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SILVERTOWNS ARE THE 0NI.Y TIRES
WITH THE LIFE-SAVER GOLDEN PLY

Woman Driver: “All 1 re-
member, Officer, is hearing a
BANG! Then the car ran crazy.
I guess I'm lucky it wasn't
more serious,”

Officer: "I'll say you are, Do
yvou know that thousands are
killed or injured in blow-out

accidents every year?”
# # #

Your brakes and your steer-
ing gear may be in perfect
shape—but could they hold
you on the road if a whirling
tire suddenly blew out? The
law of averages is all against
you, unless you're properly
protecied.

Goodrich Safety Silvertowns
have something no other tire

in the world has—the Life-
Saver Golden Ply. This amaz-
ing Goodrich invention is a
layer of special rubber and
full-floating cords, scientifi-
cally treated to resist heat gen-
erated fuside the tire by today's
high speeds. By resisting this
heat the Golden Ply keeps rub-
ber and fabric from separating
—keeps blisters from forming.
And when you prevent the
blister, you prevent the high-
speed blow-out,

Isn't it better to be safe than
sorry? Have your Goodrich
dealer equip your car with a
set of Golden Ply Silvertowns,
They cost wot a penny m'are than
other standard tires!

HEAT CAUSES BLOW-OUTS.
PREVENT THOSE
BLOW-OUTS WITH THIS |
HEAT-RESISTING
GOLDEN PLY

FREE! 3% e S

the Safe Driving Pledge and

your Goodrich dealer will get
for vou absolutely frl“f a tail
light emblem with red crystal
reflector. No oblig qation tl.l hlij

7%sGoodrich %FEW Silvertown

With Life-Saver Golden Ply Blow-Out Protection
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TATOOLS

New 1937 Line to Be Announced Shortly

Many :;up-nrl:pn} i'Tptm-

g ments and new tools of interest
s o to all will be found o the 1937
B~ Delta Line

Year after yvear Delta en-
gineers continue their work of
improving existing models
and developing new models
of quality, low-cost, motor-
driven tools. The coming
1937 season is no exception.
Important announcements of
new Delta Tools will be re-
~=leased shortly, announce-

ments that will be of tremend-

ous interest to all those who

S are contemplating additions
e Now, Delta 10wk Ciredar Saw, siaws i the o their shop. Before select-

Jalsder, bsthe b . I ned o el i 1 - L u
e e e o o comsiaisly sueed  ing mew tools—be sure to see

Frihiatve Toukimes hat make B the mascus outsiandme sot.  00€ 1937 Delta Line.

SEND COUPON TODAY!

So Your_Name_ Will Be on Our Mailing List

The new 1937 Delta Catalog will be off the press soon. It will
contain full deseription, illustrations and photographs of the com-
plete Delta Line, including the many new Delta Tauhi with improve-
ments incorporated in the 1937 line.

Every man interested in low-ecost, quality tools should =ee the new
Delta Catalog. In order to make sure that vour name will be placed
on the mailing list to receive a copy, send the coupon below today.
At the same time enclose only 10e for the new 1937 book of “Prac-
tical Delta Projects,” Book No. 3 containing 32 pages of new and
novel things to make, with many blue prints, working drawings,
photographs, illustrations—and complete directions. Be sure to
mail the coupon at once.

New 1937 Project Book

Now out, the new 32-page book
No. 3 of “Practical Delta Projects""—
crowded with new and *out of the
ordinary” things to make—with
many photographs, working drawings,
and easy-to-understand illustrations.
Simple, | complete instructions make

DELTA MANUFACTURING CO., Dept. AS16 l

600-634 E. Vienna Ave., Milwaukes, 'Wis.

I enclose 10e (stamps or eoln) for which please
senid me one eopy of the new 1037 Book Na, 3 of
“Practical Delia Projecta.” Also ploce me on your
malling list to recelve 1937 Delta eatalog of quality
motor-driven woodworking tools. ]

BEROTN - e s S ek e e s v o e l

every project easy to follow. Every I
woodworker should have this book. Send /AL i et e e e vl |
10c with ecoupon. 1937 Delta catalog L R |
mailed postpaid. ey BB il b it SR

When writing to advertizsers please mention Popular Mechanics
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ES, Mr. Tuthill, adime’s

no longer small change.
It's mighty important
money when it buys that big
red tin of Union Leader to-
bacco. This smooth old Ken-
tucky Burley has got what
it takes towinaman...and
hold him. For mellowness,
for fragrance, for downright
smoking satisfaction it
matches any fancy pipe mix-
ture in everything but price.
(Aces high for cigarettes,
too! Try it when you roll
your own.)

Copyright, 1508, P. Larillsrd Ca., lne.

Harry J. Turnive .. Union Leader smoker, and famous creator of “Tue Buncre Famiy™

UNION LEADER

THE GREAT AMERICAN SMORKE

When writing to advertisers please mention Popular Mechanics
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The New Era of Railroading

OUT of the night a vertical shaft of light moves
swiftly toward the crossing, proclaiming the com-
ing of the streamliner on its nightly thousand-mile
race to meet the sun. Throngs stand breathless at the
trackside, thrilled at its passing. On board, in the alu-
minum-paneled solarium, passengers check watches
and a stewardess telephones the power car to verify
the speed. Eighty-seven miles an hour! This is a
new era on the railroads, Next month the first of
two articles about this new era will take you aboard
a million dollar streamliner, show you in eight pages
of Coloroto pictures the trains of today and tomor-
row, gay, colorful, swift.

Next Month

{JVER vision the day when the
air would be so full of planes
that stop-and-go lights would be
needed to prevent traffic jams?
Well, that day is here. Busy air-
ports have so many simultaneous
arrivals and departures that they
use traffic control systems. Read

how it's done next month in
“Traffic Officers of the Skyways.”

Up and Down

MEN are looking up and down

today into wvast regions of
mystery. Man-made devices have
only traveled about twenty-six
miles above the earth and about
five miles below sea level. The
earth is filled with wealth un-
tapped and the sky above contains
waves, “mirrors,” radiations and
substances vital to life on this
planet. Read in Oectober how the
frontiers of height and depth
gradually are being pushed back.

The Fix-It Boys

IN EVERY calamity—flood, fire,
earthquake or tornado—an
“army of generals” goes into ac-
tion to help restore order and
keep things moving. They are the
maintenance men of the tele-
phone, electric power and gas
companies. Each is a trained man
who starts out by commanding
himself and gathers his army of
volunteers as he proceeds. Read
of their heroism next month in
“They Keep Things Moving.”

FPublished monthly by POPULAR MECHANICE 0., 200 East Ontarfo Btreet. Chlcago, T. B A, Single cops In United States, 23
cents; $2.50 a year, 34.00 for two rears. $3.00 for three years in Unlted States aml possedslond, Canada, Newfoundland, Labrader and eoun-
tries of the Americas and Spain. To all oiher countries add $1.00 & year extrs for overseas postage, Changes In sddress muast be reported
to us lmmedistely to ellminate delay. Entered a3 Becond Clags Matter, Hept. 15, 1803, at the Post OfMce at Chirago, 1inols, under Aet of
Mareh 3, 1878, Entored a3 Becond Class Muiter st the Post Office Départment, Canada. Copyright 16368, by Popular Mechanics Co. in the

TUnited States, Australla and Franoce.
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. . . there’s nothing like

Simoniz!

Simoniz
Makes kl.! H
Cars Stay Beautiful

Simoniz is diferent! The beauty it gives to all
finishes is not a here-today-gone-tomerrow
But a rich, protective lustre that is
hard for weather to wear off. Besides, Simoniz
makes every linish last longer and keeps the
colors from fading. So, the seconer you
Simoniz your car, the better! If the linish is
dull, first clean it with Simoniz Kleener.
You'll be surprised how gquickly and easily
it removes all the scum and grime, resloring
the lusire, And nothing takes the place of
Simonizand Simoniz Kleener. Alwaysinsist on

shins.

(Contents—Continued)

AUTOMOTIVE
Prospectors in streamline truck hunt ore . . ... .... 337
Water fed to rubber sponge for washing car ..... .338
Automatic time stopper for idling moter .........348
Eight-passenger car for road or vail .............351
Streamline car with rear engine ...........04....351
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Dashboard holder serves lighted cigarette ........ 383
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Stratosphere suit for high altitudes .............345
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Helicopter wing revolves after ship takes off . .. ... 368
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Forest fire fighters directed by radio from plane...418
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Ocean-going forry designed in wind tunnel .......377
New rigging adds speed to model bont ...... 1102388
Barnacles shocked off ship by electricity ......... 400
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Modernistic diving tower of conerete ... .......... 344
Modern English church departs from traditions., .. .iﬁ;
Long-legged tractor straddles ditch to lay Elpu R )

FARMS AND GARDENS

Snap-on garden hose coupling fits standard faucets.395
Cheese laboratery on wheels travels to producers. . 408
Scales mounted on trailer to weigh farm animals...409

HOUSEHOLD
Can opener serves alsoc as holder ........ sssssss 339
Wood veneer table is impervious to burns......... 360
Water keeps refrigerator cool ..................378
Cooling system delivers perfumed air . .... R 394
Inexpensive Venetinn shades of washable paper. ..384
Waterprool zipper bag finds many uses ........ ,407
Making home tasks a pleasure ..............414, 415
MOVIES AND PHOTOGRAFPHY
Photo seen as if enlarged in demonstrator ........361
Daylight developing tank for miniature flms. ..... 363
Picture frame and photo album combined ........388
Fingerprint reproduced on silver sheet ........... 379
Midget playors posed for scenes of big game ......401
Sound movies used to identify criminals ......... 408

RADIO AND ELECTRICITY

: . ; Wild bird songs recorded on photographic film....338

them for your car! The Simoniz Co., Chicago. fain-barrsl boom taken out of radio reception. ... 344
Lomp kills germs in alr ... cooisvvvscsavsnse 353

Electric timer rates watch qulckhr ............... 354

Music broadcast from traim . .. ..0 0000000 oas . AEE

Steam from electric bulb burns paper ...........362

MOTORISTS WISE China rotary lamp clock . .........:0:00060:002% are
Robot gives four-minute lecture on machines ..... 400

Receiver uses forty tubes and five speakers . ...... 417

One-tube broadeast receiver works on six batteries. 420

Hints for radio experimenters .................. 421

Acoustical labyrinth extends loud-speaker range. . .422
{Continued to page GA)
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HOW
TO SELECT
A BETTER

SPARK PLUG

HAMPION has recantly hod the great satisfaction

of perfecting, through the use of Sillment, o
compressed dry powder seal, what is, to the best of
oui knowledge, the first completely and permanently
gas-tight spark plug. Remote as this development
may seam from the average moterist's viewpeint,
octuclly it represents an enormous step forward.

Years of constant research are back of this single
advance, but it is only one of a score of similar de-
volopmants in the last 26 years, All have invaolved
great investments of tima and meney, in many arts
and sclonces, human skill and ingenuity, manufae-
turing and engineering equipmant. The scla purpase
of this is that Champions will give your car batter,
more sconomical and more dependable engine
parformance.

When you buy spark plugs consider the reputation
of the maker. Today more than sver before there
is no substitute for experience in designing and
building spark plugs thot will enable your car to
perform up to 1936 stendards.

Judge spark plugs by those whe use them and you
will choose Champions, Thirteen consecutive years
of supreamacy In racing throughout the world, prove
conclugively Chompions maokes every engine o
better performing engine. In a like paried Cham-
pions have enjoyed an ever growing preference
among tha majerity of the warld's moterists while
over 150 makes of spark plugs have appeared on,
and disappeared from the morket. Today the ma-
jerity of American outemetive angineers as wall os
the metering public specify Champion Spork Plugs.

TO RID YOUR CAR OF MOTOR “BUGS"
INSTALL A SET OF CHAMPION PLUGS

r
§ CHOOSE THE
SPARK PLUG

AN

PRTERTEN

5ILLIMANITE INSL-

LATOR — Sillimanite has
demonstrated itsell o be the
finest spark plug insulation
ever developed. Champion
owns the only known commer-
cial deposit of Sillimanive.

SILLMENT = A new coms
pressed dry powder which
ms an  absolutely gas-tight
seal, keeps Champions in their
sssigned heat mange, Pre-igni
n.nri-rlllﬂm-d! destruction,
com wion losses and service
mﬁ: are eliminated, Ob-
viously power, gus and oil are
saved.

CHAMPIONS

( H-‘L"'I]-m

@ELECTR&DES—Sp-chl
alloy with catalytic agent to
prevent bridging of gap=—oxi-
dation or formation on
the wire itself. Covered by broad
and exclusive patents.
@G&P—Thu form of gap as

TﬁrLduhm:Hu operation
emplo forming gap is
patented.

When writing to advertisers please mention Popular Mechanics
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Lou Meyer,

left, Only

3-time Winner of the

Indianapolis 500-Mile

Auto Race, Receiving the

Pyraoil Silver Trophy from

FrankBriske, Competing
Driver,

Pyroil sed by 9 of the First 10
Finishers in Indianapolis Race

_T.u the world's test sport spectacle—the In-
dianapolis 500-Mile Auto Race—Pyroil has four
years successively been used by the winner and the
majority of runners up. This vear 9 of the first 10
finishers as well as 30 of the 33 starters, used
Improved Pyroil!

Pyroll—Improved —is o product that fits your car
to “take" the inere speeds, mereased compressions, in-
ercased temperatures, inereased frietion of the present day mo-
tor. It safeguards all gears, bearings, pistons, valves, evhnders
against many damage dangers. It has the unusual ability to
stop corrosion of metal parts]l Hetter operation, less repuirs,
rémult  You save many times Pyroil's slight cost. Ask any
FPyroil user|

If you haven't tried Pyroll, do so today. Use it there-
after (n few ouncea at a time), in every Alling of gas and vil.
'EIM lt..dtl_.:;:-. in the “Iil;l trummla-:un ul;éli d.itﬂ.’qlzlrlmtul as Lou

eyer did. The Pyroil you at service stations,

III: other dealers tlruulml the world is exac
same product used by these famous drivers at the
Indianapolis race.

Mail coupen for Free metallurgieal report, photomiero-

gTa I:]: and ut.mnpmunt I'gcft.-!. E?Ed?inufn?ung;nd&s?ﬁqi
¥ ¥ mpany, ' ¥
Blde , LaCrome. Wi i nhi "

Pyroil has been tested Popular Mechanics and is used
by Popular Mechanics' and Equipment.
UNUSUAL BUSINESS W ipetemeorcron
[patent tected
OPPORTUNITY, CHECHK ﬂnTth‘.‘BI h].llr‘l
COUPON BELOW. on "

Every
45

s Fou nder

PYROIL COMPANY
S8 Pyread )
1

L e Metallir-
gleal  Heport  and o8
wim, o wlillign i
L TFlens sesd derills of
Bales Dpgostendly for e

Adilress

Clay.

Blaie .,

AS OIL AND GREASE

(Contents—Continued)
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Air conditioner for desk space within office .......407
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your honest answer ...

toward assured success.

Opportunities in
Traffic Management

The field of Traffic Management offers real opportunity
?wl'.liir to the man who knows. Spare time study and the

to succeed have pushed scores of Traffic employees
up the ladder to financial success. Many LaSalle-trained
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
or 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 master instead of man.

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

(4) Mang top executive places are filled by men

who have studied law.

No matter whether you are in a big corporation or a

small business—in a great 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 you'll find law-trained
men who came up through LaSalle. What others have
done, d}'ﬂ‘l.‘l 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
effective features of modern law instruction.

Executive Training

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

TA

Plan Your Future

Choose Your Field NOW For Success

Will you master fate or will fate master you? That's a question deserving

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 you with the comprehensive, specialized training
for which it is o famous. Choose your field .
below for the free booklet you want us to send you. It can be your first step

. . now! Check the coupon

trained executives is growing rapidly. We train you

thoroughly at homein your s time for every type of

executive work—teach you the principles and practices

used by our most successful business leaders and help
ou develop your management capacity—by a training
uilt with the aid of outstanding executives.

Become an

Expert Accountant
The Profession That Pays

The demand for gkilled accountants—men who really
know their business—is increasing rapidly. New state
and federal legislation requires much more, and more
cfficient 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
Emve their qualifications in this important branch of
usiness are rapidly promoted to responsible executive
itions—given an opportunity to earn real ies,
he range i1s from $3,000.00 to $15,000.00 a year—even
to higher income figures,

Under the LaSalle Problem Method vou can at home
acquire a thoro understanding of Higher Accountancy,
master its fundamental fprinciplcg, become expert in the
Egactlml application of these principles—this without

ing 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 efficlency engineers and éﬁruﬁﬁd blic
Accountants,

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

Mr. Salesman: What’s Wrong?

Why aren’t you making more sales—more money? Is it
%uu—c-r your proposition? Check up first on yoursell,

ther men—no better than you—have found their
carnings iump and stay up when they trained with
LaSalle. Literally thousands 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 ficld ex-

perience. Train for top-notch production with LaSalle,

LASALLE EXTENSION UNIVERSITY, Dept. 964-R, Chicago

I would like to have your special booklet—without any cost or
opportunities and your success training in the business

0O Higher Accountancy O Commercial Law

O Law: ree of LL.B. O Expert Bookkesping

O Traffic Management O C. P. A. Coaching

O Modern Salesmuanship [ Industrial Management
O Business Management 0 Modern Foremanship

I have checked.

- -

obligation to me—about my

O Personnel Management
O Business English

[ Business Correspondence |
0 Effective Speaking
O Stenotypy

-

------------
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For Clean-up King

I Nominate. ..

By Lou Gehrig

New York Yankee's Clean-up Ace Makes
Nowvel Choice for All-Time Honor

I DON'T need to tell baseball fans how impor-
tant the “clean-up"” (number-four) man is in
the batting line-up. With three good hitters bat-
ting ahead of him, his wallops bring in the runs.

I have watched some of the most famous
“clean-up” men in the history of the game. But
the other day I had the pleasure of seeing the
“glean-up” king that gets my vote for the “all-
time" honors, Strangely enough, this “clean-up”
king isn't a slugger at all. Instend of cleaning
up the bases, this one cleans up faces.

While in Boston playing the Red Sox, I made
an inspection trip through the Gillette Safety
Razor factory. There I discovered that what is
true of baseball is also true of Gillette Blades. In
baseball, the pick of the raw material is tried
out, tested, and trained for the big league teams.
At the Gillette factory I found that they buy only
the finest steel, and put it through gruelling
tests before it iz made into Gillette Blades.

For instance, like a rookle baseball player,
Gillette Blade steel has to be hardened and
tempered. To do this, Gillette uses electrie fur-
naces, each one controlled by a device which
can tell in an instant if the steel passh:F through
the furnaces requires more heat or less heat.
Faster than a speed-ball, the signal is flashed to
a great battery of switches, and the heat is
raised or lowered accordingly.

Then grinding machines, adjustable to 1/10,000
of an inch give Gillette Elades shaving edges so
keen you can't see them, even with the aid of
the most powerful microscope.

These are some of the reasons why I nominate
the Gillette Blade for all-time Clean-up King.
For when it comes to cleaning up on stubborn
bristles, with the greatest of ease and comfort,
Gillette hits a home run with the bases loaded.

With these important facts before you, why let anyone
deprive you of shoving comfort by selling you a substi-
fulel Ask for Gillette Blodes ond be sure fo get them.

GILLETTE SAFETY RAZOR CO.
BOSTON, MASS.

(Contents—Continued)
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Painting behind a radiator ....cccvnevsccsscaans 448
Ti'ﬁ;ll"_m“r IILII. h“ld_h,'_ Ilil'_ht lltl:h [N S -:4-“2
PHOTOGRAPHY
Plate-sinking photo mounts .....cc00v0000000...427
Adjustable easel for photo enlarger ............. 439
Background for the amateur photographer ....... 445
Universal tripod for still and movie cameras ...... 473
POWER TOOLS
Grease cup enlarged to repair worn threads ...... 432
Drill-press attachment for a lathe ............... 442
Rotating tailatock center .....cccoanansaaasnannns 455
Routing table on drillpress . .......00.000000044 465
Metal lathe adapted to wood turning .. ......... .475

STORE AND SHOP
Mimeograph-stencil borders cut with lead pencil. ..430
Powdered abrasives applicd with salt shakers .....432
Gri'.n:hr_ lhl.lld I.I- hﬂm:mlﬂ!_- TR R A NI R R R “B

Lilhl ..Il#“. fnr .m‘!l wrk L AL N E R EREEREEREER %"‘"%"m
Cutaway boxes sell candy ...ccoconsneccessssncs 464
Finding diameter of ceiling pulleys «cvocevvvacas . 464
Repairing cracked pipe line ......cc000000v0....470
Cﬂmlﬂ] ﬁlﬂl‘!l- fnr dilnl‘r-‘ R B E R E R B +++++|.-4Tﬂ
WOODWORKING
One-piece picture frames made on shaper ...... . + 438
Novel magazine rack ....................0.....445
Bowls formed with telescoping wood rings .. ...... 453
Grooves for inlay strips eut aceurately .. ......... 463
Sawhorse stands firmly on uneven floor .......040 471
MISCELLANEOUS
Beach umbrella has tray .......................426
Auxiliary fuse for #xperimenter’s bench .........432
Sprinkling head improvised from pipe .......... .432
Pouring liquid from a jug .......0000000000.....433
Stencil templates assure ACCUTACY o osvi s ccnnnnss 433
Lights and bells ohey your voiee .....c000000000. 434

Inner tube made safe for bathers .......2..000....440
Tether prevented from tangling by garden hose. ... 442
Funnel from nursing nipple .. ...00004 i
Aerial clubhouse for boys ........0...0..0.....44
“Training ship"” for young sailors -..:.:::..
Floating boat pier rides at uniform height . ..
Gathering thermometer liguid ............
Dancing doll puppet ...........cc0cc00000.....450

Lettering guide quickly adjusted .........

Dispensing nails on job ........00... —— 470
Swivel drawing board stand of pipe covovoucnans
Mail carrier's folder has Eoc_k‘lh' sesssrssssenss.s 4T2
Cue chalk kept on table leg e

Round paintbrush improved ....:vv040 srssnneesAT6




POPULAR MECHANICS ADVERTISING SECTION 0OA

A MAN cannot conceal ability. And the
mean who is determined to go some place
and is doing something about it cannot
conceal that either. His associates feel it

and his superiors recognize it. The man

who looks ahead knows the importance
of training, and other men who have
looked ahead and gone some place know
that I. C. S. offers the right kind of train-
ing. Look ahead — mail this couponl

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 5629-H, SCRANTON, PENNA.

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

TECHMICAL AND INDUSTRIAL COURSES
Heat Tranimenl of Metals O Flumbing O Bienm Fitting [ Bridegs Enginesr
Hheet Motal Waorker O Hesting O Ventilation [J Bridge and Buildlag Forsman
Telegraph Engineer O Afr Conditioning E ﬁnmi-try
"_ nriRny

0 Architeet

O Arehitsoturn] Diraftaman
o nllﬂi-ﬂ!!: Estitiaat

O Contrastor smd B e
[ Struetural Deaftsman

[ Btruotural Enginesr

T'alephane Wark = Hieman FErgliser
E Coal Mining

Hleam Elml‘riq Engineer

Marine Enginesr Mine Foreman

O Management of Inventions AMachinist O Toslmaker H. . Locomotives MNavigstion
Electrical Enginesr Patternmaker . . Section Foreman 0 Cotton Manufaeturing
lg]'l Alr Brakes [J Il I, Sigoalmen [0 Woolen Manufsoturing
m| Wdll-}nl. ectrio and CGan Aviation Engines £ Highway Enginesring B Agrioul{ure
O Reading Shop Blusprints Antnmabile Mechanis 0 Civil Engineoring

Fruit Growing
O Burveying and Mapping kry i
BUSINESS TRAINING COURSES
0 Bervios Siation Balmmanship
0 Fint Year Collage

0O Grada Behool Subjecta
High Bchoul Bulijocia

O Imdustrial Mansagemont Beoretarial Work O Busi Correspand Collags Preparatory
T B mil Hpaniah ] Frunsh Hrtepagraphy and Typing O Miustenting
[ Aprounianey Falmmanship Civil Hervies o 1 Carrier H Cartooning
Ad & O Hailway Mail Lattering Bhow Cards [] Gigna
O Apartment House Mansgement
Name, wnen st U Addrers
City..... R R e RO R State.....oionemsennss Present Porition., e
If wou reside in Conada, send fhis coupon fe Qhe Inderpolional Correspondewce Hohowls Comcdian, Limited, Monfresl, Concdo I

When writing to advertisers please mention Popular Mechanics



10A
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ARE

This. man has routine job fin
Ehom. ‘h'l.'u'.llrt like to earn rurtru
money, advance to better job,
but || Wl ;u;ﬂu g nhout it. 1||'|| ill
be doing same work 20 years
from now,

Onk

OF THESE TWO MEN

Thizs man had job in "'h-"p
Wanted more pay pnd better
job. Learned Practienl Deaft-

ing at home from Engineer Dobee, ¥
Advanced steadily, incrensed his v
earnings considerably, became

full-time draftsman.

T

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

ENGINEER DOBE Government efforts to help are
has b o3¢ ¥ making things hum. In some
succesnful students, {actory towns a shortage of drafts-
aged 16 to 18 to past 56. men appears at times. Many
Established since 1000, {yined draftsmen will be needed
on better jobs —at better pay and shorter hours.
Who'll get those good jobs? Of course, the men

who have prepared—so, prepare nowl!

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

Here Is Your Opportunity!

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

No Experience Required

With Engineer Dobe’a method no previous experience is nec-

essary. High School education not needed. Everything made

plain, Practical work from th: start until you're in position,
Time is money, Learn d in your spare time. It"s high

time now to prepare, Don't wait another coupon
for Dobe's I:r;bnuk e

ENGINEER DOBE wiiviic,in.

Better JOBS Now

Start NOW

Win PROMOTION-DRAFTING

If vou're a mechanie, a knowled ge of draftemanship may
make you a foreman or superintendent in short order.
Get out of overalls and draw the pay of a boss. If you
are 4 rn draftsmanship, a foundation stone of
many a line of busmm

In every walk of life, practical training in draftsman-
ghip will prove valuable. Even if you never accept a job
as a draftsman, will you not be money akead by taking

eer ‘s courses

You'll be mutd at the sE:eed with which can
learn in your spare t:.me eer Dobe's mhcﬂ
Method. coupon TO f-ar free book entitled

All Working Tnnls Furnished

Here's a valuable sel Complete Ouifil,
of toolp=—sent af once size 20x25 in.,
{also adrawing table) furnished
—all wi::‘wt exira

i ENGINEER X DOBE, Div. 3376 I.ﬁu't]lll, L =
= Send me your free book "Successful Drafismanship”.

H Please explain how you assist your graduates to good I
2 positions as draftsmen. =
: DV i R R R R A =
[ |

BN NS [0
= ]
g TOwn =
S s AR e .

When writing to advertisers please mention Popular Mechanics
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EASIER WAY
TO SUCCESS

ELECTRICITY

LEARN THE GREATEST INDUSTRY

Are you dissatisfied with your job? Are you out of a job because you lack specialized
training for a live industry? Is your future uncertain? Then let me show
ing, easy way to get your start in Electricity, where thousands of T

earn good pay. Where hundreds of Coyne
week. Coyne has been training ambitious fellows for the Electrical Industry since
1899, Whether you are 16 or 40 years old, Electricity thru Coyne training offers you

a big future—and you ean start training any time.

Opportunities for a good job, or a business of your own

day brings news of new developments in this fascinating, big-
uture for the trained man than ever before. If you are ambitious
et ..umaﬁ I want to help you. MAIL THE COUPON BELOW and I'll tell you about my finance

m which has enabled thousands to ﬁet Coyne Training with very little money. Get memg first,
monthly tuition payments ata:rtmg FIVE

MONTHS after you begin your training. This is not n correspondence course.

Learn By Doing In 90 Days

Here is YOUR life opportunity. Ev
{?y feld, with new jobs and a greater
2

take 18 months to complete sma

The g‘reut
Doing mnl

equipment assembled strictl

e Shopa are famous the world over for their unusunl Learn-by-
of practical, individual instruction. There is no book study, no
reciting—you learn guickly and thoroughly by doing actual jobs under the
personnl guidance of trained instructors, on a great outlay of machinery and
for training purposes. That is why, in 12 short
weeks, we are able to take fellows without previous experience or a lot of book

learning, and train them for their start to a real future,

MANY EARN
WHILE LEARNING

If you need part-time work to
help pay living expenses while at
school, tell us your problems and
we may be able to help you as we
bave hundreds of other studenta,
Then, after you gradiiate, our Free
Employment Department will give

u life-time amployment service.
i:“tery Coyne gradunte also re-
ceivea a Life Scholarship, with
free technical and business service
and privilege of review at any time
without additional tuition

LR e.

Graduates are drawing Good Pay every

PREPARE , forjeve

DIESEL OPERATOR
ARMATURE WINDER
AND TESTER
SUBSTATION OFPERATOR
AUTO ELECTRICIAN
INVENTOR

ANCE ELECTRICIAN
.dll.‘“ﬂﬁr irﬂﬂﬂﬁiﬂm
and many other money-making opport:
fties in the Electrical fieid. Learn by actial
work on real dynamoa, engines, power
machinery, autos, switchboanls — eqguip-
ment ranging from door bells to large

F““‘ff maotors, eontrols Eeneralors, in

Il operation every day.

DIESEL ENGINES, REFRIGER-

ATION, AIR CONDITIONING

Trained men are nesded in these r“.mldly

expanding felds—two of the fastest
industries in America today. lE'It

now I'm including instruction in Diesel

Engines, Electric Refrigeration

Condi At 00 eXtra Cost.

HOME OF COYNE SHOPS
This s our fireprool modern home ﬂ'l:ll‘.r&cﬂ
iz installed thousands of dollars worth
Electrical uipment. Every comfort and
convenience has been arranged to make you
happy and contented during your tra.{ni’rt::
H. C. LEWIS, PRESIDENT

FOUNDED 1899

ELECTRICAL SCHOOL

500 5. Paulina 5t., Dept. fﬁ-?‘&,m-\,ll.

OF THE AGE —TRAIN NOW FOR A REAL FUTURE

Finance Your Training/

U an amaz-
NED MEN

PROOF &ofouie arsvess

T owe my electrical siccess to rour 12~ Wtc't uhap
cotirse,” says K. B, Umbarger of Tennesses, *Two
weeks after leaving school 1 took a wiring job,™
repoarts E. (. Berndt of 1llinois, *“amd the profits frem
this one job alone more than 1:.nl|.| for the entire
course,” A, C. Hoehole of Ohio saya ** Recelved several
raises in p.ds. due to the training 1 received at
Coyne. I couid quote from hundreds of similar
letters from su ul Covoe-trained men. What
they have done, you should be able to do!

GET THE FAcTs... NOW

_[“n,-.-nﬁ- in :‘.lur great chonce to get into this hlg-

pay field. Thia school is 37 yeams old . . . Coyne
training ia tested. And it costs youo nothing to
out about this amoringly easy, practical way to
h[.: success. Simply mail the coupon below and
IJ n.hd i-'ﬂ-l.l the big, free Coyne
th photographs . . . facta
-t nnnn:tunil.iea There's no

obligation . . . 5o act at once.

Send Today for [
this FREE Book! ;

B CoyneElectricalSchool,

500 S. Paulina St., Dspt. 85-12, :uuu-.:lll-

Withoiit ohligatin penid full dietalls
. ’ 'P-yu-l:ru?ﬂng:-ﬁ 'I:El'-é-l‘ld'l.ll.ﬂﬂll"; l:j.u.n m
.Fn-c Iustrated Catalog.

I..Nnmt ............................ AR AR

. e P A PP

If_':ljl

. .Y
Mail in :nw.-lupe ar ;mu: un n postcard.

When writing to advertizers please mention Pnjml'ur Mechanics
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Arrest Him, Officer!

I'LL HAVE COMPLETE FACTS ON
THE OTHER FELLOW TONIGHT!

Follow This Man!

ECRET Service Operator No. 38 is on the job . , , follow him

thruugh 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 hf:«lp him sull.re
t mysteryl BETTER than fiction because eve

isT UE. No obligation. Just mail me the coupon aﬁget—

FREE X' 58 e o s et |~

And the best part of it all is this—it ma npcn olir éves to
the great opportunity for YOU as a well paid gmgcr}rf‘rmt
Expert. Thisisa young, fasi-growing profession. The kind of
work vou would like, Exc:tementl r|l|5l Travell A regular
mionthly salary. Reward mone d remember: graduates of
{tln% e blct IEAP t;?%'é: of al Eﬁ%‘ﬁ?ﬂ Bureaus in the
. 5. Quic ail the Coupon "Il send th
Free Confidential Reports| P R
INSTITUTE OF APPLIED SCIENCE
1920 Sunnyside Ave., Dept. 1356 Chicago, lllinois
'----------u------------------1
Institute of Applied Science
1920 Sunnyside Ave., Dept, 13-56, Chicago, Illinois
Gentlemen:—Without any obligation whatsoever, send
me the Reports of Operator No. 38, also your illustrated
Free Book on Finger Prints and E:Il.ll‘ w prices and

Easy Terms Offer. Literature will NOT be sent to boys
under 17 vears of age.

-----------------------------------------------------

An’drﬂs

e O e -

.

When wiiting please mention Popular Mechanics
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LECTRICA

ENGINEERING

A broad, basic, intensive course
Complete in One School Year

Incliudes the fundamentals of Refrigeration, dir
Conditioning and Electronica
Preranation under skilled instructore for new op-
portunities in electrieal held. Approved by educators,
endorsed by industry. 43 years' sucoessful experience,

Theory and Practice Combined
Theory and practice are closely interwoven in class-
room and laboratory. Fireproof dormitories, dining
hall, laboratories and shops.

Prepare Now
Bliss men hold responsible technionl and executive
positions, Catalog on request.

Wy BLISS =S
119 Takoma Ave., Washington, D. C.
MECHANICS

To & WELDERS

Auto Mechanies and Welders are In big de=
mand. Complete courses In arc and
lelurlﬂu welding, body and fender

nmnIPu palnting and metal An-
].ir e you learn. Enrollnow ||
.l.t lplal law rates. Write today.

MICHIGAN TRADE SCHOOL
3758 Woedward Ave., Detrolt, Mich.

CAMPIO HIGH SCHOOL

FOR BOYS

LIII(U[AF

52 years old. Backed by 400 years of Jeauit tradition and success. Pre-
pares for all ]I- ges and universities. Inspirng location }m- ot
moat complote egulpment. All aporta, Including CGaold ll'l"li!.l = Hiockey

RO.T.C. Cat 1.l ~r1 REE. Camplon, Box 20, Prairie du Ehh—n wis

AT HOME You van learn by our mocdein anad
orginel system of metroction I."l'!l'}' part of ihe

Watch 'IhpnlrlnT Trade nl home. You can
CRTTI INOEY ‘bl]ﬂ' enrning and Prepare youuraek
for n well paying poaition or siart in business af-
ter completing our course of instroction. Good
watch ropairers are in demand and generally eamn
vury good salaries. For particulars spply to the
ﬂlu.nﬂn Sehoal af Watech .‘Ii.‘llrll'l'

E Masss Si., MILWAUKEL Wi

.|1th mafe mopey 84 8 DENTICIAN W akme

- Rantr .'||-i mlinn eal Laberaiery Trll:'.v.'
e "Dy, live, Esay tersas, Took FILEE. Ask for Cuiadog 7
Py M. T, SﬂHI]I}L «f MECHAMICAL DENTISTAY, 125 W, 31 80, 0. 1, €.

1.00 for L

Entertaln for all oceaslons. Bend §
p % with

Producing Program of 23 Trick Drawin
atructions, (.l.ul of Chalk Talk Bu;
BALDA ART SI'. VICE, Dept. K,

GOVT. JOBﬂ)

o8 Froe.
sh hnlh Wis.

l
SALARY (BL T IX=" { JPOSTMASTER
7O START LYP. 0. l.nbm-w_ { JElsvator Conductor
[ VR, F. D, Carrier JAuditor
4 90 tU L }Epocial Agent J JBtenographer
: ;El:;l;-ﬂhl?l Ilumhr ggﬂ. Border Patrol
L Al C‘]Im t.hphﬂﬂl ﬂm.
$ IT‘E '1 YP. 0. Clerk E IWatchman

{ Meat Inapector

[ }Epecial Investigator{ )Becret Bervies Opr.
{ JTyplst { YFile Clark
DIMENT INSTRUCTION SERVICE
St. Loulis, Me.
‘How o L.tu-.lﬂ'j far

MONTHLY

MEN..
WOMEN petrte™

Guvermman! Fosilisne (11

nrkail ariea,
lq' pﬂhqﬂ‘ lomations, oppartunites, ote, ALL ‘.:|]"‘1T HLH"

18t0 50

il en bars *

PRI 5 o5 5 i S R R R

PR T s o 55 s s s s b S S EF AR B R TR S SR
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oJ. E., SMITH, Prezsident, National Radio Institule

The man who has directed the home stody

training of more men for the Radin Induostry
ti:an any other man in Americs

Broadcasting Stations

! manngers, engineers, n;mtm in-
stallation and malntenance men for fasci-
uating jobs and pay up to $5.000 a year,

Set Saervicing
Bpare time set serv-
icing pays many §5,
$10, §15 n week extra
while learning. Full
time mervicing pays
as much s $30, $50,
§i5 o weck.

Loud Speaker
Systems
Building, Installing,
servicing and operat-
ing public addresa A

systems s another
growing field for men
well troined in Radio.

HERE'S PROOF

THAT MY TRAINING PAYS

$80 Monthly In Spare Time
"!Mnlldh-'pl.ﬂl.!m wiill holding

job . Hince u.nrn[l five r\-tl
W‘:ﬁum :cm&em?n
o

- oFam making
]
gﬁ.‘"ﬂﬂg

' R h-":mm
i B oo with the nge
Fain Tty

Be a Aadio Expert

any ke $30 $50 875 ¢ vk

| will train you at home For many Good
Spare Time and Full Time Radio Jobs

Do you want to make more money? Ra- Extra Mnm{ Job Bheets. They show you

dio offers ¥ou many opportuiities for how to do Hadio rcil wir jobs that you can
well-payving =pare thine and full time Sobs ecasli I.u nrj uickly [ Throu Jmuunur train=-
And you don 't have to give up Your press ing vioill [r]ﬂll.l- that made
erit job aor leave home aond spesd o lot of rqu-e Ll.me n:lnue]}'—ﬂﬁ m a year—for
money to become a Radio Expert. bundreds of fellows, My Irnimn i i'I,;
Many Radio Experts Make ucus &y ‘the-Oouise. tHa pare foe Jtaet
530, $50, 575 a Week 1 Giva You Practical Experience

Radio broadeastiog stations employ engi- My Course is not_all book training. 1
operntors, station managers and nend  yon special Hadio equipment

pay up to $,000 a year, Spare time Hadio show ¥you w to conduct experiments

gt BErvicing pays as mu Eﬂ tn $500 and boild eircuits which illustrate impor-

a yenr—iunll time Jn}:ﬂ with Ha jobbers, tant principles ysed in modern Radio re-

m.u_-uulnr:turcn and dealers as much as ceivers, broadeast stations and qudapﬂkt!'
$30, o week. uﬁ[tuy Radio Experta ingtallations. [ show you how to build

] nﬂ.La Lhr_u.‘ own f time or part T,m:a testing apparatus for use in & 1||r|.' time

adio sales and un’lca businesses, Hadi work from this equipment, ia 50-50
manufacturers and jobbers employ tu.tf-ru. method of trai makes IEI.F.EII'EIﬁ nt
tmmecl:p{ [nrem.en,me CErE, 'Eﬂiﬁm home interesting, Iascinating, practical.
E’f;,'..,ﬂ:;" o L ";;*m,& te  YouGetaMoneyBackAgreement
the world hml.:lp! Au‘_umu ile, police I am so sure that I can train ¥ou success-
aviation, commercial Hadio, and  lon fully that I agree in writing to refund

aker aystems are newer flelds offerin every pemn¥ ¥on pay me if you are not
sood opportunities now and for the l’u‘: ﬂ:‘llﬂﬂd ‘T'lh my fél‘-'l-:mlh& and :!Imﬂ:

1. r levision promises to open many rvice when youn finish. e
- E i b so0m, X emn Illluﬂrt:ruln;:d “"E copy lftlli! agreement with my Free Book.
E“ ’"’E food Jobs in_ these branches of  Find Out What Radio Offers You
heir statements. Mall the 3. godur,  Mail the coupon now for

mut-un “Rich Rewards in Radio.” It's free to
There's a Real Future in Radio any fellow over 16 years old, It dmcrl:bﬂ
for Well Trained Men IRI':};? 5 !Imlfﬂﬂtima anid ﬁﬂ} hﬁf oppas
nnfties and those eoming in evigion s
gnuﬂulﬁ l!-!-I'E'l'dJ‘ Eimﬁﬁh‘n:&. iy th;;': tells about m_!'lr*u.mlni:i gﬂnﬂ:u and Tele-
worth ,ﬂ,b tuh:ﬂ. and parts -,ﬂn_., wi'-;!—- vision; shows vou actunl letters from men

an increase of 2095 over 194! Over 1,- 3 have 'tr'm: eHlna:'ﬁhlt they are doing
100,000 anto Hadios were sold in 1905, 3555 and parning t d out what ,ﬂ'“'““ offers
IIIDI"E" thon im 10341 22000, 000 homes are to- YOI l‘[.’l.IL THL COUPON in an
{ mul.mwd with Hadios, and every year  €nvelope, or paste on & postcard—NOW]
oné of these sels BEo 1‘_|1_||‘. af {]nl: ani o E. SMITH, F‘I'llq"ml Radio Institute
are replaced with newer models, Millions Dept. P
more nesd servicing, new ftubos, Tepairs,
ete, Broadcasting stations pay their em-
lovees  (exclusive of artista] more
r 000000 & year! And Radio
in I. nnr !I.m':'h:lslr.'r El!'ilﬁrn'llhz I'Hl!
few hundred S-n-week
1:-1:; have grown to f.tlcn
han 2 years!
Many Make $5, 510, 515 a
Week Extra in Spare Time
While Learning
Practically every neighborhood needs
a good spare time serviceman, ‘The
day you gtart sending you

This Coupon is Good For .
One FREE Copy of My Book

J. E. SMITH, President, Dept. 6JP

: Hltiﬂul Radio Institute, Washington, D. C, 4
¥ Dear Mr. Smith: Without obligating me, send "Rich Rewards in 0
M Radio,” which points out the spare time and full time opportunities |
in Radio and explains your 50-60 method of training men at home in 1
= spare time to become Radio Experts. (Please Write Plainly.) -
R 7S S— s AR e, 8
= AR e |
[ |

T 1 L Ry SO R, ~STATE..... g
U5 I O D S B Y EE BN BN S8 55 BN G SN e --_--------‘
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HIEh School Course
at Home

Many Finish in 2 Years

You can complete thissimplified High School
Course as rapidly as your time and abilities
permit. Equivalent to resident school work
—pr fares yvou for entrance to college. Stand-
ard H. 5. texts supplied—Diploma. Credit for
H. S. subjects already completed. Single sub-
}eclnt’dumt:d High School education is very important

advancement in business and industry and socially.

College Entrance

During the past 14 years, our High School praduates

Ve n al'fl'llll-ll'.‘i to 531 different Universities,
Colleges, Junior Colleges and Normal Schools—809
of them without entrance examination. Course also
prepares for teachers' certificate and pre-professional
examinations.

Business—Industry

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

In Industry—Mechanical and Engineering lines—
Hu muntn.l;;av;;tal least an :Iﬁlmen?_lary kmwlﬁdgn of

ysics a mistry—be able to figure quickly and
accuratel y—know mthtmuf Mecha mcg] Dr;wmg
nnd blueprints—and be to talk and write ac-
curately and clearly on both your work and ordinary
topics of conversation.

Our High School course meets the pre fmrntm-_v edu-
cational requirements for Business and Industry

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

Don’t Be Handicapped —
Complete Your Training Now

Be a High School Graduate! Prepare yourself for promo-

tion in Businesaand Indus-
20 Other Courses

try —I ar the Professions,
College Entrance and so-
Over 180 noted
f:.]r““"" and I|IIIII'P‘I1

cial success. No matter

whit line you may select,
ll.nlrl-lm mtrrhi whiei: 1.-
T IFI'I‘IIEI wchooin
leges l'rr lnli

High School training will
ﬁ.ﬁ of Imﬂl‘l:l-_llﬂllI = NI

prove invaluable to youl
Our moderate fees cover
all instruction, standard
textbooks and Diploma.
Easy monthly terms. Get
ahead in life. Start your
training NOW1

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

Amevican School, Dept, H-845,Drexel at 58th, Chicage
Tell me how to train for guccess in line checked, No
obligation. CHigh School Course
OAccounting & Auditing [ODiesel Engineering
OArchitecture & B'lding [ODrafting & Design
OAutomotive Engin‘ring [ Liberal Arts

O Business Management [Private Secretary
OCom'"ercial Aeronautica DOHi'er Ae't’g(C. P A.)
D Electrical Enginesring [OHighway Eagin'r i
O Electrical Refrigerat'n O Mechanlcal Eng'r'g
OAlr Conditioning O Radlo &k Televislon

OcCivil Engineering O Salesmanship

OComplete Law DSteam Engineering
Name...ccrecesanenmsnsnsnccascassscccssssccnns
NI L o oo o o o e

When writing please mention Popular Mechanics
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HomeArtCrafts
GOODMONEYFOR SPARETIME

A mew ensy way. Arl noveliies in big demand. Gat |
Lidhil; nnd.rnu:luﬂ: th'rn b decorate Gifts, Bu’hﬂu
wer, Toys, U EXDETIEINT. BECEsssry .
m un wueceed with nLlu.pIe ‘Peatap™ mﬂhn-d...
o enrn &8 you learn.  Everyihing for-

hed, bnel g supply of Howeliles for
y‘uul.ndl-ml.l-u.‘ﬂ lJI: er's Chuts

'
NO CANVASSING

Just it ot home and make wp
to 350 & wesk, spare Eima or
full. Write today for -
lustrnted 'book snd FIRET
LEBSON FREE. Abscoluisly
in-ml.'our I'.‘FE‘ lﬂ F"h Lomsom
o fre= peninge oveTy
loenlity. Write gulck.

FIRESIDE INDUSTRIES

Dept. 66-M, Adrian, Mich.
DEGREE IN

ENGINEERING 75%<.x

B.S. Degree In Electrical, Civil, Chemical, Radio, Me=
chani or Agrcnautical Engineering in two years,
Located im am industrinl center with that Enginesr-
ing atmosphere. Earm board, Low tuition. Preparatory
Départment. Enter Sept., Dec., Mar., Juns. Catalog.

Inpiana TecHnicaL COLLEGE

220 East Washlngton St., Fort Wayne, Indiana

Learn Public
Speaking

At home — !I:I.-='|m:|'t‘ time, Many overcome

“wtagn-lright.”" aalb r-'|| nnfidenss, and nerchss (hair
| oo po -l-r e n: -I flity ta wwny others by
i wilen free booklel, o= fo

W ri '||-f--l—rr '||: ith 'IF wrds q.ud regultenirnis

MNORTH l.t!l:l- INSTITUTE, Bapt, 1356

IR0 Michigan Awenss Chicage, 1N iasis

EEH"I'FIIEE"‘"'“'

BE A PILOT — FLY A SHIP

1f you are stum at the high cost of training to gualify
for m license and a good future in Aviation, write imme-
diately, enclosing stamp for information on opportuni-
ties now avallable for Approved Tralning under our . . .

APPRENTICE PLAN

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

RADIO

RCA Institutes offers an intensive course of high standard
embracing all phases of Radio.

Begin Today. Write for my Free Dook, ""How to Des
come & Goxl Penman.”’ It containg epecimens and
tells how othera learned Lo -.1.!||J;\- in spare time,. Yoor
name sleganily written on A éard M you oncloss

ul:-.'llnil for postage. Wrile !ulai F. W, TAMBLYMN,
418 Ridgs Bldg.. Hir-rll City, Ma.

ENGINEERING

Practical training with modern
equipment st New York and Chicago schoola. Also
specialized coursea and Home Btudy Courses under

*MNo obligation" plan. [lesirated Cataleg om request

nc#\'.’lﬂ Street, N Y . lnﬂ""
1154 Merchandise 'nf-t,":hcan'
Recogmised Standard in Radio Instruction Since 1909




POPULAR MECHANICS ADVERTISING SECTION

| hav®

15A

YOUNG MAN
GO DIESEL”

OEN OPR,

=
(L E ol B
LA E yah® 5
j scbodt 10 VA e T e, G QY AT ' E)-
Laal o arn ¥ A ¥ (9
as: Hf'ﬂ'-F (o v X i gal i, 18 0
o e e S ST e e UR DOOR %
-H«'..uq'_:' ™ oL Aok = = a ! 3
\mce Francisca, Lalitormi S— d <. . e
frrwr..-d, — : ??:u a ling to inform you fhat | :;;',:”L e B =
woldind acht ‘Canim’ and am cn:ny|ng1 s | i . f—— = 2 _.A,
W :ruch This s the third |ob By Qe C
15“ = ﬂ:""“"nh ot g“h‘“‘ m:,;:r::-fdl :L;'uu lk'.r.ﬂl'\-ﬁfd
i L eciate the Lo- i dei
N ‘3:' iﬁ:: a-lut-r,-pz'rmg a cruise nfo Pa:n : r:::r;rm
‘u;mﬁ in the near future, which should be
- enjayable i RoY ALLER
. M L bt i
-.\_d\‘i' Vi =

_lrilalt Witeaniin
neidant il

hicipee 1_-.:”::,!]:": I::-;m::-df Dissel Sehooly f
MY prezsat perition,
organiation which fir
tratrumantal in sebysll
endeavor,”

|
W
i

wr-
ich rewulted in Iecuring
| fn-l. much indabted 15 1ha
it trainad ms and then was

¥ ph:-n-g me in the feld of

Sal Lakg Ci U C. A MADISON
N am bﬂ.‘u . fak
o Pundrag “To T8 8 supecsisy, o
Bre will o it ']"_ ore 4 I:fm.m_. t‘ﬂur )
Waubeiha, Wiiconin

'‘On Dctober 1ith | received my corfificale from yaur

Sehoal yhowin
I Finithad iy COurse oe Cbn .

| itarted to work for Wavknhs Molor Compan
on October 2118, and | kmow that i il hadn't been foe the E-.n:; T
recgived at the Hemphill Dieael Erginesring School | never would havs
besn able to get the job. It was not anly the co-operation and halp
that you gave me whils | was attending sehoal that made this posribla
bl .l'|td that which was given me abier | Rnishad Incidentally | am
viarting at a nmice walary and have been given the promie of & rabis
at the end of sichy days”

[ rT-qurﬂ Ll

yst one Ll
A {lrE'Li‘.I'."I'-t' &
known 10 be

Cibas

™ i -
mpal =ith ihe L
matily you @

My mark includwi Fiming
mps and nogley in 'tqar;].
comumptian, and TLLTLE ]

i my wmplay y
i Digiel Taster
al Cartos LI Boich BN
and aglewan and adpiating .
; sutput, 1peed and lusl
n slactrd dynamamater

|"5"1 P
pjaction
to brale honepo=#
i complete taaf on @

DONALD C. GAMEY

Paris, Kentucky

e decidimg 10 takle up the course offered by
Hemphall Dhesel Schooly, | was and Pdw am
general supenntendent of the Diewgl electnc
department and Municipal Water Works, a
threg-fourths million dallar padgedct J f&lt rhat

E L SCHimiM

Ch Mineis.
i I::r?n-mhl?:g for the International Harveitsir Coampanys Chicago
Offica, and have a vary natisfactory job. The ichosling sniistance that
yau hars givan ma, and the fact that | war a Hemphil graduate, |

g P Hipg thi job
am certain, sided me in getting this jo HERWMAN F. WULF

my previows gsperience gualified me to judge
it i fmcronly that the H|-rn]_.h- I Sehools ofered
the maat highly recognized, sceredited, eaclusive
Diesel enginesring school, which was highly &n-
dorwed by the Diesel engine manufacturers, such
a1 no other school in ity class ™

H | ACHEE

| 1

m
“GO WEST, YOUNG MAN, GO WEST" was
once the slogan of the day, but now the voice of
opportunity calls:

"GO DIESEL, YOUNG MAN, GO DIESEL.”

Those that have heeded it are entering the fastest
growing industry in America. Many are now, and
thousands more will find fame and fortune in the

Golden Future of the Diesel Industry.

HEMPHILL DIESEL S5CHOOLS

America’s Original Exclusive Diesal Training
Institution, located only at the sddrenea
shown balow and In mo way connscted with
sny othar schoals,

NEW YORK, §1-18 Queens Bivd,
DETROIT, 2341 Waest Latayeite B
CHICACO, 1014 Larrabes Siroet
MEMPHIS, 417 Menros Avenue
LOS AMCELLS, 2120 San Fernanda Roud
SEATTLE, 501 Westlaha Marth
VANCOUVER, B, C., 1363 Cranvilla 51,

Day and Might Resi-
dent Courses, and a
preven Combination
Heme !I-‘;- m
with later shop practice
are the only Courses
offered by Hamphill
Diesel Schoaly.

'l:.!.“r

Wl
READ on this page what a few of our many

successful graduates say about Hemphill Diesel
training. Visit the Schools and SEE for yourself
the world's largest assemblage of Diesel engines
for training purposes. Then you will KNOW
why Hemphill graduates write letters like these.
Send coupon for free copy of “Diesel News'' that
will open your eyes to the opportunities for the
trained men in this fast growing industry.
'-.----.------------- ----‘

H HEMPHILL DIESEL SCHOOLS luse nearest sddress) B
B | am interested In capitalising on the swing to Diesel. §
B Please yend me free “Diesel News™ snd Proof that Hemp- L]
B hill Training Pays ]
(] [ |
] Hame [ ]
: :
B srreet

] | |
.ﬂ‘l‘l'-- — —— e -!.'.--'IE.
‘------------------------J

HEMPHILL TRAINING PAYS

When writing to advertisers ploase montion Popular Mechanics
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WHO BET ON HiM?

@ No oxg, of course. The reason is simple
— he hasn't a chance in a race where speed is the
requirement. In the same sense, an untrained man
cannot achieve his dream of progress in a business
race where training is the deciding factor. Many
ambitious men today are getting the training they
need by spare-time study of International Corre-
spondence Schools Courses. And many others are
modernizing their training by the same method.
Remember, no one bets on the man without train-
ing in this modern age. Be able to bet on yourself,
Mail the coupon.

INTERNATIONAL GO

RRESPOMNMDENCE SCHODLS

Box 5631-H, Scranton, Penna.
‘Without cost or obligation, plense send me s cony of your booklst,
“Whoe Wime and Why."” and full partleulars about the subject
before which 1 have morked X:

TECHNICAL AND INDUSTRIAL COURSES
0 Architest O Mumbing
D Architectural Diraftsomwn O Air Conditioning
O Buildmg Estimating [ Bteam Engineer
O Contractor and Bullder [ Btearn Elsetrie Enginasr
0O Btrueturn]l Thraftaman gl
O Birustural Engineer
0O Elecirical Enginear
0O Electric ]..i.'lhti
O Welding, Electric and Gaa
[0 Heading Shop Blusprinis

O Hesting

0 Telegraph Enginenr [0 Refrigeration
aOT ooe Work O Radio [J B R. Locomotives [ Air Bralkes
0O Mechanical Engineer [0 K. K. Beetion Foreman
O Mechanical Diraftsman O R. R. Sigoalmen
O Mashinist O Toolmaker [0 Chemistry 0O Pharsmasy
[0 Patternmaker O Ballermaker [ Coal Mining
[l Sheet Meial Waorker O Navigatlun
Heat Treatment of Metals 0 Cotton Manulsoturing
Mansgement of Inventions 0 Woolen Manofsoturing
[0 Diesel Engines 0O Agriculiurs
[ Aviation Engines O Fruit Growing
0 Automobile Mechania 0O Poulury Farming
BUSINESS TRAINING COURSES
B Offlae Mancna B Dottaring Bhow Carde 0 Bl
[l ] LT nent At w RELY
O Industrial lr::l.lnmm'l. E Htenography and i
£ Traffiec Manngement O Civil Bervioa O Mall Carrier

O Accountancy and C.P.A. O Railway Muil Clerk
Cﬂ!hin.[w O Bookkeeping [ Grade Behoal ﬂ:l.'E!.inn-h
oric O High Behool Bubjecta
O College Preparatory
O Advertising [ First Year Collegs

[} Balesmanship Hpauis
O Bervies Bintion Balesmanship O IMustrating E rrﬂthh
O Wallpaper Divcorating Cartooning O Lumbser Daaler
Bulespnanship [0 Apartment House Manngemeni
Nama - Ape RIS
ol T IR e st s i i e
Tty R i i i
e e I o

If pou revide in Canado, send fhis coupon fo fhe [Infermafional
Cuorregpondence Schools Cenodion, Limited, Montresl, Canads

When writing please mention Popular Mechanics
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HOTEL TRAINING

—Fue Beller Poaitions. .. Substantial Salaries—Classes Now Forming
Ihw{r:-umm:_r-|r]:urr||:n|.|11-- for trained men and women
in fascinating, nationwide hotel field. Qualify thry
short, specialiced, intensive courses in Amerioa's
only exclusive hotel training institute. Come to
Washingion. Learn in four months on real hotel
equipment.  Study under expert instructors in
£200,000 specially designed institute, Enjoy the

attractions of ashington while training. = Day
classea start SBept., Oct. National Placement Servics
e FREE of extra charge. Hun-
dreds of granduntes “'making

good” in  Hotols, lesarts,

Cluhs, Apartment Huotels,

Behools, Restaurnnis, Hospitals
everywhere, Free Catnlog gives
== full details—write for it mow
LEWIS HOTEL TRAINING SCHOOLS
Division RMP-340 Washington, D.C.

SAVE
V4 vo 4 on
TEXT

and REFERENCE
BOOKS

Yopd books serve as el s ne

Juer Ore Million Velumes
frtablished 1902

COLLEGE BOOK COMBANY
FLLONS Bes. — Dopt PM ECLUMBUS, OMNID
ALSD BUY BDOWKS

WRITE 4~
CATALDG
af NEW anrd

5. E:f"’ In 2 vears. World farmous for

2-yenr dourses In Clvil, Elsetrieal,
Mmllgniﬂul. Chemical, Radlo, Aeronai-
tieal Engineering; Business Administration
mmu;?&nft::' I.Zlquivnlis.!rﬂ. in technicsl
e school may make up work. Low tultion. . Low Tving soerr
Sinte and iy Tortkn ouRHen "$3FL Jaar e from O7ErY
Mareh and June. Tl'rm?'grmmmg. vear. Buter Hept. Jan,

49 COLLEGE AVE., ANGOLA, IND.

From AMERICA'S LEADING INSTRUCTORS
Become a qualified Jiu-Jitsu Instruetor s 20
days, Excellent social and financial benefits
alforded gredustes of this school. For free
booklet, write

The American School of Jiu-Jitsu
P.O. 382 Dept. & Toronto, Ont.

E A PASSENGER

‘RAFFIC INSPECTOR

= We Can Holp You to a Well-Paid P
ACTIVE, LELIABLYE MEN=1# ¢

[} m ST Mk
smger Trafe f
+ B o SIS per
] . L o vl dwiiian. B v
wirk=—advanes wilh siperjence Fres  Bonkbst

E:n iur 1 Tayr, veemed, rrls
d Busdaess Trakning faxti|ubs, Div, 209, Deitak, N, 7.

MECHANICAL DENTISTRY

A profession offering unlimited
opportunities. Most modern nnd
romplete oourse embracin overy
branch from Plate to Porcelaln Work,
which prepares you to work for Dep-
tiats or gtart your own business. Todl-
vidual Instrietion—practieal training
In day or night sohool. No books—no
olnsses. Catalog upon request.
T3

Dl
McCARRIE SCHOOL

OF MECHANICAL DENTISTRY
207 M. Broad St. Phila., Pa. -

B—w o et
o gl

p=lr o




POPULAR MECHANICS ADVERTISING SECTION 17A

o DIESEL...

GAS ENGINEERING

inl wiew of Drissel-= opermting reom

Partial v} ‘“?:.ﬂﬁm:”';f‘“ = YOU WORK ON FINEST and LATEST QUALIFY FOR
S EQUIPMENT AVAILABLE IN AMERICA  so0p Y JoBS
y Established in 1905, National Schools' eourse of Diesel
Training is the outgrowth of years of successful develop-
ment. The instruction is PROVEN. Ower 30,000
graduates have received National Training. Now, NATIONAL'S

National offers the most comprehensive training—
actually two complete courses for the price of one—Gas Master Training
and Diesel Engineering. Both courses are absolutely Includes

Wi T ==

essential to qualify for best jobs. o F*"I En:"'
- " [13:7.] nes
Easy, Fascinating “Shop-Practice” Method Fuel Injection
The day you begin your training at National you start right in with Gas Engines
a practioal job on the most modern Gas and Diesel equipment, in= as Eng
eluding Caterpillar, Cuommins, MeCormick-Deering, Hercules, Butane Engines
Venn-Severin, Fairbanks-Morse, Enterprise, and many others. The Propana
work is actually a pleasure for students—easy to understand—ever- sl e
fascinating. You learn in o few months what would ordinarily take Nat
far longer. Auto-Diesel Electrics
- L]
No Dummy Equipment at National Machine Shop

L "I;Iltu vqutI;inutnllptilon of modern ﬂa.lti nm‘}l Diel:el equipmenth'lllere“i;
b all used youl in learning yvour trade, 'uq arn to sssembile o
oy i Pnt ot syt dis-nssemble all parts, learn trwhle—uhwtm% operating and all
: easentinls to quulll}' you for big-pay Gas and Diesel uflpurluuiticu,
Your instruction is personalized under direct supervision or a large
staff of experta.

LEARN IN LOS ANGELES, Playground of America

RAILROAD FARE ALLOWED | EARN ROOM AND BOARD

For n limited time, coach R. R. | We help students obtain
fore allowed to L. A. from any | part=time jobs to earn room
part of the U, 5. and board while learning.

P .ﬂ.u..m; - . NATIONAL SCHOOLS, LOS ANGELES

Beverln Diesel,

I
NATIONAL SCHOOLS, Los Angeles, Callf. i
Dept. PMA-9, 4000 So. Figueroa St. |
Please send Catalog. H

i

o7 3.1 o P AGE......
ADDRESS, . . :
CITY STATE H

Btudenin mhﬂlmh:u benvy-duty Eleetrical trouble-ahooling n gas engins

deparimsnt. L_————--—————-—-——--—-—.—.—--—-_J

When writing to advertisers please mention Popular Mechanics
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Do You Make

these Mistakes

in ENGLISH?

Sherwin Cody's remarkable invention
has enabled more than 100,000 people
to correct their mistakes in English.
Only 15 minutes a day required to
improve your speech and writing.

ANY persone say, "'Did hear
M !'n:m:l pigim tod HT" Th:ﬂhndd
l-lu.ve you heard from him today?™

"calendar' “calender” or
“cainnd&r Still others say “between
you amd I instead of “betwesn you
and me." It is astonishing how often
“who' iz used for “whom,” and how
frequently the simplest words are mis-
pronounced, Few know whether to npell
-:e-:tum 'WLirfla 'lAIl]I. one or 1wn “o'e’

“m's"” or “r's," or with ' or t‘i
Most persons use only l:'nmmun. nnnlu
—colorless, flat, ordinary. Their

EiLY,
Bome

SHERWIN CODY
speech and their letters are lifeless, monotonous, humdrom.

Every timie they talk or write 'lhay

show themselves lncking
in the eseentinl points of Engli

Wonderful New Invention

For many years Mr, © u1é studied the problem of cresting in-
stinetive habits of wsing good English, After countlesg experiments
he fnally invented o simple method by which you can Geguire o
better command of the English Ianguage in only 15 minutes o day.
Now youn can stop making the mistakes which have been hurting yon.
Me. Cody’s students bave seeured more Improvement (o five weeks
than previously had been obtalned by other puplls in two years!

Learn by Habit—Not by Rules

TUnder old methods rules are memorized, but correct hablis are not
formed. Finally the rules themselves are forgotten., The new
Sherwln Cody method provides for the formation of correct hablts
by calllng to your attention constantly only the mistakes you
yvourself make.

One of the wonderful things about Mr. Cody's eourse |5 the speed
with which these hahlt-[lorming practice drills ean be earried out,
You can write the answers to Afty rﬂllnna i 15 mintites and cor-
rect ﬁ'our work In 5 minutes more. e drudgery and work ol copy-

ave been ended Mr. Codyl You eoncentrate nlways un
your own mistakes until it becomes “second pature' to spe
write correctly.

FREE—Book on English

A new book explaining Mr, Cody's remarkable method. s ready.
II you are ever embarrassed by milstakes In rrumm:r spelllng
punctustion, pronunciation, or {f you can not Instantly commar
the exact words with which to express your idess, this new free
book, "How You Can Master Good English in 15 Minutes s Day,"
will prove A revelation te you. 2end the coupon or a letter annstal
eard for It now, BAERWIN CODY BCHOOL OF ENG
50 Bearle Bulding, Rochester, N. Y.

— —— — — — — —— ——— T TS TN TN SN S

SHERWIN CODY SCHOOL OF ENGLISH
59 Searle Building, Rochester, N. Y.

Please send me, without any obligatlon on my Pa.rt your new free
book, "How You Can Master Good English &5 Minutes a Diay,"™

NAMO..orassass

R R

RBATOIN . . fsaasasnsssanadsisnsdndss T P T Mo St oot

O If 18 years or under, check il'lcrej‘nr hoo.t.'ﬂ ..l
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STEP UP TO BETTER JOBS AND BIGGER
PAY WITH GOOD PRACTICAL BOOKS

Thousands of others have found extra cash between the pages of
the selected, practical books listed below, Make these books your
guides tm—mudu to better jobs—bigger pay—extra money.

AlR CONDITIONING
1.:I.vu F“InId: Creat

Famous Dyke's
Latest Edition, ... . %6.00
110-V, GENERATORS
AMade From Old Anto

Jnlu
BIRD HOUSES
B'I.Illd. k.l Beall; EI.H!'

.%AT ﬂﬂlunnwi
nwer.
Puddle Plans. s ,53.00
BOY HIGHAHH:
Huém.rudn Things Boys
BUILT-IM FUIHITHHE
Take Orders, Muke
.[¢M¥1........ ... 52.50
CARPENTRY PRACTICAL
Complete L
1036 Edition. .. 52.00
CHEMISTRY
rnnn‘nn’nl.
Make Hundr
Th

H‘H.' t‘se .52.00
CONCR
ITIHUM L'rm!:rlbﬂ:l,

Pletured .., .. .....

DIESEL HANDEOOK
New! Latest Infor-

F T T
ELECTROPLATING

Modern Practice In-

cluding Nickel, Zine,
admiumand Chro=-

miom., ........-..
FURNACE HEATING,
WARM-AIR

51.00

51.00

Every essentlal cov-
ered. 588 pages, . .53.00
V-8 FORDS
A'Im lll‘*ll- nnd .rﬂ-.
Muodels. All Noewl..
FORMULAS
10,000 Money Mak-
bo 54.00
FROG INDUSTRY
New! Ralse and Sell,
Proftal,..........
FURNITURE MAKING
Tnnh. Mal , De=

52.50

HYP uTlsm
How 1o Become =
an E: e
LATHE 'IJGI!H (Metal)
rilli inge
g
[i]
all Parts
LOG CABINS
Easy Plans; ]J'qu. Iur
Profit. Value!......52.

HATHEHATI'E‘
:I:..a.ﬂr ﬂuldt- Iur the

51.50
Hlt‘,HAHlt,hL DRA WIHG
Lenrnnrmmz {]md

BEEEEE e

HITAL Fnﬂlll.ll:ﬂ
NISHING
D ........... $1.50
MHHEY HAHIHH IDEAS

000 Ways to Make
L 52.50

BOOK
PLUMBING

500 Facts Ev
Homeowner Bﬁ‘?uld
HEno

TEST G III.II—PI.ATIH'UH
Idﬂhm—ﬂﬂr—ﬂlll

¥ C. M. Hoke. .. . 51.00
lllﬁl-l"ﬂ:'l‘ﬂli'
H wlto Miu“ Ap-
o e,
pralse, Equlp. . ﬂiﬁ
RADID SIHVIGIHG
Pml!t hil I{nu'ﬁ'tHT
nks, Ete.l.54.00
lu:rnmtnn (1:17]
Eleotrl CIH.
Eenrl Expert..... 54.00
REWINDING ELECTRIC
MOTORS
Fractional E!Jlm
Valuel . reres o BRE0

SHIP MODEL
.Enttm Tul. Famous

"ol 16375100
BIEHF]HI.'IT I.lt!l Y

Bhop Ideas_ . . .... $2.50
!‘I'A MF Al.ll.lll

In‘I'H'EEI. iqu_:. R'EH

Ete
TELEVISION
New! Book of
the HOUr. . ... $2.50
TOYS
For Amusement or
Prnnt Baleable Do—

it A A
WEYR & Ar 2
Btart Own Busi 5200
“'[l.rllllllﬂ ENCYCLO-

DIA
Covers all kinds weld-
mﬁ thoroughly . . . . $5.00

IEH ved Economy
ethods for Homes,
Bulldl 52.
wWooD T
Woods, Tools, Meth-
ods; Prlcttcl.l

Teac
H'IIII::HT !HGIHE
Chart of “"'Whirlwind";
All Parts

SEND NO HI]NEY

Check the books wanted on the

above list.
with your name and address.

Tear out and madl

When postman hands you the books pay h:lr.tl. Frlcﬂ and a few

cents postage. (In U.

. and pumu:ann D'I'I

f re::nlttnnca in

gent with order add 10 cents per book extra I-l:rr posta
3o stamp for postage and ask for catalog of other bo

POPULAR MECHANICS PRESS

Room 936A

200 East Ontario Street

Chicage

When writing to advertisers please menfion Popular Mechanics
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Swedish Massage

Profession in 90 Days, at Home

Hundreds of Men and Women have found Independence this way

If you are looking for a new and betier way to make a living, take up Swedish Massage, a DIGNIFIED,
FASCINATING, PROFITABLE PROFESSION, and one of the few still open to men and women without

college training. Hundreds of graduates of our home stady course, either have fine positions or a private

practice of their own.

Many report minimum earnings of $50.00 per week, while H. C. Crittendon, who

received his diploma January 1st, 1930, reports averaging $60.00 per day.

Plenty of Opportunities Open

This interesting, big pay profession was for yvears
available only to a few. Its secrets were guarded
jealously and fabulous prices were paid for instruc-
tion. This same instruetion i8 now svailabls to
you at a mere fraction of the former price, and you
need not leave your present work until you have
gualified ns an expert and can command an expert’s
pay, There is a big demand
for National College of Mas-
gage trnined men and women
from beauty shops, hoapitals,
ganitariums, eclubs, doctors
and private patients. Prepars
for this profitable profeasion

e,

A Dignified Profession

The expert in Swedish Mnssnge is recognized ns 8
professional of the highest type, commanding the
reapect of everyone in his community., Here is a
profession, now open to you, which makes you a
publie benefactor; for the skill we teach you is of
great aid in many humnn ailments as well as in
building beauty—it offers you position, both pro-
fessionnl and social, it offers yvou independence,
freedom from worry and the respect and admirn-
tion of your neighbors and (riends.

YOU Can Learn at Home

Turn spare hours into money. Use spare time at
home to master a profession which has made
thousands of dollars yearly for ambitious men
and women. Many graduates have completed
thia training in Just n few months, but you ean
take your own time. It need not interfere with
our other work or pleasure. All instruction has
n prepared by the teachers in our well known
resident school—the snme material is used and the
same diploms awarded upon gradustion.

Experts In Reducing

Many of our students become s

1. A Chilads, Md,

D. H. Beam, Callf

Miss H. Swain, Ariz

lists in reducing.

These photographs are
rapresentative of hun-
dreds recelved with
letters of praise and
recommendation.Send
the coupon and wea will
include & booklet of
nmnames and phota-
graphs of graduates.

LargeIncomesFrom Doctors,

hospitals, sanitariums, clubs and private patients
are bound to eome to those of our graduntes who
profit by the thousands of opportunitics available
to moke money, Mr. Charlea Romer, Wisconsin,
writes, At times I have had to turn away people;
I have been so busy the depression never touched
me." Misa Childs, Baltimore, Moaryiand, says, "I
alrondy have over 40 patients. T hope many others
tale your course and profit ﬁnnnri:uﬂy and socinlly
as [ have," f[umlrrdI:rund hundreds of graduntes
have written similar letters. Get into Swedish
Massage and Physio-Thernpy through our “*Right
in Your Own Home" Plan

Regular Diploﬂla Awarded

When you have completed our home study course
(high school training not needed), vou will be
awarded the National College of Mnssage and
Physio=Therapy Diploma, the same diploma given
by our resident school, This diploma is o badge of
honor, & warranty to the public that you have

unlified ns an expert and should be necepted by
them ns proof of your proficiency in your chosen
profession. Enroll now, before it becomes neces-
sary to spend years in intensive training to qualify
for o permit to practice.

Anatomy Charts and
Supplies Included

Many earn BIG MONEY while learning. Enroll
now and we will include anstomy charts, medical
dictionary, patented reducing roller :uml Hydro-
Therapy supplies without extra cost. The reducing
course nlone may be worth many times the modest
tuition fes. Send coupon for special redured prics

er. Complete detnils with list of successiul
graduates will be sent FREE.

NATIONAL COLLEGE of MASSAGE
and PHYSIO-THERAPY
Depl. 664, 20 N. Ashland Ave., Chicago, Illinois

Use this Coupon for FREE information

NATIONAL COLLEGE OF MASSAGE AND PHYSIO-THERAPY
Dept. 664, 20 N, Ashland Ave., ﬂﬂufu m. i
"ou may send me FREE an Postpaid your illustrated

catalog, list of successful graduates an
yvour offer,

Thousanids of men and women pay huge sums to take off fut.

Enroll now—get the benafit of inatruction by the teachers in
This course includes lessons in
Diets, Hydro-Therapy, Anatomy, Medi-
wet evervihing yvou need to know to qualify
for o Diploma (same ns given by our Resident School). City

our famous resident school.
Dietetics, thumnf
|

ecal Gymnastics, in

Name....

complete details of



20A

MECHANICS

DIESEL, AVIATION MECHANICS
—WELDING OR GENERAL
ELECTRICITY—

in a few weeks/

in nny of these
E‘m 535 t.‘ ‘Ts .- W'EEk Inu:nnutin:
well-paying trades. Not a correspondence school—no books—
no lessons. Don't look for o job. TRAIN FOR IT. Head
what two AlcSwesny-trained men have dons,

Clendenin, W. Va.
Dear Mac: Send me a cat-

Livingston, Texas
Dear Mac: I have been work-

ing mmht‘v hard since [ alog, | just want to look over
gradusted from your school the old school. | am gettin
with the Ford Motor Co. Il'lli along fine, doin a @go

business, all thanks to you
and your tralning. 'Will you
send me another Diploma
as mine was destroyed. i
wias in the class of "21. 1
send my best regards to the
instructors and to you also,
Foreman.

am getting along fine., Of
course | could not expect
top wages at the start, but 1
have already had one salary
increase. fuess my
work Is entirely Il.tilfll:tbr.r
thanks to your schoo

Herman Wilson.

FEW WEEKS OF INTERESTING
SHOP TRAINING

You work on real equipment with real tools, In o few short
tln.'r-l:im vou nre trained by notunl work to hold down n Big Pay
Jaks,

DIESEL, AVIATION, AUTO
MECHANICS—WELDING OR
GENERAL ELECTRICITY—ALL
OFFER REAL OPPORTUNITIES

FREE Write today for Big Free Book. Get the

facts about jobs; and Low Tuition Offers.
Mailing the coupon does NOT obligate you.
It abligates ME to tell Y
in a few short weeks. Address

L how i}r -c:ln :rnin for Big Money
McSWEENY SCHOOLS
AUTO, DIESEL, AVIATION
MECHANICS — WELDING OR

GENERAL ELECTRICITY

DETROIT, MICH.
KANSAS CITY, MO.
or CLEVELAND, OHIO

Write our school nearest you—Specliy course interested In
r---————---—--——-—-
McSweeny Auto and Aviation School, Dept. 10-33,

' Detroit, Mich,, Kansas City, Mo,, or Cleveland, Ohio
l Without cost or obligation, send me your Blg FREE Book on
l Autos; Information about your Low Tultlon Ofer.
I chli‘lll-lllllllI--|+lI-‘-lll-‘-lli+i-ll++li+i-li+l-ll+l---ri---
i sweet........... R SR T s
B Town...cooncianenuinnenas BEALD. .. onennnsnnns nABE. o uans

When writing please mention Popular Mechanics
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YOU'LL advanecea

faster with an easy

laying Conn. Choice

of world's greatest art-

iata, Many exclusive fea-

tures yet IJ'uqr coat. no m:r:m_
Home tru]

A2 CONN

¥/
i-l-"FD]HfTHUﬁl‘HT‘

BE AN ARTIST

WE CAN TEACH

You hl;mwdwu in
your own me during your
spare tima. Thirty-five years of
successful teaching proves our abillty.
Artists receive large salaries.

Write today for Art Year Book

ScHEIAPPLED ART

Depl 166, 10 E. Huron St., Chicase, [IL

100% Iimprovement Guaranteed

We build ~tr1~n|.thr~n the voeal organs—nof with

Hgin .'-- mid — Ut by Mundam 1|:I.IJ.II'_. m.unﬂ. Rnd

Bl I-||:1Ir:|l: gl Iy o ﬂ'rD"T rient exercises . . . Ani absoiute

anled 10 L e l'.i, any 1]] ru. llT"]II"".J.i LENE Vi Lo

Write | k=wpgnl [rem, Leain

n i'l'\-' Vil .'--'u;l "1 Litorm 1 die mnd

i iiiber 1T yeam ckless signed Ly pamn
F‘EH‘FECT VOICE INSTITUTE, Studle 1356
848 E. Laka 5t., Chileaga

BE A POULTRY EXPERT

Make 540, 550, 560 a2 Week

Free book shows how to get started guickly., You'll be sorprised ot
the amazing profit epportanivies in the pouliry business. Wherever you
live—whatever you do—it is ssay to start oo 6 spare or tull tims basis.
Frea book tells all, Send lor “"How to laise Poultry for Profit.” Yoo
lewrn right at home in spare time by methods endorsed by eollegea and
Iending poultrymen. Koow how to gei the masimoen uruf:lu Irom in=
toremiing. healthy work Triip-elad adteemmEnl fu AL ] We 1
4-'- pifed] bium Jl s lor g I |-.l' mrsed  beias ppue W thelr o Write
ptiwr o [ o I3 '| Bl \ntlurlnl T"-:lLrl'Ir:» Inatituis, [n: i
DLpl Xi- E'I. .-'I;d-lnl (rlﬂr! Mew York.

LF_

W,

ARN WAT CHMAKING axo

BY OUR PROFIT- SHARING PLAN

OUR GRADUATES SUCCEED

if Bl One ol our Lown students started in & very small way—now
8 doing over $30,000 & year. Another in Wissonnin, ower § 12,000
the firet yoar, Dy or night classes, Call or write for FREE BOOK,

Bhi:ngﬂ Schoel of Watchmaking, Oept. 4301, 155 N Clark 5., CHICARD.

ECRET SERVICE Bogy

Senti Lol EE

Far 310 Deye Raadin
Mo Maoney Down—A&ctual ﬂnm'
f Yem Aet Guiekl—We will urg‘:rnu '|r|- stireing
ol v Crims Dletertio e Becret barvies mod Lt

tification Wark {or 00 days fros ruu.11.|.m.|- Bl i
maney. If you deride to trtL then mend only
§1.60. If not, return jE. rik TODAT. Mot
ment o bays under 17 yaars of age.

« lu, Conke, Dept. 1356, 1920 Sunnyside Ave., El:lugn

ASK FOR

EPAGE'S

CASEIN GLUE

A Leaf CASEIN GLUE
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Exclusive New MIDWEST

21A

ELECTRIK-SAVER

Slashes Radio Current I5ills IN HALF !

The Electrik-Saver 1s to-cE..u & most
sensaticnal radio feature. [t cuts rndm

wattage consumption as much as 507,

and results in .\'hd.m:&r. l6and 18-tube
radios consuming no more current
than an ordinary 7 or 8-tube set.

This fesiure enal lll'! the "Ailr
Mudweai i operate on low |I|I.F villbaprs=as
o an Bl wolis] Inadditon, the Elec

inrreases lube file, redoces ate

r]mm aten depabd billls and m
ronsisient and glonously realistic e ¢||1|u|

SAVE::50%

DIRECT FROM MID\I’EST FACTORY

wiolits to pay] Buving
ory maks
Sce for vourself that
Midwest ofters vou greater ra lio values=—enables
economical factorv-to-vou way
thousands of eadio ;lllf.il.-':l.'rn have ill'l.'ll'lllll Thalms I",_'IP

0O middlemen's
direct from the Midwest fact
racdin dollar go twice as far.

by the more

til,.!l’l.'; s much radio for so little mones

Midwest Foreign Rec cption and Money-Back Guarantees insure your
You get 30 days F K E E trial in your own homel

satisfaction.

Once again, Midwest demonstrates its
le |1||._'|'-||||E|i-_\1|!1L'Ti|l1.'l|ll.' wirld"s most
ln‘tprlul and most beautiful ALL-
VAVE lé-tube, 5-Band Radio. A
startling achievement, it mahkes the
whole worll vour playground. Power-
Fu] Triph‘-Tnlll tubwes (two ftubes in
l|'||'|.1'l!:l give [8-tule results. Tl.uls
advanced radio 15 a master achieve-
mienl, & |||;_||.!:|.' TH'rI'u'h";!. prl.';i-.ul_\.'
l:nult rnuhn |Tt'|.|l1l'|| il1l.ln|rn1 st that
|J|ti|r||l1.uu u:l!h |lw.rn.|r'.u|.nu~. super
pc:-rﬂurm'l.n..c <
ql:ln:i;'ri r|,1||':m 1ru|r|1u.1||l1tL11t
foreign’ reception, Tiu Dunl Audio
Program Expander gpives a living.
vitil rl."1||hl|4_ quality to voice
and musical reproduction.  Before
you buay,
urltl. for the
F R E E
4lh-page [our
C(ITHT
1937
catalog
rrn_lli.l\'lf

A,
every wm e,
il ol preErfoirme

profect  you:

Warranty.

DEPT, (&2=]
Established 1920

TESTED

Toaled™

.g!:r:ﬂnurl sl le: g8F . . ..

MIDWEST USES LESS
CURARENT THAN AN ment
ORDINARY LIGHT BuLe

With & Midwest, the finest entertainment the world has ti offer
1= ml your command. -1t &
mavie star and discrimmating radeo

It eninye an increasing workl-wide sa
asrelirni
Yuwii can order your Mulwesi
new dlpage catalig unrll. as much eerlainty of salldaction
M as i you were s
imluﬂ't the lu.n.-l:lui 15

o pay as litle as 10e & da

12} Absohite Cuarantes
Fill in and mul the soupun M OFW

NEW
1937

AIR

% your

yvou to

scores of
?‘l‘l'lull.'
The liroad

Lhat

I ‘l-I'I II'\| | AN IMore

B85 ADVANCED 15917 FEATURES
This ﬁl:pl,'r Delbouxe Midwest 15 so
powerful, =0 amazngly aelective,
RO 1fl.'||l.'.|ll..'_l senuitive that it 1r|‘1r|_q'|.
in distant !lll"t'i.J.'II stalions with I:'|.||]|.
ll:ll]il. ﬁih'.llil'r '\'"Illn'll." on cl].ﬂnﬂf"[‘
adjacent to [ln“4-rh:] locals, Scores
of marvelous Midwest features,
many of them exclusive, make it
easy to parade the nations of the
world before VL. You can switch
II!H.LJH'_‘.' from American programs
to Canadian, |'r1'||nrJ amaleur,
commercial, airplane and ship broad-
casts.. lo the finest and most fascin: iting
1|'-ru¢11 programs, The new Midwest
Tuning System, for cxample, shows vou

L .-.th where 1o tune for

! _:' fore gn statwons . . . while

A u1--rr|.._|lh' Aerial .r"|.||:|.'|_1-

LA fi— tien iriples the number
4 | of foreign stations that
= can be secured and

doubiles the excite-
and jov of
short wave Iurlirlg.

jrrelorred by Famoos srchestra leaders,

ry reesivers comfmg twiee as much, |
E .

" M Tesied’

HTE yu rucl

i our greal flactory, (It

Euaranises

U1 A Popeian Beee

ruaranl ee—

ol h.n.r.. thons = (3] O « Year!
1

wirchasers HIL“
v berause

radm froem the How'

fross vomin)

SPERKER

S5 WAVE BANDS
0 70 2,200

MI DWEST

I'h“ES

|6TIIBES

5 ’HM\'E BANDS
9!&2200 METERS

PUSH BUTTUN

TERMS ¢

TUNING
TOMATIC
w 10 oay A‘hu 2

ERIAL ADAPTION

MY MIDWEST HAS
UNEQUALLED BEAUTY
OF TONE AND SHERP~
NESS OF SELECTIVITY.

Glen G

CONGRATULATIONS FOR
CREATING THE MIDWEST. IT
BRINGS |N WONDERFUL
FOREIGN RECEPTION.

Fubinoff

L
DUAL AUDIO

PROGRAM
EXPANDER

30 DAYS

Win

N RADIO CORP. [SEi

"~ Cable Address MIRACO...AIl Codes
—_—

Wuw:if“uﬂlﬂ CORPORATION | 5. 0iil aller and
Inrpl C=18, Cincinnstl, Ohia

Siwta

pricas provail
el o | guly whin dasing

When writing te odvertisers please niention Popular Mochanics
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BEA RADIO
EXPERT

LEARN AT

HOME FROM
THESE REAL

RADIO
ENGINEERS

Heansdall Claugs
CUhind Engineer,
Clouglre-Bromgls Co

E. E. Gramer

Chiel Engineer, Learn Radio from these men! Just see
.:uru....J_;.-.! T'ranes who they are! All top-noteh engineosrs
DERME. SRy —saelected by the great Radio con-
Harl £ Hassal e cerns 1I:'|r". wor '|-. for to sUpervisse nnd
Chinlf Engineer, direct vour Training. Learn Hadio
Zenith Hadio Corp. the way Big Radio Firms want you
to learn it—the Shop way—the prac-
4 ;u"]’ghiilu" tical way =— the real money-making
General Househ - -
General Housshold | Ool0 the Radio & Television In-

stitute can offer you this chance to
learn Radio from real Hadio En-
gineers working right in the heart of
the Hadio Industry.

MANY R-T-1 TRAINED MEN

Earn Up to 575 A
Week

Get out of the rut. Fit voursell for
Concarns .g:mdpu?s work in Radio — the field
with o future. My FREE book tells

E‘r:ﬁﬁ:g Edf:é‘:' ﬁgg rieul engineers train you quiclly

Dr. ©. M. Bl sokiurs
o Enginesr,

. it Matlory & Co.,

Mirm. of Hadio Ap=

PRratas.

50 Cpteal

rlocic

nexpensively right in your
RECOMMEND own home and in your spare
770 YOU [ty
= Turn Your !nn'l'lml Into

ﬂ'ﬂ.f
Many R-T-1 students make §5, $10,
%15, and more, & week in spare-time

s,

CROSLEY - PHILCO

STEWART-WARHER  work soon after enrolling. [ send you
GRUNOW instructions which you should master
STROMBERG quickly for doing Hadio jobs common

in most comm unmu—pluns il ideas
which have helped hundreds of my
“boys™ pay for their R-T-I Training
with spare-time earnings.

end ¥ 8t

GET YOUR FREE

BOOK—NOW ol Tay Supertuaitive

Head sbout the sen- Bresdensting Etntions, Facinries, 11&-.19 d ]]i..

satlonal endorsement tribiatarm = mﬁ ul.h-n ull m-: “irafned" - lnnnd

of R-T-1 Trainl up i BS000 & Arr Craft and Slmrl. Wn’n

about the excluslve Hads, Fholo O “-! Publie shaing ni
mike it Bound Fictures harn creatod th.umnjl aof gomd=

nﬁl.ﬂhﬂ This in & big year lor Radio.
|:l:lnl|:u.tl in reerivery slowe, demand up-lo-dais
technies] men. Get Lhe facis in my [reg

feantures Lthot
s0 outstandingly  suo- Hw g

eeesful — about R-T-I
Working Outfits and 5

Courses
PAReS without - extra T NAY B ST, Freadine
cost. Actt Mnu I.ﬂu & Television Imtnu-h m-‘r—n
the coupon. bere Is 2130 Lawrence Awve., Dept. 16
oo obligation. Chicage, Il'l.

MAIL

FREE
(OUPQN BOOK
" RAY D. SMITH, Presiden

I Radio & Television Ingtitute (R-T-1)
2130 Lawrence Ave., Dept. 16
|| Chicago, 111

Without oblligatl
' Epare-time 1
bow 1 can 1t

me, senld FREE BOOK about
Istime Radio opportunities snd
n for them st home, I

When writing please mention Popular Mechanics

Turn JUNK
= Cash/.

The Most Sensational
Business Opportunity
Since 1929

Like turning lead into gold,
haere in o business with gigantie
possibilities. Faotories, Clu

Htores, Hames, spe

millions every year [or rublwer
mats. Think of your profit
when a

HAND
MACHINE
and

maKes $222 MAT

Brund new. Fully patented. Fnr men alresdy siarted
ml'.p:.;.tlul:lk-ﬂ mata fnst enough ﬂmrrﬂk:: 'ut;?
. 1] o Tt
aver 200 ﬂl‘dﬂ'i for $1.00 to Ilgnﬂﬂ'llr:lj; Flash iram
Harris says: “Crders esough to keep busy
ull the u.mu_“‘ Gunter got hig nrdur lmmmc':.':uw
misnioners and now p-nl"t,l
order for all Grade Echnoll and Hnﬂt H: l.;.“
No wonder mesponsibls men mre throwi
Iluln[ eloe mmide to establish ]nnll
F.-L'E' factories.

COSTS NOTHING to get complets facta. Just send nsme and sddress.
We'll send description of simple hand machine that quickly slices old tire
into strips: show you Imw h-m—ud muhnd forms strips ioto thick,
springy, long-wearing F how five cents worth of Junk
Tires makes n §2.00 Mll hmr ¥ou ean start on o reasonable investment
and build & husiness so big, so fast, that it will take your breath sway
Don't delay ® minute. Write or wire today. All informstion is (ree,

FABRIX, Inc., 325 W. Huron St., Dept. 79, Chicago, IIL

APP 0 COUREER.  Noprsent ul-
vEY BAVE -

edewatore neal
DROTE 5 aree

ATy, l.Ir-HI b
.|||r\- nH“Lr. '\-r1

wpen LhE r II el BT o
Fﬂll.lu'r ENGIN IIHING COLLEGE
V00T Indigna Avenue Hansas City, h__lql_

GOVERNMEMNT
APPROYED

STATE
ACCREDITED,

Jobs in AVIATION Get trnlnln; now

Oet imto Amseriea's f test growing, meet sotive nduosizy. Huge
FEvErLErat knd. rinl |r1|'r!' b b

| f gond sl
ROV Iﬂrallrliflfh:ll., I'.IHIIHLE NG,
I'_H:I.HII‘H u[cunmc, lﬂlll.ll'l"ll-'l'lﬂl‘ A e
ity - Nuindbile Ensy trrms Diny apnd p

] wlo
ritm Tor Bookiet ""lwl.l'll-nn Ay & Carse

1E rhamsn.

lEFIﬂHAI.IT'IL‘AL UNIVERSITY, Dept. A.
Curtiss-Wright Bldyp., 1342 S.Michigan Bivd., Chizago

Splendid opportunities. Prepare in spare

time. Easy plan. No previous experience

needed, common sc hool educntion sufficient.

Send for free booklet “Opportunities in Pho-

tug,a‘.:r-i ~,- . particulars and requiremente

at Hﬂ iean School of Photography

3601 ul:ninn Ave.; Dopls 1356 Chicago,

*BE AGUNSMITH®

Learn ihis fascinating, all or part time profemion at home.
WRITE FOR PROSPECTUS

GUILD SCHOOL OF GUNSMITHING

DEPT. 8 NEWARK, OHID

AUTOMOBILE RACING New Book

(FOURTH \ i
Nine Chapters—66 lllustrations o &IE, midget nnd championship
cars and drivers. How to bulld cars and bodles
—14 platea working drawings. Conovertl
Stock cars to 135 m.p.h. racem. AnNswers
qumﬂum on ml:dl ] m balanee,

., Pulea, Track
records, ete.” Postpaid nr:ou $1.12.
Order NOW. ;f I\‘.uui. Dept. B,
Muadisonville, Cincinnati, Ohlo.
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™e Diesel

pendability, and economy of operation—are fast I'Ep!
ing steam and masulmce
d:ﬂhmh locomotives and ships, aireraft,
ps. eic.—opening up an increa
for Diesel-traine mrpn The field o

is on the u de and continually e:mm!l

e steady employment and advancement for
trained in this new industry—as long as 1,I'.u:i;'a need 1o work,

You pet complete information on all the

tractors,

vielopments—two- a.'nd
and heavy-duty t Diesel-electric generating systems, etc,
—in our course. Iudes all text material—with special
grams for quick understanding of this new power,

American School, Dept. D-645, Drexel Avenue at 58th Street, Chicago, lllinois
Turn Your Spare Time

in power plants, motor trucks and
dredpes,
number of well-
Dzmi Engineer-
It 1il.rll.'l Pro-

properly

test Diesel de-
four-stroke cycles; low- and high-speed You

dia-

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 veh:clea for
their living—just aselectricity
chan ed the entire set-up in

elds of IJEht and power
-—au 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 ETDWmﬁ_ scarcer, you owe it
tﬂ }rourae to mvest:gate this

um:mwded
. Ime. t t will uﬂ'er good open
| ings for many years to come.

Dlesel—The Newest. Fastest-Growme Power

Diesel engines—because of their high efficiency, de-

MNew is your chanee to get into a big new [ndustry and grow up with
it o an impartant |'-n‘-|l;:|n1:| Today there {8 pta.n‘.‘lll:ﬂ.“y no competi-
tion in the Diesel ficld, but the increasing use iese] engines will
re=ult in keen competition for jobs in the pear future. By starting
FOUr Lruining now, you can keep ahead of such com tipn.

What This New Field Offers You

Get our Free Diesel Booklet and learn all about this newest,
fustest-growing line—ita f,-ppqrtunit‘uu and requirements. Find out
what the Diesel ficld offers hwr :mmd.lr the Diesel industry
hins developed during the three years—the large number of
Diiesel engines and acoessorics being manulactored today—how quickly
can obtain a complete understanding of Diesel engine principles
and operation by home “udi during your spare time—without inter-

[:;-I. wilh your regular worl
ng for information involves no l}h“i\ﬂﬂll —but it may mark
tu:nj_nl: point in your lfe. Wrte TODAY for full information.

into Dollars

AUDELS Carpeniers
and Bulldel-s Gmdes
4 vols.$6

]“H' g B I.Id ]

ar Carpenters, Builders, Joms
wrn, Nulding Aechanis and
all Woodworkers. Thess
Cimldes give you the short-rul
inslrisrilops Lhat you waim—
el iog mnw it ledda, e
solitbons, pans, systems m
money ETing sepersilops. An
puay pio we coiiFm [of Lhe
apprenlics el student. A

Em.-nml dally  helper  wnd
Helerenre fur Ll masier
worker Carpeplers svery-

Thons GGubden
nn I!Hnm- and to Easier
Work, Betier Work and Bei-
Ta gt ik l-lll-"

DL-

where &re s

=] ber Puy.

. nfaes for wouwrsell, stmpl

amd nail the FREE

Imllil Trade Information On:  Fo beow.
How to usa tho seel sguare—How 1o file and st
sawe—How w build furniture—How to use »
mitre box—How 1o wss the chalk line—How to use
rules and soalea—How o make joine—Carpeniers
arithmetic—Solving  mensurstion  problomes—Es-
tirnating strengih of timbars—How 1o ser girders
and sills—How to frame bousos and roofer—How 1o
estimate conte—How to build houses, barns, ga-
FRdfes, I:un.u;-]nm, ete.~How io l‘l’.‘l.ll niad :Ir-.'-
plans—Dirawing up speclflontions—How to ez-
envate—How to us settings 12, 13 and 17 on the
mieal square—JFlow o build hoisia and seaffoldes—
skylighta—How to build staire—How 10 put oo
interior trim—How to hang doors—How to lath—
lay floors—How to paiot.

THEO. AUDEL & _CO., 65 W. 23rd 5t., New York Cilty

;i :\%Eiuzﬂh'ﬁ?h u&?&%m s pald. “Jhﬂ.{‘u.* -1 ‘:.‘;_,!’:E_-E;
T e e —r — s S
BAdrem, .. ... ciiarrarrrr A s a e E et e e
TIN5 o 5 b i e b i i e e i e
L IR P e L e S B R el B e g i sosaslB,
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CTRICAL

25Piece
EXPERIMENT

E_g@-—_ _.

L T II grmerstor—amall [0, Q. mn- .‘.

lir—25% e [ wtv il

o A Bt i '"' Original Cost of l'nrtl IIH 50
He! i apl

T : SPECIAL, oniy $3,99
110 ed Ith rnvr—-l-rrlf- |t s

#h v e b, Short Ci i K3 -l .--.l-r Lals, Bomek

Lrl er illewil Peesen mil, o u mid D .I L ] |r Exjmrinieaial i,MllI-\..,. ﬂ'.d \D“[

mm SALVAGE C0,,  Box 524-00, LINCOLN, NEER.

$150 pays for & moanths combined
Flight and Mechanic's course. Other
courses correspondingly low, You can
waork out part of your tuition., 0ld re-
liable mschool, expert instructors, I'Inu
ecquipment. Located at busy al
near two large alrplane factories. Hta
for catalog.

RDBEHISDH AVIATION SCHOOL
00, Lamberl-S1. Laués Municipal Alrper, Rebertamm, Ms.

AVIATION

LOW
COST -

l'lowTo SecureA
Gmmmentl’osiﬁon

Telh About These and Other Fﬂltlnlll
RAILWAY POSTAL CLERK

$1850 to $2700 a year
POSTMASTER 51200 to $2500 a year
POST OFFICE CLERK $1700 to 52100 a year
R.F.D.MAIL CARRIER 51800 to 52300 a year
FREE BOOK (o 5, inent’ Job.
For 8 years I was Clvil Service Exnminﬂ—hnve
et thousands. I eitizen 18 to 560, you ma

g!u.:nly Get ready NOW for a {.-ovrmmnnt nmitlnm
book. Write or mail pou AY.

A ﬂmllum

Flease pemd me ¥ our free book

Send
21 e Ry, B Y= ——~

oW h:-ﬂmuruﬂnvnmmem Positlon,”
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Weak Rundown Nervous,

Skinny !

HERES PROOF THAT IN

1WEEK YOU

NEW ENERGY

POUNDS OR
NO COST!

Accept
This Startling
No Risk Offer!

Your Money Back If
Kelpamalt Does Not

1. Improve Appetite.

2. Add at least 5 Ibs. of Good
Solld Flesh.

3. Strengthen Nerves.

4. Banish Ordinary Stomach
Trouble.

5. Make You Sleep Sounder.

6. Give you New Strength,
Energy and Endurance.

7. Clear up Skin.

Manufasturer's Wote:—Inferlor produects,
sold a5 kelp and malt ations—In Imi-
tation of the genulne ol Kelpamalt are

ing offered ns substitutes. The Kelpamalt
Company will reward for iInformation cover-

Ing any rase where an Imitation produot has
been represented as the o Beedol
Kelpamalt, Don't be fo Diemand

genuine Beedol H"#“m"" nbilets. Tln.-ﬁ
are easily nasimilated, do not upset stomac
nor Injure testh. MResults gtaranteed or
money back.

UP HUSKY, NEW RED -
BLOODED STRENGTH,

AT LEAST 5 EXTRA

CANBUILD

AND

As the result of tests covering thousands
of cases of skinniness—both natura] or as
the resalt of proor health, weakened, run-

down combition or poor blopd—science
now claims  the trouble is largely
IODINE-STARVED GLANDS., When
these glands—particularly the important
lnnd which eontrols weight building—
acks NATURAL PLANT IODINE
even diets rich in starches and fats fail
to ndd weight. That's why skinny
people often hinve huge appetites yvel stay
skinny,

Mow, however, with the introduetion of
Seedol Kelpamnlt, a mineral concentrate
derived from a huge 90-foot sea vegetable
harvested off the Pacific Const—vou can
L= u.m_\lin.-.ti L:_f i t'!ll']l.. |'||t|1-|l|:rtrp|.‘tm[ H'I.Hl[it!p'
of this precious substance, 1,300 times
richer in iodine than ovsters, Beedol
Kelpumalt at lost puts food to work for
you. Its 12 other minerals stimulate the
digestive glands which alone produce the
juices that enable you to digest futs and
starches. 3 Seedol RKelpamalt tablets
contain more iren and copper than 1 b,
of spinach or 714 lbs. of fresh tomatoes,

SEEDOL

Kelgzén;a

It

more iodine than 1,386 lbs. lettuce, ete.
Btart Beedol Eelpomalt today. FEwven if

o Are “naturally skinny” yvou must aedd

lbe. the first week or the trial is free.
Your own doctor will npprove this way.
100 jumbo size Seedol ltglpnmnlt Talilets
—four to five times the size of ordinary
tablets—cost but a few cents a day to
use,  Get  Seedol Kelpamalt i
Heedol Kelpamalt is sold at all good d
stores. If your dealer has not yet receiv
his supply, send $1.00 for special in-
troductory =ige bottle of 65 tablets to
the address below.

SPECIAL FREE OFFER

Write today for fascinating Instructive
5i-page book on How to Bulld New
Strength, Welght, Energy and Stro
Nerves.  Miperal contents of Fo
atid thelr effects on the human body,
New Inots about NATURA
IODINE., Btandard welght and meas-
urement charts, Dally menus for
welght bullding. Almunluiui{_gu. No

S SR R A
MAME, ..\ corvosststopsnetnssrin
Bl csesiravaseviaadndasarssntinns
CITY...
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Make $50 to $100 a Week
Learn at Home This
Amazingly Simple Way

Maore and more tralned Artlsts are neaded each

f year., 28, 531 magazines, advert DW=
| pﬂ houses, eto., pay good money
art work, Owur slmple, proven, personalized

method makes it fun to learn Commercial Art,
Cartooning nnd Deslgning quickly, AT .'H'DME,,
In spare time.

Big Artist's Outfit Given

Drawing board, ts, brushes and all mate-
— (IRS Woskl .« » ] riais you need to and enrn come with v
i L .E‘.'“; first lessons.  Aetual fun learning to draw th
Thm., U“'T. ia | Dew way. Be an artist and make blg money |
g e Send for FREE BOOK
$3I000 for W.ALK Dur big Frea Book describes laiest deval in

POPULAR MECHANICS ADVERTISING SECTION

Cheaper HEAT

Without

COAL

New Invention Fits Any

Stove or Range
markable mmtmnhurmﬂﬂ?

ur. 4'?;, nd' A& o variety of m
mﬁem Doeﬂn.wny

'lnth mn] dirt and
{irudge ﬂy Quml: alnam gilent
hotter than coal,

am:l dmper Temperature con-

trol gives BT haat da-
EARN $60 A WEEK! | S s o e o om bit-
Write for FREE Burner of= | ter cold, wintry Many

for and protected territory automatic features. No gas or

electricity needed. Safe na ordi-

and wonderful opportuniiies in this [I.lt‘ll'lltm‘
feld nnd gives full dewnils of this quick, simple
method. Tella all about our sudente—thelr sue-
e ual reprosiuctions of

ol Newnrk, N. J, Ha
wriles Lhsi Wi
conbricta Brought lskas
Lhnt peat sum]

$3380 & Yasr— their work — mnd
Ehnt 1) whn't our 1. earned money oven  whi
g Tk learning. Mnil coupon below or

Ia du-‘l.n.; as Ark
Hl.rﬂrtﬂ of & big en=
graving houss.

enrd tod Hiat {hﬁ
;ﬂ'dmnl-u wd-lwnll b

Wnlhln;lnn Schn-nl of Art, Studic 129 |
1115—15th Se., N. W., Washington, D, C. =1
ll"l.u.ﬂ momd e, wlthn-ut obligation, yoor Frea

1 Book, "Art for Flansure and Profit.” |
Pleme R e Ao .ivenns ||
B Address .o e 1
l Y o e i e e e APl State. ... I

1.8 than 20 miautes a day with
these 7 blg mechanical engineering
books m&ljthd "'MndunIBh.up Prap-
tiee,™ will prepare you for & better
job and bigger pay. Maching
hands become foremen and siper-
intendents, heim become m#ﬂ.

Pays Big
NOW!

foremen Deoom machiniat, helper or factoTy em=
ployen cAD bm:l'lt QE?CKLY and can command more money,

Dron't igs this
Your lﬂ:pnrtun :%,.u,y e shpnas ‘,ﬁ
off for one minute this Blg O 'ﬂ“}" which Is yours
the naking.

tul of every known !ﬂ.l
tact, told 50 lﬂ.mpl:r tnd ﬂur‘lr thlt ANy one oan undnnﬂ.nd them,

Over 2000 2700 illustrations cover every subject
fully, momﬁ:‘; Tool ﬁ’ . Pattern Making, Fo Wélt,

Mechanical Drawing, Fnl'll-ut in fact lmft.hlnz you need

E“I'rthl“g Sent .FEEE 'LT' ﬁ'- “' ".'Ei

wle b vour own homes or place of business hh-t!-n or 'nnl nu ul-l l-d f 8
Hurn. rheel up on any feets you want o, Note their prant AKIN
ylus, then i you wanl them, pay on the sasiesl kind of plrhrlnll

Complete set of drawing instruments
if you send for these ks NOW.
These instruments are mada of the fin-
est of German silver, are absolutely
aceurate and are packed In velvet lined
leatherette pocket case. Real 510 valuae
but tree to you with these books.

— o m— i — — — i — — — — —— — ——
Amerbcen Tachaicel mmnmnummﬂm
You may sead me ihe 7 big HEW bouks for fes seaminathes, | will pay the few cenla
dolivery ol unly uniess | degide Lo kesp them In -?q";:. caps | will sand §2.00 in
":F por menth until the u-ug :prh- of enly B20.80 ls paid. I I return
will awe you mothin -ind miw, §iw ?rﬂ L lr .
m the Am &0 Tnhnfml awl-lr -nm-uihn-t to Free ponsulisticn
any o your exparis for one yesr {nslFumenti.

praw ke -'H.

Flease attsch l ]ll.lrt wialing ngw, eeupstion, employer’s pamse and address smd thatl
of st loast one i min A8 .

When writing please mention Popular Mechanics

kitchen range. Easy to in-
il—mdnmng;otautuu-—-ﬂ:u-

ply sits in firebox of any stove
range, or furnace, Costs just a
few cents a day to operate.

'I'II\' 30 DAYS AT OUR RISK
lmwlnn-nducmrr !!m-:e and 30 day trial. Write for free cat=

alog. AGENTS are time workers: Oil heat saves money
tlm momnr buy to gave! Write immedia for free
t starts you in business for yourself, Act NOW1L

ERIGHAM OIL BURNER CO.
2927-1 Clark Ave. 5t. Louis, Mo.

PHOTO-ENGRAVING ;o

AT HOME
WE F“mhh all equipment and maoterials

il |_1_|;|_ Inrge phoio-fmgraving camoers completsa
nips, lons nand soeén. When ¥ou have fAne
| . |.v:|||zl.-c| you cifnn establish a8 good paying
Wk et B ,-.-| | Mairsss with the egulprmeot furnbsie ]
of woark 16 Whers At 8 e anlary. Photo-Enprrav
affers |_'II.:|1.h-r' opportonities today (han any I
Husts Every pieturs in this issue of Popular “|'I|
chankcs wa provisd by the pre -"|.'|I we teach pou.
Earn pood ey whileé leprming Wirite tiwioy for
A copper plate & our n e ed oty "-hl.ulll was engraved on
print shove pleture (\qul;lnnl sl A we fumish. You will ol be ob-
wive B by 10 inghas| lhigated in r-rl:, way by writingg Awrora School of
sills Tor B15.37. ‘Fhutn—iﬂgrﬂv’ ng. Dept. 196, Auviara, Mo,

ENGINEERING, Droadcasting, avi-
ation and poliee radio, servicing,
marine and Morse tel phy taught
thoroughly. Nine months' engineering

ulvalent to thres years” college radio work. School estab-
!Lahﬂl 'Eeq.' All expenses low. Catalog [ree

Dodge’s Institute, Ada St., Valparaiso, Ind.

Uireater opportunities now in advertmmne.
Lanrn easily and guickly in spare tima. Prag=
tieal work. No temi books. Old established
school. Low tuition—Eaay terma. 5
Jree bookiet of inrereaning (nformation,

Page-Davils School of Advertising
Dept. 1356, 3601 Mich. Av., Chicage

Absolutely no other exponses. You,
tno, can learn to play this fascl-
nating _ instrument in your Spere
tme, Wo have beon expertly teach-
Eﬂ!ll}' Iearned at home ing this_Instrument for the past ]

Fears.  Send immediately for free
for less than 2c a dl‘f nformation on our Home &5
HAMAMM INSTITUTE OF MUuSig 3019 N. 24 Placs, Milwaikss, Wis.

"5 Full Size PruFessmnal

' ARC 972«
" |\ WELDER:29-

Full slze, heavy duty Alsddin Eleotric

ARC WELDER only $29.50! Has efficl

of machines ecosting $145.00 to S800.00. W

all metals and alloys from heavy motor block

and eastings to fenders and light snuet. metal. Also fine

tor soldering and brazing. Fully . Approved
by Automotive Test Laboratories. Eaal y portable on

casters.
WORKS FROM 110-V SOCKET. Blmply plug into
110 Volt or 220 Volt light socket—onsts only lew
L penndes an hour to use, Hes complete heat con-
i trols, Anyone esm use easil Full instruoliopns  included
AILS " Writs today for susstiousl
= [sgta about Alsddin Are Welder for $29 500
COMMONWEALTH MFG. CORP.
Baschmoni Awva., Dapi. J-12, Cincinnatl, Okla
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DIESEL POWER

N FOUNTAINDEN by

<SURE A LIFETIME INOW:K
Fon YOURSELF /

Here"s an opporfunity
a NEW hiisiness that is in o |': uli
and elty in the U, & And th
from ihe stari i

Just repair
O K

o ram n busines
F1il

i ey
(:HIC.I'I.“U FUUHTI'I.IH FEM SEH‘VIE{
20L N Welln St Pept. C-T,

Enroll now for one of ithe short sourses in 1his
world (nmous Engineering Schoal. Courses de
signed to give trmilis I‘.‘l‘l.-i.ll'll'n-i'\' loer efifihfg AR
immedinte lhpome—an & remunermiive s work
ur k& f finaneisl stepipang stone,  Tmining ;aven
by ekilled instryetom of the Engineering Schnaol
Muoidrrn 4'4||||;|||:||J:|1 moid laborstories. Low
initicn and living coste. Write t way for eom-

l.]- te details. 496 5. College Ave., Angola,

TEA AND COFFEE ROUTES
F'.ﬁk"l"'ll"'l*':'.lI UP TO $60°° A WEEK

National pam iy beede miere man Kl Gner
Lo make regiine ealle on loesl toutes, Mo e
perimnes peeded, Crrerate o aur oupital, 1 send
evaryiliing; give youw brand new Feard car as
tl-u-n-_. ‘-!l-.u' name eg posteard. Jei fres
nefn. Mo obllgsition Aet bedlmy
Albart Mila, 1510 Clmalnnaii, O,

PHOTOGRAPHIC
ALMANAC

and Bargain Book of
CAMERAS & SUPPLIES!

F'l: Imirs hatest ioventions mechods

Thotogranhy and Home Blovie
i !u.1|.1. for tun and protits. O fers
T Iumd:r--. s of REIE, mosey

Ea i 1

‘amet
= -__:-— _— g:'l‘l‘l l-l':'lllﬂ L:t:lﬂtten'l
ENTRAL CAMERA CO., Est. 1899
10 5. Wabash. Dept. K18, Chicago, U. 5.A,

Correspondence Courses In “g:l';"'

| RADIO and ELECTRICAL ENGINEiRlH{] 32 5

ITr-" |TI|r‘.l|.!Il E "-I INE] i]]"atr EL lr||| .-

1||’|1J wires
ik lde
|.|j fress, | 1141

Ty
u.l I|r TK r.l'l.'l |: I Ir-'~ -'--;-iru

tria work. ‘Imls
GMNLY 233, elth
wfl wedien] e balng

LINCOLN ER{

LEARN CARTOONING

by the method that has developed hundreds suoeessfully. Send
pame, address and nge for Iree chart to tést your ability.

The Landen Scheol, 1718 National Eidg.. Cleveland, Ohle

NEW!! MIDGET POCKET RADIO
5299 Complete

ERAW B, TTR B, Linesls, Mabr,

Postpaid

Fita in_ mny small pocket
CnEi ‘eighs only 4 ore. na
-I:lrrm.n. Coviess ko four beauil-
ful colors: {(Black. green,
brown. whitel. NO' tubes,
batterics, or solecirical con-
pections needod! Nothing o
wear or nesd rnpl-nmmtm—
will !Mt. far ._l,'f-.u.rl—uuhr ana
I:l'ID‘FIIrI-l part! Beparntes nnd
breaidenst stothns with
eauiiful elenr toms. E.m wif o 5O mh—-—bﬂ.’f"“ I;_'l'll!l .!.'!I"]- Bt similos minsl eonaditivng
—re llulnl statle or imterferencel Can be used I'IE YONE AKYWHERE! KO
CRY LB TO ADJUST! Alsolutely pomiplete wit lmd‘.:rl- pibnme s instrietbobs
issi w]:ur i=s I.-HI. Imh:ll lHIr.lI um-ull. umnl o h-l-rwh- or &ny plaee yom may he, Wb
rninphicated or 'ul- n seeond o r"nu-rll T fﬂli"\ﬁl?ﬁ- UI’
h’.TISFfLD QW '\I'..H-E 'I-I ESE J\R-F" ]-'j,{"]:-l Bend onk Eu
B plus tape an wrrival oF simd $208 [(Cask, Mansy fer. {"hrrk'l
Gl.mnl JORDER X0OW] (Femign ordnrs 65¢c extra}  (Binte eolar )

TINYTONE RADIO CO., Dept. P-3, KEARNEY, NEERASKA

i |u|-|l-1ru|n.

Chieago, 1.

27A

A Coming American Industry

The internal-combustion 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, S, Course on Diesel
engines. Free booklet!

INTERNATIONAL CORRESPDMDEMCE SCHODLS

Box 5630-H, Scranton, Penna,

Withoui eoat or ohligation,
“Who Wins and Why,” an
before which I have marked X:

TECHNICAL AND INDUSTRIAL COURSES
0 Architeot O Plumbing
O Architectural Diraflistnan O Air Conditioning
[ Building Estimating O Steam Engineer
[ Contraetor and Builder 0 Btemmn Electric Enginesr
O Btructural Draftsman £ Marine Engineer
[0 Btrusctural Engineer O Ciwil Engpneer
[l Elsetrical Engineer 0 Hxh way Engineer
O Electric Lighting Bridge Enginser
O Welding, Electric anid Gas D Bridge and Building Foreman
O Reading Shop Blueprints [ Surveying sod Muapping
[ Telegraph Enginesr [ Relrigerntion
C Telspliois Wark 0O Radis O I L. Locomotivea [ Air Brakos
[ Machanical Enginesr O K. R, SBestion Forsman
O E‘Mh?l‘lllq-.,l Urn!tl.m..ﬂ O R, R. Signalmen
[ Machinist _O Toolmaker O Chemistry
O Patternmaker [0 Boilermuaker O Conl Mining
[0 Bheat Meinl Worker 0 Navigation
O Heat Treatment of Motals O Cotton Manulsoturing
U Management of [nventions O Woolen Manufscturieg
0 Diesel Engines [ Agriculture
O Avlntion Englues O Fruit U:I'I!'II'JJ'I{
O Automobils Mechanla O Poultry Farming

BUSINESS TRAINING COURSES

[7 Business Mansgement [ Business Correspondencs
00 Dffive Managament [ Letering Show Cards [ Signs
[ Indusirial Munagement O Btenography and Typing
1 Traffie Management £ Civil Bervies [ Mall Carrier
O Accountaney snd C.PA. [ Railway Mall Clerk

Coaching 0 Bookkeeping O Crade School Bubjects
[0 Beerstarial Work [l High Behiool Bubjecta
O Cost Aceounimni O College P'reparatory
O Balesmunahip [ Aidvertising [] First Year College
O Bervice Station Salesmanship [ IHlustrating O French

0 Wall per Dieeorating 0 L.ltl,n-uni.n‘ O Lumber Dealer
H-I:.na-u-hl-p O Apartment Houss Managemeni

T | ROt

lense gend me a copy of your booklet,
full partieulars oboul the subjeet

O Hemting

O Pharmacy

O Bpanish

Nome,.,

BT BB i it it 8 8 8 A ekl 8 L i 8 i S 5

[ OO AR IVIRRNMUOIROIuRr | | | |  SERPR—

Present Porifion...

If wou reside in t'umnl'u :--ml rhu Cubpon lu !h‘ J':il'r-ru:iunul
Correspondmmcs Schools Cenadlan, Limifed, Monireal, Canodd
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IDEAS do not have to be complicated to be profitable

when Patented. The 5¢ and 10¢ stores flourish

on simple Patented produets which are commercially success-
ful. The zipper, safety pin, thumb tack, paper clip, collar
button—all simple, yet familiar inventions—brought their
THAT HAVE inventors rich rewards. If you have a Patentable idea—act
to protect it. Many of the most useful, widely popular, greatly

profitable, and extremely sueccessiul inventions have been

B U I LT B I G very simple ones. You have only to look at the devices we

have pictured here to realize how a simple idea may become

a utility bought by a hundred thousand or a million people
Bus I N Ess Es soon after it is produced. Don't be afraid that the simplicity
of your idea makes it valueless. The thing that you find so
simple that you wonder why a thousand other people haven't
already done it is often the invention worthwhile.

HOW OTHER INVENTORS GOT STARTED

The list of men who succeeded in invention with only

a poor boy's start is a very long and noble one. Pov- ,'f
erty, hardships, lack of friends, distance from the / -
market—these could not hold back Bell, Edison, East- /

f

man, McCurmick,B Whitney and others. Everyone
cannot succee ut every man can tryv. Courage,
sacrifice, and hard work mrg bring you 5‘: measureguf The Blegraphy of
the success these men had. Lack ug mechanical ability ®®ordeEastman
is not a serious draw-back. You can always get Views of the man |
someone able to build a model, draw a detailed design, ~Jho used Patent
or otherwise materialize your idea for you. The g.:ig amass millions and
draw-back is discouragement., give perfection to
Your idea for & practical article or an improvement upon an 8 DEW art—FPho-

old one should be patented NOW. Frequently many of the :flfl'lp-’lr'—'lt" :’

thousands of applications filed in the U, 5. Patent Office each one of the |
year ara for the same or almost the same idea. In such o case, greatest inven- {
the burden of proof rests with the last application filed. Some- tiona. /
times a delay of even a fow days in filing the application means !

the total logs of the patemt. LOSE NO TIME.

The entire time of this Iarge and experienced organization is deveted exelu- [
sively to patent and trade-mark cases. We know the rules and requirements
of the Patent Office. We understand the technicalities of Patent Law. We
can proceed in the guickest and safest ways in preparing an application for
a patent covering yoor idea,

CLARENCE A.OBRIEN & HYMAN BERMAN

REGISTERED PATENT ATTORNEYS BEFORE U. S. PATENT OFFICE
70-V ADAMS BLDG. WASHINGTON, D. C.

When writing to advertisers please mention Popular Mechanics
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d’/‘/(fw TO PROTECT YOUR

"".___-'-. " -
[ A . - -“-—"'--.“__. -
I|I.- )
iy

WITH A U.5. PATENT

'
iz patentable—and want to ,-";

If you have a new idea that

secure for yourself your inventor's sole right to profit |
from the idea—you can’t afford to lose time in secur- /
ing the protection of a U, 8. Patent. Other inventors
may be wnrkinﬁ on the same idea right now. Should

they develop this idea and file patent application
before vou do—the burden of establishing priority
will be upon you. Our Big Book—“Patent Guide
for the Inventor”—will tell you the quickest pos-
sible way to secure Patent Protection for your
idea. SEND FOR IT TODAY!

The FIRST IMPORTANT STEP in SE-
CURING A PATENT—is to obtain the Free Record of

services of a Registered Patent Attorney. Invention Form
The U. S. Patent Office advises that you Use our FREE " Record of Inven-
secure the aid of an experienced Regis- f;‘;"ﬂlzﬂégc‘r?pgﬂ:tuﬂm;:;F'-;?';‘i;
tered Patent Attorney to prepare YOUr jdeas and to establish the date of
statements. Establish the date of your your invention. With it you can
invention as explained in our book and ;{’;};‘i . ;ﬁgﬂﬁ‘“ﬂﬁﬁ'}tf

disclose your idea to him in correct form. fnessed in a manner of

He then makes a SEARCH of the Patent value to you as evi- .
Office Records and reports to you on exist- denee should occa. & CLARENCE A. 0'BRIEN

ing U. S. Patents which might bear on ™ *™¢ & AND HYMAN BERMAN

your invention, giving his opinion on the ;
advisability of proceeding and filing for- TEAR OFF " HEE;HE:Ed Etﬁ"t Atturneys
0-V Adnms Bldg.

mal application. AND '
MAIL ¢ WASHINGTON, D. C.

REASONABLE FEES—CONVENIENT ~ NOW 2 G rieuse sont o ot once vour Bis Pree 15

Page Book, "Patent Guide for the Inventor™

. . and wour Specially Prepared “Hecord of
TERMS. Don’'t worry about finances. C)a Bivention” . swns, | Alsa. Gettibe. Bistias
Qur fees are very reasonable—we can ' Biography, “Inventor and Business Man,”
EIJ‘T&I]E’E cﬂn\senientl terlr]ﬁ ﬂf l:.all!rr:‘ﬂ_e:ﬂ_t_‘I This request does not obligate me.
It is our custom to permit clients to pay ' NAME

for our services in installments as the '
application progresses in our office. See & ADDRESS
our Big Book for fees in obtaining Pat- 4

ent. It explains our arrangements clearly.
Send for it NOW!

(Please write or print plainly)

When awriting te advertisers pledase mention Populor Mechanies
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Booklet Free Highest References

P AT E N I s Promptness Assured Best Results
Send drawing or model.

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

Listed Patent Lawyer in the latest editions of the Rand-McNally Directory of Bankers and

Bank-Recommended Attorneys, published by Rand-McNally & CD Chicago, Ill.; The
Baggott & Ryall Directory of Guaranteed Attorneys, published by Legal l.rectnfy C.nr|:|c|;|.'al:inc|||_1r
Bum;m, Mass.: Flugel's Law List, published by Legal Direc Publishing Co., 5t. Louis, Mo.; Amer-

ican Lawyers Annual, Cleveland, Ohio; Bankers Service Legal Directory, Bankers Service Co., Boston

Mass.; Eyre's Law List, 9 Park P]u:cl.‘., New York City, and the Central Guarantee Co., Bankers and
Luwycn Directories, Empire State Bldg.,, New York |t:.r.

Victor Bullding; 724 Minth Street, N. W,
WATSON E. COLEMAN, \WASHINGTON,D.C.

INVENTORS [l New Ideas now Salable

PA "
PATENT YOUR 1DEAS kel il Bofore Palening

Practioal, nseful inventlons may now be safely marketed
Huw Tu uBTAl“ A PATE"T | Eam ...._“_ | without patenting expense. “’?lte for proof that we sue-
;w.-lg:q b{ﬁF"T.rl'Ml:mhnlE'ﬂ:- Eilarl!‘l_lin- _-———. cesslully sell both patented and uopatented lnventions,
ng b= 212-24) of the aten L= - .
L you want to proft by your ides; you -;_-n:-ldll‘ﬂ':— Chartered Institute of American Inventors
s ste o or m LU, atent & -
ance, Y:::" ﬁ"'I.I.Plutpr is to get this Free Book. This Dﬂﬂ'- 4, Barrister E“"]"din‘l w"hl"ltunl D.C.

Intllutlﬂ[ illustrated book contains valuable informa=
tion you should have. It tells you fully how to obtain &

ent on ynur ides in the guickest way. With this Free
B:bnll: you ".i -I-u rlc.:-' a "Record of Invention" lerm on
which ﬂu can ea record your idea. Personal and Con=
;ﬁdmth Service: 'urnur case will be personally handled
only by a Registered Patent Attorney who is also a Former
Member of the Examining Corps of the U, 5, Patent Office.
All communications confdential.

MAIL COUPON TODAT for FREE PATENT BOOK and RECORD OF INVENTION Ferm.

CARL MILLER

REGISTERED PATENT ATTORNEY |
FORMER MEMBER EXAMINING CORPS U. 5. PATENT OFFICE

B e e p o N s ok, 0.c. No JUKE To BE DEAF

PATENTS—TRADE MARKS

All inventions submitted held eonfidential and
given personal attention by members of the frm.
Form, "Evidence of Uaﬂnrplm" and insfructions,
Y fow to Establish Your Rights"—FREE!

LANCASTER, ALLWINE & ROMMEL
Ecnl Law Offices
412 Bowen Bldg. Washington, l-'l'. C.

g —

Planss send me your ml—ln."u-l-nbhut!-hﬂ."-dr-u f person Kknows that—
I *Recard of inweation™ form. I Mr \'.-ur mndchrmu-lfhunr his watch tick after
mnfdeul' for twenty-five years, with his .{Lrh-
1 AN et Ea T R S e e e AT I - ficial Ear Drums. He wore them day and night.
g They stopped his bend
I . 'moises, They are invisible
AINDEEEE, . e T e s S T e R andeomfortable. nowires
] or_batteriea, Writs for
TRUE STORY. Also
[N N N N N N & N N N N NN N NN N booklet on Denfness, Artifiefal Ear Drum

THE WAY W!Fﬂu‘f
770 Holmann Hidg. t. Michigan

BUCHSTEIN'S FIERE LIMB
18 spothing to your stump—
strong. cool, neat, llght. Easy
tlrn_-. ments. Hraces for all de-
Qrmltlm Agenta wanted,

. BUCHSTEIN CD.
§ Irt Ari., 5a., MINNEAFOLIS, MINA.

who derive J.nrl.{r‘-l;
INVENTORS 5o i

4-e'rT.unﬂm;rlrlmtu!ﬂ.l
facts before applying for patents. Our book, r’ﬁlll'IT -Hensa,
givea those facta; sent free. Trade Marks—Copyrights,

LACEY & LACEY. Esr. 185%, 635 F 51 N. W.. Depl 5, WASHINGTON, D. C.

LL’'INNC XX

STOPPED IN ONE MINUTE
Are you tormented with the itching tortures of eczema, )
rashes, athlete’s foot, eruptions, or other skin afflic- vt e Ry o Bl oy

tions? For quick and hnpf)f relief, use Dr. Dennis’ cool- l-rmri:lu Mushroom Industries Ltd,, Dept. 685, Toronts, Ont.
ing, antiseptie, liquid D D. Paescriprion. Its gen= |

le oil h d
te e oofhe the iritated ki clear, srenlessand | [ Makee Money with Roadside Stands

OROW MO3WRDOMS Ln your cellar or ghed. Exclusive
oew process. Blgger, better, qulcmmﬁ. More
[

trial bottle, at drug stores, proves it—or money back, How to bulld them is explained in Shop Notes for 1833, Tilus,
50 cents, poat
P.D.D. PN bl ipZiov, | | Persiar Mechanics Press, 200 E. Ontario Strest, Chicage |

Delays are dangerous and may be very promptly as to its patentabllity and send 302-D Victor Bldg.;
mmrm ','31’ n;trs;mnl ue“rrit-e mt‘lim rnunnurw toi mr“‘l‘g-nnﬁeuuglﬂﬁn':r 1|f| | L F . Rﬂldﬂ'lph- Washington, n.(g."
prompt action, striet comfidence, and a Yyou prefer to read my bo T Pleass send ma at ance, free of charge, your T2-
minimum of expense. [ suggest that you the attached coupon at once. I will also ' T ¥a

send me a model or drawing, or sketch send my * Record of Inventlon” form, | Pase booklet and ™ Record of lnvention™ form
and deseription of your ioventlon, and (Ower 38 yonrs experience o8 a

$5.00. I will make s search and report Patent Attorney.) l DRI o i o e A

A PEASONAL CONFIDENTIAL PATENT SERVICE— R

When writing to advertisers please mention Popular Mechanics
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AVIATION/’LINCOLN

GRADUATES 7he bood Pay Jobs

a 5 Immediate Demand for
) Trained Pilots and Mechanics

A Lincoln -—EH Fastest development in the history of Avlation. Airlines adding millions of miles
Graduate Writes: to their Hight schedules, Factoriee wre crowded with huge private and govern-
Me. ., F. ers, Supt., ment orders for new airplones,
H:x{: :‘#ﬂ:::ﬁ,n“ni Behocl Aviation needs and must have thousands of newly tralned men {or new poai-
Dﬂir M{. Bowers: il tions as pilots ond mechanies.
"It gives me a great deal o _ b ik
cllu%n to be nhln-!r.n gay that I This Lincoln Government A School with highest clasa tranining facilities,

proved Sc
ave received my appolntment trains vou for Commercial or 'Iru:m|-url Pilot or for Government license ns Airplane
to the Royal Alr Force in Eng- and Engine Mechanic. Now in its 26th yvear, 16 years teaching Avintion.
land, I am salling in November : A
from Montreal. Good salaries are pail properly trained men. Airline pilots get up to 3700 a month,

mxrft'r:i?rmﬂ::l;?gtﬂm I:;wl Co-Pilots get 3250 g month. Licensed Mechanics pet up to £200 a month — wonderful

superior my training has been, OPportunitiesfor promotion, '

compared with theirs. w
"l”lhll:l always be glad to rec- Make Aviation YTOUR Mail This cn“pnn Nﬂ "

ommend your school to anyone eareer. It |2 supervised by

;::lcrcttzdﬁ [I ;.‘uul.lldc‘r ]dt an the U. 8. Government. It Lincoln Alrplane and Flying School, |
onor to be a Lincoln graduate ul or- ~

nndd?ﬂgz to be l:lnltn continue ?E;ﬁmral%ru:wﬂ::ﬂunnpi%] B ﬁq(, Mm::lﬂ Bldm; M. : L 1 ad I
gending you word of my success : i "lease send me complete Information about Linceln Approv

in aviation In years to come,'’  [ascinating and romantic pro tralning.

Sincerely yours, CHARLES L. fessfon, Prepare yoursell at |
OLSON, Sault Ste. Marie, On- this Lincoln Government Ap- [
tario, Canada. proved Hch.?dul:_ t[_i.rlndl.mr!-_-; I
Part Time Employment 10" cmployed by Teacing a1
RIght now we can ofier o Hmited  lines. Forelgn Governments, |

INAEE. i saesaneras AN AR EA SRR R RS R AR PN AR E RS E R

number of ambitious men part-time  Foctories and serviee Com-

- P LT R ——— T A O O
employment to cover cost of board panles. We assist our gradu- i
and room while tralning, Hurry! ates  In loestlng posltions
Mall the coupon now. when gualified. Clty

LINCOLN AIRPLANE & FLYING SCHOOL
Division of Linceln Asronautical Institute
200 G Alrcraft Bidg. LINCOLN, NEBRASKA

Make this your
life=time eareer

Wonderful, money-making opportunities.
Men, women, Growing fleld. Hecome a
Commercial Photographer ; o News, Ad-
vertising, Portrait or Motion Pleture Pho-
tographer. Personal Attendance or Home
! I, Study training, 26th year. Free Booklet.

P higll NEW TORK INSTITUTE OF PHOTOGRAPHY
IPHOTOGRAPHY 10 West 33 Street (Dept, 48) Mew York
s, putomobiles, great industrial plants mey

You Can Hﬂ‘ﬂi“ Perfect Epﬁﬂchp if you P tking 11 marvelously efficlent engines,

BB B {1
L nmeans new professfon, s new (rade for thousands and thou-
rlmmlf af 1m~u. arn Idesel operation, construction and repalr
WOW,. Usg our magical quick referenis methed. Find out l||-1 Ll
pecd 16 know through these books, Diesel and Other Internal Com-
bustion Engines”—*Diesel Engines, Operation and Maintensnes

2 N T —Diese] Flectrie Plants,” which wo send free for examinatien.
Bend todsy for besutitully llustrated book entitled "DON © | combination offer brings you the lntest and most muthoritative
STAMMER," which describes the Bogue Unit Method fur the information obiainable. Over 500 flustrations.

pcientiiie correction of stammering and stattering. Mothod s

comalully used ne Bogus Ioetitute lor 35 years—sinee 1901. En-
dorsed by phymicians. Full mformation eoncerning correetion ol
mtammering sent fres. No obligation. Benjamin N. Bogus,

Dept. 170, Circle Tower, Indianapalis, Indiana. for examination. There re no strings to this offer, if you really
wani (o get into the most promising oew field of the century —ths

d livesl=—mipsi ~to-inte—most talked of profession, send for the-e
MAILFORFREEINFORMATION hooks an our nmazing free shipment offer. Tead them, examine
1117 Bediord Ave., Depl. PM-40 them, test them in any way amd then I you =re Dot sold 1005
B E DF"RD Repakiyi, New Xork Givgy Bt end them beck 5t 0T EEIRIIE0 B0 e oo B S e
s i ) 'y R R
il ; n :
[ Auto Mechanic ] Talking Pictures Amsritas Teekmieal Saclety: Dest. D-810

the
NEW POWER

cisped mt the amazing performance of the Diesel
L 1L Jt Fephyr train. 1t opens o new era of power

O Aviation Mechanic [ Welding | prexel at S8th Street, Chicage, lilinois.

[1 Aeronautical Engineering | “end me the 3 Volumes on DHesel Kngines, listed above for 10 days
[J Refrigeration [0 Machine Shop FREE cxamination. 1 will pay the few cents express but don't owe
[1 0§l Burner [0 Diesel Engineering you m eent uniess I keep the books, In which case I agree to send

1 Air Conditioning [ Sign Painting £3.00 im 10 days and $3.00 & month until the introductory price of

| Electrical “Window Displa anly $9.80 is paid,
[F_! Eﬁi:ﬁd Te:eli-:'sr:m Mechamic. | Note: 1If ik preler. o eRy 4iod. Iy e Y Desar
£ o Fii ' SaV Rt ull payment, e will e ]
[J Architectural-Mechanical Drafting HE:LIT‘DW-U n:n::-um rrr!tlrlli your monpey If you are DOU satisfied

0 At_‘mal.m:e "}'imiinﬁ and return them In 10 days.
[0 Diesel Engines

|

TRADE R L S AdAIERE . cssrsnsssansenrsnranssdsbnsEbdsnasaanrs sadssssagaddamed
City oo HiENR, ...

NOAME .sovvesnvsssnnassnsnsssatssassssssassssssasrssasnanpaaisssan

Address......ovovviiiiniaiiiniens Please attach o letter giving age, occupation and the pame and
address of vour employer and that of at least one busingss man
T L NI Ty g T e R L I us refervoce,

When writing to advertisers please mention Popular Mechanics
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CHARLES ATLAS
“The World's Most Perfectly Developed Man™

If You Had Only
|0 Days to I.|ve

Buppose doctors said you had only ten doys more to live!

What would you give to have anocther ten YEARS of life?
“Anything in the wnrld!':, yvou would say. Unfortunately, it |
would be too Iate, NOW, while you have many yeara more
to live, is the time to fortify yoursell against later troubles.

CONSTIPATION —
the Pllgu! of the World

Cnn&hpntmﬂm s0 common many people do not realies its
serious results, If city sewers did not l:lrlun. out daily, disense
would break out esverywhere! Thut begins to hn.ppapn in your
eystem if chronieally constipated. Yet to end Constipation is
not diffieult if you have no organic nilment.

Nine Out of Ten People
Can Be Relieved

I have helped relleve nine out of ten of my cllents, My method
tones Up your mtl.ma'fﬂm 1 give e to Uttle-used muscles that in
Iater yenrs would In to shrivel up. I do not belleve In welghts

I dangerons methods, My system of
namic-Tenslon is natural, efective. Hesults are puaranieed,

Get My Free Book

1 would like to send you mr book telling how I 'I‘Il‘i'l! hel
wmrun OWT, Nervous, constipated.
n tnlﬂ: Hre's lusuru-.,
the DEW
and strengt Iuﬂse "l‘hﬂ have
their llm ‘They say 'l now feel

to
Ew MANI"
the muém and I shall send you a
tu VERLABTING HEALTH
'i‘a " This places you under no
obllgation.

CHARLES ATLAS, Dept. 8J,
115 East 23rd Street, Mow York, N.Y.

CHARLES ATLAS, Dept. 8),
115 East 23rd Street, New York, N. Y.

Pleass und me, without obligation, your FREE book, *“Everasiing
Bureugth.™

over
whowid

Healil amd

L R S e e P Brats.

@ e c AL L.
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That the Sun moves
north as men travel
south, unnl finally it
th:nrl l.'l:ll'l.TI:I'Ii.II.'llli!r
in the north.

For 1,500 years men
Lauighedd at the “gullibil.
ity™ of the ancients, until,
by sailin i the Equator,

Eulupunl ﬁfpl.;lj: I‘rllddl:Eq
DISCOVERED 'I'I'HI the Egpﬁn.l‘l.l- KMNEW thousands of
years before,

Suppressed Knowledge of Ancient Sages
—lost to the world for 3,000 years, but by the FEW
who could a .lndl.u:l—u:l.nll.lbhtnrml,ﬂrmg!‘l
association with the Rosicrucians. Their and success-
ful methods of mastering life's problems and devel
Personal Power are even more effective today. Try their for-
mulas on your own personal and practical problems.

Successful?—Happy?
Have you realized the highest possibilities of which you are

capable? Au you going through life with your assets
—social, business, intellecrual —locked in a without
locking for the key?

tage.” It may

Send for @ Free Copy of “The Secret Heri
Dp:ﬂuplmﬁwhf’ufprmnﬂutd'muﬂpr-ﬂ
achievement; it might have a stariling effect upon your own
future. It is sent free to the serious. Address Seribe MJILP

‘G ROSICRUCIANS

AMORC
San Jose California
(Not a religious orpenization )

RAISE RABBITS FOR US

ALSC PUT YOU

l'b‘III"' AL.
of the &M
et baulletin e

nl' Amaries

ﬂllluut
AARIMIT FMH!‘ -nd mem iy

o " s of ‘hurn in wariess .I.II Lot

Llrlell] wrnd tham Emrilm

wrnqg "E-rnﬂ'ﬂ L= 161 Maln Si. Holmas Park, Ma,
baby birds. Orders

cA s “ for hundreds of lhﬂ

sands. Easy to ralse. You get your money
for them when only 25 days eld. Send 3-et.
U, 5. stamp for particulars and pleture book.

Write PR COMPANY, £35 Howard St.,
Melrose, Massachusetts. [lofor any bank,

Rheumatism::::

Painin 9

Minutes

To relieve the torturing pain of Rheumatism, Neuritis,
Neuralgin or Lumbago in 9 m.mutnu. get the Doctor's
Prescription NURITO. Absolutely safe. No opiates, no
narcotics. Does the work {|uu- v —and must relieve
sour worst %ﬂm in nine minutes or your money back at
ruggist’s. Don't suffer. Use guaranteed NURITO today.

g
B

for you every week
rilsing ROYAL ,:llul.h




s THESE
VALUABLE
GUIDES 2o

INVENTORS

gowr INVENTION through
| ‘thisRESPONSIBLE FIRM
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PATENT

. .. and Get PROMPT
EXPERIENCED ACTION

We oifer you thig expenice anmd proven
respomibiliey of 61 years. Since [57% we
Jaave rendered fwpen Service o Coviere]
o tens uf 1|u|uu|l.!- Of Iventarn ]'.-l:.
membir of C A Ssow & Co. wha works
on your case is 8 Regivoered Pateni Ammomey.

This is imparan, for anly Reguinered

Parenr Auarneyy may |'-]uJ your cang

before the Patenr Oiffice.

The home ol C. A. Soow & Co. is the
|..1I|_'rLI: |.lu.|d|:|; n I||:|I-.1n|.-I!|I_II:II'| \'.lu.u|'||LJ
explanively by one Pargny Auoraey e We
olfer you |!|u-:u.|f__-!| L0 petet work.

!l-'\.:-“ havie an i-lh e, Wi silvive feemrad
flfe getion fo Jrewtect ity [ur pomegone cive
may be working on the same invention
Woehte taday’ Bk aie FREE " Cemification OF
Twemtion™, which is ol real vilus o vou
RIGHT NOW' Alse rwo mew guisles, How
Wi Protect You" and "Suggestions On
How To Cogumercizlize Your lnventign™.

C. A. SNOW & CO.

Puatent Attorneys dince IS75

SNOW BLDG. "% WASH.,D. C.

CANYOU FIX IT?

Theee wonder haooke el siep
by atep HOW in iake sl
“play® im differsntisl—to kill

the shimmy n steering — Lo
met TII.[I!EEI- — how o pl
your Rnger mmily om #n-

wine trouble mpd then the
?Jul.rl: expert way o FIX it.

ewest  improvements fully
eovered. Bgual t0 n compleis
Eragle sourse al bess tham =
Tawrth Lhe rosi

€ Big Volumes
Brand Mew Edition

SO m, PO0H) illusstrathions,
wirl ingrame, eire., bncled-
ing Marine Engines, Aviadion

lonml wte,

Matars, D
D Luze it bn, goadcl-stampesd
Bexible binding.

.

[r—
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—
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BﬂﬂHIS_SEHT FREE

on approval.  Just mall the coupon and we'll send you
o set ol these remarkable auto books, Just off the
POEsE,
pert or apprentice, auto owner or driver, (F

Whether you are a mechanio or helper, ex-

youl're intereated in Knowing all about
putomobile mechanles, then take advao-
tage of this FREE OFFER,

Nearly 100 pages on DIESEL Engines

A bhetter Job — In the gleantie auto in-
dustry. HIGGER PAY — o chanee to go
Into business for yoursell and get a ghare
of the hige profits are walting lor any man
wihio even ball trls o lmprove liliosell.
Learn auto engineering with these wonder
books & new way — without studying or
memorizing. Simply use the JIFFY IN=-
DEX to loak up the ansawer to any auto
problem. Bullt by eleven of America’s
test automoblle engineems, and written
slmple language se you can under-
stand It. Very newest cars, all covered.
FREE! Sond NOW and we wiil
Include Free an extra loose leaf
volumeNe.T with 1936 cars and
diagrams and also that famous
boa ““Automobile Service
Shop Management.'

AMERICAN TECHNICAL SOCIETY

Dvexsl Avenue & SBth Si., Depi. AGTEH, Chicags, i,

MEMICAN TECHNICAL BICIETY.
Deromel Ave. & SHih Bt. Depl. ABLD, Chioago, TI.

1 would like to see the sew (eveliome editlen sl your AUTO BOOKE. I will ey
the lew pomts dolivery charges only. bul if 1 chovse to. [ may return them expeess
rollogt, I sfter 10 daye’ usa [ profer to keep them, | will seud you §2 and pay the
balnics st 1 he fats of only 83 & monith, ustil 24 80 is prid,.  Plesss include froe con=
sillting membership &8 por your offer above. Bend braod wew 1930 edit b,

Hinin

Alisch letter staiing aee, sorupatben ol pamw sod sddress of engploper and st lenst

one basines man a8 Feleeenees

IN MODERN
INDUSTRY

Nearly everything worn orused must
first be designed. Color and style
influence their sale. Industry knows
the importance of good looks in its
products. In addition, magazines,
newspapers, publishers and adver-
tisers spend millions yearly for
illustrations. The artist has become
an important factor in industry.

Do vou like to draw! If so, train
your talent to serve industry. Draw-
ing may be your surest road to
BUCCESE.

The Federal Schools, affiliated with
a large art, engraving and printing
organization, has trained many
young men and women now capable
of earning $1,000 to $5,000 vyearly
as designers and illustrators. Its
Home Study courses in Commercial
Art, Illustrating and Cartooning,
contain exclusive illustrated lessons
by many famous artists. Practical
instruction by experienced men is
the reason for its many years of out-
standing success. Courses sold on
easy monthly payments.

Send today for Free Book, outlining

present opportunities in Art, de-

scribing the training and showing

reproductions of students’ work.

{:?t fill out and mail the coupon
0OWe

FEDERAL SCHOOLS, INc.

9136 Federal Schools Bldg.
Minneapolis, Minnesota

Send me your free book explaining Federal
School Art Training.

Address.

Age...... Deecupation. .. ...covoeiiiiineians

JIA

When writing _please mention Popular Mechanics
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Know Electricity as Experts
Know It—and Get an Expert’s Pay!

Recovery has bezun! The months aghead are charged with slenif-
camme and oxpectation. What will you do to get the jump on the
other fellow?

Thousands of men have used

The Croft Library of
Practical Electricity

The Creft Libmry in a8 complete elertrioal edorator, 14 i= founded on préctine—on
20 yours of shirt-=leavs -T-'lrl-rl ooy work Me (1 e Gntually done, T s e Brom
pover to eower wilh the kind of hand-bendil [aris you wapt Writwum s phet the
teginner can rasly umderstsed b, pol 5o sound, o therough, that i€ in the daiky uH.
wf B6004 Lighly psid elestriesl 'ﬂrhrrl and enzinsere. Lrull- tefle you the ibhings
yaig bl-:d to know abowi motors, generstors, armatures, eommuisaiors, transiormers,
ciraults, switehbosrds, distribution systome—electrical maehiner n{ EVEry Ly
whiiing [ light mnd power—wiring of fnished buldings— ondereriiorns -nd TS TI
requbmmente—iluminstion in s every phisse—ihe mosl improved metbods of lig
I.n.;-;.:mqu mad lmmp slecin, ste,—bhow o do & complete job, lrom ertisating it
ol e Lien,

No money down —easy payments

Fill im wmd mall the roupon attsched and we willl sead pou the sotire 12t of seven val-
wmes [or ten daye” Free Exnmbnation. We tnke sll t he ik — {nu nmume po oblgaibon,
I wisii ddeclds to keep ilve bosks, snd 150 I ten days mnd thie balunes st Lha mis of
2.00 8 meenth. Bend tie coupon NOW amd s the books lor yoursdl.
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| FREE EXAMINATION COUPON |

l McGRAW-HILL BOOK COD., 310 W. 4Ind 5., New York

Benal pnm For ten daye’ fres scaminstion the Crofil Library of Prastionl Eleetricity
l iy nl.lil'u.l.ur& will penad yos $1 50 in 10 days and £2.00 monthly sntll tho pries nl
boaks tpaid, (To lnsurs

llil..i] - s I pesi wanied, I will reiurs ihe ik
| promet shisment write plaisty asd fill in sil loss.}
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NEW WAY to DRAW
CARTOONS

CQuick and ens . Bimply pose Mngie
Marionette "nI:}::if] for |||:1,pu.rt1un destred,
2. Copy rough outline. 3. Finish sketeh,
No chance to go wrong. Learn quickly at
home through this amazing new mﬂimri
Win big eash awnrd in our
amateur 1an::nnm1‘_|| contest
and start on road to fame.
Bend name quick and pet
FREE vutunh‘le tips, " How

To Make Money on Simple

Cartoons and Humorous
Ideas."

CARTOONISTS' EXCHANGE
Dept. C-99, Pleasant Hill, Ohio

it 1 'I-
] |||-I Ite A
Lhup EE

d'* emntaining
ns from Africa,

e bei sy 1: ||-|||.

Asl
METRD FU‘LIEATPDNS l}ﬂug ll":lrl- '!ﬂn Fifih Awo., Mew Yoark

ewil for tLlI-!..

mAvreslimE Lesuk

L. L. ADCOX TRADE SCHOOL

Dept. ll Partland, ﬂrqnn

T Permane

STAMMERING Controlle

by the Lester Technigue. Write for information . . .
free. Lester V. Lester, Director. Dept. 156

SPEECH CORRECTION UNIT, 1918 Bomsl Ave., CINCINNATI, DHID

BEECOME A VENDING MACKNINE OPERATOR/

Own & "“chaln' of ll.‘pﬂlhll‘l Iliﬂ.chﬂﬂ'lnﬂ Fum vending ma=

chines. Large, steady prof Ie ent peanuts and chew
Btare with $100. Writo for details todnyl

D. ROBBINS & CO.

1141P DeKalb Ave. BROOKLYMN, N. Y.

uluu:h. aly

Profusely Hlustrated. The Traflerd te's gul
For 12 fsaues mall 81, or for sample copy .

\ lﬁ_n“_.ro_rmm TRAVEL, PM8, 180 N, Michigan As., [::mup. Ml imets
START E -
$1260 to $2100 YEAR DA
MEN—WOMEN e -
Experience usually " ‘,f f! F":M.: l:“itnt: GUAW:EH

not needed

Common Education
Usually SuMficient

s ROCHESTER, N. Y.

4 Gentlemen: Rush to mr
FREE of charge, lmt.jnf U. B,

Mail Coupon Government big pay jobs, ‘mutl
Toda gy me FREE 32-puge book deseribin

Y y: i ﬁu.hm-: vlimt.m?]n, hul::h work, mn

i Articy
SURE 3 o tlmu':;r Jubu. re telling w to get one
Fd
s
i Name
v
s
/  Address

--------------------------------- .an

Now you ean re.nhm your umhlunn—bﬂ-
come & daneer quwHy. ensily, at
little cost! Arthur Murrny's simple -
at-home pieture course tenches you popular |
Fox Trot and Walts steps, me,, bailsniee,
correct leading, graceful following, self-ne-
surinoe.  No tencher, music, partner necos-
sary. Whole family can learn. Send for
this amasing course fodoyf Pay postman
$1.08, or send $2 “Il]‘t order and save 240
postage. Try course § days. Money back
if not delighted!
ARTHUR MURRAY, Studio 218
T E. 43rd S5t., New York.

NAME.... o R e
| ADDRESE. . ... ..y N

FAMILY
COURSE

ME

When writing to advertisers please mention Popular Mechanics

I:I' mtmad in traller lore, as owner, bullder, buyer
t, you want the only mageaine devoted ex-
to traller news, stories, features, deslgns
and nll.nu touring andesmping laws, and directory.

g 10c



POPULAR MECHANICS ADVERTISING SECTION J0A

Now You Can Learn

Music Quickly

this new way—it’s

easy as A-B-C

You've noticed that the most popular men and women are
those who can entertain. They know how to keep the party
poing—keep people happy and amused. And what better en-
tertainment 15 there than music? Everyvone welcomes the
person who can play. He or she is always the center of
attraction,

Now wou, too, ean be popular easily, and at a cost of only
a few cemts a day. No longer is the chance to become an
accomplished musician open only to a favored few. Every-
one can now learn to play his favorite musical instrument
casily and guickly, rmight at home, without a teacher., More
than 700,000 have studied music this new easy as A-B.C
way. And what these others have done, you, too, can do.

Easy As A-B-C

You actually start playing real
tuncs from the beginning. The in-

LEARN TO PLAY
BY NOTE

i 3
Erii:?:. E::L“hnne structions first tell you what to da,
Organ Mandalin then a picture shows you how to do
Tenor Banjo it and then you do it yvourself and

Hawaiian Guoitar

Piana Accordion

Oor Any Other
Instrument

hear it. You play by note, and be-

fore you realize 1t you are playing
all your favorite classic and popular
Nao teacher to econfuse you.

fitisie.

Ko tlresome old-fashioned scale practicing. What a threill when yon
git down at the plano in fromt of your friends and suddenly st
forth into a stirring march—hold them spellbound with o plaintive
love song—or start them dancing with the latest fox trot. Then you
will know what popularity really is.

Booklet and Demonstration Lesson Free

To show you how slmples and easy the U, 8 Hehool of Musie
course s owe have prepared a8 FREE E-'um.plu ilemnnsi ration lisson
and explanatory booklet, No matter what kind of fnstrument you
want to play the demonstration lesson and hooklet will show you
how slmple the principle of this new method s

Il ¥ou really wamt to learn musie—All in and mall the eoupon
helow, Act now. No obligation. 1. 8 Behool of Music, Th
Hnlnl-';'li;k Bldeg., N. Y. . Instruments supplied when needed, cash
or eredit.

——— ———— —— ————— —— — — — — — —

U. 8. SCHOOL OF MUSIC
7% Brunswick Bidg., New York City, N. Y.

Hend mwe your amazing free ook, *"How You Can Master Musie in
Your Owi Home," with insplring message by Dir, Prank Crone: alsa
Fres Demonstration Lassan and particulars of your easy payment plan.
TERTEIE o i e 0 i -l A

Address .....00s

R TrEdRE R

Have yoi
Instrumeént - Instrioment 1, ..

/Vew‘ JOBS for THOUSANDS in

CONDITIONING

arrgd REFRIGERATION

Ir ¥ou wanit stesdy work—all year * poumid
or & business of your own, prepare NO
% grrnil-foor ﬂ[\ll‘nrt-1|n|uﬂk Ay FAre. T-‘"l"'“- at low
didrd Year cost right in your own home for gt our scheal in
et Frea Chicngol. Write for FREE “*Prosperity Dooklet.'®
" Pruspariiy CHICAGD TECHNICAL COLLEGE
Bapklpl'* W-300 Tech Bldg.,, 118 E. 26th St

¥
Hen

Chicago

AT HOME?

Imrn to eolor photos and miniatures
P iy g el el e
Hlm.;r lt gl -nd nirements,
AL ART

3601 HIEI‘III- Ave. Dept. 1358 Chicagd

» NAVY SUPPLY

Bargains—Army, Sport Goods, Fire-
arms, Clothes, Shoes, etc. Send 10cfor
new catalog, to be ou first order
Army & Navy Supply Co. 4772 Lester St. Richmond, Va.

D

BE A TRAINED

AUTO-DIESEL ExPERTLf’;EfE

FREFARE "\iIWIﬂr rich new fields of opportoni
S EARN BIG
ol

Diesnl-Trainesd Mon »
MONEY
L]

; T powrer and 1eehibne
mre-time raining plan off ers guir

SEND FOR

FREE

sk good pay, of & prafitahls note nrrnlr b
BOOK!

urn from the plonear automet ame-sTudy &
Write today !‘urp‘ Frea A L0 - .IHJ‘-.".!J\-I Msol B Y- Fit-
lemrn plan, with valsable squlpment incladed (o el iy o emrT
eilfa mutiey gulch if #fere Limd Bl bome withoot lewving
¥out present jods whils Lrainknet,

nluTnll INSTITUTE of AMERICA
554 Broadway Depls JD-11, Chicago, Nl

r——--—l-llﬂn-pn- Today! == ===l | Hiowr |
| MOTOR INSTITUTE of AMERICA oy,
| 54 Droadway, Dept. Jo-11, Chicago, I
Withoat ob Free Auto-Diesel Book,
bk B ot o "‘fa..w T canian el oy
=
I ¥ ——
J Ao il A Rl
I ey e bbbl -!ﬂur-f-...“..-.......-..-...

i ey e e i i e e s o s ——

THREE two-year eourses (08 weoks) lead to Bachelor of Selenee
dogrees in le}fwlﬁilnl piloting: Aeronautiesl Englineering:
Aviation Mechanics FIIL parthnl courses and comblnations of
oourses foguiring 30 to 152 weeks [or gompletion are also ofered,

TEN TRAINING PLANES are on the flight line. They range
from the Kinner -'Cpnmtur to the new bl-motor equipped with
rotraotable Inndln ear, alr brakes, two-way rm'i!n radlo
direetion inder and blind fight Instruments.

52,3458 hours Night Instruction have been
Acoradited by {he El"ﬂ'!:_é 630 hours now belng flown each
T e - month,
Niinols Superiniend- | THE FACULTY of 26 Is composed of
siruntion. Coveroe speciallsts In the various Nelds of aviation,
ment approved as a AN ENROLLMENT of 243 resident
Tranaport OGroand students at the beginning of the Spreimg
aid Flying Behool term, 225 belng reglstered in two-year
and M ee hanle's COurses,
Baohool. O 118 100 aere alrport, Parks has 14 balld-
Ings with a Noor srea of 119,352 square

PARKS AIR COLLEGE

Offers COLLEGE AND PROFESSIONAL TRAINING Majoring in Aeronautics

[t r"”{ nores) all devoted to school

PUFEH

Im }lntl rnmm AND DINING HALL
on the Flekl

1306 n‘mdul‘u:s.

137 graduates were plased in the past 18
maonths, 63 percent golng with air transpo Tt
North and South Amerles.

ltvuumtl.n for graduntes are exceeding the number available
2Htol.

Ask anyone in aviation about Parks. Then pay us a visitc.
You can expect more at Parks and still be agreeably
surprised when you come.

The G0-page catnlog glves complete Information. Send for 1t
Itis FR L.h. It contalns 146 photographs all taken ot Parks Alr
Collmre. 1t 8 paeked full of valupble information. A post card
request will bring it to you.

PARKS AIR COLLEGE
936-M Cahokia Rd. East St. Louis, Illinois

COmpomes in

RSN



POPULAR MECHANICS ADVERTISING SECTION

His Rolling Home

“I used Popular Mechanics ideas in con-
structing this trailer coach, substituting
airplane tubing for the framework for the

body and automobile side members for
the chassis. I have been following your

articles on trailer coaches.
Clarinda, Iowa.

"—W. E. Mack,

Fact Offers Fiction Idea

“A great many of my inventions are the
outcome of suggestions 1 obtain from
reading your magazine. You may have
read in a national magazine recently a
short short story titled ‘A Dead Man Con-
demns.” This idea was taken from an arti-
cle in Popular Mechanics telling about the
similarity of the human eye and the cam-
era."—G. G. Brown, Hollywood, Calif,

He Asks Another

“The problem of the three men dividing
the nuts and having one left over on each
division, which is given to the monkey,
has a correct answer at every multiple of
twenty-seven minus two. The question
should be ‘What is the least number of
nuts?’ and the answer would be twenty-
five. Now ask ‘Puzzled’' to go nutting with

eight others and then divide the harvest
in the same manner. Of course, he must
have a monkey which will enjoy nine nuts
and ‘Puzzled’ will be nutty by the time
the nuts are divided. The problem is logi-
cal and can be solved within a short time,”
—E. Howard Hickey, Philadelphia, Pa.

Who Knows This One?

“Since an electric current only passes
through a photoelectric cell, such as used
in talking movies, when light is exposed
to its surface, would it be possible to ob-
tain the opposite action? I mean, as long
as the photocell is exposed to a source of
light no current will pass through the
photocell, but when the source of light is
replaced with a source of darkness, a cur-
rent will pass through. If it is possible,
what connections must be made to obtain
this result?”—David Patierno, Preston-
burg, Ky.

Take Four Nines

Take four
nines. You can
multiply, add,
subtract and
divide. Use
each nine only
once and get
ninety for the

answer. I can
do it easy with three nines.—Puzzled.

Is Our Face Red?

“Reference is made to the recent issue
of Popular Mechanies carrying the article
captioned ‘Midget Town Hall Houses Tank
and Postoffice.” 1 would like to make

{Continued to page SB0OA)
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il J
MORE POWER - MORE SFE.ED :

STABLISHING new mileage records on cars in all sec-
tions of the country, the Vacu-matic again scores in a
new speed record established by Bob McKenzie transcon-
tinental automobile champion. Los Angeles to Chicago —
2.322 miles in 39 hours and 42 minutes— driving 75 and 80
to maintain a speed average of 59.7 miles per hour!
Here is speed—a gruelling grind—where quick accelaration,
greater top speed — and less stops for gasoline mean those
precious moments saved that make new speed records possible
“The same Vacu-matie that helped Bob McKenzie establish this speed
record and gave him such fine gas savings is pow available for all
car owners, It i positively automatic—simple to iqt:all—iunpm-
sive—and pays for itself many times over in gas savings

Qitsmiatii= - - Nothing Like It!
Vacu-matic is entirely different! It operates on the super-
charge principle by automatically adding a charge of extra
oxygen, drawn free from the outer air, into the heart of the
gas mixture. It is entirely AUTOMATIC and allows the
motor to “breathe’” at the correct time, opeming and closing
automatically as required, No idl-
ing troubles—no carburetor adjust-
ments necessary. It is so simple it
will amaze you—so practical it will
save you many dollars on gas costs.

Fits All Cars
VACU-MATIC is constructed of six

parts, assembled and fused into one unit,
correctly adjusied and

Agents and
Salesmen

VYACU-MATIC offers
a splendid opportunity
for unusual sales and
profits.  Valuable terri-
tories now being as-
signed, Check and mail

ooupon. facfory, Nothing to regulate, Easily
attached in ten minutes,
The VACU-MATIC Co. Wauwatosa, Wis.

FASTER PICK-UP - - NEW LIFE

s el g

L

Guaranteed Gas Savings

VACU-MATIC must prove itself on every car, It is
guaranteed to give worthwhile gas savings, quicker pick-up
and more power, or it costs you nothing,. “On my V-8
Ford it works miracles”, says Ralph Fields, James Sceley
—"0On an International Truck on a round trip to Cleve-
land, 385 miles, it saved 19 gallons of gas.” A. V. Grove
—"On the Buick it showed 5 miles more per gallon.” F,
S. Peck—"1 average 22 miles per gal. on my Plymouth,
an increase of 7 miles, for a saving of $15.00 a month, or
$180.00 a year.” Wm, Lyons—"Averaged 25 miles on a
gal. with a Model A Ford at 40 miles per hour.”

Free Details

You owe it to yourself to know all about this remarkable
discovery, Mail the coupon below. Start saving gas with
VACU-MATIC and enjoy a new driving thrill! There's
no obligation—so get the facts now! Write today!

r-——m OFFER COUPON = = =

THE VACU-MATIC COMPANY
| 7617-234 'W. State St, Wauwatosa, Wis.

-
]
l Centlernen: Please send me full particulars concerning the .
Vocu-matic and details of your Free Offer. This of course ]

j does not ohligate me in any way.
] Name ...... g R PR '
J Address ooociininiirrirnes Ty T '
[ 5 [y, T VINT NIty S OIERITNEICE. - | NP i

] Check here if tnu:-r-—l.ul in selling proposition.
s o o pr on oo omm e o omm oem o owm ome e s .

L

When writing te advertisers please mention Popular Mechanics
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1944 1945 1946

The leaders of the nexe
ten years will largely be deter-
mincd in the next ten monchs.

Will you be one of them?

Will You Be Clerk or Manager

Ten Years from Now?

“that I should be sitting at the samo desk—Dbe doing
the same work—for ten straight years!""
But walt a minute—

Exactly that same thing has happened to thousands
upon thousands of men. It has probably happencd (o
men right in the company you now are working for. And
—unless you fil yourself for a better f{ob—mere iz a very
good chance that it may happen to you

Unthinkable? That's what J. N. Dixon of Columbus,
Ohio, said to himself. Yet lack of training kept him
slaving away at low wages for a long time.

TRIPLES INCOME

Here is Mr, Dixon's own story—""Just after I returned
from the war, ong of your representatives found me

lugging away at a bookkeeper's job in Marietta, Ohio,

1e performed @ real service and explained to me the need
of further training, and induced me to take the LaSallo
training in Higher Accountancy. After a few months of
study, I secured a position with the Trust Department
of a National Bank. This was the stepping stone I needed
to various responsible positions including handling of
receiverships and other important duties, That quickly
boosted my income several hundred percent,”

ANOTHER AMAZING SUCCESS STORY

If vou think Mr. Dixon's success story unusual, please
read what J. H, Krouse of Memphis, Tennessee, says.
*When I decided to take your training in Higher Accoun-

"'SUR'ELY. this could never happen to me."" you say—

tancy, T was a clerk, Today | am Chief Consultant Ac-
countant for the U, 8. Engineer's Offiee in Memphis,
Tenn. Whatever success or recognition I have had, 1
owe to your tralning. 1 have had no other s
training along this line. Your method of teaching is not
only instructive but highly engaging. I have observed
other courses, but firmly believe LaSalle has the best
to be bad anywhoere, ™

Another bit of proof is Mr. R. P. Barthalow's experi-
ence. Mr., Barthalow is Chief of the Sales Tax Section
of the Tax Commission of Ohio. A department which
handles over $50,000,000 o tcnr. Mr. Barthalow attrib-
ntes much of his success to alle training.

SEND FOR These Two Books and
Start Toward Bigger Success

Need you hear more before you investigate the oppor-
tunities in Accountancy?

Or will you foce the problem of your future NOW—
and send to LaSalle and geo further facts and particulars?

Without cost or obligation, the eoupon will bring you
two interesting books—one a Od-page book entitled,
“Accountancy, the Profession that Pays'; the other
“Teon Yenrs' Promotion in One.""

How about those next ten years—will you wait or will
you BTART TODAY to realize the tremendous oppor-
tunities that lie ahead of you through sound and practical
home-study business training?

Measure your grit and ambition by what you do with
this coupon—NOW,

LaSalle Extension University

LASALLE EXTENSION UNIVERSITY,

[ Higher Accountancy: ¢oa: aseountant, ste.

Other LaSalle Opportunities: If more Intereated in one of the other felds of business indleated below, check that.

OLaw: of LL. B.
O Industrial Management
DO Personnel Manogement

O Business Management
0 rt Bookkeeping
0OC. P. A. Coaching
OModern Salesmuanship
OTraffic Management

Pragent PosllTon .o oo i e mn e e w e ddrERE

Dept. 964 HR
rtunities in Acconntancy —Cheek below and we will send you a cop

that Pays,' also copy of “Ten Years' Promotion in Onpe," all without obligation.

Leading to position as Auditor, Comptroller, Certified Public Accountant,

OModern Business Correspondence

CHICAGO

of “Accountancy, the Professlon

I:IEtanntrmlf!

O Business English
Commercial Law
Effective Speaking

When writing te advertizers please mention Popular Mechanics



39A

AN

WORLDPS
BEST

POPULAR MECHANICS ADVERTISING SECTION
WANT AD

CLASNIFIED

Advertisements in this section, 35 cents per word, each insertion, minimum 10 words, payable in advance
To be inserted under proper classification in October issue, copy should be in our office August 10th
Popular Mechanics Magazine, 200 East Ontario Street, Chicago, Illinois

Popular Mechanics Magazine, Chicago, [l

Gentlemen: We are very much pleased with the favorable re-
sults we are receiving from our continual ad run in the classified
section of the Popular Mechanics Magazine. We have used the
clagsified section of your magazine for a number of years with
outstanding results from each ad. These ads pull high-class in-
guiries, which, after being closed, produce first-class, dependable
representatives. We commend the type of inquiry that this mag-
azine brings, rather than the guantity of inguiries. We are also
pleased with the long length of time that an ad pulls inguiries,

YOU'LL PROFIT

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

make and save money.

{Original letter on
file 1o our office)

still bringing results many meonths after the ad has appeared.
As these ads stand among the highest on our advertising reports
we will continue to insert our advertisement in your magasine.

Very truly yours,

THE ECONOMY RUBEBER PRODUCTS CO.

AUTOMOBILES

& NIt Mg, Co., Anderson, Indiane. Speed
enulpment for Fords and Chevrolets. 25
eents for catnlogue.  Midgets included
TTOUARANTEE] Bemi- Desel  conversion
motors, with [PPeerless Super-
heater £12.00, Instructions furnlzhed, Siate
mmake of ear when ordering. Agents wanied,
Peerless Muchinery Manufacturing Co., 2020
E. 1%k Bt Oaklnmd, California,

MIDMIET Car plans, paris, englnes,
ealars :Ilule_ Btorms, 13 SBouthside,
ville, X. C.

DIESELIZE Gazoline engines, Simple
instailation less than five dollars. No ape-
cinl partz, 200 miles 250, Information free,
Tvieselizer. Box 5S202K. Laos Angeles, Calif.

HEAMI-DIESEL Yoor aotomobile or any
gasoline  mobor, Guaranteed  Instructions,
plans.  Aake up to date guperheater. Bum
stove ofl.  $35.00. Diesel Converslon Engl-
peering Co., 2615 Kingsland Ave., Oukland,

Calil,
DIESElL, Fuel conversion. Simpls plans
AGA, Indle, California.

23¢.  Barnes,
BEMI-DIESEL Conversions for masaline

for gasoline

Cir-
Ashe-

motors. Enclose He stamp for lustrated
pamphlel. Desogas, 1710 Addison, Berkeley,
Lallfornia,

TDIRRELIZRERE—While they lasi—HRegular
$1  Diesellzing plans now 25 postpald.
Research, Napanes, Ontario

AUTOMODRILE Hest lmdieators repsired
$1.50, Marine motor heat indicators re-
palred $2.75.  United Speedometer Repalr
Co., 436 West G7th Streol, New York City,

200 MILES 5. The oldest and orlginal
conversion blueprints to burn stove distiliate
in any ear, Get parts In junk xard.  Com-
plete detalled Informatlon and bluepring S0e
(eoin}, Thousands of successful converslons.
1{\Ill:|.l'}11.lrell Mfg. Co.., Box 492, Glendale,
Tallf.

MIDGET Racing book: facts
hullders, drivers; track sizes, regulatlons;
pictures, specifications, working drawings.
Also stork car conversions for fastest coars.
$1.00 postpald. $1.12 C.0.D. Ray Kuons,
Dapt. 20, Cincinnatl, Ohla,

for fans,

PLATING Outfits
Connect o batbery,
articulars and proofs.
. Dvecatur, IL

for sutomobile partis.
Mo tanks uvsed. Fres

Gunmetal Co., Ave.

ALTIMETERS For your sulomobile, $4.95
eich,  Splilane, 4511 Flgueroa, Los Angeles.

PALNT *Hrhmri—hmulnﬂ Muster  hand
types. 10327, 1/16™, %" wheels $1.50
each,  All threa $2.50.  Write, Wendell,
2501 Delmont, Chicago.

RECONDITIONED Motoreyeles, New aned
used parts for all makes. Complete servics,
Wihitman Motorcyele & Bupply Co., 405-9
Southwest Blvd.,, Kansas City, Mo,

T MOTOHCYCLES—Direct to sou s rack-
bottam wholesale prices. Rebulit, roadtested
snd guaranteed Imdlans, Harleys, ete. Send
e today for “"Bargain Nulletin 43."" Cran-
dall Hicks Co., 780 Commonwealth Avenue,
Boston, Aass.

PAINT Hprasers §27.50; arlginally $18. 50,
Tank compressors, wers 08,50, pow $60.060,
Write today. Alr Compressor Hales, lIne.,
15 Marper Ave., Detroit, Mich.

AUTO TRAILERS

THAILER-ITES!I Hee

TRAILER—Bulld a 16 foot cabin [¥pe
trafler for two or four at low ecost.  (hur
plans are so simple thal anyone handy with
tools van build it. All the information you

need, Hend one dollar for complete plans,
specifications, detailed instructions and ma-
terinl lista. Martln Heed, Post Oftice Dox

fid2 K, Newark, New Jersey,
advertisement of
Traller Travel Mapazine on page J31A

PARTSE For the Mopular Mechanles "'Fam-
Ity ‘Traller'* featured in the February.
March and April lszues. Eversthing xou
need—Axle, hitch, whee]l housings, waler
tank, pump. tollet, sink, stove, wood parts,
windows, screens lights, cushlons. ete. Bend
for price list. Include 25¢ for our blg cat-
llu:.' and Traller Muilders” Mapuoal. Traller
1¥ Co., 410 Qrand Ave.. Wiisau, Wi,

Write for partirulars

l:lh‘h Wheel traller,
on Amerien’s hondiest Mght trailer. Economy

Traller. Sedan, Kans,

AIRFLOW, Bieel frame trailer home.
Fllljlrrurluu il.l]-l.'! ""Oldirails,” Ban Jode,
allf.

COVERED Wagon $160 romplete.  Phone

SERAG wollect,
Rental #15 per weck.
hirn Traller Headguarlers,
Michigan.

lmmiedlatle delivery anywhere
Used trailers. Baell-
Enst  Lansing,

A. C. GENERATORS

REFINISH Your own car. New Instruc-
tlon hook treats all phages of painting and
refinishing aulcs and troeks.  ‘Wrltten for
the man who wants to renew hig own car. but
rovers also the business end of reflnishing
Tor the professlonal. $1.65 postpald. Popu-
lar Mechanies Press, Room (C36), 200 E.
Onitarle Bt., Chlrago.

TURX Berap inte money. Aulapower shows
you how easlly and economlcally auto gen-
erutors can be converted Into a.e. or doe.
generators anid d.oo. molors, 2 to 1000 volisg
for sound, radlo, power, Hght, or welding.
No previous experience neccssary—eomplete
Information all In new hook, with simple in-
structlons and {lostrations, Endorsed hy

HI"\-IJ 10e For 1936 Handbook of Infor-
mation listing pew and wsed parts, for Im-
dinn, Harley, Exeelsior, Henderson; oeces-
sories, thres, batterles, Hoolz, 622 East
Girand, Ihes Molnes, Lowa,

I'SED  Motorcyele, bleyele
25, Lists 10e, Dicksons,
Towa.

pariz. Have
Beaconsfiold,

POWER Your bike with low priced Specd-
ibike motor, Atlarh in one hour. Elghty
miles to gallon. Thiry miles an hour. Free
folder. Quaranteed. Ouibosrd Molor Corp..
4011 N. I8th 8Bt., Milwasukee, Wis.

REBUILT Motoreyveles, all  makes, new
anid used. Harley Davldson parts. Hend 10e
Eslir IJu;}nlin_ Western, 014 E. 15th, Kansas
Yity. Mo,

HEXDERSON, Exeelsior, Harley, Indian,
used parts, wlloy pistons, catalogue and wings
pln 10w, Balak, 1115 Chestnut Bireel,
8. Louls, Mo

MOTORCYCLE Bargalns, lowest pricei,
bargaln sheets for stamp. Motorcyele acces-
sarles. Rochester Harley Davidson Corp..
120 West Main 8t., Rochester, N. Y.

BEND 15 For illestrated wied motor-
cycle catalog. Bargaing, Largest stock gen-

uine Indlan parts and motoreyeled.  Indian
Motoreyele Rales, Kansas City, Mo,
AVIATION

WE Train sea and alr navigators. Former
puplils ; GGatty, Lindbergh, Ellaworth, Study
courses, books, charls, equipment, eopsultant
serviees. Write. Weems System of Naviga-
tlon, Annapalls, Md

YOUNXG Men Interested In entering avia-
tion under apprentice plan. Wrlite Immedi-
ately enclosing stamps,  Mechaniz Universal
Aviatlon Service, Strathmore Station, Depl.
. Dwetrolt, Michigan.

HUNDREDB Alrplanes, %70 up. Terms.
Complete calalog 20¢ posipald.  Alreraft
¥reetory, Athens, Ohlo.

BECOME Stunt flyer. Bend $1 for com-

thausands. Only $1.00 postpald.  Autopower, 4

AUTO SUPPLIES AND EQUIPMENT Ine., 410-D 8. Hoyne Ave., Chicago. Plete Slustraied . ek Ameaty Dires

¥. Athems, Obhlo.

DEAMONETRATORS, Compressor,  Lest MOTORCYCLES. BICYCLES NEW Airplanes, 398.00, Terms. Motors,
hench, S-hour battery charger—are welder. AND SUPPLIES propellers. alr-wheeli.  Send 25¢ for Infor-
Guaranteed. Trial and terms, Ken's Equip- mation. Hihba, Fart Worth, Texas,
um:t Exchange, Tox MOA1, Troy, Ohlo. MOTORCTCOLE Tires $3 Motor bleyele NEW American Clrras and Wright Glpsy

UBED Auto parts st half _price far all 840, Chalns, wheels $1. Parts at low prices. engines and parts,. R. J. Wenger, Menasco
rars.  Century arts Co., 1712 Lafayeiie Bend 12e.  Miewele $12.50, Price Cutter Manufacturing Compa 6714 MeKinley
Ave., B, Louls, Mo, Deninger, Rochester, N, Y. Ave,, Loz Angeles, Calll.
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GET Into aviation. Air transport pilots
pet up to 27,000 per year; mechanics, $2.500.
Learn at this government approved school.
Write for complete information. State age.
Lincoln Flying School, 2004 Afrcraft Build-
Ing. Lincoln, Nebr.

BATTERIES, GENERATORS, ETC.

300 AMPERE Welding generator. Filne
condltlon $150.00. Wilmot Auto Bupply,
1970 Wilmot 5t., Chicago,

OXY-ACET WE  Welding outfits on
easy payment plan. Box 331, Hamilton, 0.

ARC-WELDING Outfit §1.25, Weld fend-
ers, braze, solder. Lavrow, 4068-W, Warren,
Detroit. Stamp appreciated.

BUILD Windcharger from old automobile
generator. Dime brings complete plang and
ratalog. Molors, welders, ete. Lelay Man-
Jifacturin 1447 Lake, Alinneapolis, Minn.

T BUILD) New batteries from old.  Latest
achievement. Instructlons available. Battery
Laboratories. Bt. Paul, Minn.

EDIBRON Btorage batterles for lght-power
plants. MNon-acld, non-sgulphating. Long life.
Fully guaranteed. Low priced. Also attrac-
tive bargalns in power-light plants, genera-
tors, motors, ete. T. Hawley Bmith Com-
ainy Croton Falls, N, ¥,

GENERATOR  Propeliers,
signed at factory prices. Hibbs, Ft.
Texas,

expert -
orth,

HARNES8 Wind. Simplest wind plant,
direct drive. No turntable, gears, belt, ecut-
out or rewinding. Charges below 100 r.p.m.
AC-DC, 6/32 wolts. Complete plans 7T5e.
Main Electric, Hollis, Kansas.

MACHINE Costing $25 generates ample
current for lghts, refrigerator and washing
machine, Write, {or send 10¢ for “"How to
wire your house for $5'°). Onia A. Kols-
tinen, Erwin, 8. Dak.

ELECTRIC Lights—Wind  driven— You
bufld them. Write Wind Motor Electric,
Brainerd, Minneaota.

EDISON Btorage batteries will save vou
money. Heplace your lead with the Edison.
Non-geid. Odorless. Fifteen wear Nfe. Lib-
eral unconditional guarantee, Bargalnz in
complete generating plants, motor, ete. Free
illostrated lMterature, “‘Bee Jay HBattery
Company,”” §2 BSterling Avenue, Yonkers,
New York.

ELECTRICAL SUPPLIES—EQUIPMENT

BUILD Your fans. 18" airplane propellers
$2.25. Hibbg, Fort Worth, Texas.

HUNDREDE8 Of new and rare ltems, re-
placement parts and supplies. Bend 10 for
new, EEI—p e wholezale catalog. Autopower,
410-D 8. Hoyne Avemuws, Chicago.

BELL Neon tubes, @5 fool.
$2.00. Complete MNeon signs.
742 Btrong, Behenectady, N. ¥,

ELECTRIC Engraver, deslgns metal beau-
tifully, Sl.gﬂ‘ipremld, Hudson Brog., East
Syracuge, M. Y.

WELDING AND SOLDERING

Bample
Marella‘s,

ENGINES, MOTORS, DYNAMOS

BAVE Money—New low prices on light
lants. 3450 watls and up, a.c. or de, Ideal
or cottages, eamps, trallers. Write for bul-
letin ""G."" Unlversal Motor Company, Osh-
kosh, Wisconsin.

32 VOLT Motor from 8 wolt generalor,
Good er for hench grinder, drill press,
ele, o rewinding. Mo overheating. No
brush hurnin:. Complete instructions and

disgrams §1.00. T. N. Grifith, Whitehouse
Btatlon, N. J.
BMALL Kleet. motors, high speed, 1§

h.p. 110 volts universal, rebuilt like new,
$£3.00 postpald. L. MeConnell, 1619 Edge-
wond, Racine, Wis.

GOVERMNORE Control speed of any make
of autoe engine, regardiess of load changes,
when used for stationary or portable power
production.  Man'f'gs  Candee-Bmith Gov-
-:rrkmr.. 215 Bouth Los Angeles Bi., Los An-
Heles,

REWIND Motors

yourself. Pruofitahle
field. ©Our complete illuztrated ecourse and
trouble chart shows you how to wind, test,
conpect and repair all a.c. motors.. Com-
glrle course and chart $£2.00. Hend now.

ducational Advancement Company, Box 253,
Lakewood, New York.

ALTER ING Current—Motors, grind-
ers, New and rebuill. Exceptional bar-
gnins. Prieellst free. Mallorder Eleetrie
Co., 1718 Bo. Michigan, Chicrago.

e P

CONVERT Used motord, generators Into
B-110 wolt power plantz. Inztruclions 25e,
Convert auto generators Inte electrie out-
board motors. Instructloms 25c. Jasco, Dox
402, Watsonville, Cal.

WINDING Data, 1000 a.e., motors, eight
leading manufacturers. §1.00. Chas. Chit-
tenden, Jr.,, Box 7831, nsas City, Mis-

souirl.

WINDING Data 180 motors, test trans-
formers, generators, growlers, %£1.50 post-
Gln!# Atlas Dwata, 24 West 20th Bt., New

THREE To ten KVA alternating genera-
tors. Motors, converters. Queen City Elee-
trie, 1738 Grand Avenue, Chicago.

BEVEN— ’ri Hutucmmur G. E. motors, 60

cyele, 1 phase, 110 voltz, like new, £0 50,
Send cherk to Erle Eleetrie, 120 Church,
Buffalo, N. Y.

TINNERS, EBhop foremen, and amateurs
soldering fluld that will not A
proven product formula., $1.00, Slias Gate-
woond, 1142 Arch Bt., & ville, Ohilo,

10 BLIGHTLY Used %4 horse alternating
motors £0.83. % horse new General Elee-
tric £5.90. Wilmot Auto Supply, 1870 Wil-
mot Bt Chirago.

DEMONSTREATORS, Electrie arc welders,
Money-gaving prices. Used hy the NErn-
ment. Trial and terms guarantesd obart
Welders, M382, Trb:l. Ohla.

ARC  Welder 329,50, easional
type—110-220 ru!ln Delivers 110 amperes.
Fasgy to use. Detafls free. Commonwealth,
Drepit. J-11. Cincinnati, Ohin,

POWERFUL Arc-welders 25-300 amps.
Convert old North-East aute generators,
Dodges,  ole. Inatructive plans $1.00,
COD's $1.12, Tested and approved by Au-
tomotlve Test Laboratories of Ameriea. He-
mit to Welders® Club of Amerfea, 3432
Dirake, Chicago.

ARC Welder—Model 26 with the positive,
sensitive, and safe FlexAmp. control. Tses
110 or 220 volt alternating eurremt. Welds
any 1716 to 5732 eoated slectrods without
trowble, Low price. Trial and terms guar-
antesd. Other spot welders and are welders
from $14.75 ug. Detalls fres., 615 No.
Commeree St., Btockton, Callf,

60 AMPERE, 110 Valt are welding trans-
former £3.00. 100 ampere, 110-220 wvol,
£14.00. Welding  supplies. Literature.
Arcmaster, 1006 Lyndale, South Minneap-
olis, Minnesota.

EFFICIENT Arc-welder from Dodge gen-
erator. No rewinding. Plans dollar. Par-
tleulars dime.  Pulis, Booker, Texas.

OXY-ACETYLENE Welding equipment—
New welding torches, reduced prices on dla-
continued models. Thess lorches are stand-
ard, heavy du_tr equipment, factory boxed,
tested, and TUnderwriter's approved. Save
money on acelylene gencrators, gauges, reg-
ulntors, lead burning and other welding
equipment. Complete m;-u‘:l{}ene welding
oulfits at ettractive pricea. rite Modern
Co., 3415 Pine 8t., 8t Louls, Mo,

NEW AC Light plants—$37.50. 300w,
110v. Rocke Company, Berkely, California.

MACHINERY, TDOLS AND SUPPLIES

%" BLACK Decker electric drill. 974"
Bouwth Bend lathe. 1 hp, fexible shaft
grinder. Vietor Machinery Company, 125
Bouth Clinton Street. Chicago.

BEND $1.00 Full price, 1/18 sharp fare
Roman steel inltial stamp, to identify tools.
gm, Tayler, 1716 N. W. Flanders, Portland,

regon.

INEXPENSIVE Practical lathe
Write Almond Mfg. Co., Elberton, Ga.

BCREW Drivers, shock proof, goaranteed
unhreakable, nonslip handles. Set of four
£1.25, Two inch to five inch tempered blades,
Twa dollar value. Loon Miller, Bhespshedd
Bay., New Yoark City,

WANTED Immediately, South Bend lathe,
reaponable, James Corubla, 128 Lexington
Avenua, New York.

FREE Price list all shapes hrass, copper,

steel and aluminum. All orders postpaid.
Il;[ubby Bupply House, Box 2014, Pittsburgh,
.

vise.

llFF]llﬂERAmR Parts.
compressors  $6.0 Spray
Tayler, 105 East Iu‘*nd Stroot, New York.

BARGAINGS, Demnmlr;l-m-:. electric am
welders, guaranteed, 50 days trial and terms,
m-im Ken's Equipment, Box M9@3, Troy,

o

15 x 8" SOUTH Bend serew culting en-
gine lathe, $£175.00. 14" Steptoe crank
shaper $125.00. All sizes of machine iools,
Cineinnati Machinery & Bupply Company,
27 West Second 8t., Clncinnati, Ohle.

Kellogg  air
gunz _ $1.00.

POPULAR MECHANICS ADVERTISING SECTION

Si—1% HORSE, 110 Valt, Universal mo-
tors equipped with 14 to 1 gear reductien
$£1.50.  Wilmot Aute Bupply, 1870 Wilmot
Bt., Chicago.

BOATS, OUTEBOARD MOTORS,

12-FOOT Flat bottom rowhoat—complete
plans 25c. Free boatbullding catalog. The
Buider, 15 Murray Street, New York.

BUILD A boat. You can bulld a belter
hoat n the Welch system. 32 page catalog
45, Welch Hoat & Supply Company, Sta-
tion K, Milwaukee, Wisconsin

BOAT IDdesigners are highly paid profes-

ETC.

glonals. Complele eourse by mail. Catalog.
Westlawn, Montville, N. J.
FPROPELLERS, BlufMing boxes,

goar
pumps, bearings, ¢te. Wm. Baker, Pond Bt.
Quiney, Miss.

CUT-TO-FIT Rayaks, single, twio- PRBAEN-
ger, £8.45 uwup. Mall dime for literature,
refunded with order. Jamestown, Speclalty
Co., 377P, Tihusville, Penna, M

BUILD Your own boat. Save two thirds,
use our resdy cut semi-assembled materials.

Hend 3¢ for catalog. Brooks Boat Co., Inec.,
F. 20. Baginaw, Michigan.

OUTBEOARD Parts—New or  osed—Al
makes—What do you need? Crandall-Hicks
Conpany, 782 Commonwesith Avenus, Bos-

ton, Alass.

SPORTING GOODS, GUNS, FISHING
TACKLE, ARCHERY

FISEHERMAN! Binker molds. lfll'1'1]jl £1.25
postpaid in United States. Fres folder,
Box 513-C, East Liverpool, Ohioe.

“TGie DETAILED Instructions, build bows,
arrows, targets. Hobson, E!:.lcm (ragon.

FREKE &8 Page [llustrated :ﬂ:rl.rkn:. rod
building and fishing tackle catalog. Tack-
L-Tyers, 1414-GM Dempster, Evanston. 111

BEST Archery bows—from the heart of
the Yew country. W. 1. King Woodworking
Shop, 1858 Onyx Bt., Eugene, Ore.

HUDEON Bay blankeis, Indian pack bas-
kots, camp stoves, knives, compasses, out-
door equipment. Free catalog. Howe Fur

Co., Box P, Coopers Mills, Maine.

FISHERMEN. Free new 1936 catalog
showing many new and Improved ltems for
fily and leader makers, all that 13 new in
tackle. FPaul H. Young, B065-3 Grand Riv-
er Ave,, Detroit, Mich.

FIELD GLASSES, TELESCOPES
AND MICROSCODPES

GET Our lowest prices on teleseopes, mi-
eroscopes, movle cameras and hundreds of
other {tems. Catalog free. AA Winn,
124 W, 2% 8L, New York.

URED Mirroscopes, binoculars, astrongms-
fral  telegcopes, surveying  instruments-—
Rought, sold, repalred. SBend 10e for list
]l_:ua?ulm P. 0. Box 258, Amsterdam,

HAMSDEN Evepleces for telesco mak-
ers at Ti% saving. Amateur Telescope
Mukers Hunull.l' Co., 24 West 20 Street,
New  Yor|

TELEH{,‘DP?.R. Microsopes, binoeulars.
Bave §50%. Bilg fllustrated catalog 10c (re-
funded), Teeko Optical, Evanston., INincis.

TELESCOPES, Microscopes, binoculars.
Loweat prices. Optical catalog fres. Brown-
seope Company. 234 Fifth Avenue, New York.

ANTIQUES, RELICS, INDIAN GOODS
104 assorted £2.00.

INDIAN Arrowheads,
Indian shell, wampum, beads, 1 yard siring
£1.00. Tubular shell beads, 100 for $1.00,
Bellzon Company, Box 229, Marion. Ohla.

17 ARROWHEADS, Spearhead. gempoint,
lancehead %£.99. 130000 firearms.  Relics
bargaing. Photollst 10c. Museum, Rutland,
linais.

5 ARROWHEADS 20e, 3 Birdpoints 18e.
Knife, birdpoint, seraper, spearhead 43¢
Catalogue, ins., Minerals. Curics. Lemley
Curin Btore, Northbranch, Kansas,

100 GOOD Arrowheads $3.00. List 3e.
H. Daniel, Dardanelle, Arkansas.
TAXIDERMY
FREE Official catalogue. RBiz walues,

Head forms. Everything, direet from
Taxidermic Manufacturers,

Eyes.
manufarturer,
Memphizs, Tenn.

BOOKR Covering hundreds of subjects.
Rig catalog for Je postage. PtrpuIar Mechan-
Jes Press, Room (C38), 200 E. Ontarlo Bt.,
Chicago.
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TAXIDERMY Supplles—Guality artificial
oyes, Geeth, genuine Jonas head forms.
Tools, materinis, ete. Everything for the
progressive taxidermist. Bemnd for blg i0las-
trited catalogue—Free. Jonas Drod., 1049
Hroadway, Denver. Colorado.

e Nl i R T SRR § AR A AST Y HYRmw amawwran [iJ'
UHEDY Nooks, courser wanteld  Appralaal 1808 CEXNT £10—We buy certnln eoing rure
10e. HBookery, 3041 Shaker Hquare Hiatlon, and conmoon.  Home worth $8, 000 ; TH64-1863
Cleveland, Ohio. Tn;:lliun ‘hl"lll cents $100 each; dimes beture
T Al R 1585, $i50; liberly nickels before 1814,
Hrﬁlrluti;nl:h!r'::ry hl-:iﬁllir'll-.ll-li.ll::t.‘l tmlr:iﬂ.rurl-'::l:j £ Jarge pennles §2,000; encused postage

West 12th 8., Rrooklyn, New York.

DOGS, BIRDS AND PETS

JUBT Published—New 1936 editlon Pop-
ular Meéchanies Hook Catalez. “'A Billion

stimps 13 ; half cents £2757 half Jdimes $175;
quarters $200; fractional eorrencies; paper
money; gold dollurs $1.500; colonlal colns
A allver dollarn §4, ﬂllll, £1;

E ldeaw.* Thousands of books an practical forelgn eoing $£163. ote. Bend [5e t ;- fur
B E R Y e | gt e Mobep it lne | S ke s b peaine
: e - . - u He ¢ . ta I rolna.  Natienal- Coln Company 0, Bpring-
Ht:‘qll.l;}t}:.rﬁ.‘ﬂ:;:nu rmfll:::nlgixr:J:lHFL:;ln:;ttlltg?:: fed Preas, 200 K. Ontarle 8L, Chicago. fMeld, Mupgsarhuseits, ’
0 1 X y "y WE Pay highest eash prices in United
;'lﬁm::l]l F.-‘l‘L I‘J;]::::ﬁ-t. H‘umﬂ‘ !I:III.”‘l free. GAMES AND ENTERTAINMENT States for old coins. Keep posted on dates
HUNDIED Huntlng Bounds. Cheap. Part e : wanied, Hend ldc todhy for calalet. Drent.
g tal Fnskaskia K 1 PFUPPET Theater, Easy to make, fun o | 6050XZ, Amerlean Celn Co, 399 South
B i A, oot S |t Eilnerisled ase, peneny for 4 | Lt Sll Gliaes
. seatitiful  gettings, proscenlom i, 1o 9 CDINS. 4 Notes—im .
“IUAMBO, Pelisreed Newfoundland pooles. | mount and cut aut, with plans, $3. Pusnets | g, ail ive, o o a R o
Maby's companion, Earl Thurston, Harts- for “Cinderella’™ free.  Mininture Thealer tine. Fia.
ville, Toellama. i Rax 117, Gary, Indiana. 5

BEAUTIFUL Pure whité pollce ﬂnltT.

Ansonln Kennels, Moze. . Dak.
TREES, SHRUBS, ROOTS, HERBS

GINBEENG Planting instructions free, seed
for sale. Erkel, Rockford, Minn,

FOEE! Send for this amasing new
““Herbalist Alinanac,” TInteresting! Instruc-
tive] Educational! Cootalos over 200 walu-
able herh medicine recipes and Indian se-
creld for home wse. Beautifully IMustrated
in natural eolors. Neesded evary home. Dime
covers postage and handling. Wrelte today!
Hotanles, 145 West 11%th Btreet, Chicago,

FARMS AND FARM LANDS

PLAYS, Operetias, mugleal comedies, com-
plete mindteel frit-parts with song programs,

IHackface skits, voudevilie acts, wonologs
dislogs, recitatlons, juvenile playe an
pongs, musieal readings, entertainments,

make-up goods. Catslog free. T. 8. Dand-
son & Co., 020 Bo. Wabash, Dept, 11, Chi-
caLo.

fl0 EACH For certain Lincoln pennies
dated bhetween 1911 and 192453, Keep posted
Bendd 15¢ for romplete 28 page buying book.
American Coln Company, Dept. 128, Muos-
koges, Ohia,

COMMEMORATIVE $les: Tllinois, Mon-
roe, Oremon, Han Diege, Texas £1.50 earh.
lilustrated eatalogue 23e, Norman Sholtz,
Balt Lake, Utah,

PICTURES AND POSTCARDS

TWERNTY-FIVE Assorted World's Falr
earils, postpaid 25e. Purticulars, de, Rettig,
570% Harnes Ave., Brony, N. Y,

100 THMFFERERT antinue mint posteards,
£2 00 postpald, give four cholees,  Jenks,
Redmond.  Washington.

BTROUTS Rig fall cstalog just outl 120
ages of zelected farn hargalns in 23 stales

rom  Malne o Californin; all kinds, all
prices, best ferns.  Write today Tor this
mionov-saving gulde.  Free, postage pald.

4th Ave,, MNew TYork

fg;.rnul Ag'y, Zn5-P

FARMS That pay In the Cireat Northern
Railway agriculturnl  emplre—Minnesota,
North Dakotn, Montans, Idabo, Washington,
Oregon—Fertile black =oll, high producing
erops, graln, froit, vegetables, feed amd lve-
stock, Many kiods of farms for selection.
Write for lista amd Zone of Plenty hood.
B Leedy, Depl. 037, Great Northern
Rallway, Ht. 'Paul, Minnesota,

GOOD Lamd still st reck bottom prices.

Washlngton, Oregon, Minnessta, Jdaho,
Norih Dakofa. Ask sbout new northwest de-
velopments. Litermiure, Bpecify state. J. W,
Haw, 11# Northern Pecific RMy., 5t Paul,
Minn.

i ACHES, Near White itiver, unim-
'rlﬂ'll'rﬂl. |.Hit|||.r:l' land, 100, E5 0
monthly, Free list and literature, Hub-
bard, 216 Grogsman BIAE., Kansas Chy,

Kansas,

(LT} Covered bridges, 10¢ each. Thomas,
216 Cenlre, hennett Sguare, Pennsylvania.

MAGIC TRICKS, PUZZILES,
JOKER NOVELTIES

COMPLETE Maglelan's outfit. Mind read-
ing, 230 parior tricks, approved apparatus,
instructions.  All for $1. Ratisfaction guar-
anteel.  National Magiclan's Service, 3710
Winsltawn, Chicago,

DBE A maglclan. Large professional magie
catalogue of lutest tricks 25, Caab paid
for complete Toarbell magic courses. Write.
Treland, S84 Wesley, Ouk FPark, 111,

MAGIC Catalogye 20c. Lynn, 105 Beach,
Thept. dersey Clty, M. D,

I-M!-IPLI.H—-Ltlu!M novelties,
A%e, NRox 200-7*, New Haven, Conn,

S0 FREE Magle tricks, geerets. Free mnod-

phatos,

PROFITABLE ODCCUPATIONS

CFROG Rajsers nesded, ™
YWrite for free frog book.
Canning Company, {153-8),
Loulsisna.

MONEY Tn mushrooms! Bturt now, in eel-
lar or shed, get highest prices, Exclusive
new process.  Bigger, better, quicker cropa.
We buy. ook [ree. American Alushrosm
Industries, Pept. 678, Teronto, Ont

Btart backyard,
American Frog
New  Drleans,

crii “'latarm "rn1r1.'|h-||uhm" comrae.  All with
hig “new' [NMuatrated magle and joke cata-
Tovcae, Complete 1 postpaid, Dealors
write, Menoeo, 10T Ridgely., Los Angeles.

MAGIC Mental acts. Ralney, 623% E.
dnid Bireet, Little Borck, Arkansas,

FREE=—T4 After dinner tricks with spe-
elal bag of 44 teieks, Abe. 6§ mind reading
iricks, ﬂil . & free tricks with magie eat-
alogue, 23¢, Lindharst Enterprice, 4418
Chlurence, ¥l Touls,

:u,mrr Tricks, joke noveltles, purzies, at
lower prices. Bouwth®s largest llne, My fa-
mons ecataloguwe, Mook 1000 Wonders™ and
A0 Mysteries Maglc' postpaid 10c. Write
today, You will be aurprised! Lyle Douglas,
Htatlon A-5, Dallas, Texas.

FREE: Opportunities galore! Others soe-
reed. Why nod you? Home Clty Bpecinlties,
Box 1271, Bpringfield, Maas

LEARN Yentriloguism, 3Ir stamp brings
ﬂll-uln!rﬁ. Buldth, 123 North Jefferson,
"eqrin. !

MAKE Architectural models; profitable,
dlrnm-.d business, Particulars free. Weid-
or Lexipgton, Hollywood, Callfornin.

E.-I.IEIH'-{I Jumbe frags. Interésting. Rig
foture. Females lay 10,000 "I Free Ht-
erature, American Fru.: Industries, Dox
S8, Rayne, Toulsiann.

RAISE Mink., IMme for generdl Infarma-
tion. Lomman's Fur Farm, Rarneshoro,

BOOKE Coverlng hundreds of subjerts,
Big eatalog for de postage. Popular Mechan-
ics Press, Room {(C36), 200 E. Ontario 8t
Chicago.

BOODKSE AND PERIODICALS
EXGINEERS, Janltors rm'rul kink hook.

a%e.  Mikkelson, 4832 - d4hth 8. W., Seat-
ile, Wash,

FREE—8end for 1t of new technlcal
books al senzatlopal discounts. Y. Winn,

124 Wieat 23 8L, New York.

LARGE Professional mogie eatalogue, 25e.
Molden, 220 W, d2nd 8Bt., New Yaork,

HARE COINS

NEW Priee llst all commemorative colns.
All lnree and small cents.  Willlam Schultz,
119 First Natlonpul Hank Bullding, Clncin-
natl, Ohila.

GOOD Anclent Roman coln emperor named
with lst of all emperors to 1866, aod ealo-
log 10e, E. Roberts, Box 329, Cedar Rapids,
Towa,

OLD Money wanted! Wil pay $106.00 for
1504 dime, 8, mint; #.‘-ﬂ._uu for 1013 Liberty
head nickel (not bufTalo). I pay big pre-
miumz for rare coins. Bend de for large

eoln folder. May mean mueh profit Lo sou.
];. Alax Mehl, H Mehl Bldg.. Fort Warlh,
eXLS.

LD Money wanled. Coln folder
TNMubert LaMoreauz, Chesterland, Ohio.

ik,

FREE! Rig entalog deseribing hundreds
af books on various subjects. Franklin Pub-
lishing Company, B00 North Clark Street,
Dept. 2107, Chlcago,

TCOMAMEMORATIVES San Dlago. Tilinols
$1.40 each, large Mlusirated coln boaok 500,
sales st Be, Coinshop, 2510 Chester, Ala-
medn, Calif,

UF To £1.000 each for L. 8. colns and
stmaps over 10 years old, New buying list,
;]'31!:. Coln-Stamp Shop, Box 37-P, Ottawa,

FREE! Forelgn coln, bankoote, and large
Mustrated coln catalogue. Bend de postage.
aln approvais sent. Tallam Coineo, Spring-
field-125, Maas.

RARE United States,
medals, Catelogue 1de.
Springs, Colorado,

forelgn colns, war
Mengelle, Colorado

UNITED Btates. Large cent. 2¢ bronze,
Je mickel amd bLargain 1l&l, 23e.  Thirteen
dates large centa, L. Qecrge P. Coffin,
Augusta, Maine.

£5.00 TO §5300.00 Each paid for ald eolns.
Keep all old money, Bend 1) cents for §lusi-
trated coin value book. 4x6. Guarantesd
prices. Buying snd selllng. Coln Exchange,
Ibex &, Le Haoy, N. Y.

STAMP COLLECTING

BRITIEH Colonies, 50 diferent, Monoie-
negro 16 different 10c. Approvals  sent.
Fountain City Stamp Co., Fond du Lae, Wis.

WORLD'S Largest map atamp, Pllsudski
i hKing Albert mouming, New Fealand
Kiwi, BHrazll Aero and 50 other singles, to-
gether with sels of French Dradle alrposis
15 values), Roumanian Avistion Fund [zsus
{3} and Greclan Missolonghl  comimemors-
tive (7). AIl lor 10 eents lo approval ap-
plicants, International Btamp Corp., Depl.
i, Newport, R, 1.

FREE!! Srarre Russlan bl-eolored set,
with approvals, &e postage. Vacearo, 179
Princeton 5t., "I-!m t Hoston, Magi.

l'._\FI'J"rln\'ﬁh Valises.  All  different,
100 French (olonbes 28e; 250 Ausiria 40e;
Carfnthis complete 05, LC Trading Com-
pany, Box 384, Ht]lu’me, Kew York.

EXCHANGE Stamps, posicards by "“Ex-
changers,’”” 51 Passage Hureau, Parls 124,
France. Tarticulars free,

THE Wurld in a8 packet—105 different
ptamps from 105 different cowniries, inclod-
ing Abyssinia, Afghanistan, DBrunel, Falk-
land, #anaribar, and others from Afrira, Asls,
South America, West Indies, ete. Our pam-
phiet which tells ““How to Make a Stamp
Collection Properly,” together with oar large
burgalnm 113t of slbums, packels, seta, ste,

all for eonly 28c. Cueen Cily Blamp Co.,
Hoom &4, 604 Race Bt , Cincionati, Ohio,
PERU—100 Different, two dollars. Paul

F. Willlams, New Itrunswick., New Jersey,

3 BETS 8e. with approval:s, Itasea Btamp
Company, Grand Raplids, Minnesota.

50 BEAUTIFIUL Blamps of Raint Tierre
Migoelon, $1.00 postpald. Pierre Lavizsiere
boite 22, Balmt Plerre ot Miguelon, French
Colany, North America.

FREE—100 TifMerent stamps to new suhb-
gerlbiers semiling Z5¢ for alx month®s sub-
seription to PPacltic Philatellst, 2435 Tele-

graph, Herkeley, Califarnia,
POSTMARKS—Cut  square, 1000 mized,
£1.00, Brampa—I0M mixed, all countries,

3100, Marnuby, 48 Eagle, San Francisoo,

WORLIVE Best penny lmmuhw_‘aﬂ_ﬂun
Gl B Hovs, Colpmboa, Ohla,

MONTHLY Btamp Magarine oné year and
25% forelgn stamps, 2%, Ameriean Htamp

Journal, Cedar Roplids, JTowa,



42A

DEAD Couniries. Stamps of demd eoun-
tries alwnys Increase in value. Through an
extremely fortunate purchase we are enabled
o offer an amezing bergaln In same. T
stamps from Eastern HRoumella, Trenscao-
cigfan Republle, Azerbaijan, Armenia, Goeor-
gln, which already catologue $1.24, Tesides
S0 Upper Bilesia, so szcarce that since 15
years It colalogued without any price, all
these together with the latest fssoe  of
“sStamp Lore’” most interesting of all stamp
maguzines for oanly 10e to approval appli-
cants. (obus Stamp Company, 268 - 41h
Ave., Dept, 50, Kew York, N. Y.

BTAMPE Are cheaper in England.
two dimes
besutiful Intreductory lot stamps worth ten
times more. Lists free. Blleskl, Hubslip,
Middiesex, Fneland,

PACKET Greece free to approval appll-

Hend
(securely wrapped please!)y for

NEWPOUNDLAND, 15 Different Ge with

approvals, Hudson Company, Plainfield. M. 1.
CANNDN] Het of slamps showing eannon,

firing squad, eavalry charge and 200 other
different stemps only 10e¢ to spproval appll-
canis.  Parsmount Btamp Co., 4225 Broad-
wiy, Chieago, Tl

ATRMAILS, 15 Different. Se with ap-
rovald, Waollaston Stampes, Wollaston,
e,

ONE Hundred TUnited States 050 centa,
3 pz. worldwlde mixture on paper 25 cenis.
Wm. Ciatworthy, Upland, Calif,

PRODIGIOUS Gift! Rare Blberia, Far
Eastern Hepublic valued 358, seirce Levant
set,  Imterestin Boviet packel—Absolutlely
free! Apprmlf applicants! Haxon H-tll?
Company, Albee Dullding, Brooklyn, N. Y.

INDIA Charkharl set Oc with approvals,

f]\.';:",fmﬁ: postage.  Petry, U3 Gth Ave., ¥rrmnn . Voorhees, Box 121, Galvestan,
BT F l:l

Hf;fl:'%;\_ 5213}:::?“5““‘: PRttape, . ¥ Faad H'ARCE Cevlon Jamalea, other jubilees

“UNITED States: Bend Th for fen 101 | & British Colontals Ge with approvals,

century, Ineluding 146, 788  Approvals In- Killhark Exchange, Wooster, (Ohlo.

oluded. Horare Palne, Wesipork, I]l:m_l:l. . PREMITUME With napprovales, 3e postage.

Tnh‘ﬁr Andorra  Hussian  pictorials and Harald F'l'l'l-'{"]'!J Fort ]]'ol]l_l. T_DWI.

otheérs to approval customers,  Scott, 23 300 DIFFERENT 20c: 1,000, $1: 2,000,

Strathearn Blvd., Toronto, Canada. £1.00. Fred Onken, 620 79th 8t.. Brookiyn,
FHEE! New (llustrated 56-page calalog ILLUSTRATED TU. 8 list, price B5ie,

“Tnited Btates, British Colonles & Forelgn
Stamps "—at real money-saving prices, In-
cludes detalls of amazing free stamp offer.
Bend posteard for copy. H. E. Harris &
Ca., 127 Transit Bullding, Boston, Mnass.
100 DIFFERENT, Including 50 Britlsh
with searce jubliees, Newfoundland, 10c to
approval  applicants. Lists  fres.  Mantle

Btamp Company, London, Canoda.
CONGD RBel, Ic posiage. Approvals,

Quality Btamp Bhop. Fnglewood, Elﬂﬂllllﬂ._
FREE Packet cataloging 500 to approval
Ileants. Send postage. Frank Ewilng,
i Fast 80, Cleveland. Ohie.

BRITISH Jubilees. Complete mint G2
setd, pold peparately. Price lst free. Mer-
ritt Brundige, Albany, N. T,

DIFFERENT Sllver jublless, Ineluding
magnifieent jubllees of India, are In our
biz packet of 57 different stnmps. Only 5e

te approval appllicants. Berg, Linwood Bta-
tion, Detrait, Mich,

"GOYA Node" stamp
applicants, Jewells, Tamnqua, Pa,

107 DIFFERENT: Algerla, Gaban, New-
gealand, Ouines, Congo, ete, Se (o approval
applicants,  Extri—Alrmall  pocket  freel
Hunmiker, Box 2325H, Minneapolis, Minn

FREE! Sllver jublles get! Io postage.
Tribhoro, 31-78 32nd Strest, Astoris, N, Y.

DIBGUETED? Try our approvals, Value
instend of premium. Viecusi, Route 4,
Heatla, N. Y.

MIDGET Airmafl (%-in. tall),
Kouang-Trheou, Mozambique,
Depraw, (wean Park, Calif,

"TREABTTRE Collectlon™ " —Bomething oif-
ferent—Featuring rare Plrate Island map
commemaoral ive, containing excluslvely Golden
stnmps.  Omly 10¢ providing you desire our
double premivm approvals, Progess Btamp
Bervies, 0532 Fremoni, Los Anceles, Calif.

£0.07 to approval

Bzchuen,
ele. — be,

Iarge complete U, B, price lst free. Bend
E"t"l"" Btanley Gibbons, 38F Park HRow,

00000 EACH For rare stamp.  Many
others will bring you [rom $5.00 po $500,00,
I will pay cash Tor U. B. stamps. Bend 10e
today for B page price lisi. L. B. Collins,

708, Ringhamton, N. Y

TEN Lots only 10, Tneludes Job  earch

POPULAR MECHANICS ADVERTISING SECTION

GIANT-BIZED Nusslan Zeppelin  stamp
{eat. wal. 20e!) and beauliful Lithuania sir-
mail triangle; also bhig packet of G533 oif.
stamps  Including Azerbaijan, Epirus, new
Martinigue, etc. and llh.tllrll.:d lists—nll for
Ge to approval applleants] World-Wide
Btamp Co., Hox 800, Camden, New York.

WHOLESALE Catalog for dealers. Iilus-
trated. Postage b, k Co., 4900 Chal-

Fran
grove, Tialtimore, Bd.

BTAMPH: A splendid selectlon seni on
approval. Quality at low prices. Scarce and
high value stamps are included in our ap-
proval books, ed Herzberg, DBox 81-P,
Elmhurst, IlL

FREE!!! King George memorial packel,
15 wvarleties. Postage 3e. Hoberis J01F
Fourth, Bayelty, Michigan

BRITISH Turkislands—Also
Montecarlo, Nigercoast, Uganda,
Ecundorian, Ivoryeomst, Ubangl, eountrles
collectors need. Free for 5S¢ postage. Emplre
Btamp Shop, Dept. PM, Toronle, Canada.

DIAMOND-BHAPED Stamp, Liberia gun-
boat irlangle, twoe olher triangles, sliver ju-
biles, 27 others, Ge, Crowder Company,
127E North, Baltimore, Md.

$2.00 1. B, Caplisl, No, 572, current
postal lssue, Cataloglng S0c, only be, with
approvals! Glant U, B, lst, freel Tatham
Brgmpeo, Bpringfield, Mass.

44 DIFFERENT United Btatea including
25 stamp, or complete set United States bi-
centennials, or 50 different obsolete Canada,
10¢ postpald with approvals. €. A. Lennan
%;..Yﬂu #3%, City Hall Annex, New York.

WEEKLY Btamp magazine, thirteen weeks,
10, Hiamp Journal, Kalamazoo, Mich.

"8,
Dilbout],

old U. 8. airmalls, Zangibar, British Col- | werptll pocalers, your ud here will bring
anfes and glx others. Everything for 100 | johneon  Manager, Classified  Advertising,
to approvil applicants. John Perry, Bram- Popular Mechanics Magazine, 200 E. On-
well, W. Va, Aarin Bt., Chicago.

BCARCE Triangular Mozamblque commemo-
ratlve slrmall and packet of 33 1. B. In-
cluding Imperforate 3¢ Chlcago: early fs-
pued; hlgh wvalues; commemoratives; enve-
lopes: revenues, ete,, cataloging more than
Tic—only ¢ o approval applicants, Thus-
trated pricellst free.  Curhan Stamp Co.,
Depl. P, Gloucester, hMass,

TWERTY-BECONTY Wholesale Review—
Cireatly enlarged, eent free on applical fon
H?win Stamp Co,, Dept. 5, Toronto, Can-
[

tf. 8. MIXTURES. Genulne mission,
varlety ohsolete, current.  Commemoratives,
nirmails, dues, revenues. Pound 50e; I Ths.,
£1.25, Plus postage. DBank., office, rich In
high wvalues, Includes the $1.00. $1.05 pound.
ﬂamu Brokers, 1923 Maln, Kansas Clty,
.

g

REALLY Good mixture, 20¢ s hundred.
Hooked Rug Shop, Provincetown, Mass,

UNITED States—Elahorate pricellst free
45 different 10e, 75 different 3J0c. Belden-
berg, Hamda, Alich.

100 DIFFEREXNT foreign, thres mnickel
packets, one dime packet, 15c value, spercial
iglnllalnltlm price 10c. Skillman, Titusville,

BEAUTIFUL BRet of Cocos Il.ll.m'l and

HARD To get stamps on approval. Ref- distant New Hebrides only 5S¢ approval
erences. Lacrolz, 1007 Water, ﬁw Bedford, | applicants.  Young, 209 lm‘m‘hlll Ave,
Muss, Brooklyn. N. ¥.

G0 OLD Stamps le. Album 3o, Bullard,
2R Narthampton, Faston,

OLYMI'IC Summer games, complete mint
set 8 to approval applicants Rhe.  Premloma,
Yioneer Stamp Bhop, 224 Maln, E1 Monte,
Callfornia.

B0 ERITREA. Nyassa, 8lam, ete. 10 eenis,
Laufbery, Middletown, Connecticut.

MAKE Extra money. Bell stamps In your
fpare  tlme, ‘Welte for free {llustrated
wholesale catalogue. Fordham Co., 152 W
13 St.. New ¥ Ywh.

DOMINICAN m'puhlle rammemnratives,
eie., freo.  Bewall Btemps, Clifion, N, 1.

15 TNITED EBtates, Ineluding $4 ||'|d £5
stamps free to approval applicants. e l:vau
age. Brownle Blamp l-mnr- Flint, Michlgan,

BCARCE *“"MNew lssues' pl:iut'l New
glant plized, diamond-shaped Ruosalnn
“aporis’” **; Mao-

stamp; Nyaszaland *leopard
roceo; Tanganylks, and other scarce ouns
tries are Ineluded In our big packel of new
and recent lssues—satamps most  collectors
have pever seen! et thiz valuable packet
today. ©Only 5Sc to approval applicanis.
Reimers, 115 Fiatiron, Fort Worlth, Texas.
FREE—215 Bouth-Cenfiral Amerleans with

approvals. Harlan, 5307 South Marshfleld,
Chicagn,

BADEN, (Bcarce German statel, Mongo-
lia, Qeorgia, $5 17, 8., Azerbalian, Caymans,
Transcaucasian Federated Republie,  imper-
forate "'Chicage''—everyihing absolutely free
to approval applleants enclosing e, Viking
Btamp Co.. 1 Hanson Place, Brooklyn.

CHRIFTOMPHER Columbos alrmalll We
Inciude thiz beautiful Spanish lssue, along
with a complete Hungarien set: Ttaly'n Julius
Caesar commemorative set; a Chile stamp
over [0 years old; and a complete set por-
traying Russia®s cear and empress. vietims
of IRusela's most barbarle fneident, all for
10e, Dearsan Heothers, G8 Naksan St., De-
partment 19, New York.

APPRHOVALS! le Up. Ieferences.
Oulmette's, 8007 Brock D20, New Bedford,

Mass.

e INDMAN Included., 25 different Unit-
ed Etates, 10e. Elsea, Bowling Green, Ohin,

FREE! Hare alrmall! Jubfleg! Pictori-
nls!  Extraordinary parket 63  different
atumps from strange countries (no Europe),
Se postage to approval applicants. Bargaln
Ca., Box 30F, Btatlon H, New York,

BOOKS Covering hundreds of subjects.
Rig eatalog for e gﬂ*lllh Popular Mechan-
Ivs Press, Homn (C36), 200 E. Ontarlo B,
Chirago.

{IT_TEEHEST BIII‘I'D packel, Recelve world's
smallest stamp; Vatican Clty;: searce Liberia
triangle (value 16c); 1035 Greek Hed Crosa
picturing eoiled snake in Garden of Edeni
Australinn Bushmuan; new Bpanish Horom
Japan "ruake II.II‘IID. Manchukuo: nun% -
ers. Only Go to ravil IHD licants, K. M.
Htﬂ;‘tp Co., P, ﬂ x 21 Port Chester,

PENNKY A tiafy. Mall
Gronbers. Tt S141.B. Philadeiphia. Pa.

200 DIFFERENT 1i0e. Big 0% approv-
als. Covert Btamp, 18 Btate, Hochester, N, Y.

BILVER Jubllees—15 différent 252, World
gpecials—500 different 25, 1000 different
SL.00, 2000 different $3.00. These offers to
u.rrm'm'll applicants only. List free. Vic-
toria Stamp Co.. London 4. Canada.

BCARCE Alrmall and triangle. DBeautiful
Truguay *“‘fiylng horse'” airmail and gearce
Guaremnla trisngla {(smallest in the world)
are Incloded in our blg pecket of 60 differ-
ent  stemps from  Alouites, Grand Liban,
Venezuela, British and French Colonles. ete.
All for 5¢ to approval applicants. Big il-
lustrated lsts free with esch order. Wrile
today! Mystic Stamp Co., (Dept. BO0), Cam-
den, New York.

PHOTO FINISHING

20 REPRINTS 25c—Films developed, 16
prints 25¢.  Enlargements Rx10—25¢; Gxi—
10c, Tow Photo, M-2057 Neva, Chicago.

BPECIAL 4xB Enlargement, colored, gold-
en osk frame, Send negative, G0c coin,
Fllms finished, fncluding attractive frametis
A0 cofin,  Fotofram, Riverhead, N. Y.

FILMR Deve 2 prints of each 2ie;
20 reprints 25e. Plne Photo, M-5134 Ne-
rada, Chicagn,

DEVELDP And print your own plciures.
Bave Llme, money with our complete $1.49
ouifit postpald, or pay postiman $1.556 C.0.I,
Includes electrie ruby lamp, printing frame,
photo paper, chemicals and equipment. One
of thousands of amazing bargains in  our
free  Photographle  Almanae  and Bargain
Book, Send for 1t today! Ceniral Camers
Co., <23, 270 Bo. Wabash, Chicagn.

ENLARGEMENTS—Velox, size 3%xdl
inches, from minlature negatives, Be each,
Rolla  developed 10e  Niles Stodio, Way-
land, New York.

NOVEL Dorders
tures. Samples froa.
Denver, Colo,

100 PHOTOGRATHIC Most cards [rom
your faverlte pleture or any size negative.
Hend  good  prist or negative with  $3.50,
Bample from minlature negative upon re-
quest. DI, A. Feigley, 18, Pilttshurgh, Pa.

printed on hkodak ple-
Walck, ZB40 Zenobin,




POPULAR MECHANICS ADVERTISING SECTION

ALL Size il films developed with 8
high gloss prints 25, Reprints 25 for Sbc,
Enlarging, copying, retouching. Frofession-
al work, JefTerson Studio, 6307 Holbrook;
Chicaizo.

FREE—Iand coloped print, with roll de-
veloped and 16 prints, 20c. Cuarantee qual-
ity work and prompt service. Photocraft,
Tiox 278, Oak Park, Illinois.

ROLL Films developed cight enlargements
25¢ coin. Enlargements from reprintz e
each if your camera s & 116 size or smaller.
Californla Fllm Service, Department 44,
Tox 370, Paszadena, Callfornia.

ROLLS Tushed! Teveloped and printed
with two supertone enlargemenis Iic. Four
4xé enlargements 25c. Newtone, Maywood,
Ilinois. o

ROLL Developed and 8 beautiful Velox
glossy prints 25¢ coln or stamps, Heprints
Sc each. Foloprint Service, Box E, Roan-
oke, Virginia.

IMMEDIATE Herviee! 3o delay! Roll
developed, printed, and two 5x7  enlarge-
ments {or one tinted enlargement)—all for
2% enin.  The expert’s cholee.  Heprints
dr. ‘The Photo Mill, Box 620-12, Minneap-
is

IMMEDIATE Hervice! XNo delay! Raoll
fully developed, carefully printed and two
beautiful, full-size 5 x 7 double welght pro-
fesslonal enlargements (or one tinted en-
Jargement)—all for 25: ecoln. The experts’
eholee! Heprints 3¢ ench. The Photo Mill,
Hox 6292, Minneapolis, Minn.

QUALITY Counts—Twe double welght
Eloss enlargemeniz and eight prints guaran-
teed ot to fade from each roll, 26, Prompt
serviee,  Exeel Photo, Box "I, Dubugue, Iowa,
T ROLL Developed and § enlargements 537
double weight paper, 40c coins, Adttitlnnli

enlargements 5S¢, minimum order 40c. Knick-
erbocker  Finlshing {.':u.. 130 West 2Tth
Bureet, New York City
T RADIG Flim l.‘umpan;'. AUTORTE, ROOT1L-
sin. Latest in photo finishing, Eight guar-
antesd prints—two enlargements 25e.
INTIMATE, Prized snapshols expertly

finlshed; 35e roll. W,
jﬁmil, Michigan,
TWiO Beautiful double welght professional
enlargementz, 8 pguaranteed Never Fade
rints, 25 codn.  Century Photo Bervice,
LaCrosse, Wisconsin,
APECIAL—Roll developed, two sels dated

MeKinley, Box 632,

ROLL Developed and 16 prints 2a¢, Smart
Photo, Winona, Minn. T

FINER Finishing. Rolls :le'.-elupcd arul
printed eolored enlargements, or two double
professional  enlargements.  All  for  25c
{eoind. - Genuine. nationally known, Moen-
tone superior quality. Moeen Phote Service,
LaCrozse, Wis.

ROLL Developed: Two deuble-clear prints
cach negative 2%, Reprints 23e. Enlarge-
ment coupon. Willard's, Box 3533-A, Cleve-

land Heights, Ohio.

rintz each, two
uimmers’ Studio,

ROLL Developed, two
eénlargement eoupons 25e
Unionville, Mo,

4 REPRINTS 25e,
prints  each negative,
070-8 George, Chicago.

BEAUTIFUL Glistenlng prints, roll de-
veloped, 8 guaranteed glistening prints, 2
enlargements, 25e,  Amerlean Phote Ser.,
2046-0 Nicolel, Minneapolis. Minn.

20 REPRINTS 25e. 100 Heprints $1.00
Rolls developed with 16 prims 23c, Nord-
gkog, 4. Mavwoosd, TI0.

HAND Colored enlargement with each roll

Fllms developed, two
2ie,  Ekrudland,
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INCOME From your camers Instead of ex-
pense. Low cost home course Leaches you to
make photographs for magazines, newspapers,
advertisers. Tremendous demand. Earn good
money wherever you live. Free book. Uni-
verzal Photographers, Dept. 104, 10 Weat

T8rd Bt.. New York

hl":.hl-‘ Money with your camera. New
book tells how. 113 pages {llustrated. $1.50.
Popular Mechanics Press, 200 E. Ontarlo
&t., Chirago.

MOTION PICTURES AND SOUND
EQUIPMENT

SEXD For new Bargalngram. B, H. cam=
era $47.50. Projector $37.050. Vietor sound
film projector £104.50. Sound camera, new

$210. Bilent $£33.65, Camera 100 ft. film
$2.19, 16 mm. 1600 fi. rewinds mounted
£4.55. 8® reel humidor case $2.1%8. Laica
£43. Bplicer 4fc, Odid 400 ft. sound film

£3. Bilent $2.853. DeVrey Model G i:rqiufwr

$21.50. Trades accepted, bought. ilm Di-
brary. Lowest rates. Mogull's, 1944-J Bos-
ton Hoad, N. ¥.

TBARGAINS—Used sound film projectors,
16 and 35 mm., =sound heads, amplitiers,
horns, publice address systems. Catalog
5;Jn.!'llcd, 8.0.8. Corp., 1600 Broadway, New

urk.

BASR Bargain counter: Write today for
your free copy of the latest, greatest Bass
Bargaingram XNo. 219 of 18mm. cine appa-
ratug. Filled with rare bargains, for In-
stanee; Keystone 8 mm. camera and pro-
Jertor, latest type, regularly $09.43, at Bass
only $54.75. 100 ft. l6mm. Mono film in-
cluding reversing, £2.85, Willo Clne expo-
sure meter, Infallible, $5.15, watt, mo-
tor driven 400 fi. capscity standard J6mm.
projector, §29.50. Bass Camera Co.,

A, 179 W. Madison 8t.. Chicago, 111

BAMM-16MM BARGAINBT Catalogue free.

Elder, Dept. B.27T, Chelsea, Mass,
HMAL FILMS: Cartoons, travel. List,

]!'I.Inuuln Film Service, Dox 293-A, Baginaw,
lielh,

«prints  25e. Huru.h Btudio, 1814 Chestnut, 25, 40 reprints 50c. Coleegraph, Dunning
Harrishurg, Penna. Btatton, Chicago.
I-‘ILHE Developed, 168 prints 25¢; prints BEAUTIFUL Colored enlargement with
L'l'ﬂiit Photo, DI, Menle Park, Ci_}_{!- gach -film 20e. Bpeedy service. Batisfaction
.ui.. UBrlena ilm Studio, LaCrosse, uaranteed or meney refunded. LaCrosse
Wise. Better pictures—8 prints, 2 enlarge=- ilm Company, LaCrosse, Wis.
ments 25e, ROLLS Developed., Two beautiful double-
T ENLARGEMENTS bxl, 10c, 4 For 2oc | welght professional  enlargements and 8
coin. Bend negative. Midwest Etudin. Hum- uaranteed Never Fade Perfect Tone prints,
boldt, Towa. coin. Rays Photo Bervice, LaCrosse,
COMPARE The difference]l Holl devel- Wisconszin,

oped, twoe professional double welght en-
largements, 8§ guaranteed prints, 25c coln.
Excellent service Nationwide Phole Berv-
lee. Box 23335, Bi. Paul., Minnesota.

FINEST Buper gloss eloX prints, rol
developed and printed 20%c, reprints  2e.
Films 33 discount.  Paramount Studio
Division, 403 E. 92nd 8t., New York.

GET The best. HRall developed, Deautiful
hand ecolored enlargement. 8 neéverfade bor-
der prints, Z0c coln. Prompt service. Sun
Photo Bervice, Dmwer T, 8. Paul, Minn.

DAILY Serviee—Roll developed, 16 guar-
anteed prints, 20e. Valuable enlargement
coupon: 16 reprints 23¢. Modern Finlshers,
Ilox 3537-L., Bt. Paol, Minnesota.

FREE! 2 Artistic enlargements with roll
Jrinted, 25e. Griffin #tudios, Winona, Minn.

QUALITY Finizhing, roll daﬂlnmd “and
printed 2%. Pocket album free with first
order, enlargement coupon.  Ideal Photo
Hervlee, Box 22455, Paterson, N, J.

FINER Photos guaranteed! Ralls devel-
oped professionally—8 Velox prints, 2 bro-
mide enlargementz—25¢ ecoin.  Finerfotos,
Ttox D-808, Minneapollis, Minnesota,

ROLL Developed with 16 prints and two
professlonal enlargements 30e, 100 reprints
§1.00._ Dependable, River Grove, IH,

DEVELOPING And B beautiful Douhle
Deckle Velox prlots, 537 enlargement 25c,
Hx4 Lelca or Univex prints be.  Elkhart
Photo Bervica, Elkhart, Ind

BENBATIONALLY New process—Rells
116 glze and smaller carefully developed and
EVETY plcture enlarged to double wsual size,
anly W Prompt  zervice, Hatisfact lon
ﬂu.f.nltﬁ‘] or money refunded. Emplre Pho-
to Service, 80 Emn!re Ht., Providence, H. L

1f GUARANTEED Neverfade reprints
25e. Fllm developed, ;rinh.-d and 2 [ree
enlargement  coupons Bc., Tucson Photo
Bervilee, Tucson, Arizona.

TRIAL Offer. Roll developed and
printz 25c. Reprints 3e.  Heautiful 3:10
enlargement 25¢. Prompt expert fnizhing.
Young Photo SBerviee, 403 Bertha Street,
Albany, X, ¥,

FRAMED 5x7 Professional enlargements
IS¢, 8 reprints and twoe 4x6 enlargements
26e. Newtone, Maywood. I .

ROLL Developed and 8 guaranteed prints
including two enlargements, 25c coin. Buper
Bpapehot, Winona, Minn

TWO Professlonal enlargements with sach
roll developed and printed 25¢. Elght re-
rinta, two _enlargements 23c,  Hygloss,
iver Grove, 111

CAMERAS, PHOTO SUPPLIES

CAMERAS And gupplies. Frea fllustrated
catalog listing evervihing photographic—still
and movie cameras, fllms, lenses—at tre-
mendous savings. Thousands of bargains,
new and wsed, Al guaranteed. We take
your old camera or equipment in trade.
Write now for your free cony of our Photo-
graphicr Almanar and Bargain DBook—just
out! Limited edition. Hurry! Central Cam-
era Co., (Photographic Headguarters since
1899y, 230 So. Wabash, Dept. K-33, Chi-
CAED.

CASH For your camers pietures.  Adver-

d>aAl $1.75 REEL. Stamp list.
L0 Bo, Talman, Chizgo,

Bedner,

1GMM. ART Film:, An entirely new se-
ries of Hollywood art featureties—Just pro-
dueed, New models. New stories. 25¢
brings eight new Art Fllm samplea. $1.00

for 20 ft. Art test. Send 3c for lllustrated
art catalogues and complete ]ﬁm:n.llniijt:;j

Hollywood Cine Film Distributors,
No, Highland, Hollywooed, Calif.

LEARN Motlon picture theatre business.
Home-study  training; management, adver-
tising, projectlon, Catalog. ‘Theatre lnsti-
tute, Elmira, New York.

BARGAINE In new, used 16mm. eameras,
projectors, fAlms. List. Moorfield-Shannon,
Nutley, New Jersey.

FILMS, Projectors,
Capital Produciions,

e eoin for 1ists.
Rogedale, Kansas.

B‘Llﬂﬁill\ Lists fe. "ﬁm buy wlhlm,

DE VRY l6mm. And E'rrum aound on
dise equipment. Used projectors. Any rea-

ble offer accepted. Ask for list, Low-

tizers will buy amaleur pholographs. Send | 50N
$1.00 for our mew practieal  copyrizhied g':;%ﬂ;i ‘F;R?.fiu;‘rgmﬂn.. 1315 Ave.,
course, Particulars free, Lenox Press, 1150 - .- =
I'rispect, East Orange, New Jersey. l"'ILOEKé *“The ]“’T]d"a} ;]I-imwll. EI’lﬂril':lg

. 3 = ay."* Seven reels, (new mm. Bupe
(@ EABN Money ria wey cameral Good pav, | {ian the  Oberamimercay stuge. by, Koot
plete unique book instructions, how to start, tﬁ :.".":Jf::lhngﬂ “ﬁi::th!'f{ﬁT'F Film Co.,
get business. Hend §1 now. Free folder. 3 - - -
Edwin Benedict, 38 East 30th Street, Kansas §—16 MM. Bound-silent fllms. Address:
City. Mo, Pictures. Westport, Conn,

FREE!! Sample copy sixty page photo- A—AM—16 CAMERAS, Projectors, film
graphic  magazine—interesting, Instructive. Catalog. Taylor, Bx-234, Corn-

Pocket Photo Monthly, Canton, Ohio.

equlpment,
Ing, M. Y,

5% DISCOUNT On films. Write Para-
mount Photo Division, 403 E. 82Zpd 8t.,
New York

MAKE Money in
rquickly at home. Bpare or full time. Eusy
plan. Provious experience HNNECESEATY,
Common  school education sufficient. Write
for full informatlon and requirements.
Amerlean Behool of Photography, 1601 Mich-
iean Avenue, Dept. 343-A, Chleago.

BRAND New Argus  candid - camera,
$12.00; Weltl 30mm. F:3.8 ¥elss Tessar,
st $62.00, special $48.50; Baldax 1% x3%
F:2.9 lens. Worth $60 for FI17.50. Wrila
for Mat of mew and used camera bargains.
Basa Camera Co., Dept. “AG"™ 17 .
Madison Bt., Chicago. 110

HAVE You a camerat Send ten cents for
recent number of our blg magazine, showing
how to malke better pletures amd earn money,
American Phetography. 116 * Camera Houge,
Boston, 17, Mass,

photography. Leamn

AL, 178 W, AMadizon St

BASE Now exclusive distributor for Ra-
dip Corp. of America 16mm. R.C.A. Bound
on Film Cameras, Anyone can record soumncd
pietures. New low price.  News recorder
model was $350.00, now  $210. Send for
complete details. Bass Camera Co., Dept.
Chicagn, I1L

THREE Cameras in one. Takes snapshots,
moviebooks, 1dmm  movies. Springmotor
driven. Only $5.00 brand new. Fillms 31.00.
Send no money. Pay postman.  Projectors
£1.00 up. Free lists. Heme Movies. Box
42, Easton, Pennsylvania,

16MM BELL Movie eamera $6.93.
toduy. Bytom, Park Ridge, IIL

Write

RADIOS, SUPPLIES, INSTRUCTION

SW CRYSTAL Set=—4250 mile record. In-
structions 18 distance models: “"Radiohuild-
er' year: 250, Laboratories, 151-C Liberty,

Ban Francisco.
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NADIO Engineering, broadeasting, avia-
tion and police radio, servicing, marine and
Morie telegraphy taught thoroughly. All ex-

ponses low. Catalog free. Dodge’s Inmstitute,

.ﬁmu Bi., Valparalso, Ind.

SHORETWAVE One tube recelvers. Fow-
erful! Can recelve forelgm stations, palice,
wimateurs, aleplanes. ete. Also regular broad-
casters, Guarantedd resulial Compaet, ens-
ily portable, Inexpensive dry battery opera-
tlon, Metal chassis, panel, and every part
needed to build this amaelng recelver. Only
§£1.25, postpuid. Complete, simple instrue-
tlons. Order today! Send stamp for flus-
trated  Iterntore.  Ace Radin Laboratories,
1018 Brondway -8, New York, N. Y.

RADIO Experimenters and zet builders;
arts and kits of parts for portable Buperhet
jattery, Improved Little Giant four and five
tube, Eeonomy Three, 12 Voll, and Auto
raidio deseribed by Popular Mechanics. Lund
Mnnufarturing Co., 43 East Ohla, Chicago.

RADIO. All phases. Amateur, shoriwave,
experlmenting, set  building, broadeasting,
gerviclng, ete. Complete st recommended
books free, Popular Merhanlcs Press, Hoom
(C6), 200 E, Ontario 35t,, Chlrago

MUSIC AND MUSICAL INSTRUMENTSE
LATEST Scng hits 10 eentz postpaid.

Catalogue free. rae Disteibuting Co., 210
Olive, Bt. Louls, Mo

BONGWRITERS! Poems, melodles, Spe-
clal offer. Btudlo PM, Guaranty Bildg.,
Hallywoodl.

WRITE .h song. Home, love, comir, any

subject. Bend rm
proposition. Richard
Bank Bldg.. Chlvaga.

HI}H[} Ideas wanted for radio, movies,
eie. One good song may make your fortumne,
Write for free booklet of profeszional infor-
mation for song-poem or melody writers lvmlu.,-.'.
Standard Song Service, 1412-F Great North-
ern Hldg., Chicago.

POEMSB. Bet to musie.

toilay  for  wonderfol
Broi., %4 Hyde Park

Pubillshed. Free

BUSINESS OPPORTUNITIES

$7-330 DAILY., Start own roofing busi-
ness, 1009 pors asphalt roof paind, resdy
to melt and apply, In 50 gallon drums anly,
for $8.80 Lol Guaranteed. Natlonel Pure
Asphalt Co., Manteno, I1L

ANRTIFICIAL Marble sanitary Booring, ln-
sirictlone covering woosd or eement fooring
neh thick. flreproaof, all eolors, low cost.
ornumental casting, concrete, plaster, papler-

miche, garden furniture, statuary, fexible
il ik, Iltl[‘ull'rl free,  Chris  Mahler,
Elmant, 2

MARKE Fnl selling  products al  home,
Formula catalog free. Komleo, 54 Park
Hidge, TIL

LEARN Men's hat  cleaning  business,

some have mode o $1000.00 a month eleaning
hoks.  Full written course for $2.00, with
formulas and wdvilee of men that have been
in the business years. Hoselle, 111-H
i #t., Cincinnatl, Ohio.

POPULAR MECHANICS ADVERTISING SECTION

MRE. M. earned $I87,
fng mushrooms in cellar!  Exceplional, but
your cellar, shed perhaps sultable, We buy
crops.  [leok free, United, 3848-A65 Lin-
roln Ave, Chivago.

HOW And where 1o obiain caplial folly
expiained, particolars free.  Star  Bervice,
Wapakonela, (Mo,

WONDERFUL Opportunity in exterminal-
ing business. e your own boss. Free de-
talls. Manager, Box 14, Clinton HIUI Sta-
tlon, Mewark, N. J.

OFEN New York office ai Times Bguare
for personal or business purposes, Increase
paled, add prestige. Hoom pumber unnes-
easnry. Mall forwarded r&mmnll;‘. Only $1
musnthl Paramount Hervice-E, 140
WWoest 2|111 New York

“KEY To Imupnrm
Jene  Kreldler,

Tenna.

1000 MONEYMAKING Ofers 2he, izie

Mallers. King, N. Car.

three weeks, rais-

Particulnrs free.
@4 Garrlson, Bethlehsm,

PROFITABLE SBchemnes,
er  information. 25 cents,
West Florenre, Los Angreies,

VEGETARLE Concentrates, powders, tab-
lets, witamins making fortunes. Mall order,
loeal. Hamples 12e. Gardena Laboratories,
Drawer 10100, Hollywood, Callf,

BTART Profltable mall order business
New  way, Inexpensive, Wonderful oppor-
tunity. Information for stamp, F. Jennlngs,
ii1] Washington Bivd., Baltimore, Md

FTURNING Tdeas Into ecnsh.' Bend for
our free literature. Globe Trade Hervice,
155 West 17th Street, Anderson, Indlana.

“LORINE  Prayer engraved on your
penny'’ will average you Si5.00 per day.
Price of machine complete, $180.00, Bend
10c for samples and facts to ““Hlee Dot™
Btamp Co., 134 E. Larned 8L, Detroit,
Mich,

BAROAINE—TPalnt spray oulfil, gaseline
engine drive, Terma—trinl. Helmick Paint
Bpray Exchange, MDGY, Troy.

10 formulss. oth-
Wright, E18

- 1 i B 4
examination. Rend sour poems. EIE!\HI. q“tﬂ“?:"j,.ﬁx:m:fmcnmm;ﬂ?;, m::;:?mr
Pachelor of Musle, 1383-PM West 27th 8t | \Wyite. Sprinkle, Plater, 127, Marlon, Ind,

. : MONEY In mushrooms! Start now. |6

PHONOGRAPH Tecord of  your song, | oofjae or shed, get hlghest prices. Exelusive
$2.00 postpaid. Rainbow Recording Studios, | o process,  Bigger, better, quicker crops,
210 ive, 8t. Louls, Mo, ’ We buy, Hooks free.  Ameriean Mushroom
IH{I:\'{r}r an;‘ni aet 1|;‘|'.'r mlu!';: E”IE?.IHI.'3 In- Imifustries, Irept. 6G7H, Toronta, Ont,
cludes fres phonagranh recon TRE LITON., MAIT, Business. Start small.  Evervihing
210 Otive, St Louis, Mo, fumished. Free detalls, Metromalls, P-9

BONGWHRITERS! Outstanding eollabora- Cincinnnatl,
tion offer. Hibheler, D1, 2157 No. Avers, MAKE Big money. Home or Lravellng.
Lhiragn. T ordinary lettering from patierns Tor mer-

HARMOXNY And music arranging inm 20 rhants. No investment. Pava al least dol-
eaey lessons, DParticulers free. Lew Gould, lar an howr. Stamp for detalls. Allen, 812
I"eace Dale, R I, Houth Ave., Plainfield, New Jorsey.

MURIC Composed to song poems.  Our MOLD-MAKING Free: Our new rubber
publizhed songs endorsed and featured hy eomposition. CQuick =et, produrts high glossy
gtuge, radio, screen  celebritles.  Adelmian fare finlsh. Produces glossy casts  from
Biros. Music House, Dept, 601, Washington, malds. (ur new marhle powder mized with
D. 0, wiler produces Imitation marble glossy fint-

BONOWRITERE—Eend for frees copy of
hooklet  revealing Becerels  of  Buccessful
Bongwriting., free rhyming dirtionary and
market information, If you write poems or
melodies, send for our offer foday. DA
Publishers, Dept. El. Btudio Bldg., Port-
land, Ore.

DUO-FLEX Reeds for clarinets, and sax-
ophones eliminate your reed Lroubles, Write
for clrciilar.  Duo-Flex Reeds, 1304 1st Ave.,
Evanaville, Tmd.

lke hardness,. Wonderful for novelties and

Wi Teach you new business, them buy
your product,  Wrelte Superior Specialties,
Springfield, Minois,

MAKE Artificlal marble, glazed tiles, un-
canny. Tableta plaques, sanitary floor,
whelstones, Imitatlon wood.  Inexpensive,
fireproo, 'Inhel!nul-lr coborful tile
Tguid rubber spmples 30, John A, Payn,
f;ﬁ"ﬂrlndu Vistn Avenue, Los Angeles,

LII:ZtTH.tN]UH- Hand soap.  {Powder formi
formuls £1.00. R. Barton, 2403 Brownsville
Rd, Pittsburgh, T'a.

PFROFITABLE Sparetime

business atb

home, dependahle  insome.  Particulars  for
:llmp.N l:'?lm‘l]ll. 7867 - Toth Lane, Glen-
nle, :

\\‘HULLHALE Retall, complete Instruc-
tlons Tie, }:I'|}EII.'T.H.T.|II:E’," 1351 Peachcourt.
Han Jose, Cali

I WILL =end you a guaranteed plan for
$1.00 {coln} In which you can enter o lu-
erative business for 8500, iy work  for
sumeont else? Addresz J. C, Hrookes, 1356
Hunset Blvd,; Tos Angeles, Calif.

TTPOPCORN, Crispette, carmelerisp, potals
chip, ni!lm.l nlil machines, LoAg Eakine,
1860_High Bi.. Springlield, Dhin.

TPROFIT With new products. Make, sell,

repeat, Annlysis. Hesearch.  Guaranteed
formulas. DBlgeest rcolalog free.  Hpecial
prices, leads. Glbson, Chemist, BD-1142
Bunnyside, Chicagn,

CDRRESIMOND For newspapers; profita-
ble, interesiing. Easily learned. Write Pub-
lishers" Servicee Hureau, 4238-F Drexel,

Chieago, Tl

COLD Winter nahead!
inrome by ‘Thanksgiving.
with 1lmited ecaplial
mall orider business.

Earn 350 weskly

Enslly possibils
In practical, sensible,
Hend dime for “Key to
Helf-Earned Wealth,”" BMidas, 10 West 26th,
Minneapolis, Minnesoba.

FOR Rale or conanlidate, big manufactur-
Ing machine shop, boller ghop, oll burners,
water heaters, steam heaters, road machin-
ery. Twenty-five thousamnd dollars requiced
I*eerless Machinery Mfg.

billding trade. Start Independent business. " Co,. 2020 E. 12th
Bumple mold, emst and assorfed samples, St., Onkland, (allfornia.
Bend dime to eover malling. Cowell Insti- “SIASTER Mall Order Plans” are profi-
tute, Grayllng, Mich. able, Free. Naro., Frunkforl, Delaware,
87 PROVEN Money making plans, 23 PATENT Application, partner wanted—
rents. Frank Turack, 127 Biarr Bldg., Ex- | electricity, Charles Powers, BSan  Males,
port, Pa. Callfornia.
- = = WANT A paving job? For particulars
RIU'OCEED With your products. Formuolas, =
ITOCEs S EA, analyres. Catalomie free. write Baker, 5508 Winthrop, Chicago.
t. Thaxly Co., Washington, . O EXTRA Money! A proctieal ldea

BONG Poems wanted, 50-50 plan, fnstruc-
tlon book sent free. Hong Bureauw, SBalem,

HANDLE Deglet noor dates.

Wrlte C. W.
Clark, 4005 Merldian 8t

Lo Angeles.

k at b Cl B 17 mﬂm' .
waork at home, @ ox .
Que,, Canada, e

Indiana. [ e KEW Heanty, barber shop products!  Sell
L1l HBIG Profits operating “‘roule’” penny pea-

BONOH Published, arranged and compoged nut and gumn vending machines. Start with | by mall! Henkle Products, Norwich, Conn.
royalty basis, W. Cosast Musie Pub., 94 $100. Robbing Co., 1I41F DeKalb Ave., MAIL All-profit cards; sample, article,
Mnrket, San Franeises, Broaklyn, N. Y. 250, Midget, Warmsprings, Ga.

" BONGWRITERS—Get _all Inside farts, LEARN Heal secrets mall order success, COMPLETE Chemiral service, analysis,
Free hooklet by famous Broadway composer, | 6180 word eircular free. Stamp apprecisted. | formulas, processes, trade secrets.  Partico-
Bongwriters Institute, 1254C Hrosdway, New | Steininger, 404 Cedar Ave., Pittsburgh, Pa. Inrs free, & Cummings, 228 Qordom
York. WE Start you in husiness, furnlshing out- | Avenue, Byracuse, N. V.

thﬂl“_I]EME Wanted. Your song pub- fits and instructions, operating *'Speclalty BECOME An expert account collector.
Tished, National Bongland, ""PM." Thomas- | (landy Farctors' home.  Men and  women, Exceptionally profitable. Write Cole Asso-
ton, Maine. earn $25.00 up 1o I:'FE.!‘I-I'I1 weekly, all or spare | ciates. Bvracuse, N, Y.

BONGE! Wa. tomposs, arrangs, publizh, time, Booklet free. W, HLlI:.'-u'r Ragsdale, OPERATE Chain world's finest  money

gell. Superior Song Studios, 211 Hope Ave.,
Pasanle, M. L

EARN Your own musical instrument. Get
free details and free attractive savings bank
at your musie store, or write Fred Greisch

Mfg. Co., 521% Bo. Wabash, Chiengo.
WRITE Bonge. Rig money and reputa-
tlon. Write for Informatlon. J. Coarden

Pub. Co., 201 N. Hoyne Ave., Chirago.

MUSIC Composed to words. Waonderful
proposition. Bauer Bros., Oshkosh, Wis.

_'_I.Er. Dirawer 4, East Orange, N. 1.

making vending machines, SHells four prod-

EARN Maore money stenciling, Decoratae ueka—aame  time, Inmstant sueceess] Small
walle, furniture, ote. Tllustrated Inetructions | eapital—prafits immediately. No  curiosity
£1.00. Free stenclls with order. Elsenmeler, ieeker, Penny King, 1233 Choutleau,
AT Frankford, Baltimore, Ald 8i. Louls.

TIPS Magazine, FPaulding, Ohlo, tells BIG Profit, Bell books, plans, by malil
how o make money eaxlly, gquickly, honest- Particulars stamp. Corcoran, 8224 Jersey
I¥. Hl.hL :'nr:hir.lw: trigl sl months, 30 2t., Portland. Orégon,

earn how AT TANE

rents. Win! Bubseribe ioday!

WHERE To buy thousends of [lems st
lowest wholesale prices: Information free.
Yorena, Box 112, Bayonne, N. L

NEW Interesting proposition.
oy without leaving your home. Detslls for
stamp, R. L, Geeslin, Dept. PM, Wynnton,
Columbus, Geargla.

Make mon-



POPULAR MECHANICS ADVERTISING SECTION

DOLLARS  £10,000—" Moore  Made' it
Flan 10c.  “"MooreMade,"" Laneer, Aichizan.
NOT Colossal, not atupendogs, jost ordi-
nary sendible offers. Aly clreulars convince
you. (George Walker, EI'' School St
Brunswick, Maline.
MAIL Order business s your opporiunity,
Many began  small, now earn Uhousands
yearly. Mo pemsonnl contact. Boundlesas op-
portunities, Have had over 30 years experd-
vnee; will help you suecceed.  Bend 25e for
valuahle bhooklets, none free. B, Brenlser,
207 Routh 2hst, Thiladelphia
BIG Mail 10e. Milon Bods, 2007M 34th
. Rock Islemcd, I11,

FORMULAS, PLANS, ETC,
FORMULAS—Extermlnate anti, roaches,
milea, fied, ele. Baie, 1150 Leéesnard,

Bt. Louls, Ma,

GUAHRANTEED Formulas—New fast sell-
eri. None better, Lowest priees. Colalog
free. Keomieo, 49, Parke Ridee, 11

(GUABRANTEED Formulas, two for one
thallar. Epeclal sealing eompound for wvilves
and plston rings, carbon removing  Mguoid,
automobile body polish, composition for fire-
proofing  paint, {ocollh pastes, hair lonie,
many other formulas. O'Neill’s, 1475 Mad-
lson Ave,, New York Clty,

CPTURN Ldeas Into eash.''  PFree detalls, a0 MOMEYMARKING Formolas 25¢,  De-
Martinex-PM, San Hemarding, Calif. seriptive  literature free. Harvey Teeple,
POPMCORN  Poppers,  roasters,  keiiles, | Decatur, Indiana,
new, wused.  Balesmen wanted., Northsyde, CHEMICAL Analvils, Fopmulas, Mall
2117-Harding, Iz Moines, Towa, gample,  Dobin  Laberatory, 1740 Hoscoe,
CHARTERS: Delaware; best, cheapest; | Chirago., ="
free forms. Colonful Charter Co., Wlming- BEAUTY Formulas. Ten for $1.00.
Aon, Ihel Beauty 8hop, 128 Lexington Ave., New York
“HRUHEMER Magazsine.”™ Alllance, Ohlo, ANY Formula $0¢ or money harck. Cata-

prints schemes, fdeas, buslness starters, for-
mulas—big winners; $10,000 to §50.000 re-

ported. GEth wyear: $1.00. ‘Trial special:
Bix months anly J0e.
LABSTEX Industries ers _industricus

men an opportunity 1o etart a business of
-their own, manufacturing ert goods, novel-
ties, souvenlrs, ete., In Plaztex and marble
imitatlon. DBe materisl mokes 51 articles.
Rubber moulda furnlshed for speed produc-
tion. Small Investment bringa blg retarns,
You are just in time for the big 1936 busi-
ness.  Write for interesting booklet malled
free,  Plastex Induatries, Dept. A, 1083
Washlneton Ave., New York

FREE [looklet 1it'l|.'rlljt.u 107 plans for mak-
Ing $20-2100 weekly, In home or ofiee, busl-
ness of your own. Ellte Co.. 214 Grand 8.,
New York,

GET Lots of mall. Money making offers,
ote, Your name In 10,000 direciories, 25e,
Roseen, 4827 Glenshade, Cinelnmati.

l:w free, Ogg Laboratories, Tompa, Florido,
SUCCEED Wilh your products. Pormulas,
TRy Rk, annlyses, Catalogue g,
$. Thaxly Co., Washington, D. €,

AXY Formuld, amilyging, assaving, ehem-
leal rpesearch.  $75.000.00 laboratory equip-
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NEW Cleaner—Amazed everybody, Cleans
everylhing. Washes clothes  snow-while
quickly. Bpots, stalns removed like magle,
Blartling demonstrator. Free sgamples male
fuat sales, Cuick repedter. Immense profit.
Write quick for “free sample.' Buper-X
Cleanaer Co., 11, Herayn, Hlinols.

MANUE F\[‘TL’I!.I-.]I. Offers blg dally oon-
missland, steady employment, liberal eagh
bonuges. Complele new summer line talloped
shirts, nechwear, dress and work pants, uni-
forms. Experlence unnecezgary. [Mart or full
time., Outfit free.  Write today. Packard
Shirt Corp., Dept. 321, Terre Haute, Ind

GREETING Cards  wholesale, Liberal
profite.  Bery, 437 Narth 41, \I!!wluku

THYIMUWO-X (Extra miles). Fast peller!
Bramd new! Tremedous prefital Millea dal-
lir market walting, 320,00 premiom offer
frea.  P-Therma Works, p"'“HL

PROFIT With new produrcta,

Make, sell,

repeal.  Analyeis.  Hesearch.  Guarantoed
formulns, Blggest calalog free.  Speciol
prices, lemdls, Gibson, Chemist, BD-1142
Hunnyside, Chiengo,

MANUFACTURERE Wants local man—

Represent line fAne shirts with pew Truben=
lzed starchless collars. Ties. underwear, hoss
nlga. Exceptional salues, Maker Lo wedrer.
Large earnings dafly; cash boruses rezularly,
No investiment. Expensive outfit free. Write

:'!?;t' aﬁnrhmuh Supply, 6133 Trumbull, Ide- ¥-p¢- PD, Quaker, Broadway at Slst, New
rolt, rh. ork.
ANY Pormula $£.50, three $£1.00, Cole ATTRACTIVE = Three eolor  Hoasevell,
Laboratories. Bryunt Pamd, Malne Landon llcense plate emblema; 10e sellers,
Transporiation pald; bl rofli T
ANALYSISE, Research.  Newest  Fuarin- i+ g0 23 etgre
tewil Fortowdns. Hirvesdt catalog free. Hpe- MAM” Yo ﬂ‘.__

cial prices, leads, Qibson Chemist, BD-1142
Bunnvelde, Chilragn,

CHEMICAL Analysls. Heasonable. We-
liable. David Bros., 541 West 88th, Chi-
Laya,

i MONEYMAKING Formulas 20e,  1a-
teresling literature free.  ldeal Deok Shop,
Fark Ridge, T,

name imprinte:l cout 056, mell for $1.040,
Samples free. New England Ari, North Ab-
inuton, 2046, Mass,

INITIALING Automobiles bilagest money
maker today. New Lype requirlng no varnish
Lt apply. Writa for samples. International
Monogrim & Tronsfer Co., Box 6385, Phila-
delphin, Pa,

BTART Little Dusiness anywhere, Fvery-
thing furnished. No canvassing, Maywood,
PM-031 Brosdway, New Yaork,

A To send you proof of the won-
derful pulllng power of Popalar Mechanics
Magazine's clazsified pages. What's  your
propogition ! Write me today. F. W. John-
son, Mannger, Clazsifled Advertising, 200 E.
Ontario 8t.. Chirage. 111

ELL By mall, Wocks, noveltles. Bar-
gainz! Blg vroﬂu. Particulars free. B, Elfeo,
523 8. Dearborn, Chicago,

MONEYMAKING OPPORTUNITIES

10 BRINGE Copy Natlonal Mall Order
News. Hox 1773-"M48, Heanoke, Virginia.

F s karnings spare Lime. Big mails,
Dhetalls for dime. Btuart Publleatlons, 1457
Broadway, New York

SAWDUST Chemleals makes colored mar-
hle floors. Plan $1.00. Unlversal Bupply,
717 Boulevard, Bayonne, N. T,

MAKE Money selling real estate without
charging sommizsion Lo either Luyer or sell-

er. Complete guaranteed instructions, forma,
letters only £1.00, Commels, 1013% West

21it, Dklahomn City, Okla.
TEN Mallorder oppartonities. Clirenlars
T,  Mitchell, 1008 Commercial, Waterloo,

Towa.

40 WAYE To profit, 10c postpald.
Bpeelalties, Eldorado, Texas,

TYPIATS — Earn_ cash  =zelling  mames.
Btanmp brings details.  Miller Bervice, 462
Herwick, FEaston, Pa.

PROSPERITY For home workers, 52 page

Kent

MECHAKICSH, Make your awn soap, For-
muola 200, The Powell Ca., 305 South 37th
21.. Han Dlemo. Calif.

ICELERS Tra!l Colder!
er!  Instructions, 20
Kr.

EXTRADRDINARY—Woealth using for-
mulas, Large eatalogue free. Rrown's For-
muolary, 312 Fast Wateri. Tampa, Florida.

3,000 F{IH\II LAH Farta, processes, trade
gerrets in D, Rrown's Book of Formnlag—
380 pages. Priee. postpald $1.00.  Oglivie
Pullighing Co., 57 Hose Bireet, Dept. 23,
New  Yari,

Fﬂﬂhl’ﬂf.« AB—Latest money makers. Lit-

ernture free. Delfort, 4042 N. Keeler, Chi-
CRED,

Cleaner!
Dufly,

Chean-
Covington,

CHEMISTRY

BEXT 20¢ For new lustrated ehemieal
mxperiment book with over 300 formulas and
testa, Also recelve 32 page ustraled eat-
alog of apparaius, mienscopes, telesropea
and chemleals free. Z Winn, 124 West
20 K., New York

BUPPLIES For chemisiry stodents. Cata-
logue GHe. Book ralalogue free,  Handbeolk
for chemieal experlmenterz, hundreds of In-
structive experiments, 5Hic. Imdln: Helen-
Lifle_ Company, Ly

CHEMICAL Analysit and Inrd-l:tml mrat-
lems, Estimates freée.  Feeeo Laboratories,
2206 Lyeaste. Detroit, Michizan

FREF Chemistry catalogs. Supplies at
fiel  Equip complete laboratory, Send 10
for postage and handline. Kemkit Corpor-

magazine. Bample, dime. Sleemore, 4917 atlon, 135F Johnson Street, Brooklyn, New
X. Kostner, Chirago, York.
1ot MONEYMARING Ideas, book Bik; CHEMICALS, Laboratory glasaware and
Nterature free. Harvey Teeple, Deentur, Ind apparaina, l"qu og CP. Rlological Supp{
150 DUTSTANDING Money-muking ideas, | Co.. 1178 ML Hope Ave., Hochester,

Only 3%5¢ cn‘!.uptll.!'. Buareau,

Eyraruse, N.
“HOME Farctory."”
}'gul&ulf. Dietalla.

Enterprisn

Btart in husiness for
Elyte Supply., Linden.

BUCCEED With your produrts. Make-sell
them. Learn how, Formulas. Processes. An-
alyses. Catalogs, cireulars free. B, Thaxly
Co., Washington, D. .

BIG Money at bome plating auto parts,
reflectors,  mirrors,  ehandeliers, by  late
method. Experience unnecessary, Free par-
Hll:l.tll.ll.. Gunmaolal Co., Ave. N., Decatur,

FREE Booklet deseribes 107 plans for mak-
ing $20-2100 weekly, In homs or ofice, busi-
néss of your own. Ellte Co., 214 Grand 8L,
New York.

AGENTS WANTED

BOMETHING New., A real opportunity
aelllng and Inatalling new moulidable flre-
brick material. In warm-sir forneces, re-
airs cracked firepota, seillng all efacks and

les; saves cost of new firepol eastings. In
stoves, roplaces burned firebox castings or
stove tile, Easlly installed—you make $10

profit on avernge fumace joh. Mo competl-
tion, Start your own buslness repreaenting
AAl company. J. Edward Casey, 176 W,
Adums B, Chieage, T

TT$3.50 PEANUT Vendor! Make blg easy
money with Amerfea’s leading low priced
penny machine. Large manufactorer will
ghow you how. Walzer Co., 428 Btinson
Blvil., Minneapollz, Minn,

PLEASANT Work, gom! pay dafly. 20
houseld  necessity.  Southern  Produets,
Enld,_Okda.

BTRANGE Ironkng eoml. Haves electricity,
Abalighes searching and kinking. For tele-
phones plso.  150% profit.  Sales guaran-
teed. EBlg free offer. Neverknot, Dept. BA,
4525 Havenswood, Chienen,

100% PROFIT In new seif-gtarting no-
flint  clgar Ughter. MRetalls B0,  Sample
2%, Get detalls guick on wonder seller.
Now Method Co., Tex PM-45, Bradford, Pa.

EASIEST 3% Seller. Has thousand uses.
Bimple demonstration gets the money. Sam-
le 25c, Twozen $1.50. Don't poss this up.
Farmer, 645 West 66th 8t., Chicago.

T MAEE Moare money ulljn[ shirts, tles,
underwear, drespex, hoslery. ralncoats, jack-

ets, pants, uniforms. Sales  outfit  free.
Nimrod Company, Department 5, 4032-338

Linraln Avenus, Chicago.

A BUHINEES Of your own—Making spar-
klng chipped glass name plates, numbers,
checkerbonrids, medallions, signs,  luostrat-
el liternture malled free. E. Palmer, 254,
Wanstor. Ohlo.

AMAZING New chemiral discovery keops
trousers ereased for entlre month., Baves
tailaring hills, rives eresse knlfe-like edge.
Write for sample and detalls.  Prairle
Gooher Co., Cleveland, No, Dak.

EXCELLEXT Trouserpresser, streicher,
creaser, hanger $1.00. T.00 dow  Perfect
pants hanger streicher 10c.  #0e doz.  Get
clrculars,  Widness, 208 Van Buren 5L,
Hrooklyn, N. ¥,

$6.80 HOURLY! Amszing No-Flatz fizes
punctures  without patehlng: makes tires
ﬂgnctu-re proof ! Instantly—permanently seals

les muade by nails, ete. Big seller, Free
No-Flatz, Dept. E-172, Cin-

sample offer,
clnnat]. Ohio.

WISBE Home worker and spare Lime money
makers will send Immediately for free de-
tails of new “"Silent Bystem' business. No
canvassing, WWarry Julins, Amarillo, Texas.

K Boss] Bure crash! Sllvering mirrors,
muteparts, reflectora Comblnatlon  outfit.
Write, Hprinkle, Plater. 128 Marlon, Trd

D0 You want agents for your proposition?
Your ad In this space will place your mes-
sage befare hundreds of men seeking fast-
seiling producte. My folder “'How to Becure
Agents™ s filted with proof. 111 gladly
penid you m copy free. F. W, Johnson,
Manager Classified Advertislng, Popular
L.Irin;'hnnlcs Maguzine, 200 E, Owniario =i,
Clileagn,

AGEXNTSE Wanted to eell Lik-Nu palnt
cleaner tn hame owners. Good  profits.
Lik-Xu Co, 6730 8, Malsted, Chicago,
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o005 PROFIT Automatic gas lighter. No
flint. 25c seller to every home, oftice and
restaurant, Free sample.  New Method Co.,
Box I'AIG-43. Rradford. Penna.

GOLD Reflesting letters for store win-
dows, Large sizes penny each. Free sam-
ples,  Modemistic Slgn, B-J004 Lincoln
AH‘ , Chleago.

TTCHRISTMAS Cards!  Abaolutely finest as=
sortment. Rlg profite. Write for sampless
Robilnsan Cards, $00 Orange. Clinton, Moss,

IF You want to get groveries and bouse-
hold supplies ot wholesale, and o wonderful
chanco to make up to $15 in o day besides,
sind me your nume immediately. No experi=
ence pecessary.  New Ford gedaps glven to
producers as bonus.  Albert Milfs, 2008 ifon-
mouth, Cincinnati, Ohio,

GUARAKTEED Flrst quality razor blades.
100 double edge, $.55. 100 slngle edge,
£1.00. Prepaid  Tonomo, Box 87, Sta. 8.,
Brooklyn, New Yaork,

SELL Ry mall. 100 cholee plans $1.00;
H—NGle; 24—12%e holesale directory free.

Voxro, B-0E-M. Denver.
CLEAN-E-ZE TPolishlng cloth sells  on
alzhl, Para-Bweet Co.,

12x12 sample Z0e,
Plensantville, N. J.

GUARANTEED Doubtle-sdged blades 5H0c
hundred up. If there's anvthing else you
want, wrile us; we have If. Bampled sent,
Hieven Hpencer, 412 E. 01, Brooklvn, X, Y.

EXTHA Cash selling 21 folder $1 Chrlst-
mns assorfment. 100% profit. Bonus, 10
olher boxes. Ezxperience unnecessary, Ham-
ples on approvil. Sehwer, Dept. 40M, West-
Aeld, Mass.

INTRODUCTORY 2 For 1 offer. Co-Lubes
—ithe super-lohricant—a life saver for aubo-
mobiles and =ll high speed motors., Clean,
canvenient, easy to use. Bend §1.00 for two
large tins, sell one, get your dollar back

POPULAR MECHANICS ADVERTISING SECTION

*O8TE le—Hells 25¢. Make non-explosive MAKE More money selling shilrls, Eles,
cleaner from  henzyne crystals.  le o gallon underwear, dresses, hoslery, ralneonis, Jack-
Hample 10¢,  Literature free. Western Re- etd, poants, uniforms.  Holes  outfil  free.
serve  Laboratories, G615 Denison  Ave, Nimrod Company, Depariment 065, 48%2-28
Cleveland, Ohla. Lintnln Avenue, Chirago,

BALESHOAKRD Men—Now put and iake EARN Up to £15.00 daily presenting our
Jurs,  Dretnils, eamples free. Tom Thumb, trand new copyrighted ' Bank Day™ business
Irept. I'M, Nauvoo. TIL stimulator denl. Imdividual plam for every

GEXUINE (Xxot imitatlon) gold leaf sign
Tedters and seripl slgne.  Largest and faest

retall merchant. Sells on sight. No premi-
ums. Very popular. Experlence unnecessary.
Complete asles outfit free.  Feoderal Trada
8, Chicago.

A1 West ith, New

TRANEFARENT Day and nlght

assortment stvles and sizes. Consolidaied,

A10-Y¥ RBo, Dearborn. Chicago, Builders, AD-176 Adams,
ARTISTIC Window sign letters. Lowest

prices, Enormous profits,  Stalbrite Co. | ©® L

ark. Establlshed 1005,

NEW Amazing fool powder, Has relleved
thousands, Guaranteed. Fast, easy seller,
Good profit. Positlve proof [ree. Bhoemaco,
Rellevae, Ohio.

slzns,
2"x14"; 4c, retails 25e; over 1000 deslgns;
sample free! Lowy, Deulrl.mm 18, B Wesl
RBroadway, New Yaork.

MAN In eanch tewn te plate auto paris,
refleciors, bathroom fixtures, reflnlsh beds,
mirrors, chandellers, by late method; ex-
perience unneessary, Bimple plan of manu-
facturing at home starts you in bhig money
making business.  Free particolars  and
proafs.  Gunmelsl Co., Ave. H, Decatur. TIL

MAKE And sell your own producls, Em-
ploy agents yoursell. We gupply formulas
and full Instructions for making tollet prep-
arationd, perfume, flavoring extracis, soap,
household specialties. Valuahle booklet free,
Notlonal Selentifie  Laboratories, 1950W
Drond, Richmond, Va.

VANTED—DIirect purchasing agenis. Mo
experience of money required.  Write Pur-
chasing Manager, 174 N. Halsted, Chicago.

AGENTE Mosro eorn and eallous remover
will build you a steady repeat business. Bend
today for pocket-size trial outfits. The AMoss
Company, 61 Searie Bldg., Rochester. N, Y.

AGENTSE—0ppartunity

and have the other for yoursell. Money hack GOLD 1 Heflerting leilers for store wine
If net satiefled. Salesmen wanted. Tererl- dows, Easlly applied. Large sizes, penny
torles open. Grasen Mg, Co., Dept. 100, | cach, froe samples! Atllas Bilgn Works, 7041
2118 Oravols, Bt Touls, Ao, Halsted, Chicago.

RELL Sensational  presidential rampaten 100 PROFITABLE Mail order and lotal
auln emblema,  Cost Te, aell fast at e, | husiness plans. A, Proitt, Elurn, Tl
Hend auarter for your samples today, Brink, to make money;

1454 Oratlot Ave.. Detroit, Michigan

ook contalning 107 suecessful business plana;

ENGRAVED Name plates, numbers, signs, hame or offiee; zend for f(ree Introductory
ete., enslly sold, profits large. Brelt Bros, hoaklet. Elite Co., 214 Grand B8i., New
Winthrop, Mass. York.

BELL Colored folks: Halr beautlfier, PROFITABLE Home business. Leglti-
hleseh eream, perfumes, incense, 500 prod- | mate. No canvaising. Mayweod obilshers,
wets. Wrlte for free zamples. Rig money P-021 Broadway, New Yorlk,
makine  offer.  Valmor, 2241-BN Indiana GENUINE Gold letters for store windows,
Ave.. Chirapo, 'Hnll.r applied. Free samples. Liberal offer

SIUTCCEED With your produrts. Formulas, general  agents.  Metallle Letter Co.,
PIOCERARS, analyaes, Catnlogus froe. 'HR B North Clark, Chicago.

. Thaxly Co., Washington, [0, (0 AMQENTE: Btamping mames on pocket-key

BELL Latest £1.50 housewife's deal. Tar-
tleulars. Raymond Schwoarting, South Amana,
Town

0% PROFITI

Gold and colored sign

letters for windows, offices, trucks, signs,
Monograms.  Easily applied. Neonlte, Alk-
ron. Ohia,

WHOLESALE Catalog free, 500 best sell-
erd. Paty Co., 1167 Broadway, Somerville,
Mazsarhusetts,

RIG f‘qmmlulnni selling 'p!rsun.l.l Chrlst-
mas rards and statlonery. New 21 folder $1
aasoriment. 10095 |rrnl1t linnuu; Freo
samples. Wallace Hrown, Ine, 235 FIfth
Ave., Dept. 210, New York.

BELIL: Novelty fun eards,

novelties, ele.

Samples, 1ist 10¢. National, Box G5S00M
Claeinnatl.
MEXICAN Feather plrtures,  Unusual

novelty, 20¢ (stamps)
sample, detalls. Mexican
1503, Mexieo Clty,

KNEW Autolsts meeount book pays big prof-
Its. 25c hrings sample and particolars.
Idealeo, Munecy, Penna,

JURT Dut—Drews sleam pad, simple de-
viee for steamlng the beard before shavine.
Agents colning money. Hurry, Drew & Co.,
Diept, M. Puente, Calif.

NEW Name plate zlide In metal letters,
{patented), deliver aft time of rale, 100
ﬂ;uﬂl. Naymon Plate Company, Lowell,

AR,

ELECTRIC Or

bring $1.00 worth
Art, Apartado

grsoline portable lamp
kills lnu-rll nutomatleally, Indpor  or out-
elda. 1.75 Literature free. Sauer
Tins,. East Onakland, California.

AGENTS®: Smash go priceal Banlos roffes
12¢ 1h, 100 sticks chewlng gum 12, Christ-
mas cards, 21 In box, 14e. 160 other bar-
gnins.  Premiums.  Cornation  Co., PO,
Ht. Louls, Mo,

protectors. Bample check with your name,
addreas, 26e. Stamping outfits, FEmblem
checks, check-fobs, name plates. Harl Mlg.
Co., 302 Degraw BL.. Brooklva, N. Y.

BIG Money and fast sales, Ervery owner
buys gold inftlals for his aute. You charge
$1.50; make $1.45. Ten orders dally oasy.
‘Write for particulars and free sample, Amer-
iean Monogram Company, Dept. 40, East

Drange. N. T,
NEW Cleaner! Washes clothes qulckly.
Cleans  everrthing. Premiom  deals, Tes

sample. Besteo. G007 Irving Park.

niG ngl applying gold initials on au-
tomobiiles :lm thing todsy. No experi-
enee  [oe Free samples. ““Raleo.” 1084
Washington, Boston, Mass.

15,000 PROFIT Making formulas. Fol-
lowing and many others: Accidents and emer-
gencles, apriculture, alloys and smalEama,
artist’s materials, beverages, cements, gloes,
pastes, mucilages, bleaching, renovatlng. col-
oring metals, dyeing glass, heat treatment
of metals, household formulas, iee cream,
confertfonery, chewing gum, lapldary work,
exterminating wvermin, lubrieants, palnts,
varnishes, otography. condiments, ecanning
formules, rubber, soap, candles, soldering,
tollet preparillons, perfomes, ﬂ!upmﬂnl
fireproofing, writing materiale, $5.50 posi-
ald. Popular Mechanies Press, Room (C30),
00 E. Ontarlo 8t., Chicago.

HIGH-GRADE SALESMEN

BIG Money for you with Jacksom clothes,
Hell all wool sults. Made to individusl
measure, $15.05. Free sult to you with
every 0 you sell. Get many free sults: be-
gides you ean make up to $8.00 exira dally.
Newest styles. Feores of handsoms all woal
fabries, (Celanese linlngs. Rig, powerful
selling outfiy free.  Write Jackson Talloe-
ing Co.. $16-18 W. Yan Buren BL., Dept
-9, Chicago

“PROFITS Of $11.00 single day. —Says
Balmer, Tennessed. Blartling discov-
ery glves amazing results In autos. trucks,
ete, Fleet owner reports savinge 45% on
oil—§7Ti8 yearly on gas. Agents, distributors
making 185% profit. Product sells Iesoll.
Big repeat business. Milllons of prospects.
pxclusive lerritories golng fast. Test product
free of risk. Wrile today. K-W Corpora-
tion, 3251 Holmes 8t., Kansas Cliy, Mo,

FULL Blze professlonal are welder, re-
talls for only 82050, Pavs big commission.
Idoes  work of 2150 machlnes. Enormous
market Lo garages, factories, eic.  Wrile
Lommonwealth, Dept. J-653, Clncinnatl, 0,

DOXN'T Be i job hunter—Start Vour own
business on our eapital. Mo hard tinmes: no
Iny-offs: always your own boss. Hundreds
wverage 3,000 to §5.000 annual eales year
after year. Wo supply stocks. equipment on
eredit. 200 home necessities. Selling ex-
perience unnecessary. Wonderful opportunity
to own pleasant, dignified, profitable busi-
ness backed by world wide Industry. Wrils
Rawleigh, Dept. 1-U-PPM, Freeport, 1.

BELL Candidates! No competition. Fin-
oest most complete lpe of auto slgns, stick-
ers, aml novelties, Union label. Free sam-
pleg.  Ad-Nov-Co,, Newton, Towa.

BRAND New grab-tag desl. Golng big
everywhere—hbig profits—swift sales—Fast re-
peale.  No  restrictions. Al dealers buy.
Act! KH&BR, $M47-A Havenswood, Chicage.

OUR Famous Lucky T sells for 90¢! Deats
all fMlaver and splee deals oul; sure, quick
dally profits; men and women wanted. We
slart you. Free cataleg. Lmperinl Mig. Co..
21148 E. 16th, Kansas Clty, Mo

RIG Money, arcting as distributers lor
Iarge paint manufacturer. Artlst Color Co.,
Ihedrait, Alich.

SELL Only (1) all woeol sults to gel vours
without rost. Mo Jimit te nomber of suits
u mli earn. Prives $14.95 1o $26.935.
m-rr eather earrying ease. Bample line
free. No experionce needed fto make big
money. All sults Individually cut and tail-
ored to measure.  SBatlsfactlen or money
back puarantes. Three Hiar Clothes Dept.
200, 20 Bo. FPranklin, Chirago.

NEW Punchimard line. Frea 31 page full

rolor eatnlog. Nothing to earry. Larger eash
cominlsslons dally. Season now! Leq Moore
Co., 180 Adaniz, Chiago

BELL The best shirt llne on earth—Prices
$1.95 op. Real quallty. Bilg selling fea-
Tii;r!'l, Write for Infermation. Double-Cuff,

ENYEr.

BALESMEN—Auto sccessory, brand new.
Sell direct ta ear owner, alen wholesale to
automolille dealera, gas  stallons, EAFages,
Mg profits.  Exelosive territory. Details
free.  Ace Sale: Co., 3233 Mwadison, Chicago.

BELL Firex—A year “round seller. Fully
automatie flre extlngulsher amd alarm. En-
dorsed by fire chiefs—insurance men. Pros-
pects everywhere—good commissfons, Write
for territory and teitimonials. Firex Cor-
poration, Dept. J-102, G166 8. Hroadway,
Bi. Louls, Mo

SALESMEN: New. sclentifle, self-adher-
Ing, bandage gauze. Fast seller. Greal re-
peater. Huis & Company, Lanark, Illinols.

EXCLUSIVE! Altrartiva adv. book
matehes. Mfgr. direct. Marvelous repeater.
Full or part tlme. Tlg eomm, Ssmples
free. Dept, E-8, Matsh Corp. of .*.mrl.f-.
BM1 Grand, Chicagn,

BE Your own hoss. Make the largest
rommissiona  selling our complete Tine of
brusties. Write for sales plan. Wire Grip
qan;lllr; Brush Carp., 210 Southern Boule-
VAT

FRONTIER Texas Crystals. A guaranteed
prodoct for wagon men, jobbers, salesmen
st volume prices, $2.00 dowen fob, Mineral
Wells, #£21.60 grosz, Frontler Crystal Com-
pany, Box 01, Mineral Wells, Texas.

TIRE Saleaman with elientele ean  earn
£2.000 vpward annuslly, Commisslons paid
weekly, Large (errltory. Complete  ¥ine.
Aute mneessary.,  Englert Tire & Hubber,
Leavitisburg, Ohla,
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MAN—Handle regular store route. Place
nationally adveértlsed 5Sc-l0e  counter- card
midse. New aspirin deal—G tablets Se. B85
other fast sellers. 100% profit, No invest-
ment, Samples free, World's Products Co.,
Irept. 9810, Bpencer, Ind.

FIFTEEN Dollars to you per sale. Twen-
iy million prospects in U. 8. A. If you can
sell and are willing to work, we have the

EDUCATIONAL AND INSTRUCTION

AMATEUR Artists—How to direct your
drawing talent into money making flelds in
your spare time. Well worth writing about.

Ask for Talent Test (no fee). Give age and
oecupation. Federal Schoala, 1Ine., Dept.
i, Minneapolls, AMinm,

MANY Opportunitics in mafl order busl-

itemn.  Oxford Produels Co., North Chilcago, ness., Fifteen lesson esurse %5, Terma.
INinais. Wilmack Institute, Olyphant, Penna.
NEW Punchboard line. Free 3% page full LARIAT Daming; tap, clog, novelty,

ealor catalog. Nothing to earry. Larger eash
commissions daily. Season now! Lea-Moore
Co,, 180 Adams, Chicago.

DISTRIBUTORS, Home and
Boderite and Hat Ampnihilator,
dyestment.  Profitable business.
«uets, Grover Hill, Ohlo.

. NEW Speclalty—8ells ﬂ‘cr.r business and
profesilonal man. Four §15 sales daily pay
$2R0 ueem{ Ferrﬂl I‘!HI‘NI over $1,000.00
monthly. Write, F. E. Armstrong, Presi-
dent, Dept, PM, Mobile, Ala.

BOMETHING New In fire extinguishers-—
Med Comet Automatics. Proved in west five
years. Excluslve territory. Low price opens
weketbooks,  Write, Hed Comet, 404 Comet
| Bullding, Littleton, Colorado.

forelen for
Small in-
Miller Prod-

. BALESMEXN: Hell advertizing mnoveltles,
+ calendars, fans, thermometers, ete., for na-
tionglly known firm. Liberal commissions.
Stanwood Hillson Corp., 21 Station St.,
Brockline, Mass,

BALEEMEN=—New deal

uaranlees slores

$10 for one. Two $15 sales net you 520
daily. Bayers, 2801-123 BheMeld, Chleago.

FREE Booklet deseribes 107 plans for mak=
ing $20-%100 weekly, In home or office, busl-
ness of your own. Elite Co., 214 Grand Bt.,
New York,

BTART A business of your own!
a eubseription representative for “‘Popular
Mechanircs.”* No eapital required. Liberal
commissions, Monthly bonuz, Write for de-
tailz. V. I, Angerman, Circulation Mana-
ger, 200 East Ontario Street, Hoom 2335,
Chieago.

Become

HELP WANTED

BEND Hose size for gamples and chanee
to earn $20 weekly., Bhow sensatlonal guar-
anteed hoslery. Quaranieed against holes
or replaced free. Dignified, pleasant work.
Wilknit Hoslery, Idesk 37-J, Greenfield, 0.

LOMCAL Agents wanted to wear and dem=
onstrate free sults to friends. No canvassing,
Tp to $12 in a day easy. FExperience unnec-
esaary. VYaluable demonstrating equipment,
aetual  =amples free. Progress Talloring,
Dept. J-217, 500 Throop, Chicaga.

BIG Profits raising eanaries. Luerative,
pleasurable hobby.  Guarantesd market. Frea
hooklet. Crimmins, 3741 H 60th Street,
Woodside, New York,

G0 Into wholesale buziness without Invest-
ment. Call on stores with biggest line self-
selling counter displays: Aspirln, razor
blades, handkerchiefs, breathlets, houaehold
cement, 79 different tems. Up to 125%
for wyou. Experience unnecessiry.
Wrilte for catalog and plans. Procopax,
Dept. 36-C, 1954 8, Troy, Chirago.

OPERATE Profitable eontracting buslness,
Approval offer free, Albert Service, Bix
North Dearborn, Chicago.

FOUNDRY Workers make campalgn nov-

Amaleurs oppor-
DBaox 448, Hed

Learned qulckly at home.
tunity: big money. Btibbs,
Bank, New Jersey.

BECRET Service.
immadiately. George Wagner,
way, New York.

BIG Bargain catalogue educational matter
lic. Hanfling, ¥-799 Broadway, New York,

BECOME An investigator—Secrel service
agent, New “Test Problem Method.” De-
velops your ability., FPartieulars free. Inter=
national Secrel SBervice Institute, (PM-94),
thuken N. L

£105 TO %175 Month, Work for “‘Unecle
Bam,"" Pleasant work, Paid  vacations.
Men-women, Try next examinations. Com-
mon edvpcation usually suflclent. Experlence
or influence wnnecessary, Full particulars,
list jobs and sample tests—Free, Write Lo-

Particulars frea. Write
M-2640 Brogd-

day sure. Franklin Institute, Depl. N3,
Maochester, N. Y.
FLORIDA Hotel positions, Inmstructions.

Lee Institute, 176 Mystic, Somerville, Mass.
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FREE—New Advertlzerz Rate Guide, 44
pages. Includes everything. Lowest rates,
E. Blm'm Adurliuin: Agency, 140 B,

Help-
ful, I'rnu serrice, E:La luhm bosk  free,
Baler Advertising Agency, 180 W. Madizon,
Chicago.

FOR ADVERTISERS

ADVERTISBE! Fifty eo-operitive publi-
eations, 4e¢  ward, ant, Box 4684-E,
Kansas City, Mo,

ADVERTISE: 24 Worids in 250 news-
papers $10. Lists free. Advertizsing Hervice

Bureaw, 4258-C Drexel, Chicago.

BUSINESS BERVICE

ANY Information desired, anywhere, Rea-
sonabie rates. Fred Klotz, Reading, Fa,

$1.00 !-Iﬂ*\"l‘l!l.'l' Malntaina New York

branch office. l.‘,n-upurnl.iﬂ Mail Service,
136 Lexingtonm Avenue,

DELAWARE (Chartera: Complete incor-
porating and organizing service $33.  Bub-
mitted forms. Chas, G. Guyer, Ilmc., Wil-
mingten, Delaware.

ALL International legal matters. Lle

Victores Prieto, Mexican Attorney at Law,
P. 0. Box 122 M. Juarez, Mexico,

RUBBER STAMPS AND OFFICE
SUPPLIES

LEARN A home. All subjects. FEiuca-
tional Exchange, Hox 261, Newark, N, J

#TUDY For pleasure—Teach for profit.
Dept. M, Communlty College Courses, Col-

lingswood, New Jersey,

ACCOUNRTING, Leading to CP.A
$100.00, Farn tulthon, graduates placed.
25¢ flrst lesson. National Behool of Com-
merce, 507 - hGth Ave., New York Cilty,

WORK For "Uncle Bam."” Start $105-
£175% month, Men-women, age 18-50. We
can  help you qualify. Write, Ozment In-

sirurtion Berviee, Dept. 101, Bt. Louiz, Mo,

LEARN Aute mechanies, body, repairing,
welding, electricity, refrigeration, Diesel.
Blevinson's, Z008A Main, Kansas City, Mo,

LEARN Latest methods solving arithmet-
fral problems quickly. Frederick A, SEmith,
2410 Emalley Court, Chlcago.

LEARN Machinist trade, tool,
Ing. Automatie and hand serew
Modern zhop methods,
open for tralmed men. Employment help.
TNustrated booklet free.  Allied Screw Ma-
chine Company, $01 Lake Btreet, Chicago,

STAMMERING, Biuttering  eorrected,
Write Lewls Institute, 12052 Woodward, De-
troft, Michigan.

MEN Wanted willing to learn landscape
dezigning and fill blg paying positions as
landscape architectz. Frea test of vour nat-
wral ability and chanee to win fn 8750 con-
test, No experlence needed to start. Earn
while you learm. Write today for free test

die mak-
machines,
Actual work, Jols

2 LINES 20ie, & Lines 33e. Stamp Works,
Cepterport, N. ¥,

SPECIAL! 3 Lines 25e. Knob hmdi?.

Dwl, 6452 Kenwood, Chicago.
CUSHION Mounted, one—iwo lines, 25¢,

Three 35¢. Bilamp Works, 814 HBradley,
Peoria, T

TWO Line 25c. All kinds made. Newman
& Hon, Versallles, Mao.

TYPEWRITERS, DUPLICATORS,
OFFICE DEVICES

BETTER Duplicator stencils, sample 10c
postpald.  Bunshine Serviee, Vieden, 111

fille BlTILTIS ‘Hlmennamh FPlana 10¢.
Bill, 11126 Buckeye, Cleveland, Ohlo.

TYPEWRITERS, Duplicators, multi-
graphs. Write for free llst office machine
bargains. Save hbalf. Prultt, 518 Pruiit
Bldg., Chicago.

INCREASE  Business. “Exceliograph"
rotary stencil,, clay and film doplicators $35,85
to $37.30. Prints anything, Typewritten,
penned, drawn, traced. Colors. Folder free.

Plttshurgh Typewrlter Bupply, Sulte 518,
Tittsbureh. Pa.

THE ‘“"American Flyer"'—A real type-
writer. Omly $4.75. Folder free. C. Logan,
Adel, Ga
PRINTING, MULTIGRAPHING, MIMEO-

GRAPHING, GUMMED LABELS

blank. American Landseape Sehool, 400

Plymouth Blde., Thes Maoines, Towa. rogn dxd CTRCTULARS, Poateards, letter-
CHIROPODY Taught by correspondence, heads ,envelopes, $7.48. 5000 envelope slips

Ev Hehoal f  Chi M t 2150, All printing reasonable. Bamples.

A::J]::mn._t oy Chinpedy, - Monlpwsirs, Gomlprint, Harrisonburg, V.

U. 5. GOVERNMENT Positions. $1700-
$£1900 and up & year. Let our expert (former
government examiner) prepare you for a po-
gition in the railway mall service, rural ear-
rier. post office, customs and other branches.

eltles, Dretails and 2 patierns H 00, Dept. Write today for free booklet. Dept. 8, Pat-
H, 66 Bridge 8t., Patersom, N. - terson School, Rochester, N. Y
QAL Cs., "i»'.’r':iﬁm:if}'f,i’ﬁu.ﬁé‘ﬁf‘ hathel. | CARTOONING—COMMERGIAL ART

MRS. M. earned £267, three weeks, rals-
Ing mushreoms In eellar! Ezxeeptional, but
your cellar, shed perhaps suitable. We buy
crrops.  Hook free. United, 3845-A06 Lin-
eoln Ave., Chleago.

EXTRA Cash for your spare or full time,
No canvassing, Kleln, 1931 E. 20th St.,
Brookliyn, N. Y,

BE An Independent route manager. Make
up to §45 In & week supply¥ing groceries to
stemdy consumers. I'l send complete equip=
ment on 30-day trial without money risk to
you. Write for free detalls, Alberi Mills,
2005 Monmouth, Clncinnati, Ohio,

LEARN Alr condltioning—Ameriea's next
big Industry. Thousands of opportunities for
far seeing men. Get your start with ﬁ}mp]em

now book by E. W. Hlesheck. $3.50 post-
paid. Popular Mechanics Press, Room (C36),
200 E. Ontarlo 8t., Chicago.

ACCTRATE!
nulrements  25¢,
Ell¥n. 1linals.

BOOKSR Covering hundreds of subjects,
Big eatalog for Ie postage. Popular Mechan-
irz Press, Room (C36), 200 E. Ontario BL.,
Chicago.

Market

guide—rates,
Mueller,

=
Philllps, Glen

ADVERTISING AGENCIES

1000 B3 EXVELOPER Neatly printed
£1.90; Tooo, £1.50, delivered. Good printing,
riced reasonable. Lonelm Printers, Pauld-
ng, Ohio.

ECOPRINT, Ilox E. Lishon Falls, Malne,
Labels  40c—1,000. Billheads, letterhoads,
envelopes — §1.95. Tickota, cards—§$1.35.
Dlntters—5§2, 40,

MIMEGGRATHING : Bamples free.  (opy,
“Eulogy to a Dog,'" 3c stamp. Dougherty,
8 Wash,, Phillipsburg, N. J.

EXGRAVURE Printing, Lowest poaslhle
prices. Bamples free. Bunko, Mohawk, N. Y.

500 WATERMARKED Bond letterheads,

envelopes  $1.75,  1llustrations.  Anything
printed. Bradshaw, 3214-F Huron, Chicago.

ARE You secking prestige? Then write,
Hall's Printing, Dalton, Massachusells,

LEARN Advertising cquickly at home.
Easy practical plan. No text books. Com-
mon school education sufficient. Interesting
hoaklet and requirements free. Page-Davis
Brhoo! of Advertising, 3601 Michigan Ave-
nue. Dept. 3432, Chicago.

ADVERTISEE Profitably: £15  reaches
6,000,000 Bunday newspaper readers with 24
wiord ad. Newspaper., magazine rate-gulde,
free. Chicage Unlon Agency, 20 West Jack-
son, Chicago.

PHOTO Engravings—Zine line cuts made,
10 square inches, £1.00 up; half tones; elee-
tros: artlst; speedy: free price list. Riteway
Engraving, 1457F DBroadway, New York.

GUMMED Labels: 1,000 printed 1x1%,
20 words or less, H0e. JBE Company, Hox
033, Holvoke, Mass,

PERSBONAL Printed stationery. 100 sheets
and 100 envelopes §1.00. 100 name weards
50 cents. Frank 0. Wrob, 3974 E. 66 Bir.,
Cleveland, Ohlo.
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EMOOBSED Letterhesds, envelopes £1.05
thousand. Prepild.  Distlpetive. Sollidays,
Knox, Indisna.

UNION Label printing.

Send  stamp for

price list., Antioch Bookplaters. Yellow
Springs,_Oho. -

PAPER—Whalesale price st free. Bam-
les 10c. VanDom Paperstocks, Ottowa,
1linols.

1 LETTERHEADS, 1060 Rnvelopes $1.00.
1000 buslness caonds £1.49, Woods Press,
Ttox 417, Redford, Penna,

20 LETTERHEADS Or envelopes, Tine
eolored bBonds and Inks, $1 postpald  Sam-
ples.  Becker. Printer, Alioona, Penna.

G000 20-ILR. RYWxll Letterbeads and 5040
6% envelopes printed $2.00. Carter, Box 52,
Orange, Callf.

1000 BRETTER Business cards £2.

30 post-

PATENT ATTORNEYS

INVERNTONS: Bend Immediately for your
copies of our new free books, “"Patent Pro-
tertlon™ and “Sugpestions on Belling an In-
vention.”” BSixty-elght pages of Inlteresting
facts. They tell how ‘mt!nl laws prolect Yoo
kind of sketeh ar model needed; slmple steps
fo take without cost; how sueressfol Ioventors
have secured financlal axsistance: show inter-
eoting  inventions; §llustrate lmportant me-
chanfepl movements. With books we also
genid free Evidence of Invenllon form 1o help
eatalillah date of disclosure. IMrompl service,
reaconnble fees, apeelal deferred payment
plan.  Strictest  secrecy.  Thirty-siz  years'
expoerience, ITighest references. 'Write us
today. The facts in our books are worth
wishey to the man with & geod inventlon
Address: Vietor J. Evana & (Co., Registered
Patent  Altorneys, 300-K Vietor Bullding,

palil. MeCully, 8005 Heotten, Deltrolt. Wishingten, . O
LAEL: Value L!teurluuunt'r.t. Speclmens INVERTORS—=2mall ideas may have large
free.  Labelers, 66180 Quimby, Cleveland, | sommercial possibilities. Write us for free
Do, ook, *'Patent Gulde for the Inventor™ and
5 ENVELOPES, Or statements, $1.00, | “Hecord of Inventlon™ form. Delays are
Lacrolx Printing, New Hedford, Mass, dNRgrGs. It pRAeAL WAt PRes 1ejerite.
w000 ENVELOPES, Letterhends, state- tion on how Lo proceed. Clarence A, rien

mentai—E8.75. 1000—3$2.50
nings=-Mohle Press,

postpaid.  Jen-
__Honesdale, I"a.

RUSINESS Cards, stilemenls, eavelapes,
£2.085, 1060, Ouimelte's, 907 Brock D20,

Now Bedford, Mags.
1000 BUBINESS Cards, eard case $2.50,

& Hyman Berman,
Washington, ). C .

G8-K Adams Bullding,

POPULAR MECHANICS ADVERTISING SECTION

INVEXNTORS. Take advantage of our ad-
vlsory serviee In developing a selling your
Invention. Model bullding for experimenta=-
tion and sales demonstration. Bend for hoalk-

let “"Your Invention.” Howell Enginesring
Company, 8118 Eastorn Avenue, Philadel-
phia, Pa.

INVENTORE—lideas developed Into proe-
tieal Inventions. Worklng models bullt, Low

priees, Confidential wervice, Reo-Paul FEo-
gineering Co., 722 N, Gay 5ti., Baltimore,
Maryland.

T Inventors: We are In the market to
purchase & good patent, preferably In the
autnmohile @ccessory  1ine, Wil purchase
outright or on royalty basis.  Purchasing
Agent, 241 Front Bt., New York, N. Y.

EXPERIEXCED Berviees for  deweloping

lo saleable form new electrical ldeas. Austin
8. Noreroas, 40 Bummit Steest, Newton,
Mass,

MAMNTFACTURERS Want  ideas. SBhow

us something good. We may dispose of it
profitably for youw. Allled Engineering En-
ferpriges, 456  Paul Brown Bullding
Hi. Louls, Mo,

WE Make models and manufacture inven-

tione. Hend I rents stamps  for ° catalog.
Pleree Model Works, Tinley Park, TIL

THEODORE I. Rutley, Regzlstered 1at-
ent !Il::.l.u;:nu].. 512 Colorade Bldg., Washing-
Lan, Tk

TFATENTS—Trude murks—Personal serv-
Ice, reazonable charges. Preliminary advice,
haook and disclosure form free.  Irving L.
MeCathran, 7008 International Mldg.. Wash-
inmon. . C. Registered Patent Attorney.

INVENTORE—Rend for 72-page hook onm

patents. Reazonable terms, Consclentlous
treatment (o inventors. T. F. Rendolph,
Heglstered Patent Attorney, 302-E Vielor

Dide.. Washingion, 1), .

1 BELL Patents. Establlghed In 1900,
Tharies A, Hmtl;. TTAFM  Garson Avwe,
Tochester. W,

CINVENTOR'S Quide,” 100 mechanieal
movemenits, free; advises on "'"““nlf.r sell-
inig inventlons. Frank Ledermann, ibuno
Dide.. New York.

The Fridlund Sales, 731 Prospect Blreel,
Elgln, 1linols.

SPECIALIL 2000 Hi-grade business
cards—31.65. Bhinn, 1EI8F., Rellflower,
Callfarnia.

PRINTINGY Lowest prices, samples rree
Churchill, 704 Montgomery, Syracuse, N,

£1.00 EACH—ZH0 Letterheads, 250 en-
velopes, 250 statements, H00 husloess cards.
Guaranteed. Postpaid. Hustler, Advance,
Indiana.

WATERMARKED Dond letterhesds §2.50
per 1000, Bamples Je. Savar, 420 -Market,

WHAT To Invent. List of wanted inven-
tions sent free on pequest. Tiee our legal
farm for recarding evidence of ownership,
Write W. T. Greene, 918 Barrister Bldg..

Wishlngton, I¥.

PATEXNTS. Protect gour ldea by securing

TI'NI‘ATE!\TEI'F Ideas can be sold. Wa
tell you how and help you make the sale.
Particulars, with 1ist of manufacturers and
wanted Inventlons seni free oo request.
Write W. T. Greepe, 944 Barrlster Build-
ing. Washington, D. .

BELL Your patent through a small classi=
fied ad in Popolar Mechanics. Many inventora
have found buvers In this way. Alk ma for
proof—I'1l gladly send It to F. W,
LK !nuil'l:d .ldnrthin:.

Philadeiphin. Pa. {m“ I;sr.?rﬁ.:m:{ .[.',',fﬁ';f,'wl-r. t?rl'i‘fﬁia-lﬂmﬁ Jﬁf:“iii“m?l.‘f;'ﬁif, Chicago,
w:.““:';gr F']i“r‘l',:i::; :“;ﬂh;ﬂ::i'“‘mlhg: E. E. Vrooman, 871 Woodward Building, INVENTORS: “Making Inventions Pay,"™
graphing, eirculars, Mid-West Adverilsing | Vashington, D. € ORI of Bt esarn  Crestant Test. On
Borvice., Barrington, TIL PATE‘E“I‘S. Bﬂﬂlhlit EFE!!. Filh!ll refier- p.”! ]}tpt,‘ H,"[‘.!J.nr‘l:llml.i: {'"Ihlu.
CU'rH 2xit, £1.10, from drawings and pho- Egl:al. et resulis. romplneds  asEured.
- alaian K. eman., Tatent Lawyer, 724
lﬂl: Jo Hek, 118 Goaette Ave., Lexington, Nlnl.ﬁ .. thhlnlhn. D INVENTIONS WANTED
ENVELOPES, Letterheads—on] guallty, L. F. RANDOLTH, 302-B Victor Build- AXNTED To purchase new Invention or
Weatly printed, 300, pmtpajid $1.00. ﬁ_;“s.n Ing. Washington, D. €. Low cost. Book Idea for mall-order business. Stale clearly
I'ross, iverdale, aryla an nformetion free. what vou have and price 4 . -
11:: Maryland, d inf: fon f h h d pri ., Dzment, 1205-N
5000 6x) CTRCULARS $6.00. Wright | _ PATENTE. Instructions “How to Batan. | Arcede Bide. 5t Louls, Mo,
Printlng Serviee, Box 70, Biapleton, New | lish Your Rights’' and form. *'Evidence INVENTORS—Small ldeas may have large
Yaork. Eurﬁzptlmi“—ﬁelnl free! BL:?EI‘"“'H'M:.E“ rgkm!ﬂ‘ll“m:ﬂ?ltwe:. ;u;. rilﬁwl.::ﬂgrnr l"rne::
= ammel, Bowen Bullding, Washing- . L] | or the e
BTATEMENTS. 8% Fnvelopes. $2.75, 1000 | (o "0 o Record of Toventlon™ form, Delays are

postpalil.  Qallatin Peint, Gallatin, Tenn,

GOOD Printing, reasonahle prices. Bam-

BOOKE Covering hundreds of subjests,

ex free, Harmon Company, 318 So. 10th | Die catalog for de poestage. Popular Mechan-
l-rm. Philadelphla, Penna. Established {;"':I l':m, Room (CH6), 200 E, Ontario 5L,
THNT ‘hiewio.

PRINT TYour own.
type.  List Ie
Merlden, Conn.

BETTER Grade printing, reasoneble priced.
Free samples. Fronomic Press, Leonia. N, J.

1000 RURINEBE CARDE, eard case, $1.50.
Miiler, Printer. Ambler, Pa.

FRINTING OUTFITS AND SUPPLIES

Bargalns, presses,
Exchange D-=14, 22 Orlent,

HAND Press, type and eomplete printers*
mupplles,  Advlse equipment you need and

we quote prices; or semd stamp for catalog.
E. }"Elﬂﬂp 83 A; 6 Columbla St., Newark,
N, I
BTEREOTYPE Caster £5.00. 50 mats free.
Green, 331 ‘Rrosdway, Lawrence, Mass.
BARGAINAE—Presses, type, supplies.  Send
lamp. 1580 Harvard., Combridge, Maosa.
PRINT Your own eards, statlonery, cireu-
Inrs, ndvertlslng ete. SBave money. Easy
rules furnished. Print for others, big profits,
Joh presses. $11, power $149,  Write for
detalis, Kelsey Co,, B-11, Meriden, Conn.
PRINTING Presses and printers needs.

Lists le. Landls, Richland, Pa.
" WHOLESALE Paper. List free. Bamplos

100, VanDomn Paperstocks, Otlaws, Iilinols.

PHINTING Outfits—Presses, type, sup-
plles, type novelties. Send 20 card
cuae samples. Catalog free. Model Press,

York, Pe.

PRINTING Pressea, type. Lists froe.
Lawrence, Nox 11, Wichlta, Kansas,

BAROAING, Presaes, i List 'h‘ Ex-
change D-15, 22 Orlent, Meriden, Conn.

FOR INVENTORS

IKVENTORR: Bend Immediately for your
enples of our new [ree books, ""Patent Pro-
teetlon' and "Suppeations on Belllng an In-
ventlon," Blztr-eight papes of interesiing
facis. They tell bow patent laws protect you;
kind of sketeh or model neaded;: simple steps
to take without cost: how sueressful inventors
have secured financial asaistance: show Inter-
esting Inventlons: [lustrate importanlt me-
chanieal movements,  With ks we aleo
send free Ecldence af Invention form o help
establish daie of disclosure. Prompt service,
rensonahle  fees, specinl deferred payment
plan,  Sirictest secrecy.  Thirty-six  years’
experlence, Highest refetences. Write na
today, The facts In our books are worth
money to the man with a good Inventlon.
Adldress: Vietor J. Evana & Co., Heglstered
Patent  Attorneys, 801-K Viclor Dullding
Washington., . C

IKVERNTORS—Bmall ldens may hove large
rommercial pasaibilities. Wrlte us for free
hook, “‘Patent Guide for the Inventor' and
“Record of Invenilon® form. Delays are dan-
gerous In patent matters. Free Information
on how to procesd.  Clarenre A, O°Lrien &
Hyman Berman, 58-K  Adsid  Bulldiog,
Washington, D.

HAYE You an sound, practical Inventlon

sale, patented or unpatentied? I 50,

wrile Chartered Institute of American In-
ventors, Dept. 4A, Washington, D. C.

FREE Informatlon sbout new magazines
for inventors whe want more profit from
thelr fdeas. Write “‘SBuecessful Inventions,”
B Darrister Bldg.. Washington, D, .

dangerous in patent matters. Free informa-
tion on how to proceed Clarence A, O'Hrien
& Hyman Berman, H8-K Adams Bullding,
Washington, Iy

BMALL Inventlons wanted
turers, T1'11 help you sell
Btanley Hull, 7320 Euclid
land, Ohio.

NEW Ideas wanted for OChristmas trea
lighting, Including short elreaiting  lam

I!:;l. #mhumnhn-r. 18 Vassar Place, Searsdale,

by - manufac-
your [nvention
Avenue, Cleve-

COIN Operated vending or amusement ma-
chines. Robbind Co., 1141 DeRKalh Ave,,
HBrooklyn, M. T.

WE Bouccessfully sell inventlons, patented
and unpatented. Write for proof, and tell us
whnt you have for sale. Chartered Institute
?T J\T’l'rl[?'ln Inventors, Dept. 4-C, Washing-
on, 1. O,

INVENTIONE Wanted—Patented, unpat-
ented, If you have an ldea for sale, write
Hartley"s., Ine.. Box 028-E, Hangor. Malne.

BOOKE Covering hundreds of subjects.
Rig catalog for de postage. Popular Mechin-
ics Press, Boom (C36), 200 E. Omtarin St.,
Chicago.

PATENTS FOR SALE

PATEXTED Cull elasp, outright or roy-
alty, Cheap to make, Write Hugo Johnsen,
707 f HBt., Granis Masa, Oregon.

PLIER Wrench tool. Royalty basis. El-
mer K. Carlson, Galva. TIL

PEAI"TTI‘&L In.ﬂ!ntl-um mw  galable ba-
fore patenting. What have you? Write
Charterod Insiliuie of Amerlean Invenlors,
Trent. 4H, Washingion, 13, O,

ABBESTOS Furnare pipe cheaper, more

rlgld than tin. Pat. pend.  Peteler. Glen
Lake, Minn.



POPULAR MECHANICS ADVERTISING SECTION

HEATED Windshield wiper biade. Pre-
tefile frozen and  smowy  aulgmobile  wloil-
shiclds. Blade is heated from manifold of
mator. For forther detells weite Wilbur W,
Mavy, Box 114, Alfred 21, Station. Detroit,
Michigan.

FOR =Hale outright or
petented farm or  garden
Addresa 315 Schenck St
N ¥.

GAR Alarm.
alarm ll 1L aof
| o, Mechaniesl,
i.'}-.'lrulam Hnul.'. Mirch,

ELECTRIC .'l.'prlium! \'lr'llfllum Burm:h
1508 13] =i, ege Point, A 7

BUREEX Combined with 1'unLilntur pal=
ent for sale. Alsa lnventor waits positbon.
Gabor Hacy, Y.M.C.A., Norwalk, Conn.

MANUFACTURING

DIES, Btampings. leght manofacturing
development enginddéring, Hagslirom :Mw.lti
& Tool Works, Kansas OClty, Mo

MANUFACTURING,  DMes, machlnery,
models, brasswork, white melal casting
moulds. Cotalog Je. Bowm's Motal Spocial-
tles, Teansas Clty.

INVERTIONS Manufactured In any quas-
tity al low cost. Stampings, dies. maodels,
eie, Esilmates and free ecatalog. Crescent
Tool Co., Dept. X. Cincinnatl, Ohlo.

MODELS AND MODEL SUPPLIES

royulty, recenlly
hisnd  Fertilizor,
Tonawinda,

Detecta escaping gas, sounds
1% or less. Home protec-
inexpensive. Chas.

YACHT Model fttings, for Zlp, Vania md
mihers, Send for Hlustrated kst A
i{:ﬁntlu.r. 1042-1 Ave., HRoyal l.'uk
adich

Etowah

MODELS—=Your ldeas developed Into prac-
ticnl working models. 350 years” sueccessful
experlence: thousands of satisfled customers.
Confidential service guarantecd. Bank refer-
enceg, Hend Jo postage for D2-page book—
“Making Inventlons Pay.” Crescent Tool
Company. Depl. Y. Cincinnatl, Ohlo.

HOME CRAFTSMEN

TN Ldle hours Into welrome dollars
rarving small artleles of wood with Karving-
K. Temperevd-steel  chisols, sharpening-
abtone, directions, sent for only $3.95. Ihmpt.
A, 4643 N, Lath, Philadelphia, Peans.

2 FULL-31XED  Lawn ommamenlt prints
25 roin.  Modern Wonderaft, L35 Wads-
worth 81, Saglnaw, Michlgan.

T UHITT Carving, I.nlu.rmtlrlp: Inexprensive.
Complete instructions 100, Howers, 818 Fed-
orial, laas Angeles, Callformia.

LEATHERCHRAFT, Manufacturers of
YORO brand lacing,  Send 10e for cala-
logue, samples, Leatherrrafi Bupply, Sla.

A, Long Heach, Calif. -

“MUI?LH'H Wood  sculpiure,”™ Complets
Instrurifon book on carving sintues 1 060,
Lee Wood Art Btudio, Centerville, Ia.

LEATHERCRAFTSMEN—Write for free
Instrueticns and price list of leather, tools
and beglnners' klts. Bend 5Se lor sample
carda.  Address Wilder & Company, Dept.
F, 1038 Crosby 8L, Chleago, IIL

ENGINES—Minlature alreraft finest and
most up to date. Bore 17, stroke %", two
and four eylinder, eight-tenths te two horse
power. Canmiplete units or seml-machined
custings and parts. Bend 2% for sample
machine drawlng and description of engines.
Johe T, Ferguswon Co, I, 0. Hox 118,
Bouth _Itend. Indiana, T1.8.A,

T GIANT Madels, 4 motor Clipper  type
Junkers, S4x18%, $3; LZ1L0 lltmit'nhurﬁ,
8", §2; liner Ibremem I8%, $2.50, Imparte
beputifully lithographed on cardboard ta cut
and glue. New principle model bullding.
Standard Specialty Company, HBex J11P,
Onry. Indlana.

INVENTORE—8mall ideas may have large
coanmercial posgibilities.  Write us for free
ook, “"Patent Guide for the Inventor' and
“"Heeopd of Iaventlon™ forim.  Delays are
dangerous In patent |nn.r.ll-r5 Free Informa-
tion on how to proceed. Clarepre A, O°'Brien
& Hyman Berman, 58-K Adams Bullding,
Washlngton. In. .

GUXN Maodel, full scale 45 Colt automatic
plstel kit, complete with plans, Postpaid
300, Circulnr free. Gun Model Co., 2908
N, Nordiee, Dept G, Chirago.

IUI'\T[F'II"ATTD\ Banil. Queranteed.
Royalty. Aline €, Horne, Kt. 1, Box 101,
Hullrlllh Calir.

CATALOG 17A, 1% listing blue prints,
engines, toals  amd  supplles, Howarden,
A=2417 N Chirngo,

Aghlimel,
GABOLINE Model motors, % hp. Al
En[lllﬂr#:l:. castinegs; §5. Complete $14.75.
Fit i LA

Apex Motors, 443 Berkeley, Call-
farnia.

MODEL Bhip, yescht, speedhoat supplies
and fittlngs,  Catalogs dime, Welcher, Tth
BL., I-_‘ull!nn. N. Y.

POPULAR Priced model gasolime englne,
rendy to run, E10.00.  Cireolar 5Se, Anton
Bohaboy, 212 Price 5. Rahway, N. 1.

MAEE It Yourself. Huodreds of practical
and useful devices deseribed in oar big boolk.
Plain nstructiops and iNustrationa show you
how to make them. Have money on thlngs
for yoursell or make profit selling (o others.
9400 artirles of grept variety. 480 pages. H23
fllustrations. %3 postpaid. Popular Mechan-
irs Fress, Room (C36), 200 E. Ontario Bt.,
Chicago.

OLD GOLD, WATCHES, IEWELRY,
PRECIOUS STONES

Gl HUNTING Waltham, Flgin watchest
Kew chromiluni, engraved, open-face cased,
Make blg money! 12 size, ¥ Jowel, §3.205,
16 sire, 7 Jewel, $2.75. Ask for free cala-
logue, mew plan. The New York Jobbers,
74 Dowery, New Yaork.

WATCHES, Material, wholesale tools, ex-
perimentnl  movements, Instructions,  Llsts
S, Stewarts. Carleton Blde., St Louis, Mo,

[11 TCK Cash for old mrld il years' In
business guarantess very best price.  Mall
gold; wa'll send offer, then cash. Breiting-
er's, 3% N, 0ih, I"hiladelphiia, Penna,

FOR THE HOME

CLDCKE:
banjo, shelf.

Hulld your own grandfather’s,
Thoosands buillt surcessfully.
Bome with beautlful chimes. Directions 10e.
Particulars free.  Clork Company, 1680
Huffnér Btreet, Philadelphia.

TATTOOQING

{TATTOOING Outfits), Learmn o be ar-
tistle with Lhem. (Tirealars, SHergl, Bonsey,
367 Bouth Main, Provldence, Rhode lsland.

TTAMATEUR Tltflmimz :H.l!ﬂis. 'Frnn folder,
Mustrated eatlalog e, “Tatuca,” G51A
South Htate, Chirngo.

'm'rrm:-nn m-mu. supplles,  Illustraf-
ed list. ““Waters,” 885 Pot-tnam. Detroit.

RAILWAY  Maodela, Cutalog  handboak
:ﬁl‘. Walthers, 1584 West Pierce, Milwaug-
1B

BRABS Gears., models and model sup-
plies. Hend 3 eents stamps for catalog,
Plerce Model Warks, Tinle:r Park, TiL

MAGAZINES, Wooks for  modelmakers,
Write for free list. 25¢ brings sample
Modelmaker and Model Hailroader, Model-
maker Corp., Waiuwalosa, Wis.

BURVEYING INSTRUMENTS

49A

WANTED—MISCELLANEOUS

binoculars,
aurvey-
maring

CASH For used microscopes,
slide ruler, drawing sels, cameras,
ing, ecientific  instruments, boals,
egulpment. typewriters, calewlators,  High-
est prices pald day dhipiment recelved, Sat-
{sfaction guarsntesd or shipment promptly
returned,  Elman's, 2302 Van Buren, Chi-
CHER.

PERBONAL

ATUTTERING And stummering corrected

at home. Deseriptive bookiet free. Paul J.
Wolfe, Box 52, PPittsburgh, enng.
MISCELLANEOUS

BURIED Treasure eazy to find with sen-
gational new Goldak metallazcope.  Perfected
gpecial de luxe model haz all the power and
sensfiiviiy It 1s peactical Lo oee. Not sffoect-
e by weeds, molstore. ete. Absolutely guar-
mnteed locate buried gold, eilver, or any
other metal, Countless millions in wealth
Ie burked within easy reach of thiz amazing
instrument, Act now and get yours belore
someane  else lifts It Information free,
#Hend thirly cents, (stamps or ecaind for Il'lw
teresting valunble boolklet '"Hiddén iches."
Contains informuatlon of tremendous value Lo
every treasure hunter and prospector. Goldak
Company, 1031 Scuth Broadway, Los An-
geles, Calll

Waughtown, YWinston-Halem,

BUILD Poultry house under £3. Garages
under  $310.  Cabins, ete., proportionately
low, Substanilal Weatherproof, Guaran-
teedd instructiens 25c 1ruln.r.'¢ \:-;nelllk. a24

CUTS Anvhedy can make, Zlne etching
process,  Sperimens, part lvulars, testimoni-
ali, for stamp. J. € Ty, Windfall, Ind,

TYPEWRITERS, Duplieators.  watches,
cameras, books. Barguin lists free. Des's
Exchange, 1125 8o, Tlsl, Manllowoe, Wis.

Fi! HE—Relvcted | kl.ila. wiite, gray, brown,
hinek, fipely tanbed. dyed, ensembled for
conts, Tugs, beds, A7 cts. square fool post-
paiil. Tow duties. J. Gonzalez, B0 Sur
Penn, Monterrey, Alex.

Ny Jboss?! Hure cmsh! Bilvering mirrors,
nutoparts, reflectors.  Combinatlon  owtbfit.
Wrile, Sprinkle. Mater, 288, Alarien, Ind.

CIMNS, Stamps, sllver-gold loving cups
and trophies. Jopanese allk kimonas. silk
searfs nnd gift articles, at Tow price, Hend

pastal for descrlptlyve L2k, Sealplure Art
Sales Company., 200 East B8th Btreet, Los
Angeles, Callf,

NICAEL-PLATING Kit. Complete, chem-
feals, Instructions, ete,, §3.00, Koolkroms
Cn., 97 Haverhill St.. Huuinn. it

SOMETHING New!  Fvershody  needs,

Write for particulars. Palmer. Wesl Bulem,

hin,

WANTED-—Hear from parties inierpsted
eodd or sllver ores. burled or bldden treas-
ures. Bergman’s instroment $5.00. Partie-
wlars free, Henry Bergman, Box 08P,
Bpringleld, Missaurl

T TIRTY Minfature story books 10¢ com-
plete set prepald. Each book  rontaining
thrilling story Lllustrated In colors.  Inter-
eeting to young and old. Fomo Company,
Canton, Obin, =

MONTMENTE 38 Up delivered, eorveted,
guarantesd, Theusands sold. Calalog free.
Marhle Granite Fuctery, A-17. Omeco, Fla.

BRONZEL Tablets, deak plates, wail piates,

memorlals, grave markers, Hronze, brass
and sluminum casting. Wandkey Patiern &
Foundry Co.. Anderson, Ind

BWAPPER'S Friend, H4,
Iran. Interests swappers. collectors, sporta=
men. fHfe year, sample 1ie.

Haline, Mich-

GUARANTEED Factory rebulli transits
and levels for rent (with purchase option)
or sale f{cash or termsl. Order now hefore
prices advance. We will repair. trade In,
or buy wour old instruments. Ship prepaid
for esthmale amd saluation, Write for List
M-1% and complete Information to Warren-
:Enilht Co., 136 N, 12th 5t., Philadelphia,

B

PROFIT And pleasure In taxidermy. Com-
plete guide for the preparing and mounting
of anlmaly, blrds, fAsh. reptlles, ete., for
home, den, or office. $1.865 pestpald, Popular
Merhanics Press, Room (C36), 200 E, On
tarin Bt., Chicago,

TREABURE Stelers—Make your own gold
finders, Wyss, 104% Frances, 5t. Jozeph,
Missourl,

New York

Ask for free booklet

Established

Electrical
School

44 West 17th St.,N. Y. C.

everywhere ot

Ini how,”
i

warth Lo get

LEARN to SELL

Secrels of suecesaful salesmen making 84000 to 810 yoar
now  avallable in fascinsting  salesmen’s home lrnlnlmg Trlhlt
Caoming business  boom h-ul.lnd to mEke 6 Rl

snlnrie
Gt into Lhu H.lﬂmll.h‘.e‘ IGI-IIJUI' of master galeamen through " koows
Twin books. “The Key

stakes Commonly  Made III Helling®" =enl FREE tw men who
Write for them Loday.
MATIONAL SALESMEN'S TRAINING ASSOCIATION
Dept. 108M—21 W. ELM 5t., CHICAGO

ahemwd.

STOP
Being a Failuru

salédmoen Wik

o Hx:uulr Salesmanship' and
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Tulking pictures offer excellent op-
experts, Com-
nlnm course at National Behools
thm lifies you to aceept poaitions in

Newest equipment to

portunities to trained

enters.,
learn with.

Radio Transeription Recording is
n fnscinating prufm:u:n The
ficld of wrtunity for trained
men is unlimited. At National
Schools you receive the most
fn:l-mplnt-n instruction on newest
pruipment. Experienosd instrue-
tors. Btudenta learn on same
equipment llﬂ_z'd in largest tran-
geription studios.

All of the acience of sound in based
on HADIO, National BSechools”
courseé of training embodies all
durmmnu of Radio, ineluding Tele-
vision in its Intest development.
Graduates are qualified for Radio
CNEINCerin hnmc auto and eom-
mercinl rad 10 repairing, and Broad-
enating,  Fasy “shop-and-studio™
wactice  methods, o dry fext

Students actually operate
our own Radio and "{eluvumn
equipment. You don't need ad-
vaneed education, National's
training methods teach you the
practical way.

QUALIFY FOR GOOD JOBS IN FEW MONTHS
Mational training is thorough. Finest equipment in Amer-
ien.  Proven mﬂzlmdu, When you graduate you can com=
mand joba that assure future suceess.

EARN ROOM AND BOARD WHILE LEARNING

We nssist students to obtain part-time jobs while learn-
mu; For limited time we will allow conch railroad fare to
L.A. Send coupon for Catalog.

NATIONAL
SCHOOLS

Los Angeles
MORE THAN 30,000 GRADUATES
Established 1905

LT TV PICT g :
Lid e 5
-

SOuNE &
f'.’-_'“o
i NG

Trl!hli@

l----.--n‘---ﬂ------ - — — ]
I REQUEST FOR BOOK :
| NATIONAL SCHOOLS i
1 Dept. PMR-9, 4000 8. Figueroa St., Los Angeles, Calif. §
1 ]
RN AR R AR e e O AGE........ :
]
VADDRESS. . .............ocou... R :
]
]
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{Continued from page 36A)

some corrections. The water tank fur-
nishes water to miners and homesteaders
and the room below houses nothing but a
public shower bath. The sign ‘City Hall’
was originally scrawled on a rough board
by a local wag and the joke was so good
that the owner later had a sign painted
and erected. Incidentally, the ‘town’ of
29 Palms (referred to in the story) is just
a thriving little desert community, with
real gold in ‘them thar hills’ located in the
Little Colorado desert.”—E. H. Abernethy,
Long Beach, Calif.

A Speedy Midget

“I built this small racing car for my son
for a total of $50 (parts only) and pow-
ered it with a two-horsepower friction-

drive engine. Top speed is forty miles per
hour. The frame is made of two-inch
channel iron."—A. Blazick, Oakland, Calif.

Any Ideas for Film Spools?

“Please try to include a little more
‘dope’ for the photography fans. I wonder
if any readers have any ideas for uses for
roll film spools.”—J. Lawrence, Cobalt,
Ontario, Canada.

It Was New to Us

“Item about knee-action unit for bicy=-
cles being invented amused me. In 1906 I
purchased practically the same thing from
Sears Roebuck and used it on my bike.”
—Rev. J. A. Harper, Pinckneyville, IlL



POPULAR MECHANICS ADVERTISING SECTION

DON'T BUY

guitars, mandolins,
banjos, drums, or Elec-
tric Hawaiian guitars
until you have
tried the
&' Slingerland
- May-Bell
¥ Violin Craft.
Guaranteed
more for your
money. A
wonderful ke —
snappy, powerful, and pleasing tone.
Over 100 styles at surprisingly low prices
and sold on easy pay-
ments by all leading
; music dealers.
Send for Free
Catnlog. Mention in-

strumentwanted and
| nearest musie dealer,

Cut This Adv.
QOut — Good
For $1.00
Credit

-
|

If you are interested in
the construction, opsration
and maintenance of modern
Diesnl engines, o ow bl
want this new timely book
al practical, uselul Informa-

on.

SRAUDEL'S DIESEL EM-
GIMNE MANUAL' with Quies-
tions and Answers explains
in simple, concise languageo
the Fundamental Diesol
Principles — Operating Prin=
ciples—Engine Starting — Air
Starting Valves—Fuel Spar
Malves — Inlet and Exhaus
Valvel —Valve Timing — Fuoel
Pumps=—Fuel Injection Coms=
pressors=Starting Air Coms
pressors — Scavenging A r
Compressors — Pigtons a n o
Piston Rings—Cylinders —
‘I.uhricltir.lm ooling Systems
—Fuel Dil—The Engine In-
digalor — Governors — Engine
. Reversing — Semi-Diesel -
gines = High Speed Diesel Ens
" gines=fniwers on Operation=Horse

Pawer foulations.

The [llustrations and texts are clear
and easy (o understand. Al details are
lainly brought out. This book is of extreme
wvalie to enginecers, operators, students and ali
who desire a knowledge of the Diesel engine.
A handsome book, fexible, with gilt e
300 pages—lustrated.

Send for free Diesel Ffolder today.

S

O\
m_n Cakd iz, X

B

iy

nad:ANSWE RS 00

Ta
T W R W T T B et :

- an

o

ESTIONS

THED., AUDEL & ©0., 40 W. 23rd 5t., New York 2

Please mail a copy of AUDEL'S DIESEL ENGINE
MANUAL, If aatisfactory, I will pemil $2 om IS
eafie arrival, otherwise [ will return the boak.

THRITHE oo o mm b 0 0oain o a0 0 0 e e o h e S A 8RN e e e e e b i
Address ...ccenvean L B R A
OeupBtIoN wevecsvscirsrsinnrrrrennsennsas [ ] M
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FUN —PROFITS
LEARN ‘I‘AXIDER__I;IY

P P A R e P s

BOB8, [VE SEEN DANDY \;'f" WOMNDER IF [
LAMPS, BOOW- ENDS, ETC,, [} COULD? IM GoING
MADE WITH MOUNTED /T TO INVESTIGATE
BIRDS AND AMIMALS L
VOU'RE S0 HANDY WiTH |
VOUR HANDS, WHY i

T

OON'T vou Learn | N T
| TAXIDERMY? ;—-'—|; ' | 1
T | e |
| = == -~ el '_ -
| -—_«-( . “ b ; 3 e =i
! e w)
THANKS FOR TIPPING ME OFF TO

TAXIDERMY, JIM. MOW 1 GET TWICE AS

AMND MY WORKSHOP MAKELS A DANMDY

STUDIO, ITS NOT ONLY FUN—BUT I MAKE
GOOD MONEY FROM MY SPARE TIME |
i MOUNTING SPECIMENS [~ 3
| FOR OTHERS ;“—I’I

Mount Birds and A
Exeiting hobby. Easlly, quickly learned st

home, Fun, fascinating, profitable. Rush
Coupon [or Free Book.

smnrsm.ﬂnve your trophles.
tGame ls growling
soarcer— overy specimen 18 valuable — kesp
them, Have your own miseum. Mount for
other sportsmen: Birds—Animals—Game-

heads—Fish. Simple instructions—use your
spare time. No experience necessary.

WILD GAME NOT NEEDED U 5 e

coms=
mofn, even domestic s mens,  Mount in
humorous mqulrrels, l'rnqs, rabbits,
owls, mice, plgeons, many other kinds. Taxi-
dermy has o thousand bew interests—work
them out at your work bench. You will be

amazed and delighted with this New Hobby.

gking and furs. Make all kinds of
TAN lpathers for all purposes. Genulne
Simple Rapid Chrome Methods, superior
to All other home methods ever used. This
Tanning along, i8 o trade, a home-busingss,

MONEY from epare time. Sell
nm ¥our mounted speo-
imens, Rent them for window displaye, Sell
to sohools,  All sportsmen Now desire to
have their trophiess mounted.  With wild-
ame diminishing, Taxidermy 8 in greater
mand. Muny students report $10 to £75 a
month from Spare Time—and have Big Fun
ot the same time,
How F Mai i
FREE BOOK i v P g e b T
enn learn ab home, how fo make your own musum, how to develop B proftabls
ll'?;fllll:. I.uullalrqu,':-Lrlr*ltn imake rri!:r il._ll"l l'l"i- and Work m Pay Cank
- - £l il . - -
Minsls. You will ll-:ﬁ:-- :i.neqﬂ-.;t_hnt..:n:. :i“ Emnur lll“ el

'=l'lll LLELLE L LT Py P P R R P P T R AP R I ATl I ] [T 1L

Free Book Coupon

NORTHWESTERN SCHOOL OF TAXIDERMY,

3366 Elwood Bullding, Omaha, Nebraska
Cemllemeni  Pleass semd i anss, puud Tree d8-page ook on Tosklormy withowt
]t.r-lr ::llllplmu wn my port. Tell g bow I can lewrn Scientific Texidermy nt

Mgw

it et B e e

When writing please mention Popular Mechanios
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LETS DO IT

¥ ® The draftsman is
THIS WAY! |

one man who doesn't
{:mru mem@;ﬁ abiout
18 r by n
machine. His HEAD
and his HAHEB are
'WILVE.
Fven the smallest
improvementa must
be laid out by the
draftsman so he is usy-
ally the firet man to be
hired, and among the
lnat to go in & lay-off,

Get into drafting, where
the pay is big, the work is
fascinating and opportuni-
ties lie in EVERY branch of ind
Men from every walk of life enter this
profession and thus start their careers
toward suceess and independence. We can help YOI,
Let us gend you our plan, there is no cost or obligation.

Learn at Home

Unlike many othor professions, drafting in easily learmed ai home.
It requires no provious troining, wo college edueation. Jusi an
hour or two s day right in your own home ean do wonders towarnds
making you & drafis-
minn and Gtting you for
this interosting, profit-
nhle, iring pro-

!
e

everywhere im  poai-
thons of responslbility
and power.

wugion. The Ameriean
sucoess of its atudents
for Ameorican Beh nnl s '\' \
L bl LN o
The American School Bullding
Right now is the time
BIG OPPORTUNITIES o et i
p]m-r,rr:nnu, buildings, bridges ma-i-. mnd
N o an the dmiting bdard bafora the detual
work an begin. The clasaified seotionsa
drafiemen WOW. Under our pian of instroction you ean ofton
qualify for a good job long before you have completed tho eours.
work within & compamtiively short Lime. DBusiness s building
fast, every month more draftaman will be called for. Join this
profession NOW.
When you enrall for a course in draftineg with the Ameriean Sehoal
youi will be impressed with the low cost of this instrction and the
all pupplied as a part of the course wldmutahn panny of extra coat,
Bend tho coupon for information, thers is no cost or ohligation.
Drexel at 58th St. Dept. DD-645 Chicago, Il
(& & & B 0 & & B 0 B &8 0 &8 &0 N 5 |
Direxel at 58th St., Dept. DD-645
Chicago, lllinois

Behool 8 proud of the
patos are  found 1-" K
Drexel Ave. st SOth, Streel.
for new machines, re-
nll other new ventures must planned
of most deily noew ra carry advertisemonts of johs open for
This in important for it ensbles you lo get into [ascinaling
Text Material All Furnished
eany terma of payment. There are oo books bu.:r for these nre
AMERICAN SCHOOL
American Schoal
You may send me,

withoot cont nnd Telly prepaid, Jdetails of your
course in Drafting and tell me why such wonderful opportunitiea
oxist now.
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NOW for borel
r

club and nstitutional
field, Balaries up to §1,800 to
t-lil)ﬂﬂ o ymr Imzng nﬂan ineluded.

GOO0D PAY experience | o
ify ﬂmu. in leisure time.
FASCINATING Hl.t‘mn Placament Bervice FREE of
WORK extra charge, E'mta name and address
A ™Chak oot

il i), th
LUXURIOUS i you're mmﬁd positions  in
SURROUNDING

5 Alansger Fihawnrd
Amisinnt Mamnger M rimbssn
Chind ar Floor Clerk llnlmkuw'r
.ﬁl.ul-l [} Cashin

SPLENDID
‘ OPPORTUNITIES Lnn.- et “"’-'.'.Eu.f-.'.'..“é'n.

new/)

B..ll SIER THAN EVER

tones in a few hours. Exelo-
n! lntut mn-dul ﬂ-mhu‘
an
band or uch-!rtrl qllh.'k!:r pul-.r.
s collego education mulml 8 career —
good pay jobs open |
Clyda Doqrr, pietored, famons radio saxo-
Elhm!-t, is one of many artists nsing Boes-
ar T‘r’ue-'l‘mwl., ! Jagtured instrumants

nlwr ¢l

FHEE 'I'Hl'ﬂ. Easy Paymeants, Writs
-.n:!'ﬁu-t-il- of trialoffer. Man-
unu In.-trnmmt h intereits yoo— sax-
ophone, cornet, , ete,
BUESCHER BAND INSTRUMENT COMPANY
940 Busscher Bullding Elkhart, Indlanas

BUESCHER

new  faally

experimenters,  Esch book con-
taims svaf 150000 words knd depsns of Shetra-
Phma. Mo, J— s pa |'1‘||.1.l|'|' ur |'.l i Shorf- o Kets, No. T
— P s Ruild Sz J- and #Twle AL-Wase Sefs N =
AR r'!uu..p IR o .-| |'.w Hemnners "\.l -|— A A Bed _‘mh
'--lll J'Il llll rl. for eneh book. We poy poskage.
Dhdwr by mumimr,
||.'|'|:"||II|]| '-II"‘\" O7A 1w i HL,, New ¥ ke, WY

AGENTS eoii GOLD LETTERS

For Btore Fronts and OMos Windows, Anyone can put
them on. Free samples. Liberal Offer to general agents,

METALLIC LETTER ©O0., 4338 N. Clark St..

= _Chicage
A BILLION IDEAS%

FOR OMLY A sTAMP

Bulu:l today for the 1036 Popular Mechanion Illoatrated
heh o thoumands f practea. infermisivs
ul.h: q'ml. [
1t e lses many books of Lhe
i S Lisajted odition jost publihed. Be = o
ermb atam
POPU

ui"ﬁ"&m ICS PRESS 200 Sast Sataris |

refinishes any color mutomoblily
;:1%“%1.1&:1(2[ lnﬁlbﬁﬁ:mmlculy without
B [oliaing, raxing, SPUTrH A CLOTHI
covers old paint with tough, elastic coat. Absclutely
welf-pollshing. Guaranteed, Lasts § to 13

agic- lil}ﬂl.l d
transparent, self-loveling,

months, Egual in beauty to repaint job costing $10 to §33. Wrlte
for Free Sample to prove oor cluims and Territory offer.
KAR-NU CO. Dept. E-30, Oakley Sta. Cincinnati, 0.

When writing te advertisers please mention Popular Mechanics
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GOVERNMENT JOBS

START $1260TO $2100 AYEAR

MEN—WOMEN

GET READY IMMEDIATELY

L LLLLERLLELLEL LR LR LI L L L L L R R PR L T

Experience Usually Unnecessary i smankrin INSTITUTE

Common education usually sufficient Dept. N174, Rochester, N. Y.

[ ]
=
-

# Rush to me, entirely free of charge (1) a full de-

Full Particulars FRREE  scription of U. S. Government Jobs; (2) Free copy

; of illustrated 32-page book, "U. S. Government

; Positions and How to Get Them"; (3) List of U. S.

Use of this coupon may s Government Jobs; (4) Tell me how to get one of

mean much to you ¢ theso pomtons:

Write your name and address & Name.......oceivivnriniiicnnaananns
on coupon and mail at once.

This may result in you get-

tingahigpnid,U.S.Govern- :-_: AAATBRRD = o o b hn oo 5w o 58 5 e o o B8 T g p
ment job. _:" Use This Coupon Before You Mislay It — Write or Print Plainly

NEW SCIENTIFIC wnnn_ v | 5 -"2 "@61(5

SHOP TRAIN'NG

10c = FINANCE YOUR TUITION

2 for 1
25‘: ng Pictures,; Televks
“Hlvear Only™ IJ'II'{IJ_ I mp WO In{im g;rn{.{ ”m“i
F i iy - Macihn Shao i, R P I i b in ko L Ty Bate oy
BDYS ?‘.hnh r::'_'_'.'l.'l* 1“!L e i . | walmentlon .-‘r eXpeTiEnce. ; i ¥ e . ¥
chjset. Bes Bones in Fleah FF.H-" "PAUKAGE radio pletars flme, taks peh-m while learnin ail coupo Yosiay
withowt enmera. “You'll lke "sm.” 1| paoksgs with ssch 28c order. honereda hnve ormne poecensfn! i ber Eu'l |:|.z my trainineg smne
MARVEL MFG.CO. Dept.80 —  NEW HAVEN, CONN. RS o o 83y Furton Aerc !

I'I l:- I..E\\"IE. Pres., COYNE RADIO EGII'-I'ﬂﬂI-

Street., B6-1H
Bend Free Radis lnd!'m:tu Tlllhuwlﬂhphrl'ﬂwmﬂ
| mymmﬂm Ermduats,

Earn Cash cf Home! B B s r s

Mrs. M. M. earned 3207 in 3 weeks (sworn state-
F Eﬂlt} EJﬂill‘:.I_ﬂ.ﬁbmuﬂlll‘.Lr;lmﬁ Iarbus in Il.:l' {ra]!']:.r!
)1 ORI L. 1Y L} "
h:thmu!mmn:t umklp:'”lut:r“d.“n:rhr':"?:tl ]mlp? TOWM L G aainbmn s ndn s andnmiwdnnsnissschEE s sen i aw
UNITED CO. 3840 Lincoln Ave. Dept.72 CHICAGO

Get far away PENETRATING POWER without any Color
or Distortion with this newA[HRI]HAII[ TELESCOPE 5/ =—

||||-.'\.'|
His  Hps

| MAdrEds: T R R R R e

-|.|.||r.

qu |I|l1

Frvinaid II-!-lr'I.lll!
iarrin ol
fioo bt be elininstsd
Lia I<:-.-.:|' Lhe

up W on |I h w f
{ 0 wny i i q.l_- |'\-||1||I
lirrud 4] ||||| itiiy  with

#ipar, 1 '. Wy v a procision maile
] lFﬂ:lT H TD‘I"I Fir

but %
atsalutely  clear and
1

v perfecting tho

an et v willa, at 1,000 w Betteras any non-achoo-
telescope offored here. matic BOx in pe 2 't b fooled &y | ,, wippointed! Gt thin pew BLbx
guaranieed achromatle telescope anid b iy arul sauinis gk if pot 100D satisfod,
MADE IN U. 5. A, 'Mndq-l letured h..!.-u niekel l’l-'l-t-ml tubon, r|I1In.-d 'tuur} 1:! |IIdI:'hl.r1.ll'|‘J|:|-|.|: !ll-|-|_ ﬂﬂb‘lﬂ I HUMBER 409A.
SPECIAL—No. #00E.-40x cater. 4 Powerful lenses. Long Distance, Great lllumination, $2.48, FREE Pocketscope included for prompiness.
. n Wﬂllmﬂll INTERNATIONALLY ENOWN ACHROMATIC TELESCOPES . . .
The naime ""WOLLENEZEAK" |s a monuiment (oF ligh- Dlameter Length Fleid of
eat quality and eraftsmanship in the wlescope world. MNumber Power of Ex- Length  Draw ol o Weight Price
Wi |m':_|]1r. wlll'J:l Flr:llll.!h:!u I.Iht- i |."|.'u Ju.i,.n:-ll!l nr!.trrlp.ﬂl!. r.a-.'h. Objeetive tended Closed Tubes 1000 yds.
has:  Chromilumspln deaw tulses wml Giiractive 3
;ll.ﬂ.nurlm:' |:-rrn:|.|.n:|il:||r1r and Irh.trm!.-lll S The smooth aci- 8098 10X E’:: I"'l‘:*:: -""‘i:: 3 33 yds. T ox $ 7.50
ing. true ALting tubes pormit guick focusing and pors 408c 15X 11 i8 “h"’ ?‘ 25 yds. I-; oL, ig-gﬂ
plignment. Leather cases, FREE with sach. 4090 20K Zas; B 21 yds. 1T o2 -

END ND -ﬂNtT—-'I-TF'ﬂ_‘li!:IH Telescope desired by Number and Price. Pay | oetman  price, plus p:ml:tg or mend chieck or money order and
el posiage free. Moeh Your Order Teoday o a IIHN MFG. E'Ii Dept. T 124 W. 23 8Bi., NHew York . . . «
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Finest Automatic Models—Marvelous Performance—Lowsest Prices

.. Mow—elean, nulamaile Of .. This -mnh“!ﬁ |E|b- h“"‘

lest withiood & basemsnil] eompaet LA
Cheis whsieat Ilﬂl.l'mmnl = Inner pives the imost |||.|'.4-4'.|u-r.u-|-,-r hr'-
Heatbng Unit™ with 2095 exim ik will hewting ever knownf
g g hesting surfacs, delivers nmas- New design makes §i adapis
““lmt g hedl, Aulamabl lempei- aldi  Jor H-ul.hlhlnl—l-f-
ﬂ |' n“‘mﬂt ture eomirnl,  Humidifies  anad naena, bollers, dir sondi
' ehe. clrulates the air. Huilt of very ovle. Positively the finest u.h..
i hmﬁs{"“l - ioal @ LLrsshien ¥ ¥ copper-banring Emsy o hu!lﬂ nnl  =TYiee,
ar al 1 sinel, Fleeirleslly welded into Patenied = High Prossure Cars
iihool 3 paseme ¥ wodic] enit. llandeome os foest buretar ™ cuta bills 25%]
L1 ¥ Turnitere, 4n .
PRICED BELOW OTHERS! PRICED 5100 LESS! e ——
i III fed fold World's greatest wyalue! Why for axsninn thon witl=-
E":l"! ""‘l-'!‘ or ilnstm nt, l":!u Fﬂ?' J.IJW asars I1I'I.Ii|ll nlul. nhLl.n. Juu.. Wrils
wiwl wery b, Writa fur dutads

WRITE for Free AL LACO 0“.. BURNER ¥ CO., criswolip, 1owa

NEW INDUSTRY

NEEDS MEN

Is This __Eumﬂlgs.ﬂﬂf I-.l.m.Jr_r =5 J

YOUR E_%Tﬂ RE qun
Opportunity? ] Y llemﬂ_D

LEARN TELEVISION with RADIO—-NOW!

Great opportunity for experts in this
amazing new industry, sent, devel-
opments in_radio make television a
cerl'.a.mly IMCIIW We teach you by our
‘on the job™ method Radie and Tebe-
l.rmmn from I.mgmnmpf to end in our B
marvelously equipped labs and studios.

AIR CONDITIONING and ELECTRIC REFRIGERATION —iwao
ginnt industries—have need (or relinble and proporly gualified men

You actually operate thousands of [ for sorvicing and installacion work. . . . To meot this need, men who cun
dollars worth nf ut:u_nsll.'e equipment. mest requiremenis are baing seleated by the Uiilivies Enginvoring Instituts
You got expert II'I!II'LEEI.II]I'I and skilful and lully trained in spare time for the work iovolved. Many earn up 1o

15 and 375 & week. Far .
renininin imfremedk e, it . BT
FREE BOOKLET grishie ikt btern, wes s, dve oo
UTILITIES ENGINEERING INSTITUTE
Dept. 196 AD0=410 N, Wells St. CHICAGO, ILL.

Wrestling Book FREE

Learn to ba an expert wrestler. Koaocw scientifle -rrﬂl.rn:
pulf-dalenne, nnd Jio-Jiten, Develop g splendal nh w:..h e
health. Lassons pregared by Tamoos wnuua a U (RO

Frank Gotch and Farmer Burns

Easily, quichkly learned st HOME, PBa strong, hn akiflfal, b
:.n-u.m:. pace, the tricks, the SECRETH, Hun I-l lxmrl'l_:-c
.;;-uu " ni-ﬂJ’“ﬂﬂd henlil r'il-:l'v'lln A WONDE H.

for hovs snd alio LoF bi :||||

guidance by radio-television specialists.

Demand for Television Elplrtl
Television now perfected add :E
for the market ON THE NEXT Bl
BUYING WAVE. Business leaders predict
new gyvstem television will require thouo-
sands of relay and broadeasting stations.
Ultra-short waves will permit eighty thou-
gand television stations in America alone
hl"T 14 HOW and “huaild
up” with the world's next
baliion-dollar industry.

6 MONTHS THOROUGH,
PRACTICAL TRAINING
fifien for radio-phone lieenss
t Clams). Complete up-lo-the-
m!nmlmlmrqmmﬁdﬂﬂ work-

1I':!rllllillnr'llw'll pm!ni ine h.l.d-
g the new ﬂ.ﬂﬂlﬂ

enperrience in studin, mnllrolrwm
T‘rmm.'lf:w ntiam of Televis-
on Slation W !LL Empleyment
gid while Lraining and upan :ﬁd
uation. Write far free boak *Fic-
rnl; I.nnll. tres Om Lhe A" NOW]

S.Q. III:IEI., Pres. First National Television, II'H:-

muCc—-Ccm @O—0

L]
HESTLI Jerdid FREE: OO —prospeetas—tells s) e 2
= HEALT H 1 :[-"GLTJ B inits fur mantare. BOOK FiLER—btate puar AGE.

F-rmrr anl School of w:::ﬂrnz.. 3366 Elwood Bldg ., Omaha, Neb,

CAH‘I‘OMI YOUR WAY
2+ 70 SUCCESS!

DON'T COPY—LEARN TO ORIGINATE!

"?O-ncon mwc

Dapt. A-B Power & Light Bidg., Kansas City, Mo. i
Without obligation, send me postpaid FREE Hhsstrated Hook—"Pietures On 1 RAYE BURNE will tesch pou HOW 1o CHEATE ORIGT-
plder
Air”, telling about pew epportunities in tebevision, | am 17 years or HAL E..IEI.‘ID'DNE::::- (e BELL.IJ E:m:u— s '5
Name Brnd sima gnd aildres -r'nrl'nu-
Al ress RAYEBURNS SCHOOL, Dept. H-X.IGIEIH Cloveland, ﬂ&

START BACKYARD—GOOD POSSIBILITIES

Breeder lays 10,000 eggs yearly. Frogssell up to $5.00 per
dozen. No other livestock multiplies so rapidly.

MARKET WAITING ® We buy! IExperience unnec-
essary as we teach you. Any climate can be made suit-
able. BIG FUTURE!

Learn_the facts about this new indus Send for our
big FREE, lustrated FROG Iﬂﬂnll tﬂ:l-rj't

AMERICAN FROG CANNING CODept[55 § NewDrleans.La;

“Mufond Giants™
weigh up 1o 3 Ibs. each!
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A A WOMAN mmsssﬂ

q.h,

thuake,: B it g S

F i
T il

THIS diagram of the seismograph, fully describ-
ed in the New Merriam-Webster, explains
how earthquakes are recorded. Hundreds
of other illustrations and articles describe
every kind of scientific instrument.

You will find just as complete infor-
mation on every subject in
the New Merriam-Webster.
€00,000 entries—122,000 more
than in any other dictionary.
Edited by 207 cutstanding
authorities.

WEBSTER’S NEW IHTEHHJITIONHL
DICTIONARY Second Edition

The Supreme Authority
3,350 pages ¢ 12,000 terms
illustrated  Over 13,000 bi- | WHEN o woman proposes it's werth listeningl And
ographical E“n'iﬂ'! ¢ 35,000 many @ man is forging ahead teday. eaming more money
geographical entries '.'.E’T_'n' | and heading toward a brighter future, because a woman
?:ﬁe?iﬁlﬁnxﬁ;uumﬁ proposed thot he ocquire more training in his spare
rimeaailed m'llh WEHET:E." ‘ time. Such men are following in the foolsteps of busi-

ness leaders who atiribute their success to mastery of

G. & C. MERRIAM CO. | [ ¢ 5, courses. Spare time is an opportunity]! This
Dept. 679 Springfield, Maoss, coupon is an opportunity|

INTERNATIONAL CORRESPONDENCE SCHOOLS

Bll'l- 5512—" sl':f-nlnn. Prnn._

Without cost or obligatlon, please send me s copy of your booklet,
“Whe Wins and Why,” and full particulars sboub the subject
befure which [ have marked X:

TECHNICAL AND INDUSTRIAL COURSES

O Architect 0 Plumbilng O Heating
O Architectural Dhesl i 0O Air Comilitioning
. O Building Eatimating I Bienm Enginesr
E JE C f' ric O Contraotor pnd Builder [0 Bieam Eleotirio Enginner
O Structurs] Denfsman [0 Marina Englnosr
‘: E iilirurlurnll}l:.hllunmr E li_iw: Ell:;nr::
- Usctrica]l Enginser wiy Enginser

A rc WE !df ng O Elspirie J.J.FI:II..;I.LII | ]!:ﬁ]-u Hngineer
0 Walding, Eleotric and CGas [0 Bridge and Balding Foreman
[ Reading Bhop Blusprints 0 Burveying and Mapping

[ Mechanical Diralinman L I-L Hignalman

| Revolutionizes modern Industry I H Teinpicne Wk " 0 Radio 0 IE"&“E?::L’.‘..HM 01 Air Brakes
O Mechanienl Enginesr H H. Beotion Foreman
o

M aohinist Toolmak Chieinkat 0O Fhs
Milwaukee MW““” work nnli Imrn FLTartrlr Are W l.*de B Patternmiker [ Bollormeker 0 Coal Ml r——
Ing In the laboratories of the School of Englneering. Moderate [ Bhest Metal Worker 0 Navigation
training Fee, Acceptod applieants will be fully tralned until O Heat Treatment of Matals 0 Cotton Manufacturing
ready to pass rigid test and pssisted in securing employment. O Management of Laventions [ Weslen Manufscturing
1 presents one of the outstanding opportunities for O Diesel FEngines 0 Agriculturs
Arc WEId"IE stoady income and fature mcces. ”ﬂ'emﬂiﬁ'i.-?mw Aviation Engines O Fruit Growing
EI:I inee!in ing mpidly, roplacing loree and iniriente eantine Automaobile Mechania L Poultry Farming
! g bil E rl'rlllllrl.._ “”hi]' {E:ll. HOTT W, IIl. in ll'“ll:l.l:ll:lll']’ LLr[:E-: BUSINESS TRAINING COURSES
10 nAsoiniHing crames, DnlELs. [r 0, Alruainral stedd work, ebn. ] - nnsi ¥ o
limit to the applisation of welding to Indusry, efenning diambiliny o ﬂ;:!:mnﬁ:r::’:rrﬂ E ﬂ,:_::::‘z'f;:pé:.lj:“m ] Hignna
and feducing manulnctiuring conts. There is o decided shoringe of I:uil..ml.ri.nl Manngement [1 Atenography and Trping
hrl.lrrrhr tramed Welding Operators, Technicings snd Weliding En- Traffiz Manageimmot 0 Civl Bervioa 0 Mall Carrier
ineers. ‘Why be contont with ordinary work, hit and miss jobs aod O Accountancy and C.F.A, 0 Rallway Mall Clerk
i:*“mir::!rm in & short time you can become o trained Spvial st Cosching [ Bookkeeping [ Grade Behoal Bubjects
: O Bearetarial Work 1 High Behioal Bubjscts
e MILWALU K E £ = o ET‘ &cwr;:t-nul A .o l’.l'.'di-llm- Preparatory
nloammnskiy avertsang [ mil Y ear Coll O Spanish
CHOAL of ENGINEERIN Rl aflittie Rt R g gt
Wallpaper Decorating O Carteoaning [0 Lumber Dealer
Bﬂdﬂﬁtt& g Mﬂ-ﬁa Suleminansbhiv O Apartment House Management
FM&A_N_. E“’_".'.‘."ﬂ'.!‘ E. Stnr.e, Milwnuku, Wis. Nama el
Whihout sbligation sad mr Fres Illmi.lr1- lhe llsmh. if IJlm-urn__Jr:lrmll_w :'::1
it ilmtatanding Oppourtusities' sl tell me how 6 becoms 5 W |||"|| B [ - N S
Qrperator {3 mon,), . Tprlml:l.nn, '|,'|1 h'uln] Wolding Engineer (1 yr.).
eivieal Engineer B8, Dagros e Commenssl E i . r
Rudio smill Televlsbm Enr. || h . Plelrisermtion sud Al . B, | L1 o R U PO PRI LRI . | | | ¢ P Lo s
¥T.0, i I:I'I-Illnll.l"rrz'lrlr:‘lr ?; i F. s h:?ﬂnlivr E‘Iﬂ- I|3||_ inm (ih mios L woe M=
ﬁ:&:1f1'ﬂu.?}un'__ g O ._ﬂ:lzl Hell u,.*,'_ll_"'ll ¥ st Bluop Labr). Present Poxition.., 4 e S LA A R T L s
If wom rraide in Canada, send this cowpon fe fhe Internatimul
Name, , i R A T Correspondence Schools Cancdion, Lémited, Meonfreal, Canida
Addrem. . ...

When writing please mention Popular Mechanics
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SECTION

IT WOULD BE Vo e el s
GREAT TO SPEND

NO *BUTS TUDGE. MIKE
| YOURSELF FORWARD
AND STAND BY

THAT ANCHOR

7~ CMON,
& CHUBBINS,
=1 LET'S CLIMB

ALL SECURE uP s
FORWARD, SKIPPER. e

SAVE IT, JUDSE,
BET T BEAT You
INTO THE WATER |

TIME FOR APIPEFLL |

OF PA, BEFORE —:5 " o
. - A, THATS WHAT

DINMER, JUDSE 1 VAARET IO TELL.
, \ YOU ABOUT. I'M

RUNNING LOW ON

MY PRINCE ALBERT,

AND MUCH AS
I LikE THIS TRIP...

Jargest-selling smoking tobacco, P. A. is the "crimp

for pipes and roll-your-own ecigarettes too.

PRINCE ALBERT GUARANTEES SATISFACTION

Smoke 20 fragrant pipefuls of Prince Albert. If you don’t
find it the mellowest, tastiest pipe tobacco you ever
smoked, return the pocket tin with the rest of the tobacco
in it to us at any time within a month from this date, and
we will refund full purchase price, plus postage. ( Signed)
P R. J. Reynolds Tobacco Co., Winston-Salem, N. C.

R L A W T e S G

smoke . .. packs easier in your pipe, cakes nicely, bums
cooler. P. A. is prime tobacco too— every last particle
of it. Smokes sweet, mild, and tasty, Doesn't bite the
tongue. So get in on Prince Albert—the princely tobaceo

5 N N e T NI NN 2 2 N R A N e A A i A

THE NATIONAL
RINGE ALBERT " |

HO-HO-HOf SO [THAT SETTLES IT, THEM.
[THATS ITP WELL| S0 LONG AS THERES
JUDGE, AS AN |PLENTY OF MILDTASTY
]D‘LD Pa.Fan | PRINCE ALBERT,
WMYSELF I ALWAYS | COUNT ME IM.IDFEEL
CARDryY A DOUBLE| LOST WITHOUT THE

SUPPLY. HELP leooTHING COMPORT
YOURSELF A

8 1084, B, J. Revnalds Teb. Ca,

50 PIPEFULS OF SMOKING JOY! AR

There's good reason why Prince Albert is the world's

cut”

50 pipefuls of fra-

grant tobacco in every
2-0z. tin of Prince Albert

When writing to advertisers please mention Popular Mechanics
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ijAGK: FARM Runs /

- EiEi
“MAGIC farm” u.ln re :\,rw". hmﬂ is
done by electricity—whiere screen
doors electrocute flies, electric bug cateh-
ers kill orchard pests, electtic hay loaders
and choppers take care of the hay crop,
electric machines grade ¢ggs, sort apples,
sterilize and bottle milly and give ultra-
violet-ray treatment to{little chicks and
turkeys—is operated by/l, M. Hughes and
his sons, at Herndon, Va.

The f'mT_f_tinflmjlfm administration
is using it as an electric-farm de nwmtr..a-.. !
tion project. Fre-*rrrarthi ol the kilowatts”
across the farm is astounding. There are
over 200 UbE"i to Wh":h they ATe appllEd Giving “Bossy" a haircut with electric clippers, and
doing man’s work EI d asgistin ll'g eleetri motor washer for vegetables
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their energy. The bug catcher for use in
orchards is simply a big, bright light
over a pan of water. Around the light
is an electrified screen. But the mesh is
too small for the bugs to crawl through,
so they are electrocuted in the attempt.
Automatically they drop into the pan of
water and later are fed to the ducks.

In the kitchen of this old farm, in cul-
tivation since pre-Revolutionary days,
stands an ancient fireplace, Opposite it
is a modern electric range, electric re-
frigerator, dishwasher, food mixer, ven-
tilating fan and electric water heater. In
the wash house is an electric washer,
ironer and flatiron. In the front of the
house is a radio, electric clock, electric
lamps, cigar lighter and many other
small appliances.

In the dairy and on the farm proper
electricity runs rampant. All the build-
ings are electrically lighted. There is cur-
rent for milking machines, cooling the
milk, sterilizing it and hottling it. Eggs

are sorted by an electrie sorter and in the ,

hen house are great bulbs to keep the hens

fooled. The mower blade is sharpened by .

electricity, the hay is run through an elec-
tric chopper and then blown into the loft
by power. It is even planned to dry the
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MECHANICS

hay electrically so it ecan be run
into the barn loft ahead of a thun-
dershower.

Electrified fly screens keep flies
out of the house and dairy, The
cattle barn is kept clean by water
from an electric pump and fresh
air is supplied to cows in their
barn by electric fans. An electric
corn sheller and feed mixer pre-
pares food for the livestock.

Getting small chicks and tur-
keys past the baby stage has al-
ways been difficult but science
found that these babies, when
sprayed with ultravielet light
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Electric ingect-pest trap, and cleaning incubator
sereen with eleetric-moter brush

rays, developed with astonishing rapid-
ity, So the poultry house is an electric
affair entirely. The hens lay under arti-
ficial light, the eggs are candled and grad-
ed under it, the chicks are hatched in
-electric brooders gnd the babies are kept
warm and healthy by electricity.
An example of how electricity helps
grow farm and garden crops is supplied on
. this farrq. In a long, shallow basin of red-
‘wood, metal or concrete, is placed a bottle
1
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of nutrient salts, To cre-
ate diffusion of the con-
tents, the bottle has two
glass tubes protruding
through the cork. Across
the floor of the basin are
laid soil-heating electric
cables and the basin is
filled with water. The en-
tire tank is covered by a
wire mesh over which is
placed a layer of excel-
sior, peat moss or straw.
On this bed the seeds or
seedlings are planted.
Their roots draw nour-
ishment from the warmed
water and salts below .
while their weight is supported by light
wires. Set out in December, plants culti-
vated in this manner begin to ripen late
in April and continue to bear fruit until
the following December. These electrical
devices for plant culture can be used as ‘-
hotbeds for nurturing seeds and young 'i-‘:;i!"|

plants for early gardens and for testing TR
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the germination of many field seeds dur-
ing the winter months,

Top, electric machine grading eggs. Centel, glectrie insect killer in door. Bottom, electric
s and blower baing used to fill dairy barn
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‘Cellopha:ne Balloon Slgnals from Stratosphere

-r

- To test the practicability of making ob-
= gervations in/ the stratosphere by “remote
7 eontrol,” Jean Piccard sent aloft an un-
» manned Cellophane balloon from Minne-
apolis, Mlnn It carried a radio transmitter
* whichs :-]Lll.i.‘.ll'l‘ldlll:.:'i“"n signaled the readings
"of the observation instruments, These
were packed in cotton floss for protection.

&

Jean Piccard listening to automotic rodio signals fram his free balloon in the stratosphere, and the o,
Cellophane pas bag being inflated in the University of Minnesota stadium before the takeoff

u
2, While the balloon was in the stratosphere  Round Slide Rule with Magnifier

the ground crew listened to its radio re- .
“iports and could, by triangulation, check" Stows AWH.Y in Coat Pocket

its course. The balloon landed in a tree- Simple to operate, a circular slide rule

" top in the Ozark mountains of Arkansas, equipped with a magnifying glass is now
-800 miles from the takeoff. The Cello-~~ available. With i

~ phane bag, used to eliminate contraction®e one can compute
:and expansion with temperature changes,§ problems in mul-
was inflated with hydrogen. tiplication and di-

vision, interest,

wo-Hundred-Mile Shadow percentages and
L . . proportions and
Cast by High Mountain i frE

Two hundred miles across land and sea matical form
falls the shadow of El Titon, a mountain The circular
on the island of Tenerife in the Canary consists
group. Th nd peak rises abruptly isks numbered from ten to
12,200 feet from the Atlantic ocean, an ransparent finder, all contains
at sunrise and sunset it casts the luzurlﬁxD ic scales. Diagonal bla

shadow that has actually beep measured”&in cooperation with nder in red pm:i )
at 00 mil mit hairlind x ?utgﬂ ea,d .
M . a E A MU h‘l'% ) '

Wood, Yony g th nidsplecr, |
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- Streamline Cowcatc ers Ease’ Cars Off Track

.. Rounded Design Intended to Push Autos Off Right of Way

_

The line of locomotives above ¥ ig
shows how bthe cowcatcher has
gradually disappeared beliind a

solid wall of steel as stream-

lining has aedvaenced. Left; an

early cowcatcher

plow. When an obstacle
is struck it is pushed
aside, rather than tossed “« °
into the air. Coupling = °
blocks, which often
jammed into an auto and _
held it until the car was
ground under the wheels,,
are being inclosed and, » =
when not in use, covered &

High-speed, streamline locomotives still by sliding doors. Some locomotives hide - .-
retain the coweatcher, a distinetly Amer- real old-fashioned cowcatchers back of . -
ican contribution to railroad design, al- solid steel plates but the guard remainsin =
though its purpose is no longer to catch one form or another. The cowcaicher is -
cows. The “iron fence” at the front of the about 100 years old and was intended not -~ |
modern locomotive is intended primarily to “catch” cattle, but to push them from. .,
to cope with automobiles. As a result, the the tracks. Early light locomotives suf- * |
cowcatcher, like the rest of the iron horse, fered almost as much damage when they >
has been streamlined, partly for appear- struck a heifer as the animal itself did. -
ance, but also because it has been found Early cowcatchers were mounted on two
that this streamline design pushes ob- wheels and extended far in front of the =« .-~
structions off the right of way with less engine. Strangely enough, as locomotives "«
damage than the old-fashioned set of bars. became heavier and faster, the original .
Modern cowcatchers present a smooth, design did not change greatly until the
munded stee] surface, almdst like a snow=- \ era-of streamlining arrived.
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ﬂ élamp and ]ack in One Tool
Solve Workshop Problems

o
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Clamp which accommodates work of any length and
which alse may be used as a jock

-1+ Many home workshop problems are
simplified with the aid of a clamp which

y can be adjusted to accommodate work of

= _ any size, from an inch up to several feet,
3 and which also can be used as a jack. The
.clamp is composed of two saddles, each

-g 3 equipped with two wedge-shaped jaws
containing diagonal teeth which bite into

a length of two-by-four wood stock or

other material which serves as a base.

o » One saddle is equipped with a
\fifeed screw and the other is tapped
s for a screw. Attached to the back

of each wedge is a reversible
pawl which can be made to engage
tenth in the side of the saddle.
\Thus the saddle remains in the
same position on the bar while
being used as a clamp or jack.
The pawls can be pulled out and
turned one-half around, in which

u
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to remove the clamp part as soon as the

stress is removed. By reversing the clamp
parts, the tool becomes a jack for forcing X
work apart. Also, it can be used as a jack ;..

to Ilft a h&avy weight. ‘}\
S &
O:ler ike Fountain Pen Shows *
-
Supply at : %e %7
Handy for car- -" {73 by
rying in the pock-
b\ .

et, a new oiler has
a transparent bar- | "
rel which shows .

the oil level at ag~ /’
glance, It is about
the size of a foun-
tain pen and is .
equipped with a a e,
clip. A screw cap _ =
prevents leakage
and a patented 3
feature dispenses@_ |
oil without waste.

—
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Rig fnr.Testing Airplane Tires |
Shows Performance in Mud

Airplane tires are tested for proper de-
sign, weight and inflation by means of a
special rig at Wright Field, Dayton, Ohio.
The vehicle to which The ttresareattached
is loaded with 30,000 pounds of lead and
represents the approximate weight distri-
bution of an airplane. The “pilot” steers
by means of a bar extending to the lead-
ing wheel. Between a tractor and the
vehicle a dynamometer is attached to pro-
vide a record of the amount of pull re-
quired under specific conditions. The ve-
hicle is drawn over plowed ground and in
other tests the ground is flooded.

position they still hold the wedge
\ jaws in place, but enable the user

5
k \

Rig for testing de en, weight and infation of airplane tires.
::I ‘JEEt is pul'z by at Inr
3 e
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Magicians of Llﬂhtm& Create a W ndet Iand
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Above, startling effect obtained by using mer- " -
! cury light to bathe tree in bescutiful green ot = ‘
~ night. Righy, mmfufn at Cleveland's Great Lakes ", -
E. Bn is 1 riok of l:fiun!,mg color Bl B | . -
'_' / { L) | | .
i a
Below, square py- i

lons on Automalive

Building stand out

brilliantly in bath
of Moocdlighting

Ship’s davit light standard. created
far Cleveland exposition by West-
inghouse engineers, is another bit of
I”ll.rl'rll'rlﬂl‘_mn magie which helps turn
the L‘Ipusf.ﬁun fﬂ!u a Eupnd;tr!und .
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Heated and air-condt-
tioned, a complete “home B
workshop on wheels” has

s en installed in a motor
that bears a striking |
resemblance to one of the |
transcontinental stream-
ine trains, with its high
" gab and rounded nose.
%.rmnged on each side of
%Lﬂ spacious cabin are
drills, saws, lathes, presses
nd all the equipment for
mechanic’s workshop,
Qoperated by an electric
&pﬂwer plant which also
¥ runs the air-condi-
tioning system. The
bus is steam-heated.

®SCalled a “Show Shop

Top, a view from rear of ,
the “home workshop on
w.?uhr.t" showihg the driveg,
hiz icab “n Med abo
"Hu- -nﬂm Ir}'
picture, observe similarity
to streamline train. Below,
view from the front

for Home Mechanics,”
is in reality a traveli
salesroom used by a met-_
al products company
show its complete line o
machinery and tools f-::u;_ N

home workshops to d <
partment stores an
hardware dealers =
throughout the country.
The ceiling of the sho

room is six feet six inche®™ ./
high. -

;{"B ? DStatic Shock at Bridge Toll Box Eliminated by Ground Wire E

When the Delaware river toll bridge the car as it crossed the bridge and wo r
opened at Philadelphia its managers found discharge through the motorist when the
an unexpected problem on their hands. coin touched the box. Finally the bridge '
Every time a motorist paused to pay toll tenders drove a seventeen-inch rod into- [N
he received an electric shock. A passen- the pavement and extended an eighteen- 5:
ger would insert his coin in a metal col- inch wire from it so that the wire brushe® |
lector held by one of the guards and a the fender g¢fjthe automobile just before
spark would jump, shocking the passen- toll wask'f:_ cfed. This, disch th 8y
ger, Statie electricity %ld be built up in— Stitic elecfrigi '
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BLOCKING the' ot glass S
by thrusting it for an in- "i\-
stant into & hollowed block

of cherry wood to form it
inte shape before M is
given ta the blower.
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fiber-glass air

By H. W. MAGEE
PART i

ISUALIZE a city of shining glass.
‘ ’ You walk to work on glass pave-
ments, enter a skyseraper of
colored glass, are whisked up-
ward in a glass-inclosed elevator shaft,
enter an office with glass floors, walls and
eeiling—and perhaps doff a topeoat of
fibrous glass before sitting down at a
elass desk.
(lass today is playing an inereasingly
important part in architecture, both as a
struetural and ornamental material, as a

e

BATS of fibrous glass used to_jnsulate buildings, glass ihnld and_yarn, a

r and a glass rug.
..._._._..—-l‘

result of the development of glass bricks,
tiles and other building products, Some
architects see the eity of the future com-
posed of steel or aluminum framed strue-
tures with walls, floors and eceilings en-
tirely or chiefly of glass.

As a building material, glass offers the
hardness of steel. the durability of
granite or marble and, in addition, it
provides a new medium enabling the
architect to use walls, eeilings and even
floors in his lighting scheme. There are
two glass houses in Manhattan, both oe-
cupied by architeets, Glass bricks have
been used widely to replace plate glass



in store fronts and shop interiors, colored
rlass tiles are being used for service sta-
tions which are illuminated at mght
from within, and a New York theater is
veneered with elass tiles which refleet the
sparkle of sunlight by day and artificial
lights at night.

Carved glass panels for decorative pur-
poses have been replaced by molded glass

PHYSICIST of Corfiing Glass Works testing 200-
inch disk which will be reflecior Tar giant telescope.

Below, all-glass laboratory of Owens-lllincis Glass

, Company. Y
LA AMN_A O ke
blocks with relief desighns on/ them, A
building in Svracuse, N.'Y .. has exterior
pilasters of pressed molded panels. A
Pittshureh store has a rlass eelhine whieh

i
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is a4 part of the artificial lighting system
and the Cincinnati railway terminal uses
luminous glass in the main waltlng room.
Thus in many fields glass is providing
an expressive medium for the architeet,
enabling him to reduce heat loss sinee
g‘lﬂ.ss is a good insulator, and assisting
himt in designing new-and better lighting
efféets.”

As a struetural element, glass is com-
monly used in block form, either hollow
or solid, the hollow.blocks having very

_lew, heat conduetivity while the solid

blocks have greater strength. The solid
blocks are molded to shape while hol-
low blocks are made by fusing two halves
after pressing them in a mold with a
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Gass gatherer re-
moving a white hot ball
from the melting fur-
nace for the blower.
Temperatures of from
2,400 to 2,800 degrees
Fahrenheit are required
to melt the mass of
sand and other raw ma-
terials which compose

glass.

PR ———

plunger which dishes out the centers.
Hollow blocks also have been produced
by blowing them to shape with eom-
pressed air, the blocks being placed within
a mold for this operation. Tiles are made
by pressing or rolling.

The development of heat-resisting glass
resulted, among other things, in the pro-
duetion of glass ovenware. Now, by a
new process, glass cooking utensils for
use directly over the flame are being
made., Most of this ware is molded and
one great advantage is that the house-
wife can observe each food as it cooks
and transfer foods from the top of the
stove to the oven without changing con-
tainers.



THE photograph, above, was
made in a 'darkened room, the
ﬂr'll”I Eigl‘* l:ﬂrrling ;rﬂm an ﬂd-
joining room, separated by a
wall of glass blogks. The blocks
diffuse the-light rays. Below,
installifig glass tiles on a wall

surface. o
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1 4 LUHINDUS_- glass wall through
e o which the sunshine filters to

flood the room with soft light.
% Below, entrance to RCA build-
ing in Rockefeller Center,
showing huge glass screen
« modeled in high relief. The

t -
v

T
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.. screen replaces the usual metal
> grille  which obstructs light

whereas the glass admits the
g light.

One of the greatest seientific
achievements of the glass indus-
\ try has been the ecasting of the
"*'"‘ru'rrlT_‘-'-lrlu, 200-inech disk whieh
oy, will form the reflector for the
ey Zheal telescope to be located on
Mount Palomar in California.
Months were spent in prelimi-
nary preparation and in melting
the glass. After it had been
poured into a mold, other months
went by while the disk slowly
eooled in an annealer with elee-
trical temperature controls. Re-
cently the big piece was shipped
by train to (California where
vears probably will he required
for grinding and polishing its
conecave surface. With its aid,
astronomers expect to see what
exists in regions 1,200,000,000
hght-vears distant
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DecoraTting gl..u.s; it a fine art In itsalf. Mere a craftsman is cut-
ting a penciled design on a glnn goblet with ﬂ'm ajd of a stone wheel,

] al I &
hfu--g‘ WA E‘.... N

The glass-lined tank car and truck
tank have largely made possible the bulk
hauling of milk produets. The metal
tanks are sprayed with a special kind of
glass enamel, then placed in huge fur-
naces where the enamel is fused to the
metal, giving the interior surface a
smooth, glossy, continuous finish,

Glass blowing is one of the oldest of
the industrial arts and the skilled erafts-
man and his blowpipe still form many
of the shapes taken by glass artieles.
Standard and simple forms are blown
with the aid of a mold, but intrieate
shapes, such as are used in laboratories,
are blown offhand by men who have prac-
ticed the art for from twenty to fifty
vears. Contrary to popular belief, it’s
not how hard you blow, but the way you
hlow that counts. The breath required
for blowing a piece of glass is not much
more than that needed to extinguish a
matech held at arm’s length. The real
trick is to keep the molten glass from
running off the end of the pipe.

PR v
Glass hﬁliea; and other glass eontain-
ers are not“new, but they are taking new

forms, new eolors and new finishes. Bot-
tles are made in blow molds and today
are being produced in almost any shape
and many colors. Names or designs in
color can be applied to containers and
stippled, frosted or sandblasted finishes
are often applied. Stippled finishes are
produced in the blowing operation,
frosted glass is made by allowing hydro-
fluorie aeid to dissolve the surface and
iridescent ware i1s obtained by spraying
certain salts on the hot bottles.

New shapes, new brillhiancy and new
patterns and designs and methods have
been applied to table glassware and art
glass objeets. Decorative glassware in-
elndés colored glass, made by adding a
chemical salt to the glass bateh; cased
olass, made by fusing a layver of colored
glass to ordinary glass and cutting or
engraving through the colored part; en-
graved glass, produced by earving a de-
sign in glass with eopper wheels revolving

L
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GrLass in plastic form. The
worker is cutting off the sur-
plus glass, preparatory to blow-
ing and placing it in a mold.
Below, sculptural glass panel
ten feet wide and sixteen feet
high over main entrance of
Palamo d'Malia in Rockefeller
Center. The panel portrays the
contribution of labor to the
progress of civilization.

on a lathe, and heavy cut glass,

. made with a ecarborundum stone
wheel on a lathe, water and pumice
acting as abrasives. Brillianey is
obtained by polishing but similar
effects, though not so brilliant, are
obtained with acids.

Roek erystal is a term applied to
finer euttings, made with copper or
stone wheels and polished by
brushes or with aeid baths. Molded
glass is made by pouring or blowing
the hot glass into molds, and thread
glass is formed by applying lines
of glass like threads or rods to
erystal glass at the furnace. In
plate etching, the design is en-
graved, etched or photo-engraved

(Continuwed to page 132-A)
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‘Fbrt'si-N'i;Iiéfs 9 tre 1ne Truck l;lunt Ore-

Pack-train, burros and
covered wagon of the
days of '49 are succeeded
by the streamline truck
and trailer of the.ore
prospectors of 1936. And
the pick and pan of the
forty-niner give way to
the scientific apparatug.
of the party of prospec--
tors who are headed for
Death Valley this sums:
mer in a traveling hotel- §,

laboratory, The trailer,
equipped with beds, di- '
nette, stove and refriger- 3 .
ator, serves as home for™—_
the expeditiow In the
truck are water tanks,,
assay furnace, diamond
drills, scales, and all the
instruments necessary to-
test samples of ore. They
seek not only gold but

other precious mine7}.

"Fluted Grip ngévs
* Broken Bolt and

Saves Threads. .«

Broken bolts that are
‘imbedded deeply can be
_removed by a fluted ex- :
tractor which does not )y

injure the threads. When ' '*"e"*** diﬂ:'i:'&"hf secboing J’.Tff:f?::'r;"#?ﬁ.tﬂ" i
“"a bolt is drilled out and
removed with a tapered extractor the thi ﬁ;bl& Floor Made Nglsglegs - “, 'ﬁ:
shell sometimes spreads and injures the - b
vthreads, With the straight fluted tool, - by Rubber Plastic Mixture L
however, the broken bolt can be engaged " Noiseless floors of marble are now being \
s for its full length and drawn out. The sameé™ produced in many colors by using plastic '$
tool can extract pipe ends and screws. § rubber in place of cement. Marble chip- ~
2pings are mixed with plasti:: rubber to s
a compound that is laid in a semi- -
) fluid state, adhering to wood, concrete, ""G:‘n
““steel or cork foundation. The resulting
:_.g?}gurfane is skidproof, quiet and easily &
eleaned. Due to the plastic quality of the :.}"""'-

& rubber, the compound is not so likely to
- crack as cement terrazzo. This type of

ﬁ

flooring is said by its makers to be serv- \
iceable for the home, hns;:ital commercial
ps deck., /)

Fluted grip ul:-d'_ta draw out broken-bolts or pubhc building GI‘
%3;3 abh M b ﬁ* h?‘J J‘H,H M«&i / z- tﬂ"i-c e
- i . & -,-;.-,* | i/ { l:) /



33

¥/b

ong of W
e produc As the generator is

by Foecusing Sound on “Mike’ * building up 2,500,000 to 3,000,000
» BT » € . volts, at a certain point this volt-

AR O 0 " w2 hge flashes and fuses a high-

bk ) resistance element of the micro-

second switech, which reacts in

millionth-seconds. Within two to

seven microseconds—the engi-

neer’s term for a millionth of a

s'ecnnﬁ—the current generator

‘beging-full discharge and light-

‘ming results. Lightning-proof

i - equipment for transmission lines
A R EB? now be given thorough tests
with this lightning maker in the

> ﬁgnr'ﬁtnry of inghouse
ec turing com-
1 4! pany at Sharon, Pa.

A
L y I. gl ‘C___-‘=—-——
.{é ater Fed to Rubber Pad

LN 72}"';01' Washing the Car
\ 1{':_..'1 4 t‘?faslﬁng the car is simplified
g by using a rubber sponge fitted
) with a tube which, when connect-
. ~ ed to a garden hose, supplies the
sponge with running water.
sponge is attached to a rub
Records of the songs of wild birds can mitten for the hand and the water flows
now be made at such a distance that the through the pores,of the sponge o thé )
g bird does not fly away in alarm. The song . / e~ =
is caught by a bowl-shaped concentrator
mounted on a tripod. A microphone is
poised at the focal center of the bowl,
. » wwhich intensifies the sound of the unsus-
*  pecting bird gufficiently to record it on
photographic film. o S

.l‘"-‘-

; .
:". -~ 2
- :

g N _'i'.

By turning this “sound bowl™ toward the wild bird, its song
can be concentrated and focused into the microphone

. . =
7 : 1" "t Lightning Made in lel:u:n‘:entut'y"\Q
A  Shatters Pole Like Real Bolt .3 _
- ‘Man-made lightning with all the vio | E
b lent, destructive force of lightning in na- .. g N 2
- } ture has at last been demonstrated in tha Y 4 Tl & \ --‘-»‘#‘
laboratory. Heavy wooden poles were ' S I
:{-_._.. split and splintered, steel plates bent and
“"  insulators cracked by bolts from three
& million-volt generators synchronized with ‘
~=§ a 150,000-ampere current generatc v

# through a microsecond switch. High volt-
“Y age has long been within the engineer's
power, but it was not until the micro-

’ .
b second switch made possible combining Moy siin: Fue SAIAG: i e vl seleh
f high voltage with heavy current that the watgr by attdbhing tu garden hose .

. . . 3 588 ‘1'
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surface, cleaning it from Caﬂ OpenET SGTUESI_.QS H'Ol’der “

the inside and supplying ;
the surface bei hed . & G AL I
with a steady fow of W hen Emptying the Container

clean water. The sponge

i o PV

can be shaped around
corners and the flowing
water prevents grit and
dirt from accumulating
under it, The sponge also
can be used for washing
windows.

5
« Billions of Dollars
Damage Caused

g by Insects
Estimates by the U. S, 88
department of agriculture -
indicate that insects cause

an annual damage of
about two billion dollars
in this country alone.
This sum is calculated

from the known toll of
$900,000,000 taken by
thirty-four of the more
important insect pests.

For example, the boll
weevil exacts an average
yearly toll of $164,000,000
and the corn ear worm
which attacks cotton, to-
matoes and corn causes
damage amounting to

04,000,000, The world

as more than 700,000
kinds of insects which
have been named and de-
scribed and new ones are
being found from time to
time. In North America
there are 50,000 kinds of
insects, 6,500 of which
are consistently destruc-

w Absve, uzing can opener az holder. Center, removing top by turning
ve year after year. No crank. Bottom, lifting can from hot water and removing rectangular top

one region is especially
3 subject to insect infesta- So easy to operate that a child can work it, a can opener

tion. Sometimes insect equipped with a cutting wheel moved by turning a crank
pests are worse in the also serves as a handle to hold the container when empty-
cotton belt, at other times ing the contents after the cover has been removed. The
in the grain belt. Natu- opener works on square or rectangular tops as well as
rally they are the most round ones. Gripping the handle of the opener closes its
costly in regions where jaws on the side of the can and converts it into a holder.
crop values are highest. The utensil is suited particularly for handling hot cans.
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[ VER since sportsmen first became in-
terested in racing horses, they have
conjectured on their limit of speed and
today many turf authorities believe the
running horse has about reached this limit.
It is difficult for them to conceive of
greater race horses in the future than
Hindoo, Ormonde, St. Simon or Man o’
War. Of course, the experts do not over-
look the likelihood of some super-horse
galloping to a new world mark at some
particular distance. But that's not likely
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Vie Fleming, an expert
reinsman, and, below,
Sep Palin driving
Greyhound, hailed as
one of the greatest
trotters of all time
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to happen often.
however, the peak has not been reached.
Each season, new marks are made in the
two and three-year-old races, while at in-
tervals, some outstanding horse whittles a
second or two off the world’'s record.

Any Englishman who knows thorough-
breds will tell you Tetrarch, who raced in
England a few years ago, was the fastest
horse that ever lived. In seven starts as a
two-year-old, this horse was never beat-
en, On one occasion, after being left at

In light-harness racing, |
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of SPEED ?

the post, he overcame a 100-yard
lead to win. Tetrarch was too fast
for his own good, When he gal-
loped his legs are said to have
gone out of control, the hoofs of
the one cutting and slashing the
fetlocks and shins of the other.
His legs were so battered after his
campaign as a two-year-old that
he had to be retired.

Perhaps the fastest horse ever
foaled in America was Man o
War, who set five world’s records
as a three-year-old without bhe-
ing pressed to any appreciable
extent. He was a super-horse in
every sense of the term. A greaf
strider, Man o' War was capable
of winning at any distance, in any
weather, and over any track.

It has been estimated a running
horse steps between fifty and six-
ty feet per second, depending on
his rating, the distance, and the

condition of the track. The latter
is of primary importance because

Gayleta, three-year-old filly, and, below, two impor-

tant preliminaries to the race—ifitéing proper shoes

and oiling the running gear. Correct shoes are of
outstanding importance

341
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Above, the trotters travel in style. Below, the grave of Ham-
bletonian, “great fother™ of 18,000 trotters and pacers

on layouts designed for speed a top-
notcher can run a mile in 1:35 or better,
while on an ordinary track his time may
be four or five seconds slower. Frank
Menke, sports authority, points out that
the average race horse is over eight feet
long with neck stretched out, and if he is
traveling fifty-four feet per second, he
negotiates nearly seven times his own
length in one second, As a four-year-old
carrying 128 pounds, Equipoise ran a mile

MECHANICS

in 1:34%; seconds, or approximate-
ly 56.1 feet per second. Compet-
ing against Equipoise in this race,
the average track horse would
have been beaten by more than
300 feet.

An interesting sidelight on
equine speed is the elaborate
cinematographic devices em-
ployed in determining the win-
ners in close finishes. The latest
camera takes 165 pictures per
second, showing exactly what
happened at the finish line and
indicating to one-hundredth of a
second when the line was crossed
by a particular horse. Four min-
utes after the race has been
clocked, the judges are given a
photographic print of the last few frames
of the race.

Strictly speaking, the trotter is an Amer-
ican product developed and trained in this
country, Although descending originally
from the thoroughbred, Messenger, more
than two centuries ago, trotters and pacers
have become a separate breed. By nature,
the light-harness horse is no different
from any other horse. He likes to gallop
when traveling fast. Only through train-
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ing can he be taught to trot or
pace. And an incalculable amount
of time, patience and money is
spent each year in doing just that.

Both trotters and pacers get off
their stride. When this occurs
speed and rhythm are lost. The
trick of getting all the speed pos-
sible out of a swift harness horse
and at the same time keeping him
from losing stride is one of the
principal lures of the game.

The difference between trotiers
and pacers is in their gaits. The
trotter’s right front leg and left
rear go forward and backward in
unison. A pacer, on the
other hand, works his
right front leg with his
right rear leg. Normally,
the pacer is the faster.
The pacer, Dan Patch,
negotiated the mile in
1:55%. Peter Manning, a
trotter, holds the mark
for his class, 1:56%4. They
never race trotters against
pacers, however; exeept
in Australia ahd New
Zealand,

It is impossible for a
breeder to tell which gait
his prospect is to follow.
Frequently, a horse is
trained for the trot and
for no apparent reason
will swing into the pac-
ing gait, and never trot
another step. Some pac-
ers must wear hobbles,
leather straps circling their legs, to keep
them at that gait and prevenj them from
breaking or galloping. Others are called
free-legged pacers because they maintain
their “wiggling” gait without the straps.

Mechanical aids and improvements in
track equipment have been vital factors
in lowering light-harness speed marks.

When the sport was young shoes of
twenty-six ounces were not uncommon.
This weight on a trotter's or pacer's feet
helped maintain his gait. Today, however,
the average shoe weighs about two ounces.
Over long periods, the racer has become
more used to its manufactured gait of

Top, bandaging a leg. Center, Calumet Evelyn,
. . {Continued to page 126A) double-gaited mare. Bottom, the kitten mulm.l
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Sy by Y 1) } « R IR 5.-1-0.‘1'{ <)
1) 5

K& o L Sas W S



Modernistic Diving Tower
Has Five Concrete Boards

L
¥

i:. tecture, the builders of Edinburgh's new |

L
i
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Diving tower of Edinburgh’s

Borrowing ideas from modern archi-

swimming pool erected a concrete diving
tower with five platforms, all of concrete,
“staggered” up from the base to the top,
thirty-two feet high. The diving “boards”
are broad enough to accommodate several
swimmers. The pool, fully equipped, cost
more than $400,000,

% ﬁgDiver Risks Life to Cut Piling

after Bridge Is Wrecked
Condemnation of a big bascule bridge

a?rﬁww‘cklish task for
adiver and plenty of problems for the en-
gineers. After the steel work was cut loose
and floated away on a barge, the concrete
pier on which it had rested was a menace

to harbor traffic. This plEl‘ was formed of
ur plers set on wuod piles, joined at the

400,008 swimming pool iz built along
modernistic architectural lines with five concrete diving “boards™

>
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top by a concrete slab.
Under each pier twenty-
four piles had been driv-
en deep, and cut off three
feet below the mud line.
First the wreckers blast-
ed off the concrete slab.
Then a diver washed
away the mud with a
high-pressure water jet,
and cut off the piles one
at a time with a cross-
cut saw. The diver was
in constant danger of the
piers falling upon him,
and the tide slowed his
work by filling the exca-
vation with mud. When
the piles had been cut,
the diver passed a heavy
cable under each pier
and, at low tide, the ca-
ble was made fast to a
big barge. As the tide
rose the barge lifted the
pier; then it was towed
to deep water.and sunk.

P A —

in-Barrel Boom’
in Radio Stopped

by Air Vents

Shout into an empty
rain barrel with your
voice low-pitched and it booms back to
you. This same “booming” from radio re-
ceivers during speeches, or when an or-
chestra is playing low notes, has been one
of the toughest problems of radio builders.
The dynamic loud-speaker in a radio re-
ceiver prodypces_as much sound from its
y back surface as
from the front, and
this back wave of
sound flowing in-
to the cabinet
“boomed” like the
voice in the rain
barrel. In large
auditoriums this
effect can be con-
trolled by large
baffles. For the
small receiver the
engineers have

ca

r-ﬁ.{ & ik

/wfw,




N Uk Wtles (4 . " oA
g“:’ 13 2 &8 m IH-IHA‘?H:‘{S 345
s P

| € e :
olved the problem E}r sealipg the receivs t f r S h r
ing cabinet, fropt and back; so that the Suit for Strato phere FlYe N

all of the robm does not add to the Tested in Airless Chamber

“rain-barrel” effect; then placing acous-

tical neutralizing tubes at the bottom of
e cabinet so t the back wave from

the loud-speaker pan flow out of the cab-
et in phase with\the front wave,
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3 Artist’s Ink Holder Stays Level d | %
v g ¢d Drawing Board - ~

Regardless of
the angle at which
his drawing board
is tilted, an artist
can keep his ink
bottle upright in
a holder now
manufactured.
The inkwell
“foats” level in-
side a Bakelite
container fastened
o the drawing board with a thumbtack.
A small hole is provided to hold the quill
and stopper when the bottle is in use.

521
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Ground Clock for Aviators T & Wat FEiiti | ¢
Seen from 3,000 Feet “,,-:___ ¢1idd E <

~ . 1 s Stratosphere suit which supplies wearer with exygen
.lﬁi:!ImEn Hymg over Jﬁh SQUth and also protects lum from cold
Africa, can make no mistake about the o

- correct time for coming down to earth. A Intended to protect stratosphere flyers
. huge clock has been set in the concrete’ from the intense cold and the rare air of

pavement at &:MR_ZIE_]?M and avia-"-~ the .upper atmgsphere, a special strato-

« ' Tors can tell ti asily from 3,000 feet sphere suit regently upderwent successful

«» *overhead. Operated electrically, the clock- tests for two and one-half hours'in an air-

. ‘is thirty feet in diameter and has a minute”,_less chamber with the temperature $eX%-
W' "hand seventeen feet long and ‘an houg - enty degrees below zero. Lieut Col. Enﬁl.p?:r

" - vhand twelve feet lp,u%. . i - . Herrda' Bpahish flyer, wHo expects to use

3 _=A « the S0t in proposed fifhts to the strato-

sphere, made the fest in the airless cham-
% .~ ber and reported he was quite comfortable
i« -and suffered no ill effects despite the sub-
|, zero cold and the rare air in the test com-
.» partment during the entire period.

¥
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{[Popular Mechanics Magazine does not

4» publish the name of the maker of, or deal- &

1 « er in,any device deseribed in its pages, but :
' '# this information is kept on file and will be -
ud. furnished by our Bureau of Information 'y

- !



+ 0%/ N F sl DA ) e
LR N ‘ .
346 PﬂP[TLAR MECHAN’ICB

Tan Engines on Tov Railroad Burn Soft Coal

Each af these midget locomotives is copied after a real engine and burns soft coal to generalte steam in )
its boiler. The temporary “roundhouse” was set up d'url'_r!irﬂlﬁ copwgntion of model railroad builders -
 LF Xk %
There's always a good audience when "' i /

wodel railroaders gédt together. A [(leet of

real steam locomotives, burning soft coalfs ﬂ.‘:

é was exhibited recently at a meeting of toy

enging_buildersin-Maine. Each locomo-

tive was an exact scale re mmd a
. ¥

Rustproo
,1;? Go, Made by Smelging Stone
Smelting stone in an naph 1-

tha furnace, a fa®tory at Moscow is [uu—
ducing a rustproof material that resembles
and rings like iron. During experimenial %
stages ordinary paving stone was smelted;
but the raw material now used is diabase.
After the heating process it is drawn off
into sand molds for slow cooling in = 1-“-{:_.]

be black glass. The smelted stone slabs
are used as building material, as an acid
and heat-resisting substitute for poreelain
in chemical and electrical industries, ar

are molded like metal into water pipes

and bedplates for heaﬁ machinery.

BN
§ tating oven, otherwise the produet would <

Time Stopper for Idling Motor
Saves Delivery Truck Fuel

To stop the wasling of gasoline by driy=

-

: who let the engine run while the truchs- T

stands idle at the curb, an autumdtm g"':_

stopper hgs been developed. It is a
switch which goes into operation when-=

xed time has elapsed, turns off the lTllJtDl'

The Inﬁt* interval is a{_'l by adjusting a, ; o
&) rQ
v L 1L, :

Fle,t;.f_lhl shaft links gear shift wifh stopper fo hﬂff* }' S

ngine when jt hos idled spl.':u‘uil! fime
= 1) &‘r

"% -

l-.
ﬂtenal lee Tron ‘i ver the gear is in “neutral,” and, after a' Qf&. S
=

J



o D ol B~

e J =
"P P]TLA"R 1'Jl': HA'N]E‘} ; 347

» & '. .

screw and can be ﬁxed : ¢ )

at any idling period the Laﬂdlﬂg Gear Of F ly“lg F Ort

truck operator desires.

Tested with a fleet g+, \s , 1OVES Strength in Drop Test

milk delivery trucks, the . .

time stopper saved fif-

teen per cent in gasoline

. during one month and it

is expected to result in

less motor wear also.
TS g

Scroll Saw Piitr;:té
in Double Frame

Fixed on Bench

Guiding a scroll saw
that moves and pivots
‘freely in a double frame
is easy work, for the op-
erator is relieved of at-
tention to the position of
the saw and is able to
concentrate on the pat-
tern. The inner or saw
frame allows clear vision
of the work, and pivots
within the outer frame as
the blade follows curved
lines. The outer frame
moves up and down with
the saw. The entire unit
clamps on the edge of the
work bench, and there is
a removable clamp which
holds the work in place.

Landing gear of bombing plane in thirty-foet jig ready for drop test to
prove its strength under forty-ton impact

Load factors of the landing gear to be :
installed on the giant four-motor Boeing <
bombers being constructed for the United = -
States air corps are determined with the -
aid of a huge drop-test jig thirty feet high - »
and constructed of steel on a cement foun- |,
dation. Loads are placed on a moving car-
riage guided by large ball bearings fitted g,
around a track which runs the vertical &
length of the jig. Tests have shown the /7
. landing gear for these “flying forts” will -~ =
» withstand a load of about eighty tons as
. compared to the bomber’s gross weight of
. sixteen tons. In these tests, a load of :__'
"~ 16,000 pounds was placed on the jig car- 3
riage and dropped two feet to produce an

impact on the one wheel of approximately *
furt}r tons. Thirteen of these big, speedy,

-range bombers are bemgfcﬂnstructed
the air corps. Pl

|
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ECENT photographs taken

from an altitude of 72,395
feet and depicting the earth as it

N appears from the stratosphere
. show the modern possibilities of
aerial photography, which had its

beginning about 1918 when an
inventor first applied the three
principles that aerial cameras
must be as accurate as fine scien-
tific instruments and as rugged as
any other piece of aviation equip-
ment; that camera parts must be
standardized and interchangeable,
and that distortion may be obvi-
ated by the use of between-the-
lens shutters.

By the use of modern light met-
als and through progress in mak-

airchild aerial camera for taking vertical pictures, and a view of
Riverside Drive in New York as recorded by the Aying photogra-

ﬂ) pher and his n'drr'ml*: camera
348 %‘ " b NG D) A B I !

L¥ ]

l: L4 -
ad i e - N TR |



e
#u

{

from th
y

|

Making an obli
shet with an I
cameéra over the
side of the plane.
Vertical shots are
taken through a
well in the foor

View of the Empire State building in New York City
made with aerial camera. A special “shyscraper

camera’ 'Hmi?,ﬂn the “leaning™ effect
- ; T ’ '.“-
LF-L

ing standardized, interchangeable parts,
aerial cameras have now been developed
into scientific instruments with rugged-
ness and accuracy as great as the finest
astronomical or geodetic survey instru-
ments, Certain conditions make aerial
photography entirely different from other
photography. The camera operates from
a moving support which vibrates and there
may occur a deviation or “crab” of the
longitudinal axis of the airplane from the
line of flight. Light filters must be used in
order to penetrate aerial haze. Atmos-
pheriec conditions vary. But aerial cam-
eras have gone with Admiral Byrd to the
South Pole, with Wilkins to the North
Polar regions, with expeditions into Peru's
high mountains, the tropical Amazon re-
gions, and Yucatan, and have been used
for mapping areas in Alaska and Porto
Rico. Cameras had to be developed that
would operate with equal efficiency in
polar cold, tropic heat, desert aridity or
seacoast humidity.

In order to keep the proper adjustments
and to balance changes because of con-
traction or expansion in each metal, sev-
enteen different metals have been used in
the shutters. Careful tests were made to

349
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ascertain the range of shutter speeds that
would meet all requirements, and the
elimination of useless speeds permitted
simplification of design and increase of
ruggedness and reliability. Two types of
shutters are used. The focal plane shutter
consists of an opaque curtain so arranged
in front of the film that it will travel from
side to side across the face of the film,
successively exposing the various portions
through a slit in the curtain. This type is
recommended for oblique-view photogra-

~ A 2) FHP.ET‘.T"'\“;?M]}CHANIPR

phy and for mapping operations of small
and medium scope.

The between-the-lens shutter consists
of overlapping leaves arranged between
the elements of the lens and opening so
rapidly that less than one-thousandth of
a second is required for clearing and clos-
ing. As this type eliminates distortion it is
of particular importance in connection
with mapping operations and military in-
telligence photography.

Light filters are used to select certain

Aerial view of a glacier in Alaxha, showing a plane in Aight above if, and an oblique photograph
taken with a Fairchild aerial camera

#s? T
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Eight-Seated Car for Touring

wave lengths of light and to re-
ject other bands of color from the
light arriving at the lens. In nn?““\
picture taken from the strato-
sphere, the camera was able to
photograph the horizon 330 rmles
away, and to show the earth’s™
curvature and the boundary he-
tween the troposphere or “dust
sphere” and the stratosphere.

Be
cause of the filter placed in fron
of the camera lens and a partu:u-
lar type of infrared sensitive fil

no visible light reached the filth
and the photograph was taken
wholly by means of light the hu-
man eye could not see.

Since at the higher levels the
air is more even and there is lesk
danger of “bumping,” the pil:ture
planes usually fly high. To get
claritj,r nf detail in high altitudes

- o page 114A)
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Autu wi ear Engine Carries

Baggage under the Hood

Spare tires and luggage are carried un-
der the hood at the front of a streamline
rear-engine automobile produced in Eu-
The car has an eight-cylinder,

S Pl

A
o
Y -

.

?s

Back j.mf side views u-l' rear-engine cary Ir"
'ﬁ

‘ M

» -

Hauling up lhﬁ i nﬁ:-.
ger car steers away from

V-type, air-cooled motor, makes a speed
of 100 miles an hour and pr-::-wdes ample
room for six passepgers. "

3 'I'._ : i ! -

<"
5
e
o
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Travels on Highway or Rails’

wheels, the driver of this eight passen-

latest thing in a
take you. It is an eight-passenger car
roams over the highways on pneumatic
tires, or, at the touch of a lever, drops its
flanged wheels down and speeds along
the railway. It is equipped with small ta-
bles suitable for writing, for games or
dining, and an electric refrigeration sys-
tem is available for touripg. «

i
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" Leather Case for Cartridges
Speeds Up Target Shooting

Target practice
is speeded up by
using a cylindrical
cowhide ammuni-
tion case with a
zipper fastener,
The leather case
contains a plastic
block with holes
to accommodate
Y {ifty 22-caliber
s cartridges in
groups of five, The

cartridges are

:5' held upright so
= they are easy to pick up. A slot under the

block provides space for a roll of gummed

targ tp?tchm tapf: ) ..J p
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H"I&-‘Et fﬂ'l“ Hidden Radio Set because the rays reveal hidden
defects. X-rays have helped to
I.’S pﬂ’l't fﬂT S)‘lﬂl"t-wave Fﬂ,ﬂs’ solve problems in connection with
ceramics, concrete, mica, coal, as-
bestos, foods, tobacco, plasties,
paper, leather, wood and other
materials. In building the giant
hydraulic penstocks for Boulder
Dam, 270,000 feet of X-ray film
were used for examination of
~ welded joints. Radioactive sub-
. stances, such as radium, which are
smore powerful than X-rays, are
being employed for non-destrue-
tive tcstlp%;:f materials.

R

s O
Gem Cutter for Amateur
Aids Fascinating Hobby

Anyone can make gem culting
his hobby with a tool now avail-

L J
:'# able for amateurs. Invented by a

Missouri man who is an enthus- ‘:, .
iastic amateuy, L]“i‘i*-. motar-driven %.%
tool has a faceting attachment cal- .. &
ibrated for cutting two types of » ==~
gems, locking the stone in position « ;‘
to cut each facet. It is designed
J for home or club use, and also for ':
’ : teaching classes in geology, min- -
= ﬁ eralogy, and voeational and man-
- ' "= 2 ual-training work. Only one type
B E V2, r?’\.ij} ”“ of ahralsiw_: is1 required, and the. -
Eqisipped Gith rortsble receiving sty tivw participants in new * cutter §s hurnjshed complete for —
game are frving to locate hidden short-wave transmitter wﬁffand plﬂlﬁ iﬂﬂ gems. -
Amateur radio enthusiasts have invent- 0.5 3 L
ed a new game—a hunt for hidden radig ] -
sets. Told that a short-wave transmitter A >y O
is hidden in a certain area, groups of radio ' i ! r:‘“ -
fans converge on that section at the ap- . =
pointed time and, with their portable re{™ } o
ceivers, try to locate the concealed sender \e‘ N
from its signals. In one organized hunt in
a wooded area near Kirkland, Wash., two
short-wave q(‘l‘ﬁﬂlldrh,t‘ mile n|:uli' ‘con-
fused the hunters and it was nearly h\*uﬁ
hours before the hunt ended.
o
X-Rays Test Many Materials _ N =
- %(Y - for Hidden Defects L 4
Looking inside of all sorts of materials ar
is becoming a common task for X-rays. "™ “_

Foundries and welding shops use the" Grinding and polishing fgeets on semi cmu;;taﬂ:

equipment to control and inspect metal .__/f: joith the /gem cutter /

-11:?“ m*‘
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German passenger-carrying air liner driven by Diesel engines ab- low cost. The big ship iz said to be
convertible for war purposes with very little alteration

Driven by Diesel motnrs at low cost, the
latest German passenger-q‘umnﬂ air lin-
er is said to be convertible for war pur-
poses. It uses crude oil,

resulting in eco-
J%0
Germ-Killing Rayj\%ten[hze AM Stop Mo d Gruwths
g a nti

Mold spores and bacteria in the air
which contaminate foodstuffs and cause
spoilage are exterminated with invisible
germicidal rays produced by a radiation
lamp developed recently by the Westing-
house Lamp company. The germ-killing

lamp consists of a slender glass tube con-
1*a 2

Some pf shapes taken by tubes which emit invisible

sgermicidal raiu to kill mold grnu.'!ﬁl
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o
Dlesel Engine Alr Liner Convertible for War
o “2n. 52"

%2
»
(P
nomical operation. Other features of the
big ship are the passenger compartment
arrangement in the base wings and the
two pairs of landing wheels.
i o ..r!
ty Gf E{ special gas. ';.-‘ ,:_
When electrm:ty is passed through the . 4
gas, ultraviolet radiations of a type which . -7
do not produce sunburn or blistering are - - = .
given off. These rays kill germs although * <
the lamp operates as a “cold” source, its #® </
temperature being only a few degrees «- :"'f)

above its surroundings. Many industrial _
applications are expected to be found for#
the. ]amp, including the sterilizing of airg '?'
passing through air-conditioning systems, ¢, *°
preventing mold on the surface of meats :
aged: at ;relatively. high témperature and
high humidity, and retarding the growth
of mold on bakery products. Because meat
-can be aged faster and at higher tempera-
ture with the aid of the lamp, there is a
possibility that in future it can be “ten-
derized” while in transit-between Chicago
and New York. Exposure to the rays
lengthens the mold-free life of bakery
products by as much as two days, tests
have shown. The lamp also may be found
useful in insect control as the radiations
repulse fruit flies, roaches and grain wee-
vil which refuse to enter the area of ex-
= posure, and even house flies are kﬂ]e&&
exposed long. The lamps are inexpensi E.'r
oth in first cost an operation.
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Eﬁmbers Scale High Spires
in Yosemite National Par

ing disk, rotating 1,350
times per minute, which
passes through an area of
ionized air from a corona
discharge and carries the
electrical charge to the
storing terminal. There is
no rubbing contact, and
the only wear is the nor-
mal wear of bearings and
disk shaft. With his com-
pact equipment Dr, Dahl
\ produced 220,000 volts
d currents of ten to
thirty milliamperes. For
million-volt charges sev-
erul disk units could be
) linked in tandem, This
generating system offers
a way to develop cheap
voltage for breaking
down ato

Flashing Bulbs Test
Accuracy of Watch
in One Minute

If your watch is losing
ten seconds a day, you
can detect it in a minute’s
observation with an elec-
3 o tric timer which utilizes

ixty- in
University of California climbers atop the Cni‘hﬂfrn'f Spires in Yosemite. sm? E}’El;lalthe:rnﬂi g
\ They, d 2,115-foot shaftyin four hours current. ashing neon

bulbs synchronized with
While vacstl the movement of the balance wheel tell
less suspense from lthe vallgy below, the story. The watch is placed on the reg-
jiversity of Califgrnia climbers recently ulating table with the balance wheel vis-
scaled the needle-like rock formations in d;he through the evepiece of the timer. If

'_,{k‘j'

Yosemite national park known as the it is beating five
Cathedral SpiI'ES. The ElimbEIS, training times to the ggcund
for an expedition to Mount Washington, e the timer's neon
conquered the 2,115-foot shaft of rocks in ' : bulbs are set to
four hours. Their stay on top, however, flash at that rate,
was cut short by a sudden snowstorm. regulated by circuit
breakers connected
with the shaft of
the synchronous

High Voltage Generated by Disk
< with Few Wearing Parts wotie, By tamnig
& igh voltage at low cost is the promise a knob, neon bulbs

f an 1mpraved genera ng method devel- ? ba,}a";eo.aheel

. ’ze/ Y52 VO e &
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are brought tnge&er so
that the image of the
wheel through the eye-
piece is distinct. If it is
indistinet after one min-
ute, the knob is turned to
right or left until it is
again clear, indicating
lights and balance wheel
are synchronized. Then
the dial reading shows
the minutes the watch
is gaining or losing in
twenty-four hours. The
minute dial is subdivided
into ten-second divisions.

712
Junk Pile Supplies
Parts for Tractor

for Light Work

Some old automobile
parts and a reconditioned
one and one-half horse-
power engine were as-
sembled into a small trac-
tor by a Californi
who started out to build
the vehicle as a plaything
for his son, then found he had done such
a good job that he uses the tractor to pull
light loads on his farm. The front and rear
axles of an old car were cut down to the
desired width and a junk auto frame also
was cut down for the tractor. Two trans-
missions between the engine and diffpren-
tial giv i
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Philadelphia xymphony orchestra brnud’c Tty &m a speeding

train. The baggage car was fitted up ax a studio

!/
? J ol of the Denver union station, both con-
nected to the control room of KOA in
Denver hy special telephone wires.

\.;Jﬁ-}
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roadcast from Train

by Phtladelphm Symphony

Denver people heard the Philadelphia
symphony orchestra coming to that city
for a concert long before the musicians
arrived. While the train carrying the or-
chestra sped westward, the musicians
broadcast a concert from the baggage car
which was fitted up as a combination slu-
dio and short-wave transmitting station.
Receivers were installed on a Eﬂﬂpfuot
gram elevator at the city limits and on the

Qu: Tasjzgles

Ta @{jq\i’ﬂ_me"is bein :fduced ina

compound for which a patent was granted
recently. It is made by combining quinine
with a naphthalene compound. In the
naphthalene compound there is present a
chemical related to acetic acid, which
found in vmegar The chemical union be-
tween the quinine and the naphthalene
compound takes away quinine's 'mtter

L
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Shooting winter scene in a refrigerated studio with temperature below
freesing, Note the overhead refrigerating pipes

\.R-'FHEN a motion-picture director wants weather—

any kind of weather from a sandstorm to a sirocco

—he orders it just as you order an ice-cream soda. On

the Twentieth Cen L he sends for Lou Witte,
“Lou,” he says, “I want a rainstorm with a heavy win

ory Stage 4 this afternoon. And I hope that you'll be

alile o arrangg [nr & goo hh.r..fald on the-Alaskagset fin

- ‘-I" ‘.,'-,“




MOVIE WEATHER

the morning.” If vou should visit Stage 4
you will find the actors wearing slickers
and rubber boots. In Hollywood the
weatherman makes the weather behave
and rain and snow can be turned on or off.
As soon as the actors and technical staffs
are ready the director raises his hand.

“Okay! Start the rain,” he says. “Hard-
er! Now give me the wind., Make her
howl!"

The stage lights are softened so there
are no hard shadows, and rain begins to
drum on the stage floor. To the camera
the scene appears to be a small town street
on a rainy afterncon. Mud puddles begin
to fill with water as the wind drives the
rain slantingly across the street.

Every detail of this man-made weather
was worked out with engineering accuracy
ahead of time. Water pipes strung across

Grace Bradley watching property man restore a real
icicle in refrigerated studio. Below, stage rain for
“The Green Pastures™
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the top of the stage provide the rain. The
water pours down under ninety pounds
pressure to duplicate the force of a sud-
den shower. The tiny nozzles are of a
special design to eliminate the slightest
hiss that might be caught by the sound
microphones. The wind machine that can
create an artificial hurricane of 100 miles
per hour is also soundless. In pictures the
scream of a gale is duplicated with a pad-
dle wheel that gives off an eerie howl
when it is whirled in the air,

Recently Witte was called upon to du-
plicate waves that dashed against a rock
sea wall while a tropical storm raged
overhead—all inside a sound stage. The
scene was to show a gun crew firing a
cannon from the low rock parapet of a fort
while the waves beat over them.

“For this scene.,” Witte recalls, “we used
nearly every weather effect in the book.
A large tank of water with the parapet at
one end represented the ocean. A wave
machine that consisted of a huge wooden
paddle produced the effect of normal surf.
The paddle was pulled up and down in the
water by half a dozen men at one side of

MECHANICS

Blizzard fan in Twentieth Century-Fox studios which

iz wsed in creating storm effects. Below, applying

mineral oil perspiration te acters al Paramount
studios before they face the cameras
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« Blower shooting a stream af artificial snow mode of
crushed ice over @ movie set

scene consisted of vaporized mineral oil

« ejected under pressure from fog machines.”

The electric lightning machine is not

« powerful enough *foy ‘exterior séenés and

when Witte is asked to create a lightning

flash out-of-doors he sets up a device that

blows a charge of aluminum powder past

the flare of an open pilot light. The result
is a momentary but brilliant flash.

At Warner Brothers full-size marine

the camera. Now and then a large wave
that* nearly engulfed the gunners on ther

}'ncl-g; ledge was produced by tripping the”
gates of large spill tanks that released
thousands of gallons of water at the same |

instant into the tank., We had a long baffle
board at the base of the parapet that pro-

storms are created in a pool that holds
4,000,000 gallons. A motion-picture ship
is anchored in the middle of the pool, its
center resting on a universal joint. Then
it may be rocked by hidden wires operated

duced realistic spray when we turned a
fire hose against it.

* “Meanwhile, of course, rain was beating

.«" down from overhead. Wind gusts were

“ created by large turbine fans. Occasion-

. ally lightning flared up, created by pulling

- » the electrodes of a high voltage spark gap

' apart. The gunners shot blanks from their

I cannon to produce the noise and smoke of

offstage. Two storm towers, one on aa‘t;}}
side of the ship, are manned by crews .
men who operate dump tanks that spill,
floods of water alternately toward each
side of the ship. .
Few screen stories call for exactly the ¥
same weather conditions and the Holly- :*
wood weather makers must be ready to , |
reproduce almost any natural phenome- r

. L.- actmal shots. The fug Tand clouds in the (Continued to page 128A) g »
"l i ] - 'l; Yo 1 : ) .
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> i page of output as a re-
w{}ﬂd Veneer StEEl Table sult of th&/accumulation of solid deposits
Is 111} ervious to Burns of wax or inorganic salts in the pores of
) EE , E: ‘o {_ ) oil-bearing rock. The chemical mixture is

intended to dissolve these deposits, thus
releasing more oil, and to eat new open-
ings in the rock, increasing the number of
holes or pores. One advantage of the mix-
ture is that it remains inactive until it
reaches the clogging minerals, thus pre-
venting corrosion of ocil-well machinery,
- (]
6 [,2_
oice Alarm for Fire Stations
Replaces Old Gong System

3 x:\ Invented by two radio technicians, a
helw voice-alarm system for fire stations
", has been installed at Bridgeport, Conn. A
51g‘nal over the system is hear
. ¥ man on duty in all stations, instead of go-
; ~;‘ ing to only one man at a telephone and
1=/ Then being sounded by the old bell system.
) The central control desk is located beside
,? the telephone switchboard at headquar-
~~~ters. In addition room units are located in
Q each station for receiving signals from
+ the cenlr3 office, microphone, When an

= I 0 ——
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i| X i 3 i .
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Steel under wood vence df;al"utas heat so fast thde %
lighted cigarette does not mar finish of table 11_

)

So highly resistant to burns is a wood-
veneer table introduced to the furniture
trade this year that a burning cigarette .
can be laid on it without marring the fin-
ish. The veneer, one eighty-fifth inch thick,
is laid on a twenty-gauge steel core. The
steel dissipates heat so rapidly it protects
the wood from charring.

ried Up”’ Dll Wells Revived
“' by Simple Chemicals
Simple chemicals, such as hydrochloric

~# acid and sodium ﬂuorlde when properly
ﬂemﬂsiﬁed and injected into an oil well, alarm comes in by telephone, a siren
\Qwiﬂ revive spent or “dried up” wells, A sounds, placing every man on the alert in
> "patent covering a “process for increasing every station. Then the dispatcher deliv-
the produectivity of wells” has been issued. ers the alarm, giving the location of the

£ at happens to many oil wellg, the in- fir d the ﬂﬁ‘ﬁ due to respﬂnd."(
ﬁ a. o 3 i za -

&k ., 7= 2 J':/:é g

to all ctations by means
of new wvoice system

C
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Three-Wheel Car Tra e

N R .
the event of an alarm
from a street corner box,
the dispatcher sends the
signal with the announce-
ment: “Alarm coming in
from box (giving the
number). Covering com-
panies respond.” The
system may eliminate
confusion over similarity
of street names because
all firemen will hear the
alarm instead of only one.

’7 0
Photograph Is
as if Enlarged
in Cabinet
To show exactly how
your snapshot would ap-

pear if enlarged, a photo-
enlargement demonstra-

tor has been developed.
You simply open a small
door, place your print
against a glass, close the door and press a
button lighting the interior. Looking into
a hood you see the original photograph
enlarged by three diameters, or nine times
its area. What the observer sees is a pro-
jected image. Two 200-watt lamps in met-
al tubes illuminate the photograph, its
image passes to a mirror and is reflected
through an £4.5 lens to the white screen
seen through the hood.

Placing photograph in m&fml: and pressin bnﬂ‘un,
you see it in mirror as ged nine/fim
2/{,.1,? Lﬁ“'i z’lﬂ-‘z
o

o - ff g’

" over the top of the

a three-wheeled automobile in which a
?anmil;ieg’lijf . couple are touring this
countir uch cars are used in England .
to circumvent the heavy taxes assessed
against four-wheeled vehicles. Weighing
only 950 pounds, the car travels sixty miles "
on one gallon of gasoline and has a top .
speed of seventy miles per hour.
!"?’_3 . SR

Cleaner for Battery Terminal

*  Restores Taper, of Post *

All traces of
corrosion and ir-
regularity on bat-
tery terminal
posts can be re-
moved by a small
spring cleaner de-
signed for the pur-
pose. Inserted

post, it is pressed
downward with a
turn to the right
and then withdrawn with a further turn-
ing movement, leaving the post clean and
resturmg its original taper. This
and prevents loss of cu
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" Song Dictionary Indexes Tunes fﬁﬂﬂtnc Ulh &at is the 13‘-‘;-*?*- prodiict of
’ of " e research laboratories, Its purpose is

by qContour Map of Iﬂ(‘:l{}d}’ the destruction of bacteria to protect pub-
lic health. Somewhat similar to a large
house lamp, the steam bulb has a copper
coil set like a hood over its tungsten fila-
ment. Both ends of the bulb are sealed,
one end by the usual base holding the fila-
ment, the other by a metal door to which
is attached, inside the bulb, the copper
coil. Intake and output ends of the coil
pass through the metal door, and water
runs through -the intake. The filament
reaches a temperature of 4,000 degrees
Fahrenheit and the copper coils, welded
with silver, would melt if left dry a few
seconds. The steam jet, about the size of
a pencil, is ejected at a temperature of 600
to 750 degrees for sterilization purposes.

F3Y
Light Tube “Sees” Electrons
Study of electronic phenomena is sim-

and Aids Science
plified by a tube developed recently in the

é Drink te ma only with thine ayes,. cﬂmpany- ElE‘ﬂtmﬂS, Whﬂse ElEﬂtricauY

Fevl J
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laboratories of the Westinghouse Lamp

Bl et i charged particles are important factors in
neenfor me ¥ diclionary expiaing L e N

of Indeiiing song. By 1 Moot the atom and exist in all matter, can be

If the latest popular song hit is a “steal”
from some melody that was the rage in
the “gay nineties,” a scientific song dic-
tionary recently invented and compiled by
Dr. Sigurd B. Hustve teet the

Mﬁr’ﬁﬂ@ssnr of
Los Angeles ised a card Index ol tunes
*baseﬂﬁiﬁﬁ'ﬁf'le r::ﬂntuur map” of the mel-
ody.” The rising and falling pitch of the
tune is represented by symbols. For ex-
ample, the opening line of “Drink to Me
.+  Only with Thine Eyes” would be repre-
«#_ .génted in his index by “12BAB2,” each
¢ character denoting a melodic interval, each
‘ number an ascending interval and each
¥ » letter a descending interval. The purpose
~« of the dictionary is to prevent plagiarism

= and hel‘g)simp]ify cataloguing of music.

-
o

e
e f 4 Steam So Hot It Burns Paper
s Generated in Electric Bulb

- Steam so hot that it chars paper to black
hes is generated in the copper coil of an ap )

e 15, . _A,J..’vj s st 7704
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Demonstrating effect which magnet has on t!pc

trons. JNote change i path of lights="



u.\k

. o f
s W - q

-k - T I1'I.-r'-i -
AN

“seen” by the tube. A ﬂumesctnt__
coating on the plate in the tube

2 R98 LLA.R Mguuﬂawu S .
Stained Glass and Filigree

L |

emits visible radiations when the I" 70 { M iSSiﬂg in Modemn Church

electrons strike it, giving evidence

of the presence of the particles.
The fluorescent plate has lumi-
nous bands of varying width, As
the voltage on the grid is varied,
the number of electrons passing
through is changed by a corre-
sponding amount, in turn result-
ing in changes of the light bands
on the plate. If a large number
of the particles is permitted to
pass the grid, the entire plate be-
comes luminous. Since they are
extremely minute, the electrons
passing through the plate, which
is two by four inches, number in
the billions. A magnet held along-
side the tube affects the path of
the electrons. In comparison,
holding a magnet alongside a sim-
ilar tube in radio transmission

L

=

equipment would garble the mu-
sic and voice. Electronic tubes are
used for sound amplification in
loud-speaker systems and for reproduc-
tion of radio waves into audible tones.

- T = ..-1

Thumb Brake on Casting Reel
Helps Angler Hold Big Ones

Big ones don’t get away so easily when
the fisherman has a thumb brake on his
casting reel. A reel developed recently
requires only the pressure of one thumb
on a beveled flange to hold the line, leav-
ing the hands free to play the rod.

Jrhon K W orncar/

W
"

.Fuﬁﬂm:m chechs line by pressing right thumb
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Tall, rectangular WEM ‘modern accent to new churech |
at Manchester, England. Baptismal font iz shown above

Bold departure from the traditions .eof
England’s great Gothic cathedrals is the.
ingtonm-MaTester- Bl an. the modery
ington nichesfer, built in the modern
architectural style, Its windows are loff§;
rectangles admitting long shafts of light, e
in striking contrast with the familiar . i
stained-glass windows of ancient as well .
as most present-day churches. Absent,
too, a‘;r:_e..(?r‘gtl%l; r.'f’tnring‘s and filigree. : 3.

i O e Nl Y
Daylight Developing Tank -
for Miniature Films .78

Thirty-five millimeter film used in the-#
miniature “candid” cameras can be de- T
veloped, washed
and fixed in a
small daylight
tank which obvi-
ates the use of a
dark room. The
film is placed in a
small chamber
just the size of its o
magazine, and is wound into a larger tank Er"
by turning a milled knob. Even develop- 35
ment is assured with little chance of

which agts as brak cr 5hmg The tank 4‘; l:lf Eak_ghte
LM LN X \
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they hit soft dirt. They at-
tain speeds of sixty-five
miles per hour even on the
short tracks. They ride
part way around and the
machines drag them the
rest of the way because
the quickest way to make
a turn is to broadslide
sideways and let the left
foot and probably the knee
drag in the dirt. Racing
motorcycles have no ped-
als on the left side,

Spills are frequent be-
cause the drivers ride in a
cloud of dirt, rubbing el-
bows and handlebars. A
hole dug in the track by
spinning tires, a pile of
soft dirt brushed out of a

Above, hanging a machine
that has leaped into air dur- -
ing hill elimb. Right, a spec-
tacular crash

THEY call them “murdereycles” because
it is one of the toughest sports in the
world. Races are only a few laps because
no one can stand the terrific punishment
for long. Most riders average an accident
week and sometimes a race is called off
because everyone in it has wrecked his
machine.
Riders hold on mainly with a “knee
hook” on the right side that keeps them
from being tossed over the handlebars if

-EH" - L 1\
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hole, or a slight misjudging of a slide may
cause a pile-up any second. A rider also {_
must be prepared to “throw” his machine *
any minute. If someone spills in front of
him and there isn't room to go around, the *, =
only thing to do is lay the machine right
down in the dirt. It takes nerve to do that
at fifty miles an hour but it usually pre- -~
vents a more serious crackup.
Mbotoreveles are a little faster than the
midget automobiles that race on the same =

1
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Start of a road race and a driver attired in goggles, crash helmet, heavy
gloves and jacket which protect him to some extent from injury when he
encounters trouble

on q_ MOTORCYCLE

one-fifth or one-quarter
mile tracks., The riders
have little protection be-
cause they are mounted
on stripped-down skele-
ton racers. In spite of the
heavy armor he wears, a
rider rarely finishes a
race without some marks,
Gravel thrown by a
machine in front pounds
through the leather jack-
et and heavy sweaters.
He protects his head with
a composition crash hel-
met padded on the in-
side with sponge rubber,
Heavy goggles sometimes
broken by the flying
gravel go over his eyes

365
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five spills in the five-

month summer racing
season. Not many of the
wrecks are serious but all
of them are spectacular.
Sometimes a rider takes
a spill and holds on to his
motor while it tears up
the dirt. Then he throws
a leg over the saddle and
is back in the race al-
most without a pause. If
he overslides and finds he
has spun around, a burst
of the throttle kicks the
machine the rest of the
way and he starts to make
up lost time. Occasional-
ly a rider going into a
turn has so much mo-
mentum he slides into the
vertical crash wall and

Drivers “plowing ground” on a turn in a road roce and, below, three drivers
on heavy motors rounding a curve during a race

and the rest of his face gets some protec-
tion from a rubber mask that tucks under
the goggles. A set of goggles may not last
through a week of racing because of the
sandblasting action of the dirt.

The riders wear gloves, leather pants
and heavy knee-high boots. Leather flaps
fit over the laces to keep them from being
cut by the gravel. A steel toe and sole fits
over the left boot and on his left knee he
wears a pad built up of leather and sponge
rubber. This outfit usually protects him
from anything more serious than sprains
and bruises. Most riders average twenty-

rides on it in a horizontal position. The
chances are he will spill off the wall but
a rider with good control may get back to
the dirt without losing his place.

Miny Waln, crack Pacific coast rider, in
seventeen years of competition has had
nearly 200 spills. He finds it hard to pick
out his biggest thrill.

“It must have been in one race when
someone suddenly lit on my back and
wrapped his arms around my neck,” Waln
recalls, “It just about scared me out of
my wits. Coming out of a turn, I had
hooked my pedal into the front wheel of
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another machine and had started to drag
it down the track. 1 thought my motor was
acting sluggish but didn’t know that I was
pulling another one. The other driver
stood it for a few feet, then jumped out of
his seat and landed on mv back. We land-
ed in a big pile in the middle of the infield.”

It takes courage to race
a motorcycle but nerve
alone doesn’'t win many
races. Just as important
is the ability to think
fast, judging slides, spot-
ting holes and getting
through them and dodg-
ing wrecks. The pace is
s0 nerve-racking that
even the best riders have
their slumps. A rider
may win consistently for
a week or two and then
slow down while some-
one else takes the lead.
During the first few
races on a program the pole position is
usually best. After that the drivers ride a
little higher because they have swept the
surface gravel away from the rail, leaving
a surface too slick for controlled “broad-
sliding." Waln gets around a track fast by
‘making two sharp corners at every turn
Vg gt
[ ]
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Above, motoreycle running wild during a hill-climbing contest. Below,
rider throwing his machine to prevent piling into wreck

instead of one wide slide. He drives to
the end of the straightaway wide open,
then throws the motor sideways and shuts
off for a second. This skids the machine
around and he makes a short straight dash
across the turn of the track. Another sharp

. (Continued to page 134A)
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elicopter’s Wing Revolves

after Ship Leaves the Ground

Vertiplane is designed to hover in air supported by upper wing
which rotates after gaining altitude

Equipped with upper wing which is rigid
‘far the takeoff and which revolves later to
support the craft in the air, a new heli-

B

MECHANICS

most accidents do not occur at
high speed, there is an indication
that the more serious wrecks hap-
pen at excessive speeds. For the
protection of inexperienced,
youthful drivers, the governor is
recommended by safety experts.
One governor now available has
a lock and key for the dual pur-
pose of adjustment and for posi-
tively locking the entire mecha-
nism against tampering. So far as
gas mileage is concerned one small
eight-cylinder automobile, tested
on the proving ground, obtained
nineteen miles to the gallon at a
speed of thirty-five, but only four-
teen miles per gallon at sixty.

Frgme to ’E-xhibit Picture
Combined with Album

Snapshot album and picture
frame are combined in a unit now

offered for amateur photographers. Itis a
twenty-page book with spiral binding and
a leather frame into which the album can

—Copter is ready for test Hights. Called th‘-b be inserted, open to any picture it is de-

-yertiplane, it closely resembles an air-

prane. The difference is noticed when th

sired to exhibit. Thus the album may be
used on desk or wall to show a full-page

|

|

| upper wing begins to rotate. The ship is § enlargement in handsome frame. To fa-
cilitate mounting, small stickers gummed
on both sides are available,

.expected to make almost vertical takeoffs
and to hover in the air. The upper wing is
. twenty feet long and the lower one twen
ty-five feet. A 125-horsepower engine

supplies power.

Motor Governor Saves Money

,ff] 0| and Reduces Danger

By equipping the motor with one of the
efficient, virtually tamper-proof governors
now on the mar-
ket, the owner of
truck, bus or au- i g
tomobile can save
money and be cer-"
tain that the ve-—
hicle is not oper-
ated at excessive -
speeds. It is
known fact that
better gasoline
and oil mileage will result from operation
below forty miles per hour. Above that

{ pumF b?gwear is much F;eat While
9 W / (74

Photo album can be opened to any page and ll[pp-ld

étframl to exhibit pl:h.7 on desk or wﬂl‘
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Like a huge sp1der
pouncing on its prey, a
long-legged truck used in
pipe-laying operations
crawls over its load and
hugs a 33,000-pound sec-
tion of plpe with steel
straps s ped from its
“belly.” Then thts tall
tractor carries the pipe to
its place in line, straddles
the ditch and lowers the
section into the trench.
Its front wheels turn, and
its “hind legs” move on
tractor treads driven by
chains leading to the shaft
of the engine, mounted
on the platform. The op-
erator rides behind his
motor and drives the

tractorlike an automobhile.
— F -y y

Tractor on stilts carries heavy pipe in a sling. Notice the chain drive for
the rear tractor treads leading te engine mounted on top

Gasoline Mileage Gauge Analyzes Efficiency of Motur’

Installed on the windshield directly in
front of the driver, a small gasoline mile-
age gauge serves the additional purpose
of analyzing the automobile engine. The
gauge has a red indicator which shows
the mileage received by different methods
of driving and under varying speeds and

—_— ——— e

Dial an windshield shows operating efficiency of auto

Ermm d'r:u,mg speeds uﬁt% | Lﬁ'

conditions. By driving the car in such a 5"
manner as to keep the black indicator in™™
the position marked “Good” or “Verylws
Good,” the gas mileage will be improved. _?
Steady, fast vibration of the black mdl—ﬁ
cator reveals bad points, weak spark plugs,
defective wiring or loose connections ine
the ignition system. A periodical or un- #
even fluctuation of the indicator is evi- ;‘:,
dence of improper adjustment of the car- —="TA4
buretor, while a steady, even ﬂuctughnn ~
at regular intervals shows that one or J%
more valves may be sticking, If the indi- .
cator rides below the proper idling point== 7 .,
in “Good” or “Fair” position and holds™* .
steady, it is evidence of bad rings, slow - 53 !
timing or poor compression due to leak-T.

ing gaskets or rusted and defective heat$

riser in the carburetor, It requires only a a"‘f"?’
few minutes to install the gauge. = v

-

§ Popular Mechanics Magazine does not
publish the name of the maker of, or deal- e
er in, any device described in its pages, but
this information is kept on file and will be
furnished by our Bureau of Information
upon request, accompanied by stamped,
SEIbﬂddrESSEd envelope.

e n
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In the cockpit of a mod-
el plane in the office of the
Bure ir-Commerce
Washington sits a stu-
ver, watching the
instrument panel, listening
to simulated radio signals, manipulating
the controls as if in actual flight. Without
leaving the ground, with none of the risks
of a training flight, he is learning to fly
‘blind.” His ship is a replica of a single-
seater plane, hooded for instrument fly-
"ing, mounted on a pivot so that it can
move in any direction and must be “flown”
constantly, On the instrument board are
showing air speed, rate of climb,
t and bank, directional gyro, artificial
horizon, radio compass, flashing light to
indicate passage over the cone of silence
arker, and sensitive altimeter. Move-

-

went of the controls causes a correspond-
ng change in the instrument readings.
ere is also a throttle, and a telephone

n et connected with the instructor, who sits
%at a desk facing the student, gives him

» directions and problems to work out, and
transmits simulated radio range beacon

B and marker beacon signals for the student
b to follow. An automatic recorder nick-
% named the “crab” traces the changing po-
. sitions of the plane on its imaginary flight

J across the country and at the end of the
instruction period the student's report on

his route must tally with that traced by

-

- N c o

]’OPITLAR ‘nlE{ HAXICS

“ Student Pll()tS Ely Bhry:{

0 W/uﬂ

‘ ' i
'L s .
thout Takmﬂ Air
-L-Lﬂ., f 1.7 L~

B AL

Left, instructor directs stu-
dent pilot by telephone as he
watches maneuvers of model
plane. Below, radio and phone
set with which instructor sim-
vlates actual MAight zignals.
Bottom, instrument board of

Jucd, Inowmt

the erab, The instructor may start the
student on his route and then cut off com-
munications, “lose” him, introduce simu-
lated air pockets, and let the pilot find his
way to the airport destination as radio
signals are resumed. The Bureau of Air
Commerce is using the model robot plane

to train its flying personnel. A course in
blind H}'mg can be completed in twenty

..l'l_"."' .“J-‘
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hours with safety andf economy, the cost
of operating the model plane being about
five cents an hour fon current compared
with about a dollar a minute for taking up

_—*__

estimate was made by physicists studyizﬁ:\,\ .

blood electricity at the
tory at Cold Spring Harbor,
their surface an effective electrical charge
equal to 15,000,000 electrons. In certain
cases of anemia it appeared that the cells
could preserve the normal surface elec-
ti-al charge despite wide variations in the
s ce area incident to the disease.

sy oy Y
Hollow Tree Trunk on Wheel
Is Used as Photo Studio

Two photographers are touring the
cou in a mobile studio which com-
bines the ancient and the modern in a
thoroughly practical manner, The studio
is the hollow trunk of a 1,000-year-old
tree, mounted on a trailer attached to their
car, The trunk is sixteen feet long and
eight feet in diameter and serves as a
darkroom for developing photographs and
as a storage compartment for photograph-
ic equipment,

Hollow tree trunk on a trailer provides studio and

darkrbom for

Oﬂ Vst )

lectricity in Man's Blood Cells +
Would Light a Lamp T3 }g | ¢
If the electrical charge in the red-bhlood™4. .. =

. Y. They =)/
found that-red=b160d cells of man have at §

i
Al

Grill which broils on both sides while other cooking + .;I
is done on top. Fuel boxes are in sides o

Meat is broiled on both sides simulta- , .
neously in a folding camp stove, the top at’
grid of which may be used at the same

time for other cooking. A folding wind- e

shield can be so arranged as to preserve
nearly all the heat on the top cooking
surface. The wire broiler has a folding
handle and hangs vertically on hooks be- '§
tween the fuel compartments which form
the sides of the stove. The inner surfaces
of the fuel compartments are composed of
fine wire mesh. The fuel is dropped into-
the compartments through hinged doors
in the top and adjustable air vents in th
bottom and sides provide draft as needed.
As there are no hot coals directly under- .
neath, grease drippings cannot cause the sd_
fire to blaze up and scorch the food. The

¢

LY

stove burns wood, charcoal or charcoal
briquettes and packs into a compact car-
rying case when not in use. It also can
be used in the fireplace for indoor picnics

ang, marshmallow roasts. g L‘]dn ; G-

@[ Ocean vessels must go into drydock ev-
ery six or eight months because of barna-
cles, fifty to 300 tons of the pests collecting

veling photograp — on the hull every ?ar.
L
W b a g WA u‘-‘ &,M A



. .
- . h‘

KRN
-

-

£ s

NFOSFS
e fw

-
NN
=

AN Re AN g g

i . Bleeid -'-lw*;m._, S

#

r
| B |

a b

w/dfm? the WORLDS

200 INCH
2% sMARRAOR

SECONDARY
Al . MIRRORS ,
|

CONSTANT TEMPERATURE CHAMBER

Diagram of telescope and cutaway
model of observatory, showing the
telegeope ingide -
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the world's prﬁsent, rgest mstrume;j, it is Expected,
& k t
.,j,'rt_:“«) “ ‘ - K -

MAGINE a telescope so powerful you could see clear
across the United States. Standing in New York, you
could reach past Chicago and San Francisco and watch
ships moving in the Pacific, reading the names painted
on the bows as easily as if they were across the street.

If you should turn the telescope eastward you might
see cars chugging along English roads or watch airplanes
flying above the streets of Paris. A second later you
might turn south and watch people in Mexico City or
reach past the Canal Zone and observe the surf on South
American beaches. From Los Angeles you might peek
at Honolulu and then swing northward for a close-up
of Alaska.

Fantastic as it seems, that will be the power of the
super-telescope under construction for the California
Institute of Technology in Pasadena. Of course, it could
never be used for purposes like these because clouds,

» mquntains, and the curvature of the earth make such

Light-seeing impossible. Besides, it will have much more
important work to do. The closest object toward which
it will ever be pointed will be the moon.

This titan of telescopes will have twice the range of

o
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BIGGEST

Drawing showing how tnterior of dome will appear with giant telescope peering out at stars.
Switchboard to operate telescope is in front of man on stair

T L

and will enable astronomers to study eight
times as much space as has been explored
so far. Even these general figures may be
revised because auxiliary instruments are
being improved so rapidly no one can say
exactly how powerful the mighty instru-
ment will be.

But the telescope will be about 640,000
times as far-sighted as your own two
eyes. Its 200-inch concave mirror will
gather light from nebulae one billion light-

-
L1 E U

years away. Multiply the speed of light,
186,000 miles per second, by sixty seconds,

then by sixty minutes, then by twenty- _

four hours, then by 365 days, and you
have the distance light travels in a year.
One hillion light-years amounts to about
6,000,000,000,000,000, 000,000 miles.

You get an idea of that distance by re-
flecting that light from our sun, 92,000,000
miles away, is only eight minutes old when
it reaches the earth. Yet an airplane trav-

ara

[



T4

374

e i
POPULAR MECHANICS™

of standing beside it,
astronomers will ride
inside the instrument.,
The skeletonized bar-
rel is to be twenty feet
in diameter and fifty-
five feet long, with the
reflecting mirror fixed
at its lower end. Sus-
pended inside the upper
end of the tube will be
a small bullet-shaped
house. Through an
opening in the floor of
this room astronomers
will photograph the star
pictures reflected from
the mirror far below. Of

LGOS ANGELES
PASADEMA

4 - 0
Tl

—

eling 150 miles per hour would need sev-
enty years to fly from the earth to the
sun. For practical purposes we think of
light as being instantaneous but the star-
light the astronomers will study started
on its journey about the same time the
carth was born.

Dr. John A. Anderson, active head of
the proffet, and his staM~of~¥Slronomers
and engineers are encountering many new
problems in building something never be-

e

Reirned

Camera tolescope to be used as auxiliary for 200-
ineh telescope, and one of the star “cities"

fore attempted. In simple terms, the tele-
scope will be merely a large curved mirror
that reflects starlight to one point, to-
gether with a mechanism to turn the mir-
ror toward any part of the sky. Actually,
construction of this newest wonder of the
world is involving brand new research in
mechanics, physics, chemistry, and optics.
The telescope will be so huge that instead

L4

course, this house will cut down the
amount of light falling on the mirror, but
the gathered light would otherwise have
to be reflected outside the tube by a diag-
onal mirror that would cut down the rays.

For some types of research, using other
focal lengths, the astronomers will work
in rooms inside the hollow steel arms that
support the telescope barrel, using diag-



3 VR |
<3008 '3, :l..--u NS {,‘.‘-\_ " ' $7 {’

5 & L é N
7 ¢+ ' POPULAR MECHANICS 375

it gathers to be reflected through it into
a constant temperature chamber below
the telescope for still other kinds of
work. For pointing the telescope, the
astronomers will use small finder tele-
scopes attached to the larger instrument.

# G ok These finder telescopes, with mirrors
ERE ; o s:: 11.wnr_§;~fm__|r i!?c!u‘:ﬁ in fl[.ﬂt'l'if_'il"l‘, w.ill

. F’ALDH-"-P. themselves be among the several dozen
largest telescopes in the world.

Eight years of steady work have passed
since the “big eye” was first conceived. i_
Its completion is still four or five years
off. Never having built such a scientifie
monster hefore, astronomers can't say
exactly when it will be finished. With -
luck, they think, it mayv he ready for use
early in 1940, All possible designs for <
every part of the telescope must be ¥
studied and tested before the best one is
selected, Another reason for the time -,
involved is that although the telescope
will weigh some 450 tons, some of its
parts must be built with greater accumacy
than those in a fine watch. '

This past summer work was started to -

ELSINORE = TEHECUL&J’,'
= A = 3

Map showing location of site and artist’s conception  finish the great glass reflecting mirror
of dome. Note airplane runway . ' 4 =
The disk is nearly seventeen feet in di- v o
onal mirrors to reflect the rays through ameter and weighs more than twenty tons. s
open windows intp the interiors of the For the next several years it will rest in i

arms. JWEEI‘.Q‘}C‘-]}I‘QPEI‘ mirrors are swung a grinding machine the size of a small ¢
into position, a hole cut in the center of bungaluw in the air-conditioned optical
the great mirror itself will allow the light E ;Cuntmued turgu 118A)

--\
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Measuring candlepower of automobile headlights with photo-
electric tester, a process requiring only a few seconds

By using a photoelectric headlight test-
er, highway patrolmen of the state of
Washington are able to test three cars per
minute for efficiency and glare. The equip-
ment is set up in a lane adjacent to the
state highway, Part of the traffic is di-
verted into this lane where one officer
makes the tests and two others keep rec-
ords. This procedure makes possible the
testing of 180 cars an hour. The equipment
permits measurement of the actual can-
dlepower of the headlight beam, thus
making enforceable the state’s law estab-
lishing a minimum of 7,500 candlepower
properly aimed down the road in a man-
ner preventing glare in the eyes of ap-
proaching drivers.

Roots Avoid Each Other .
Mystery of Nature

Wh
{th\i the roots of trees and plants avoid

invading territory already occupied by
others has been established by Prof. M. A.
Raines iversit v
they do is one of nature’s mysteries. Prof.
Raines has a method by which the root
systems of plants are made visible through-

ut their.entire grqwth. ﬁgain&sﬁnﬂg
NSy

R /)

- PAPYL
Quu:k Ilester fo%@uto Lfgﬁ/ts
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Aids Safe Driving Campaign

HANIC S

sheet of glass he lays a sheet of
dark paper or other absorbent
material, kept moist by wicks
dipped into a supply of water.
Roots from seeds placed at the top
edge of the sheet grow down the
moist paper and can be studied in
detail. The professor has found
that in growing two young plants
side by side, the young tips ap-
proach but never actually make
contact, each bending aside a lit-
tle and then growing parallel.
When the tip of a young root ap-
proaches the trunk of an older
root running across its path, it
also bends aside before touching
it. Prof. Raines thinks that this
may be due to secretion of some

repellent chemical compound.

Glj;nrtf grane Is Operated

by One Man

Only one operator is required
for the big double-trolley crane
handling large units at Wheeler dam,

which is being built by the Tennessee Val-
ley Authority. The crane swings units
weighing up to 270 tons into place at the
powerhouse as the dam nears completion.

>

[ e

LB} J
Vil au
Loads as heavy as 270 tonf can be handled with case

by this double-trolley crane at Wheeler dam



This drowing shows some of the features of new ferry. Note extent to which streamline design is car-
i ried, even to the funnel. A conditioning system keeps air glegn, despite the inclosed dechs

Presenting a virtually unbroken line
from bow to stern, an ocean-going ferry
. designed in a wind tunnel has been com-
pleted recently. - It operates across the
ehtrance to Chesapeake bay. The design
selected after exhaustive, tests by
aynﬁ)fum with ?nude]s. Every
; weather c¢ondition that the craft
would encounter was duplicated artificial-

-

for the superstructure had been chosen,
e ~{ other problems were solved by the same
‘=" method. These included ﬂ Y.

requirements that the |

ferry carry sixty to LA

eighty autos and trucks

in six lanes of traffic and

.that there be proper space

" for passenger quarters,

~dance floors and special
&’ cabins for truck drivers.

Vehicles are driven in

through doors in the bow

nd out through doors in

the stern. The doors in

the bow are operated

electrically but these in

the stern are controlled

by hand. The inclosed

# decks are supplied fresh

air by an elaborate ven-

tilating system. The ferry

is 260 feet long. Its en-

Dance Scenes Filmed
as Camera Dolly Rolls l

Closeups of dancers as they mov

through the intricate routine are photo-
graphed for the movies by a camera set up
on a rubber~tired platform called a dolly,
A crew of two or three men, called “doll
horses,” rolls the camera carriage to a
ly in the tunnel. After the best contour & fro as the dancers move. A one-foot vari-
ation between camera and actors will
ﬂum the entire scene

1t of fgeous.

A

* gines propel the craft at
ELghteen. miles per hour.

° NHIMNN % J A

Rolling this :amern dolly back and forth keeps the dancers in proper

ﬁI ; -mchﬁatrm calls for }rutnu (n : E "b..



- Fan-shaped cafe projecting over bank of Rhine has become a landmark of Cologne, especially at night ‘

- e when its glittering lights can be seen for some distance. Sﬂf?ﬂfuf l_l;igl'ht.'liffnf are vigible in bachground
L - i _ 707 Y° .
Wy - When travelers on Rhine river steam- pneluhahc h-{a"et lrﬂ.nﬁ Bumpﬁ -
[ rs catch a gli a diade 1ghts . : e
Z b OIS ¢ itch a L'.IlTnp e of a diadem n_f‘ ligh in Automobile Fenders
t.wehigh on the river bank they know Cologne V-
is just ahead. The lights adorn the "Bas- Powerful, yet so delicate that its strokes

y b oty tion,” a fan-shaped restaurant that seems can be reduced to a mere 1.rihration.-_ﬂ;| a
% hang in aix on the bank, Theapper part.. pneugiatic hammer for metal shaping chn)

= overhangs its f’:ﬁlnaatiun‘. .'g'{fmet.‘lm_u.% pro-

jecting over the water wheén the river rises.

- " 8 D ¢
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L Self-Locking Keyless Padlock
i;-..;.. Has IDO,QQO Combinations 1_.("‘3-
:j S [‘rﬁ More than 100,006 A "
A k numerical combj=, g
ﬂ‘- nations are possibhel ;
in a keyless padlock
now available at a% | »
low price. The dial™ o
is numbered up 1:1‘:" pre
forty, and eachw ;_
combination has% | N g
four numbers. Aft-% r,
er the chrome-=" %)
nickel steel shackle . e
is released, it needs F
only to be pressed i

haﬂk into thE 510[‘ to rfFIDCk it E]E- The Hammering out a dent in autao ile fender with b

lockjng Im chanism is de of i15$+8 \ the prneumptic rﬁt wﬂenul‘ juwing paint
) }‘ t* ,‘g t-dl F & - -
~ ar ra P LI ] QO o
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smooth out kinks in automobile
fenders and bodies and work
equally well with such soft metals
as aluminum. The mallet weighs
six and one-half pounds and
strikes 6,000 blows a minute at a
pull of the trigger. Its strokes are
quickly adjustable from a hard
blow of three-eighths inch to a
fine vibration, such that repairs
can be made without injuring the
paint. The mallet operates on 120
pounds or more of air pressure,
and uses only about two cubic
feet per minute. a4

Water Cools Refrigeratﬁr
as It Evaporates

For the small home without ice
or electricity, a refrigerator is be-
ing produced which uses nothing except
water in cooling. Panels of porous ceramic
clay extend into a water bath in the base
and act like wicks to draw up moisture,
Evaporation sufficient to lower the tem-
perature of the box and its contents con-
siderably is brought about by the warmth
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Fingerprint on Silver Sheet
Provides a Permanent Record

s time as its upper

", a fixed needle.
" The upper needle

" ute, the lower to
: the hour. Made of

, nated by an elec-

'.'l: u.ul':r ffqﬁ#rn; \k
*n...

<
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Enlarged fingerprint obtained by spraying surfaoce with mduu

and applying silver sheet

Fingerprints now can be obtained from
greasy surfaces and other difficult places
with the aid of an iodine-silver transfer

=

~
A

3

process developed by a consulting chemist =

of the Pasadena, Calif., police department.
The fingerprints first are developed by ap-
plying iodine vapor with a gun made for
that purpose. A silver sheet then is placed
in contact with the developed fingerprint
after which the sheet is exposed to strong
light. The resulting image is permanent.
The process may be repeated many times
without injuring the original print.

TI2Y
China Lamp Clock Shows Time
on Two Revolving Faces

Doubling as
dimepiece and
lamp, an electric
clock recently de-

veloped tells the
parts revolve past

points to the min-

china, it is illumi-

rlc hulh which is

—

on and off when des:re without /
g th .PE tion of the k i‘tseif,(
. /-’.- : 3 _‘ ¥l _ e



“MINUTE MEN

\ HE radio amateurs constitute
! America's emergency com-
munication system when disaster
threatens, Fires, winds, floods and
earthquakes may put power lines
out of commission and silence the
big broadeasting systems, disrupt
telephone and telegraph services
and stop trains, but the natural
elements don't stop the “hams.”

When floods last spring swept
from Maine down the east coast
into Pennsylvania and through
the Ohio river valley to the Mis-
sissippi, the amateurs went into
action. From Johnstown and from
other stricken communities
“QRR"” began sounding from dot-
and-dash keys and radiophones.

“QRR” meant nothing to the
average person listening to his
short-wave radio when the first
signals went out, but to “Q-men"
located in every part ofithe Unit-
ed States it-had'thesame signifi-
cance as “SOS” at sea. This com-
bination of letters is thHe official
land SOS of the American Radio
Relay League, an nrganizatiun.;
which is the nueleus for the ama-
teur radio network spread GVEI"
this and foreign countries.

Like the S0OS, the QRR mg‘nal
is used only in an emergency. ™
Therefore, it arouses to alertness
all amateur radio operators. Tqgy
those operators in and near the,
trouble zone, it calls for use e
transmitters and receivers i
rounding up relief agencies an?
relaying emergency messages. Togu,
other “hams,” as the amateur op=
erators call themselves, it is an.=
order to “stand by,” a difficult™®
command to obey because it meant
remaining silent while other op-"-
erators carry on the thrilling work
of rescue. But the ham obeys,
keeping his transmitter off the air
and thus clearing the way for

Top to bottom, WIMY and n'n'u.lhl.'i.r, W7rJIPE nndh?xr
ﬂperutlnf ham™ ltﬂtlﬂﬂf in Aood 'i.rrlu ? emergenc meSSﬂEES-\ "
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Within “IL Amer ||_1=1n;I
Radio '
whose memht:r:- might
called Q-men because of
their frequent use of the
*@Q" signals in communi-
cation, is a select little
group of hams about
whom the outside world
knows little or nothing.
This organization is the
Emergency Corps, each
member of which is re-
quired to have transmit-
ting and receiving equip-
ment which will funetion

Rottom phola conriess
Western Eletirle Cu

Tap, WTINF of West Hartford, set up for emergency operation after power supply failed. Bottom,
flooded bridge at one end of which police car served os radio headquarters for rescue boats

% L] "
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Ready to go into action at a

moment’s notice, the Emergency
Corps literally is composed of
“minute men of the air.” They
must have their equipment so ar-
ranged that it may be set up
quickly, either at the home sta-
tion nrﬁﬂtﬁlﬂerdmcatmn where
its operation will be of most value
in the emergency. They are ex-
pected to, and do, offer their serv-
ices to police departments, mili-
tary units, railroads, Red Cross
officials, newspapers and other
rescue and relief agencies.
That first Johnstown call went out from
WEDYY, one of the city's seven amateur
stations, An hour earlier Johnstown’s tel-
ephone and telegraph services and broad-
casting station had gone out of commission
and power was off in most sections, due to
the rising flood waters. W8FRC, another
Johnstown station, attracted national at-
tention by frequent messages telling of the
flood, WBKRF handled emergency traffic
and originated the “flood patrol,” a net-
work of ham stations whose operators
worked almost without rest
through the emergency.

At Punxsutawney, also in the
flood area, WSBWH operated con-
tinuously for thirty-nine hours,
then with two hours rest, for
twenty hours more. The operator
is credited with putting in ninety-
five hours of emergency work
without relief, catching an occa-
sional nap beside his equipment
but always ready to go on the air.
This same station twice transmit-
ted word pictures of flood condi-
tions over a national hook-up.

Pittsburgh, with its famous

Photos oourtesy t\'t‘ltrrl:l.‘ Elecirle o,
Top, police operating two-way radio in cruising car during
flood. Center, dispatcher Rashes alarm to squad car. Bottom,
ax police ears answered food alarms, each was turned on its

Golden Triangle under water,
turned to the ham when power
and all means of communication

side to show number left for emergency

in emergencies, This apparatus must be
designed to operate from auxiliary power,

such as batteries and private generators,.

as well as from commereial electrieal lines,
because hurricanes, floods and other dis-
asters frequently disrupt power company
service and the ham cannot wait until
service is restored.

failed. All amateur radio stations
used batteries or generators.
H. W, Irving, chiefl operator of Pittsburgh's
broadcasting station, KDKA, was on duty
constantly during the emergency, on a
seventy-five meter radiophone, using
KDKA's power on W8DBC. Operator Ir-
ving effected rebroadcasts of W8FRC's de-
scriptions of conditions at Johnstown.
When Renovo put in a plea for help,



» For 130 hours, this rig was in service at

* cilities could be restored. Two-thirds of

-~ er at Lewisburg, the only link with the

“necting the eastern and western parts of,
* Manchester, marooning one police radio «-

. . communication between the two parts of '.‘
- the city. The two officers relieved each - hands trov the
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WSDPY's operator loaded his Emergency Paper to Mﬁsk Car for Painting
Corps equipment on a truck and fought Is Easily Shaped to Fit Body .
b

F‘7 (pON G IV FANIRIN, N MERNERL AR

his way with Red Cross workers from
Coudersport to that stricken community.

Renovo, until telephone and telegraph fa-

~Williamsport was inundated and for three
days the only means of communications
was the ham. Practically all of the city's
amateur operators either manned their
own stations or operated equipment set up
. at the broadcasting station. Down the riv-

“ outside world was an amateur station op-
erated at Bucknell University by students.
Throughout the far-flung area devas-
tated by high water the story was the
same. More than 400 amateur operators
went to work at the first sign of danger,
providing effective communication facili-
. ties for warning authorities, speeding up
_evacuation of threatened communities and
hurrying relief to communities already
under water. To the ham goes the credit
for having prevented a greater loss of life.
- Of growing importance in such emer-  Adhesive tape which leaves no mark holds crepe
gencies is police radio. At Manchester, ECINNE EETNSNNE Sy S ARG
N. H,, a two-way radio system providedY . Special crepe paper to mask an auto-
fast and effective means for gathering in-* mohile while painting it is now made so
“formation of impending danger ands flexible that it-is readily shaped to fit the
- spreading warnings throughout the viein-“ cantours of the car without cutting. It is

ities imperiled by flood waters. As a re-. fastened to the body with adhesive tape Eg

sult the inhabitants of many communities.. which requires no water nor heat, and
had ample time to reach high ground..”. when removed by a slight pull leaves no
Some marooned on upper floors and house- ¢ ma_rksi scra{?es or gummy EPCI'L‘S.

" tops were rescued by police whose work® - "J:" 7

was directed by the two-way radio, When - - 2
flood waters hggan to unde:;nine some of Lighted Cigarette Served to Yﬂuf:“,. :
the structures at Goffs Falls dam, in the | from pushjﬂl tton DiSPEl‘lSEr T
. same area, it became apparent that dyna- « oAt :
miting would be required and a hurry call - :
was sent to find the city surveyor. In two !
minutes, he was located by police radio.
Rising waters of the Merrimack river

- swept away the last remaining bridge con-*

F__ad
T

N

~L+  Mounted on the
| dashboard of t
car, a cigarette
holder serves a
lighted cigarett
at the push of
button. The mo-
torist need no
fumble in hi
pocket for hi
pack, nor take his&

=

car on the far side. For several days fol-
lowing, this ear was the only means of ",

other at the continuous task of transmit- < wheel to light up. This holder acts as hu-
ting and receiving emergency messages. ‘- midor, dispenser and lighter as well as a

Even after flood water receded, the police ‘C4mceiver. It can be installed in three min-
- . &
(Continued to page 124A) ¢ utes with aspecial clamp. ™
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Australia,(/The kooka-
burra is protected by law

[ 4
*  Autos Travel to Europe
Ly in Garage on Liner’s Deck j.n\siais b oy

for it is credited as a3
champion killer of rats
and snakes and its song
has brought the bir
great popularity. It i®\
about the size of a crow,
colored a rich chestnut-
brown and brownish=>»
white with wings slightly

chec eglmih light blue,
‘?—\ LY
15 0

Detector Indicates-

Sour Notes Played '
by Music Student -,

Sour notes played by -_
music students are re-.,.
vealed instantly by an %
Hoisting teurist's automobile by crane to deck of ocean liner, where it is EII'.I.EtI:IIHIEnt kEﬂWﬂ as _an ﬁ

stored in garage during trip nscﬂlegmph._a macl‘unl; ‘r"-:
something like a lie de-
So many transatlantic voyagers are tector. It not only detects the bad note,
taking their automobiles to Europe that but the instrument or voice which pro~+’
garages have been built on the decks of jduced it, thus making it a valuable aid to ™
the “Bremen” and “Europa,” North Ger-" Jthe music instructor. I
¥ man Lloyd steamers. Cars are loaded with .
i a Srerre—witich sets them down in an open
,  area between the funnels, then they are
-~ driven into the deck garage. Twenty-five
@ to thirty automobiles can be accommodat-
r ed in the covered space, well protectec
%=, from the weather and salt air.

1

&

for Radio and Movies
wammemmmmen "One bird song is
!  hearddailyaround s
the world —the
laughing song of
the Australidud

wﬁustralian Laughing Bird Sings
” B

T

¥
1 g kookaburra, Ev- L
’ ery overseas radio
- broadecast fror .
¢ the island com-
& monwealth is in- e
troduced by th# -
5 gurgling, almost

human chuckles of
the “laughing
. jackass,” and the bird sings an introduc= (/

. ; 3 y . x Music student playinlf beside instrument which is
_ tign t ey mﬂtlﬂwﬂtw able to detect and register sour notes
A Jiuthely S lest -t 0 W) #
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Model Sloop ngégél fo;\S;peed Like Big Yacht u

Constructed according to advanced theories in i

*yacht design and aerodynamics, a forty- -ingh sloop Ferty-inch model sloop with q:\,

- veral i i
built by a California model yacht racer offtrs sev- which. ,:,:::::’":;:;: rigsing ,
eral new features in rigging, all intended mtmu-:a‘hq: : shows the “whale tail” type 1}

of heel Q\

L&ed and provide greater maneuveraha&ltj,x T-hlp
de gn and general rig follow basicy. 3 i 5

S
\\9 111:1: appearmg in Popular Me chqng:]
Ay (-

ics agazme but also incorporat
many theories advanced ™
for adaptation on large 43
seagoing craft. One fEE-\“\ ™
ture, which has been in- -
ded in plans for larger _ A
oats, is a “whale tail” * ""‘z
type of keel which lies ‘f H‘;'i
at an angle opposite to & %
the line of progress and;~ *
in a strong wind, diverts- ™
ressure from the rudder. >
Other features include a
forward-sloping rudder_|
stock, a tiller spring rack’
with three angles for in=_
'rung the tiller, shdmg
rigging with seven-mch .._,
scope, a Dionne gear or ~'
five-purpose guy s;:ringt“:"_
and an arrangement to
retain the sails at the
same set to the wind, re=_,

gardless of mast angle. # (77 (>
Pai t or R st ' Removed by Surface Cleaning Tool

Paint, rust and scale can be removed
easily from metal or other hard surfaces
with a cleaning tool which does the work
faster than by wire brushing or hand-
scraping methods. The cleaner, made in--
two models, electric and pneumatic, con-
sists of two bundles of hardened-steel
cutters mounted on each side of a gear
housing. These bundles revolve at high
speed,s causing fourteen-gauge points to
be thrown outward and to strike the sur-
face. This action cleans without injuring
the permanent surface as the depth of the
cutter contact can be regulated. The
pneumatic model has a rotary type air
motor drawing twenty cubic feet of air
per minute and operating on an air pres-
sure of seventy to 100 pounds. The elec-
ce cleaning tool tric tqglBperateson 1 ﬂ olts; a.c. or d.c.

Remoui ust with handy

f) ‘J‘..ﬂb
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A. L. Bobrick and mechanic roaring down the course in his hydroplane, “El Torbellino,”

AV Re /A YT

TRICKS

Wﬁ//l

the

a fourtesn-

foot torpedo driven by -horsgpower airplane motor

A n.  YYLALALS

OR a real thrill on the water take a
ride in a “two-twenty-five.” Dress in
goggles and a padded life jacket and
squeeze into a tiny cockpit with the driver.
The V-8 at your back roars into life
and the boat shudders under the drive of
power. The first bites of the propeller dig
a great hole in the water and the bow tilts

sharply tuward the sky. Its onlysa few
- ‘, » A A

386 S =
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- @
"‘ Ll - A _’\J _I; '

smﬁ;hds from a dead standstill to full
speed but in that time you learn a lot
about this sport of hurtling across the wa-
ter like a cannonball.

Those shattering jars are the little rip-
ples on the water. At this speed the rip-
ples seem to be made of concrete. There’s
a buoy ahead. The driver bends the wheel
a little and we begin to slide for the boat

L 1.! w

- ~ L
-'}, 'h.i 1; L )



is going too fast to make a normal
turn. So we broadslide through
the water, kicking up sheets of
spray. If the motor should stop
dead at this speed the boat would
go one way and you another. If
the rapid-fire hammering should
wrench the fin from the keel there
wouldn't be time to slow down
before a wild yaw threw you out.
If the boat hits the wake of an-
other at the wrong angle it will
flip and the same thing may hap-
pen on a turn if the boat buries
her bow in a chance wave. Or a
floating piece of driftwood may
skin the bottom out of the hull.
But speedboating is called a safe sport.
It's safer than it looks although you may
not think so when you see an outboard
racer stand on its stern and spin like a
top or watch a boat that has skidded
around a turn too sharply start backing
down the course. But the worst that usu-
ally happens is a wetting and the job of
drying out the boat and engine. Racers
who forget to wear a life jacket may

}b,f ff?ywyx—?

‘e |
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SPEEDBOAT ACES

Engine pushing bow in air at start of race and, below, check- =

ing power plant of a heavy spzedboat

be “heached by their racing committee.
Th 5's" are coming to the front be-
cause th prcvide all the thrills of the
big racers at comparatively low cost. They
are mot outboards. The hulls must be at
least fifteen and one-half feet long and
the engine cannot exceed 225 cubic inches
in displacement or cost more than $700,
Superchargers and air foils are prohibite
m these restrictions you ha
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a free rein. The Ford
V-8 engine is a popular
power plant.
The class is still so
new that racing islarge-
. ly experimental. Own-
ers are just beginning
to make their boats fast.
The record is only six-
ty-three miles per hour,
about six miles under
the unlimited outboard
record. But speeds of
seventy-five and eighty
miles per hour may be
achieved this year.
Owners are revamping
_stock engines with special racing heads
.-~ that boost compression pressures as high
" _as eleven to one, One carburetor for every
" two cylinders, special high-lift cams, and
* glarger valves are expected to “hop up” the
{_ engines to 175 or 200 horsepower.
*~ The hulls are marvels of lightness and
strength, “Miss Arcadia,” for example, is
% = built like an airplane wing. The interior is
% bulkheaded and cross-braced at short in-
S’ tervals and the hull was put together with
© 12,000 serews. The whole boat is stream-
B  lined except for the tiny cockpit in front
of the hooded engine at the stern. The
¢.. bottom is only three-eighths of an inch
" thick and the deck is one-eighth of an
b‘innh thick. It is built of tested aviation
plywood with ash ribs and weighs 250
pounds without the engine. At high speeds
only one quarter of the boat’s sixteen feet

Teop, cutboard speedboat riding en “step”™ which reduces drag of water.
Below, 225-class speedboat with V-8 engine in rear

may be in the water., A fast hull may cost
around $400. The boat steers like an au-
tomobile and the driver uses a foot ac-
celerator because a hand feed is too slow
for split-second jockeying with other
boats. Winning a speedboat race is rarely
a matter of speed alone.

Rough water makes rough riding but it
also makes a boat faster. The “fastest”
water is a heavy chop with waves about a
foot high and a yard apart. On such a
surface the light hulls skip from crest to
crest and are out of the water nearly all
the time,

A few years ago owners of heavy speed-
boats were trying to go faster by making
their boats plane over the water with only
the sterns touching the surface. The lat-
est wrinkle is to get the boats to leap
completely out of the water in a series of
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porpoise-like jumps. _
This is a spectaculafr
kind of racing hard on.
the beat and driver. One,»
trouble hds been that
while the boat was in
the air engine torque
tended to turn it over.
One owner overcame
this by building his boat
slightly off balance so it
tends to tip over the op-
posite way while in the
air. Then engine torque
keeps it level and he has

" full control as soon as halunce evalt

he strikes the water.

Most lessons in speedboat design have
come from the small outboard hydro-
planes. If‘the rﬁlés 4ay-a certai

weight the owmers usually build their
hulls much lighter than the rules allow

and make up the ’ﬂil':ference with two
heavy hardwood stringers that they bolt

. to the bottom of the cockpit. This ballast

puts most of the/weight at the stern and
can be moved to provide the right balance.

Nearly every new design of hull has
“bugs” that must be eliminated. Shaving
a quarter of ‘an inch from under the stern,
or slightly/changing the underwater con-
tours, may make a difference of ten miles
per hour,/ The first thing to do before buy-
ing or building a racing boat is to eonsult

. Below, driving boat with J00-horsepower engine

Occasionally a racer finds a plank in
the bottom of the hull split open or a
small section entirely missing after a fin-
ish. Smashing into the waves or striking
a floating object accounts for some of
these accidents. Lately they have found
that under some conditions a fast moving
boat contains a vacuum under it that may
wrench away part of the"hull. Thg 'mmd
may actually burst downward from' the’
negative pressure caused by the propeller
pulling the water away so fast. A step
that helps to circulate air under the hull
relieves the vacuum and helps give addi-
tional speed.

One company spent $15,000 in research
and built glass windows in a speedboat
hull to learn what went on in the water
underneath. They found that even an
(Continued to page 136A)

Top, boats finishing turn. Note how mechanics “ride on deck” to help "~

t
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Huge Sundial at Washington
Is Made of Sculptured BTORZ%L

Child playing inside this sculptured bronze sundial at Washingtan, D. C.,

gives an idea of its immensity

Beautifully sculptured in bronze, a sun-
dial large enough for a man to stand erect
within its circumference is admired by
visitors at Washington, D. C. The dial, ac-
curately designed and ornamented by a
noted sculptor, cost $31,199 to erect. It
rests on an octagonal pedestal of green,
polished granite at the entrance to Merid-
ian Hill Park in the capital city.

Memorial Is Erected to Insect
for Fighting Prickly Pear

For saving Australia from a plant pest,
a lowly caterpillar is being honored by
the erection of a memorial. A century ago
someone brought euttings of prickly pear
from South America and it became fash-
ionable to raise the cactus in flowerpots
and hedges. Before lung the plant became
known, and

in 1925 it hﬁ:{ered

65,000,000 acres of wvalu-
able land and was spread-
ing at the rate of a mil-
lion acres a year. Then
scientists went to South
I~ America to find an insect
nemy of the prickly pear
and brought back from
entina 2,750 pear-
g caterpillars, the
actoblastis cactorum.
*d in Australia and
jberated, they have since
leared 40,000,000 acres of
1e plant pest and won

emselves a monument.
I

o 5
Pull Cord Starts
% J? Airplane Motor

le

:_ Slartl

r.--

in the same manner that
an opthoard motor i

light' ship is fitted with a
small motor which drives
® Warris & Bwing  speed of seventy miles an
hour and at an estimated
cost of less than one cent
a mile. The plane weighs only 286 pounds,
but is sturdily built, and costs about th
same as_a _mr:dii.' riced futomobile.

e
e ke Lo, B0 P L s o
o g ) i sl L
Using pull cord to"start engine of British plane in
Same manner qs an'lbur{ motor 15 starfed
11 1. e i}
L . - -
-r e
o -
p ta] e Lk D -2

¢ ard
a light British(plane is<

{33 accomplished with a cord””’

madé to function. Thiy

the plane at a cruisingh

J‘.Xt'
SORE

A lie /;@H""HM“‘W

me of }u .
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Dry Land Ship “Rolls” as Sea Scenery Moves

T
COMPRESSED AIR FROM A A
GARAGE TO ACCUMULAT- -4 S0 :
OR TANK FOR 'h'HIE.TLEl o

PORT AND

STARBOARD
LIGHTS

ROLLING SURF. SOUND

EFFECTS BEHIND
SCENERY CREATE
ILLUSION OF SEA

== LIGHT BEHIND '
HFOHTHOLES WHICH ARE

RUBBER BUTTON TACKS
ENAMELED LOOK
LIKE. RIVETS

i COLUMNS OF BUILDING

E ] ! COVERED BY FUNNELS

——— = ..I'-..___‘_‘_._‘ £

o URsER BLOWS (il i
WHISTLE WHEN +
SUESTS ARRIVE

11
A
L
3

-

Complete from gangplank to moving
scenery which produces the effect of a
rolling sea, a dry land “ship” has been cre-
aled in the cafe of a middle west hotel.

cur T!-IEOLIGH SCEN

i—""l =

Aors NS7
. B~ |

SHIP'S CABIN INTERIOR wiTH /(s

EEE CEREL LR L il

i i
- SHAFT, ENTIRE '\, _
LENGTH OF ROOM S ~—apms

% \WHiCH MOVES SCENERY UP
~ AND DOWN PRODUCING THE
EFFECT OF HU‘I:.I.I‘HG SHIP

BEAM CEILING AND PANELED N . bl
WALLS OF KNCTTY PINE IN v
LADIES' SALON

The guests, or passengers?"ﬁ'ﬁl‘ﬁ-_ﬁy gang-
plank and are greeted by the purser who
blows the ship’s whistle, The whistle is
operated by compressed air from the hotel
garage. Columns of the room are con-
cealed by mock funnels and on the walls
are maritime se

J

es which move up and

eled walls of knotty pine.
I VI »

down, giving the effect that the ship 57
rolling. An electric motor drives a long
concealed shaft for moving the scenery.
The ladies' salon resembles the interior of
a ship’s cabin, with beam ceiling and pan-
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Automatic Signals Control Attic Railroad

Thirty feet behind the
Chicago and North West-
ern way [reight, which
has halted on the main
line to pieck up a mer-
chandise shipment, the
fast passenger train is
roaring around a curve,
But there will be no rear-
end collision. Automatic
signals are set, and when
the passenger train
reaches the adjoining
block on this attie rail-
road the power will be
shut off automatically and
the train will stop. There
are 856 feet of track on
the line, built in their
Bellwood, Ill., home by

Bl b Haterly and
eir father, a railroad man. The rails are

brass, laid on tiny wooden ties and held
with miniature spikes. Eight model en-
gines—the only part of the system not
home-built—draw power from third rails,
and hapl a“Mleet of thirty passenger and

i R 4= ' . A
. R e 3 A

- % %
kY . F_ 3
. i
i 1\_* - —_——

Eight-track roundhouse and turntable of model railway and the main line
and yards. ffl circle, going over blnlepr_!'nl.‘s of cars in basement shop

120 freight cars, built to one forty-fifth

scale of wood, with bronze trucks, the
‘passenger coaches having roller bearings.

In front of an eight-track roundhouse is a
turntable, and there are coaling and wa-

tering stops, passenger and freight stations,
- . N

¥ TG 3.[,_. oo )
- e %
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an icing depot and stock yards.
Switches and block signals are
being equipped with solenoid con-
trols throughout. A crew of four
boys mans the railroad from va
rious division points, exchanging
orders and reports by a telephone
system. l?)

Sun Blast Detector Gwes
Clues to Radio Failures

By using a device which reveals
the occurrence of gaseous explo-

sions at regular intervals on li& o

surface of the sun, Dr. Robert
Richardson of Mt. Wilson gbserv-
atory lmre™héen able to establish a
connection between the explo-
sions and the failure of short-
wave radios, Dr. Richardson finds
that when the radios are put out
of commission about every fifty-
four days, the solar blasts are
taking place at the same time and
at the same interval. These blasts,
the scientist says, are accompa-
nied by a decrease in the inten-
sity of the earth’s magnetic field.
The device used in the study is a
spectrohelioscope by which Dr.
Richardson is able to observe
masses of exploding gases on a
seven-inch image of the sun.

¥ s U/
.-'l- Instrument which alf occurrince of
f *explosions on surface of the sun
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Scaffold Elevated by Crank ~ .

e
. Is Tlme §aver for Decoratnrs ¥
- 4495 &

fa

Elevating scaffold for painters and decorators with pfn!form‘_ 1
which: is moved up or dewn by turning two cranks. [t ean be \ )
assembled or knocked down in less than an hour E .

Painters and decorators save much time
and effort on interior work by using am=
elevating scaffold, the platform of which
-can be moved up or down by turning a
“crank at each end. The scaffold can be

“moved about on roller-bearing wheels, the
._portable and elevating features making it
- possible to swing the platform above office
$=s furniture without moving the latter in
48 many instances. The platform is raised or
. lowered with the aid of a patented lifting
* jack at each end. The jacks are equipped
““with a safety locking device to prevent
.danger of slipping, one support always
““remaining in position while a second is
moved up or down until it locks in place
- ~and takes the load.

Ny
L ]
by

~ q[When the liquid starts to boil over in
, the distilling of turpentine, a hotter fire is
built to make it boil down instead of up.
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Perfumed Air Is Delivered by Coolmg Svstem

% cmcu:.mr.ﬁ PUMP o
-'3'5"%':;' WASHES AIR AND ipnms
OVER REFRIGERATED COIL

THEREBY COOUNG AIR

hich supplies pine-s d air by introducing
r as it is {f,;did

ilk That Doesn’t Cause Ras
Safe for Sensitive Persons

Dancers in one o hotel ballroom®

breathe the tangy &r of the north wood

Fi as they waltz, an innovation made possibl
“ by introducing a pine-scenting unit int reated milk which sensitive, or allergic
the air-conditioning system. The air nfants and grown persons, who su

—  drawn through filter pads, washed and® with a rash when they drink ordina
cooled. A dispenser with a gravity cai® ~\\milk, can imbibe with safety is describe

" %  buretor allows a pine oil to drip into the™gn a patent recently granted at Washing

2 air washer, the oil being mixed with wa- “on. Whole milk, skim milk and cream a
L. . ter as the air passes through. A quart an be made non-allergic by the method
~ + = pine oil scents the air for a period of eigh is claimed, and the desensitized milk
2 hours. There is nothing complicated abouw B can take the place of egg yolk in maki
such a scent unit and it could be installe mayonnaise for the consumption of peop
. in any home or office air conditioner op- sensitive to eggs. Proteins contained
. erating on a similar principle. > milk are blamed for inducing allergi
E symptoms in children and adults. Giving
g @[ The Swiss fire explosive shells at Alpi milk a spepal heat.treatment, it is claimed,
slopes to dislodge snow where it might Seliminates “or reducds the allergy-induec

&

- I,,r"'\.) Wols vau{ W-“"h-

'kﬁig Id AL Bae 1) r f.l.l. | /u:/{/

i . collect and cause dangern& avalanche ing Jer{dencles In applying this hdat treat-
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mera Set on Windshield

€ « 3 I"' _— = - \
ment, ordina¥y pastéurized ‘milk is poured
into containers which are sealed to keep

air out, and the sealed milk is heated to Snaps Traﬁc Violator Q‘
J N O 3 .

240 to 242 degrees Fahrenheit for about
two hours. Acids may be added to the
non-allergic milk without clotting the
casein, which is an advantage in the fE?l

ing of infants. — J? 5

Snap-On Garden-Hose' Cuuplmg
Fits Standard F‘luce’s

Ld C‘k’ﬁ,ﬂit.mhp:i

to any si: 1ndardr_ k.
threaded faucet®d -
by snapping on, a%.§ ¢
new hose coupling
givesa water-tightey’
connection with--
out using tools. It
has a swivel action
which eliminatesSy§

PR kinking uf h-:m_ 7

Venenan Shades Made of Paper g

Are Inexpensive and Washable

Venetian window shades made of ar:‘
heavy sheet of paper, accordion pleated
and cut to admit air and light, are inex-
pensive and easily kept clean. Being
glazed, the surface can be washed with a
damp cloth. The horizontal vents for light

Syl e |
W n

give the effect of slats, which do not close «

or tilt, but the entire shade can be raiscd$

and lowered with a draw cord. - N take pictures below, Neote timer on headlight
Ve V¥ s A

)

the fellow behind is not equipped with a
Q windshield camera before they straddle
5 traffic lanes or pass cars on a hill. Photo-
graph.ic evidence of traffic violations can
he taken with a three-lens camera that
—rgcords on a single film three views of the
car ahead. Mounted at the lower left
corner of the windshield, it needs only a
touch of a button to snap the pictures.
One portion of the film will show a broad
view of the road and the offending auto-
mobile. Other views show a close-up of
the offender, disclosing the license num-
ber, and record the time and date by pho-
- tographing a clock and calendar which are
mounted on the back of the headlight in

Vents admit light and air thr .ﬁuﬂg
w h folds like nc:ordifuh:u cnr,d' front of the camera.

- L

-

)

ey

'\.4 v

2
Drawing shows camera mounted on windshield tn‘\\J

ol L\ . '
Reckless motorists should be r:ertail '
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Bill Manday, cowbay pilat, locating wild horses
from cabin of his plane

cabin ship, and the old place began to
hum. Then Tom Arnold, operator of the
100,000-acre XU ranch in northwestern
Nebraska and South Dakota, bought one,
too. So did Leonard Keys, another prince
of the prairies.
But it remained for Charles J. Belden,
stockman and rancher of Pitchfork, Wyo,,
» and an amateur photographer and nature
. student as well, to show them how to have
- real sport aloft. On the vast Pitchfork
ranch, some 4,000 pronghorn antelope live
“and glory in exhibitions of speed. No legs
can outrun theirs. Nor has any animal
such an inquiring mind, When Belden and
-his friends sail over one of these herds in
THE modern cowboy has swapped his a plane, the antelope look up in astonish-
horse for an airplane. Up-to-date . ment. Then they begin to run but never
ranches are using planes to round up wild ' take their eyes off the strange bird over-
horses, locate stray calves, ride fences, # head. Thus while fleeing at a mile a min-
bring buyers, rush emergency supplies, « ute, they obligingly look right into the
and when business is done, to take the . cameras above.
owner coyote hunting, or run races with. + Ranch flying combines serious business
the fleet-footed antelope. J.and sport. When Frances Arnold, daugh-
Harry Minor of Hyannis, Neb., began ite-~ter of Tom Arnold, fell from a horse and
a decade ago when he went hume from the suffered a skull fracture, she was put in
state. university to show his dad how a her dad’s plane and rushed to Omaha—
ranch really ought to be run. With a cou- 450 miles, or thirteen hours, away by rail,
ple of oil barrels he marked off a landing but only 300 miles, or three hours, by air.
field on the side of a sand hill, bought a Her lif¢ was saved b;r the tnp But when
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Ranch plane Aying over cattle on range, a guick method of checking

the work of cow hands. Below, baby antelope raised on ranch ready
for an airplane ride to the zoo

a plane nrri\.red'?at lee-
teetse, Wvo., a cowboy
willing to ride anything
hopped astride the tail
while the pilot wasn't
looking and remained
there as the ship took off,
Those inside the eabin
couldn't see their stow-
away, but the ship was
so tail heavy that the pi-
lot suspected something
was wrong and one
glance at the excited
crowd below gave him a
good idea. He swung
around and landed as
gently as possible. The
cowboy scrambled off,
unharmed.

Some ranchers pilot
their own planes, others
hire pilots. Plenty of
young fellows leap at a
chance to be a cow pilot,
working with the other
hands when there's no
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: Airplane wsed to frighten wild horses out of bad lande of Wyaming and move them inte open country
where cowboys herded them into corrals. Some of animals can be seen

flying to be done. There's plenty of wind
on the plains at times and the boys at Al-
liance, Neb., boast they use a log chain for
a wind sock. More accurate testimony as
to sand-hill wind comes from Bill Man-
ning, a cow pilot who made a record run
from Belle Fourche, S. Dak., to Hyannis,
Neb. In a ship with a cruising speed of
only seventy-five miles an hour, he cov-
ered 250 miles in one hour and twenty
minutes, which means his plane was going
180 miles an hour, virtually all the dis-
tance, aided by the wind.

In the mountain country, flying becomes
still more hazardous, but because of the
very roughness of the terrain, it is an even
more valuable aid to the man whose
wealth is scattered there. Modern ranch-
ers deal in terms of thousands, whether it
be acres, cattle or sheep. Much of the
property often lies far from headquarters,
yvet they must be constantly in touch with
it in all kinds of weather. Take the Arnold
property, for instance. Headquarters are
in South Dakota, but much of the grazing
land lies in Nebraska. In addition to 35,000
acres which he owns, Arnold leases thou-

sands more. He also runs cattle on a near-
by government forest reserve.

It's no small responsibility keeping track
of so much territory, so many cowhands,
such big herds. But when saddles, brand-
ing irons, spools of barbed wire or any
other items are needed down in Nebraska,
the boss can send a cowhand flying with
them from the home place in South Da-
kota in no time at all. Personally, he can
supervise the work in a dozen different
places. His plane, through the spring and
summer, enables him to see that wells are
kept going, fences repaired, and calves
looked after.

In the fall, when the cattle are ready for
market, the plane again pays dividends.
The big western ranchers sell nearly all
their livestock to small farmers who buy
the range-fed animals and fatten them
for the market. In the old days, these cat-
tle were shipped to a central market and
re-sold there. This involved shrinkage in
the animals themselves, and there was also
a middleman's fee. Now, Arnold and his
pilot hop into a plane, fly to Iowa and
bring back three or four prospective buy-



4 gt

-

LIS BT L LS Vi S
£ p Uy aY s ." :5‘5
» . "**POPULAR

ers in a single day. They show
these farmer-guests the stock and
sell it to them on the spot. Then
they ship it direct to the feeder.

In the winter, too, the plane has
an advantage over the cowhoy's
pony. After a heavy snow, cattle
often become caught in pockets
of the hills and mountains, Find-
ing them on horseback may take
so long that the cold will cause
many fatalities. But from a plane
flying low, such animals can be
spotted instantly. Frequently, too,

MECHANICS
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planes can get through with food
or other supplies for men or beasts
when roads are impassable.

]

The traditional foe of the cattle kings/-

the sheep men, also have been converted

to flying, Often a shepherd and his flock

will be sent from headquarters in the
desert areas with orders to go wherever
feed can be found. Soon the owner may
not have the slightest idea where his sheep
are located. A plane runs them down in a
few hours whereas it might take several
days by any other mode of travel.

Last winter a sheepherder of the Cody,
Wyo., region, was saved from death by
Cowboy Pilot Bill Monday., The herder
had been lost in a blizzard for three days

Below, plane ready to round up wild horses

Anl'ri'npr‘ﬂuing from plane, shadew of which can be seen.

S P
but finally made his way to ranch head-
quarters. His feet and hands were frozen
and he was suffering from exposure, but
drifted roads made it impossible to get
through to Cody. Pilot Monday responded
to a telephone summons after a runway
at the Cody airport had been cleared of
snow. He landed on comparatively level
benchland not far from the ranch house.
Teams scraped away the snow to make a
runway for the big plane to take off. Then
it was a short trip to Cody where doctors
were available.

Y.
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Robot “Four-Minute Man”
to Lecture on Machines
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Putting together the mechanical man whe gives
“canned" lectures at Tn:u exposition

Four-minute lectures by a mechanical

man are a feature of the exhibit by the_

U. S. department of labor at the Texas
Centennial Exposition. The robot, con-

*structed—im @ Pittsburgh factory, has a_

“built-in" speech on men and machines
with which to entertain his audiences.

k'

ertical Sundlal with Photo
Is Set in Picture Frame

|

glass-faced plr:-
« ture frame, a pho-
 to =<undial that is
- s ornamental for the
_*indoor garden, so-
—
larium, sun porch
| or other sunswept
place in the home
is read like a
clock, is the
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12U 0k Lt
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vertical type. The sun strikes it from th
rear and the shadow appears throug
translucent glass, indicating the time o
a clockwise dial. A circular photograph
may be mounted on the dial plate
means of four triangular prongs.

L% —m
T Ba?'nacles Shocked off Shi
by Weak Electric Current

Barnacles and other growths of plan %

~
<

'\ and animal life can be prevented fro

forming on the hull of a ship by passin
a weak current of electricity through
hull, it is claimed by a Danish inventor
who has devised a method for doing thi
He says his method costs little and ca
also be applied to piling and other su
murf.,ed structures attacked by barnacl

Iiarm:ade Drags Auto to a Sto
Protecting Workmen in Stree

After several employes of a Chicago gas
company had been injured™by automo-
biles crashing through temporary street

arricades, a heavy steel barrier which
irags the car to a sto devised. It
stands three feet high-find is slightly wider
than a car. Wher"the automobile strikes

i b

3

When this steel barricade tachles an autemobile it
dozsn't take long to drag it to a halt

it, the front wheels engage the sturdy
base and shove it a short distance to a
stop. It is placed far enough from the men
at work to check any car out of control.



& F &R

. . POR

Midget Plas;eré '

ECHANICS

Midget football stars
fashioned of felt and wire
take the part of real grj
iron players in posing #r
the camera of the Buf-
falo, N. Y., Times. X—do®
scPPTTOh of ihrilling
plays in the big game is
flashed over the tele-
phone or telegraph to the
Buffalo newspaper office.
Staff artists and sports

Above, newspaper editor
poses midgets in scene of
football game occording to
deseription received by wire.
Player is punting from goul
line. Left, midgets illustrata
forward pass play which
resulted in touchdown

writers pose the tiny playerd on a midget
football field lined to scale, contorting the
dummies into lifelike action illustrating
the play. The cameraman shppts the scene,
and a few minutes later the presses are
rolling out newspapers with_the account

of the game illustrated dyamatically by
pictures of the midget tearhs. The dolls
are made of felt rings an ‘bands of vari-
ous colors strung on wire sigid enough to
be poised in any position. In other sport
seasons they are used to illustzate hockey,
baseball and other gamesy; When photo-
graphs of an airplane accident in the south
failed to reach the newspaper in time for
publication, the editor used the midgets
with a model plane in a seene drawn by
staff artists to represent the actual disas-
ter as described by wire. These photo-
diagrams give the newspaper reader a
“picture” of the event faste¥ than actual
photographs could be obtafned.

7 6
Soldering Pliers Hold Work
as Jaws Apply Heat

an electrical out-

o

Flameless soldering pliers, the jaws o
which heat when the tool is connected to

let, permit th

operator to work
without goggles,
in greater safety
than is possible
when open-flame
torches are used.
The jaws of the
pliers hold certain
types of work
firmly, at the same time applying heat.
The tool is especially useful on such jobs

as making sweated joints on the new t
of solder pipes and connections. It W‘Q
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All-Steel Utility Trailer Has“Hinged Cover

Capable of a maximum load of 1,200 mobile dealers. It is mounted on two
pounds, an all-steel utility trailer is being standard auto wheels and tires and has
prepared for introduction through auto- the standard Lt'eadqf fifty-six and one-half
irhes. The list price will
be low, according to the
manwfacturers, Equipped
with a hinged covereand
tail gate, the trailer's
lines will conform to
those of the modern au-
tomobile, A large amount
of baggage can be car-
ried and at night the
trailer may be converted
into a sleeping compart-
ment by using air mat-
tresses. A canvas cover
attached to the upraised
hinged cover gives pri-
vacy for the occupants.
The trailer is eight feet
long over-all and forty-
seven inches wide. It is
expected to meet the

needs of many tourists,
sportsmen, merchants,

ven-fs and farmers.
‘Heavy’ Ice Is Made

in Five Forms
by Pressure

In addition to the or-
dinary ice, which is light-
er than water, five other
kinds of ice are produced
by applying extreme
pressure at varying tem-
peratures. The solid
crystal of ordinary ice is
formed by the molecules
arranging themselves in
orderly fashion, layer
upon layer. Water mole-
cules have a random
makeup. When ordinary
ice is squeezed, the mole-
cules “shrink” and revert
to the random arrange-
ment and the ice melts.
Applying further pres-
“-? sure carries the molecules

to a point where another

Top, storing baggage in trailer. Center, on the road. Bottom, trail
- arranged for two to sleep. Note protective curtaing
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orderly structure, anoth-
er solid erystalline form,
becomes feasible. This
kind of ice is heavier
than water and therefore
sinks. Pressure necessary
for this ice is nearly
100,000 pounds per square
inch at thirty-two de-
grees Fahrenheit. In Ger-
many, prior to 1903, Tam-
mann produced two new
varieties, and later pub-
lished evidence of anoth-
er, by using temperatures
of twenty to thirty de-
grees below zero at pres-
sures up to 50,000 pounds
per square inch. In 1912,
P. W. Bridgman of Har-
vard discovered two new
modifications by using
pressures six times as
high as Tammann's. One
of these can exist at tem-
peratures of boiling wa-
ter, provided high enough

pressures atl_'? avaiiable.
il

Fishing Line Dried ¥ .
by Reeling through
Wax Cartridge

Preserving your fishing
line in good condition is a
simple operation with a
wax cartridge which clamps on the fishing
rod. It is attached with a small clasp
which can be left on while fishing. At the
end of the day the line is drawn through
the cartridge to the reel and dried, waxed,
and tested for weak spots. Soft rubber
plugs squeeze out water and excess wax
composition. The cartridge can be refilled
with wax, goose grease or a special com-
puunrﬂ 'Etﬂris chrpme-plated.

-
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“Mercy Tank” Speeds Relief
to Storm and Flood Areas

403

Two views of “mercy tank™ plunging into swamp and Bn d
It hauls provisions and rescue eguipment intoe disaster arca

Whether its rescue mission is in swamp-
land or hill country, the “mercy tank" -
built by Donald Roebling is designed to
“take T *—Ftypurpose is o carry emers
gency relief to scenes of disaster when
other means of transportation are blocked
by flood, wreckage and impassable roads.
The tank is four feet high and eight feet
wide, with room for fifty persons or a
large cargo of provisions and rescue
equipment at the rear. In front is the pi-
lot's cabin. With traction like an army
tank it can navigate water or land.

{[Names and addresses of manufacturers
and dealers in articles described in this
magazine will be furnished by our Bureau
of Information upon request accompanied

A= I'r‘nlpi: :‘k% :ﬁiW:ﬂn:’fjﬂé by stam L, E@d’reﬁed envelope.
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\ RECEN'I‘LY fire de-
¥ tectives hidden be-
hind an office partition
heard this amazing con-
versation.

“T'll give you any kind

¢ of fire you want,” one
. of the voices said. “T'll
burn the store to the
ground or blow it up
with an explosion. Or,
if wou prefer, you may
have a smudge fire that
* causes plenty of smoke damage, or a flash
-+ fire that singes everything in sight,”

The detectives were listening to a pro-
fessional “torch” arranging to fire a store
so-the owner could collect insurance. The
“fire insurance racket” is widely spread
these days and firebugs guarantee to cre=-
ate any type of fire. For smudge fires they
use a smoldering chemical that deposits
its heavy soot on everything around, and
for flash fires they use a combustible gas
that destroys the value of goods without
completely burning them.

Most people would say a fire destroys
every trace of what caused it or helps it
to spread, but arson squads work miracles
with a few pieces of burned wood. Cracks
and check marks on the charred surface
tell them the approximate temperature at
which the wood burned and from this in-

404

formation they decide
whether a chemical was
used to start the fire.
Then they can tell
whether a fire was ac-
cidental or whether it
was touched off. One
might think that an ex-
plosive time bomb that

Malking photomicrograph of evidence found at fire.

Center, enlarged photes of rabbit and fox hairs

which solved fire. Below, chemical crystals found
embedded in charred weedwerk

»
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the FIRE DETECTIVE .

consists entirely of chemicals would leave
no trace of itself but when this method
was tried in Los Angeles the arson squad
dug microscopic traces of the chemical out
of the woodwork and traced it back to the
man who had purchased it and built the
bomb. Even when an invisible gas is used,
detectives can find telltale evidence in the
ruins of the building. Ten

years ago firebugs were i
destroying a million dol- -
lars worth of insured
property in Los Angeles
each year but now the
annual arson loss is only
one-tenth as much. The
reason is that Paul Wolfe,
h.-—-—-_l

T = .Wf'i—:i'.

Top, examining fatiron and switch used to start
fire. Center, analyzing pas samples from fire. Bot-
tom, a firebug “plant™ that failed

4 677

PN
i

head of the arsof squad, has scientific
wayveof Tinding out how fires start.

One of the tools of fire detectives is the
microscope. With photomicrography they
can tell exactly what was burned in a fire
and sometimes this leads to finding the
cause. A fur merchant whose stock was
only partly insured lost his business in a
blaze. The fire wiped out a fortune in sil-
ver fox furs. The fire detectives found a
few strands of hair in the ruins and put
them under the microscope. A strand of
real silver fox hair looks like a black line
with white horders but these samples had
a dark beaded appearance. The fire de-
tectives searched their microscope library
and found that the hairs were actually
those of a rabbit, That enabled them to
prove the merchant had substituted rabbit
pelts for his expensive furs and had set
the store on fire in the belief that he could
collect his insurance money and still have
his expensive fox skins.

Some incendiarists try to allay suspicion
by writing threatening notes to themselves
or setting the stage to make the fire ap-
pear to have been an accident. A favorite
trick is to make it appear that the owner
loses money when a fire occurs in spite of
his insurance. Once Wolfe investigated
the burned premises of a clothing mer-
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'{ chant who had a*bateh of large
rush orders in his safe. Business
apparently was so good that the
fire was a real calamity. The or-
ders were bona fide, Wolfe found,
but had been given because the
merchant had been offering goods
at one-third his regular price. He
would have lost money if he had
been forced to fill the orders, yet

MECHANICS
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some of the lead and iron
scrapings from the sereen.

“The firebugs often
think up intricate schemes
to make it appear impos-
sible that they could have
set a fire. Last year a
woman's house was set
on fire by a burglar who
accidentally tipped over
a lamp after he had
bound and gagged her.
She managed to escape
from the burning build-
ing only at the last mo-
ment. At least, that was
her story. But we found
she was wearing very
tight slippers that she
could not have gotten in-

o

their presence seemed to show
there was no reason for a fire.

“Another kind of fire is the fake
burglary type,” Wolfe says. “In such cases
the owner removes some of his valuables,
scatters a handful of burned match ends
around the house, sets the place on fire
and calls the fire department after the fire
has a good start. The chances are the fire
will be extinguished before the place is
completely destroyed. Then the owner
finds some of his valuables are missing.
Coupled with the burned match ends in
the unburned part of the house, this lays
suspicion on some prowler,

“Real fires from such a cause are un-
usual, so it's easy to discover how the fire
was really started. One firebug even cut
the screen of a back window to help carry
out the idea of burglars. I borrowed his
pocketknife and put it under the micro-
scope. Still adhering to the blade were

Top, electric plate used by one firebug to start blazse. Below,
evidence gothered at scene of one fire

to while her arms were bound. The cloth
gag, she claimed the burglar had taken
from his pocket had her own laundry
mark on it. She had tipped over the lamp
and started the fire and had then gone
outside where an accomplice tied up her
mns'!’

One of the arson squad's toughest cases
involved a large residence that was almost
gutted by fire one night while the family
was away. A fire had been left in the
fireplace and apparently this had started
the blaze. But in the middle of the room
one of the detectives discovered a charred
pine knot to which several feet of wire was
attached. This slight clue led to uncover-
ing an intricate scheme. He found the
family dog always slept in a box in the

({Continued to page 116A)
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A Conﬁnﬁﬁher

Less expensive than
air-conditioning an entire
room, a small cooling unit
can be installed in a
glass-walled “office with-
in an office.” The glass
sides of this office area
extend perhaps six feet
high, with the top open
to assure circulation of
fresh air. The unit in-
stalled on one side sup-
plies a current of cool air
which settles to the floor,
driving the hot offige-air
upward. It-ean-be regu-
lated by turning a knob.
Two or three desks can
be accommodated in the
walled area cooled by
one small air-condition-
ing unit,

%
Sr‘ﬂ hage
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Above, pienic lunch is
kept fresh in the airtight
bag, which does not ab-
sorb edors. Right,during
beach party, handbag
and other belongings are

stowed in bag to keep
out of sand wf er
OV
V' "

Cools

Glazsed-in office space, open at top, is an “oasis" of comfort on hottest
iuy/;_s an air-conditioning unit suspended on side supplies cool air
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Wat rpr of Silk I{lastﬁ: Bag far Picnic or Airtight Storage =

Watertight and airtight, a transparent
zipper-sealed bag is finding a multitude of
uses at home and touring, on the beach
and at picnics. You can pack your lunch
in it and find the sandwiches fresh hours
later. On the beach it keeps sand and
moisture out of handbags, and is handy
for stowing away wet bathing suits anb-
towels. It furnishes a mothproof containe
for small furs, and because it resists ul-
traviolet ani}nfrared rays it is a useful
wrapper for valued photographs, papers,
and garments that might
fade. In traveling, th
bag serves as a earryall
for toilet articles and . o
first-aid kits. At homeit
keeps cigars, cigarettes Y\«
and tobacco fresh, and is~
a handy bag for sporting -
clothes and equipment on
the way to golf course or
tennis court. The bag is
made of silk unpregnated{
with oil and a plastie
material, and may
washed or dry cleaned.
It is unaffected by grease, % .
‘fl"vlﬂld at. e
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‘ _' %tate Troops Use Sound Flhjn
for Identification of Criminals
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tractor to be carried from
one cleat to another, thus
reducing vibration.
Spokes are attached to

»

Talking motion pictures are the latest
ally of the state in apprehending criminals.

" It is proposed to make a sound-film rec-

|

",

ord of the ecriminal routine procedure by
the police, as a permanent means of iden-
tification. The method is being tried out

aby state troops of New Jersey. It was in-

\’ stituted b

former head of the state police.
.‘T‘  of S"ﬁ‘\—.cq
¥ Open-Tread Wheels on Tractor

Col. H. N

arzkopf,

Do Not Pack Ground

Self-cleaning
tractor wheels
which do not pack
the ground and
also remain free
of dirt have an
open-tread design
with side rims an-
gled toward the
center circumfer-
ence and spiraled
cross cleats so
spaced as to per-

W — .

FEia ™

New Jersey state police demonstrating their methoed of identifying crim-
inals by making sound motion pictures in their studio

L

the inner rim, leaving the
dirt free to fall through
the wheel and onto the
ground. All joints are
arc-welded and the width
and thickness of the steel
rim vary with the weight
of the tractor on which
they are used. It is said
the wheels offer better
traction in hard or loose
dirt and thus save fuel.

/Eaﬁratnries on

Wheels Help
Cheese Maker

Giving the smallest

» cheese producer a chance
to take advantage of sci-
entifie processes devel-

oped hy the E S, depart-
menf o agriculture, two

traveling cheese Ties are touring

Wisconsin and Ohio. The laboratories,
mounted on automobile chassis, have hot
and cold water on tap and electricity from

-
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Scientist in the mobile labaratory shows how cheese °

should be manufactured

storage batteries. Incubators in which the

temperature is controlled hold pure cul-

tures of bacteria and microscopes and oth-
- v
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er mstrtmnts are ¢ar-

ried in padded compart-

ments. Any cheese maker
can have his cultures ex-
amined by the traveling
laboratories and can
learn the reason for any
trouble he may be hav-
ing with bacteria. —

Four-Wheél Yacht
Built of Old Auto
Sails Dry Lake

“Landlubber” szailors
skim over a dry lake in
California in a four-
wheeled sailing wvessel
that is part yacht, part
automobile. With a mast
mounted above the front
axle of an old auto chas-
sis and a bowsprit like a
wagon tongue, this desert
schooner takes the wind
in her sails and rolls

along at forty miles an hour. When the
sun raises heat waves over the sand, the
sails seem to be scudding on a real lake.

LW
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Traveling scales call at the farm to weigh livestock. Floor of trailer

serves as weighing platform and scales

Portable scal€s

T his is California’s ve

iop of the up-to-date prairie schooner, an old auta

rs
Jhnti tﬁf H g[;;:mmth bed of a dry lake
.-,-h ‘ -

hind the agricultural agent’s car are being
used to weigh farm animals in Oregon.

are in box mounted on side
mounfeﬁ on4a trailer be-

The trailer covers e —ecir—
cuit of nine counties
every month, weighing
animals for membhers of

baby beef clubs and en-

abling them to keep ac-
count of weight gains and
costs. The scales platform
forms part of the floor of
a two-wheeled trailer,
which has adjustable legs
on each corner that drop

down to make it rigid
while in use. The rear

gate is lowered to form a
cleated ramp, both ramp
and platform being cov-
ered with fine mesh
screen to keep the animal
from slipping. The scales
beam is in a box at the
side of the trailer. The
weighing trailer was built
by faculty and students
in the agricultural engi-
neering department of
Oregon State College.
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Forerunner of the “§1,001" on a trial run. This train, with three coaches, weighed
250 toens and made 100 milex an hour. The new one, with four coaches, weighs only
half as much and maokes 112 miles per hour

SUPERSTREAL-ILINE speedsters, just

completed and tested to satisfaction in
Deutschland, represent all types of motive
power. Most of the new Teutonic locomo-
tives are lighter in weight than apy hith-
erto known. For example, there is the
“61,001" locomotive with its four stand-
ard-size coaches, This entire train weighs
fifty to 100 tons less than a single steam
passenger engine of the latest type now
operating on the Union Pacific, and not
much more than one of our standard Pull-
man sleeping cars.

Two years ago German engineers of
railway equipment decided to conduct a
series of secret tests, their major aim be-
ing the increased efficiency of the steam
engine. Results have been notable. Though
weight has been sliced down materially,
power has been increased to an astonish-
ing degree. What is the secret? In the
case of steam locomotives the procedure
has been simple. The generous use of al-
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loy steel cuts the weight almost a third,
and numerous pre-heating devices raise
the temperature of the water to the boil-
ing point before it is delivered to the feed-
ing dome of the boiler,

The new pre-heaters are being built in
front of the firebox and the exhaust steam
is turned into valuable power. The Ger-
mans, with pardonable pride, now an-
nounce that the use of this steam-saving
system, together with a superheater which
operates at 752 degrees Fahrenheit, plus a
three-cylinder driving gear, enables the
new “61,001" to develop 3,000 horsepower
and a sustained speed of 112 miles an hour.

German designers have not, by any
means, neglected other forms of motive
power. Two new types of Diesel-operated
passenger units have just been developed.
The first, equipped with two Maybach mo-
tors of 600 horsepower each, has a super-
charger to decrease fuel consumption and
weight. Another kind of three-car Diesel-
- e
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equipped train employs a giant engine,
which, with compressor in operation, de-
velops 1,400 horsepower. The train also
carries a “baby"” Diesel engine of only 120
horsepower, which furnishes power for
air brakes, light generator, ventilating
equipment and magnetic brakes.

New developments also have been an-
nounced in all-electric engines. It was
found, after exhaustive tests, that the di-
rect, or electric driving gear was most
efficient for starting and low speeds. Ac-
cordingly, some of the newest electric en-
gines are being equipped with a two-speed
hydraulic gear, similar to the automatic
overdrive in the modern Ameriean auto-
mobile. The high-speed second gear of
the hydraulic transmission cuts in at sixty
miles an hour and earries the eleetrie train
to its top speed. The lower gear is used
in starting.

Today the most famous of all the German
all-electric locomotives is the “1-Do-1."
It develops 4,800 horsepower, which is 180
more than the giants of the Pennsylvania

-

i i,
pRaA ! (IART T T

Top, twoe E00-horsepower Diesels drive this German
fiyer, Center, side wiew of the “61,001." Below,
glazs coach driven by motors in truchs

railroad that haul the “Congressional
Limited,” the “Senator” and other famous
Washington to New York speedsters. The
German locomotive is not quite so fast as
its American counterparts, however. Also
in the all-electric category is the new “all-
glass coach.” It is a single-car unit driven
by motors located in the trucks, and draw-
ing its power from overhead. With the
exception of the floor and a couple of feet
of the sides, the body is made mostly of
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Left, the “61,001"
traveling 112 miles
per hour. This Ger-
man coal-burning
atreamliiner, light
in weight and fast
on itz “feet,” is
making the cele-
broted “Flying
Hamburger™ seem
slow by comparizson

Right, interior of observation

car of the “61,001" with the

famous locomotive showing in
the bockground

shatterproof glass. It is
designed for sight-seeing.
Increased speed of Ger-
man trains has called for
considerable advance-
ment in braking equip-
ment, This resulted in
the development of the
“magnetic brake” It is
used in addition to the
standard brake. The bar
of the magnetic brake
rides normally above the
rails, but when quick
stops are necessary, it is
lowered into contact with
the rails, holding to them
by magnetic force. In the
case of the Diesel and
steam locomotives, the
power is supplied by
eleciric storage batteries
but in electric locomo-
tives, the power is avail-
able from the same source
that runs the engine.

@ Our Bureau of Infor-
mation will answer ques-
tions regarding articles in
this magazine, if accom-
panied by return postage.

Dining car of the German lightweight train, the “61,001," with double
tables on one side and singles on the other
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QjRadium on Fire Finder Aids Lookout at Night

% Radium compound applied tg the
% fire finder used by the government’s
% forest service helps lookouts to lo-
% cate fires at night in the forest. The
* compound is used on the numerals
-.”f the azimuth and the cross threads

e L L1 ]
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fire finder with rndlnm-r-l.*nﬂrld cross threads

of the fire detector, enabling the lookout
to make fire location readings without the
aid of lantern or flashlight. Reflections of
artificial light against the windows of the
lookout stations have handicapped ob-
servers making readings at night. Under
the radium treatment, the numerals and
wires on the detector show up like the
face of a luminous dial watch.

§ Taop, fire lookaut station and, circle, observer at work. Bnttﬂm.ﬁ

Air Stenlwecl for Operation
by Germ-Killing Rays

Tubes which deliver a barrage
of germ-killing rays into a hospi-
tal operating room are being uses
to make surgical operations safe
at Duke hnspltal Durham, N, C.
The fubes, of particular value in
cases of chest surgery, have been
found to reduce operating-room
infections and it is said patients

from operations when the germ-
killing rays are used. Open plates
/of germ culture media placed near

\%the center of radiation of the ~2
tubes for an hour during a chest operation
collected enough germs for only three
germ, colonies. Plates exposed the same-"

way ‘when the tubes were not used col-"

lected enough germs from the air for

nearly 100 colonies. The surgeon and his
asgistants in the operating room are pro-

te¢cted from the rays by goggles of in
lass and hoods of starched ¢loth.
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suffer less severe after effects™
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Left, electric sprayer which dampens clothes
for irening, thus eliminating the uswal “fin-
ger-shaking® eor "bottle-sguirting” methods.
Above, cabbage shredder and vegetable peel-
er which follows the contour of the vegetable
or fruit because the blade pivots. A lifter
removes eyes and bad spots

Left, oil-burning heater with od-
justable shutters to direct heat
where desired. With shutters open,
radiating heat iz supplied, and with
shatters closed, the heat iz circu-
lated. It burns Ffoel oil wvthout re-
guiring machinery, wich or light-
ing ring to atomize the oil. Above,
aluminum mizing bowl with elec-
tro-hardened finish. Neote the grip
under which the hand slides




Above, adjustable rod which provides extra hanger
space in closets. [t is installed without nails, hooks,
screws or toels by expanding it to proper length,
then turning outer tube which couses an internal
screw (o expand i so the rubber-faced ends are
forced against the walls, Right, electric ironer
which folds inte a neat cabinet when not in use,
T he cabinet is on casters, so it may be moved easily
to any convenient location

Left, steam presasure
double boiler which
saves fime in cooking
and prevents food from
burning. Inner and out-
er vessels clamp tégeth-
er. Below, wire Fframe
and rubber disk which
separate eream from
milk right in the bottle
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Street Brush Built of Odd Parts

Cleans Pavement for Painting
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Reveolving brushes on homemade street cleaner
sweep line where traffic lane is to be painted

' S Before painting traffic lines on the
Sstreets of Lincoln, Nebr., the police crank
up their home-built sweeper and clean the

avement. The sweeper has a little of

verything in it—an automobile generator,
ir of wire brushes, two “scooter”

heels, the gasoline engine from a wash-
ing machine and some odd parts. The ro-
tating brushes at the bottom of a vertical
shaft loosen the dirt, and as the sweeper
moves on, the exhaust of the engine blows
away the dust. The shaft rises and falls
with the irregularities of the pavement.

The handle is made of one-inch tubing.

Micrometer with Comparator

?\/}_ﬂq Replaces Set of Gauges

Designed to
serve the com-
bined purposes of
an indicating mi-
crometer and a
comparator, a new
tool replaces a
whole set of solid
tolerance gauges
and provides a
means of making
measurements
qumklz. on mspe;:tmn wurk The indicat-

MECHANICS

the work until the indicating hand rests
at zero, thus giving the correct measuring
pressure and eliminating all element of
“feel” or sensitiveness of touch. Only one
reading is necessary. The tool may be
used as a comparator or snap gauge for
quick checking of pieces in quantities.
For inspection for roundness, the work is
rotated and any deviation is shown by
variations of the indicating hand. Taper
is detected by sliding the work lengthwise
between the anvils of the tool. Special
sizes of the tool up to thirty inches can be
obtained, but the regular models are one
and two-inch tools. An outstanding feature
is that it requ.lre little skill to operate.

F%'restwlé’lre Fighters Directed
by Observer in Plane

Watching the progress of a forest fire
from an airplane high above the confla-
gration, the flying forest ranger charts the
attack and marshals fire fighters by radio
to strategic spots. This up-to-date method
of checking the devastation of our forests

by flame is used in the eastern states as
well as the heavily forested western

New Jersey officer surveying scene of forest fire
from plane and directing the fight by radio

mountain regions. When 100 square miles
of the pine forests of southern New Jersey
were swept by fire recently, Col. Leonidas
Coyle went aloft as observer and directed
the ground army of 2,000 fire fighters by
radio telephone.



PERH.H.PS you have
not considered the
interesting possibilities
of a receiver using forty
tubes and five loud-
speakers; however, sev-
eral of these super de
luxe installations are
now in use. The set
consists of two major
units designed by E. H.
Scott, a Chicago manu-
facturer. It weighs 620
pounds and includes an
automatic record chang-
er and complete record-
ing equipment.

Three separate audio
channels are incorpo-
rated in this receiver
which is said to bring in
program selections from
all parts of the world
with astounding clarity.
The first channel re-
produces the low fre-
quencies from 30 to 125
cycles, which are heard
through the large 18-in.
speaker. A second chan-
nel is used for the me-
dium frequencies from
100 to 1600 cycles,
through ‘slightly small-
er dynamics; the third
covers the high fre-

quencies through two special H.F. speakers, one
of which the young lady is helding in her hands.

A separate cabinet, shown in the center photo,
is used to house and properly baffle the five
speakers. The full-range high-fidelity receiver,
power-supply units and phonograph turntable
are installed in the specially designed console
cabinet which appears at lower left.
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REAMPLIFIER

By F. M. Lund

NDW you can bring in those foreign
stations that are beyond the reach of
your present all-wave receiver. The pre-
amplifier unit to be deseribed, is inexpen-
sive and easy to build; it greatly extends
the usable range of almost any short-wave
or all-wave set, increasing the strength of
the received signal from 2 to 20 times.
Better selectivity, the elimination of re-
peat points and unwanted code signals,
bring the weak
distant broad-
casts well above
the noise level.
Sensitivity is
advanced to a
degree which
makes possible
excellent loud-
speaker recep-
tion of many fine
European pro-
grams that you
are now missing.
The amplifier
has its own filament supply but the B-
voltage must be obtained from the receiv-
er that it is to be used with. However, it
is a simple matter as anything from 100 to
250 volts will be satisfactory. This blue
positive B lead, indicated in the diagrams,
can be connected to the voltage divider in
the set, or, if your receiver has a pentode
power-output tube you can get the nec-

e
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for your ALL- WAYE

essary voltage directly from the screen .
prong of the tube. The red lead goes di- .
rect to the usual antenna, or to one side ‘1‘5)
of a doublet antenna system. A green lead

is run to ground or to the other side of a
doublet; the black wire is fastened di-
rectly to the metal chassis base of your
receiver, A remaining yellow lead is then
connected to the regular antenna post on
the set and you are all ready to go after
new foreign stations for your log.

All parts are assembled on the simple
sheet-metal base detailed in Fig. 1 and
arranged as shown in Figs. 3-A, 3-B and
3-C. A schematic diagram is given in Fig.
2 and the simplified wiring diagram ap-
pears in Fig. 3. It will be noted that this et il
last diagram shows all parts and connec- =
tions as viewed from the underside of the
base.

Coils T: and T: are available already
assembled in shield cans with trimmer
condensers Ci, Co, Ca and Ci. In faet all
wiring shown within the dotted lines in
Fig. 2 is completed by the manufacturer. Al e
This insures correct short lead lengths, a SWITCH 5| —ap
feature of utmost importance in
short-wave work. These coils

have been carefully designed for e e E{anhglr}:;tw ISy PORV BRP
this p:trtis;uiiu‘ IJl‘L‘.‘-:nnpl:ﬁm' and SWITCH Si | TGANG COND. 0%
; i ; S 7o oF BASE
do away with plug-in coils and r,,t.;h_"-_.__"z.l. T S3 ROTART
complicated wiring, [LIVER GROUNDEL hs RO
The ganged tuning condenser is |
{Continued to page 140A)
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One-Tube Set Works on Six Flashlight Cells

WIRE USED
ALL COILS CLOSE
WOUND 1N SAME
MHECTION AMD
SPALED 'y APART

—

+A4 -f

BiAS = |GROUND 1k ¥

bmﬁl

o —
! WDOD | BRACKET
SLREW T | |'ﬁ'
+B
BVOLTS

i COMBINMATION SWITCH AND

REGEMERATION (OMIROL
500,000 OHMS

W AND
FEG COMT.
(SIDE VIEW)

- i

* MOUNTIHG

FAMNESTOLK CLIFPS

TWiO 1%-W.
TTFEPEV;@ Fie.3

FLASHLIGHT CELLS

CONNECTED IN PARALLEL  FOUR -
FOR 1'5-VOLT A-BATTERY CELLS IN SERIES FOR 6. B-BATTERY

T

VOLT TYPE" U 2" FLASHUGHT

SIX flashlight batteries of the

variety available in the five-
and-ten-cent stores, will operate
this little one-tube receiver. The
outstanding features include un-
usually low cost, crystal-set sim-
plicity, space-charge detector and
good DX tube set performance.
Beginners, graduating from the
crystal stage of radio experiment-
ing, will find this an easy set to
build and the space-charge de-
tector is of special interest.

The method of using a space-
charge detector, although not new,
has seen little use. Now, thanks
to the experimental work of a
Canadian amateur, VE4EA, who
demonstrated the practicability of
using a type-49 tube as a space-charge
detector in a portable 2-tube short-wave
receiver, the hook-up is gaining favor
rapidly. As far as can be determined, this
is the first time that the principle has been
applied in the construction of a simple
one-tube broadeast receiver.

In the set to be described, the type-49
tube is employed in a regenerative circuit
with resistor control of regeneration. A
positive bias is applied to the inner grid
of the tube, thus permitting the tube to
operate efficiently with only six volts of
plate voltage. The filament supply is 1%
volts; this may be obtained from two
type-Ul flashlight cells connected in par-
allel as shown, or a single No. 6 dry cell
may be used. Four type-U2 flashlight
cells connected in series, furnish the bias
and plate voltage.

Coil-winding details are shown in Fig. 1;
it is important that all three windings be
made in the same clockwise direction and
the connections should be made as shown.
The original coil form used was the card-
board cover removed from an old type-Ul
flashlight battery. The start and finish
ends of each coil winding are anchored by
passing the wire through two small holes
punched in the cardboard tubing with a
pin. Be sure to leave the wires long enough
to reach the various points where they are
to be soldered as indicated in diagram
Fig. 3; the coil form is glued to the base-

{Continued to page 142A)
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It iz no longer necessary to wor=-
ry with man-made static if you
have an all-wave, or short-wave,
superheterodyne receiver. The
nm'::rlﬂif;;_;:g_w:ml in the in-
ser y employs the new
Lamb eircuit in an easily assem-
bled wnit available in kit form
for from six to eight dollars.
Used with your receiver, it will
enable you to eliminate trouble-
some wmotor noises and similar
forms of interference
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Below, simple locking arrangement for fila-
ment switch, made from twe pieces of brass
strip. The small lockh prevents casual tam-

WAFER SOCRET

feo(

COMTACT) SOLDER I oo e NED INSIDE pering which often results in rundewn. bat-
e 1 FLAT TIN CAN teries in portable receivers and I.‘rarll!z:‘uers
BATTERY CABLE / Q;"“
by GUARD LOCKS.SWITCH IN"OFF POSITION >
l._. - - - = -y --\_h_"‘."'h-..\_\_ g
o J. !
Above, plug-in connection for s 1 .@y'ﬁ;{, [Ga 3
power-supply unit, made from i :_"!:'-_'_'—P’-'"_' I | \
an old tube base, wefer-type — . = [ N (_ C\I
socket, small flat can and a =l - .J A
few odds and ends. With o R 0 | s 'f..-“—-. =
shielded cable this plug-in ) [hrvrreef 1] i ey
arrangement is suitable for s [ i .
receivers and public-address Lekt, heavy-duty A and.&-bat-
amplifiers. Below, handy jig ters -volt re- -
helps to locafe screw slofs ceivers in locations where bat- L
accurately in panels for rack tery-charging apparatus is not ]
mounting available. Below, rotating »
meoeunting for microphone trans-
former, easily adjusted to best %
-‘-‘-Uf_._ — 7 | X point for eliminating hum e
(B ET-METas | -
X 3 CUT AND BERD DOwN ON DOTTED
GUIDE L'Ir, - LINES, PLACE ™ue=— —L.
LINES S DIsE CVER - _- '
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HOLE IM

CHASSIS =5

LNDER
= : ﬁ 10 HOLD
) DISK IN POSITION

Left, neat and efficient insulating bushing
made with Bakelite screw tops tahken from
tooth-paste tubes or small bottles. Sketch
shows method of drilling and essembling on
machine screw to bring high-veoltage lead
through hole in metal chassis
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"} Cathode-Ray Tuning Umt in time fo 8s, in éuus parts

\ Model-A 1rplane Ornament , of the world, 15 indicated opposite the ar-

Crpws radwitdn}g from the center of the dial.
VT 956—m
< Labyrinth Extends Speaker Range

E:!'*i Unnatural boom
{_Jis removed from
radio voices and
“'qmusu: in a well-
y known make of

gwmuf-:nlu receiver
r‘r’l‘m ans of a long

X wmdmg passage-
) This handy tuning aid can be mounted way lined with a

on top of your radio cabinet or placed orfa- <spnecial acoustical

, = convenient table near the set. Connec- <ynaterial. These

-~ ~Ztions to the receiver are made by slipping . anels, indicated

cable loops on the prongs of two tubes and—with the letter A,

ere is one additional connection from the “~4hsorb unwanted

cable which goes to the receiver ground. spund waves from

t is available for use with any set that. Tehind the speaker. Letters B show the

automatic volume control and oper- ath of air column which is tuned to in-

o ting with 2%z or 6-volt tubes. The cath- “crease bass response; C indicates the exit
WO ode-ray tuning tube, housed in the unit,}~point for the luwest bass notes.

makes visible the process of tuning the- 7‘ 3 :

receiver to resonance with the desired oy
broadcasting station. This visible effect is ~. Antenna for T'I.ll'l‘Et-'TDp Cars

_ observed on a fluorescent target in the . Easily installed under the running board
dome of the tube which is mounted in y make of car, this compact and well
horizontal P“‘;I': g“mﬁ the operator. insulated auto antenna provides a means

_ or goog signg plck-—up in e {]J.EIVII]E all-

Clo ck Indlcatf:s World Time

Correct time ine
all parts of the

r
=
-
]

-

by the inventor of
this longitudes<J
time clock which metal bodies, or turret-type tops. The per-
is designed for DX ,sJforated brackets enable the owner to ad-
short-wave lis- just the antenna below the running board
teners., Available_ #for proper clearance to meet the require=-
in both eleectrie of his particular installation.

and spring-oper- o

ated models, th Blueprints covering radio construction
hands show local articles in past issues can be obtained for
time while the 25 cents each; material lists are available
corresponding without charge on receipt of postage.

#H. ¢0, NLro 43 0,
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NEXT MONTH—How to Build a Portable All-Purpose Hearing Aid. This com-
pact and easily built amplifier will reproduce voice and music with surprising

volume and clarity even when the small microphone is used some distance from
the source of sm.mﬂ ﬁ]m—llnw to Eead Radio Symbols in Eq.n:;muu Use
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DOORBELL CHI

By A. L. Mills

WHEN callers press your door-
bell, their presence is an-
nounced by soft, melodious chimes.
The original model from which
these drawings were made has four
chiming tubes, each of which is
struck twice in the sequence shown
in Fig. 1, The hammers are raised
to a striking position by means of
pins on a hardwood drum which is
rotated slowly, one revolution in
about 15 seconds, motive power be-
ing furnished by a small 110-volt
electric motor connected to a gear-
ing mechanism to reduce the speed
as desired. In this case, part of an
old phonograph was used for the
purpose. Fig. 2 shows the assembly
as it looks when ready for action.
Now, you will be able to discover
just how the device works auto-
matically when the doorbell button
is pressed. The pushbutton and
doorbell transformer are connected
to a solenoid, the plunger of which
moves up quickly when the coil is
energized, striking a trip lever.
This allows a pivoted mercury
switch to drop to the position indi-
cated by the dotted lines in Fig, 3.
As the doorbell circuit is closed
only momentarily by pressing the
pushbutton, this relay action is needed fo
start the motor and keep it running until
the chime cycle has been completed. When
in the position indicated by the dotted
lines, the mercury flows to the lower end
of the tube and forms an electrical path
for 110-volt current between two contacts,
keeping the motor going until the end of
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1st
2nd

switch to make contact

3rd

4th raises push
! switch

rotates striker drum

iy

Someone depresses push button
Solenoid works; plunger moves up
to release trip causing mercury |-

Mercury switch starts motor, which I | |

At end of one turn, cam on drum
to re-set mercury | oy

g

POPULAR MECHANICS

MERCURY SWITCH

HG-VOLT LINE

TRAMNSFORMER

FLYWHEEL
SPEED-REDUCING
HECHANISH FROM

¥ DLD PHOMOGRAPY

one complete rotation of the striking drum.
A cam on the end of the drum raises a
push rod to reset the mercury switch,
causing the mercury to roll to the other
end of the tube thereby breaking the cir-
cuit. To keep the mechanism running for
a short time after the circuit has been
broken, one or more flywheels are pro-
vided. In this case, two flywheels were
used, one on the motor shaft and the other
on the governor shaft of the phonograph
mechanism. The momentum of the fly-
wheels keeps the striker drum rotating
until the high point of the cam passes the
push rod and allows the latter to drop
down where it will not obstruct the mer-
cury switch from tipping the next time
the doorbell button is depressed. Dctails
of the solenocid, mercury switch and push
rod are given in Figs. 4 and 5. The wire
of the solenoid is wound on a length of
fiber or aluminum tubing in which a

A ——
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USH ROD
l:'-".l <+ ROD SLIDE

Vi-in., soft-iron rod, the plunger, is free to
slide up and down. The coil diameter is
1'% in., and its length is 2% in. The alu-
minum tube projects from the lower end
of the solenoid and has a wood plug at its
end to retain the plunger. The latter
should project up into the coil about one-
third of its length when at rest. The two
electrical circuits used in this unit are
entirely separate as you will note from
Fig. 3.

In building the unit, the exact arrange-
ment depends on the parts used, and,
therefore, no exact dimensions can be
given on the mechanism. It is best to as-
semble the drive parts and switch assem-
bly on a temporary base and the exact
location found by experiment, after which
a permanent base is made. The holes for
the pins in the striker drum are located
by using a paper template as in Fig. 6, this
being placed on the drum and the hole lo-
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cations punched. Hammers are
cast from lead to the shape
shown in the circular detail of
Fig. 6. They are covered with
strips of leather and suspended
from the No. 16-ga. brass strik-
ers with lengths of clock spring !
riveted on. The strikers are sol-
dered to short lengths of brass
tubing, which are slipped on a
rod supported by three bearings as pic-
tured in Figs. 2 and 7. Wire arms on the
strikers pull against small wire springs
which give the hammers a snap action as
soon as the striker is released from the
pin on the striker drum. See Fig. 8. One
end of each spring is flattened and an-
chored in the wood crosspiece from which
the chiming tubes are hung.

The tubes are suspended on strips of 35%'15”3_%“
rawhide lacing passing through holes 415 LONG —_
exactly 1 in. from the top ends. Fig. 9 As}muﬁ )
gives the finished length of the tubes on f_ o
the original chimes after tuning. It is best Sg LONG ~
to cut the tubes 1 in. longer than the .E‘Eff.sﬁufﬁ —ul
lengths given after which short lengths of  [acoutren
each tube are cut off until the exact pitch P
is obtained. As to the cabinet housing the
striking mechanism, that shown in Fig. 9
is merely a suggestion. You can suit your-
self as to the design, but in any case the L
cabinet should slide upward so that ad- j:lhso v
justment of the mechanism can be made conii £ 0
EH.SLIF. CABINET Ll L]
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e
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Tray on Beach-Umbrella Handle
Holds Small Articles

8l CUT IN HALF

Tray for small articles is gquickly removed when
umbrella is folded for carrying

Those who have beach umbrellas ecan
keep keys, matches and other small items
- from being lost in the sand by providing
a small tray that hooks on the umbrella
stand. The tray is a wood disk, preferably
plywood, drilled to slip over the standard
and then sawed in two. Hooks to fit un-
der screw heads hold the two halves of
the tray together and also hold it on the
standard. A narrow width of wire mesh
can be tacked to the edges of each half of
the tray to serve as a small railing.

Food in Refrigerator Baskets
Is Readily Accessible

The problem of
placing vegeta-
bles, fruits, ete., in
a refrigerator so
that one item can
be removed with-
out disturbing the
others is solved by
keeping the small-
er items in wire
baskets. File bas-
kets, available
from office-supply

POPULAR MECHANICS

stores, are just about the right size for this
purpose. They are easy to handle and al-
low free circulation of air around the food.

Glue Brush Hooks over Bottle
to Keep Handle Clean

Do you get your
fingers sticky ev-
ery time you use
a little glue be-
cause there is no
place to put the
brush, and you
just slip it into the
bottle? If so, a
small wire clip
soldered to the
brush handle
about the center,
so that it can be hooked over the mouth
of the bottle, will avoid this trouble.

Effective Fireplace Damper

Here is something unusual in the way
of a fireplace damper that is used in the
cabin of a New York architect. Folding
oak doors, with a copper backing, are used
to close off the fireplace at night after the
fire has burned nearly out. This elimi-
nates any smoke that might come into the
room from the dying embers if a throat
damper were used. Also, it prevents the
inflow of cold air down the chimney into
the room. During mild weather, the doors
can be lifted off the hinges and stored.

~y

ﬁcﬂp’fﬂh
¥ BACKING

= gl &, i Y
- FOLDING

Folding oak doors with sheet-copper backs close off
fireplace at night
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Laundry Cart Wheels Wash to Clothesline

Assembled from odd pieces of lumber
and two coaster-wagon wheels, this cart
saves the work of carrying heavy wash
baskets from the laundry room to the
clothesline. It accommodates one basket
and a box of clothespins, and is high

.=
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enough to eliminate stooping for each
garment as the wash is hung on the line.
If more space is desired for hauling larger
loads, the lower cross members may be
bridged over to hold small baskets or
buckets of washed clothes,

Mounts for Photographs Are Plate-Sunk with Boy’s Top

Anyone can plate-sink photo mounts
with a boy's top and a piece of thick card-
board. After determining the size of plate
mark, cut the cardboard to this size and
place the mount to be embossed face down
on it. The top is used in the same manner
as an embossing tool, the mount being
pressed down all the way around the mar-
gin of the cardboard underneath, The ef-
fect is that the surface on which the print
is mounted is depressed below the edges.

Coating for Battery Terminals

A mixture of diglyeol stearate, 12 oz,
and water, 15 pts. applied o tire cleaned
terminals of a storage battery makes a
wax coating that is highly effective in pre-
venting corrosion at these/points. Heat
the ingredients together until the diglycol
stearate has completely /melted. While
molten, mix at high speed, off the fire, un-
til the preparation has gooled to approxi-
mately room temperature. This product
may be packed in tulbdes or eans and it is

cheap to i .. B s e
‘/ﬂ( MM I,_{'E rteq &
. _.t.__‘ A L ;. r .
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Mimeograph-Stencil Borders Cut
with Lead Pencil

A series of circles cut to overlap or spaced and con-
nected with straight lines makes neat borders

Simple, novel borders may be repro-
duced on mimeographed work by cutting
them on the stencil with the ferrule end
of a lead pencil from which the eraser has
been removed. A ruler held along the
edge of the stencil serves as a line and
spacing gauge for the work. By overlap-
ping the circles, or spacing them apart
and connecting them with straight lines, a
series of novel patterns may be composed.

Installing Solar Water Heater

COLD WATER SUPPLY <

i" PYTCH i FROM
BTOWR FT RUN

i i Wi i, s S B S

ABDUT |FT. =
oy 1O ALLOWY SPRING
T0 TAKE EXPANTION

Manifolds at ends of coil offer less resistance than
return bends to water circulation in solar heater

In localities where solar heaters are
often used as a cheap means of heating
water in the home, many of them have
been unsatisfactory because they were
improperly installed. The installation

POPULAR MECHANICS

shown is recommended by a plumber with
30 years experience. He suggests the “mi-
ter” or manifold type of coil instead of the
continuous-pipe type as it offers less re-
sistance to the circulation of water. The
coil should be made of 234, 1 or 1%%-in.
pipe, all other pipes being 34 or 1 in. in
diameter. Although the outlet pipe from
the heater is shown leading to the side of
the supply tank, it is better to lead it di-
rectly into the outlet line from the tank,
using a tee above or below the one shown
attaching the gas heater to the line in the
drawing. Be sure to install valves in the
inlet and outlet lines to the heater so that
it can be shut off and drained when not
in use.—C. F. Herrick, Massillon, O.

Cellulose Tape Protects Labels

Transparent cel-
lulose tape is
especially useful
for protecting la-
bels on bottles as
it is non-absorb-
ent and does not
stain readily. The
tape should over-
lap the label on
all sides. Narrow
labels can be
sealed with a single strip of tape, while
larger ones can be covered completely if
the strips are overlapped.

—E. L. Brokaw, New York City.

Pot-Lid Repair Knobs Attached
to Last a Long Time

As most pot-lid
repair knobs soon
loosen because the
nut turns or the
tin washers rust,
it is best to sub-
stitute copper
washers and use a
lock washer un-
der the nut. In
this way, the as-
sembly can be
drawn up more snugly than is possible
with the cupped tin washers, which bend
out of shape easily under pressure.
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Neat Bric-a-Brac Shelves
from Old Mirrors

If yvou have some old mirrors available,
.y not convert them into
shelves? The work consists mainly of cut-
ting and drilling glass, but this is not dif-
ficult if vou go at it earefully. A mixture
IPF 11]]"’]1"T'Ili.f'|.l~"' {'I]'Il'] Ci]n'll':l]'ll.l]:' I',ll'l]'\'ir']l:":‘; |
good cutting fluid when drilling the glass.
For the drill, you can use a triangular file,
with the end ground to an angle of 45°.
When shaping the front edges of the
shelves don't attempt to break the glass
on a curved score, but run several scores
at a tangent to the curved one 1o the edge
of the glass. Then vou can break off the
glass in small segments and true up the
curved edge with an emery stone, finish-
ing with pumice stone and water. The
rear ends of the shelves are supported on
the heads of while the
front edges rest on strips of tin angle bent
to the proper curvature and attached to
the mirror with screws. To suspend the
shelves, use two glass rosettes at the top
as shown. The flat wall shelves are made
from mirrors backed with thin plywood,
each shelf being supported by a single
bracket attached to the shelf and back
with machine serews as shown in the up-
per detail.—J. Kuptz, Chicago.
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Auxiliary Fuses Made of Tinfoil
for Experimenter’s Bench

N voLT

THUMBTACKS |

A strip of tinfoil inserted in one side of the line
protects house fuses

For the experimenter's bench where
electrical gadgets of questionable current
capacity are tested, a saving in blown
fuses ean be had by using a fuse impro-
vised from a piece of tinfoil in one side of
the line as shown. You can cut the tinfoil
into different widths to carry various cur-
rents. A soft-wood block makes a good
fuse holder. Thumbtacks pushed through
the tinfoil fuse and through eyes on the
ends of the line wires form the connec-
tion.—A. Glynn, San Francisco, Calif.

Worn-Out Grease Cup Enlarged
to Make Threads Hold

When threads
on a grease cup
have become worn
so that the cap
will not hold, a
repair can often
be made by en-
larging the bowl
of the cup with a
tapered wood plug
as shown. The
plug is turned or
whittled down to
a diameter just a
little larger than the inside diameter of
the cup, after which it is tapered slightly

POPULAR MECHANICS

so that it can be driven into the bowl.
Setting the cup in a small hole drilled in a
hardwood block will prevent damaging

the threads on the lower end, *

Powdered Abrasives Applied
with Salt Shaker

Ordinary ten-
cent salt shakers
come in handy
around the shop
for sifting various
abrasives on work
when rubbing
down the surface.
They are especial-
ly useful in sifting pumice stone on wood
turnings in a lathe when filling and French
polishing with the shellac-and-oil process.

—L. C. Ferguson, Manteca, Calif.

Spnnklmg Head for a Few Cents

Here is an inex-
pensive method of
making a number
of lawn-sprin-
kling heads. Just
screw a pipe cap
onto a nipple of a
size that will slip
into the end of the
hose. Then make
a hack-saw cut in
the end of the cap at an angle as shown.
The finished head will spread a fine spray
of water over a wide area.

—L. H. Georger, Buffalo, N, Y.

Thimble Is Always at Hand
on Cork Holder

When a thimble
is tossed into the
machine drawer,
among spools, but-
tons, ete., it may
be difficult to lo-
cate when wanted.
If a small cork is
glued to the inside
of the drawer,
the thimble can be
slipped over it.
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Removing Paint from Brush

To remove excess paint from a brush
easily, before cleaning it, take a length of
heavy steel wire
and bend it dou-
ble, giving it an
extra turn at the
looped end to form
a sort of a spring
to keep the free
ends of the wire
open. In use, slip
the brush between
the wires, squeeze
them tightly and pull out the brush. Re-
peat this operation a few times, which
will squeeze out most of the paint so that
the brush can be cleaned without undue
waste.—Opie Read, Jr., Chicago.

Liquid Transferred from One Jug
to Another Without Waste

When pouring
liguid from one
jug into another,
the level in the
funnel can be
maintained con-
stant to avoid
spilling by simply
immersing the
neck of the invert-
ed jug into the lig-
uid. The principle
is the same as that
in common poultry water fountains, which
operate on the vacuum system.

Celery Is Cleaned Quickly
with Hack-Saw Blade

The tedious job
of cleaning celery
is greatly simpli-
fied by using a
piece of hack-saw
blade, the teeth of
which reach into
J the tiny grooves

in the celery stalk.
A short piece of broomstick makes a good
handle for the knife, or you can wrap sev-
eral tlgms of tape around one end.
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Stencil-Templates Save Time
and Assure Accuracy

Hinged stencils used instead of templates to lay out
martises, grooves, dovetails and similar work

As the usual paper or metal templates
used for laying out mortises, grooves,

shoulders, joints, ete., vary in accuracy ' °

according to the sharpness or bluntness of

the pencil used to trace them, it is hetter *

to stencil the layout on the work. Such-
stencil-templates may be made of metal,

but heavy paper or cardboard is usually- -

substantial enough. Details A and B show

a hinged stencil for marking mortises and
rungs on two sides of a table or cabinet
leg. Two sheets of cardboard are hinged
together with a strip of gummed tape,.
folded with the tape inside and the cutting’«
marks laid out on one of the flaps. Detail
E shows a similar hinged stencil for cut==
ting a door to apply a lock, while a differ—

ent type of stencil for marking a slanting . =

mortise is shown in C and D. The dotted *
line in C indicates the edge of the work.
Small triangular guide tabs are glued on

the underside of the stencil and should be
fitted along the edge of the piece to be cut
as shown at F. Detail G shows a similar
stencil for marking a toothed joint. If the
stencils are made of cardboard, they
should be given a thin coat of shellac be-
fore using them.

@ To fill eracks and holes in pottery, use
concentrated phosphoric acid, 1 oz, and
aluminum phosphate, %2 oz., mixed to the

.consmtl:ncy of- putty Wxth zing pxide.
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ANY interesting and practical appli-

_ cations are possible with the use of

a glow relay. The postman or a caller
who approaches a door which is equipped
ith a metal plate connected to
the relay unit, will be announced

By C. A. Crowley

or operate any other type of electrical
alarm. The same principle can be used
to light up a door or window sign, the
message being illuminated at some-
one’s approach. And, if you wish to
operate some electrical device, by re-

mote telephone control, a mierophone
is placed next to the ringer box and
is connected to the grid-glow unit,
which in turn controls the current
that runs the device., Lights may be
made to go on just while the bell is
ringing, or any electrical device may
be started and kept in operation if a stick
relay is used. Of course, it must be re-
membered that with such a hook-up, any
ring will start the mechanism, taking the

by the automatic ringing of a bell.
A similar plate or a number of
tinsel strips may be placed over
the driveway of a filling station to
notify an attendant when a cus-
tomer arrives. For window dis-
plays, a plate may be placed on
the inside of the glass so that per-
sons on the outside may start and
stop an animated dlspla}. by
merely holding a hand against the
window, over the control plate.
When such a plate is located on
a window sill, the passage of an
arm or hand over it may be rnml-:
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matter out of your full control unless a
strictly private telephone line is employed.

The apparatus described is for use on
alternating current only, either 25 or 60
eyvele, and will not work on direct current.
Although grid-glow tubes are made in a
large variety of forms, the
one selected is of the type'

_ /] TELEPHOMNE
: | BELL

- i - " o Fg-32
known as KU-618 and will BR‘A.SE. Screw
operate on almost any . 5% i

transformer from an cld ra-
dio B-eliminator or electric

radio, The unit is assembled éwltgq n-E i Vm“gfﬁj‘;‘ﬂ
¥ a oA Lidl
on a board as shown in Figs. 4 30 4 REQ'D.

- L B ———

1 to 4, so that it can be used
for a large variety of ex-

periments by simply changing
connections to binding posts.

: e 1 phe- nﬁﬂ... | +1'u' . As the grid-glow tube will
T Ej J'Jh AL' i b " J) #T‘- n:?l fit into a standard r:achu tuhe_sm:ket, it
{ T AT, " ﬁ}__¥ will be necessary to build a special ‘sncket
| o ‘-’-“’ ti by T unless yvou prefer to purchase an indus-
4 E< | |.1;:"._"" - ._,.!,- | 4 | 1t trial tube socket No. 411, Fig. 2 gives di-

\ "'.' i g ot 1 | I_L mensions for drilling a piece of Bakelite

b ; "rﬁ ﬁgp '3 "ei: so that it will serve as both tube socket
r—:‘: —...s_;_ <l - i and mounting base for the required bind-

u-j z ' @ @D 4 ing posts. The four large holes at the cor-
po— - i L) ners are for mounting the socket panel on
= /,, Fone E !' tl:m wooden base. Fig, 3 gives the dimen-
B '* L THICK TUBING —] 5 sions and method of mounting the brass
— WOOD BASE — — wipers onto the socket panel to make
' connections with the tube when it is in-

B IS ah ScREws. - PoK FHONG, SPRING serted into the prong holes. The prong
o L R e holes are of two sizes, and the drill sizes

—

indicated should be followed so that the
435
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CATHODE. GRID

CATHODE

BOTTOM VIEW SYMBOLS USED

OF BASE FOR GRID-GLOW TUBE
0
\ VARIABLE ‘L
COMDENSERS
— 2401 . (G
i u%;gf*%k T i
110 VOLTS )
=it RU-E18 GRID= §

H-MEGOHM | GLOW TUBE
TRANSFORMER GRID LEAK
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formers will give a voltage close

enough to this value, The center
VO-VOLT LIGHT LINE tap on the trﬂns_furr!wr as well as
ey eI iea the filament w1ndmg§ are not
WHEN PHONE fitcs RELAY used and may be left disconnect-
TELEPHOME TRANSMITTER & ﬂd. Thf.‘ Vﬂriﬂblﬂ EﬂndenSEI‘S may
OR MICROPHONE o3 _ @ be of any type, and the capacity
(‘ SWITCH £ needed is not critical; however,
Eﬂ_!:;m? Bs ™ @, the larger the condensers are, the
\ITHHSFDRHER ™ better will be the range of con-
= Jl"l‘ﬁﬁgl: ~LEw - tral, The condensers must be in
_E_r MMF : E%ﬁéﬁk good condition and the plates
{_.: DRV CELLS must not touch each other at any
\ - int or the tube may be dam-

@0 B © @ 21 bl
aged. All connections should be
soldered neatly to insure good

tube cannot be inserted incorrectly. Fig. 5
shows the tube, Fig. 6 pictures the parts
inside, and Fig. 7 shows how it is con-
nected in the circuit.

As much of the wiring as possible should
be run under the socket panel for the
sake of a neat-appearing job. The grid
leak should be located on the panel in a
regular mounting clip, obtainable at a ra-
dio-parts supply store. The value of the
grid leak used is from 4 to 10 megohms.
The 10-megohm size will usually give best
results for average experiments, but with
the grid clip in a handy position on the
panel, you can easily change from one
value to another,

The transformer used should give ap-
proximately 440 volts. If the voltage is as
high as 550 the transformer can still be
used, Most B-eliminators or radio trans-

performance. With apparatus of
this kind, troubles of faulty operation can
often be traced to poorly soldered connec-
tions. Therefore the importance of well
soldered joints, electrically and mechan-
ically tight, cannot be over-emphasized.
After the grid-glow relay has been as-
sembled completely, you are ready to try
it out on some of the spectacular stunts.
Fig. 9 shows a simple arrangement which
is almost uncanny in what it will do. A
sheet-metal plate about 8 or 10 in. square,
is placed against the glass on the inside of
a door and connected to the grid-glow re-
lay as indicated. The post marked A is
grounded to a water pipe or radiator, and
a doorbell transformer is connected to the
binding posts marked C and T as shown.
The side of the bell transformer normally
connected to the electric-light line, is con-
nected to these posts. The bell-ringing side
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of the transformer is con-
nected to a small electric
doorbell which is in good
adjustment, A small 10-
watt lamp is connected in
the circuit as shown to
prevent injury to the
grid-glow tube in the
event of trouble with the
transformer or bell. With
these connections made,
and no one near the door,
adjust the condensers so that the bell
rings. Next, turn one of the condensers
slightly until the bell just stops ringing.
Then approach the door and if the adjust-
ment has been made properly, the hell
will ring until you leave the door. If it
does not work the first time try several
adjustments systematically until the best
effect is produced. If the hand is placed
on the glass opposite the plate the hell
will sound even with a poor adjustment.

The plate may be placed inside a win-
dow to serve as a burglar alarm, or as in-

dicated to announce the arrival of callers
before they have an opportunity to sound
the regular bell. When used in a gas sta-
tion to announce customers the metal
plate should be fastened to the roof of the
car runway, but insulated from it, and
have attached a number of tinsel strips
which will rub against the car. A similar
arrangement is shown in Fig. 10.

The illustration shows an application for
a physician’s or dentist’s office. The plate
is placed inside the door and the lamps as

437
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indicated are placed in-
side a box behind the
glass. The sign itself may
be of opagque paper on
which the letters have
been lettered neatly and
cut out with a razor blade,
The paper is placed between the glass
panel of the door and the lamps, The sign
will be invisible when the lamps are off,
but will become visible when a caller ap-
proaches. Lamps larger than those indi-
cated in the illustration should not be
used otherwise the glow tube will not give
its normal long life.

A simple and unique system of provid-
ing burglar protection is shown in Fig. 8.
The grid-glow relay is connected to an
ordinary telephone transmitter or micro-
phone as indicated. The transformer may
be either a bell-ringing transformer or a
standard microphone transformer. If a
bell-ringing transformer is used the line
side should be connected to the G and GS
binding posts as shown, The transmitter
is placed so that its mouthpiece faces the
bell of the telephone, The C and T bind-
ing posts are connected to a relay whose
contacts are hooked up to turn on lights.
A suitable relay for this purpose is shown
in Figs. 11 and 12. The condenser con-

nected across the coil of the relay should
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have a capacity of 4 mfd. and a rating of
300 volts. With this circuit all the lights
that are controlled by the relay unit will
go on when the phone rings and go out
the moment the phone stops ringing. Like
the arrangement previously described, the
condensers in the relay unit are adjusted
for best performance.

Renovating Leather Purses

Wallets and other leather goods that
have a worn, discolored appearance can
be made to look as good as new by clean-
ing and dyeing them. For black leather,
which gradually wears to a brown in
spots, sponge sparingly with a strong so-
lution of washing soda and warm water
until the leather is soaked. Then apply a
coating of black stain. Allow the article

to dry and repeat the process. When dry,
wipe off the surplus stain with a damp
cloth and apply the white of a stale egg.
A touch up with the latter at intervals
will keep the leather in good state of pres-
ervation. If desired, bookbinders’ varnish
may be used instead of the egg white. For
brown leather that is worn and has a faded
appearance, wash it with warm water and
soap, using a soft brush. Wash again with
clean water and, while still wet, sponge it
with a weak solution of oxalic acid and
water, Allow the leather to dry and then
apply a brown stain of the desired shade.
When this has dried, give the leather a
final polish with a neutral polishing cream.
The effect of patent leather can be ob-
tained by applying a smooth, even coat of
leather varnish with a soft brush.
—James R. Knox, Irvington, N. Y,
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One-Piece Picture Frames Made on Shaper
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It takes only a few minutes to
make a square, rectangular or
oval photo frame with this meth-
od. Any piece of close-grained
wood will do. On this you lay out the in-
side and outside dimensions of the frame,
then cut away the waste with the jigsaw.
Now on the shaper, the first setup is made
to cut the rabbet on the back of the frame.
You'll have to chisel the corners square
after running this cut. Molding both the

Picture frames made with-
out miter joints! Cut a
piece of stock to the out-
side and inside dimensions
of the frame you want,
then run a rabbet cut and
two molding cuts with the
shaper

inner and outer edges of the frame on the
face side is a matter of choice. An attirac-
tive frame can be made by running one
cut on the inside edge, leaving the outer
edge of the frame square. Ebony il stain

and a coat of shellac and wax make a good
finish,—Dale R, Van Horn, Lincoln, Nebr.

Easel for Photo Enlarger Slides on Curta:m Rod Track

Amateur photographers who want an
adjustable easel for an enlarging or copy-
ing camera, can make one easily by using
telescoping curtain rods for the easel
track. Just fasten the larger sections of
the rods to a base, such as a length of 2 by
8-in, stock, with small brass screws. Then
cut off two small pieces from one of the
smaller sections of a rod and screw them
to the lower edge of the easel. Counter-
sink all the screw heads carefully and slip
the easel on the track. The base is drilled
near one end to take a tripod screw for
mounting the enlarging camera.

{(Tents will not be affected by mildew if
the canvas is impregnated with a saturated
solution of slaked lime in water.

CURTAIN RODS - ‘

You can make this adjustable easel for the price of
a short plank and two curtain rods
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Shielding Inner-Tube Valve Stem
for Bather’s Use

When an inflated inner tube is used by bathers, ac-

cidental injury from the projecting valve stem can

be avoided by pushing a small, hollow rubber ball

over it. A hole in the rubber slightly smaller in

diameter than the valoe stem, assures a tight At 5o
that the ball will not come off easily

Edges of Porch Swing Covered
to Prevent Marring Furniture

Rubber bumper on the edges of your porch swing
prevents marring the walls or furniture

If you have a slat swing on your porch
it's a good idea to cover the edges of the
slats with a piece of garden hose as shown,
especially if there are small children
around. Then, when playing on the swing,

MECHANICS

they are not so likely to mar the furniture
or painted walls. Small screws driven
through the top and underside of the hose
will hold it in place.

High-Top Boot Laces Protected
with Rubber

Those who wear
high-topped boots
will find that they
can keep the ends
of the laces from
tangling in brush
or weeds and be-
coming untied by
using two pieces
of inner tube as
shown. Perforate the pieces along two
edges so that they can be slipped over
the hooks at the top of the boots.

Milk-Bottle Caps Removed Easily

If the tabs on
vour milk-bottle
caps tear off after
the cap has been
removed a time or
two, cut off the
handle of a tea-
spoon, bevel the
small end with a
file and bend it to
the shape shown. Then you can slip the
beveled end under the wire staple in the
cap and take it off without any trouble,

Tent Stakes Reinforced by Rivets
to Avoid Splitting

Tent stakes that
are notched at the
upper ends to take
the guy ropes are
less likely to split
when driving
them, if they are
reinforced with
long rivets or
bolts as shown.
Such rivets or bolts are inexpensive to buy
and it takes only a short time to put them
in a number of stakes.
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DQDR SHELVES

WHETHER you live in a small apart-

ment or in a large house, the added
closet space furnished by these attractive
door shelves solves the problem of storing
numerous small items. Construction in-
volves Ye-in. white pine and i-in. ply-
wood. The side pieces should be made
first, then the shelf stock is cut to length.
It is best to groove the side pieces to take
the shelves, although for the light load
which they will carry, plain butted joints
will do. Plywood forms the back although
it does not extend full length of the shelf.
It can be butted flush, or can be fitted into

a rabbet cut on the back edge of
the side pieces. The drawing
shows two typical styles and av-
erage dimensions, Of course, the
arrangement can be varied to suit
individual needs, the hinged com-
partments and drawers being
placed where most convenient.
The shoe rack can be made from
dowel rods or of solid stock set at
45" angle as shown.

@[A bead string which cannot be
broken easily may be made from
dental floss or silk violin string.
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Drill-Press Attachment for Lathe
or Grinder Head

LATHE BED -

—_— ]

COMMECTING- 0D — =" :\z'meEL

IRON

4
BLCTIONS t
6 CAST-IRON FACLPLATE

Aszsembly for a grinder head is similar, but the
methed of mounting will vary

An adjustable drill-press attachment on
a lathe or grinding head, can be made
from model-T Ford front spindles and
connecting rods. A spindle, fitted with
new bushings and a shaft, is welded to a
6-in. section of 2-in. channel iron so that
the shaft will be in line with the lathe
headstock spindle. Two pieces of connect-
ing rods welded together form a handle
for feeding the work to the drill, the han-
dle being connected to the shaft through
a linkage, which is attached rigidly to the
handle shaft. Part A is cut from the lower
end of a spindle and is fitted with a set
serew for adjusting it on the shaft to
change the spring tension to pull the work
back when the handle is released.

Threads on Small Containers
Repaired with Spool

If the threads on
an aluminum salt
shaker or similar
container are
dented or bent so
that the cap can-
not be screwed on,
they can often be

MECHANICS

reshaped with an empty thread spool.
Hold the cap or container on a flat surface
and run the tapered edge of the spool over
the damaged threads as shown, applying
plenty of pressure.

Cleansing-Tissue Box Is Hung
on Wall for Convenience

Instead of plac-
ing a box of
cleansing tissues
on a tahle or shelf,
why not hang one
on the wall with-
in easy reach and
then pull out the
‘tissues as needed?
Just get a wire
coat hanger, re-
move part of the
horizontal wire
and then punch the remaining short ends
into the sides of the box near the top. It's
easy to find a handy place to hang it.

Tether Prevented from Tangling
by Pieces of Garden Hose

Those who picket milch cows on un-
fenced grazing land will find that slipping
short lengths of garden hose on the tether
will help to prevent it from tangling

; 4-;-‘3 i
A“zﬂu *GARDEN HOSE
Several lengths of old garden hoze slipped on tether
and tied in place keep it from tangling

around the animal's legs and the stake.
Knots in the rope keep the pieces of hose
separated, giving the tether plenty of flex-
ibility.—A. H. Waychoff, Tempe, Ariz.
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OLISHED steel rods, rising from a

plain, stePp-ed base of hardwood,
support the mirror top of this modern
wall table. Mahogany is the best wood
to use in the construction of the two-
part base, and all other exposed parts.
The top section of the base can be made
from a solid piece of wood or it can be
built up as a rectangular box and in-
verted over the ¥g-in. bottom piece, to
which it is fastened with screws and
glue. A Yi¢-in. rabbet, just the width
of a single saw cut, is run on the four
edges as in Fig. 2. A piece of "u-in.
solid stock is cut to the same size as
the top of the base and on this the lo-
cation of the holes for the four rods and
center tube is laid out. After boring
the holes, this piece is used as a jig to
bore the same size holes in the hase.
These are not bored clear through, only
about halfway into the lower member.
The top, which forms a backing for
the mirror, is a piece of Ya-in. plywood,
cut to the same size as the glass, Fig. 4.
The piece used as a jig for boring holes
in the base is screwed to the underside
of the top, the center be-

ing located equidistant
from the four corners.

TOP, 194 X 254\

—

Four strips are cut from e
l5-in. solid mahogany i 2 3
and grooved ¥ by 34 in. |'°27"7 |»5

on the inside face. ‘The
ends are mitered to an
exact fit at the corners of |ALL RODS
the plywood top. A 1%&- |
in. rabbet is run in 1% in.
on the lower outside cor- I
ner of each strip as in the
sectional view, Fig. 3, and )
saw cuts, % in. deep, are |° “E"i&
run across the mitered

=y

STEEL nuns«.]
| HEIGHT

I-ll
a—=TUBE

OVERALL,
| L

ETi
STEEL

ends of each strip, at 2%"—1 ) _[x‘/
right angles to the face of = . .
the miter and equidistant 103" x 155"

from the edges. When
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VIEW OF TOPR

you assemble the top, place
a piece of heavy paper be-
tween the plywood and the
back of the mirror to pro-
tect the silvering. Then,
with the mirror in place,
the edging is glued on, the
mitered corners being
strengthened vrith wood
keys as in Fig, 3, The strips
should be held in place
with bar clamps until the
glue dries.

Now, it's a good idea to
finish the base and exposed
edges of the top before you
assemble the table. First,
the wood will need a thor-
ough sanding with No. 00
paper fastened to a block
of wood. This is followed
with No. 6-0 paper to make
the surfaces smooth. Then
several coats of paste floor
wax are rubbed on, ample time being al-
lowed for drying. The last coat is polished
to a satiny luster with soft flannel cloth.
The four steel rods and 1-in. center tube
require a careful polishing with fine em-
ery paper. You can, of course, use brass
or copper rods and tubing if you wish.
They are polished and then coated with
clear metal lacquer to prevent tarnishing.
Another way to get an attractive finish on
the metal rods and the center tube is to
mount each one between centers of the

—

i
: s

RUBBER-HEAD
SCREWS —__ L

MOLDING
MITERED

wood lathe. The tube can
be mounted by driving
round hardwood plugs in-
to the ends. Rods are
mounted by inserting the
ends into holes drilled in
short lengths of 1-in. dow=-
el. With the rod or tube in
the lathe and revolving at
fairly high speed you loop
a strip of fine emery cloth
over the rod at one end
and then move it slowly
along the length. It is not
necessary to polish after
this treatment; you simply
apply metal lacquer.

To assemble, a small
amount of liquid solder is
poured into each hole in
the base. Then the rods
and center tube are pressed
into the holes, Any solder that is forced
out should be wiped off quickly. The sol-
der is allowed to set, then the process is
repeated in setting the upper ends of the
rods into the top. The latter, of course,
should be inverted, with several layers of
paper between the wood and the bench top
to prevent marring the finish. Once the
rods are forced in place the solder should
be allowed to set before the table is moved.
Fig. 1 shows the finished job in mahogany
combined with steel rods and center tube.
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Simplified Magazine Rack from Waste Stock

Odd pieces of wood, left over
from other woodwarking jobs,
soon provide enough moterial
for this magazine rack, The
sides and partitions are dupli-
cates, and nails, screws or dow-
elz and gluoe are wszed to join
the parts

Photographic Background Is Painted on Window Shade

Utilizing an inexpensive window shade,
the amateur photographer can make a
dandy background with which to greatly
improve the appearance of his photos.
Shades of the ocil-painted type should be

selected. First, sketch on the shade, or a
piece of paper, the general effect of light
and shadow areas you wish on the back-
ground. Then take some black and white
flat wall paint and mix several different
shades of the color in separate dishes,
ranging from almost white to a very dark
gray. Give the entire shade a coat of the
lightest color. Then, while this is still wet,
work in the other shades, finishing up
with the darkest; making the shadows al-
most black. Clouded backgrounds can be
used, or a scene may be painted in. Re-
member to subdue the shades, giving a
soft rather than a contrasting effect.

Improvised Pie-Pan Lifter

Here is a pie-
pan lifter that
anybody can make
in a few minutes,
and it costs noth-
ing. Just take a
wire coat hanger,
cut off the hook,
straighten out the
wire and then
bend it to the
shape shown in
the illustration.

r .CDAT-HI.HE'ER
WIRE
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Rubber Nipple Is Ideal Funnel
for Pouring Acids
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Cut off the tip of a rubber nipple and you have a
handy funnel for use in the home laberatery

For pouring solutions which must not
come in contact with metal, a small fun-
nel is made quickly by cutting off the tip
of a large rubber nursing nipple. Such a
funnel is safe for most chemicals, and has
the advantage of being unbreakable,

Waste in Flush Tank Avoided
by Weight on Ball Valve

.-""'.‘J."-."‘

Weight on stem of ball valve closes latter quickly
after it has baen tripped

If the rubber ball valve in a bathroom
flush tank has a tendency to stick, or does
not close quickly after being tripped, a

MECHANICS

small weight on the ball stem will help.
Such a weight can be installed by clamp-
ing three lead washers on each side of the
eye at the upper end of the stem with a
brass bolt as shown.

Tablespoon Tack Puller

A handy tack puller, which is not only
easy to handle, but will also collect the
tacks as they are withdrawn, may be
made from an old tablespoon. A small
portion at the end of the spoon bowl is
filed away and a
narrow V-shaped
notch is cut in it,
after which the
flattened end of
the bowl is ground
to a sharp edge so
that it will slip
under tack heads
easily. After do-
ing this, a recep-
tacle to receive
the pulled tacks is formed by wrapping
several turns of tape around the spoon
bowl, the space between the tape and the
bottom of the bowl serving as the recep-
tacle. This arrangement is particularly
useful in removing tacks from walls or
other wvertical surfaces—Goeffrey Arch-
bold, Shaker Heights, Cleveland, O.

Small Strainer Made from Spoon
Has Many Uses

A teaspoon
with the bottom of
the bowl cut out
and a piece of
fine-mesh screen
soldered over the
opening makes a
dandy strainer for
removing small
objects from the
surface of liquids.
In addition to be-
ing handy for removing bits of tea leaves
or coffee grounds from a cup, you will find
many other uses for such a strainer.

€[To keep the bottom of a garbage can
from rusting and to make it easy to clean,
cover it with %} in. of melted paraffin,
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Painting Behind Radiator Easily
with Shoe-Polish Brush

Restricted places behind a radiator are easily
painted with a shoe-polish brush

Instead of trying to paint behind a ra-
diator with a regular brush, use a shoe-
polish brush attached to an extension
handle as shown and you can reach into
the restricted places easily.

Rotted Posts in Picket Fence
Repaired by Iron Legs

ri

A fence with the posts repaired this way will last
indefinitely if kept well painted

When the posts of my picket fence
started to rot off at the ground, I repaired
them so that they were as good as new.
Each post was sawed off just above the

MECHANICS

ground and the stump was dug out, after
which lengths of flat iron were holted to
the post. These extended down into the
hole, which was then filled with concrete.
In some cases, I bent the supports as
shown in the circular detail, making a
small hole in the ground for each one.
This method saved concrete as the holes
were only 3 or 4 in. in diameter, yet the
over-all distance between the legs was
greater and therefore a more rigid sup-
port than when the legs extended straight
downward.—C. A. Veburg, Omaha, Nebr.

End of Trunk Padded at Handle
to Protect Knuckles

It's a simple
matter to pad a
trunk behind the
handles so that
you won't injure
yvyour knuckles
when carrying it.
Just hold a pad of
cotton against the
trunk and tack a
square of inner
tube, oileloth or
similar material over it. Use brass-head
tacks as they make a neater job than or-
dinary carpet tacks.

Wax Cork in Glue Bottle
Won’t Stick

If you have
trouble with glue-
bottle stoppers
sticking, substi-
tute pieces of par-
affin or wax can-
dle for the regular
stoppers. Taper
the candle to fit
the mouth of the
bottle, and it will
close the opening
tightly, yet is easily removed as glue will
not stick to the wax. Such stoppers can
be used also for bottles containing acids.

 Washing linoleum with a stiff-bristled
brush will destroy its luster; use a soft
brush and mild scap and water.
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Floor Trussed to Support Heavy Refrlgerator

_._,.a-

This truss effectively

Where convenience makes it necessary
to place a mechanical refrigerator or other
unusually heavy piece of furniture at the
center of a floor span, the weight is likely
to cause sagging of the floor joists. To off-
set this possibility you can install a truss
like that shown. When supporting a re-
frigerator, for example, the crosspiece,

I | r ’r *!_’_,.-' | "I' fi E_Ilill..:r
i | - L k] 3 roo, 4 1mrl},
' '[ L ' | erenven

"sp:reﬂd'si" t.FI{' !oucf on Aoor j"nr'.'rti.‘ l.l.l-FI\‘.'n Woii
place a heavy refrigerator or piano over the center of the span

which is held in place by the truss rod,
should bear on at least four joists in order
to properly distribute the weight. If the
span of the joist is more than 14 ft., it is
better to install two rods of the same
length. In this case, the crosspiece should
bear on six joists.

—L. H. Georger, Buffalo, N. Y.

Hinged Eye Shield on Grinder Lifts to Change the Wheels

Many amateur craftsmen do not realize
the importance of protecting the eyes
against flying particles of abrasive when
using a motor-driven grinder. Just one
tiny particle getting into the eye may not
only result in severe pain, but it may in-
jure the eye permanently. To avoid such
accidents, anyone can make up this sim-
ple protector. It is two light channel-iron
frames hinged to a center plate, which is
mounted on the motor housing, Each frame
holds sections of non-shatterable glass.

Exterminating Cockroaches

An effective non-poisonous powder
which will destroy cockroaches, water
bugs and similar pests is made by thor-
oughly mixing borax, 9 oz., cornstarch,
2% oz., plaster of paris, 2 oz., and cocoa,
115 oz, In using any bug exterminator, it
is a good idea to continue its use for sev-
eral days after the bugs have disappeared.

It takes little work to make this shield, which may
save you a badly injured eye



HIS tiny, 6-ft. craft is not only an ex-

cellent sailer but is so light that it ean
be hauled to the water on a coaster wagon.
Or, if the rudder and mast are removed,
one adult can carry it. Designed and built
by Stephen T. Crosby, of Balboa Island,
California, for his children to learn the
art of sailing, it accommodates two pas-
sengers, and has all the necessary equip-
ment of a full-size sailboat. General di-
mensions are given in Fig. 1. From this
you will note that the boom is located
high above the cockpit to give the skipper
full vision, and also to prevent the boom
from dragging in the water when coming
about. The deck plan in Fig. 2 shows the
exceptionally broad beam, lessening the
possibility of capsizing.

To build the boat, first make the stem,
Fig. 5. You will need only the hard-pine
block at first, the oak nosepiece being
screwed on later, Next, make the form
shown in the lower detail of Fig. 4, around
which the cedar sideboards are bent. Then
comes the transom, or stern piece, Fig. 6.
This is a single piece of *i-in. mahogany
or oak with hardwood cleats on the ends.
To shape the sideboards, which should be
about a foot longer than needed, wrap
them in burlap sacks, one at a time, and
pour several teakettlefuls of boiling water
over them. After the water has had a
chance to soak in, and while the boards
are still warm, assemble them as shown in
Fig. 4. At the ends nail temporary cleats
notched on the ends and draw the boards
together with a rope. Set in the transom
and draw the sideboards up to it by twist-
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From thir detail you will get a general idea of over-

all dimensions. The mast is made frem a 1%-in.

eurtain pole—the boom Ffrom a squeegee handle.
The sail is hemmed to the mast and boom

ing the rope with a stick, Then screw the
boards to the cleats on the transom, using
flat-head brass screws.

The completed job will appear as in
Fig. 4, after which the sideboards should
be cut as indicated by the dotted lines in
Fig. 3. A curved cross member to support
the deck, as in Fig. 6, should be put in
temporarily 15 in. from the top of the
stem, to keep the sides spread at the bow.
A form can be made for this purpose if
vou wish, and be removed later. Con-
structional details are given in Fig. 7.
While the forms are still in place, the
chine battens should be put on. These are
of 3 by 1-in. cak. The stern ends should
be steamed or soaked for bending approx-
imately to the curve of the sideboards.
The battens are fastened in place with
flat-head brass secrews spaced 1%} in. apart.
Then the edges of the chines and side-
boards are planed off flush to get a good
bearing for the bottom boards.

Now turn the boat upside down and put



Ambitious young shkippers soon learn the art of
sailing with this trim little craft. It can be hauled
to the water on a coaster wagon, accommodates two
paszengers, and has all the necessary egquipment of
a full-size sailboat

on the & by 5-in. bottom boards—tongue-
and-groove stock. The tongues and
grooves are removed by planing and the
edges of the boards are beveled slightly so
that when butted together a narrow
V-joint is formed, which is later filled
with cotton caulking and marine glue. The
boards should be slightly longer than the
width of the bottom so they can be
trimmed evenly after they have been in-
stalled. Before nailing them down, lay a
strip of muslin along the chine and coat it
with marine glue to make a watertight
joint.

After this has been done, the bhoat is
placed right-side up to install the keelson
and battens or cleats. Use galvanized
shingle nails and clinch the ends. Force
cotton caulking firmly into the V-grooves
with a blunt cold chisel and pour warm
marine glue upon it. The keel and skeg
are next, Note how the keel is sawed at
the stern so that a strip continues on along
the bottom of the skeg. The center cleat
on the transom also has a strip continued
down over the end of the skeg. Install the

ribs, inwales, deck planks and the blocks,
which help support the coaming, Fig. 6.
Seat risers and mast step are installed
also, and a slot is cut for the centerboard.
Location of this is given in Fig. 2.

The deck is laid and is covered with
canvas, which is tacked along the gunwale
and coaming. Molding covers the tacked
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SAWED ON DOTTED LINES =

Sides of the hull are formed from 3 -in. cedar planks
serewed first to the stem piece, then to the transom
with a spreader frame amidships

edges. The centerboard well is made as in
Figs. 5 and 6, with marine glue in the
joints and hardwood cleats at the top and
bottom. A canvas gasket should be cut
and soaked in marine glue for the joint on
the keelson, and the inside of the well
should be given three coats of paint be-
fore assembly. The amidships seat is built
around the well as shown in the deck plan.
Make the centerboard, or more accurate-
ly, the “daggerboard,” of a single 34 by
11-in. board 32 in. long, and cut the top

SIDES, CEDAR
OR PINE, SgRIEAT-6

at an angle as shown. Cleats across the
top prevent it from slipping down through
the well. The board should he weighted
so that it barely sinks. Oak is good mate-
rial for the rudder because of its weight.
To prevent splitting, rabbet it across the
grain for a cleat about 4 by 1% in, Or, if
yvou have a long bit, drill across grain for
two brass rods about Y in. in diameter.
The tiller is attached with a brass yoke,
as shown in Fig. 8.

A hardwood curtain pole makes a good
mast, and it should be at least 1% in. in
diameter, squared at the bottom for the
mast step and slightly tapered at the top.
A pulley is set in a slot at the top for
raising the sail, and a ferrule prevents
splitting. A hardwood squeegee handle,
such as window washers use, makes a
good boom and should be 5 ft. 6 in. long,
exclusive of the yoke. This is of hard-
wood, lined with leather. Use small brads
to fasten the leather on, and drive the
heads in well. Unbleached muslin is satis-
factory for the sail, which is cut as indi-
cated in Fig. 1. Note that no rings are
used, the mast and boom sliding in wide
hems. The sail should be reinforced with
canvas gussets at the corners and a gal-
vanized or brass ring sewed into the peak.
Spruce battens 15 by 1 by 24 in. are sewed
into the sail at the points indicated.

With pulley, cleat, ring bolt and oarlocks
installed, the boat is ready for painting.
On the bottom use a copper bottom paint,
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T he V-joints between
the bottam boards
are caulked with cot-
ton and sealed with

SECTION SHOWING
DECK AT STATION |
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which comes in red or green, and give the
sides two coats of white. The last coat
may be an easy-brushing mixture of
white lead and turpentine which will dry
“chalky” and wash away slowly as the
boat is used, thus keeping the hull cleaner

and more attractive. All parts of mahog-
any and the oak tiller should be finished
in their natural color with two coats of
spar varnish. The centerboard and rud-
der are painted a bright red. A coat of
green or grey is suitable for the inside.

Soap for Dry Cleaning

A soap which is soluble in naphtha and
therefore can be used in ordinary dry-
cleaning solutions to add to their effec-
tiveness, is made by thoroughly mixing
oleic acid (red oil), 10.7 lbs., butyl cello-

, BOARDS
a__’;ﬂt PINE OR

marine glue

solve, 2.7 lbs., and dry-cleaners' naphtha,
2.5 lbs. This mixture is inflammable and
should be heated carefully over a water
bath temperature of 140° F. In another
container, prepare the following solution:
Potassium hydroxide, .85 lb,, and water,
1.35 lbs., When dissolved, add triethanola-
mine, 1.97 lbs. After stirring thoroughly,
this solution is heated to 140° F. and
poured into the first solution while stir-
ring vigorously. The stirring should be
continued leisurely until an even and
fairly clear solution is obtained.

-
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Anvil Mounted on Pipe Standard
Is Adjustable in Height

Made from a section of railroad rail, this anvil will
be found ﬁﬂndy for a variety of light work

Mounted on a stand which is securely
bolted to the floor, this anvil was made
from a piece of rail. Note the long, pro-

jecting flat end, the narrow center where
U-bolts and elips ean be bent to advan-
tage, and the slender horn, which is use-
ful in forming rings. For the stand, use
two lengths of pipe, one to slide inside the
other, and weld the column to a substan-
tial base. Drill pairs of holes through the
inner pipe and one pair through the outer
one to receive a key pin, permitting ad-
justment for height. A wing screw, thread-
ed into a boss on the stand, is a safeguard
against vibration. The anvil is bolted {0 o
piece of *u-in. sheet stock welded

to the top of the standard. [

Connecting Electric Clock |/
to Conceal Cord [ )

Why run the cord from an
electric wall clock to a baseboard
plug when a much neater instal-
lation can be made by providing
a wall outlet directly behind the
clock? It's best to have an electrician do
the work. After marking the size of the
outlet box on the wall, holes are drilled
and an old fine-tooth, keyhole saw is used
to cut through plaster and lath, taking
care to avoid chipping the plaster outside
of the space marked. Then, from the

POPULAR MECHANICS

basement, a hole is bored up through the
subfloor and partition plate, exactly be-
tween the same studs where the hole has
been cut in the wall above. Next, one end
of a length of furnace chain is dropped
into the wall hole, this end being “hooked"
from below with a 12-in. length of wire,
and brought through the hole. With the
chain, a length of flexible metal-covered
cable, with the rubber-covered wires ex-
tending about 6 in. from the metal at each
end, can be pulled up through the parti-
tion. The cable should extend from the
wall box to an outlet box in the basement.
Then the wall box is permanently in-
stalled; it ecan be held in place either with
special spreaders for the purpose, which
hook behind the plaster on each side of
the box and are then drawn up tightly by
means of a screw, or the box can be at-
tached to the lath with screws through
the lugs. Then the flush receptacle is in-
stalled and lastly, after turning off the
main switch, connections are made and
soldered at the basement outlet box.

—J. E, Dekker, Chicago.

CEILING BOX
IH BASEMEMNT =

It's no trick to ron an armored cable fram the base-

ment to a flush receptacle hidden behind the clock
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Float for the Young Fisherman
Resembles Boat

The fAag on this fishing Aoat rises suddenly when a
fish takes the bait

Many fishermen like to take their young
sons along on a trip to teach them the
clean, healthful sport of angling, but the
experiment often ends in failure because
the boys cannot sit still very long waiting
for a bite. A float or bobber resembling a
toy boat with a flag that raises when a
fish bites has been found successful in
preventing interest from lagging. A boat
6 or 8 in. long, sawed out of a couple of
wood blocks and rigged up as shown, will
do the trick., Set the flag so that it bal-
ances perfectly. It must stay down when
the line is in the water. A pole is unnec-

essary; just tie a line to the boat and let
it drift.—Edward Drake, Chicago.

Tilting Flour Bin Held Open
by Night Latch

If you have an
old night latch at
hand, it ean be
used to keep a
tilting flour bin
open. Just screw
it onto the cabinet
directly beside the
bin, locating it so
that the bolt will
be pushed back as

MECHANICS

the bin is pulled forward. Then drill a
hole for the bolt to drop into when the
bin is in the open position. It’s a good idea
to provide a piece of sheet metal on the
side of the bin for the end of the bolt to
bear against so that it will not serape on
the wood. A turn of the lock will release
the bin.—M. J. Jung, Minneapolis, Minn.

To Bend Copper Tubing

To bend a length
of small copper
tubing at an angle,
without causing it
to kink or break,
first wrap it tight-
ly with wire sol-
der as indicated.
The coil of solder
will bend with the
tube so that it will
keep its shape.

Padded Thimble Easy on Finger

. Should your

Pigs Fe thimble make your
finger sore when
you sew, get one
that is a little large
and line it with
thin felt. Rubber
cement or any of
the various house-
hold cements on
the market can be
used to hold the

s felt in place.

y
THIMBLE

‘Gathering’ Thermometer Liquid

When the col-
umn of liquid in a
thermometer sep-
arates, it may be
brought together
by packing the
bulb in Dry Ice.
This will draw all
the liquid down
into the ball, and
is much safer than attempting to gather
the liquid by shaking or heating it, which
may burst the glass.

—C. E. Packer, Chicago.

ory ice/




HIS little instrument, com-|

|
monly called an anemometer,
will tell you the sperd©f the wind
at a glance. As it is small enough
to be carried in a pocket, it is
especially useful to sailors and
riflemen. Questions of reefing or
windage allowance need not be in
doubt when it is used.

The working parts, Fig, 2, con-
sist of a screened wind tunnel, a
moving vane suspended on a fine
torsion wire, and a pointer and
scale. The wind tunnel, Fig. 3, is
a 134-in. length of brass tubing,
2 in. in diameter, A slot, ¥ in.
wide and 1 in. long, is cut in the
wall of the tube. This provides
an opening for the pointer which
is shaped from a 4%i-in. strip of
bamboo. The pointer is fastened
to a mica vane with ambroid ce-
ment as in Fig. 2. Now
before you go farther,
make up the bearings and
pivot points detailed in

POINTER CUT -7
FROM BAMBOO

Fig. 2. The bearings fit in holes
drilled in the tunnel at right an-
gles to the slot and %4 in. below
the center line, and are soldered
in place. The flattened ends of the
pivots are tinned, also the ends
and center section of the torsion

.1 "\-\_
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wire. A short strip of brass is soldered to
the torsion wire, and to this the bamboo
pointer is lashed with fine silk thread
wound in ambroid cement as in Fig. 2.
Then the pivots are set in the bearings
and the torsion wire is soldered to the
flattened ends.

Next, the pointer case is cut out as in
Fig. 5, and a piece of blank paper glued to
the back opposite the pointer window. The
case is bent to shape and soldered to the
tunnel tube in such a position that the
pointer is free to move through a 60° arc
without touching the case at any point. A
strip, of the same material as the case, is
soldered on the bottom. You finish the as-
sembly by soldering a piece of No. 30-
mesh wire screen to a brass ring made
with a lap joint as in Fig. 6. This fits over

POPULAR MECH .tﬂi{‘ﬂ
Yimrer 2l { 1

BENT ON pOTTED LIKES~
F POINRTER GASE
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the end of the tube as in
Figs. 1 and 7. The sereen
is essential as its purpose
is to reduce eddy cur-
rents and aid in adjust-
ing the range of the in-
strument. A No, 30-mesh
sereen will give a read-
able range of about 10 to
50 miles per hour. Now,
with the tension spring in
place and a =erew pro-
vided for adjustment as
in Fig. 3 you are ready to
graduate, This is easy.
Release the tension screw
until the torsion wire is
taut, then rotate the piv-
ots simultaneously until
the pointer lies against
the right-hand side of the
Tighten the lock screw. Have a
friend drive the car on a calm day at va-
rious steady speeds, while you hold the
meter as in Fig. 4. Note the positions of
the pointer at various speeds with pencil
marks on the paper inside the pointer
case, While this is being done, it is neces-
sary to check the car speeds carefully so
that you make no error in the graduation.
It is advisable to drive on a road where a
given car speed can be maintained con-
stant for a sufficient interval of time to
enable you to be sure of the position of
the pointer. When the record is complete,
ink the scale and cement a piece of cellu-
loid over the pointer-case window to pro-
tect the paper scale, The adjustments
should not be changed at any time after
graduating the instrument.

case.



POPULAR MECHANICS

459

Jigging Puppet Uses Your Fingers for Legs

” ¥
s | ad

HANDLE : i -
A

At a glance, the illusion of real

legs is wnusuval and, with a little

practice, you can give lifelike in-
terpretations of many dances

Just a simple jigsawed cutout of Yi-in.
plywood, with hands and face outlined in
pencil on one surface, this doll walks with
the aid of legs formed by the first two fin-
gers of your hand. Two shoes are carved
from small blocks of wood and recessed

.
.

to fit tightly on your finger tips. A short
handle glued to the back of the doll, as
shown in one of the photos, wedges be-
tween the fingers and supports the figure.
Hands, arms, face, eyes and clothing are
easily outlined with black paint.

Ball-Bearing Lathe Center Handles MetaI-Spmnmg Jobs

For spinning metal in your home work-
shop lathe, and for some special jobs in
wood turning, you will need a rotating
tailstock center, fitted with a ball thrust
bearing. Such a center can be made from a
block of hardwood, an inexpensive thrust
bearing and a short length of 5&-in. steel
rod from which the center pin is made. By
turning down the wood block to the di-
mensions indicated, you get both an arbor
and a housing for the thrust bearing. The
latter should be a snug fit in the housing,
which is counterbored for the center pin.
You can get the correct taper on the cen-
ter to fit the lathe by carefully turning it
to the measurements of the regular cen-
ter and then sanding it to a smooth finish.

—Willy Schmidt, Chicago.
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Lettering Guide Quickly Adjusted Made from two rulers and a couple of

. sheet-metal strips, this guide assures uni-
to An? ngh form lettering and saves time as it is un-
T necessary to rule guide lines, which must

be erased when the work is finished. The
sheet-metal strips are riveted loosely near
the ends of the ruler while holes, bored in
the other ruler in a position corresponding
to that of the rivets, carry small bolts or
machine screws, which slide in the slotted
strips. Wing nuts on the bolts lock the
adjustment when the guide is set.

—W. H. Neufeld, Gretna, Man., Can.

Installing New Window Shades

When you buy new window shades, it is

a good idea to get them about 9 in. longer

than the window casing. Then, after they

— have been pulled down, there will still be

Guide lines are eliminated and uniform work is as- Enﬂl_lgh material on the rallf:rs to ‘?&Se the
sured when you use this lettering guide strain on the tacks and avoid tearing.

Plenty of Fun at a Safe Speed

This amall car, hawving a &§8-in. wheelbase and
28-in. tread, is very easy to operate and may be
powered by a 4 toe 3 -hp. gas engine of the wash-
ing-machine type. It is equipped with efFfective
brakes and pneumatic tires. Plans show three al-
ternate methods of body construction. Easy to build.
Our blueprints Nos. 908 to 909 incl. give you all
the information necessary. This set will be sent
postpaid on receipt of $1.00.

“ROAMER"—T65 to 770: Outboard cabin cruiser.
18 ft. long, 66 in. beam. Requires cutboard motor
of 20 to 36 hp. Set of six prints $1.00.

12-FT. ROWBOAT—707: Fiat bottom. Can be
used with small outboard motor. 25e.

“ZIP,"” MODEL RACING YACHT—880 to 883:
50 in. long. Four prints $1.00.

TRELLIS SUGGESTIONS—639: Six types that
will help beautify your home. 25c.

LAWN CHAIR—529: Plain sawed from 3§-in.
stock. Easily made with hand toals., 25c.

ORNAMENTAL WOOD FENCES—&40: Five
artistic designs for standard wood stock. 25e.

VENETIAN BLINDS—528 and 9527: Three
different styles covered on two prints. 50c.

LAWN AND GCARDEN FURNITURE—B820 to
822: Collection of designs for arbor-and-
seat combinafions and swings. (3 prints) 75¢c.

Any six of these blueprints will be sent postpaid upon receipt of $1.00. For an addi-
tional 12¢ we will include a copy of our 80 pp. booklet, “What te Make,” which com-
pletely desecribes Popular Mechanics plans, besides giving valuable information on
where to obtain hard-to-get matericls, how to read blueprints, saw filing, cte.

POPULAR MECHANICS MAGAZINE, 200 East Ontario Street, Chicago
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ITHER ordinary
solder can be

or special aluminum
ade to adhere to alu-
minum with ease j[ the metal is properly
cleaned and a fluxtis used that will chem-
ically react with the surface film of cor-
rosion or oxide. An aluminum article to
be repaired is first thoroughly cleaned of
all grease and dirt and then the surface to
be soldered is scratched with a stiff wire
brush as shown in Fig. 2, to remove the
surface oxide which is always present on
aluminum. Therefore this step is highly
essential in all cases. Immediately after
scratch-brushing, special aluminum sol-
dering flux is sprinkled over the cleaned
surface, Fig. 3, and a very large, hot sol-
dering iron is applied. Electric soldering
irons of ordinarily available sizes are use-
less on aluminum and accordingly cannot
be recommended for this purpose. The
flat surface of the hot iron, which should

ALUMINUM UTENSILS
CLDERED OH GAS P

be heated to at least 500" F,, is placed over
the point where the solder must flow, and
is held in this position until the flux boeils
vigorously and gives off smoke, which is
the indication that the last traces of oxide
are being removed chemically. Heating of
the work can be accomplished effectively
also by means of a gasoline torch or a
small aleohol lamp as in Figs. 4 and 5. In

481




'L' L -uul'-),r
483° % « ¢

.1‘:}‘ F _,,i '

. " «POPULAR MECHANICS

: f%:['mhﬁ ..::.:
"""f WITH (URWED THREE-
- CORMERED FILE

CLAMPED

BROKEM CASTING
WIRED

many cases, you can even do the work
over a gas plate as in Fig. 6. But no mat-
ter what method of heating you use, it is
important to wait until the Aux smokes,
and not before, to apply the solder. If an
iron is used, the solder is applied to the
iron and allowed to flow from it onto the
surface of the metal, without moving the
iron. After tinning, added quantities of
solder may be applied in the usual man=-
ner to fill holes, cracks and crevices,
Should a poor job of tinning result, the
fault lies in the cleaning operation, which
should be repeated. When a blowtorch is
employed for heating as in Fig. 7, which is
preferable on large work, the same gen-

eral procedure is followed, care being
taken to avoid placing the flame in such a
position that the aluminum may be melted.

To repair a break in an aluminum cast-
ing by soldering, the break or crack
should be “veed” out with a file as shown
in Fig. 8. This operation provides a crev-
ice into which the solder may flow, and
assures complete cleaning. After the sur-
faces have been prepared and the parts
clamped or wired in position as in Fig. 10,
enough flux is sprinkled over the surface
for complete coverage. The flame of a
blowtorch is then applied to the back of
the seam, as in Fig. 9, taking care to pre-
vent the flame from coming in contact
with the flux. Then soldering is accom-
plished as already explained. It is of im=-
portance to allow the seam to cool com-
pletely before the clamps are removed;
disturbing the solder before it has set will
result in weakening and probably break-
ing the joint, Where aluminum sheets are
to be joined with solder at the edges, a
strong, durable junction is produced by
overlapping the parts as in Fig. 10,

Aluminum soldering fluxes, which come
in powdered form, have the property of
taking up moisture rapidly from the at-
mosphere and becoming useless. There-
fore the container must be kept tightly
closed at all times, except when it is being
used. Flux, which has taken on moisture,
is very difficult to use and in many cases
entirely useless. Also, as the fluxes used
for soldering aluminum are all somewhat
corrosive if left in contact with the metal,
the finished job should be thoroughly
cleaned after soldering. Ordinary water
may be used for this purpose. After re-
moving the excess flux, the finished sur-
face may be filed flush with the surround-
ing surface. On irregular work use emery
cloth to finish the joint.
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Bowls Formed with Telescoping Wood Rings
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Wooden bowls can be turned easily
from a single disk of 7-in. hardwood.
First, you make a parting tool from an
old hack-saw blade and fit it with a han-
dle as shown. Then mount a disk of hard-
wood on the lathe faceplate and turn down
to the diameter you want the bowl. Now,
with the improvised parting tool you make
a series of equally spaced cuts on the face
of the disk, running these very nearly

through at an angle of about 7 degrees. A
single, light cut across the back of the
disk will remove the rings thus formed.
The work is then taken off the faceplate,
glue is spread on the edges of each ring,
and they are slipped one inside the other,
telescope fashion. Forcing the rings apart
binds the beveled edges tightly, When the
glue is dry, the work is again mounted on
the faceplate and turned to form.

Grooves Cut in Wood Surface Accurately for Strip Inlays

Here is an accurate method of marking
off grooves in wood for strip inlaying.
With the aid of a straightedge, I make the
first knife cut at the correet distance
from the edge of the work. Then, holding
the straightedge firmly in this position, the
inlay strip to be used is butted against the
rear side and another straightedge is butt-
ed firmly against the strip and clamped in
place. To make the second cut for the
groove, the inlay strip is removed and the
two straightedges are pushed together. If
the loose straightedge does not slip and
the knife blade is held against it in the
same position to make both cuts, the
groove will be exactly the same width as
the inlay strip.

—Thomas E. Owens, Cleveland, Ohio.

STRAGHTEDGE —



464 POPULAR

Line-Shaft Pulleys Measured
Without Using Ladder
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Diameter of ceiling pulley found by holding chalked
edge of stick against it as it rofates

Before changing the source of power in
a large plant, it was necessary to measure
the diameter of the line-shaft pulleys. To
do this two pieces of wood were nailed to
one side of a long, square stick, spacing
the abutting ends to straddle the shaft
snugly. One edge of the wood pieces was
chalked, after which they were held
against a rotating pulley as shown. The
diameter was readily found by measuring
between the two marks made by the pul-
ley on the chalked surface,

Form to Lead Cast-Iron Joints

If you have a
small job of lay-
ing cast-iron pipe
and do not have a
regular form for
filling the joints
with lead, one can
be improvised

MECHANICS

from a piece of auto tire about 1 in. wide,
Clamp the rubber over the joint by tying

. the beads together with a wire as shown,

leaving an opening between them in which
to pour the lead.

Warning Flares Are Bricks
Soaked in Kerosene

Lacking suffi-
cient flares for
safety beacons on
a large construc-
tion job, one con-
tractor used a
number of com-
mon bricks, which
had been soaked
in kerosene. When
set on end in the
ground, as shown,
and ignited, they
burned with a bright flame for several
hours.—G. E. Hendrickson, Argyle, Wis.

Cutaway Boxes Sell Candy

Store owners can increase the effec-
tiveness of their eandy displays by cutting
away the front of half-empty boxes so
that customers can get a better view of
the contents. Uniformity in appearance
is obtained by using the semi-ecircular
piece removed from one box as a template
when cutting the others.

An Arizona storeheeper alters candy boxes in this
manner to give displey more attention value



i r
POPULAR ME€HANICS

465

Duplicate Routing on Drill Press from Pattern

T8 SECTHoY,
b

You can easily rout any number of recesses of duplicate shapes
for inlays with this table which slides in two directions, giving
universal movement.
the table as shown, after which the latter ix moved to make
a puide pin bear against the edge of the template.
lute accuracy, the pin and router bit should be the same size

Both work and template are fastened to

Far abzo-

Lettering on Wood Signs Produced in Relief by Burning

It's a simple matter to make these novel
signs, which will attract attention and
arouse the curiosity of many as to how
the burned effect was produced. The se-
cret lies in laying off the letters and then
coating them with asbestos paint. When
the flame of a blowtorch is directfd against

AFTER BURNING /

Lettering coated with asbestos paint is untouched
while surrounding woed surface is deeply charred

the sign, or it is held over a fire, the wood
around the letters chars deeply, while the
letters, protected by the paint, remain un-
burned and stand out in bold relief. The
asbestos paint can be removed and the
letters enameled, bronzed or finished in
any way desired. If the sign is to be ex-
posed to the weather, it's a good idea to
protect the charred portion with two coats
of clear lacquer.

Non-Chafing Thimbles for Ropes

When ropes used
in the operation
of elevators and
CONvVeyors pass
through a wall or
floor, curtain-rod
sockets, of the
type shown, make
good thimbles to
shield the ropes
where they pass
through the holes., The sockets are made
of smooth, strong metal, and will take a
rope up to 1'%z in. in diameter. They can be
used on each side of the hole if necessary.

Q[ After scoring glass with a regular cut-
ter, break it under water. This usually
results in a “clean” fracture.



PART II1

Casting Round, Fluted and
Tapered Columns

TOLORED cement has opened up a
new and interesting field to the
home craftsman, who can cast durable,
attractive garden ornaments, such as
bird baths, sundial pedestals and many
other objects of a similar nature, with
very little expense. To speed up setting b\“
and curing you ean add a small gquan- =
tity of calcium chloride to the mix,
which will cause it to set sufficiently
overnight so that the form or mold can be removed.
The cone-shaped sundial pedestal, shown in Fig.
3, is especially suited to the use of colors. A pastel
shade of green on the top and base with a blending
of greens and yellows on the cone-shaped standard
is effective. This effect is obtained by simply ap-
plying white cement to which enough mineral
color has been added to produce the desired shade.
Blending is accomplished by brushing patches of
a contrasting color over a wet coat. It is advisable
to cover the freshly painted work with burlap or
canvas, Fig. 9, as soon as the color has set enough
so that it will not run when water is applied. The
piece should be wetted down thoroughly and the
burlap kept damp for a day or two to assure a
good bond. Fig. 2 gives the general dimensions of
the three units that make up the pedestal. These
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SUNDIAL PEDESTALS
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are held together by means of a piece of
pipe, which also serves to reinforce the
cone. It is advisable to put pieces of wire
in all of the units as this adds greatly to
their strength. Dimensions for laying out
the cone form on galvanized iron are giv-
en in Fig, 14, the form being closed with a
tapered wood plug, which is bored in the
center for the pipe. The lap joint on the
metal cone is fastened by oval-head ma-
chine screws with the nuts to the outside,
Fig. 7. The cone can be supported as in
Fig. 8 which also shows how the concrete
s “struck off” level. The mold for the
top disk is made from a strip of sheet iron,

POWELS,
PLASTER OF F"ARES"\

S CLAY DAMS,

FIHISHED
CASTIMNG 15
WRAPPED
“‘I‘HTH BURLAP

1Z0* APART

3 in. wide, formed around a % by 16-in.
wood disk as in Fig. 6. A piece of pipe ex-

tending above the bottom of the mold 11
in., forms a hole in the casting. The form
for the base, which is cast upside down, is
built up from layers of wood, as shown in
Figs. 4 and 14. Starting at the bottom, the
four pieces are mitered, tacked into place
and the circle scribed, after which the
pieces are removed and the ares band-
sawed to shape. Each layer is fastened to
the one below it with finishing nails. Fig.
14 shows the shape and size of the layers
marked A and B. The top view gives the
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dimensions for the layers marked C. The
inside surfaces of the three concentric cir-
cles are lined with strips of sheet metal.

Surfaces of the molds that come into
contact with the concrete should be given
two coats of shellac, then oiled thoroughly
just before filling. The mix for all of the
projects described should be in the pro-
portion of cement, 1 part, sand, 2 parts,
and fine aggregate, containing pebbles no
larger than %% in. in size, 1 part. Calcium-
chloride, 1 1b., is added to water, 1 qt., and
stirred until it is thoroughly dissolved.
This quantity of the solution is sufficient
for one-half bag of cement when added to
the mixing water, the quantity of the lat-
ter being cut down to allow for the added
volume of the solution.

A modern bird-bath design is shown in
Fig. 18, the sharp reversed angles pro-
ducing a striking effect. Strong blues,
reds and yellows are suggested for effec-
tive contrast. Construction of the tray in-
volves compound miters, which can be
easily cut on a circular saw by first set-
ting the table at an angle of 471%°, Fig. 16,
to cut the bevels on the edges of the pieces.

"SWEEPING" UNDER-
SIDE OF BOWL

- "h

L 3

o
1IFCHA\IICS
.

Then, by setting the table and gauge both
at an angle of 57%", the pieces will be cut
at the proper angle. Fig. 17 shows how
the mix is worked into the mold with a
trowel, while Fig. 15 shows the series of
units which go to make up the pedestal
and base mold, and the order in which
they are assembled. The base pieces are
set at an angle of 60° with a miter cut on
the ends of only two of the pieces in each
set. The saw table should be set at 711%°
and the gauge at 60° for these cuts. Suc-
cess of the work depends on thorough
tamping and ample reinforcing with wire
and four Y-in. rods which run from top
to bottom near the corners. As screws are
used throughout, it is only necessary to
take the form apart after the concrete has
set thoroughly.

If you are interested in the classic type
of ornament, refer to the design shown in
Fig. 1, which is exceptionally beautiful
when finished in pure white cement. The
pattern for the column of this piece, the
dimensions of which are given in Fig. 10,
is made from a section of fluted porch col-
umn. A plaster cast of the column C is
obtained by forming clay dams 120° apart
on the column, producing a three-part
mold in this manner, As soon as one sec-
tion has set, the clay is removed, the col-
umn is turned and another section cast in
the plaster. A strip of burlap should be
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embedded in each section of the
cast to strengthen it. The circular
portions shown at B and D, which
can also be obtained from the FILLING ThE
column or turned out to suit, are ) LSt L i FORMs :J-T
cast in plaster, the mold being ar- ] %\ q
ranged to part at the center. Re-
member that all patterns and in-
side surfaces of plaster casts must
be shellacked and oiled just as
for a cement mold. The top and
bottom sections marked A and E
are cast directly in a wood mold.
The various units are then fastened to-
gether with a piece of pipe and rich ce-
ment mortar,

The eircular bird bath shown in Fig. 5
is cast in five units. The bowl is formed
by means of the sweeps A and B, shown
in Fig. 12. A clay form of the inside of the
bowl is shaped with a sweep as in Fig. 13.
This is covered with concrete, the larger
sweep substituted and the outer surface
formed as shown in Fig. 11, The scheme
for forming the column is shown in Fig. 12
Metal tubes are used to cast the piece,
after which the ornamental lines are
scraped in with a triangular file ground
to a V-point on the end. The octagonal
base is cast in a wood form, Fig. 12. The
remaining sections must be turned in
wood and a plaster mold formed as pre-
viously desecribed.
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Comic Figures for Store Displays
Have Rubber-Tube Joints

Made from dowels, woed and rubber tubing, these

figures assume many comical positions

Needing a number of comic figures for
display purposes, one store owner had
them made up from dowels and rubber
tubing. The feet and hands were made
by slitting one side of the tubing as shown,
which was then flattened and placed be-
tween two sheets of paper and a hot iron
set over it for about 2 min. This caused
the rubber to remain flat. The legs and
arms were attached to the bodies, which
were shaped from pieces of wood, with
small, double-pointed tacks driven through
the upper ends.

Repairing Break in Pipe Line

3 PIPE SLEEVE If a pipe line

suddenly breaks
and new couplings
and unions are
not at hand, costly
delays can often
be avoided by
making the repair
shown. This con-
sists of slipping a
short piece of larger pipe over the break
in the line and filling the space between
the pipes with iron cement. Be sure the

POPULAR MECHANICS

cement is tamped in tightly, and then heat
the sleeve thoroughly to set the cement
before turning on the pressure in the line,

Hose Replaces Broken Spring
on Lever Pawl

When a spring
AUBBER HOSE

weakens or breaks
on the type of le-
ver shown, a tem-
porary repair may
be made by slip-
ping a short piece
of rubber hose
over the end of
the lever and
movable grip. The
tendency of the
hose to straighten
causes the mova-
ble grip to operate
the pawl.

Nails Dispensed Easily on Job
by Inverting Keg

A contractor, noting the difficulty his
carpenters experienced in getting nails
out of a keg, placed a square piece of
canvas over the opened end and inverted
the keg on a workbench. Then, by rock-
ing the keg slightly, the nails spilled out
onto the canvas where they could be
gathered without difficulty. If any quan-
tity of nails remains after the work is com-
pleted, it is only necessary to lift the can-
vas and empty them back into the keg.

= .__ . ™ “;_
— &

s\ SIS~
A
Carpenter guickly fills his apron when nails roll

|
from inverted keg on canvas-covered bench
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Sawhorse Stands Firmly on Uneven Floors

]
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It stands firmly anywhere=—on uneven ground or
floors—without rocking or tipping sideuwise. Af one
end of the horizontal member, two legs are joined
in the regular way, with screws or nails. The third
leg is a piece of '\ or % -in. pipe, threaded at both
ends, ene end being capped, the other fitted with o
floor Aange af shown. This can be fastened with
heavy scerews or small bolts, the heads of the latter
being countersunk into the horizontal member

Swivel Drawing-Board Stand of Pipe Costs Little to Make

If you are looking for a neat, sturdy
easel or drawing-board stand that can be
adjusted to any convenient position, and
one that anyone can make at small cost,
this one should fill the bill. Pipe and fit-

tings, preferably of the 1-in. size, are used.
The standard consists of two lengths, one
of which slides inside of the other and is
held securely at any height by means of
a thumbscrew. The detail shows the ar-
rangement that permits tilting the board
at any angle to suit the requirements of
the user. For those who do much sketch-
ing, a roll of paper may be mounted at the
top of the board, between two angle-iron
brackets which are screwed to the edges.
The paper is passed under flat-iron cross-
pieces at the top and bottom, so that it is
held firmly on the board. The lower cross-
piece serves the purpose of a straightedge
to tear off the sheet after it has been
pulled down. Then an unused portion of
paper is always left on the beard.

Checking Evaporation of Benzol

Surface evaporation of benzol and sim-
ilar highly volatile liquids can be slowed
considerably by adding melted paraffin, 4
oz., to each gallon of liquid. Do not get
the paraffin any hotter than necessary and
stir it slowly into the liquid. The paraffin
does not mix with the liquid but forms
semi-liquid crystals on the surface.



472

Mail Carrier’s Folder Has Pockets
for Each Boxholder

Rural carrier sorts mail directly to canvas folder,
which rolls inte compact bundle

By using this canvas folder, rural mail
carriers not only save the work of han-
dling the mail twice at the postoffice, but
they have it well protected in a neat bun-
dle. Instead of sorting the mail into pigeon
holes at the postoffice and then transfer-
ring it to a pouch, the mail is sorted di-
rectly to the pockets of the folder, placing
that for the first boxholder on the route
in the first pocket, mail for the second
boxholder in the second pocket and so on.
Buckles and leather straps hold the folder
when it is rolled up.

—Elmer A. Vandrey, Truman, Minn.

Labels Held in Mousetrap
Always at Hand

One druggist
keeps his labels
separated neatly
by putting them in
a mousetrap as
shown. Part of
the trap jaw is re-
moved and a small
wood roller is in-
serted between
the severed ends
so that the top
label can be re-
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moved by giving it a slight jerk. A trap is
altered for each set of labels and is tacked
to the wall or counter close at hand.

Casting-Mold Corners Rounded
with Ball-End Tool

When making aluminum castings, I find
that a very neat job can be done by round-
ing the corners of
the mold with
wood putty, which
I spread evenly
and smoothly with
a ball-end tool
This is made by
soldering or braz-
ing a 4g-in. steel
ball to one end of
a small steel rod
as shown in the drawing. If the tool is
moved over the plastic with a twirling
motion, you will get a uniform job.

—W. H. Woodward, Saskatoon, Sask., Can.

Die Holder from Connecting Rods

Made from two pieces of angle iron and
a couple of car connecting rods, this sim-
ple holder will handle all standard dies.
It is best to clamp the pieces of angle iron
together and drill both of them at the
same time so that the bolt holes will line

up. If very small dies are to be used in
the holder, it will be necessary to saw off
part of the angle on one side so that they
do not come together before the die is
clamped tightly.

—Henry Cloutier, Ware, Mass.

@ When a large number of photo prints
are to be made from a negative, cover it
with a sheet of Cellophane to avoid wear
and scratches.
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Still and Mlovie C:lmem,b

By J. D. Brubaker

I{*GR “still” shots and time-exposure
work indoors and out you need a
steady tripod with a universal head. This
one supports any camera of ordinary size
and at the same time gives that delicacy
of adjustment so essential in a tripod.
Figs. 2, 4 and 6 picture how the univer-
sal head is made, while Fig. 5 shows the
formation of the legs. The upper section
of each leg is made from a single piece of
wood, a portion of the center being cut
out to allow room for the sliding extension,
and at the same time form the arms which
are hinged to the lower half of the head
as shown in Fig. 3. An extension, made of
brass tubing as in the lower details, Fig. 5,
fits between the halves and is held with a
clamp made of flat brass and fitted with a
thumbserew for adjustment. The
remaining two legs are duplicates
of the first. Fig. 6 shows the lower
half of the head made with the

hinge members spaced 120" apart. W

This is shown assembled in Fig. 3.
All flat parts and the spacers are
of brass. The hinge members, six
in number, are held in position
between two brass disks,
The center screw is sim-
ply a Y-in. brass rod,
threaded at both ends
and fitted with a bushing
152 in. in diameter and 5&
in. long. It passes through
both disks, being held in
place with a nut, bearing
on the lower disk. The
upper half of the head,
shown detached in Fig. 4,
is detailed in Fig. 2. This
is also assembled between
two disks. All parts are
of stock brass, with ex-
ception of several cap 3
screws. A swivel stud is
attached to the lower disk
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This tripod telescopes into a compact bundle for

carrying, vel when extended, it is sufficiently rigid

te support any ordinary camera. The universal head

gives a very delicate control of the camera when

focusing or following a moving object. Set screws

provide a positive means of locking any vertical or
horizontal adjustment
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DETAIL OF LEG CLAWMP

with flat-head machine screws, The stud
is tapped at both ends, the top for a cap
screw holding the swivel block and the
bottom for the center screw in Fig, 6.

The tilt block is pivoted on a bushing
held in place by cap screws which pass
through holes drilled in the top ends of
the plates screwed to the swivel block.
The handle and the swivel clamp screw
turn down on disks cut from leather.
These give just suflicient friction to hold
the most delicate adjustment, The top face
of the tilt block is recessed for a thumb-
screw, by means of which the camera is
attached to the tripod. This thumbsecrew,
Figs. 1 and 2, is turned down from a brass
disk to the required diameter. The edge is
knurled and the center drilled and tapped
for a ¥4-in. stud, which is made by thread-
ing a short length of brass rod. The stud
is turned into the disk and solder is flowed
into the threads.
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Spindle Adapts Metal Lathe to Turn Wood
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SECTION THROUGH HEADSTOCK

If you would like to do a little wood
turning in your metal lathe, just slip this
easily made spindle into the headstock,
and you can do the job without any dan-
ger of damaging the lathe by the high
speeds necessary for turning wood. In this
arrangement the spindle fits in the lathe
just like a draw-in collet chuck, the turn-
ing thrust being taken on a tapered roller
bearing which is fitted into a bell-shaped
metal housing and is held in place with a

‘BEARING =
HOUSING [3

FORD~ LnLNFH'J'I.Tu*:ll
BEARIMG

BRASS Rmmw»f -

brass retainer, The bearing carries the
forward end of the spindle, while the rear
end turns in a flanged bronze bushing, the
body of which is turned to the same diam-
eter as the hole through the lathe spindle.
The inner projection of the housing is ma-
chined to the same taper as the forward
end of the lathe spindle, Fig. 1. A pulley
keyed to the spindle as in Fig. 2, gives the
range of speeds for wood turning. A ta-
pered arbor carries a tailstock center.

Hand Jack Exerts Powerful Lift to Pull Large Fence Posts

This jack makes short work of the tedi-
ous job of pulling old fence posts. It con-
sists of three hardwood parts; a handle, a
movable or lifting member and a station-
ary member. The last two are cut to the

same length and an equal number of holes
are bored in each one. Two pieces of flat

iron are holted to the handle and holes
are drilled in these for heavy bolts which
pass through the holes in the stationary
and lifting members. A short length of
chain, run through an eye bolt at the top
of the lifting member, is looped about the
post.—George Janser, Rockford, Il

{[To protect the hands against chemical
and photo-developer stains, rub them
with a solution of gutta-percha, 1 oz, and
benzine, 1 pint.




476

Cue Chalk Is Always at Hand
on Leg of Table

Cue chalk kept on leg of table is not lost or uninten-
tionally carried off by the players

To avoid waste or loss of cue chalk, one
owner of a billiard parlor puts it in a
wood receptacle, which is strapped to the
leg of the table. Then, instead of the play-
ers laying the chalk around on the table,
they just press the tips of the cues against
it as shown. The receptacle is made from
a wedge-shaped block of wood with a
mortise at the upper end to hold four or
five pieces of chalk.

Mounting for Electric Motor
Is Adjustable

Ly = Here is an ad-
s justable mounting

- for electric motors
that also serves as
a belt tightener, It
is especially suited
to overhead mo-
tors. The pivoted
end of the mount-
ing is held bhe-
tween two flat-
iron brackets by a
long bolt, which
passes transverse-
ly through the

BELT
TIGHTE
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base, the edges of the latter being rein-
forced by two U-shaped pieces of flat iron
pressed tightly in place. The erank or ad-
justing handle is threaded into a thick
iron washer on each side of the base sup-
port, and the end bears against an iron
plate screwed to the bottom of the base, A
lock nut on the erank holds the adjustment.

Round Paintbrush Improved
by Rubber Grip

Slipped over the
handle of a small,
round paintbrush,
a rubber anti-
rattler for the
hood of a model-
A Ford provides a
good grip for the
fingers in turning the brush to keep the
bristles bunched while painting close to
edges of work. The rubber also keeps the
wet bristles from touching anything when
the brush is laid down.

Vegetables Fed to Chickens
in Spring-Coil Holders

When carrots, turnips, beets, etc., are fed
to poultry, coils from an old bedspring,
fastened to a post, stake or wall, are just
the thing for holding the vegetables to
avoid waste, Stretch the coils a little so
that the birds can get at the feed easily.

—A. S. Wurgz, Jr., Rockyford, Alta., Can,

. ﬂI-.I:I_ _E!D SPHING

W

Chickens will consume raw vegetables without waste
if these food holders are used
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Armature Growler Made from Old Generator
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If you need an armature growler, one can be
muode from an old auto generater withaut build-
ing up a core or winding coils. Select a genera-
tor in which the field coils are in good condition
and saw it in half lengthwise, retaoining fwo
coils in one of the halves. Be coreful not to in-
jure the coils in the half you ore going to use.
Then mount this half on a base and wire it os
shown in the lower detoil. Note that the switch
does not contrel the lamp. This is brought into
service anly when the test prods are in use as
a visual means of checEing
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Luggage Held Snugly in Compartment by Spring Straps

On long trips where several suitcases,
bags and packages are carried in the lug-
gage compartment, and it is advisable to

keep them from bouncing around in case
the compartment is not filled, they can be
placed side by side and held securely by
means of straps. These are slipped through
two rings previously attached to the bot-
tom near the sides. It is also a good idea
to use coil springs between the rings and
ends of the straps to maintain a tension
on the luggage.

€[ To regulate the size of a line made by a
striping brush, slip a short piece of rubber
tubing down over the base of the bristles
to limit their spreading.

Springs fastened to rings on the body and te the
lower ends of the straps keep a tension on the
luggage
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Rack to Carry Canoe on Car

MECHANICS

of removing the splash
guards from the side of
the motor; just take out
the two cap screws that

i

BICYCLE TIRE *

Rests on Hinges and Bumpers

hold them to the motor.
Then, with a screwdriv-
er, push them away from
the motor and up so that
they rest against the
block. Take out the rest
of the cap serews and
drop the pan. To install
the pan, set the slot in the
pump shaft to mesh with
the upper shaft. Double
a Ford bearing shim and
insert it with the pump-
shaft housing in the hole.
When the housing is all
the way in, tear off the
part of the shim that is
.. left outside. The shoul-

4

It takes only a few minutes time to remove or attach this cance rach,

which bundles easily lor storage

Quickly removed or attached to your
car, this rack will enable you to transport
a canoe safely. As the rack is supported
by the upper front-door hinges and the
two bumpers, there is no strain on the car
top. The rack is made of 1-in. angle iron,
two lengths of which are bent to a wide
U-shape to form the vertical supports.
One of these is bolted to the rear bumper
brackets, while the other one, which is
much shorter, is bolted to the front halves
of the upper front-door hinges, using flat-
head bolts to avoid interfering with the
hinge action. From the front support,
braces reach to the front bumper where
they are fastened with hook-head bolts.
Short sections of old bicyele tire laced to
the supports cushion the gunwales of the
canoe when it is turned upside down on
them. The canoe is lashed to the supports
at four points through the gunwale. In
my garage, the canoe is suspended from
the ceiling so it can be lowered onto the
rack.—E. C. Wright, Jr., Kansas City, Mo,

Ford Radiator and Qil Pan
Quickly Removed '

When installing a model-A Ford oil pan,
it is unnecessary to go to the extra work

der that comes against
the block will keep the
shim from coming out if
it gets loose, which is not
likely. The oil pan can then be installed
single-handed. There is also a very sim-
ple way to remove the radiator. First take
out the four bolts that hold the shell to the
radiator and lift it off. The radiator hold-
down bolts can then be quickly removed.

Rear-View Mirror Is Curtained
to Stop Light Reflection

i,

b el

= CURTAIN FOLDS BACK
OF REAR-VIEW MIRROR
5 WHEN NOT NEEDED
= i
\ :

Curtain quickly drops over mirror to protect your
eyes against car lights in the rear

One motorist who was often bothered at
night by bright headlights of cars behind
being reflected into his eyes by the rear-



POPULAR

view mirror, rigged up a small curtain,
which he could drop over the mirror. The
curtain was fastened to the header board
behind the mirror and the lower edge was
weighted to keep it in place. During the
day, when the mirror was needed, the cur-
tain was tucked behind it.

Truck Mirror Shielded by Visor
Does Not Blur in Rain

A visor, cut from
tin and clipped
over the rear-view
mirror on a truck,
was found effec-
tive in shielding
the mirror from
rain, which blurs
the reflected im-
age, A spring-
steel clip or snap
may be soldered onto the visor, as shown
in the illustration, to hold it in place.

Y onerin =
o

SPRING =
STEEL SHAPR

Edge of Rumble Seat Padded
to Protect Rider’s Knees

If passengers bump their knees getting
in your rumble seat, a rubber pad installed
in the position shown will provide an ef-
fective cushion. To make the pad, slip a

MECHANICS

INHER TUBE

FILLED WiTH COTTON=" T

section of inner tube over a thin board,
which fits inside the car as indicated. Ce-
ment the tube to the upper side of the
board, pack it with cotton and then close
the ends. Construction of the car body
determines how to attach the pad.
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Copper Tubing Cut and Bent
in the Garage

It's no trick to work with copper tubing if you have
a flaring tooal and a pipe cutter and reamer

Auto mechanics can take a lesson from
refrigerator repairmen when it comes to
handling copper tubing. Two tools are
used; a combination pipe cutter and ream-
er and a flaring tool. These handle the
standard sizes of copper tubing used in
oil and fuel lines on cars. After severing
the tubing with the pipe cutter, use the
steel reaming blade to cut away the
turned edge formed by the cutter. Place
the tubing in the flaring tocl and clamp
the beveled pressure screw tightly on the
end of the pipe. This turns the rim on the
pipe which makes a tight fit. Always place
the coupling nut on the pipe before flaring
the ends as it will not slip over the turned
edge.—J, P. Kennedy, Chicago.

Business Papers Always at Hand
on Instrument Board

Salesmen, driv-
ers of small de-
livery trucks and
others who have
to carry a number
of bills, invoices,
ete., will find a
couple of spring
paper clamps on the instrument board
convenient for keeping the papers at hand.
One handle of each elamp can be fastened
under a screw on the instrument board.

—John A. Blaker, West Auburn, Mass.

LARGE (SPRING PAPER CLIFS,




480 POPULAR

Automatic Signal Aids Ranchers
in Irrigating Long Rows

Paper trigger separates when water level reaches it
and trips signal at far end of irrigation ditch

Entailing a minimum of material and
time to make, this signal automatically
trips when the water reaches a certain

MECHANICS

level in an irrigation ditch, and will save
farmers many useless steps in walking to
the far end of a ditch to see if it is full.
The signal consists of two lath hinged to-
gether as shown, one being pointed and
set in the ditch to support the other one.
The latter lath carries a small counter-
weight at the lower end and a flag or red
reflector at the upper end. To set the sig-
nal, the pivoted lath is held in a horizontal
position by a strip of newspaper, which
separates when the water level in the
ditch surrounds it, allowing the weight to
tip the lath to a vertical position.

Bright Dip for Iron and Steel

An excellent bright dip for iron and
steel consists of sulphuric acid, 7 oz,
slowly added to water, 2V4 pints, zinc, %
oz., nitric acid, 3 oz., and a small piece of
dextrin, which can be obtained at any
drug store. A similar dip for brass and
copper consists of sulphuric acid, 8 oz,
slowly added to water, 2% pts., nitric acid,
12 oz., lampblack, & oz., salt, Y& oz., and
a small piece of glucose or gelatin.

PICTURES IN RARE WOO0DS

MODEL GAS ENGINE

The Next Issue

THERE’S MONEY IN HANDMADE FLOWERS

Seeing and feeling these unusually realistic flowers, made of wood fiber of
delicate texture and color, will give you little elue that they are hand-tailored
at home in someone’s spare time. The materials used are inexpensive and you
can ask three or four times the cost for the finished product.

DO YOUR SHADE TREES NEED A DENTIST?

Stop decay, the breeding spot of disease, and you will prolong the life of a
prized tree. How to fill cavities, bridge weak crotches, brace limbs, ete.

ALUMINUM PAINT HAS MANY USES

A protective film of aluminum paint, with its ability to reflect heat and light
and to seal pores gives it unlimited uses as a primer or finish coat.

Woods of different kinds and colors jig-sawed to shape and assembled on a
backing make lasting reproductions of pictures that look well in any room.

Just the thing for model-racing hulls. Four-cycle, air-cooled type. You can
make the patterns, cast the parts and turn them in your own home workshop.
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HARLEY-DAVIDEON MOTOR CO., |
Depe. P, Milwaukee, Wis. I
Interested fn motoreyeling. Send il- 1
lustrated literature. Postage seamp 1
is enclosed to cover mailing cost. 1

1

Address e .
My age is [ 1619 years, [ 20-30 years,

O 31 years and uwp., [J under 16 years, o
Check your age group. h
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Shooting ’Em from the Sky

(Continued from page 351)

cameras with long focal lengths are need-
ed, whereas at lower levels a short focal
length may be used. A commercial aerial
photographer may use a short focal length
lens for low-altitude mapping, but if he
wishes to make large scale obliques of
buildings or small areas, he would need
to fly higher and use a long-focus lens.
Interchangeable lens cones, which may be
quickly and easily removed and attached,
give these different focal lengths.

Aerial cameras are used chiefly for mil-
itary purposes, exploration, aerial map-
ping, and commercial and news work.
Two types of pictures may be taken—ob-
lique and vertical. In the oblique, the
shots are taken over the edge of the air-
plane, and in vertical work through a well
under the floor of the gondola or plane.
For vertical pictures, a vertical view find-
er is used. This is a separate viewing
camera equipped with a wide aperture
lens, a strong aluminum alloy body and a
ground-glass focal plane upon which the
image of the ground is sharply focused. A
circular level bubble is provided so the
view finder may be maintained in the
proper vertical position, and a scale, read-
ing up to forty-five degrees each way
from center, is used to measure the “crab”
of the airplane. This view finder and an
intervalometer which provides exposures
timed automatically at regular intervals
enable an aerial photographer to take a
strip of overlapping vertical photographs
such as are necessary in mapping.

Using both vertical and oblique photog-
raphy, the task of mapping the Dominion
of Canada from the air has been under-
taken. A five-lens camera taking at one
exposure one vertical and four oblique
negatives was used for a complete aerial
photographic record, for mapping pur-
poses, of the state of Massachusetts. This
was operated from an airplane flying at
an altitude of 15,000 feet. To plot the
course, an ordinary commercial map of
the state was used, the flight lines being
charted twelve miles apart from north to
south. With photographs taken at inter-
vals of about one minute each, the state
was photographed in an actual flying time
of twenty-four hours and forty minutes.
In surveying from the air, sections have

sometimes been discovered that have nev-
er before appeared on the tax rolls.

An important piece of air survey work
was recently done in the southwest. For
this survey a compound camera with ten
lenses, which includes two five-lens cam-
era units, was installed. One unit is set at
an angle of forty-five degrees to the other
so that the ten prints secured from each
tripping of the master shutter control
overlap to make an octagonal composite
print covering 760 square miles of ground
area at 30,000 feet. Aerial photography
also has been employed to check charts
used by airmen to make certain the charts
are accurate. Much simpler photographic
work is done for news purposes. During
the floods last spring, newspapers and
news photo syndicate photographers did
considerable news reporting with the aid
of aerial photography.

Persons making a hobby of aerial pho-
tography often find the hobby is also a
source of remuneration. The president of
a flying service in New England took some
food pictures throughout the New Eng-
land area, some of which were front-page
pictures in the Boston newspapers.

For certain kinds of work, special cam-
eras have been devised, such as the “sky-
scraper’ camera for photographing sky-
scrapers. This is three or four times as
tall as the average aerial camera, with a
focal length of twenty-four inches and an
over-all height of three feet. Because of
the long focal length the “leaning” effect
so often present in photographs of tall
buildings is eliminated. With this camera
a photographer can fly twice as high as
with any other camera and get more de-
tail, or he can fly at a lower altitude and
get a more intimate view.

The latest development is a nine-lens
aerial camera, which incorporates the use
of eight highly efficient steel mirrors to
reflect the images to the side lenses. This
camera was designed for mapping from a.
higher altitude than has ever been prac-
ticed hitherto with multi-lens equipment.

{(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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FAST ACTION H INDOORS AT NIGHT ’ EVEN IN THE RAIN

—when you want them

HE big fun of picture making is in

having a camera that doesn’t need
time off. Kodak Six-16 (£.4.5) lets you
master every snapshot opportunity.

Every hour of the day or night is
picture-making time with this mod-
ern Kodak. No matter when or where
snapshot opportunities arise, you're
set with Kodak Six-16.

Action shots . . . scenes , . . close-ups
« .. even indoor snapshotsat night, with
Kodak *'SS8" Film and Mazda Photo-
flood bulbs, are easily within range of
this Kodak. Take the restrictions off
your snapshot making . . . ask your
dealer to show you this all-round,
fine Kodak.
FEATURES: 1/400-g8econd Compur-Rapid
shutter with delayed-action timer, Kodak

Anastigmat f.4.5 lens, eye-level finder. Makes
21 x 4Vi-inch pictures, costs §40,

he 4-section
lens is a pho-
tographie
jewel . . . a
i\!u;hrtluu.'litll;
I'I.Ip.','ll.-h'lll.'ulj
anastigmat
that “"‘makes
v’ under
difficult con-
ditions.

The Compur-
Hapid shut-
ter has nine
speeds, from
I to L /40 soc -
ond. Delaved-
actlon timer
lets vou got
fin the pictiifre
yourself,

————

Metal apools

The eve-level make Kodak

finder frames
the picture
accurately In
following fast
noction. When
not in use
folds flat
afdainst caims
©ra.

Six-16 the
smallest roll-
film camera
for lts picture
size, Mo bulky
wooden
spools take
vraluable
fRililivie

KODAK CATALOG

Write today for your copy of the amall
Kodak catalog, 1936 edition, or get it at
your dealer's . - - Eastman Kodak Co.,
Rochester, N, Y.

HODAK AUTO-FOCUS ENLARGER, MODEL
B. The ideal enlarger for home darkrooms—

itnkes negatives up to 4x 6 Inches, is adaptable

e =
to film or plate negatives, enlarges from 1'% to -
3% diameters. Complete with lens, Photoflood Address S
lamp, paper holder, table clamp and set of
seven flexible metal masks, Price, §40. City Stute -
P, M. 008

a %
_Wj{:_n writing to u{'r?mr_a please mention Popular Mechanics
L R "'}' { .V N s : '

L %Wed29 C3ar. i .
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Adventures of the Fire Detectives

({Continued from page 408)

living room and the dog had been trained
to jump over a low barricade to leave the
box. On the night of the fire a heavy cord
had been stretched across this spot. One
end of the cord was tied to the wire that
was fastened to the pine knot in the fire-
place. Then, when the dog jumped over
his barricade he tripped the string. That

Instrument kit carried by fire detectives when
searching for th: cause of a blaze

jerked the burning knot out of the fire-
place and into a heap of combustible ma-
terial near the center of the room.
Sometimes the arson squad proves a
suspected person is actually innocent.
Some farmers asked Wolfe to investigate
a fire that had consumed the contents of a
barn. Wheat, oats and beans had been
destroyed. They suspected the manager
of the storage barn had stolen most of the
contents and then set the fire to cover
his theft. Their suspicions were based on
the fact that hardly any debris remained
in the barn after the fire. Wolfe burned
samples of the produce that had been
stored and his tests vindicated the mana-
ger. Very little debris was left, he found,
because beans, for instance, lose seventy-
six per cent of their bulk in burning and
oats lose forty-five per cent of their bulk.
A residence fire that looked like the
work of firebugs started with an explo-

sion that ripped the basement apart. The
property was well insured but instead of
arresting the owner after his investigation
Wolfe advised the gas company to plug
some leaks in their mains. The house was
situated on a stratum of rock and after the
fire Wolfe found traces of gas issuing
from the stratified rock. Gas from a main
some distance away was leaking into the
stratum and the fire occurred after enough
gas had gathered in the basement to be
ignited by a pilot light.

The arson squad also investigates “mys-
tery” fires that seem to start spontaneous-
ly. Every fire has a cause, of course, but
firemen were once puzzled to find a fire
apparently had kindled itself inside a
sealed double partition wall. Wolfe found
a concave shaving mirror hanging on a
near-by wall and decided it might be the
answer. He bought a similar glass and fo-
cused the sun’s rays with it on a plaster
surface. The plaster didn't burn but the
heat generated by the gathered light was
so great that wood behind the plaster
burst into flames. That solved the mystery.

Another time, when some lace curtains
burst into flames without any apparent
reason, the fire detective found the blaze
actually had been started by a fire extin-
guisher. It was of the glass-bulb type,
filled with extinguishing fluid, and hung
on a wall bracket. The glass sides of the
extinguisher had acted as a light-gather-
ing lens under the rays of the sun and had
ignited the curtains in the same way a
burning glass will char wood. Glass bot-
tles in store windows sometimes start fires
in the same way.

1y
0 /U
gﬂke Lining That Outlasts Car
Likely with Improved Design

Brakes that outlive the automobile and
need never be re-lined are foreseen by
manufacturers as the outcome of improved
brake design. Drum scoring and lining
wear are the result of high temperatures,
and if localized over-heating can be elim-
inated, brake lining wear can be reduced.
This may be achieved by distributing pres-
sure over a larger area within the drum,
and increasing drum width.

M & z: f‘fﬂ/
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tell the fellows
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Don’t let adolescent pimples spoil
YOUR chances for fuan

PILIIPLES can be joy-
killers after the start
of adolescence—from 13 to
25, or longer. At this time,
important glands develop.
Disturbances occur in the

tive skin, Pimples result.

Fleischmann’s fresh
Yeast clears these skin irri-
tants out of the blood.
Then, the pimples go. Eat
3 cakes daily—plain, or in
a little water—until your
skin clears.

| _cloars the skon

" by clearing skin irritants
out of the blood

Caopyright, 1638, Rtandard Rrands lncorporated
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% The World’s Biggest “Eye”

{Continued from page 375)

shop on the campus of the institute. Here
a saucer-shaped depression is to be ground
into its surface with fine abrasives. The
grinding and polishing are being done
with motor-driven tools faced with glass
and pitch-covered blocks. The grinding
machine ecan exert a scraping pressure
that amounts to tons, or deliver a polish-
ing rub as gentle as that of a powder puff.

During the first month of grinding, four
tons of material are to be ground away.
Then, during the next three or four years,
only two more pounds of glass will be re-
moved. The reason is that the rough
spherical concavity can be gouged out
rapidly with carborundum dust and em-
ery. After that the curve of the surface
must be carefully formed to that of a pa-
raboloid. The difference is only a few
wave lengths of light, or a few hundred-
thousandths of an inch, and the final curve
must be accurate to within one-millionth
of an inch, The glass will be polished
away with jewelers' rouge and in the final
stages of the work a mixture consisting of
a few teaspoonfuls of rouge per pint of
water will be used. Working inside a tol-
erance of one-millionth of an inch, the
opticians must keep the glass at a con-
stant temperature. They must stay as far
away from the glass as possible. If one
should sit on the edge of the disk for a
few minutes, for instance, the heat of his
body would raise an invisible hump that
would change the “figure” of the glass.

When the grinding and polishing are
completed, the slab will be only four inches
thick, as compared to the thirteen-inch
thickness of the 100-inch telescope mir-
ror on Mount Wilson. This thinness, it is
expected, will minimize expansion and
contraction from changes in temperature
when the telescope is in use. Nevertheless,
the disk will be strong and rigid because
of the sturdy honeycomb backing that
supports the slab.

The final treatment will be the mirror-
ing process. For this it will be placed in
a huge vacuum chamber, and after the air
has been exhausted, aluminum will be
evaporated by electrical heat inside the
chamber. The result will be a thin coat-
ing of aluminum only a few molecules
thick on the disk. Aluminum reflects more

light and will last much longer than silver.

Even in its present state the great slab of
glass represents an “impossible” achieve-
ment. Until the Corning Glass Works
succeeded in pouring the Pyrex disk, some
scientists wondered whether such a huge
piece of glass ever could be cast and be
free of cracks and bubbles. Last spring,
after cooling for months, the most valu-
able piece of glass in the world made the
journey across the continent in a padded
case in a special train. The train moved
at twenty-five miles per hour and only
during daytime to avoid any jars.

Grinding the mirror is only one of the
problems in building the telescope. The
astronomers have had to invent a new
way to suspend the glass in the telescope
so that no matter at what angle it is
turned, there will be no bending or strain-
ing. Without support, its own weight
might bend the glass an infinitesimal
amount, but enough to change the curved
surface and give a distorted picture of the
stars. The disk is to be held in its cell by
a number of metal fingers that will fit into
the interstices of its honeycombed back.
These fingers will each support a fraction
of the weight to hold the mirror rigid.

Another problem that confronted as-
tronomers was the driving mechanism
that will slowly and smoothly move the
massive mounting to follow the stars. The
entire telescope must creep around at a
pace so slow the movement is invisible, in
order that the mirror mayv remain trained
exactly on the same stars for hour after
hour, How to get this motion in the 450-
ton instrument with absolutely no vibra-
tion was one of the big puzzles. Now the
astronomers think they have the problem
whipped. They are going to float the en-
tire telescope on a moving film of oil that
is only three-thousandths of an inch thick.
In order to find possible “bugs” in the
mounting before it is built, a scale model
of the telescope, one-tenth actual size, is
being tested. Already some modifications
have been made as a result.

Until a few months ago no one knew
where the super-telescope was to be
placed. Picking the best location was a
five-year job in itself and involved expe-

(Continued to page 120A)
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FORD V-8 ENGINES DO A JOB

\ Wherever
POWER

1s needed

A 36-inch
rock crush-
er aperated
by a Ford
V-BEngine.

-

..

’
.#__.

( On half a hundred different types of jobs you'll
find Ford V-8 Engines at work. They drive in-
{ = dustrial locomotives. They run mine cars. They
+ power motor boats. They operate farm machin-
“~ ery, sawmills, concrete mixers and rock crushers.
.- And wherever they work you'll find them sup-
' plying economical, dependable power—often in g, g e
service that requires unfailing operation day after shoots these
“ day over long periods of time. spraystothe e -
« . Ford V-8 Engines are built to a high degree of :;' ghess B S — -
K : ranches,
perfection. Power-
machinery manufac-
turers appreciate the
fact that in the entire
engine-building in-
dustry they can find no
=¥ closer precision lim-
its, no better manu-
facturing methods.

Portable
feed-grind-
ing unit
powered by
a Ford V-8

Owners of equipment agree
in their praise of the Ford
V-8 Engines for their stamina,
their unfailing power in hard
service, their economy of op-
eration and their low cost of
maintenance.

Whatever the power job you
have to be done, it will pay
you to consider Ford V-8 En-
gines. Remember, too, that
Ford Service is universal—
Motor boars that Genuine Ford Parts are available
powered with from every Ford dealer at standard,
Ford V.8 Fn- reasonable prices. And in keeping
ﬁ;:::nshilj:::::d with Furd_ Motor Company’s estab-
and cconomy of 1150ed policy to maintain repair costs
Dpeﬂ;igm dl 4 minimum, NDeéw lﬂw prices on
many Genuine Ford replacement parts
are now in effect.

“ FORD MOTOR COMPANY + DEARBORN, MICHIGAN
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w A "TE D ® ditions with small telescopes to compare
& the “seeing” at a dozen different pros-
pective sites, The spot selected is on top
OWH ers Of of Palomar mountain, a 6,100-foot peak
fifty miles north of San Diego and ninety
PE"S THAT tlnﬁ miles from the headquarters of the ob-
servatory in Pasadena. The site is above
the dust belt in the lower atmosphere and.

To Try The A mazl'ng New a]i‘.;uvei-; the ilng lir:ie.“ As?de! 'frnmﬂt:lhe balm¥y. )
climate and good “seeing” on the moun-

Ink That c,ﬂﬂl.‘ls a Pen tain, the peak is in the middle of a moun- ]

As It Writes tainous region where no large city withs

There's no longer any need for shaking and its glaring hg_hts can grow up near by.,)
fussing with a pen to get it to write. Just get a Astronomers like a dark sky with no re-|
putltie Ef Parker Q't;;:k a;d Yo Pﬂﬂt“’;’é;l&ﬂn flections from neon signs and street lightsY
instantly—every e. Parker spen ; .
in creating Quink to guard the famous Parker A landing field may be constructed on e&
Pens from ordinary pen-clogging inks. Now grounds of the observatory so astronomérs®
this revolutionary new discovery in writing can fly direct to the Pasadena laboratories
ink glela{k&f any :;ﬁ—'n‘_al’:r;k;rl“m or any other Preliminary construction of water tanks,

—3a =Cleaner ETE —

Oiifd o sin Tk that conalnasisaacil. B fuel tanks, and tempor:ary structures hash
less ingredient that actually dissolves the started on the mountain, the work bein
caked-up dirt and sediment left in a pen by supervised by radiotelephone from Pasa-
lt:ﬂ-ﬂlifnamr g Thif :ﬁ:'d" ptf;"ﬂ”ﬂing' and dena. The whole observatory and the‘%"
MaKes any pen wor, € a charm. TRE \ .

Another thing you'll like about Quink is the telescope, it is EXPE‘:FE‘]‘ "':'T'u b'? mmplEt:‘)
fact that it dries by pemetration—31%, faster ed long before the mirror is polished.
on paper than average, yet because it resisis Astronomers hesitate to predict exaetl}r
u%mi:atkiﬂgi it dgﬁﬁ‘NDT dry in a . " what their monster instrument will rewe;:].g

WnRg 15 made woe ways—eac ar specinc = &
uses, both with distinet advantages. They know they will discover H Mt:mij

PERMANENT Quink is for office and commer- number of new stars and they will be able N
cial use—for permanent records, ledgers, etc., to study stars that so far have only been
an#: sﬁ'ﬂﬁfﬁf"&"uﬁi"’fﬁ? ESE e A AT glimpsed in other instruments. Research'
wash out of any fﬂl;‘.ll‘il‘. without trace if lBOGp in the dmt?‘“" sky may explain further
and water are applied promptly. how the universe was created and wheth-

Get either kind of Quink at any store selling er it is self-perpetuating. Some astmno-é R 4
ink. It will give vour writing new distinction— mers think the universe is exploding and !_)
new beauty. For Quink is not a watery ink, is th b 3wk th :
but rich, full-bodied and brilliant. Try Quink this theory may be proved when the giant S
today, 15¢ or 25c¢. eye searches the heavens, The most e N

citing possibility is that through study‘ N

with the telescope, more data on sourceh ﬁ
of energy may be found and the way

'Parlce
Q“’”k pointed out to put atomic energy to wo
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- - Spider Webs Are Used as Bait#'l"i
-] i .

< by South Seas Fishermen N
E Webs spun by huge spiders on the To--J

= briand islands off the New Guinea coast’

have been used as bait by the native fish-
ermen for centuries. These spiders weave
extraordinary tough webs in which sm \J}B

| YOU can MAKE MONEY with a ~CUB"

The Mew CUBR is the fastest-sells
r‘“' “’l" T w |Ir iane In the world bhe-

*490 Hemhoric ‘::o“p?:.-'e’z%"‘rﬁ':igﬁ. birds are trapped. When they go fishing
i hit
; fﬁSH narte 10 take punishment the natives collect the webs, wind them <
u:-:' vy B e Dkia Ak # :&"‘ﬁ‘:’&- into a ball on a small wooden frame and~
o iesch yom T M firslh  rmonth:  ane
I fl“ :II'.II.'“-' “ ]n:!ularln:r-mm: n::mmgll:ln"l:]::l: caSt GE the"r lﬂng tWIrIE‘ ].ll'lES. An}f ﬁSh S
'I'.I.YLDII Aiﬂi}lll—"l‘ COMPANY that bites into that bait becomes entan- \hu

Mo, 8 M Street, BERADFORD, Pennayivania
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gled in the strands of the web.
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Carving Model-Boat Cradle
to Fit Hull Perfectly

:.'.-_z e, g
/"rrmara

Model boat fits crodie snugly when hull outline is
traced on cradle blocks with compass

The often difficult job of carving a cra-
dle block to fit the hull of a model boat is
done easily as shown. After selecting the
cradle block, draw the line AA on one
side. Then make a slot to extend below
the line the width of the keel. Now set
the boat on the block and, with a compass,
scribe the curved line, holding the com-
pass so that a line passing both points will
be at right angles to the hull. If this is
done carefully, the line scribed on the
block will duplicate the contour of the
hull. Remove the waste wood from the
block with a scroll saw and true it up
with a wood rasp.

—Charles J. Domke, Chicago.

Marring of Woodwork by Lock
revented with Celluloid

When the end of
a chain lock mars
a door easing, just
take a piece of
clear celluloid and
cement it to the
casing at the point
where the chain
touches the wood-
work. Use a clear
celluloid cement,
which ecan be ob-
tained at almost
any store handling
notions. The woodwork will show through
the celluloid, which will not be noticeable.

T4
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@[ Grease spots are not likely to appear on
hatbands if a strip of Cellophane 3 or 4 in.
wide is inserted under the sweatband with
the ends carefully overlapped.

MAYEE YOU THIMK IT'S
FUNNY—BUT THAT
STUBBLE OM YOUR CHIN
AT DINMER-TABLE DISGUSTS
ME. YOU COULD SHAVE,

YOU KNOW

YEAHI WELL YOU
mY TWICE-A.
DAY SHAVING
AND SEE HOW
YOU LIKE IT. I'M
GOING 10 THE
CLUB I

GET Him TO
USE COLGATE
RAFID-SHAVE
CREAM! ROY
BAYS IT GIVES
A SEIMN-LINE™
SHAVE THAT

WE CUARREL ABOUT
EVERVTHIMG! EVEM
SHAVIMG! BUT, BETTY &=
BOB DOES LOOK 50

BUBBLE
PICTURES
SHOW WHY

MOST LATHERS are made COLGATE !lFIﬂ=$HM‘E
of bubbles too big to get CREAM makes tiny bub-
to the base of the beard! bles that get clear down
Air pockers keep the to the skin-line. Its rich
soap flm from reaching soaphlmsoaksyourbeard
thewhiskers.Sothebeard soft ar the base. Makes
is only balf-wilted. your shaves last longer.

ONE WEEK LATER!

FUNMY, WHAT WOMEN EMOW
ABOUT SHAVING! IT'S A FACT
COLGATE "SEIN-LIMNE" SHAVES
DO LAST
THEY'RE AS SMOOTH
AT SILK

AND NOT A TRACE
CF IRRITATION!

COLGATE “SKIN-LINE"" SHAVES
LAST HOURS LONGER

G LTE
P 2 5¢ "ooShaves
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SHOOT THIS PIST OL.

g BENJAMIN
REAL AIR PISTOL

Wede and fow gl Lhis wonderful arm. Powerful—8afe—= Lreumis
— PP .n--_.l.d:puuhlr #hooting Foree— Ambsing Magimum 'h'r- \
lority., Endorsed by all lending pistol sxperts snd writers ap
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Hammer l‘l.rl—lln.lr Triggor—=8alety, Bes Ii. Feel Ii. Bhoot It
Lengih overnll 10 E'hul- Barrel T'li . Rifed; Partri l- Type Bighte; 1I| tanee be=
Lwern Elghts B, r Adjustable for windsge. Cuin meia | findsh barrel nnd e,
Grnuins 'H.nlnqtat,hq:h- tl...hl.l" I:h "I“n:ul‘l il 1t [ Il-I:i L.|.|- §7.50,
iae ‘e’ with pata it Barrel for lendi or sinel air-rifls shot. . §7 50
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ORDER FROM W2gis ZY gzize
YOUR DEALER :'..."E“ EI_I- =‘.,.'.:'H=

OR DIRECT [E&:s <x éf:gg
Benjamin Genuine Air ﬁ‘:ﬁ: = o -':3-3,.,5
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Bﬂlnuﬂlﬂ AIR RIFLE CO., 691 N. Broadway, St. Louis, Mo.

AMERICA'S 7Zrzc41-
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YCRAFT

OACH CO.
18 Mgin §1., Chovaning, Mich.

ROYCRAFT COACH CO. CHESANING, MICH.

ACTUALLY KI I.I.S
FLEAS

DIFFERENT ... in a class by
itself, because Pulves also pre=
vents reinfestation for davas!
Non-irritating. Harmiless to
pets. Ideal for cats. Backed by
93 years' experience. Sold on
money-back guarantee. At
drug and pet stores, 50 cents.

PuLveEX

FLEA POWDER

smmn
1L \Vmgs over the West

Commuting to the city is also made easy
by plane. Harry Minor flew back and
forth between the University of Nebraska
campus and his home in Hyannis, and
Eddie Arnold used to do the same between
Creighton University in Omaha, and South
Dakota. Many of the biggest ranches are
owned by men who do not live on them,
and they, too, are often aviation devotees.

Hunting antelope often was more tedi-
ous than pleasant before men learned to
fly. The Indians used to hide behind a
clump of sagebrush, stick out a piece of
buckskin tied to a pole and wave it to and
fro, hoping the antelope might let their
curiosity overcome their caution. It is the
same inquisitiveness which prompts the
antelope to look right at an airplane, even
while running away from it. Nor are the
creatures easily convinced that they can-
not outrun one. Automobiles sometimes
have overtaken them, but frequently the
antelope can run circles around a ecar
traveling over rough prairie roads.

Airplanes, of course, will never take the
place of cow ponies for ranch work, but
recently two were used to assist in round-
ing-up a herd of wild horses which had
ranged for years in a rough bad-lands
region and had defied all efforts of cow-
boys and riders to bring them into corrals.
Finally the local stockmen arranged with
Bill Monday, cowboy pilot, to fly over
this rough country and chase the horses
down to the flats where large corrals
were built. The deafening roar of air-
plane motors swooping down through
rough canyons started the horses down
over dry washes and arroyos toward the
open country where riders waited to pick
them up and haze them into the corrals.
The horses, however, soon discovered the
airplanes were not giant birds and in or-
der to keep them moving toward the open
corrals the “flying cowboys” had to bank
their planes low over the backs of the
running animals. A corralful of snorting
horses at the end of the round-up attested
to the practical success of this modern
method for capturing outlaw mustangs.

When conservative veterans of the cattle
and sheep ranges take to the air, it's a safe
bet the next generation will include not
dozens but hundreds of flying cowboys.
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WITTE
DIESEL

ENGINES

The startling economy of the small Diesel Engine has
revolutionized power costs. With a Diesel, power bills
nre only a fraction of their former size. W here OWEr
is used 800 hours or more a year, install a WITTE Diesel
Engine for lower power cost.

UNBELIEVABLE ECONOMY

Simple in design and construction, the
WITTE is the season’s sensation in the
small engine field. It has the same important
features and operating characteristics of the
most modern large Diesels and brings to the
small power user the same startling economy
and dependability. Fuel consumption is
less than one-half pint of non-explosive
fuel per hour per horse power.

BUILT FOR LONG RUNS

With a WITTE you can be sure of the ability to
handle full loads with efficiency, and operate hmg

DIESEL LIGHTING PLANTS

Here's good news for electrie
light and power users whose electrie

bills are $50 or more each month hours without interruption. Thorou

y : : ghly modern in
With a WITTE Diesel powered every respect, the W1 E incorporates every worth
ﬁghting plﬂﬂt you can produce while advance in Diesel Engine design. Built of the

finest material ever embodied in Diesel Engine con-

your own electric light and power struction, with the inherent qualities you demand—

for less than one cent per kilowatt. wer—dependahlhh—l-:}w operating costs and long
No peak loads or stand-by charges. F?E‘ Switch to WITTE Diesel power and save the
Money saved every hour of operation. difference. It's “Today’s Most Economical Engine.”
Generators are engineered to the engine Immediate delivery. Easy terms—soon pays for
they serve. Alternating or direct current, itself. Choose the WITTE for smooth running, low
cost power.

THE WITTE GASOLINE LINE INCLUDES

With over 42 different WITTE Gasoline Engines and Combi-
nations to choose from, there is a WITTE for every purse and
urpose. Two great lines—for Quality-Ty sy gnd SR

nrloﬁed, Self-Oiling, Roller Bearing, for ﬁnnthxpes G
and “H,” the Popular Priced, Open Style Models. Buy wour
power Equipment from a power specialist. Quality is assured hy
more than 65 years of engine building experience.

Free Catalog—Cash or Terms—Quick Delivery.

YE Ill'll: AL FUMPEH

O
Harrissore, sa. WITTE ENGINE WORKS kiNsas @iy, wo.
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Don’t let hred, reddened,
sansitive eyes spoil the

pleasure of fishing, hunting, golfing, boating,
or other ovidoor sports. Use Murine for quick,
soothing relief fram eye discomfort caused by
wind, dust, smoke and sun glare. Use daily.

[|RINE.
o EFYES

HALF & HALF MAKES
ONE SWELL SMOKE!

EARN MONEY

Lunging’.

.- TENNIS RACKETS

Stringing Tennis Rackels pays il ;' B
$1.80 profit on $3.00 restring- ISR i}
ing. No experience needed —we FREE —Write Today
teach you how. Tennis players | tesirosing vour 1 s e
need newstrings in theirrackets | == :‘m'.én“.'&'n“.f-'.'.".t.‘f'a‘h'_.’ﬁ
two or three times yearly . .. \ Teans fachets’ incnd:
every stringing means profi for '\ 'srices of Tostaoy Jen- |
you, See how simple it 1s to get g b o g

in this business, Costs pracli-

-Inrlrlr-:_ll'.-m:u.r
cally nothing to start. Easy work! Gef started NOW!
kers o TOMGUT Couts) emad's Tomcuis rireme & et e Eoiman

FREE BLUEPRINTS

Duco Cement makes more happy landings
for your flying model. Strong, easy to use,
light in weight, quick drying. Send red disc
from 25c tube for free working plans—
choice of Laird 400, Navy Hell Diver, Akron
Fighter, Winnie Mae. Du Pont, Dept. B-4_
Wilmington, Delaware.
TRANSPARENT - WATERPROOF

Household

Y pyco CEMENT

aﬁ SE(‘Z’:lﬂN
‘;— Ll ir‘:{lte Men” of the Air

I;Cuntlnuzd from page 383)

radio continued to function, directing
squad cars to explore devastated areas
where existed conditions certain to spread
disease. Their reports enabled the police
to warn citizens against returning to those
areas until precautions could be taken.

From Fitchburg, Mass.,, Police Chief
Thomas J. Godley reported: “The flood
came with suddenness. Eleetric lights,
city water, transportation were quickly
out of commission. Realizing that our
electric power would not be available, we
secured a portable gasoline power plant
and generator which furnished power for
our radio, keeping it in commission so
that we did not miss a call. The value of
radio at this time was beyond my powers
of deseription.”

Police Chief Albert C. Megale of Wheel-
ing, W. Va., said: “When we first learned
that the Ohio river was rising rapidly and
that the ecrest would probably surpass that
of the great flood of 1884, we immediately
began preparations for relief work. Calls
were repeatedly sent out on the police ra-
dio system for radio patrolmen to find
boats to be used in rescue work. Radio
patrolmen in seven cars received broad-
casts from headquarters of persons strand-
ed in flooded homes. The messages were
rushed to the water's edge to officers in
police boats and rescues were effected
promptly. Telephone communication was
paralyzed in all flood areas.

“On March 19, the river rose to a crest
of fifty-five and one-half feet, the biggest
flood in history. It was a night of terror.
Wheeling island, lower part of the busi-
ness section, South Wheeling and the Out-
the-Pike sections were inundated. Two
radio cars were assigned to each district
while one of the talk-back cars was sent
to the island end of the steel bridge. This
car remained at the end of the bridge day
and night, directing rescue work through
instructions from police headquarters over
the radio system. Women and children
forced to climb to the roofs of homes were
rescued by radio-directed boats. Food
was taken from relief stations to starving
people by police radio cars.

“Without the services of radio system,
the work would have been an almost im-
possible task.”
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MOTO-TOOL

Does many jobs speedily, easily—grinds,
drills, engraves, sharpens, routs, earves,
jpoliskies, ete. Universal motor — about
20,000 R.P.M.—plugs in any light socket
A, C.or D. C. Handles as lightly na
o penecil, Weighs 6 oz.—vet strong as
lnrger, heavier tools, Oilless—seli aligning
—hball thrust bearings.

TEN DAY TRIAL, estisfaction gusrnoteed or
monoy back, 2ﬂF genoral utility tool sot $5.75
extra. Sepd for iree Craftsman’s Handbook.

DREMEL MFG. CO., Dept. 289, Racine, Wis.
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]'AR'I'I.INE DISCOVERY
Gwes Amazing RESULTS

i, Saves GAS & OIL 520808 Eq
Y cUTS REPAIR BILLS L S—

New Bciontific Discovery Takea
Country by Storm, BMore than 30
i Milllon Proapacts for Produet that

Saves Milllons af Dallars for .0
Auts and Trock Owners. Ope Trock Floet Saves $768 & Year,

AGENTS —*“I Made Profits Up to $24 Per Day

i 3 Wi

Sold 21 Truck Lines in 3 Wecka""—says B. J. Balmer, Tenn, Make
Rig Moner Fast. Holld Stesdy Rontness withPig Manthly Hepaat Salea,
Product Sells ltsalf. Hava Exclusive Territery with Agents. Dealsrs
working for YOUT. Mlake np to 16564 Profit. Terrtoriss Going Fest.
Yoo Usn Test Thin New [NHocovery FEEE of Rk, Write Today.

K-W CORPORATION, 3201 Halmes L., Kansas City, Mo.

{2 @ Got Tennis Strin
fll:'lnl‘;_:ﬂ you. ® Sil

i direct from
@ Vises and

Tennis Strings
armes @ Tennls Equipment.

H.E.WILLS CO. Cstulog FREE
Iﬂ411l-1mlp r
QUALITY TOOL CHESTS

GERSTNER TOOL CHESTS
457 Columbia St., Dayton. Ohile

prelid in yoir spare Lioe,
LTS v mnel fm operele Yom
s workahop foF 8a Nitle as $80.80 Write
Dept. PME for free 40 page Cotalog.
WALKER-TURNER CO.. IMC.. Plainfield, HW. I

EAFNESS IS MISERY

Many people with defective h

H Nolses enjoy Conversation, Mov-
e, Chureh and Radio, because they use
Leonard Invisible Ear Drums which
resemble Tiny Megaphones Ntting
in the Ear entirely out of slght.
No wires, batteries or head plece.
They are Inexpengive. Write [ur
booklet and sworn statemont of
theinveotorwho washimselfdeaf, paue

A.0.LEONARD, Inc., Suite 699, 70 5th Ave., New York
HEAT WITH OIL

Inatall the CHALMERS in Home
naces and Boilers,

DEALERS MAKE BIG MONEY
Learn this profitable business. CHAL-
MERS Domestic Duffers ise cheapest
oll with most heat. Many users say
cheaper than cosl. Owners enjoy even
temperature with automatic electrical
controls and no attention. Sold all over
the world.

INSTALL YOUR OWN AND SELL SOME
Where no CHALMERS dealer, we sell
burner and controls direct (o home
owner. Wao furnish complets informa-
tion and tools for full Installation,

Literature
CHALMERS OIL BURNER cCO. ,
1270 Central Ave. Minneapolis, Minn. FREE Write Today

When writing pleanse mention Popular Mechanics

connection that meets every need.

FASTENING SHELVES
to MASONRY WALLS
E=

Cut holes =
into the masonry with a eold
chisel, insert bolts with heads
in to form studs, and tamp remain-
ing open spaces full of Smooth-On No.
1. Let the Smooth-On harden, then
slip the brackets, cleats or uprights
over the studs and fasten with nuts and
washers. Use this method to anchor
cellur shelves, partitions, wall eabinets,
ete. Makes a strong, permanently tight

)

— |

TTTH
m'
111
Pl I..!
Il C‘,Ml}!'}'['H«{ N No. 1 stops leaks of
[/l ™ water, stenm, oil, gas and smoke,
L1 Makes o pressurc-tight seal at joints,
cracks and breaks in pipes, boilers,
radistors, tanks, ovens, hot-air and
smoke ducts, pails, ete. Tightens
loose handles on tools, cutlery, push
brooms, umbrellas, Makes stripped
nuts, bolts and serews hold, Tightens
loose locks, hinges, casters, hooks,
stoms, chair arma and legs, posts set
in metal or conerete, ete. Stops leaks
in nutomobile radiators, hose connee-
tions, cracked water jackets and gear
cases, oil and pasoline lines, keops
nuts, lubriestor connections, hub caps
and wood sorews from coming loose,
makes headlight and dash supports
tight and proof against rattle. Ap-
plied eold and holds in any metal, con-
crete, masonry, tile or wood.

Tightening loose
wood screws

SwCaTH-ON

T

Tightening |
i

L s b

HoMmE .< AuTo
REPAIRS

Home and car owners find uses {or
Smooth-0On every month in the year
and save from 50 cents to many
dollars on each applieation. Making
these emergency and routine repairs
vourself avoids expense and delays for
professional fixers and is epasy if you
follow instructions in the Smooth-On
Repair Book which will be mailed on
request, Be ready the instant trouble
shows up by keeping a can of Bmooth-
Om in your repair kit and the booklet

hundy for quick reference.

Write for

Get the boaklet from us and Smooth-0n
No_ 1 in T=0z., I=th, or §<db. hina from

uiﬂﬂn‘_:l !

Doit witt; SMOOTH:ON

EMOOTH-ON MFG. CO., Dept. 37,
574 Communipaw Ave., Jersey City, N. J.

| Please send the free Smooth-On Repair Book.,

NI vs s sas s smnsrmnsrrssresristastsseiasssnabensssnassss



126A

A pirty, clogged automobile radiator is an
unnecessary annoyance. You can keep a
radiator as clean as new and free of
obstructions. Sani-Flush does it for ten
cents, in very few minutes.

Just pour Sani-Flush in a dirty radiator.
Run the motor (directions are on the can).
Drain. Flush once. And refill with clean
water. That does the trick.

Sani-Flush won't injure aluminum ecylin-
der-heads, radiators or rubber fittings. It
is gafe. You'll find it in most bathrooms for
cleaning toilet bowls. Sold by groeery, drug,
hardware, and five-and-ten-cent stores—25¢
and 10c sizes. The Hygienic Products Com-
pany, Canton, Ohio.

Sani-Flush &7

KEEPS RADIATORS CLEAN

*BUILDERS
=4 *BUYERS
*DWNERS

Light mnd Wals
il

SEMD 25c TODAY
for this big 84 page book Vhat
tells horw to tnpdd Tope, Beds,
Cablsets, ola, All eloirt Elsetri
Flosir I_'I £ L i

f Bywleens,

a1, Bdeaa,
hiledwrs
muludes
s Lighis,
ma eEe b

*Kn [podm)
| iwn| M

h sat ii:[ n ¢ pusraniesd, ! . 1
RAILER SUPPLY CO., Be 438-A, Wansan, Wis.

-----

CASEIN GLUE

CASEIN GLUE
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SECTION

H‘lnrﬁes—'lheir Limit of Speed

(Continued from page 343)

trotting or pacing, thereby eliminating the
necessity of heavy shoes.

Balancing a trotter or pacer is accom-
plished by putting extra weights on cer-
tain of the horse’s toes, or by weighting
one or more of that horse’s shoes. If, for
example, a horse has a tendency to throw
out his right rear leg, extra weight is put
on that leg. Sometimes, this weight is kept
on throughout his racing career, or a horse
may outgrow his fault and thus permit
the trainer to remove the weights.

The sulky also has undergone radieal
changes. The introduction of hicycle
wheels increased the speed of the light-
harness horses from five to seven seconds.
The modern carts with their twenty-eight-
inch wheels and wire spokes, weigh only
twenty-eight or thirty pounds. Some sulk-
ies have longer leg room for tall drivers,
but mest of them are standard.

It's no easy matter to sit in a sulky and
keep a horse on his gait. A driver must
manipulate a stop watch to clock each
quarter, and also a rein in either hand
and his whip. The shafts bear the brunt
of the whip. In a tight finish, the sound
of the whip on these shafts is usually
enough to make the horse do his best.

Other equipment sometimes used in-
clude a roll across the horse’s nose to pre-
vent him from seeing his own shadow and
shying, a head pole, to keep his head
straight and boots to prevent him from
chafing knees or ankles, should he be
knock-kneed or pigeon-toed. To bring a
horse to the peak of its capabilities, the
trainer must be experimenting constantly,
largely by the trial and error method.

Endurance is as important to the trot-
ter or pacer as speed. Because of the
“heat” system, a horse must have suffi-
cient endurance to go three or four miles
at racing speed in one afternoon. A trot-
ter or pacer on a racing day will go about
ten miles, including the training and
warm-up periods, whereas the flat run-
ner may not gallop that distance in a
week. Light-harness racing is in the midst
of a strong revival. Probably 8,000 horses
are racing, at least another 8,000 are in
training, and more than $50,000,000 are
invested in this booming sport, according
to the Trotting Horse Club of America,
general governing body.
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. But Less Margin of Safety
_ <% Than Pennzoil Gives Motors!

Do you put oil in your car and forget about
it? Then don’t take chances. Get Pennzoil,
an oil you can trust!
An exclusive refining process gives Pennz-
oil its amazing Tough Film, many times
stronger than your motor ever needs. Result:
Up to 509} savings on oil — an extra mile or
two per gallc-n of gas — and as much as 909
less valve and pis-
ton ring trouble!
Get the same oil
from your inde-
pendent Pennzoil
dealer, and cut
driving costs three
important ways.

Mesbar Pasn dirmile Crudls 06 Sass. Permft Ba

\\.iﬁ PENNZDIL HF d-",.;,
‘iﬁu pure Pr llh:"_h

PENNZDH.

5"1-“:' !_u]_ﬁ‘[tﬂ'n\m\'

ot e el g iAo MORE MILES OF SAFE LUBRICATION

SURN VOUR NAWE ON TOOLS HULL AUTO COMPASS

BURN YOUR NAME ON TOODOLS |
i Dan't loge time and money by taking the

WwWITH THE F
an Wrong roid n1-f1 polng many miles out of
;'4|||r way. This new ATRPLANE TYFPE

COMPASS constantly tells your l:IlthIn:l
PROTECT YOUR TOOLS FROM THEFT of travel. Btioks to windshield. Base 17
Wrlte with elesiricity noy name of desizn on Lhe dinmeter, ONLY BLIS POETFALD, In
i amd Mnest tenls and matruanents, of oy elipding € ||||||1 naator. BATISE .ﬁ.{ I.IID'H.
mial, liks writimg oo puper wilh pen or pensll GUARBANTEED

Complete Outfit SLIn—rrmn lnlrl
lnteresting illustrated chrpulur ires,

ARROGRAT PEN 0., 3927 5.E. Stark 51, Patiand, 0
ki T

Il your dealer cannat
supply you, erder direct.

Hl.II.L MFG. CO., Bor 248- D, WARREN, OHIO

Catch Fish! ¢

I:hu E-l' ﬁi;nlﬁ_;imhn. hl he ldesl Photo

FERE - i FLNEEHERE P
& COM-

Eels, Mink, Muskrats, with our

new folding ealvanised STEEL

g .ll.- COFPIEE any pleturs, §
WIRE TRAP. Write for our FREE THAP OFFER 1:u1|mb

nu nl.nmf EI.IIFI 'rnn.lun-
Clmany Fa [T il | w eomi]
Plans .....p ._.-|.- Tresig b 1!-H uida ail
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terrsiing cifzilns FREE
P
alog. 51 Baxaol our famous Fish Bait FREE to introduce our trapa

Is Phe halbsby? Do
ﬁﬁtulw rl:m-llt;ul'l' M:km:l'ﬁﬂ'l'ﬂ
IBEAL Fl'lﬂ'l'ﬂ EHI.AIIGEII co. - Y
124 Esst 25th Strest, Maw Y SIIE
WALTON SUPPLY CO.. 31509 JUNIATA AVE., ST. LOUIS, MO.

FAMOUI FOR ITS FOOD

NOOMS FROM

$2.20

Make H“l’l Wrod is valssble, Baw 18 io

10 eords & day. Doss maon u
than !II} men, Oitaws eiaily opersted I'r man of o
Falls irpes — pirwy [imbs Ust #=hp engine for ud.hn:r
work. 30 DAYS' TRIAL. Wrile today lor ; EE book.

OTTAWA MFG. CO., 1741-X Wood St., Ottawa, Kansas
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The Secrets of Movie Weather

{Continued from page 359)

non on demand. Creating a moon seems a
simple job, but the moon has nearly 200
different shapes and expressions. In the
last ten years Witte has made 162 moons
and nearly all have been different. The
kind depends upon when and where the
scene is supposed to occur. Painted on
canvas backdrops behind the sets, his half
moons and crescents have been photo-
graphed through the rigging of ships,
above street scenes, and through the win-
dows of houses. His most elaborate moon
cost $3,000. It consisted of a glowing glass
disk that slowly moved through a heaven
made up of 2,500 twinkling flashlight
bulbs suspended above the stage.

Nature has only one kind of snow but
the movie weathermen use a dozen brands.
To. create snow=-clad hills and fields they
cover the ground with a layer of marble
dust. Marble dust can be washed with a
hose when it gets dirty and saved for the
next snow picture. Snow banks usually
consist of wooden frames covered with
burlap dipped in white plaster. Snow that
has drifted on sills and doorsteps is imi-
tated with marble dust or table salt. When
footprints must show, a spongy substance
called pyrocell is used.

None of these materials will stick to
trees and bushes realistically, so the
weathermen use white asbestos flakes.
They spread the feathery material over
the branches by hand. The sound of snow
crunching under foot is produced by a
man who steps on leather bags filled with
sand. Corn flakes were once the favorite
substance for falling snow but the latest is
potatoes. The potatoes are ground up and
put through a process that brings them out
as small white flakes. With a hundred
pounds of potatoes each, half a dozen stage
hands at the top of a set produce realistic
snowstorms by slowly spilling the flakes
out of hand rockers. A few small fans
turned on and off to swirl the snow height-
en the effect. Ground mica makes a dry
glittering snow easily blown along the
ground by wind machines. When a close-
up scene is needed that shows snow melt-
ing on an actor’s face and clothing, shaved
ice is a good substitute. To show the work
of Jack Frost on the windowpane the
weatherman touches up the edges of the

glass with a prismatic lacquer that looks
like frost but doesn’t melt away when the
heat from the powerful lights strikes it.

A picture often requires vast amounts
of snow materials. In making the effects
for “The Country Doctor,” Witte used 250
tons of marble dust to cover an airport
and a few streets. He also used 1,000
pounds of asbestos on trees and bushes,
and six tons of pyrocell to cover sidewalks
for close-ups. The closest the weather-
man can get to an icicle is to create the
rough shape by molding plaster around a
string and then covering it with trans-
parent silicate of soda. From a distance it
looks authentic.

Another thing that has them stumped is
a way to photograph the condensed vapor
of breath you would expect on a cold day.
There are ways to get the effect, usually
with chemicals held in the mouth, but this
is dangerous and they are looking for some
substance that can be used safely. Hail
is another substance hard to reproduce.
[ce is not always imitated since some-
times, as when a company is on location in
the mountains, plenty of ice is available.
But even then precautions are taken. If
an actor is to be shown breaking the film
of ice in a pail, the director sets half a
dozen pails outside to freeze the night be=
fore. Then there will be no delay in mak-
ing retakes if ‘something goes wrong.

The latest thing for making ice and
snow scenes in Hollywood is a refrigerat-
ed stage building. It was formerly an ice-
storage plant and is now leased out to the
studios. There are 25,000 feet of refrig-
erated pipes in its walls and ceiling and a
steady temperature as low as six degrees
below freezing can be maintained. In this
stage real ice ponds can be created in a
few hours, icicles are made easily, and
real snow is manufactured by putting
crushed ice through a special process.

The studios manufacture ice floes and
cakes of ice that float in the water from
wooden boxes covered with paraffin and
paint. The paraffin keeps the water out
and the paint provides the shades and
depth of real ice. The hollow cakes are
ballasted so they float like real ice instead
of bouncing around like corks.

{Continued to page 130A)
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EXACTLY HOW TO BUILD
15 DIFFERENT BOATS

This Is the now editlon with 42
addad o8, 6 new bonts, an
conversion of Ford motor for
maring use. Full directions and
details for uhln orulser, racing,
hydroplane, outboird runabout
anil boats, kayak, sled type—1
boats In all. Also gectlonal boat
to CAFTY 0T CAr,

SEND NO MONEY

Write for new edition of Poat
HBook today! BSent asnywhers,
Pay postman 53.00 plus few
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HA I

POPULAR MECHANICS ADVERTISING SECTION

EASY—LOW COST
with
POPULAR MECHANICS

- BOAT BOOK

Buikl a boat at home! You ean
do it. Just the kind you've
wanted—power, sail, or row bost.
The “Hoat ook shows you how
in simple step-by-step directiond

d Speclally propared for those with

Nmited Lnn]n Httle skill  and
money, Huild boats to sell for
prodit too. Hook tells how.

GIVES PLANS, METHODS
AND MATERIALS

Actual working plans and photos
of real boats under eonstruetion
makes  bulldin Sy, Bhows
materials needel] and rock-bottom
ensts, Hundreds of pletures, No
chunee for mistake. [neludes also,
navigation and pllot rules, hao-
diing salling eraft, boat kinks,
boating terma. Everything o boat
enthusinst should know. Size
Tx1) inches, 312 poages.  Fine
cloth binding,
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Extra Money 7rom Books

SEND NO MONEY « Books Sent C.0.D. Anywhere in U. S.

These famous Pay-Ralsing, Ex-
tra Money Books have ne!peu:l
thousands of others. Let
them heﬂndv-::-u too, Cheek
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SERVICE MANUAL
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BRICKLAYING
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1500 Needed . ... ...... $2.50
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postage. Bend 3 stamp to
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Practical . ......52.50
LEATHER MAKING
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Tanning ......51.00
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FORM
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PIPE GAVE
THE BUCK
FEVER!

0YS, we see no sport in gassing deer with

a gooey old pipe filled with garlicy tobacco.
But we see a lot of pleasure in a well-kept briar
packed with a gentle, fragrant blend like Sir
Walter Raleigh. We've put a lifetime into mix-
ing this rare combination of well-aged Kentucky
Burleys that wouldn't nip a baby’s tongue or a
doe’s nose, Sir Walter's got a delightful aroma
all its own. Buck up and join the happy herd
of Sir Walter Raleigh smokers. You'll have the
world eating out of your hand! (Full tin, with
heavy gold-foil wrap for freshness, at the un-
believably low price of 15¢.)

FREE booklet tells
how to make your old
pipe taste better,
sweeter | how to breale
in a new pipe. Write
for copy today. Brow
& Williamson To-
bacca Corporation,
Louisville, Eentucky.
Dept. P-69,

When writing to advertisers please mention Popular Mechanies



130A

TOOL OF
1001

FASTER,
BETTER JOBS!

Does away with slow hand work, &
Plugs in any light aocket, A, C. or [
D, ., 110 wolt, 15,000 r pm. For |
use at home in ahup or take to job.
Lipas 200 different neeessorics— |
grinda, polishes, routs, drills, euts,

oArves, ands, saws, n]mrpvng CI= See
graves, $10.75 and u tpaid. at Your
3 Accessories FR,LI'F . Dealer's

* THE D¢ Luxe MODEL

Revolutionary Performance
For constant serviee , , . nothing else like this easy-to-handle
production toal for saving time and labor. Fastest.
BIMG nlhrlst maost pm;-iariu! tool m type ani
weight . . . 25000 r.pm, postpai
6 Accessories FREE.

OrderEither Modelon10-Da .,r Money=-
Back Trial or Send for FREE Booklet.

CRAFTSMAN
\' Project Book

“Fleasure and Profit with a Handee™
Easy working plans for making many
Interesting and unusual projects 25e,
Etamps or coln,

Chicago Wheel & Mig. Co.
1101 W. Monroe St.  Dept. §
Chicago, IIL

%' 2
SEND FOR -
F2e¢ BOOKLET

PARTS Fabiiy TRAiin

[l Everything you meed—Axie
f"IlI:lIF: Whisel Hlmlﬂ'inpli ‘Water Tank,
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TRAILER SUPPLY CO.
Box A-438, Wausau, Wis.

uF own prEnimg .. . 0 = 12" eiew or mnsller,
J':lhhﬂﬂill writing, drawing, iyping, .Tu.ri Hll" thing fir &=
i meniis, bullstbis, sdvertising. price

mall wr medium wler hosinesses i

handy nnd sompart. Ex

thehce  mnmereeary
AMloney hack guarmgtes il mdes  meetal
Irume, l"!ln I::l Buid, ink, rpin rumplete in
B b, pawtpad fensh widh order], $1 0

C. 0. Du L'ul.' ﬁ..lun-h' Omder ROWT
. BTIZ Woodlewn Avenve, CHICAGO, ILLINDIS

MULTIPRINTER CO.
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Make Big Money in Saw Filing Business!

N EXPERIENCE NEEDED ta Ale hand, band and ‘

oirenlar saws with FOLEY Automntle Saw Filer,
J. W. Andemson, ‘Texas, writes, "My fourth yenr
with Saw Fller and third w 1 h FOLEY Lawn

Mowir Shs |r|;=l ner as glde line. Biasiness hos n-
ereased untll it s about full time"

Used by Leadlng Saw Makers
Atkins, Disston, Simonds and by industris |'|
plat |i= and '4. ln" shops nll over .
LT | wiirk N SRV ES aing, No aye l; aln
Prost "II. |IF'III'\I"'\-EE EE I'LAN '--ul Hagnt ko

FOLEY MFG. CO.. 916-6 Foley Bldg. |
11 Main 5t. N. E., Minneapolis, Minn. |
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For one picture Witte was asked to build
a jagged ice floe forty by thirty-five feet
that would split in half and finally into
smaller pieces in the water. He did it by
building the small blocks separately. Then
he assembled the pieces and locked them
together with wire hooks. The hooks were
tripped at the right time by underwater
jerk wires, causing the floe to split up.
When a studio needs an ice rink and can’t
use the refrigerated stage the technicians
mix up a special chemical formula. After
it has been poured into place and allowed
to set for a day it has a glossy finish and
is practical for real skating.

For a sand or dust storm the weather-
men use ordinary sand blown through the
air with one of the big wind machines.
For close-ups of an actor who has been
through a sandstorm, fuller’s earth or bran
is sprinkled over his clothes and features.
Steam rising from a kettle is usually the
vapor of dry ice. Perspiration on an ac-
tor's face is achieved with water or glye-
erin blown on with an atomizer. Soapsuds
or whipped cream gives the effect of lath-
er on a horse. Drops of rain on a face are
obtained by first coating the face with a
film of mineral oil and then spraying on
the water. The oil causes the water to
collect into drops.

Many “special effects” also are handled
by the weather departments. One job is
smoke making. In the morning a “smoke
man” may create a grey wisp of smoke
trailing from a camp fire and in the after-
noon he may be providing the black clouds
that pour from a steamer’s funnels. For
that task he uses as much as 100 pounds
of chemicals per hour and builds his fires
at the bases of the funnels.

The weathermen are also experts on
fires and the big explosions required in
battle scenes. For a big blast of fire one of
them blows a powdered chemical past a
pilot light similar to the method used in
creating artificial lightning. Sheets of
Aame that shoot forty feet in the air thus
can be produced. Small fires that flicker
up and down at will are produced with a
mixture of gasoline and kerosene that is-
sues from jets. Camp fires are ordinarily
built of asbestos logs and the flames are
created with chemicals poured on the ar-
tificial wood because a regular wood fire
might die down before a scene is finished.
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1 YON SCHRADER MFG. ©O. I
1 100 PL, Racine, Wis. '
I Hend at onee (no obligation) your free booklet lustrating o
| rug-wacher nnd telllng how 1 ean own my own permatent 1
| business; how [ can earn large profits at prices below other )
| methods: how I ean become financially independent in o short §
N ® i time; and how I orn DAY 00 cAsy terms, :
1 ]
1 I
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Mo

Business.

Would you, too, like to

tiNever a Complaint"
own a business where you could take in 3200 C'-J~“'1lil-l!|!4>':=,','i,lr'fl'_'flt‘"}«ﬁiﬂﬂ!ﬂ in ﬂ'l:l ﬂﬂr.;u—r
i T . - - - never a complaint, at is the nicest part o
b e ﬁr&t };Eﬂk as did L. A. Lﬂgluﬂ' in Madison, this business—every customer is more than
Wisconsind satisfied. Stains and blotches dimrﬂcar and

We want a Tll‘pllt-il‘[-"]ﬂ. honest man in each vivid eolorings and freshness in faded Hoor cov-

county. This man need not have any special ©Finss come back.

experience or more than ordinary ability, but he EVERY MACHINE
must be honest and courteous. GUARANTEED
Buch s man we will start in business for himself. You You take no risk. Thess machines have been

ean make far above average profits in the rug-cleaning manufactured since 1018 and are used by the

business—a high-grade business all your own. Many earn United States Government and by Statler and

$125 to $200 per week—some considerably more. ﬁ}ll_ll?;ﬂamhnu hotels. They are fully GUARAN-
NO SHOP NECESSARY EASY TERMS

The rug-washer finishes like new on the customer's The complete equipment 1s Inexpenslve. A reas-
filoor. Anyone ean run it, Eleotricity doea the work. A onable down payment brings ev-
uick, thorough and highly-efficient method that restores erything te you and the balance ,-h -
the naturnl beauty of floor coverings. Is pald monthly. From the start, o

. |

you have your awn buslness —
S T
"-\.
Il =) \

There are hundreds of customers—in your vieinity and
nearby towna. The business grows nlemﬁlv. Himply clean uwr;ﬁgtllw;';_:; mﬂﬁhﬁﬂ o
a few rugs or carpets. These customers tell others and also )
give you their future work., Soon you will have o prosperous
vear=ground business, Send coupon for booklet explaining

everything,
tiProfits Pay for Home"' MAIL
Harry Hill built and paid for o home from rug-wnsher
profitsa, His first day's business was 886, F, E. Bonner cuupn"
writes, ' Made §70 in 13 hours.”™ A, L. Miller sayvs, “ Have
had rug-washer 6 ".'l-.-a.:‘!—hh'l;e odarned s high as $02 a
day.” AL O, Malmin earned 3 times the cost of his machine
the first two months. You, too, can enjoy o large income.

VON SCHRADER MFG. CO., 109 PL., RACINE, WIS.. =~ = o5
-

ONAN ALTERNATING CURRENT PLANTS
furnish same o5 city current anywhere, Operate on
gneoline, Run Radio, Water System, Refrigerator,
all Appllances.

SIZES 3150 WATTS UP
Ensy to Install, Awallable from stock. Ideal for
Farms, Camps, Lake Homes, Commercial ose.
Bizes for any purpose. Write

D. W. ONAN & SONS
995 Royalston Ave. Minneapolis, Minn,

5

Al akey Tumber, shin-
|h|,l-rl,m|.:r o

Three capacities: 10, 14 and 20 It
Acrurnte aet works positive dogs.
Full or on= way type power (ped runs on low
power==A{any ownern use old anoto engine.
Pava [or dlsdl] guickly—thodsands o commercial
service, everywhere,  Wrile for free lumber handboak
and calalog of mills, supplies, tools, saw tables, and
wotdworking edizipiment.
Belprw Mschinary Co.. 0811 ¥ Davidsan Bidg. Kansss City, Mo.

WANT a new business
profession of your own,
with all the trade you can
sttend to? Then become
a foot correctionist, and

in a fow wecks earn big income in service fees,—not medieal
nor chiropody—easy terms for home training, no further enpital
needed, no goods to buy, no ageney. Established 1884, Address

Stephenson Laboratory,! Back Bay, Boston, Mass,

30 Days’ Trial

Om all Mead bhicycles, New RANGER modéls now

rendy for dellvery direct to rider, AMainy recent

improvements. Asisndahing new prices and terms,

. "- buyas a genilne Mead hlcyele, Rangers
I e Coat A fow dollsirs mode.

lﬂlllpﬂ- horne, wheols, SrLE, ot
nrﬂlﬁ"" rop AT s o tanT
11

Sale Catalog—FREE

200 Btyles ond Slzes of Stoves, Ianges,
Furnaces at Factory Prices, Easy Terma
g8 Hitle ns I8¢ a dau. Mot Alni
than in 20 Hig Stores, New
siyles, new footures, new oolors,
Year o Poy—=30 daya” free wrial
=300 doyves' approval  test—24-
hinir shippmentis.  Ower 1,000,000
Aatiafied Usors. 36 Years in
!u:mul:_;._“ FRER Crosk
Fi e il "
THE KALAMAZO0 STOVE GO WFRS,
391 Rocheater Avenug
Malamazon, Michigan

A Kalamam_
wet Direct toYou'

airs ot hall wssal gerioe. Estab-

hed dd years. = i i
Meadmm —
DEPT P-115CHICAGO 772 7Vics
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FOR LIGHT MOTORS, AUTOS, HINGES,
ACTION POINT OF TOOLS, LOCKS, ETC.

NEW LIF

NO BOSS! SURE CASH!
SILVERING MIRRORS

Autoparts, Reflectors. Combination outfit. Writa
SPRINKLE, Plator, 129, Marion, Indiana

4 \ \02 SHOE STYIES

| R N\ For Men Women
N \und Children

. NEW FALL LINE

\ Mnke bmqlgst dal |E1" cash parn-
' " with TANNERS SHOES,
b. ZW line rendy NOW. New
colore. New hers. New
::Lh. fumph-u Ll ol 102 siwhes ;-n-u BVEE pr-uﬂ.:n

ll-
wte WOND mh 'i-CEEEE'fm!'wammr
IVEH JNEAL COM F1"'H. AN D ING FOT
HEALTH. 5106080 CGold Dend i"*ﬁﬂ'l'!i [T

mabfslacibon. Lins insdodes deess and work shose for
Men, pewent mndlsl I'n-nl.h'onl for Women, stirdy, eomiorts
nble shies for Chlldren. Whis variety of leatbhem, ]'ulil R
L-ru- un-1 Writa Tﬂ]nk'!'

snd Waosneh s Iluktr Men's Bhirts, Ties, E
Inr mul- " l.ml ¥ FI.EE

TANNERS SHOE COMPANY, 5i.5 S

of slsen. Al wlin e
No = pen:“‘ weetded. We furubsh all n;qurnrht FII!'LE :ln-
r'n‘!lhl H‘, nu_m_l wut Bt of sctusl mmples, We r !h“

o

from your own complete,
fully automatic Kohler
Light-and-Power Plant
Just the thing for eountry homa,
cabin, cning, bost, store frlling
miation,ote, Fogged, portalile, b
compant, sansily instglled,
troglde-lree, Sell starting and 59
regilating, Liow opersting
ront. Generatos standard
rurrent for lighis, radis, alse-
tris al appliancos, amall power
foonls "uf.—u:. il ele—000F waits
g, ML r[ll' M up, fob.
Kubiler, Coupon brings |]+L1.|.|:

KOHLERoF KOH LER

Planned Plumbing and Heating Equipment

S S N o B i i S i e i i i i i s

KOHLER COD., Kohler, Wiscansin
Hend ““Kohler Elecirle Plant*® leaflat PAI-0
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15D
New Tasks for Glass

{Continued from Colorote Section)

on a steel plate or lithographic stone. A
print is then made on a fine tissue paper
with the aid of a composition known as a
“resist” which is impervious to acid. The
print is applied to the glass, and the paper
is removed, leaving the design. Then the
glass is coated with wax, leaving only the
design to be etched of clear glass. When
placed in an acid bath, the acid etches into
the glass wherever it has not been cov-
ered with wax.

In pantograph etching, motion is com-
municated to a large number of cutting
tools with the aid of a pattern on a steel
plate, removing the design on wax-cov-
ered glass. Thus a pattern can be marked
on several articles at one time. Frosting
or matte etching of the surface is done
with acid, the part not to be frosted being
covered with a resist. In sandblasting,
very fine sand is forced against the glass
by air pressure, zine foil or rubber being
applied where sanding is not desired.

For encrusted gold decorations, the de-
sign is transferred from a steel plate to a
tissue paper with the resist, and the glass
is coated with wax and etched as in plate
etching. It is then banded or painted with
a precipitate of pure gold, heated in a kiln
and then the gold is polished. Flat gold
decorations usually are done by hand and
for raised gold decorating a relief paste is
used to receive the gold. Sterling silver
can be used also to decorate glass by a
somewhat similar process. Colored enam-
els are applied to glass as are certain
types of paints for decorative purposes.

Glass, like most other widely used ma-
terials, appears today in almost as many
forms as there are applications for it.
While sand is about the only constant in
the different kinds of glass, more than 100
substances enter into its manufacture in
its various forms. The uses for glass and
the kinds of glass are constantly increas-
ing and some recently tested glass prod-
ucts have as many amazing new charac-
teristics as others now in general use.

Tests are being made to determine the
advisability of using shatterproof glass to
protect precious objects, such as museum
pieces. In this connection a tempered
glass that can be hurled across a room

{Continued to page 134A)
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IncreaseYour
Earning Power

Apply time and labor-saving kinks tor your work.
Your efficiency will soon be recognized and yvou will be
in line for advancement.

If you do machine shop work of any kind, sheet-metal
work, puinl‘.in , cArpentry, aute repairing, farming, con=-
crete work, prum'm'nz. electrieal work, welding, building=
glass work, general repairing, tool-making, poultry rais-
ing, masonry or home repair work, get this

LIBRARY OF 2000

TIME ano LABOR SAVING
IDEAS rorR SHOPMEN
AnD HANDYMEN

RECENTLY PUBLISHED

360 Articles
793 [llustrations
224 Pages
Price 50c
See partial list
of
contents below

Including the new 1938 lmue |llustrated above, there nre
five volumes in the Shop Notes Library of 2000 easily 1n-
derstond short euts to every-day Jobs. IMere are just a few
of the subjecta taken from the latest lasue,

- Furnit Inki
Al o bontes Wraile Mabiee

F Bander for Latbs
Genernlor  Trouhbes,

Baw Table for Workshap

Applisnens, Practieal wakaf bl
Auto Ownep “:‘]I.:' G.rtﬂuhra: ﬁn“’ Duty Hh:r;:. éﬁll:rinl, Things ta
ﬁ:nhnl&-"vﬁ‘m:-n::ﬂp Giun Cobimet, landy Boldering Trom,  Salf
ethaws for Warkshop fon Saw, Pawer Heating
Brake Teater .'l“'nh Teater J;lrlrnnn‘l.ll.I Hew to Maka
Casshasdening, Iron s ubnter lol K inks

ftenl ™ Tathe Operstiar Kinks Tourists Calne
Clamping for Craftenseny  Meta) ri"_i.hu.I Weding and Cutting
Dol Frens Work Mutal Tursing Himts Windmill feom  Junk
Dhpat Dileposal in Shap Model Makers ifelpa Farin
grretrioal Kinks Plhotography Alds Wosd Turning Helps
Elertrumngneta, Fiatan H-Eu:.. Ieerwing  Wood Working

#lgulag Bans Bissting Bubathsta  Werkshop Kinks

Endh volume contalns approximately 400 articles and 500
llustrations and has 192 or more pagea. This unrivalsd library
of shop helps may be secursd for & llmited time only. After
the present aupply of books I8 exhausted the offer must be
withdrawn.

sesnsnnsnnnnnnn® Sond No Hﬂﬂﬂr

POPULAR MECHAMNICS PRESS,

200 E. Ontario 5t., Roam 5316, Chicage, III.

Bend me, a5 per your offer, the following books. 1 will pay

Elmun price and small amount of postage. My money will
refunded If I am not satisfed. (Check what you want.)

O 1936 Shep Motes and Lathe Handbook (Metal Work-

Ing), boath Tor 838¢.
0O Shep tos Library (5 vels.) 52.50.
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MR i s e B R L A S e

o OO0 D, appliesto [, 5, and porsessions only. If you reside
elsewhere, remiliancs musl accompany orier.,
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150:5300
Monthly.-
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BIG PAYING BUSINESS
i "4 ARC WELDING

Mew low prices on medern $0 Volt *Bimplifed™
Are Welders make this hig pay bysiness avajlabls
Lo shnps Lhat nover belore poubd aford 8. It opens
1he doves to the bigger proft jobs. The sew Ho=
baurd ks masier to npernte, much Inater, This ks tu=
day's uppurtunily. Don't miss it.

Build Your Own
Portatila Walder witls Ilobart Gepemtop
" mpibandanto engine wa:hl-lii‘i.r. Letn ’II:.“
. bpErats  an age, eapecinlly on the
:nn.u-h]. ﬂﬁll‘l:'hl }qh.. Esslly soves
¥ou §300 ta 500

Portable Electrie
MNow law oosl on emsll sises as well an
Inrge. Tho most profitable are welder
Four shop pan own, Welds , baties,
Easker, maven current.

Easy to Operate

Hobart Welders have ™ Rimplified™ oper-
";.b":-t.fhi' incama (aster -u--uuiu=l : ;:I.h
Vhe t emrrent for every jub. Hobsrt
imeimplified, so say of yoaar men osn wold
easily mnd siecdsalully. The myeter
and nesr adnn ¥ of abLaining cofeect wel
ing current metilngs are removed.

607 Extra Capaclity 1

Orver ald n!lflu 25 Volt Weldere—neors=

mury Lor welding with t s naw gosted rode,
Automatie reactance bein ru; hesmifle light

welding work wiitheut losing the sre.
Usern dom’t undersisnd how they got
nlong with the old styls walders alter

wring this new Hobogt,

Remote Control |
af o wxira oost with Iobart. Think of
baimg able ta control your welder from
any workimg podnt. Baves time, temper,
anill eliminates the need for o
overheadd or consealed work.

“Pays-For=Itsell” Terms
Exfra sarnines spid puvings mnks |3 saey
Taf yovii Lip own & Hlobart wit houk exgenss
to yuu,  Youcuneven rent 8 pew Hobiars
==ing later purchame it without loss of
rent. Check Hental hsee Flag.

GET THIS VALUABLE
MAMNUAL

Homl Fres i yroo will tell os ths wolds
Ill: yid plin doing, .

pur on

at Our Rish

to Prove it Pays
Maid

HOBART BROS., Box M-56, Troy, Ohla
, Tell me mors abooat—

{ ) Building My Own Portable { J Complete Gas Engles
Waolder [irive
€ ) Electric Dirive Weldes [ %I:u Diya" Trial — Easy
‘erma
! i Rental Man Privilezs of Parehase.
Send FREE Alanusl on Welding, Atisched letter telln
sbioul the work we want to do,

Addrers, 38 o , o . ML NI
Interesied in O] 30 DAYS TRIAL [ EASY TERMS

T OME OF THE WORLD'S LARGEST
BUILDERS OF ARC WELDERS

FASTER - SAFER - CLEANER

7200 Strokes per Minute
Electric Dperation HEW
SYNCRO

No Motor Required

Astounding perform- -
ance! Cuts up to 1* or @ 7
more, wWith smooth,

clean edges. No sand-
ing required. Accurate,
sturdy, efficient—a revela-
tion to skilled eraftemen in
handilng both intrieate des
slgns and heavy work, Ideal
for cutting light metals, venesrs and plastics.
Operates on 60 eyele, 110 volt AC, without °

motar or any reclprocating parts. Requires no olling.
table: 1344* throat; ndjturt.n%.le guide; varable stroke,
with underwriters approved ecable and rubber el
of continuous service,

10° Aguare
Complete
Bullt lor years

sk GH]EJ FREE LlTE!lﬂIEHE TI:I:]IYD' p
aur de i th d il R e
'!.nnl n‘ I'IT1IFPMM i'\'-'rﬁ:llrl? i‘nh'l':m,l‘l% ;hl:‘lll III||‘1:::I1.'I:1?-1-:.|.:H. FREE.

LDER SYNCRO DEVICES, INC.
511 Boydell Building Detroit, Mich.

When writing please mention Popular Mechanics
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1936 RADIO
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WHO soits | E——

HIS OWN

ANYTHING
AND EVERYTHING
IN RADIO

Radio Experimenters, Hams and Fans who build their own
radio and radio deviees will find this carefully ecompiled
entalog invaluable. It lists thousands of items, sets, parts,

tubes, kits, ete s approved parts so that you ean build your
own pet circuits, parts for all kite deseribed in thiz maga-
zine; short wave apparatus; public address equipment and
a huge selection of radio merchandise of all kinds . . . all
at lowest Wholesale prices. Write for FREE copy today.

N",nng,.------------------

Wholesale Radio Service Com-

pany, Inec., Dept. J-T

Rush FREE radio eatalog.
"“ ATETERE, .« ovnnnivsnsvis

Torn Stare

':Il-'l:l W, Jackson Bivd,, Chicago,

|
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‘----------—'------------- h----J

Just Show New Christmas Cards™,
Your friemds, neighbors, relatives, organizations
will be eager to order these new, modern,
distinetive Christmas Cards. 175 deslgns &
such as they mever saw before, Reauty that 'y L
I} =11 toke your breath away, Valoes so

great they seem lmpossible. Box assort- :=.' ( u&_
ments, Religlous cards, Gift wrap- "

pings. Everyday rurﬂs_ Tmprinting of
namen when wan The srnat h-ran-ll!

mresting- linm TR O F-lu'fﬂ'l
profitsa, I‘.lltll|-11 Mo previous
eEperience necessAry. Mo cmsh egunn B

EXTRA BOMUS
Chseins mallsd
required. Baleable boxes sent on approval, | ™es, o

posipnid, Rush name today. eask p

tant Hik
wmu .urlu.nln.,i.ll-u-IJ|..|-
savings check.
nnmm

An Englr_leermgTrlumph‘ At

-.ll s Easr
mied o

|_|
L1
o e —
Wil &Pl

AT 1

Illillul-l‘.lr‘l':.:l.I Jml- llr.l.l i o |u. ing inform nE JCTERReE.
.Q. MODEL AIHFLAHE co.

564-B Southern Boulevard

GAS ENGINES

FOR MODEL AIRPLANES—BOATS

Mew York, N. ¥.
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(Continued from page 132ZA)

onto a concrete floor or struck with a
hammer without breaking has been pro-
duced. Black opaque glass and glass re-
inforeced with straight steel wires are new-
comers in the field as is also a fireproof
fabric of spun glass.

Probably more kinds of glass have been
produced and more uses have been found
for glass since the turn of the century
than in all the thousands of years since
man has made and used this produet. And
still other kinds of glass and other uses
for glass are being sought, so that we may
expect this “frozen liquid” to play an in-
creasingly important part in our lives.

Clg;én‘l gath on a Motorcycle

{Continued from page 367)

slide and he is straightened out for the
next stretch. He pulls out of a slide partly
by the drag of his left foot and partly by
turning the power wide open.

Motorcycle riders get into racing by en-
tering Class C events held for inexperi-
enced racers. Their machines may be as-
sembled from the castoff parts of other
motoreyeles. If a rider is good enough he
may graduate to Class B ranks after a few
weeks and compete for larger prizes. Fi-
nally he may prove good enough to obtain
a Class A rating. An average rider may
take in about $4,000 during a season in ap-
pearance money and prizes. A lot of the
income, however, goes for repairs.

A racing motoreycle costs $600. Upkeep
may cost several times that during a sea-
son. Parts must usually be replaced after
every wreck. One evening of racing wears
out one and one-half rear tires. The rea-
son for the fraction is that most wear is
on the left side of the tire and after one
race the tire can be taken off and turned
around so the unworn rubber on the right
side is used. After each night of racing a
good rider takes his motor apart, grinds
the valves and installs new rings, Valve
springs must be replaced after every third
night, and a new piston must be installed
after every week. Every two or three
weeks the lower end is overhauled. Bear-
ings and the connecting rod are usually
replaced even if the wear is slight.

Each kind of motoreycle contest requires
a special type of machine. For the short
flat tracks the riders use a one-eylinder
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J. A. P. racer. It has the highest compres-
sion ratio of any internal combustion en-
gine, being rated at fourteen and one-half
to one. Some riders have tried compres-
sion ratios as high as fifteen and one-half
to one, well inside the Diesel range. The
three-quart fuel tank holds re-refined
wood aleohol to which ether and special
dopes and compounds are added. Castor
oil is used in the crankcase. The small
engine makes 6,500 revolutions per minute
and develops close to forty horsepower. It
is capable of nearly 120 miles per hour in
a straightaway speed dash. The machine
has no brakes and no clutch. An assistant
starts it by pushing it down the track. The
knobbed tires carry air at ninety-five
pounds pressure.

On the long tracks an even smaller en-
gine, of twenty-one cubic inches displace-
ment instead of thirty and one-half, is used.
Faster speeds are made with the smaller
motors because the straight stretches of
the track are longer. This sort of racing
requires a different kind of frame, with no
springs, and the tires carry 110 pounds
pressure, The lack of springs and the high
tire pressures give good control but are
punishing to the riders. For hill climbs
another special frame holds a hig two-
cylinder engine. This motor has overhead
valves, and is equipped with a three-speed
transmission. Skid chains are used on the
rear wheel. Stock motorcycles are used
in road races that may be 200 miles long.
The machines may be “hopped up" to
some extent but with the exception of spe-
cial cams all contestants are required to

use stock factory parts. :}—? / (7
Posters That Glow in the Dark

Rt S etla

are presaged by the invention of a fluo-
rescent ink by two Berkeley, Calif.,, high-
school boys. "Becoming interested in ™
“black light” in chemistry classes, they
developed an ink suitable for lithography,
enabling the production of posters that
can be read in the dark. Posters for use
in theater lobbies and night clubs already
have been printed in the luminous ink,
and the inventors are endeavoring to de-

velop more colors for billboards which

will glow at night without losing their

fluorescence under the sun 'sfr ays, .
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They're all talking about t—master eraftsmen, work shop
epecialists, users ol One |iljreclsi:m rﬁulpmem—hﬁmu&! never
before his sueh o modern back-geared screw-cutting lathe been
offered at such a price. 10° swing, 18" between centers, bulli-
in ndjostable pounter-sbafe, V-Belt drive, automatieally ra-
versible power feeds. Cuta 4 to H0 illf‘r.m!l.-r r !nch

accu.rn.r:r Buy now beflore prices go 11E terma
wl-tll 2 weeks trinl, H:I:n:l. n:rupnn TODAY for uml-.‘:g of Inthes,

PLEASE SEND FREE CATALOG
Name. . ...
Address .
City and Btate. .

ATLAS PRESS ﬂﬂ ﬂl "i— Plt:lnr St., Ilhu.lm Hhh.

SAI.ESMEN

el S TO P R

Tailoring salesman or not—EXTERIENCE IN SELLING 1s what

counts|  Homeland Tailors, Ine., nationally knmown, nationally
adve are ready with the most amazing line in 12 years
history! And get this! ND RAISE IN PRICES! Wa am con-
tinuing to featurs $22.50 Made-to-Measure sulis and overcoats

for Fall with full $5 commissions—plus big monthly bonus—
enabling you to earn $I extra per garment. Unheard of decision.
Chieck the fleld for such sensational news] Free Outiit—Fres
Advertlaing  Alds—8peedy  Dellvery, write now!—Homeland
Tallors, Ine.. Dept. 23, 2500-2512 E. Ashland Am Baltimors, Md.

BUILD AEROPLANE FANS
i 21° Aluminum propeller $3.50,

24" Circulator blade $4.50.

ELEC. EQUIP. & FDY. CO., PINE BLUFF, ARMK,

ROTECT
ﬂ-““ F 5 AL
oW STUDEBAKER "EH:- W

Prices in plain figures
30-day guarantee on certified cars
S5-day driving trial on oll cars

Buy with confidence under
pledge prolection.

EBAKER

pEME
HEED

FOR
ng

—
————
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HAIR TONIC and
DANDRUFF REMOVER

DEI.IGHTFULLY rids your scalp of
every speck of dandruff, A single
application stops that miserable itching
... A single bottle corrects annoying scalp
irritations; lends softness and beaury to
dull, lifeless hair, but positively does not
discolor either hair or scalp. Use Lucky
Tiger Hair Tonic and dangruﬂ' remover
now and enjoy the tingle of new life and
cleanliness. At Druggests and Barbers.

BUILD YOURSELF OR HAVE Car “'ﬂll ¢ Garagemasn BUILD
i i

BUILD YOUR OWN
ELECTRIC OUTBOARD MOTOR

From old auto generator. We

ehow You how. ]!-:I.u.k-u money

'bulh.'['-ru: for others, Variahle

. Light welght and Billent.

bk - 'I:r tm I'rlnm HI w 12 IIJlI:l-t:run.-l'i] nn

ardinary stoTage ey . mﬂ com plete plans and catoalog.
LEJAY MFG. CO. 1547 W T Minneapolis, Minn.

CANVASSING

Thia direct factory conneotion gives you all
the profits. You sell the dealer and make
liberal sales commission.

REPEAT BUSINESS
Counter dlmnd_lﬂudn are replaned ar refilled
frequently, steady, permansnt In-
come wi thlmt lnim effort.

MYSTERY EDGE BLADES

m t¥ blades, All firsts (noseconds) Sur-

Keen Ecllﬁn shaves toughest beards, Made
l|:|. Fremont o ou tlery center of U8,
Amsortmanta for all popular rasors mountsd on atirse
tive counier cards, Eull pricss, 4 for 1be, ¥ for 10
Wa want high gprads mes snly—no duds, A substantial
lininess for bosiness mon. We furnish full sales instruc-

h I‘
mt‘—wﬁh today, siating make of razor you use,
aed wo will send Free bisds with ssmplete details,

400 On SirasiE® Razer Blade ComPIRY onie

RAZIDR

BLADES

Tricks of the Speedboat Aces

(Continued from page 389)

open hole in some parts of the hull near
the propeller admits no water as long as
the boat moves at high speed. Once a
speedboat knocked a hole in its bottom
and started to scoop up water but the
driver won the race because the water
was scooped up so fast that it was thrown
clear out of the boat through the open
cockpit.

Outboard hulls and motors are still in
an evolutionary stage and many ideas that
were accepted as common sense two years
ago are being reversed. Instead of longer,
narrower hulls the trend is now toward
short wide hulls almost triangular in
shape. The increased width at the stern is
needed to support the heavy engine as
well as to prevent capsizing on the turns.
Short hulls are lighter and offer less wind
resistance, Owners are “shingling” the
bottoms of their boats like roofs to stir up
a sort of lubricating layer of bubbles on
which the wetted portion of the hull rides.

Outboard owners are packing more
power than ever into their little power
plants. They have taken a tip from auto-
mobile racers and are stepping up com-
pression ratios. In some cases engines de-
velop 7,000 revolutions per minute, a speed
that would have seemed disastrous a few
seasons ago. Stepping up the compression
ratio may add as much as five or six mile~
to the top speed.

Cylinder walls are being chromeplated
for highest efficiency and steel tops for
aluminum pistons are being considered in
the hépe of eliminating burned piston
heads. Getting rid of the tremendous heat
created in the small engines is one of the

-hig. pruhlems and cqgpper may raplace alu-

‘minum' as® tht metal used - for' 1 making
combustion chamber heads. Copper dis-
perses heat faster and does not crack as
easily as aluminum. .

Tractor type propellers that pull on the
water instead of pushing it away behind
have been found to deliver fifteen per cent
more speed. The improvement requires
rebuilding the lower element of the out-
board engine and has not been adopted as
a stock device. The long, narrow, fanlike
propeller blades of a few years ago are

o

heing abandoned for shorter, wider blades »

_{C"unti.nu:l! to page 138A)
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TECHNICAL
BULLETINS

Technical Data
Simplified for the
Practical Man

A New and Valuable

Service « 1% Each

Here is o valuahle, inexpensive
service for mechanics, inventors,
technlenl specialists and proc-
tical craftsmen of all kinda
Popular Mechanica Technical
Bulletins give the needed bhasic
nnd practical information on a
wide wariety of subjects —
briefly, conclsely and simply presented—ryet complete In every
detail, No advanced mathematics, chemlistry or physice neetded to
1.'|.|1.|:Er':|1L'nnd them. Material never before in print, now specinlly
Er in bulletin form. Postpaid §1 each or sent C.OLD, in
1 lcd States. Ask for list of complete bulletin service.

D-101—Uslng Nichrome Reslstance Wire.—Features eloc-
trical appliance repairs.

D-102—Cleaning Products for all Purposes.—Includes ten
formulnes for making.

D-103—Automablle Smi.l Chemical Products.—Com-
plete instructions for making wﬁj:.-srll ing products.

D-104 — Silver Soldering and Brazing. — Includes data,
methods and materials nesded,

D-105—Latest Gas-Welding Practice,
. D=10— Rewinding Electric Motors.—A difficult subject made
simple and easy.

D-107 — Electro-Plating with Copper, Nickel and Chro- |

milum.
D-108—Electro-Plating with Gold and Silver.,
D-109—Electro-Plating with Zinc and Cadmium,
D-110—Electro-Plating Noa-Metallic Objects and Elec-
tro-Forming.
D-111—Dedlgning and Bullding Transformers.,
D-112—Designing Electro-Magnets.
D-113—How to Design Solenoids and Plunger Magnets,
D=114—Desiining Thermostats for Alr Conditloning and
Heat Control FPOSES,
D=115—Flezible Molds for Casting Small Objects.
D-116—Printing Photos an Cloth, Paper, Etc.
D=-117—The A B C of Alr Conditioning.

POPULAR MECHANICS PRESS

Room 336B 200 East Ontario Street Chicago

Mathematics Made Easy by

ROPP'S CALCULATOR

AND SHORT-CUT ARITHMETIC

Bhows the Answer as Quiclly
ms n Wateh shows the Time to ui]
Problems likely te aeeur in the
Office, Store, Bhop, Bank, Farm,
or Factory.

Dver 2,000,000 Sold
Explaing mnd simplifles every
prinpiple In Arithmetie, Meghanies
and Mensarnthon
PRICES FPOSTPALD
Dut Size, Vlezible heratol il-lnl-l-

| :QHHEH{ AL

CALCULATOR/ ||

k.
I ncket Size, Art Leather lisl '|"1E1

.
F‘uu. ket Size, Cloth Hinding. $0.50

POPULAR MECHAMICS PRESS
Reem P8 200 E. Osfarin 82 CHICADD

&,

Diiesr] Handbook by Rosbloom is universally used by Engineera
pnil Schools.
A pracical book for the man who depends upon practical
information.

The World's Standard Book on Diesel Operation

jet Diesel Handbook, new edition, covering all Intest Diesel
developments. Treats thoroughly all fundamentals and prin-
ciples, Question and answer form. Contains Tables, Lotest
Formulae, Practical Instruction on Diesel Engines of High and
Low-speed, Auxiliaries and Accessories for Land, Marine, Loco-
motive, Automotive, Asro nnd Portable Bervices,

A stanidird ook, Stretly aotlentls. 544 ETh. F!u-'l'u:.dr illus=
trated, exible Cover. Price $5.00 Postpaid. Sent O, 0. D, in U. 8.
I preferred. Bmall amount extra for postuge charged.

Popular Mechanics Press, Rumm 838, 200 E. Ontarie St., Chicags
When writing please mention Popular Mechanics
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In Your Present Stove or Furnace—

HOTTER—CHEAFER—No
Dirt or Ashea — Twice tha
Heat Quick at HALF THE COST,

COOKS A MEAL for LESS

Beltl.n d]bnrn!rmflnﬂlnm‘lfﬂflﬂ'

rf performance. Burna cheap oll

. Illnl' way, without pre-generating or Pr.
m
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urn of Valve. AGENTS
| Ty At Our Risk | ASERT, "
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guickly by what h’ﬁlﬂﬁf
FHE! SAMPLE
FOR AGENTS
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m ' Iﬂm h;'g‘-, Bpars or :‘ufliuuwf!r ﬂ'.\.lllH '::-tn.rd. t::-:-?
UNITED F“TDII“-, L-751 Factory Bldg., Kansas City, Mo.

Quick HEAT at
Turn of Valvel

TEL 3000 ITEMS
|l 15 =B FRE YHouesaLe
wholesale catalog, CATALOG
haaz Hot off the press. Shows
- over 3000 [nzt sellers of
every degeription  at rock
bottom wholesale prices. 194
pages are obuck full of bor-
gaing amd 15 |1s;._ Money
Muoking FPlana for Agents,
[obbera and Dealers. “This
catnlog s FR E | Send for

it today,

SPORS COMPANY
7-36 Main Street
Le Center, Minn.
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New selentifie prineiple!l  Quickly conneet tht'
Warren Compact Antenna to your radio and dis-
card your obd aerinl. As good or better volume
and regeption ABSOLUTELY GUARANTEED
Neduees nolse, Can't get out of order.
Bakelite Case. Slze 3 in. by 3y In. Price §1.95
postpald. Money refunded If not satisfied.

Dealers Wanted
WHIHEH ARMATURE WORKS, Dept. A, WARREN, OHIO
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BUILD YOUR OWN TOOLS

Own a complete wood or metal working
shop. Use our castings and blueprints to 4
make your own tools.

Blueprint Portfolio of assembly drawings contains
16 units: Bench Milling Machine—10" Metal
Shaper—Dividing Centers—7" Machine Vise—
4" Bench Vise—Bench Dnll Press—Floor Drill
Press—4" Bench Grinder—6" Bench Grinder—
14" Wood Shaper—8* Circular Saw—16" 2-Wheel
Band Saw—24" 3-Wheel Band Saw—6" Jointer—
Model Steam Engine—74" Bore 2-Cycle Airplane
Engine. Prepaid for $1.00 or single prints 10c each.

Startling opportunity to build and sell these tools
at an attractive profit. Our FREE Catalog gives
complete details, Write for it now,

LEWIS MACHINE TOOL CO.

544 5th St. San Francisco, Calif.
Adds Mileage to Every Gallon GAS

Entirely Automatic ™[50 o

Al s S LE S FITS

yo4 ety natice e saviings o mesive: A L L

alr  halanelng Lnrrh-cl. mlq:l.uru—wll.h-nut,

disturbing car u.l'l

Big Money-Maker for Agents FREE IJFFEII
METAL SPECIALTIES MFG., COMPAN

DENNIES into DOLLARS (i

SMOK A‘TAIIIE

A-Mix instantly gives cars mors  Speed— i

ing, ” greater specd and smoother running.

—allows  the 'pﬂ:lhc]‘ amount of pre-heated cuns

TRYat OUR RISK 30DAYS TRIAL

Dept. P-4, 3200 Carrell Avenue, Ghl:-gu, Ilinols
Mew ponny Cigarctie Vl""l:ll'lr _1_:- lurl amazing profita

tes.  Monoy box
'|||||t lorks  and
'. iSiEe 4L

g i*ag] | - ' ey
I'H-' 'UE’HE!! DFFDH‘TLIN1'|"I" 1N
FHUFlTﬂ-ILI. UMEXPLOITED FIELD
Ty :i d operate a chaln of SMOK:A-TAIRES. KEs.
L Lt I.- s

with |||.l,. or sirsal]

1] Extrn pro#fit
o detachalile side
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slly respongible to I_-|| TGS il 1S
.-!-.y,.:g-.. [ I Rlveo I.n.l itory availables. Write ar

- wire.
MA COTT INC.. ::IIJ!. LA SALLE 5T.. DEPT. Al, CHICAGD, ILL.

7rrs NEW Portabl OUTBOIIIII
THIS orianie

o1 BOAT :%ome:

—"". What thoussnads have bees saking for

s ht, tough, dirshle, saworthy,

Talon : l.'n_l'I efe by hand oF ear,

Ideadl for Ashing, huniting, amplng.

i Hafle, bakproel, trouble-fres, slways

-] -l- spesd per horsopowsr,
Lo ;1!: n. MEALD'S periested sluminume-
Inoese]

mars mribes

Mead's ribbeed,  wiriat .-I ilnrlnu:timl Eit guanniees =

N e - ¥ ikl msily, mnq-nl.u:!ﬂg’ GREATEST
L = I ] II llh dlnrru for detailsl MEAD GLIDERS,
OK-2 kel Dept. BR, CIHICAGD,

MAGIC E eCTRIC PenciL ¢
Makes Beautiful Burnt Etchings

Remarkable invention makes
easy far anvone Lo do heamlrul nl'lh‘ s 50
wiork on plagues, panels, boXes,
Look ends, ete. Big Money selling these.
SPECIAL OFFER. Send only 81.50 and we will .
sl this clectric J:vnﬁl: cord, 4 plaques, 10
nalnts, Lrush, lea i+ book mark-—complete outfit and complote In-
l'il-'l"I-M:N A, lluuh Mopey Hack Cuarnntes.
Quality Mdse. Co., 2306 I.rn:nln-wud Drive, Dept. @, Evanston, Il
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(Continued from page 136A)

hat approach more closely the deep spiral
of a real screw. Instead of churning a lot
f water, the new ones disturb less water
ut give it a more thorough shove,

R. V. Collins, Los Angeles speedboat
bummﬁnsh—

all existing records with a “front drive"
boat he is laying out on paper. Instead of
mounting the outboard engine on the
stern he plans to hang it right on the bow.
This would give the tractor type of pro-
peller the advantage of moving in undis-
turbed water.

His plan calls for an entirely new type
of hull, blunt at the bow and trailing to a
cigar-shaped stern, just the reverse of
present designs. The combination of a
blunt bow and the front engine would give
the boat the appearance of backing up at
full speed ahead. Experiments show a blunt
bow moves through the water with the
least amount of disturbance. Collins' boat
will be streamlined above and below the
waterline and he expects it can be made
so narrow that the mechanic will be able
to sit forward of the driver where he can
reach the engine easily. Such a design
ought to be able to turn a sharp corner
safely, he thinks, merely by twisting the
outboard's propeller in the new direction.

European speedboat drivers are trying
two propellers, one mounted one-half
inch in front of the other, and turning in
an opposite direction. Indirectly this al-
lows them to use faster, round-bottom
boats that can be banked around turns
since the need for wide sterns to offset
propeller torque is eliminated. Most Eu-
ropean hulls are constructed of duralumin
or some other light metal, while wood is
almost universally used in this country.

One of the reasons speedboat racing is
becoming more popular is that you can
carry your boat almost anywhere on a
trailer, Thus many speedboat clubs have
their headquarters in towns miles from
the nearest water, and owners in Los An-
geles, for instance, think nothing of tow-
ing their boats as far away as Boulder
Dam for a day's racing.

[ Names and addresses of manufacturers
and dealers in articles described in this
magazine will be furnished by our Bureau
of Information upon request accompanied
by stamped, self-addressed envelope.
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Rexiblllty and longer life. Absorbs rosd
shooks better and coasts from 2595 to 909
tarther. Use this Tiany of tires and your
sccnters, wheslharrows, blovele trallers,
midget autos, street markers, boat doll
wheel chaims, carts and trucks will sel
more repdily at a good profit.  Working
blusprint drawings of any vehlels [1lustrat-
ed 150 ench. Write for free lustrated folder,
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Pre-Amplifier for All-Wave Set

{Continued from page 419)

geared down 8 to 1 to provide vernier tun-
ing. A complete list of the original parts
used can be obtained from Popular Me-
chanies radio department without charge.
The blueprint number is R-228,

Switch Si1 is shown in the 50 to 200-
meter, or 1,600 to 5,700-kilocycle, position
in Fig, 2; with this switch in the opposite
position, the range is from 16 to 55 meters,

or 5.7 to 18.6 megacycles. S2 is the “on,”
and “off,” switch. When the pre-amplifier
is turned off the antenna is automatically
connected to the receiver, so that when
once installed with your set it need not
be disturbed. To balance the pre-ampli-
fier, connect it to your receiver as pre-
viously described, and tune the receiver
to about 20 meters. Now set switch Si
on the 16 to 55-meter position and ad-
just the trimmer condensers, Ci1 and Cs
indicated in Fig. 3-B, with a small screw-
driver for maximum noise. These are the
bottom condensers on the coil assemblies,
and are easily reached through holes in
the sides of the shield cans. Now tune the
receiver to about 60 meters and set switch
Si to the other position. The final step is
to adjust condensers C2 and Ci to maxi-
mum noise, or loudest speaker hiss, and
the pre-amplifier is perfectly balanced.

Short-Wave Hints Helpful

“l am interested in short-wave radio.
The most helpful suggestions that I have
read on the subject were all in Popular
Mechanics.”"—F, E, Trager, Berwyn, IlL
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Dhont r.l:ur peveral hmndred dollnrs more than necesgary
when you build a homel Buy it direct from our mill at
our low factory price. We ship you the materials—
lnmber cut-to-fit, ready {0 eérect,

Paint, gluss, hardware,
nails, ete.,

ull Included in the price—no extrs charges.
We pay the freight. Mlans furmished—also complete
bullding Instructions. No wonder our customers write
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e e

BRAND NEW, Iafest

5 model RBemington

Portable for only 10e o day! Amazingly low price

direct from the factory., Every essentinl feature of

large office typowriters=—satandand 4-row keyboord,
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od Keep It from Skidding!

Grip that n!lpr.lgg roast or fowl with a KARVIT
Ronst Clamp sed how It stays put! Then
you eciafl carve I Instead of hacking it—and It
won't sllither off dfi the tabilecloith of on the floor,
Fills a long-felt teed in table cullery. (Soo p.
254 of August Popular Mochanles.) Ar-
tistle In appearance mnd  beautifully
chrome-plated. Sold by dealors or direct
—&1.00 postpald. Satlsfactlon or your
money back. Send today,

POCOCK Laborateries, Algonas,

Mich.

You get nne—Your friends get one
without cost. Lot uws glve you
the detnils of thls amaking Time

Teller. Also it can pay you big
monéy giving it away Iree, Noth-
ing to buy orselll Write inat]
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Set Works on Flashlight Cells
(Continued from page 420)
board in an upright position directly back
of the regeneration control.

All parts are mounted on a wood base-
board, 34 by 5% by 7 in.; the arrangement
is clearly shown in Figs. 3, 3A and 3B. It
will be noted that a separate Fahnestock
clip is used for supplying the inner grid
voltage. This is done so that a higher
voltage may be used on the plate than the
grid if desired. The plate voltage, which
goes through the headphones to the plate
of the tube, may be increased to 12 volts

+H,
BIAS

=
GROUND

with a slight increase in volume; however,
the grid bias should remain at six volts. A
complete list of the original materials used
in this set can be obtained from Popular
Mechanies radio department without
charge. The blueprint number is R-227.
When the wiring has been completed
and carefully checked, connect the bat-
teries and headphones; use a good anten-
na and ground and be sure that your
headphones do not have a total resistance
of more than 2,000 ochms. Higher resist-
ance phones will reduce the plate voltage
so that the set will not operate properly.
In tuning, the regeneration control is ad-
vanced until a soft thud, which indicates
oscillation, is heard; now back off the con-
trol slowly until oscillation ceases. Sta-
tions are then tuned in by rotating the
knob on the wariable condenser. Slight
readjustment of the regeneration control
may be necessary in order to obtain maxi-
mum volume. The set is most sensitive at
the point just before oscillation begins.
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Etching Glass Without Acid

Lettering put on glassware and allowed to remain
for a couple of weeks leaves a matte surface

For etching lines and numbers on glass-
ware, ordinary water glass, or sodium sili-
cate can be used. This should be mixed
with a little dye or lampblack to make its
application meore clearly visiblee When
applied with a pen or pointed brush and
allowed to remain on the glass for two or
three weeks, the water glass leaves the
same matte appearance on the glass as
that obtained with acid.

—Kenneth Murray, Sturgis, Mich.

Moistureproof Match Holders
from Soda Straws

If a moisture-
proof box for car-
rying an emer-
gency supply of
matches on a
camping trip is not
available, try us-
ing paraffin-coated soda straws. Cut the
straws in two, slip one match in each piece.
turn over the ends and bind them togeth-
er with a rubber band. Even though ex-
posed to considerable outside moisture,
the matches will stay in good condition
and ignite quickly when removed from
the straws.

SODA STRAWS
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LOW & COST POWER
with

this

KRW-

Here's dependabile, low-gost power up to 60 H.P.—
complete, eompact, portable, Ideal for welders, eofn-
pressors, holsts, |::ur||r-. pmmusement deviess, well

drillers, agricultural and econtrae-
tors’ equipment, oto For cone=
plete Information, priees anid data
showing how a K B W Uit will
pay Tar leeell ouf af sarlngs In A
fow wedks, write U8 or 806 Your
local Ford Dealer.

ALSO KRW
ELECTRIC PLANTS

110 or 220 volte—20 KW. Awvnll-
able nlsa in same frame to prodoee
Bingla flifie, thivee phase or direct
eurrent and also as an are welder,
plating dynamo or with pulley for
mvn r take-aff. Speed 1500
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Available from Hammerblow
Tool Company — the original.
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ofz — 9"x3" SOUTH BEND
R WORKSHOP LATHE

LES5S MOTOR DRIVE

How o Grind
Lathe Toot Cutter Bifs

How 1o Grind Valves

e iy O

A BACH GEARED
SCREW CUTTING LATHE

Neo, 415-YA 015" swing by 3" hed Workehop Bench Lathe with Horizontal Motor 510325

Drive, Y4 H.P. Reversing Motor, Switch and belt tengion eountershaft as shown

A PRECISION LATHE
The New 0-inch Workshop Lathe i a Preci

=ON
Lathe with Twin Gear reverse to lendserew, 5 oTH EH 5|ZE5
Ball Thrust Bearing on Spandle, longitudinal HE_ g e i P
..-:.--n.- feed 1o carriage, preciaion led sorew lor 9 n u 15 -Is sw'"'n
gitling acrew IE:rl'.‘l-i.—i. and grores of |r|||| T Lm=
portant features, rh commended for the Anest in all bed
work in the plant, ahop and tool room. Used
by all important industries. Use eoupon or l'“‘_““'
write for complete details, fn'r? r=-.-1:-:li11. 7

“ to

South Bend Lathe Works

908 E. Madison St. South Bend, Ind.

h.hh.md
How ro Bare e
Conneding Bods

Waw 1o Test ong Trus
rantiofy

Haw o Machine
Flywheels

I-Inw_lu True Broky vz 7]

Wiot 1o Maks
in the Lathe

No, 192-0 16% x 0" Quick Chnnge
(iear Underneath Belt Motor
Driven Lathe complete with
J-phase motar, reversing switch

(‘ eight 2300 pounds. . $77S

South Bend thh: Works,
908 E. Madison 5t., South Bend, Ind,
Please send the following:
O] Na. 1 Toe No, 2 e [ No. B e
[ Ko, 4 Hie [ Ko &6 Me Na, 6 I
I Ne. TMe O] No. 8 e No, ) Tie
[ Ko 10 He Na. 11 Hoe
] Na. 12 25«

L “"lf'r:d.-l;l Catalog No. 15 Fres

| Genernl Catalog No. @5 Froe

B

SRERREFARF I SRR ERA R R R Fs R R R R R R R ®

{ SOUTH BEND (Pzecision LATHES
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NEW PERFECTED HYDRAULIC
BRAKES (Double-Acting,
Self-Arricularing)

Giving the highest degree of sale,
gmooth stopping-power

SOLID STEEL one-piece TURRET TOP

More beautiful 1 look ar—coaler 10 ride
under and safer by far

CHEVROLET

AND CHEVROLET ALONE

brings you all these vitally important features

at lowest prices

IMPROVED
GLIDING ENEE-ACTION RIDE*

Asclaimed by millions “the waorld's
smoothest, safest ride™

GENUINE FISHER
NO DRAFT VENTILATION
in New Turret Top Bodies
The most efficient air-conditioning
system for modern automabiles

MERICA is giving overwhelming preference to

the 1936 Chevrolet because it's the ondy car in its

price range with all the following features which mean
so much to motoring enjoyment.

It's the only low-priced car with New Perfected Hy-

draulic Brakes, which impartial authorities agree will
stop a car most quickly, smoothly and safely |

The only low-priced car with a Solid Steel mtc-picu:

Tuarret To E—-the stronrest and safest top buile, and
the style-mark of a modern car . . .

The only low-priced car with the famous Knee-Action
Gliding Ride*, Genuine Fisher No Draft Ventilation,

HIGH-COMPRESSION
VALVE-IN-HEAD ENGINE
Most economical of all multi-cylinder

power plants

SHOCKPROOF STEERING*

Making driving easier and safer by
eliminating steering wheel] vibratron

and Shockproof Steering®—all of which are essential
to maximum motoring comfort . . .

And the only low-priced car with a High-Compression
Valve-in-Head Engine of the same powerful, depend-
able type which 1s used in record-holding airplanes,
power boats and racing cars,

Only a motor car with all these features can be called
“complete”; only the new 1936 Chevrolet brings you
all these features at low prices; and that is why
people call it the only complete low-priced car.

CHEVROLET MOTOR COMPANY, DETROIT, MICHIGAN

NEW PERFECTED HYDRAULIC BRAKES . SOLID STEEL one-plece TURRET TOP . IMPROVED

GLIDING ENEE-ACTION RIDE* . GENUINE FISHER

NO DRAFT VENTILATION - HIGH-COMPRESSION

VALVE-IN-HEAD ENGINE . SHOCKPROOF STEERING®* . GENERAL MOTORS INSTALLMENT PLAN—

MONTHLY PAYMENTS TO SUIT YOUR PURSE. *deailable in Master De Luxe modelr only.

Krce-Action, 320 asdditional.

A GEMIRAL WOTORY VALUE

W@Wmm

FOl ECONOMICAL TRANSFORTATION



ON THE WALDORF-ASTORIA ROOF. In the cool
Starlight Roof, worry and rush are forgotten as

Euests enjoy the dancing and the delidous wods, Here
} 5

COMMANDER GEORGE
M. DYOTT, lnmous ex-

I lorer, who has existed on

oguin Camels are the preferred cigarerte. The waitr

" frigel René Black —saps: "1 ses Camels every-

where. Camels are the favorite at the Starlight Roof ™

='.-.’:_:_:a l.iIL'r'\- \.‘IIZTiIIE_j |1.'-. CX-
peditions in both hemi-
spheres, says:""Talways carry
1 big supply of Camels.
Smoking Camels is good
(£#] 1 my lii_rjt'\:LllIL, Food
tastes better—digests eas-
ier. I enjoy Camels stead-
tly—they are so mild."

[.et Camels add to your Enjoyment...

and *‘For Digestion’s sake —

smoke Camels”?

In smoking Camels between courses and afrer meals, you
make this discovery; Camels stimulate digestion. Food seems
more delicious. You feel ar ease after eating.

A richer, more copious flow of digestive fluids quickly oc-
curs, thanks to Cumels. Thus Camels offser the unfavorable
eflects of nervousness and strain, which slow down thisactiviry.
You'll notice the difference yoursclf as you smoke a Camel
and feel a cheering “lift,” a pleasant sense of well-being.

Big Bill Tilden, Helen Hicks, Lou Gehrig, Gene Sarizen,
Frank Buck, Helene Madison —all smoke Camels. Camels
never upser your nerves or tite your taste. Gentle on the
throat, firmly packed, mild, rasty Camels—they set you right!

CAMELS ARE MADE FROM FINER, MORE EX-
PENSIVE TOBACCOS—TURKISH AND DOMES-
TIC—THAN ANY OTHER POPULAR BRAND,




