtains instructions that de-
termine his route and where he should
land in case the regular terminal is fog-
bound. If an air line's transmitter breaks
down, emergency messages are relayed
over the radio range stations.

Many private and commercial planes
have radio receivers by which they follow
the beams but are not equipped with
transmitters, so lighthouse keepers of the
airways have a well-understood code of
signals. When a flyer circles a station he
means “Please broadcast the latest weath-
er.” The broadeast is acknowledged by
dipping the wings or flashing the lights. If
the pilot keeps on circling and gives short
bursts with his motor the operator also
broadcasts the name of the station.

Some keepers of the radio ranges lead
lonely lives, The caretaker of the visual
light at Little Lake Pass, Nev., is some-
times snowed in four months at a time.
He has arranged a series of light signals
for emergencies with the keeper of the
next station seventeen miles away.

Many light beacons have no caretakers,
the batteries recharging from a motor
generator and the lights turning on and
off by means of astronomic time clocks.
Occasionally an inspection party visits
each light to lubricate the equipment and
replenish the fuel for the motor genera-
tor. Last winter an inspection party found
the power house of the Mount Catherine
beacon on the Spokane-Seattle airway
covered by twenty-four feet of snow. They
located the house by holes leading up
from the exhaust stacks of the motor gen-
erator. They tunneled five hours before

reaching the doorway and while inside the
tunnel collapsed and the slide slammed
the door shut. They escaped through a
window, tunneled to the door, then dug
their way out through the collapsed tunnel.
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Itchy Scalp

When Lucky Tiger Stops It Now? Why be em-
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..--"-' scalp irritations when Lucky Tiger
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real dandruff remover . . . safe for
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The Next War—on the Sea

{Continued from page 366)

fighting, scouting, bombing and torpedo-
ing planes.

These carriers present an extraordinary
appearance. They are low and have an
enormous flat deck known as the flight
deck. It is longer than two average city
blocks and about eighty-five feet wide.
Stacks and navigation tower are mounted
at one side of this flat deck. These ships
amount to floating flying fields, with han-
gars, repair shops, and quarters for flying
personnel and “ground” crew.

The “Ranger” carries seventy-nine
planes. All can be dispatched in less than
three hours and received back and stored
below in an equally short time. In alight-
ing on the flight deck, the danger is over=-
shooting. To check the speed of alighting
planes quickly, arresting gear is provided.
Ordinarily this consists of steel cables
stretched across the deck and fastened to
some kind of a yielding resistance. Hooks
on the bottoms of the planes engage these
cables, the cables yield and quickly check
the speed. The difficulty is providing a
practical elastic checking system for the
cable, Something has heen developed re-
cently which is said to eliminate the orig-
inal troubles with this sort of arresting
gear. It is another of the navy's many
secrets,

Naval experts regard a superior air
force as vital. The fleet which gains com-
mand of the air will have a tremendous
advantage. It has been said that a navy,
to take full advantage of the possibilities,
should have from 2,000 to 3,000 airplanes.
The huge Boeing bomber, wrecked during
a recent test flight, weighed fifteen tons,
had a span of 100 feet, over-all length of
seventy feet, four engines giving a total
of 2,800 horsepower, could fly 2,300 miles
at an average of 255 miles per hour, and
eould carry nearly two tons of high-
explosive bombs. A fleet of such bombers
would possess indescribable destructive
DOWETS,

Possibly the next most important new
naval development since the battle of Jut-
land, is the modern submarine. Compared
with these latest undersea boats the sub-
marines used in the World War were toys.
Hull construction has been developed so
boats from two to three times the size of

the old ones are practical and safe. Diesel
engines of four times the horsepower and
of but little more weight and size are used.
Immensely greater reliability has been
achieved. More comfortable quarters for
the personnel are offered, so submarines
in the next great war will be able to make
long voyages and fight in distant areas.

The modern submarine is alsp more
heavily armed and able to accept battle
on the surface, This makes it a formidable
surface fighting ship as well as a subma-
rine. How all this is going to affect future
fleet tactics in battle is an interesting
problem. Whether the undersea boat will
take part in major fleet engagements, or
will be limited to preying on enemy com-
merce is a moot question.

German submarines in the World War
wrought terrible losses on British mer-
chantmen, but as the war continued, the
British and American navies developed a
system of counterattack that caused such
heavy losses to German submarines that
the German crews were reported to have
mutinied. The system adopted for this
anti-submarine defense to this day re-
mains a secret. It seemed to consist of a
combination of airplane and destroyer pa-
trols in inland waters, and destroyer pa-
trol of the open sea. From an airplane a
submerged submarine is easily visible if
the water is relatively smooth. When one
was located, the nearest destroyer was no-
tified. Guided by airplane, and assisted by
listening devices, its location was estimat-
ed, and so-called “ash cans” of high ex-
plosives were dumped overboard. They
had fuses which exploded their charges at
a certain depth. A submarine within sev-
eral hundred yards of one of these ex-
ploded ash cans received a terrific jolt.

Many German submarines thus were
rendered helpless, The horrible lingering
deaths of the crews had better be imag-
ined than described. The bottom of the
English Channel and the near-by ocean
floor must be dotted with these death
traps.

In the thick of the submarine warfare,
when the German boats were at the height
of their success, the United States was
transporting hundreds of thousands of

{Continued to page 148A)
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Diesel Handbook by Roshloom is universally used by Engineers
and Schools,

A practical book for the man who depends upon practical
information.

The World's Standard Book on Diesel Operation
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Smoking Tobacco in a well-kept pipe! Sir Walter
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HOWTO MAKE

Coffee table, work-
bench, toy, model
airplane, and many
other interesting
and useful articles,

These plans are clear, concise,
easy to follow. If you have a home workshop, you’ll
enjoy making the articles with these plans. If you
haven’t a shop, this book of plans, giving full direc-
tions and measurements, offers you a fine opportu-

nity to start an interesting hobby.

Send 10¢ in coin or stamps to

STANLEY TOOLS

105 Elm Street New Britain, Conn.

woobD s post Less cutters “The
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S"I.DEHING IS NOW EASY WITH THE NEW
LUXON PASTE SOLDER
]ust 1.gjl_.|.uu a little from the tube on the piece to be soldered,
WITH A MATCH and the job is done. MNo flux
mn:llnrr There are numerous uses for this new product and
a tube on hand will save its cost many times.  Price §1.00 pre-
paid. Send for a rube today. Money refunded if not sarished.
PASTE SOLDER CO., Box 31 IaVINGTON, N.J,

Read This Book Free

Entitled *Revealing Narure's Wonders™
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806 Hudsom Ave,, Rochester, N. Y.
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% l 1 {Continued from page 144A)

men and shiploads of supplies steadily.
The convoy system was so perfect that not
one casualty occurred as a result of sub-
marine attack. How many lurking subma-
rines were discovered and sent to the bot-
tom is another war secret.

How much of the success of this con-
voying was due to detectors has never
been revealed. What form of detectors
was used, if any, is also not known., Two
forms making use of sound are possible.
One consists of an underwater pick-up
microphone. One is located on each side
of the bow of a ship. Any relatively dis-
tant running machinery, such as a revolv-
ing propeller, is made audible by means of
these. When the sounds received in the
right pick-up are louder than those re-
ceived by the left pick-up, the source of
the noise is toward the right. When both
receive the same intensity of sound, the
source is dead ahead.

The other device depends upon reflect-
ed sound. Depth indicators are now built
upon this principle. A ship at full speed
can keep a continuous record of the
depths under the keel. A sound is emitted
under water and the time required for the
reflection or echo to return from the bot-
tom indicates the depth. A submarine ly-
ing silently on the bottom can be located
by these depth indicators.

So much secrecy surrounds submarines
that it is not safe to estimate what influ-
ence modern undersea boats will exert. In
view of their powerful armament, their
relatively large size, long eruising range
and reliability, it seems likely they will
develop an entirely new and unexpected
form of destruction. Against them are the
improvements in destroyers and the long
list of secret systems developed to combat
them. With all this new gear aimed at
their destruction, these boats probably
will have a precarious existence.

Since the World War the navies of the
great powers have practically been made
over. A typical battleship of today is a
veritable floating citadel. Steam pressure
of 300 pounds per square inch is used in
turbines of 180,000 horsepower. These
turbines operate electric generators which
feed electric motors which in turn are di-
rectly connected to the propeller shafts.
Armament has not been changed materi-
ally except in details. They already had

{Continued to page 148A)
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plated ball bearing disc
wheels, Their perform-
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was Invented by A. J. Musselman who developed the
original air wheel for airplanes and motor vehicles.
Hequires only 12 to 15 Ibs. alr to carry loads up to 200
r wheel, These Doenut tires are revalut izing
re Industry. They take less power to propel, liveraliy
float over road I:mmr. and are winners In coasting con-
teste. You can build any of these vehicles in o fow
evenings spare time at home, Send 15¢ for decall work-
ing blue print of any vehicle shown above except Derby
. or Sbe for any three except Derby Racer blue
print which is §1.00. you may sce this amazing wheel
performance |:|:|Il:'ll:,l2f1 we will send you your frst com-
wheel with tire ar factory cost of $2.00 prepald.
f it does not come up to your fullest expectations, return
It for full refund.

MUSSELMAN PRODUCTS CO.
6247-C S5t. Clair Ave., Cleveland, Ohio

MUSSELMAN DOENUT CORD

FREE
CATALOG

READY MARCH 1

Fully illustrated, showing
special footwearand cloth-
ing forfishermanand
camper, also special fish-
ing tackle.

L. L. BEAN, Inc.

175 Main Sireet
Frecport

Maine

FROM ICE BEOAT BUILDER
“Casco can’t be beat for hold-
ing strength in cold weather,
writes H, E. Westfall of Hori-
con, Wis. "Am now working
on my second ice boat—this
time an open job. Casco never

tears out on the glue surface—[ hove seen pieces

of spruce that broke and Casco always holds."*

CASCO, THE HOMECRAFTERS FRIEND

Casco is the amazing industrial adhesive-cement now
available in handy packages. Used in making finest
pianos, furniture and airplanes, it is heatproof, warer-
proof and shockproof.

FREE | Generous test sampie
® & 32-page gluing guide
Forty-three illustrations , . . dozens ol ideas on
bublding and repairing things easily, guickly
and prrmanenily. Write your same and sddresi
ofi a penny postcard. Ba “*Qend free sampls
and coapy of ‘CASC Gining Guide."""
Hardware, Paint, Lumber Dealers Sell CASCO,
MFG. CO. OF AMERICA. Inc.

The CASEIN
Ave, Dept. P.M, 336 New York

POPULAR MECHANICS AD?ERTISIHF‘lSECTIﬂN

L(' |J" ﬁ {Continued from page 148A)

the largest-caliber guns and as many of
them as the ship could safely carry. The
important changes include protection
against torpedoes, the addition of anti-
aircraft defense, and deck construction
able to localize the injury from direct hits
from bombs dropped from the air.

To find out what would best resist tor-
pedo attacks, under-water caissons were
built and torpedoed. A design of compart-
mented caisson was finally found which
took the shock and localized the injury.
Battleships and cruisers now have on the
outside of their hulls, from the water line
down, these curious caissons. They are
called “blisters.,” They are compartment-
ed, so they can be flooded as desired. If a
ship is torpedoed, a few compartments of
the blister will be flooded. Corresponding
compartments on the other side of the ship
are then filled with sea water and the ship
thus is kept on an even keel to insure a
level platform for continuing gunfire. A
somewhat similar principle is used to lo-
calize injury from direct hits by bombs
dropped from the air, so battleships and
cruisers are fully prepared to meet the new
attacks from below and aloft. The battle-
ship thus is still the backbone of the fleet.

To fight these modern fleets requires
men, and large numbers of them. This
means food, supplies, refrigeration, hos-
pitalization, and, for the ships themselves,
repair and maintenance equipment on a
huge scale. From 50,000 to 100,000 men
are involved in a modern fleet. To keep
this number of men fed, clothed and con-
tented, to look after the sick and injured,
requires a moderate sized fleet in itself.

No man can predict what will happen on
the sea in the next great war. It is ex-
pected that a major engagement will in-
volve huge fleets. This means hundreds of
planes scouting, fighting and bombing in
the air, probably some kind of warfare
under the surface, and terrific long-range
heavy gunfiring from the decks of hun-
dreds of ships. The unloosing of the tran-
scendent destructive power that has been
prepared promises to precipitate destruc-
tion and death such as has never been be-
held on earth.

{To be continued)

@ Our Bureau of Information will answer
questions regarding articles in this maga-
zine, if accompanied by return postage.
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v SUPERCHARGE

PRINCIPLE

SA ES GAS
T LASTY Aurermntive engineers have smashed down the

A barriers w0 perfected combustion!  The new VACU-
MATIC solves the seoret of preater power!  With almest
I:br;ir_ll action, this amazing invention snstuntly puts new life
pep in any motor. It adds mileage to every gallon of
gasolme . . . prodisces split- rcond pick-up, sensitive accelerator
TESpIusE, qun ker starting, grester 5 weod and smoother annung,
(LlFmalils - Nothing Like It!
The self-srarter — four wheel brikes — knee action — srrea-
lining . . . and now VACL-MATIC! The senzational money-
" sawing invennon!  With it engieoers hive sdhicvod & prsdcal ssesna
VACUMATIC proves feself o every car, I is Jtl.lrl.l:lll:t!i of wng air amd pusline amometscally Jor all spoeda,
i give woninbille gas sevings, qucker pickap, sadimare et e g, o
3 5 BN [ pically addi L
power or '_' costs :m nothing. - You can imutantly tell che P EI-..- PETT BT, |||.m1r.ls.- hefr: of the pus mizrure, It i3 entirely
ﬂﬂ'ﬂm o add ﬂ.‘r"" and mome Fufm -y AUTOMATIC snd allows the motor to “hrrathe” ai the corren time,
quickly notice the savings on gasoline. opening and closing sutemaiscalty a5 required. Mo idling troubles—

no cirtmifeiod adjusiments feceiniry. I o 80 Ilthh' ic will amaze you
Fita All Cars a0 practical it wall seve you many dollars oo gis costa,

VACILMATIC is conssricee of sin parm, assembled snd
fused cely Myt v ool 5 the o = e FREE OFFER COUPON — — — —
jmm one unar, conectly adjused T r 1

. Motheng 80 repulise.  Any mosnd
.{T_'ITI'-H.KTICE wen mumates. [nce in, i only rermnder l THE VACU-MATIC COMPANY '

is the surge of instant power and gpeed TOIT-182 W, Semee Si, Wiowssca, W,

it gives to the mocor amd the svings l +
i itk Geemilemnen: Please send e Full pasiculass conceming che VAT
ol | MATIC snd deails of your }IEEFUEH. Thas of coarse docs Dol
Free Detalls ehbligace me bn amy way,

Ymmummmfmha-dl‘
abot i preachable discovery. Maidl | N TramrrEsTResyay Stmraebsdnn .
the © belyw,  Semrt mawing jgas
with VACUMATIC and enjoy uew | Addees
darwing thrill! '.I'h‘rn‘;# ﬂl:ﬂlﬂh— I & " I
sa gre the fam pow! Write soday! Wy I s g e e e e

1 Check berw i Inlnnlnl. I brll-uI [HE ELTTE

The VACU-MATIC Co. Wauwatosa, Wis. L_.._._____._....___-.._-

NEWEST L LTV Yo lew-N"9g
pevefnpme::ts SHORT WAVE

LARGEMENTS {vr vyoursell mmd othems,
Your soal bo each sod less. The Ddeal Photn
Enlurger ls AUTOMATIC. = No experience re-

PHOTO ;
ENlARGEMEN]S¢
i St e S el ANY

> Ernm“: -.ﬁ:«tﬁ:ﬂnv Alnke PHOTO

I'l.l."rl:

IDEAL FHOTO ENLARCER co.  Sizg | FEATURED BY POPULAR MECHANICS
No radio receiver or apparatus is better than the parts which

BUILD You R OWN eomprige the kit from which it is made. That's why you

Slow Speed Wind Charger should buy quality approved parts from a dependable source.
Irom old suto genermtor. We show you how, Make We can au:"'{” parts for any radio rl.Hrhm (Jm‘r_ilﬂm;] by Pop-
money bullding for others.  Light your buildings snd uliur Mechanics and most other technionl and radio magneines,
FREE FIE] rudlnuh 1'::11!1“ {eoiny brings complete 'plu:lﬂ tulmt
i) 8
Lights ArAn o oF i refimteg oF changes. Satistaction | a6 DG PORTABLE 2 TUBER |ONE TUBE PORTABLE
l..EJ.l‘I" MANUFACTURING CO. Popular Mechanies Biue Print I’n?ular Mechanies IRlue Print
1847 W. Lake S Minneapolis, Minnesata R-211. Desoribed in July 1085 | R-200, Doeseribed in May 1005

fasue. For travellers, summer | lsuae, Employs new ribbon-

home or individus! room ose. | type B hatteries, BEmall,
mn oar No expenslve parts reqguired. | compact: may be enclosed o a
Has bullt-in lond speaker.

lneguered m'wlnq h—ln i r'ixn.l‘

Cards, stationery, clreulars, tags, labels, advertising, ete. Blzn 0" x 55" X THY. TUsea | box, Slze 79" x 51" xINH"
Eamummu Pr nt for Others; Blg Profits; easy rules standard| Low baitery
il eent. Wil do popajlsr Habsod Printing like Engraving. Jumbor press outeldeor | drab
500, b 11 op, prwer 3148, Bene for fres petalog and sll Ineldp ao=| =4 " T
datails. KELSEY COMPANY, 0-37, MERIDEM, COMM. Eina

FREE — 116 pagre ontaloo
Mo, A0 [lsts the

parts, sets, kits, ote, COnt-
Rlog MNo. G0 Is exelhsively
for hams—State which oo
you want Lililress Diepr
M-

WHOLESALE RADIO SERVI(E @

]l' Int:rﬂﬂt{.‘tl In traller lore, as owner, builder, buyer C HI CAB D ILL

t, ¥ou want the only magasine devoted ex-
e b g e Rt ot g ) ot L 901 W JACKSON BLVD.

et sl | NEW YORK NY. ATLANTA. GA
Prol 1 110 ad. The orite's . o e 5 g
For 12 lesues myjl $1, or for surmpie copy -« : 10C 100 SIXTH AVE  430W PEACHTREE STNW

TRAILER TWAYEL, PM3, 180 N. Mickigen A, Chicags, [llinal BERDNX.HY. NEWARK . M.J.
. . . , 547 E.FORDHAM RD 219 CENTRAL AVE,
When writing please meition Popular Mechanica

Sani-Flush [&5ic

KEEPS lUTﬂHI‘JBILE RADIATORS CLEAN
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ATLAS PRECISION EQUIPMENT

Dentist Builds
Office Press

Dr. B. E. Wratten of
Wichita Falls, Texas, re-
quired a dental pressin his
offiee, o withi the nid of
an Atlas Lathe he made
an elsetrically heated don-
tal press.  This press is
uwsed in making dentures
where dry heat is wanted
and has been in oparation
in Dr. Weatten's office for
more than o year,

ATLAS
DRILL PRESSES
$1445 to 53945

Four sizes, bench and foor
madels for all classes of work
Loarge heavy duty SKF Ball
Bearings,

ATLAS,
METAL LATHES

won S LR 13 ;

LESS MOTOR

BACK-GEARED
MODELS START

Hore it s
lathe

‘™

The Atlas Back-Cearsd serew-cutting
the lathe that will esslly handle all your |obs

National Champ Meets Last
Minute Emergency in Own Work-
shop . . . Wins Exciting Race!

Mr, Ward Angilley s o
widely known outboard rao-
ing driver, having won the
nutlonal champlonship In
1935 for his class and set-
ting 4 world's records, also
high point champlon for the
Pacific Coast. The Atlas
Lathe and drill pres has
played a blg part In his auc-
oS for Instance, the day be- ¢y work and by 2 A. M, turned
fore the champlonshlp raee,  out & perfect shaft on his Atlas
he broke n propeller shalt in o Lathe—and won race next
trlal ran., A new one would day.

His Hobbyis Guns—Wins National
Recognition on Atlas Made Model

ek

have to eome from the factory
many miles away, and he had to
race In the morning—ao he st

I. E. Gebby, gun hobbyist of Cincinnatl, 13 making “national
news In firearm elreles with o new rifle he designed and turned out
on his Atlay Lathe.

In the November number of the Ameriesn Rifleman, organ of
the Nationnl Rifle Association, appearsd n detailed story of DMr.
Gebby's achievement. The rifie—barrel, ‘front and rear sights,
ramp, eover, even the earirldges used In the gun and the tools to
make the eartridges and load them—all were made
by Mr. Gebby on his back-genrod Atlas Lathe,

As o result of this natlonwide recognition, M.
Gebby's outiit for making and loading the curtridges
I# now belng tested by the Winchester Repeating
Arms Manufaeturing Co. The success of this hobby-
st [ustrates what an inventive mind coupled with
preclon equipment can produce o spare time.

long. Has 10° awing, takes 18* betwoon conters.
2 step pulley for wood turnlng. ACCURACY

—umngitestionably today's biggest lathe value.
Has amromatio reversibla power Peeds—euts 4
to 72 threads per Ineh, self contained counter
ghaft and motar bracket, V-belt drive
threading dial and many other expeptional
features that are supplled as standard

A equlpmant.

he neourately ground bed is 367

Cumpdrie diaplay i

githrantesd to within 01",

Bales can be arranged with wvery small -
ments extending over & three year Lo, o
weeks trisl, money baek I not satisfied.  Other
Atlss metal lathes from 854,76 up——sanil coupon
today for FREE catulog of Lathes, Drill Presses,
Tools nnd Attachments.

ATLAS PRESS CO., 343 N. Pitcher St., Kalamazoo, Mich.

difas Selas T, 35 E, Wacker Dr., Chicago

Shop Equipment Since 1911
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ft. I-'Iylng Scale Models Sf-:2:-
1/3 size of real pllnu t",:;‘_f‘

5 ft. Monocoupe (lllu
5 ft. Stinson Rﬂhntm
5 ft. Heath Parasol

Bulld planes that m munlr one-third the
#lge of real passeng planes! Send
today [or our new c.lnm. odels—ench &
strong outdoor flyer—a $10 value for only 81,
Everything 1 in the I:ilr--mrlu-:lltu: all tldluldn—nnt.hlnw alie Lo hu}
Ench of these G, H. Q. Gi a.m. b it | planes containg Full-size
Plang, all ribs, formers and o H{gﬁ?‘ cttw&minwd ofy hest
Balsa. Complete with mncn NT AND Dy
different eolors Japanese Tiasue, Speclal Endurance Ruhht-r nnluhﬁd
Ready-Cut 3° wnm; Wire, Balap strips out to slee, W nahers and
avabla O nnt.ru'h shook-prool Landing Gear, Scale Detafls,
l.-l:ﬂrr:llur. Numbering and Insignins, Flight Log. ote. FREE tnfor-
mation sbout our line of model airplanes priced from 100 to $1.

Dienlers Write
G, H. 0. MODEL ATRPLANE CO.
564 B Southern Boulevard New York, N. Y,

NEW!! MIDGET POCKET RADIO
5299 Complete

== Postpaid

Fita im mamy wmall pouket
eanlly. Weighns only 4 s, an
Bhivwn, Comes n four beaunti-
ful calare (Blanck, Rlas, Rrown,
Bilvers MO tubew, hattorus,
ar eley i ||‘. ponnections
parend el | sihing (o wnar or
naisil 11 1|.|—1q.|II Bt

bus pomimge =i arfiva n { h 2
I.. _Jg Him e Cifup IIlH.I:ri ]II: XOW] TFESELL W
TINYTONE RADIO COD., Dopt. P-3, “EH“N‘.\' HEER-RS-“E

30 Days’ Trlal

On all Mead bicyeles 'L = HANUER ||n.-| n mETw P ||"
b delivers  diroet 1n rider KanF reeemt bmprowe
A sfomiching wew ol terme

£ "-1 s holewels,

Nangnss e

nt, Wil -

i m
T Illl-llllill-d 44 FRAFE.

CYM mn 'ﬂrll- us
DEPT G115 CHICAGO i csisice

COPY-STAMP [iG5TANG oues |

Printa posteards, letters, memas, school-

work, moti drowings, tags, ets

Uined by thavesm ke of busimess conoerns,
\ -'-! h_"ll"l". I'|l.l!I|:-. \'!..'.IT'PFII:'. prd otbers
\  Quick, elean, automnatie, Instantly
\  changealle. Ask your statiooer or
write us direct

THE STENCIL-STAMP CO., INC
e _____ S3Park Row New York, N. Y.

DEAFNE“ IS MISERY

penple with defect!ve hearing and
H Nolses enjoy Conversatlon, Mow-
fes, Chureh snd . because they use
Leonard Invisible Ear Drums which
resemble Tiny AL homes Htting
Lh ¥ out of sighr,
TI ey Are Inm:; ertg [}
1 or
booklet and sworn statement of
theinventorwhownshimselfdeal. DRUM

Mead

own sharpening lawnmowers,

FOR A PERMANENT
PROFITABLE BUSINESS
OF YOUR OWN —free

MAKE $S30TO0 $40 A WEEK

Our free plansshow yoa how to bulld n sucees=ful business of your
]*rrultlvelr no n!Perlm-.u HETCEARATY

M:n:rt. men avernge from £30 to $40 o week Van Dien wrlm;
“Bome woeks 1 earned 240 o week with my 1deal just ns o side lne."

H. Greenlnn writes: “'In May | sharpened over 200 mowers ot §1 .00

t.lwh ks "-Ilun C. Race writesi: “I hove sharpened 785 mowers at

THE IDEAL LAWNMOWER SHARPENER
Makes old, dull lawnmowers cut like new., Mowers run easler, stay
sharp longer—eustomers come back year after
yeur. Start right ot home. Attach lddeal
to ¥our lamp socket. Bharpens any make
of mower in 14 to 20 minutes—yon get
£1.00 to $1.50. Attachments for grinding
skates, grass shears, hedgo sheam, sicklos,
Boy Lhes, axes, ote.

Send Post Card for FREE CATALOG
and Complete Plans

THE FATE-ROOT-HEATH I‘.'rl.'l

436 Bell St., Plymouth, Ohio 4

A.0.LEONARD, Inc., Suite 699, 70 5th Ave., New York
v Aulomatic Air Service [FTED < # Hr. Battery Charging
$i2 MONTHLY L ONLY $10 MONTHLY

ﬁl:’n‘::‘“““’r‘ﬂ Earn $30 o 8100 monih-
[ - E:Hn prufine mrr:hﬂ;"-#hum rh:.rbm
oy i, By sompetithn, Cute sloo-
trie: bills in 16 w1
1-I1I]'l'r lrulls lis peploee
sircimenmden] by Rowds
ing l|i11.|- makers.
Liberal Trial ol swr ea-
temer. Ask for deindls.

m ur il pright,
thess, wpaoe sawing
fully mitamatin, g
libwrnl th‘hl"h min Ieds y
won how prolitsbls i

b, before you bay. &
Fiir almtalla.

DOUBLE YOUR PROFITS ..« 30 Dawd Mz o P

for Schools and Home Workshops
7 Complate Foundry sutfits are avallable
In two slzes and make It possible for you
to produce beautiful bronse, silver or
| mlumlnom easilugs in your home work-
| Ehop. Presents such ss book  ends,
neh tru-u dLnﬂm L per wlﬂ;hln letter
O, OPEnErE, Flatm ote.,
can be gquickly made by the “nﬁ" L
procesi. Existing objects ean be
na pbiarme, Rod s meoulds made s 5 few minutes'
|J:|-|-I ITTL“I.I';:JW'\EBHE wl.ur:rn-r;' Dt e
:.r!riﬂr' o T"‘rh IIF'N W, |'.1’ri lrp':‘iil::-zimlj':.::ﬂlu’:i‘t
Ian:lgE tm 1 i-i I-III|II:=I.. 1!-'" iy u-!-l.hl 48 ||,-: 'prhdal
BUS00: wadght 40 Ths,  For 110 vuls 1. Goar 35 syele
; T:lu, nal L::JJI]C'.H:-“ f.o6 bk K. O pdas 15
3 W milew vk Or money orler RooE tnldn,
P | -Irilm-l- sharms C. U, D; Writh Tor eiramiae, :
KANSAS CITY SPECIALTIES CO.
P. 0, Box 6022 Mansas City, Mo,
Eleciric Are Welding 20 Minute Car Washing
EASY MONTHLY TERME 1o m
Wortpn o wsrm $800 o B I!l! Erelite ?:::I.-:L:.r|
||.::J|I3h|.j' L on gRragn Baves Lwo-ihinls tizee, |1..q-|
anul grnersl ropair wrk bating b, Savimgs
r:.lh‘fll:splz:ﬁﬁl:"“ﬁ for i Tenr out and um
oy iy I'.'.I.l:lrh'Fl.ll.h et ill:-l.i.:r_-l:'i:.“:h-r'llm itema of

e wor beediedd drben, 00

hayn Teiml—nt et ex- OBART BROS.
h::- tn.g:-i-;u iy m Box M-361
for dotalle. TROY, OHIO

When writing to advertisers please mention Popular Mechanics
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EVINRUDE

SPORTSMAN

AMERICA’S MOST
POPULAR OUTBOARD

1936 Sportsman offers
seven advanced new fea-
tures that makeitaneven
more amazing value than last
years record-breaking model.
Attaches instantlytoany boat;
drives rowhoats, canoes, skiffs,
fishing boats up to 7 miles an
hour, Runs 3 hours on gallon of
fuel. So simple to operate that
a child can easily start and run
it. Note the handy light weight
— only 2415 ]!:s Extremel
uiet — underwater 5i1cm:ecz
rite today for new catalog describ-
; Sportsman and 7 3
other Evinrude models,
including the Hooded

Power SPORTWIN, only s
$77. Address Evinnuneg, Eyrn

4903 N, 27th Street, *nqu'
Milwaukee, Wisconsin %
= ik - I

$ p 'wnm.ur$
9 BES
U MARBLE

and GRANITE. Ddrect from factory. 309, suvings,
I' l-"‘lﬂlll Paid. Erected if desired, Thoosande sold. Send
fﬂ\r Freecatalog. U.5, Marble & Branite Co. , Degt. A-18, Oneco, Fielda

'BUILD CLOCKS =k
Hafl clooks sre high priced bn slifes = . s = ay
Fou eam mske msaea ¥ Dublding & besm i -
e sleotrif ying ll rtl.l’.'ﬂ a8 a8 many do. r i |
Dime brimen ™ Dask and dimen- b e —— " |
dlrawing nf ensily boilt Grand- p - ; - |

fuiher Cass—ptarl mew, — —
KUEMPEL CHIME CLOCK CO., BUILDING &, CUTTENBERG, IOWA

HOME AUTOMATIC CIGARETTE MACHINE

llm 'ﬂJUl\ OWH Monogremmed Chgsreties.
2 { parers on maarhine, THHN THE CRANE
4, Engy—aimple, Al metsl eonsirses
iy . Na |'h hl 1|l tz\-»u.l tula o gvim e
d ASK POII
Cad 1 .| L § I 1

TED K
B 'll!ﬁLiII.Nli '.h K.E... PAL3, 1038.57

-|"|I|I

a-qﬁi AUTO BEDS—Solve the sleeping problem

ﬂfu“'lm"' new inventlan pojpverts yoisp sar lnle & praciba) year
B r rln-l:il ]rq ||I| rikmates. Panks il of sight,

L . Write fir e cirendar.

UIIUHT MFE. :nm!nu
Box 16-A Chartlev, Mass.

| WANT EVERY READER

i of this Paper to have a copy of

y MY BIG 1936 CATALOG

. 't-'j The lnrgest seod eatalog publishod
i)

in Amerien, Dver @0 LHlustrations:
¢ 6l in natural colors, For 66 years lead-
anz American sced eatalog, Good
i Seeda Cheap. None better at any
o price. Dver 000,000 costomers mave

d minoy nnnoally baying -.n-c-qll-i diri:r.'t

from me, o eced grower.
FRE E SPECIAL TRIAL OFFERI]/
15 seeds of my Mew Seon-

sation Tomate, “*Hing of the Earlias,' big
eolid, searlet froit; 1.1|.-I-.u.n-|. resistant, heavy
:1'|l.‘!IJ1"'r..ﬂi' 16 seeds my Mew Peerless Cab-
bage, Earliest of all roond hesds. Matures
682 daynjaverageweightdlba. Send festamp j:
fo pover partage Tor elther one, or Ge for

hoth of thess specinl offera. Catalog FREE

R. H. SHUMWAY, SEEDSMANL NG
Box 432 ROCKFORD, ILL. [Esi, ISTD

You'll be proud to

BUILD
Famous Museum Model HER!

“SOVEREIGN of THE SEAS”’

Now—bhegin the BEST model ever hllshed, great
man-o-war of 16371 “nrln]m say, “"build her and you can
build them alll™ A masterpiece.

WOMNDERFUL MEW BOOK WITH FULL DIRECTIONS
ILLUSTRATES EVERY DETAIL AND PART — ONLY

Btep-by-step stages. Even a beginner ean com-
lete her with ordinary tools, S-page DeLoxe
k shows how to mold “"Craftmat™ mrﬂnw;*

history, ete. Marvelows valie ot
Bend pasrpid wpen eeieipd of price by

POPULAR MECHANICS PRESS
Room 336, 200 E. Ontarle 5t.,  Chicage.

LIKE TO MAKE THINGS?

Big 70¢ value for only 25¢.
Juat send 250 in stamps or coin, and your dealer's name for
jumbo pkee. Alreeaft glue and Craftsman’a Manual con-
taining complete drawings, nnd many valunble hinta. The
Monite method is used in the bigshops evervwherse. Try it!
World's Foremost Exclusive Producer
Casey Corn GLur
MONITE CO.—2d St., North Minneapolis, Minn.

MODERN HADIO SERVICING

by Alfred A. Ghirardi
JUST RELEASED! Greaiesi book
T pq]lﬂinhnd_ on tho srt of Hadio Serv=
iing. Hundreds of practical iscis on
the most up-to-dute methods of mdio
srrvicing—eonstrustbon  mnd operation
of all Kinda of 1955 rmdio test eguip=
ment ; secyicing of all forms of receivera;
nuta radia, all wave, high-fdelity,
lormting und oliminsting noise and in=
tetfirenee; apecial sefvicing probblems;
eopsireetbon and wee of pew Cathode
Hny Cacillngraphn for aligning super=
bhiets, thoroweh rxplanation of AV and
QAN clroulis: wested sdvertining and
mrvhandisine tips on getting more
money out of yoor bhusiness, ebe—
everyihing praetical, hundreds of pages
fuill of tips you can put 1o use todsy.
Writren in elear, pimple et¥le—pro-

Tussly Ulutrased with oaver TN
dlnih:lh:r irhuln.:t'ﬂ.llhn charts, #te.
1300 pagee—=claih. PRICE. ... ...000cveivonnmas $4.15 Pi:llFll-ld

FIELD SERVICE DATA nnd AHSWEII BOOK

Supplement to MODERN RADIO SERVICING
by GHIRARDI & FREED

A handy referencs data bool, with feaible binding, lor servios men to
keop in their tool kits, Contnins invaluable servicing data, such pr—
listing of {ntermedisce frequencies of all superhets; comprehensive
Trouble Shooting Table of Bympioms apd Hemedies for trovlles in
over H0 models of brosdess: and sll-wove rensivers: remedies Tor
fenition inferferenes in various makes of cors, with elecerieal dinernma
of ull ewrs; complers tube charte: wire tables: HALA Color Codes; and
muny other useful chars, dingrams and tables,

PRICE S . " £1.60 Postpaid
SPECIAL OFFER: Supplement BHook in combination with
MODERN RADIO SERVICING—55.25 Postpaid.

rr

POCKET TROUBLE SHOOTER“GADGET
by GHIRARDI & FREED

Here s an ingenions 'gadeet™ that is one of the cleverest littls servie-
ing helpa you over mw. Usosi=rs of § sories of 0 cands eyeletved oy one
eorner and indesed ag the cdeges,  Arconding o the orouble symplom
dotented by the servies man, the “pdget’” lists aecording to souroe,
275 pomwibie troubles that may oerar in o receiver,  Bix general typea

of symprome are shown— HTum: Weak: SNoisy; Inoperative (no
nignnls): Iniermittiont chrl-nriim' Fuadmig: Oucillation and Distodrt ion.
PRICE. g iies. 30c Postpaid

Bewmid by mmJ' C.a D is LN r rn-r-"a-r-rf ar ghpwheee waen reeed pl of prues
Popular Mechasices Press, Aeam P33, 200 L. Ontaris 51, Chicage, Bil.

Whe twriting to advertisers please mention Popular Mechanics
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N ﬁﬁffguﬁﬂeume$9.95 SENSATIONAL VALUES!
¥ Act Quickl‘f

Genuine
Latest Model

NEW ROYAL PORTABLES

s wxpress L. 0. D

R i T With TOUCH CONTROLI!
Only Royanl gives you
this amazing improvement
—the most important ever
presented in a typewriter!
Merely move a
tiny lever. In-
stantly the key
tension isadapted
to your cxact fin-
ger pressure.

Other Amazing Exclusive Features

er Comfort Keys. C;(-nu
trn.l zoedd Controls. Complete
Dust Protection! All mean F R E E HOME

easier, fester typing—plus
lifetime durab ,fﬂ P DEMONSTRATION

FREE! ([ Socvmntinie e

Bell 1mproved Leather

L]
Fuller, smarter ready-kKnot T
Patterna richly embossed les
like nilk weave. Wrinkle-free: long
wear: wipes clean with damp cloth,
Quilek, steady |H‘l-hl.'\l_ Send only G0c
for sample tie (65a value) I.rt“l Fros
Hal ]lrn Kit of new meason’'s most
popular colors and

oy patterns; also Sales 'ii‘l’""
Lista. Money back "ﬁ-
NU-MODE TIE Cu0, e;ﬁ

Dept. 20, 1333 N. 12th 51., Milwaukee, Wis.

"
i got 3 full sies Bsek ¢-'. FREE.
E.T. CILOERT MFG. CO. 228 Bouih Ave., Rochesier, N. ¥. NEW

HALF & HALF MAKES ngﬁf

ONE SWELL SMOKE! with

- e 1 — TOUCH
t
atecs aul Wostanin | IERSEECHY

'L 3
""D“ 'I.E cggm‘g"ﬁf:;ﬂ?g"gn See your nearest dealer—Or

RO
86 Holmes 5t., Quincy, Maaa. ———==USE THIS COUPON! =====

Please send me details of dealer’s new purchase plang
’N’EAV’ING MATERIALS Jo i chin

also beautiful folder on the New Hoyal Portable,
Grass, Chair Canlng, Chalr Frames, Basketry, Leatheroralt, Cotton,

g ook Addur!‘n “ﬁvlLTgp-ﬂnhr c““‘,.':'“:,,'"' o
arn, Wool, Looms.  Sead 1ie for Catal et Depd 4 ark ark
Dept. ..lnlmlnnu REEDC Lr”v”&i:‘-’m-‘ﬁ‘ ATION » EI- 3, ANvee N ty

New York, N. Y. Plome
o H B OY S_G l R L s E'RGE;;: g:.m bere [ for free Home Touch 'I}rp{::ml!?nu Course

Street.
r'.- T o =
§.]_ HROW ‘Qﬁ\frﬁs | ARE YOUR KEYS THE ONLY KEYS
" i Wi shap, hidne, oMes, stome, g io, ote. TWhy el (L T] o] ey i’
Ynur vol cE ‘,- :I:Ib-’l: I|!rr|-:|1u'lt-.- 7 Il.lnul-I:.rlln;.lll-r'.l.'h1l:.|I-:‘-uﬁ-ulu':“;'n‘-'lll1 :Im I.:l :':.'IIIII::!-'-Irl-ill.-»uﬂ'rlll'.|‘.I Jkl.:l -t
it L c.u:mruum: imdar the tabla, hﬂhq :L \ that muy b in the hnnds of old tenants andd lamdlonds or geechps
r, bnto o tr |-.. 1 Beheui, 1‘., burglars will not

ik, By FUN [wal: aFIdlll-rl Fll work. Our loeksm it
Ao gy Clazenhans LiFs o manuul for resetting

Miske ,: “,' o A '-i-“'l:“.::'pr:nnl 8 4 ey linders sent for $1.
. Altergevern Liminotes

rugthanes, & i of Beerel Wriling :
1,1.&.‘ e Mapic Dl with our munual you
wlll be dable to reset

Trick, ull for 108, 3 for loc
ey linders very eisily

X0 TRICK CO., Dept. 84, New Haven, Conn. BENTY NOW]
= Midwest Locksmiths, 3711 W. Chicage Ave.. Chieage. Il |

Every Wood LCrafftsman Should Have
rh‘s ’ﬂﬂ pﬂﬂE Bﬂﬂ'k Nﬂ’ 8 Full of beautiful things }mi

can make at a fraction of
store enst, UEE THE CH "|i TEMAN new process of Inlaying, needing no clamps for the finest

0 Beckman Strest

L

L

work. Hard to find rare grain -||L all wood, including foreign hard-to-find eabinet hardwore, Lists and
ilisstrates 76 blueprints of seroll patterns,

inlay table tope=Kita for inluid art bovess  CRAFTSMAN WOOD SERVICE CO.

plagues, trays, book ends, ote., that anyone

can make—22 pages in color. 2722 Mary Street, Chicago
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INVENTORS
Lt thia

FREE

\ e e Sem=nazank
 DATENT EUIBE% | Patent Your Ideas
PATE o This Free Book Shows How
| FOR THE IHV_E ) \ OUR idea for a practical article or an improve-
| ELhRE.’:‘_FF,,’:'hPEﬁ:t-E"H || '] -+ ment upon an old one should be patented NOW.
IMCTON. B.C ' Frequently many of the thousands of applications filed
: in the U, 8. Patent Office each vear are for the same or
| almost the same idea. In suech o case, the burden of
proofl rests with the last application filed. Sometimes n

mEciIaTh
wAEH1H

!Z.Ll_'i;_ii:‘-l g- ‘.

B ——— delay of even a few days in filing the appli-
- ﬁ ' cation means the total loss of the patent,

, ,f.,& ot L LOSE NO TIME.

— L
[ g L ) The entire time of our large and expe-
R B O Y |:-.-rnun { rienced Umﬂ.“.ixﬂt ion 18 deviol l*ll{!xl'lllﬁi‘.’rh' to
ST - Patent and Trade-mark cases. We know the
e - f rules and requirements of the Patent Office.
¥ B v We understand the technicalities of Patent
gt Law. We can proceed in the quickest and
R sifest ways in preparing an application for a
et patent covering vour idea.

: . The book shown here contains valuable informa-
g tion that every inventor should know. It tells you just
i hiow to go about ullltummg n patent for vour idea. With
the |.Hmk|l:‘t we will send you our * Record of Inven-
mo FRE fion' I[urr_u on which you may sketoh vour ides and
E eatablizh its date before o witnesa.  [f o dispute arises
this will be valuanhle to yvou, Send the coupon TODAY!
“Record of Invention Blank: You will receive the FREE book, the "{;;Eunl of Tn=
On requent we will send you FREL vention™ form, smd full information reganding costs.

a capy of our  Record of Inven-
tion™ hlu"k-i.k :Hﬂ thedhln.jnlc r%l;
can  sketn nn il eaeTi
your invention and have it Strict Euruy Preserved

witnmsed In such manner
that It may be of value tg All communications, sketches, ete., are held In

g“;-: “": ""l'"]'-‘n'-“;’ H‘;nd strictest vonfidence and protected by steel files, Your
tﬁmﬁhﬂﬂﬂ‘niﬂﬁ iden will bein trustworthy hands, We have the highest
. references. Tt is probable that we enn help you. Send
our Ifrea ook, " Tl ol !
the Coupon AT ONCE.

Personal Service

ENCE A O‘BRIE Your case will be handled by a specialist selected
. for knowledge and mmriume in certain lines of in-

pitention will be given to your

rentions. His
& Hyman Berman ventions. His perso

T0-L. Adams Building

WASHINGTON, D.C.

REGISTERED PATENT ATTORNEYS

REFORE 5 PATENT OFFICE

| Please send me your FREE BOOK, “Patent |
| Guide for the Inventor,” and vour “Record of |

| Invention" form, without any cost or ob- |
| ligation on my part. |
: T AU SN :
| ADDRESE:. ...cuaisii ieaviisen AR Rty |
I Ahove I8 a viow of our drafting and spesifiestion room.
These important departments are made up of men of demon-
| EiEeresdaviie i i LR LA W e T L | strated =kill and aptitude for the particalar phases of
I (Important: Write or print name plainly.) ] Patent and Trade-mark procedure to which they give *hielr
i o T e e e S DA o TR R e e attention.
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TALK=SING - PLAY

ihru your own radio

BROADCAST yoor voles O PUogrems
enlng throogh yoorradioset=--mikean-
sonneamenis (rom any part of hooss
—=|fjecl wine cracks, joal and mistify
friepds. *"Warkd Mike"® e fgeseially
{or hona nee, sitsched in n Jidy, NOt &
Toy. Alsa pat on own pro- -

Erams si home, :ll.rhl:-u cluby
nffmirs, Itl.r:rr.l of funl Eaay .
to opErate,

PRICE 25¢ POSTPAID

Johnson Smith & Co.
Dept. 858, Detroft, Mich,

GHYS'I‘AL RADIO 25¢

This is & madio in [teelf, e it b poesdhis
‘:.-r.lf“ recepllon with it nlane within 26
af & atation { or up to 1

It loaks Ife e
el | ¥ weRDon,
ket 1t i pmorsly
mpovel Ulgas=
retie Cnne,
Betiar than the
rea! Ehing in
HEEAY ER BWi-
wanl enconnper. Grent (om
“wticking op** your friends
Thay syuirm and protest, Tull
the trigger and the slide fHes
acl cadngr the dn'lzﬂ:lm
PHICE 25 ppd, Cutelos §

ANCING

crywtsl, ninmad, bmpe,
cryutsl cnr. it
un.l: n wh 'h . BEa, hu-ulJil-I-lu wieare Riwnys
il — mlw populer
teacher. Don't ma ke excuses
Tella how to mshe Innxpen.

L]
et eagerly. The newest,
\\ F..,_ FImLTiesL
AW, wihon the mosie starts, Gel lots
Eve crywinl setn, slsctrl #\
L
J

treveme m puriect

& earphone, L-wu pletely
mnnemibled ) wired,
with superesmnitive
!::.TBT STEPFS. b popo-
3 IEHE- Partaory welcome
; #lifis withoot &
iy b uf fim from ?ﬂ-r‘rl-n il danesn,
r_"-l' hortwave radioe, o, = -
i dancer, learn to dapes 8L hom -
thispew, s wWay. a
TELLS: |-|.-|- in dpmlu-p I|'
wd soptred, IWprove your dance
minpi, et of holdins haw to wnlic
in Mk, l|l:-'|'\-I Lus [wiid, Intlewt Fax

of aleps, Natural ol Heveres

f urmn, Lhe Reverss Wave, tha
ul.lllhrﬂ- i IJlnf o rn':.!r.
b W hanges, tha

| ) P o If yoo want
|a'nu::;llfr‘,mﬂkn 25 \

TELEGRAPH SET ) | |

A Priveite Elaciric Tels

ph Hat tor anly 15¢]
law |t an & practios set h{
X

or pend mensagen Lo {'1-111]11-H1r.|| the famous K iss

frienda tnending and 2 s lwpvew, Lhe Manbatian ﬂmln.ih'l-u
recaiving ). i ; 2 ihimba, the Carlo, Charleston,
-.'|'|11Eirilrl.;“ [T i ] - d = Ji&\ 3 I-irllll-E'l' lil:;!r! .l.l'lpﬂn Danc-.
i BXs on
£ shamie Kev. s
ke, m 'um.mT" =
'w'nu-d-u'nu hnu:n
complets wich
Wastern [nion 3
blnmks

BOYS!

2 THROW VOUR VOicE

LA 184 fae .ﬂ Inta a tromk. cader tha
N sy W I pranFwhsre, Lol nr
st baliy fus feepling tonchar,
-" liceman or friends,

1I."ENTI’IILIZI

a litths imgtrument, fits
ln the ot b ot of sl -.J
tized with abore for
!Cu" whe . Anyone |-u.u

rniﬂl l‘!ﬂl.lr!ﬂ on YWeatd ﬂ

gither with the IMHNL
for n-hl:' 10 O cents postoaid

%WEARN 'I'O VAMP

moais raug |
L

JU- JITSU

DON'T BE BULLIED

The Japanase art of sslf-defvnse.,
Buw mothods of dtisck msd de-
feome are glven, Alostrated so that
wis cannel fellTe understand them,
la fully with teipn, d.rnlu.
wrisl locks, by ho d.'| def
ngainnt rl"ﬂlt'i"ﬂ'l'.'. miramgiing, -:m
ocky, scinsars, splits, head lock,
elding u man Wown, doobds kyee
thruw stick nttnck e fnnes sgmind
knifs, ofe han roat grip, de-
fEnes Rirninat two naenifrnin, abom.
ach throw, sscret thiamb kindckodt,
nErve pinshes, and numeroos olls
ar. loarmn to protect yeoreell wn-
:ﬂt all d:cgmunn- wilh nature’s
wapone. Fesr no mas e Gr
knlveal "‘Sclance of .1 Fsu*
Dnlw J ll-l'l.‘! naEt .n.lld

d yom i 1a F'||1-||.r

plifledd st b, whic!
won ie phay Lhe » — gt
"|||-'
seramury, Churs ypei bave masiened tha
;||-. uble ia play Lhe per meht L
W, WH w, Bha lntesd hits, ele, sntiely
b |||I Wikl any imuwske. Prica 12 camils postiaid,

BI.AHH CARTRIDGE PISTOL

25c

50c¢c
$1.00

s m wherif] whl-l]-
fdrllulr-d by m Inu:!’
Tlu river b
Grirkdigen ohtaln-

ere, (3 r\-ul.n-crhnrl [
It bharginre, e n, Flayw b0
"l_ & sround without tl"le mnger i
ved to other prvalvers. Ftnpfmdlh.
ol July, New
Flaiting phetsl,

15¢c each, 3 for 40c I. 35 | trig I
Express. Mot Prﬂu 5llll='l:l'd by E::*:IT'#E':?HG pra

ﬁI:II:IRISE- ALL IlII‘I:IERE FOR GOODS ON THIS PAGE T

= JOHNSON SMITH & CO. —

Depl. 859, 6615 E. Jefferson Ave., DETROIT, MICH, Ly

of our NEW CATALOGC mailed on recelpt of Dex
ot Siei bﬂltnﬂlﬁun with cloth binding 28c. Bigger Il'ltlli‘ :l!‘lgf tﬂ::lh:vw.
- Dnly book of its kind in existance. Nearly 600 pages of the latest Joari0w BTN
& ’ ' : Tub";:f'f{.:.::. “umnul“ rnv:l‘lullll;.. pu::rln.:n I sporting LCD

- wal an
seeds and plants, eic.. unprocurabie ﬂ:-r;#g:“ \‘12 -:'1 ﬂ'ﬂfﬂfﬁ“ h

More proiection
than an inesurnncs
poliey-catches tha
thief In the n.-f. Flll
per dox. Ship

ypel

An Electric Traln for 25c¢!

Electric Train Klt

HiEMESNS
Fimin Ia
tearwi et W10l
Lit huws=
grifhird din
REVora |
CANEa

sl ik
Erme fustey
Lhan  1smust

ErEw=

[T L & bilr mvimgn. I‘llf.! ™

f ¥ lel twm or thres —| 1}
ks aneppr Xmes preseuls. PRICE, !:EIMFLETI'. 2%,
phm 10c nosizgn llﬂ hl-ﬂlh'll-

ROCKET SHIPS!

Honket Bhip of
yoEr o wnl

Judld =

TR LN
Hevreral
o ke
kel
okl boais, Dampleis plores s s |
wir sl v Gloigh fnc st b bidld f
sl ubaimakde At ywiur degsiat

Wil we oy nd lihgls sgeselsd Prics 108

Yo, TAP DANCE

Why snvy the esoy rhythm
mrad flrw"lhl.t]rl" graén of
Wap n Fetchit, Frod Asinire
e, Tap dmnes in OMLY 0
HOUE new, mier g_.lln.-fl
courss by Frof. W b . N
ppecinl ability nesed,
fmart] Everphody's
lam:u:lz. The whalae
Lown tmpping, Beat
st m btmse with your
{awt, Histrsses lave I,

Priencls molore (L, leslides, tap
dichctng Io not ol i! ir 'II[l rRting
il entertaipning bt B mlEw

et |!|-| HIRE -
| wiving =
s b the

humlih-giving wxer:
{-rm tHm ftmba supple &
"R, " Pewlleag wf 1

tﬂn-lv md-r. Promotes slimpess ns-
tnre'n wuy, with 1t pllla, drogs &r
ﬂlll]lll Hond ey gay wirderfal
efil. Thank !|||I:I for maliling .ql;\-
dmneing to my sccempliamante, "

= U T PRICE I35 CENTS POSTPAID.

ELECTRIC EYE 25¢

PHOTO-ELECTRIC CELL

The Electrie EFE-J hu'ilrv' l-=l8 opve of the Intest sed
wiitHle dbpidver &l bon mapy practienl oses

ah af light opons & parmgs, window, e tures
hiis on oF off, ilops ar atarts § muler, « n
all teleris Bl '.| ve mirncle with a il

ne Bt pr dmnd wh
it mavelty, Ca
wvople by ereating
L4 e bangr, wiils a fa

ErIl:trll: Eyu. |1l|h|I 25-:.' |.||'|
Electric Eye, botter qualiiy,

ELECTRIC MOTOR
6000 Revolutions

per Minute
RUNS
oM

Elwctric Motor for LOe. Soonda almost anbelies-
alrlm lHrt It s DE!’?E’N”I‘ e, We wend all ih H."I.,T-u
chedd 0 & ek box, with tnrbrurtions for esssmm.
fipa. Mo troahls ot &)l puttin |1_ |r. wihoar—it is FUN.
Takes i A BOY! lsn"t ft

eady! Hun . o miend! T:Ir'v battery. Yom
IeAri mo Hl‘-llui " moder i B minptes than by

r of slody. 'erform sai l1-'_|'rl.~| mnd iniaresting
eritrents with it. Price 10c: pestage 5¢ extra.
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Less Motor Drive

9"x3" Workshop

BACK-GEARED
SCREW-CUTTING
N PRECISION LATHE

=
T
TR

T ——

- | __r:"_-._l_l ’-uV-'_Tr.i-l:-_Z'."LH L]
mmu"ﬁ'r-u:mmu'L_
i,

=il
M — — T

NEW 1936 model 01"x1 Workshop Hench Lathe with Horizonital Countershaft, 1§ h.p. iln
ing Motor, Reversing Switch and Belting as shown Rkl hf‘_'ﬂ“- sn!!

’ {No Down Payment—36 Months te Pay)
) * HE new 1936 model 9-inch Workshop Lathe swings 914"
o° N, over bed and 514 over carriage. The hole through spindle
G o« E,)__ is " and will accommodate collets up to }4" capacity. The
o> 90y apste. 3-foot bed size takes 17" between centers. Screw thread
b ﬁf‘:wﬁ%ﬂ*"'v‘p’ cutting range is 4 to 40 per inch right or left hand. Turning

feeds us fine as 003" are provided for. Other bed lengths
available are 314', 4 and 413’ at slightly higher prices.

I Newr Features of the new 1936 model include: (1) Twin Gear Reverse for
Hizht and Left Hand Threads and Automatie Carringe Feeds, (2) Ball
Thrust Hearing on Headstock Spindle, (3) New Improved Tailstock and
seven ofber important improvements.

38 Practical Attachments, many of them new, are furnished

for the 1936 Model Workshop for milling, T-lndl‘:f, draw=in
collet chuck work, and other manufaciuring and machine

shop jobs.
Especially Recommended for Manofacto y Laboratory
work, Auto Service shops, Electric s and Home shops for

fine, necurate precision jobs in metals of oll kinds, woods,
plastics and other machinable materials,

Used by Il. 5. Government, Bell Telephone Laboratories,
Toledo Scale Manufacturing Co., Sikorsky Alrcraflt Corp.,
Firestone Tire and Rubber Co, and seores of other indusirics.

NO DOWN PAYMENT—3 YEARS TO PAY

Write us for details of this liberal financing plan. Only 5% in=
terest rate. the lowest in the history of cosy payment selling.

Mail Coupon for Descriptive Literature

SOUTH BEND LATHE WORKS
902 East Madison St., South Bend, Ind. U.S. A,

S0OUTH BREND LATHE WORKS,
902 F. Madison St., Soath Bend, Ind., T.5.A.
Please send the following ehecked below:

0 *Workshop” Catalog No. 15-R. (Free.)

[0 Easy Payment Details—No Down Payment.
Size of lothe interested in

Class of work .

o ———en 3 (L TH BEND (Precision LATHES

i [, SR | ¢ | T RS

POPULAR MECHANICS PRESS, PRINTED IN U. §. As



MASTER DE LUXE SEDAN

.......

Lﬂ()épmmmw-

when you can get all these good things at lowest cost

® NEW PERFECTED HYDRAULIC BRAKES

® IMPROVED GLIDING ENEE-ACTION RIDE*
& SHOCKPROOF STEERING®*

# GENUINE FISHER NO DRAFT YVENTILATION
@ SOLIDSTEELone-plece TURRET TOP BODIES

® HICH-COMPRESSION VALVE-IN-HEAD
ENGINE

* dvailable in Master De Luxe models
only. Knee-Action, $20 additional.

MNEW GREATLY REDUCED G.M.AC. TIME PAYMENT PLAN

TM lawest financing eost in G. M. A, C. _history.
Compare Chevrolet™s low deliversd prices.

Think of all the fine car features you can

get in the new 1936 Chevrolet at Chevrolet's
low prices: The superior safety of New Perfected Hydraulic
Brakes and Solid Steel one-piece Turret Top! The un-
matched smoothness of the Knee-Action Gliding Ride®*!
The smarter styling and more healthful comfort of a Tarret
Top Body with Fisher No Draft Ventilation! The higher
performance-efficiency of a High-Compression Valve-in-
Head Engine! And the unequaled driving and parking
ease of Shockproof Steering*!
Have the fun of saving money while getting all these
good things at lowest cost— Buy a new 1936 Checrolet!

CHEVROLET MOTOR COMPANY, DETROIT, MICHIGAN

&%g om//@f W{ﬁé %w/m'm/m
CHEVROLET

A GEMERAL MOTORS VALUE



TO RENEW MY CAMELS ARE MILD-]
ENERGY, | LIGHT DO NOT IRRITATE
UP A CAMEL MY THROAT

iy e b o i
RAY STEVENS OUTDODR CIRL TOMMY ARMOUR
Bale-Sled Cliampion Margaret Lynsm Cull Chumpion

CAMELS HAVE A
MILD, DELICATE
FLAVOR URSET MY NMERVES

ﬂ%zf/'ﬁ&/?bé’/ﬁ ’¢ Seie ¢}7 i ﬁ%??@«fé G?’?z;/ﬁf %m ./

| SMOKE A LOT.
CAMELS NEVER

&

HOUSEWIFE FRANK HAWNS
M M | -lilll les l'hllfu Ihiie llr|__* Avistor

CAMEL’S COSTLIER TOBACCOS mean so

much to others . . . we are sure }'nu']] like them too!

CAMELS MUST PLEASE YOU__

READ
QOUR OFFER

£ 10, i), Rewnotds Tal, Cia,

OR YOUVE SMOKED THEM FREE!

What these steady Camel smok-
erszay isconfirmed by new Camel
smokers everywhere...whosaw
onr money-back offer to "try
ten™, . and ok us at onr waord!

They try ten...emoke twenty.

And go on, from pack to pack,
to explore o new delight...as
they sense the mildness.. .the
coolness,..the unrivaled flavor
oo Camel's costlier, non-irri-
tating tobaceos,
Attractive trial offer— We be-
lieve Camels represent the ideal
cigarette. And so repeat our
positive money-hack offer.

Try Camels. Compare them
with others for bouguet, for
throat-case, for good taste. Time
flies — get a pack today,

Camels are made from

finer, MORE EXPENSIVE

4 Topaccos — Turkish
and Domestic=thanany

d other populur brand,



