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iy Y JOB depends on my rolling stock. I've
just got to have good, sound, dependable
lubrication. That means Marfak. I've tried them

This truck driver is no exception. With men

who have to count on lubri-
cation—truck drivers, fire
chiefs, doctors, taxi drivers,
salesmen—it's Marfak Lu-
brication.

Here's why: Marfak is
made with heavy oil like no

other lubricant and it stays on the job twice as
long as ordinary grease. The 40-Point Marfak
Service is given only by specially trained men and
even they refer to Texaco ""Chek-Charts.” It in-
cludes many little important services so often

Lot ua

yow"car

overlooked,

There's no better lubrica-
tion service anywhere, And
don't forget this: proper
lubrication can greatly in-
crease the trade-in value of
your car.

Copyright 1939
The Texasx Company

THE 40-POINT LUBRICATION AT ALL TEXACO AND OTHER GOOD DEALERS
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A NEW WILLARD DEVELOPMENT Zhat gives you
and your car Creater

Lotection!

Willard Safety-Fill Protects You fmm—

When ordinary botteries
ara over-filled the sxcess
alecirolyte surges ocuf
threugh the vents. When
bBlown onto the wiring or
exposed metal ports of
tha car, this ecid sproy
causes expensive domoge
and corresion.

If this acid remainz on fop
of the battery it produces
corroded cables and termi-
nals. . .ond sots oway the
bottery cradle. . . resulling
in substantial power losses,
vnexpacted starting fail-
vres ond odded expensa.

Service maen are virtually
blindfolded when filling
batteries so located thot
the level of the sclution
in each cell connot be seen.
COna over-filling will do
untold damoge. Willord's
Sofaty-Fill can't ba over-
fillad—it's automatic.

| SAFETY-FILL |
| ] Hmrr.ﬁdmmm.{- |

® Built to last 689 longer than the average of 100
other makes! Protected against internal short circuits
with Willard's exclusive Thread Rubber insulation!
Has reserve capacity to handle auto-radios, heaters
and electrical accessories as well as give you quick
positive starting under all weather conditions! And
now built with Safety-Fill, a positive protection
against dangerous corrosion—a result of over-filling.
That's the NEW Willard "H-R"—the battery your car
really needs!

Now available at your Willard Dealers’ at no increase
in price. Be sure to see this "trail-blazing"” battery.

WILLARD STORAGE BATTERY COMPANY
Cleveland = Dallas = Los Angeles = Toronto

= ,_F,:.-r;fr for e

VENT

;,.,,m}l

To Fill the bat-

tery, unscrew

filler-cap as
wsoal.

n,.,,..h

Place cap an Fill well with Remove Filler This One

SAFETY-VENT water., Afir lock cap from the
farming aér pravants solution SAFETY-VENT and
lock in breather rising obove bot-  sclution drops te

chamber. tom of well.

cafrecl laveal,

1EYA-J7C-TEJX
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.
\Q" - T"E voice of a Iriend. Reassuring words from
Pe“nies father, mother, son or daughter. A hurried call

for aid in the night. You cannot set a price on

F 01. such l'h'mgs as these.

Yet this is true —telephone service is cheap

] in this country. No other people get so much
Wings

service, and such guud and courteous service,

at such low cost.

BELL TELEPHONE SYSTEM

The Bell System cordially invites you lo visit its exhibits at the New York
World's Fair and the Golden Gate International Expﬂsﬂ!an. San Francisco.
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IN THIS ISSUE | ’-_I_-‘.li"ii;":jl fast passenger trains rush

| headlong at each other, nei-
| ther engineer aware of the other.

i Future - - - 161 Sixty miles away a towerman
Catch’EmontheFly - - - - - 168 flicks a button and opens a siding
The Trailer Grows Up . . . Coloroto | switch; streamliner and express
H to Get M Mileaie . . . 188 ' meet and pass without stopping.

Liadl A i ore 8 ; A freight engineer chats through
Money Savers for the Home Builder 194 the rails with the caboose uncou-
Blazing New Trails for Music - - 200 pled ten miles back; robots report
Dynamite—the Life Saver - - - 210 train movements, warn of burning
Wi Y Would Find M . 216 hridges and snowslides. “Push-

button Railroading,” in next
“"QRR—DPrepare for the Worst!” - 222 marib’s lasus, takies you bakind

16,000 Mileson $4.20 - - - - 226 the scenes on the railroads.

The High Seas Flying Patrol - - 232 N T 1
Ships for the New Merchant Fleet - 242 Daredevil Models
Dos and Don’ts of Bicycling - . 248 N THE screen you saw the
No Place Like Home for Accidents - 252 daring stunt man jump from

a plane and land with his para-
chute in a motorboat. Actually
. | the movie producer couldn’t find a
A Fortune on a Limb | stunt man who would risk it. So

VEN the fruit industry has “talent scouts.” One of iﬂlﬁ d‘:;icgl‘{ n;a::é ;Tilﬂfjr: endb?n},zﬂui

them discovered in West Virginia a tree bearing business of making animated min-
yvellow apples of rare flavor, erisp and juicy. He paid fatasicin Tutle o Gatiih wcke g s
the farmer $5,000, padlocked the tree in a cage with a drnppeh him from a tiny plane on
burglar alarm, and from shoots of the tree launched wires 46 a Bost on en artificis)
a variety that mad_e a fortune. The‘re mlghlt be a for- pond. Read “Models That Save
tune in it for you if you found a blight-resistant pear
or a peach that could withstand northern winters. An
article in the September issue, with eight pages of ‘ Portrait of America

Coloroto pictures, tells how nurserymen today are i 2
teaming with Nature. Right now they’re hunting a BIGGEST photographic job we

{ Continued on next page)

Lives” in the September issue.

seedless, wormless apple. ! know of is that engaging a
fleet of fifty planes. They are tak-
Driving a Bullet on Wheels ing America'n picture from 14,900

feet up, and the task calls for more

HUNDERBOLT, the world's fastest car, has no than 1,333,000 nine-by-nine pho-
speedometer but at top speed Capt. George Eyston tographs covering every inch of
could theoretically pick a howitzer shell out of the air. some 3,000,000 square miles, An

During a six-mile-a-minute run his body expands | article in September describes this
with heat so that he is stuck fast in the seat. These and gigantic aerial undertaking, which
other little-known sidelights are revealed next month will require $15,000,000 and sev-
in a signed story by Captain Eyston. eral years to complete,

Published monthly by POPULAR MECEANICS CO., 200 East Ontario Street, Chicago, U. 5. A. Single copy in United Btates,
25 cents; §£2.50 & vear, £4.00 for two years, §5.00 for three vears in United Btates and possessions, Canada, Newloundland, Labrador
and countries of the Pan-American Postal Union including S8pain. To all other countries add 81.00 & year extra for overseas postage.
Changes in address must be reported to us immediately to ellminate delay., Entered as Second Class Matter, Sept. 15, 1903, at the
Post Office at Chicago, IHlineis, under Act of March 3, 1878, Entered as Second Class Matter at the Post Office Department, Canada.
Copyright 1939, by Popular Mechanica Co. In the United States, Australia and France,
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HANDICAPS TO GOOD ENGINE OPERATION

Even when vour automaobile is new its engine must cope with
five gerlous handlcapt, the ‘‘by products’’ of engine operation.

They are carbon, corrosion, “‘engine varnish,"' sludge, and
gum. Pyroil says ““thumbs down' to these creators of serious
engine trouble. For Pyroil is a safeguard that subdues their
damaging attack.

Pyroil is a pure oiliness lubrication proaduct in concentrated
form. It is entirely different from the regular lubricant you
use, Pour only a few ounces of it in the crank case and fuel
tank of your car. This is then fed to every vital surface of
your engine's interior. Pyroil’s special film remains on these
mportant metal surfaces. There it breaks up and disperses
power stealing carbon. [t prevents corrosion—the cause of
rapid wear, It combats the formation of dangerous “‘engine
varnish.”” Harmful sludge and gum are dissipated by its use,

Trouble free driving s yours when Pyroil rides along. It gives
ou a smoother running, longer lved antomohile. Try Pyroil.
t costs mere pennles per use. It often saves many dollars in

offsetting otherwise needed repairs. Sold the world over at

service stations, garages, and accessory stores. Ask for ic!

Manufactured and Guaranteed by Pyroll Company, W. V.

Kidder, Founder, 58 Pyroil Bldg., La Crosse, Wisconsin, U.S. A,

NOTHING FINER FOR
NON-ABRASIVE NEW
CAR BREAK IN!

DISTRIBUTORS:

CHECEKE AND MAIL
COUPON FOR FRAN-
CHISE FACTS.

_____ e e e iy
PYROIL COMPANY
58 Pyroil Bldg., La Crosse, Wisconsin, U, 5. A,
Please give me further facts of how Pyroil will save my
car from the five handicaps of engine operation.
0O Alse send detalls of your plan for Distributors,

BT L R AR S L Ry A PR UM S
City. ... .......... .

i ——— -
———— -
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GET “Handyman” tools
for your workshop. New
speed, greater ease—driv-
ing screws,boring holes!
“Yankee” Handyman
Screw Driver No.133H-
with Spring in Hm:r{a"e,
$1.25, is ideal drill.
No. 33H, without spring
in handle, only $1.00.
To bore holes for screws,
ream, etc., with Handyman
MNo.133H orMNo. 33H, buy these
*Yankee™ Accessories. They
fit Driverin place of blade. Sold
separately, as below or in Pak:

o —
“Yankee" Chuck and 3 Drills,
Set, 39c.

|

“Tankee* Drill 7/64"

£

” lrn-nkee' * Drill 9/64"

i e

*"Yankee" Countersink,
Each 25¢c.

F=——
*Yankee" 552" Blade for
small screws, Each 12c.

Accessory Pak No. 330H
Complete Set on Card, 75¢

|-—-—-.._....—1

Big News! Genuine
“Yankee™” quality now
vours in a small screw
driver for Twenty-five
Cents! “It Racchets!”
Gets the best of tiny
SCrews . . . Saves time,
temper. Simply turn to
and fro. Adjust ratchet
to drive or draw screw.,

. — — — — ————

“Yankee'"™ Handyman
Ratchet Screw Driver

No.2H

Bl AOMYH
wAIHNVAL

Length, 446"
Look for “'Yankee’” Handyman
Displays at Hardware Dealers

T T INTRODUCTORY COUPON=——

North Bros. Mfg. Co., Philadelphia, U.5.A.

If dealer cannot supply you, enclose Money
Order for delivery postpasd of “Yankee"
Hawdynean Tools, as checked :

[] No. 133H Spiral Driver. Spring in
Handle. Onel4” blade......ocovci.e. ..51.25

[] Me. 33H Spiral Driver. One 15" blade.. 1.00
[J No. 330H Accessory Pak Complete...... 15
[0 Ne. 2H Screw Driver—"1t Ratchets™... .25

Address i e s e e N
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IMFORTANT NOTICE

It is the intention of this magazine lo provide its readers with
information regarding the latest developments in the mechanical
arts. We take no responsibility as to whether the disclosures con-
tained in our articles are covered by patents and advise readers
to investigate this subject before making, using, or selling any of
the products, machines, or processes deseribed, in order to avold
possible Uability for patent infringement.



Opportunities in

Traffic Management

The field of Traffic Management offers real opportunity
only to the man who knows. Spare time study and the
will to succeed have pushed scores of Traffic employees
up theladder to financial success. Many LaSalle-tramned
traffic managers—in the railroad, truck 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-
etudy and guidance.

Law for Business Success

And it isn't nec 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 help
m:ttn master men and situations in business. You know

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

(2) legal training keens your mind—clears away
the pmblemglhat stump the ordinary fellow
and makes you master instead of man.

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

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

No matter whether you are in a big corporation or a
small business—in a city or a little town—a practical
knowledge of law can hardly 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, you 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

NN NN NN EEENEENE PR

LASALLE EXTENSION UNIVERSI

INSTITUTION Dept. 864-R, Chicago
I would like to have your special booklet—without any cost or obligation to me—about my
opportunities and your success training in the business I have checked.

O Higher Accountancy 0O Commerclal Law

0O Law: ree of LL.B. O Expert Bookkeeping

O Traffic Management O C. P. A. Coaching

0O Maodern Salesmanship 0 Industrial Management

O Business Management O Modern Foremanship
L A g T A P iy g A LTV E A V] SR e e
Position. . . oo e cie e Address. ... ccocccinana

. e e .l

Plan Your Future

Choose Your Field NOW For Success

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

trained executives is growing rapidly. We train you
thoroughly at homein your s time for every type of
executive work—teach vou the principles and practices
used by our most successful business leaders and help

ou develop your management capacity—by a training
guilt with the aid of outstanding executives.

Become an
Expert Accountant

The Profession That Pays

The demand for skilled accountants—men who really
know their business—is increasing rapidly. New state
and federal legislation requires much more, and more
efficient accounting from business—big and small. Cor-
porations are in constant need of expert counsel in mat-
ters relating to Auditing, Cost Accounting, Business
Law, Organization, Management, Finance. Men who
rove their qualifications in this important branch of
iness are rapidly promoted to responsible executive
}i'rnsﬂ.mns——gwen an opportunity to earn real salaries.
‘he range is from $2,000.00 to $10,000.00 a year—even
to higher income fipures.

Under the LaSalle Problem Method you can at home
acquire a thoro understanding of Higher Accountancy,
master its fundamental principles, become expert in the
E;l‘:?climl application of these principles—this without

ging an hour of work or a dollar of pay.

Your training will be under the direct supervision of

a staff of legal, organization and management special-
ists, business efficiency engineers and i 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? Isit
you—or your proposition? Check up first on yourself,
Other men—no better than you—have found their
earnings jump and stay uc[: 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 Euid-
ance. Sound—practical—usable—right from fiel

perience. Train for top-notch production with LaSalle.

NN NSNS NN RN AN NN
A CORRESPFONDENCE

[0 Business English
O Business Correspo
0 Effective Speaking
O Stenotypy

When writing to advertisers please mention Popular Mechanies
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“IT WAS LIGHT IN A WILDERNESS

. "l was stuck. A wife and three kiddies — and the same old pay envelope. |
couldn’t see a thing ahead except the same old grind. Then one day | read an
I. C. S. ad. The coupon fascinated me. A new idea struck home — it was light in
a wilderness of darkness o me! Today, because | mailed that coupon two years
ago, | am a trained man — making a trained man's pay!"

Nearly fifty years ago, the International Correspondence Schools were established to pro-
vide sound educational facilities to men unable to attend resident schools. Over five million
dollars have been spent in preparing textbooks and keeping them up-to-dafe. Today, you'll
find I. C. S. graduates holding leading positions in every field of business and industry.

12 INTERESTING FACTS asour THE WORLD'S LARGEST EDUCATIONAL SYSTEM

First student enrolled,
QOctober 16, 1891

TOTAL ENROLMENTS
December 31, 1891.. .. 115

December 31, 1895.. ... 10,105
December 31, 1900..... 251,310
December 31, 1920..... 2,271,193
December 31, 1937..... 4,332,364

20,000 pieces of mail leave the
I. C. S. daily.

Average daily postage bill on
outgoing mail, $500.

More than $5.000,000 has been
expended in preparing and im-
proving |. C. 5. textbooks.

More than 40,000,000 pages of
printed study text are issued to stu-
dents sach year.

More than 500 colleges, universi-
ties and other resident schools have
purchased and are using . C. S.
textbooks.

287 railroad companies and 2550
commercial and industrial estab-

one of thete,

Califoraia. My I. C. 5. train-
ing, plus experience, quali-
fied me to plan larger build-
ing projects. The interior de-
tign of some of the larger
rooms of the remodeled 5. 5.
City of Honolulu was

J. Raymond Wyatt,
Loz Angeles, Calif.

lishments have made agreements
with the |I. C. S. for educating em-

ployees.

When writing to advertisers please mention Popular Mechanics
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OF DARKNESS TO ME”

Texas. 1. C. 5 home study and
promotion go hand in hand. My
awn catze proves it. | am in the
testing laboratery of the biggest
oll company In the U, 5. 1 thank
you for the halp you've given me.

James Robert Hicks, Jr.,
a Houston, Texas

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 5553.J, 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 1 have marked X:
TECHNICAL AND INDUSTRIAL SUBJECTS

O Agrisulturs [0 Air Brakes [] Civil Enginsering O Manufacture of Palp Paper i Banitary Engineering
O Air Conditionlng and Cooling [] Coal Mining O Marine Enjpinesring O Sheet Metal Work
L[] Architeviorml Dralting O Contracting and Building O Mechanical Dirafting O Steam Elsirice Engineering
O Arvchicesture O Cotton Manufneturing 0O Mashanics! Enginesrk [0 Stemm Enginearing
O Aute Electrie Technician [ Diiesel Engineering O Ming Fornman [ Navigation [ Stenm Fitting
O Auto Technician 0 Electrical Engineering O Pamternmaking O Serueturnl Dealting
[ Aviation Engineering £ Elesitrie Lighting 0 Pharmaoy O Flumbing O Striucturil Englnesring
O Boilermaling [ Firs Bosses [ Poultry Farming O Burveying aml Mapping
[ Bridge and Building [ Fruit Growing [0 Heating (] Publie Works Englneering [ Telsgraph Enginesring
Foremarisbip [ Heat Treatment of Metnls [ Badio I Telephone Work
O Bridge Enginosring O Wighway Enginsering O B. K. Looomatbves [ Toolmaking I Ventilation
1 Building Estimating 0 Houss Planning [ Machinist [J B, H. Section Foreman O Walding, Elnctrie wnil Lina
O Chemistry O Management of Inventlons O R, K. Bignalmen [ Refrigeration 0 Weolen Maoulacturing
BUSINESS SUBJECTS

Accounting O Advartising 0 College Preparatory O Grade Brhool Subjects O Tailway Postal Olerk [ Higna
E Hookkeeping O Clost Avecunting O High Hehool Sybjects 0 Hqum.u.n.llhi:;,t_ O Bpan
0 Business Correspondenee 00, I Avsounting I THhustratiog L] Becreunrial Work
0 Business Maonagement 1 First Year College Subjecta [} Lettering Show Canls [ Btenography soed Typing
O Cartooning - [J Civil Servies [ Foremanship [ Fronch [ Managing Men st Work O Fraffic Mansgemont

DOMESTIC SCIENCE SUBJECTS
O Advanosd Dresamaking [ Hete Diressmalking [0 Tea Boom and Cafeteria
O Fooda and Cookery O Professionsl Diressmaking and Designing Manngement, Catering

Nﬂ":rrn'ﬂl|rr--1r||rl-r|||'|rl'|||||llll1||||lll.l|l||llllll|l|llllll1'rrrl e an |It:'|||.u.|1ldl |u|.I"’dd”#1rl|llllrlll111|||r'|'|lll-"|l|rrllldll'l||||||l||||||||rrrlll11l1||'r|-rlllll1|||Il‘lll "

¥ RSN SAPORE IO 1, | . TR PRSPPI AR PR quURRPls oy o0 ) o0 | 2 | EPRRH "
Congdign resifofs gend cowpon (o Infermitional Correspondence Schools Congdion, Limifed, Montresl, Canade
British residonts eend coupon lo I 0. B, 71 Kinpsway, Lémdon, W_ €, 2, England

Gl




ZMN ;’?f of the
thousands of planes-NOW

...and the thousands
MORE TO COME

That %o« can learn to
ﬁsaqn-?ﬂﬂ -Tnzindein

THINK all this over . . . in relation to your future:
k --Rirlines are growing fast ... in size, num-
bers and miles flown.
‘k --Public and private airports are beehives of
activity.
k ~Rircraft plants face a huge military aircraft
building program.,
\k —~Big backlogs of orders already piled up
amount to years of production ahead.
Isn't this real food for thought? In some branch of
Aviation, isn't there a place for you, and a big future?

Get this FREE
BOOKLET ...

. and find out about Aere LT.L training
for Aeronautical Engineering and Airplans
or E':'.'mﬂ Mechanics work. Aero LTI

f jives you actual practice in the
juties you must understand and per-

Very
form \:r.__u may siari your course at home
or take a fulltime course at the school
and [ree book-

For complete information,
let, send the coupon NOW.

Aero Industries Technical Institute
5253 West San Fernando Road, Los Angeles, Calif.
Aircraft Mechanics . Aeronauvtical Engineering

Oflering U. B Ciwil -'-Irunlull-n Authority Approved
12 Meaithe Abreralt Mechanlcs Training
EXECUTIVE BOARD |
. A. VAN DUSEN JOHN E. NORTHROP ROBERT E GROBS

Yice-Frea, Con- {ormerly Pres f., The Norihrop Prea_ Lockhead
. solidated Rircraft Cotp,, and Vice-Pres, ircralt
41 Cerperation Douglas Alreralt Ca., Ine Cerporation

AERO INDUSTHIES TECHNICAL INSTITUTE
5253 Was! San Fernands Rasd Loa Angeles. Cablomia
Fieaze 5o mation en Aoro LLL traming. | am mberested in the branch
al Avialien checked below I
I O Acralt Mechanics 0O Aeronsutical Engineering
D Undectded, Fleazs pend more inlormation I

Yool High Schosl: O Meney, OO0 O2 O% O4 I
HAME —_AGE
ADDRESS = I
CITY STATE a-20-p

FPOPULAR MECHANICS ADVERTISING SECTION

HOW TO MAKE

BETTER PHOTOS

Stop wasting good fAlm! Do away with UTNECCEEATY
CRMErs Sxpen el Take a good picture every Limel Thu
kind you'll bo proud to show,. Sell your phobos to mags-
wines and nEwWspapers.  OUr casy, convenienl Homme-siid
course will show  you  how, Wrile today for FREE
Catalogr! uNIVEISAL F‘HI)'I'WHAF‘HEHE‘, Dept. TH, 10
Weat 33 Street, New York City.

TECHNICAL AND AFFLIED COURSES. Nops
DEGREE TIME AND MONEY BAVEID, Degroe 2 yra, iy
irienl, Meshaglenl, Arebiiesii Btrurtural, Cix
Highway, All courses innlude 1|:r Condition g, ||t‘1 trie Hefrigern-
tian nnd Thesel. Bhort lntensive entrses 3 pnd 4 mapihs in Elee-
YEARS trieity.  Power Plant, Tiesei- Irﬁ'lrlc Flectric Relrigerntion, Draft-
ing, Extepalve mmodern equipment. LOW TITITION. Fari- |.|.|r-r|
wark lar Foom and bhorrd. 'lhn-mmdlr ol seersssiul gradoates in
. B. and forelgn lands, Approved by Industry, endersed by eduedtors, recommended
by alomnpi, Ome and two-vesr courses s1ar) bn Sepl, shorl pourses open year Pound
drh YEAR. Hessdenes eourses, Calnlog fres,

FINLAY ENGINEERING COLLEGE
1001 Indians Avenus

ﬂfr /H

eourss 0 epmomereinl  bakimg  Hoking mow A
dustiy b wapss, Nearly o deprossion-prool b
field for ambitious men. Common schoal sdusation suffle -legit.
Send for fres bosklet “Opportanitiss in Commercial Bakimg”

pud roguirdmenis,
Mational I-Ihin!!‘ Institute
601 Michipan Ave. Dapt. 135C Chicaga, U. 8. A,

=MECHANICS
& WELDERS

Auoto Mechanies and Welders are In big do=
mand. Complete courses in are and
acotylene welding, body and fender
humping, spray painting and metal fin-
ighing. Pay afler graduation plan. Bpe-
clal low rates. Wrile (oday.
MICHIGAN TRADE SCHoOOL

3758 Woodward Ave., Detroit, Mich.

oﬂ voun wAY
>¢'Tto $VU

INTWO

Hansas City. Mo,

“<7' DON'T COPY - I..n.lm TO imumme:
RAYE BURNS will teach you HOW to CREATE $ 35
BELL! Course has 16 lessons and 600 illustrations i

Remd mome ampd cddress for free detods, Only....

ORIGINAL CARTOONS st home that you can
RAYE BURNS SCHOOL, Depl. M, Box 2194, CLEVELZND, OHIO

Rerrin Today. Write for our Free HDook, "How to Re-
come f# Good Penman.'® It containg sSpecimens  and
tells how others lenmed o write in Epare time. Your
name elegantly writben on a card if sou enclose
stamp for postaEe. Wreite T-‘H'Iﬂ]h Tha "I‘amhlvn School
of Penmanshin, Dept. 8, Ridge Bidn., KansasCity, Mo.

STUDY DPSYCHOLOGY

HOME-STUDY Courses leading io degrees in Psyeholory (Pe.D.).
Divinity (DLIk). Many others. Standard  texts, Send for FREE
S2-page Bulletin at onee. No obligation.

TEMPLE BAR cﬂLLEGE. INC.

1620 Thirtpenth Avenue, sattie, 'I."I.I1'=h|-'l-c|1'n'1 U, 5 A

DEnl 855-A,

MAKE MONEY AT HOME

RUBBER [ow
MOLDS ‘£6¢‘ff.

Amazing rubber mold-making outfit kes porfoct
Bexible molds of plagues, E:h trnyT‘mmlT:lo-nds
etc.  Molds cost from 8e to 250 each. Each mobd
makes hundreds of novelties and gifts to gell up 1o
E1.00 aplecel No exporience necessary, Ouolck
and easy. Start profitable business in your home g
- Bell o stores, gift shops, friends, Fesorls

road slands, by mail. Full or spare time. A

ers Handy Dook™ and 1ist of buvers FREE. Wrile

SO-LO WORKS
Dept. Y-827 Cincinnati, Ohio
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D10 Technician

Many make ¥3() 540 *50 a week

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

aff you  many  opportienities  lor Here's How You Get Practical
aving pare  time amd  full  time Experience While Learning

Al you dontt have o glve up I send you special Radlo eguipment :
b feave heme or spend & lot of shw  you  how  to  eomduct  experiments,
R I"'__-":‘II :i’:‘l‘“' fohs—to be- g rirrulhﬁ} Hlusl:rlutirL;::Hllu}[-Hrldlll prin-
L L L ciples wsed In modern adio  receivers,
Get Htid)‘ Mow for Jobs Like These rl-r'ltlll.l:il,'qlp:l stations  and  lowd-speaker  In-
Rudlo  brogdeasting  statlons  employ  en- gtallations. This 50-30 method of frain-
i alativn PI'I_q'Illi_lﬂl'l‘. :l.'l!'l Ir|"——u|th_ printed instruciion: and work-
E. SMITH, Pres., National Radie Institute pr brabned meén.  Fixing Hadio ing with Hadio parts snd circnils—miakes
ZpuLy Lin pays many 20 1o lerming ot home Interesting, fascinating,

Established 25 wears - 3 A g
_ 0w yedr—~full time Jobs with Hadie vractienl, 1 ALSO GIVE YOU A MOD-

jobbers, manufacturers amd dealers  as ERXN, PROFESSIONAL ALL-WAYE,
much as EW, F40, E50 a week, Many Ra- ALL-PTHPOSE RADID SET SERVIC-
iin Technicians open Ffall or  part  Chme L, INHTRUMENT 1o belp you muake
Wadio eales sind repaic bushnesses. Hacdio goomd mopey fixing Radies while learning
manufactorers and  jobbers employ testers, amd equip you with & professlonal Instru-

inspectors, Toreinen, engineers, servicemen ment for full time jobs after graduation.
in  gowd-pay Jobz with epportunitles  fo
wlvianeement Automaobile, police.  avia Mﬂ'ﬂl; Back ...;I'“I'I'Ilﬂt
thon, commercial Radio, lood speaker svz-
tems are newer fields offering  good op I am so sure I can (riln xou bo your
pariiifiities now amind for the future. Tele- gatisfaction that 1 agree ln writing to re-
vision promises to open many good fobs Mind every penny you pay me, If ¥you are
goon. Men I trained have gogd jobs in not swtisfied with my Lessong amd Instroe-
these hranches of Radlo,  IRead bow  Uiey tlon Herviee when you finish. A copy of
. got_ thelr fobs, Mall coupon. this sgreement comes with my Free Boolk.
Brnndcastipg Stations hy Many Radio 1Le¢hnlclan; Find Out What Radio Offers You
Employ manasgers, enginecrs, operators, fnstal- Make 530, 540, 550 a Week Art  Today Afall the coupon now  for
latiem and maintenance men for fascivating  Radlo |3 young—vyet It one of our large  *Rich Hewards in Radie”  It's free (o
jobrs and pay well for irdloed men. industries, More than TR 000000 homes any fellow over 16 years olid. Tt points
| have ome or more Hadios Thiere ke out Waadlo's spare thme and full time op-
more Radiog than telephones.  Fvery vear mrrtunities aml these eoming in Televi-
Set Slﬂfll:illf millions of Wadioz get out of date and rlon: ellg about my (rainlng in Hadio
= stpl @ i X " S o Television: shows you letiers  from
Flxing Radio seis In are feplaced,  Millions more need npew ural * “Teley 1
a'[llrt‘ztlllt:.‘ PA¥S many tubes, repairs.  Over 50,000,000 are spent men T trained, telling what they are doing

every year for Hadio repairs alone. Over and earning.  Find out what Raidio offers
D000 000wt Hadlos gre in use: more YOU! MAIL COUPON In an envelupe,
nre |mmﬁ| soldl  every dav. affering mare or paste on a posleard—NOW!
profit-making opportuniiiez for Hadio Tech- 5
nivians, And RADIO I8 STILL YOUNG. :-H E. SMITH, President
GROWING. expanding into wew  [felds. Dept, SHP, Hﬂmnhnll Radlrh Instifuta
The few hundred &30, 240, £50 a athington, D. C.
week jll|J$_| of .:Ii. !.'u.;_lrs agn  have
Erown (o thousands e, Radin of-
Loud s".k" fers  opportundt]es—now  and l:‘r..- the

£3. %10, £15 a week
extra while learning.
Full time repair work
pays az much as E30,
240, 200 a week

Systems future !
I!-ull-.l:n:I Installing ".“’i' Make 55,510, $15 a Week Extra
Et'l'l-l.:']rll.‘:l and  operal ” A - s_’" nm wh“" l.ll:rl'llﬂl
ing publie: address The day you enroll, In addition to

. . i ir - regular  Course, 1 gtarl  sendlng

B¥stems is  another : ' !

L] B prowing fleld for men h\:.”r \';Lml'{l i Job Bheets; show you
well tralned in Radio, R0 o MACe vepaly doty: Throush

m ot your training 1 szend plans and

directions that made gomd spare time

mohey—3F200 to E500—for hundreds,
while learning.

Z80 Monthly in Spare Time
work on Fallo part tbme, S0

1 my  remular job.  Sinee This Cnupun is Good for ... :‘!_If

| b e

siven years ago, I have

:I.I'E\rn__-ldl .'l_F!:IIhl,l BLHD evYeTy B
RS et ol One FREE Copy of My Book
Makes S50 to SO0
. a Waeek

“T am making between
S50 and S80 a week

J, . SMITH, President. Dept, 0HP®
National Radio Institonte, Washington, D. C.
after all expenses  are

|
[ ]

) . 2 [ Diear Mr, Smith: Without obligating me, send “Hich Hewards in Radio,”
Eﬁ:u‘lh':.ndm!dﬂ:” ‘E:.:L““i is [ | \"'|1't_~'h painis _out the spare tlme and full time opportunities in Radio and ex-
TR t.l:llw{mn; ol ILIh“;'l.":’ * [ ] plain: your 5050 methed of training men at home in spare time 1o become

1
[ ]
[ ]
]
]
1

to M. Radio Techniclans. (Pleaze Write Plainiy. )
SPANGLER, 12615
Gay St., Knoxwvi Ill".
Tenn.

Operates Public Addreas System
**I have o position with the
Angeles  Civil  Serviee,  operat
the Public Address Syvsiom in L
City  Hall Coundcil, My salare is
8170 a month.” K. H. ROOD,
City Hall, Los Angeles, Calif.

'

'

1

t

| |
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i
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Grades of

12A

Each One Marking a

Grade School Graduate

After T had eompleted the Callege Preparatory course with the American School I
was admitted to Indiana University where I made a general average of 90. 1 was
told by my professors that [ had the “study habit" and was better able to carry
college work than many graduates of resident high schools. The courses given by
the American School were so thorough and complete that my foundation for ad-
vanced work was adequate and strong enough to stand the tests.— DELMORE
LiGGETT, Rising Sun, Indiana.

down to low pay by grade school education,
In your own home you can get expert help
and complete your high school course or
prepare for drafting, Diesel, air condition-
ing, etc., and getready to earn more money.*

The man with only grade
school education starts at

. £400 a year, averages only
$1,265a year over a period of 40 working years,
Today no ambitious man need be chained

RHigh School Graduate

I graduated from high school in June, 1936, and in October, 1937, enrolled in your
Engineering Course just a little over a vear ago; and I am writing you today telling
you of the wonderful things which have happened to me since that day when [ en-
rolled. I have studied hard and consistently and according to vour instructors have
earned good gprades and have progressed rapidly. This rapid progress has been made
possible by the methods “American School™ uses and the splendid manner in which
yvour instructors handle anv special inquiries or problems which may confront the
student. ; _

Very recently I did the major part of the Designing, Drawing and Detailing of a
device which has been patented by one of the world's leading automotive truck
manufacturers. This device is being used now by the Motor Truck Corporation and they have made
the statement that it saves them $13 on every unit they produce. I will not be 21 years of age until
next Spring and expect by that time to have completed my course and have my “American™
diploma which I will be mighty proud of. —Eowarp H., McCLeELLAND, Cleveland, Ohio.

High School graduate starts at $900 a vear,
averages $2,112 over a 40-yvear period. This
means that High School education ro aver-
ade persons is an actual cash earning of
3547 above earning of the average grade
school graduate. A High School graduate

not only has bigger jobs open to him, but he
can go on to college, prepare for teaching or
other professions, or for leadership in busi-
ness or industry. High School education
definitely increases vour opportunities for
advancement and vour earning ability!*

College or Vocational Training

From a practical standpoint I can truthfully say that my study of the course accoms-
plished lor me all I ever hoped it could and even more. As evidence of this, I submit
the fact that at 30, I am now employed as auditor and accountant in a position of
trust at compensation more than double what I was receiving at the time of my

The man with college edu-
cation or some other form
of specialized training
starts at $1,400 a vear, is
earning £5,000 at the age
of 49—or an average of $3,425 a year. He is
a leader in his community, has a good car,

*Figures from Government report.

enrollment.—L. V. PEArT, Ogden, Utah,

and a comfortable home. You can get ready
for opportunities open to Architect, Busi-
ness Manager, Mechanical Engineer, Pro-
fessional Accountant, etc., through expert
methods of preparation available in your
own home, and get the knowledge that will
open the way to the higher paid jobs!*

Mail the Coupon for a Free Lesson



Purvbaik MELoANIvo AlVERLIOLNG oL IIUN

Definite Promotion Step

Step Up to a Better Job
by Stepping Up Your Fitness for It

You think in words but vou cannot think, write or speak in words you do not know.

How about your job? What you think and do is limited to things you know. Every
new task or operation—every new job—is a new lesson to be learned, and your grading
on that lesson definitely measures your efficiency. You should make it your first
order of business to learn everything vou possibly can about your present job. Do not
be satisfied with just getting by. Become the best informed person on that kind of
work in your office or plant.

Next consider the job ahead. Study up on the principles of the new work. Learn all
you can about it so when there is an opening and you are offered the chance to step
up vou will be prepared to make good. All of us are on trial at all times.

——— Don’t Be Handicapped

There are jobs and opportunities today
in such active fields as Air Conditioning,
Diesel, Drafting, Accounting, Merchan-
dising, etc. T hese jobs—these opportunities
—are open only to trained men. That's
why thousands of ambitious men are
taking American School's
courses —are spending a
few hours a week get-
ting ready to earn
more money.

American School
graduates hold
important posi-
tions as archi-
tects,engineers,
accountants, su-
perintendents,

el
\{&

Try a Lésson

dy for a3 5

I\

Yourself—o Obligation

American School, Dept. GC45, Drexel Ave. at 58th St., Chicago

I have checked the line of work In which T would ke a good job. Please send me without expense
or obligation on my part a copy of your Bulletin and an early lesson in the Aeld I have selected.

draftsmen, foremen, managers, etc., or
successfully operate their own business,
Hundreds of our High School graduates
have entered colleges, universities, nor-
mal schools, etc., have attained success
in business and industry.
Without obligation send for
a beginning lesson. Spend
an evening reading it
and you will be sur-
prised at how much
you can learn in
only one hour.
You will find out
how other fellows
are making good
—earning pro-
motion.

ST HTETIR
BULLETIN

O Air Conditloning

O Architecturs

O Autemotive Englnssring

0O Autemobils Repalring

O Bockkeeping and

G & ﬂciut In:;untlng
usiness Managemeant

0O Civil Ennlnu-ri:n

0O Aviatien

[0 Centracting, Bullding

[0 Electrical Engineering O Law

[0 Diesel Engineering O Liberal Arts (Collsge)

00 Drafting and Designing O Mechanical Enginesring

[0 Electric Refrigeration O Merchandising

O Heating, Ventilating, O Privats anullrf
Plumbing O Radie and Televislon

O Professional Accounting O Salesmanszhip
Incl. €. P. A. Coaching [ Shop Practics

O High School 1 Steam Enginsering

O Highway Enginsering O Shep Managemant

—
— e

—  —

e

American School

15A

Applicants—




[ GEE...Id sure like to } P
Jhave real HE-MAN ¢

‘A muscles !

Sn would |, but it &F _
takes a long while {88
- o

CHARLES ATLAS
Holder of title
“World's Most

Perfectly

Developed Man''

“Will You Let
Me Prove How
Quickly I Can Make
You a New Man?”

ON'T imagine that it may take too

much time and hard work 1o get
stnazhing strengih, powerful muscular de-
velopment |

U'm ready to prove that my famouis
system of “‘Dynamic-Tension""—Iin a few
daily minutes of spare time at home—
will make you a pew man, Give me a @
T day trial. If—in even that short fime I- ;
—you don’t get results you can see, feel,
nkeasure with a tape—it won't cost you
a eent!

To look at me now you wouldn't think
I wug once a 97-pound weakling—ilat
chested, spindly legs, arms and legs
like pipestems.

I was worried, T decided (o shuady
mygell, to do something about my body.
Then I made a discovery—a new way
il bulld myself up. A way that was
gimple, natural, quick. “*Dymamlie-
Teasion,”™ 1 called ji. T pet thig se-
eret 1o work, It gave me the body you see here
—which won the title of *“The World's Mosi
Perfectly Developed Man. ™

7-DAY TRIAL OFFER

Alany other fellows now know about Dyna-
mic-Tension" ={rom their own porsanal expe-
rience of what it has dope for Uhem, Would
¥ou like powerful shouldors, bicops that bulge
wilhh smadshing strengih, & chest which stands
oul =olld, muscalar, an evenly-developed besds
that you"ll e proud of? If so, then my liboeral

THIS STERLING

T-Day Trial Oler will interest you, SILVER Cup
FREE BOOK GIVEN AWAY

I have written an Interesting booklet, filled
with pictures. Il tells about my liberal
T-DAY TRIAL OFFER! 1°1] semndd you a copy
of this df-page book free. L tells what Dy
mamte Tension has done for me—what if has
dane for others—and what 1 believe it can oo
WL Yo risk

ill you risk a stamp to read all gboot §07
Mail coupon TODAY! CHARLES ATLAS, Drept.
BH, 113 East 20rd Strect, New York, N, Y.

CHARLES ATLAS. Dopt. BH,
115 East 23rd Street, Mew York, M. Y.

I want the proof that your svstem of Dsnamic Tensi mak
New Aian of me— ive me o hemlihy, Intisky |md_t;- ;nr:? ::?g“ﬁmum Eq!
\:l"'ll.'ll!m-:'rlll. Sen me  your free book. ‘‘Fverlastin Health and
Strength'’,—and full details of your 7-DAY TRIAL ﬂFFEH,

This valuable eup |
stands abowt 14 |
lllu'hq.': high on & |
Bilack mahagany
[EHETE Ay

I will award i1 |
o my pupil who |
iikes  (he
Impravement in
s development |
| within the next |
| three months. |
I — —

Hame. .. eaicas

(Flease print or write plainiy)

AAATOEE. & x v dosoam s b8 E e E e e e e

rorviak MEUCOANIVS ADVERKIISING sECTIUON

"PARKS AIR COLLEGE -

-PARKS AIRPORT EAST ST.LOUIS, ILL-

Offers YOU COLLEGE and PROFESSIONAL TRAINING
Majoring in AVIATION

Accredited by the Illinols Buperintendent of Publie Instruction, 1.8,
approved a8 a Commercial Ground and Flying School and Mechanics'
Helwool. Open to high school graduotes.
FOUR courses lead to B.S. degrees in Professional Piloting, Aviatis
ﬂneul-nm:n!. Illfntu_uan:a Engineering, Aeronautical Eulin:ﬁrinl. "
BIXTEEN TRAINING PLAXES are used in professional Might
training which prepares graduates for alrline Aight operations. 74%
of graduates enter air transportation in North and South Ameried
EB.BM: hours flight training given, 650 hours belng fown monthly,
F_.'LCLLT'!" of 34 speclalists in varlous fields of aviation.
III:I:-‘?!J' hnd?atm. ]En:l'ﬁ[]n'ltnl limited to a total of S00.

-icre mirport, 14 buildings devoted to sehool purpose
Dormitories and dining hall zt the College, w i
Fall term October 2, Send posteard for new Gl=-page catalog.

12th YEAR panks ak Gorcear "t Louis, W1,

Regain Perfect Speech, If You

STAMMER

Bend for utifully Mustrated book entitlad *

BTAMMER,"” which deseribes the Bogue Unit Mﬂuﬂ%ﬂﬁ

sclentific correction of stammering nnd stuttering. Me
guceeasfully used at Bogue Institute for 38 years—sines 1001
Endorsed by physicians. Full information concerning correction
of & mering sent free. No obligation, jamin N, Bogue
Dept. 1305 Circle Tower, Indianapolis, Indiana, .

E ARAILWAYQ

TRAFFIC INSPECTOR

Your BIG OPPORTUNITY —Send for the Facts
A Tew months’ spare time study will train you In
Rativay and Buy Passemger Traffie nepection and

upon  eompletion of simple, homs

i‘lrll.‘:-.lé‘ \H'l'.'lr'.k.'ljr place you at up to £135 n

month, plus expenses 0 SLATE, of refund ==

fuition, Ambitlous men—I1% to 50 ,a..-j{-'.-lr,:“'-,. -,-"51-_"‘*

rapidly. Free Booklet. R}

Standard Business Training Institute, Div, 208, B-ﬁﬂ.arn, N. ¥

Operator FOLLOW THIS MAN

H"“ " ll"l-u-l- L B8 s am the sohl

Gang. Theil-

Onger prants s muordéred girl

Free’

. Earn a Regular Mo
enn becoa & | P

REL Bply 1o .|..-- sons wiying (heir .-:-r_

INSTITUTE OF APPLIED SCIENCE
1520 Sunnyside Ave.

| Dept. C-138 Chicago, Nk

'ATCH REPAIRING

&}"t‘H{I)ME You rmuzlm by our modern and
origioal aystem o truction every part of the
Watch Repairing Trade nt home. You ean
earn money whils learting and prepare yoursell
for a well paving position or start in business af-
ter completing our course of instruction, Good
watch repairers are in demand and generally carm
w mjimi:.nu. For particulars apply to the
sconsin School of Watch ngﬂﬂl
524 E Mason 5t MILWAUKEE, "

ARTOONING

ction by n famous eartoonlit maikes
At home. Write for Free Booklet

i of the course,

IOMAL SCHODOL OF CARTOOMNING

ton Bldg.

WILL YOU WEAR THIS SUIT]
and Make up t0 $12ina Day!

Let me senid von & fine all-wool anion tailored suit FREE OF ONE
PENNY COST. Just follow my essy plan and show ihe suit to
{n-ur!' !'Fdll_- Make up ta !:!I’." iion dav essily, MNe expariants-—mns

can § TMECESLArY.

Send for Samples — FREE OF COST
Write today for FREE detnils, ACTUAL SAMPLES and “wure-
W Caiite PROGRESS TAILBRING CO. Dest. W-216
500 South Throop Streat, Chicage, hilinsis, "

When writing to advertisers ploase mention Popular Mechanics
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INVEST'GATE the Hemphill Diesel training programs, which have

een developed over a period of years and represent the
accumulated experience of many American and Euro-
pean Diesel engineers.

Diesel and Diesel-electric training. . . You may start

PRACTICAL the course at home, and complete it in any of the shops

and laboratories operated 11:,? the H{'mphill Schools—
America's Original Exclusive Diesel Train-
ing Institution.

You will find Hemphill Diesel training I-f,;;;l'-lg :
INTEREST'NG practical — absorbing — useable. Your £

training includes work on industrial, £
transport and marine engines—instal- Il
lation, repairs and operation. The [ NS
“March of Diesel” describes the var- ,{_‘\_{

10US COUrses,

-

All communications concerning earallment in -
any of the Hemphill Diesel Courses should 1 1 wr s cad e
be sent to one of the following addresses: Hemphl“ DIEEEi schﬂﬂlﬂ. L st address) -
Please send data on your Diesel courses, also "
NEW YORK . . 31-26 Queens Bivd., L.IC. copy of the booklet “March of Diesel.”
CHICAGO 2014 Larrabee Street : =
MEMPHIS . 417 Monroe Avenue 5 : T
LOS AMGELES . . . 2120 San Fernondo Rd. hA:"IL AGE‘—- ==
VANCOUVER, B.C. . . . 1363 Gronville 5t. — =
y STREE’] =]
Applications for enrollment will be accepted
==

irom English speaking students residing in CITY STATE -

loreign countries. Wrile lor apecial lerms.
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ELECTRICAL
ENGINEERING

* ONE YEAR Residence Course
prepares you for technical pesitions

Thorough training in minimum time. .
Combines theory with practical work

in well-equipped laboratories. Expe-
rienced faculty and complete facili- !
ties provide training essential for | |
interesting technical careers.

Over 7000 Graduates

High employment record is indus-
try's endorsement of Bliss training.
Graduates hold responsible technieal
and engineering positions. Suburban
campus; modern buildings; dormi-
tory. Enjoyable student life. 47th
vear begins Sept. 27. CATALOG., |

Give age.
M ELECTRICAL SCHOOL

| 18 Takoma Ave., Washingten, D.C.
AUDELS Carpenters
and Builders Guides

7754 vols.$

Ingide Trade Information
for Glrp:mtniﬂudd-n, dukne-
pra, Bullding Mochanics and
all Woedworkera. Thesa
Ciuides give you Lhe short-cub

ineluding new metbods,
molutions, plans, systems &
maney sving sugrestions, An
eany progressive eonrse [of tha
apprentice and stoedent. A
E‘lﬂmﬂ. dedly belper and
uick Hefersnce for the master
werker. Carpenters avery-
Guiden

ere : bh
ms 8 Helping "11 to Essier

a¥. To pet this assist-
i Eobs

Inside Trade Information Ons

How to uss tha atesl square—How to fils nnd set
sawe—How to build furmiture—Iow to use a
mitre box—How to use the chalk line—How to use
rules and scales—Ilow to make jointe—Carpentera
arichmetic—Solving mensuration problems—Es-
timating etrength of timbers—How to set girdern
and sills—Iow to frame houses and roofs—How to
estimate costs—How to build bhouses, barma, ga-
rages, bungalows, ste—How to read and draw
plans—Dimwing up specifications—How to ex-
eavate—How to use settings 12, 13 and 17 on the
stee] squarc—How to build hoists and seafiolde—
skylighis—How to build staire—How te put on
interior trim—How to hang doors—How to lath—
lay foore—How to puint.

or Fourmll, simpl

in and miil the FREE
FON below,

instructions that you wani=— |

rurfvibiak MbELOANIVo ADVERILIISING oRULTIUN

SPARTAN

AVIATION SFARTAN

Unequalled advantages of “0il Capitol of the World" finest, fly-
ing weather and country. Government Approved, Factory uﬂii’;-
ation gives you advantages of Commereial, Military All-Metal
construction. Home of the DAWN PATROL, Al courses Meo-
chanieal and Flight, Student Dormitories,
Hestaurant, Write for Hlustrated Catalog,

). D.GREEN, Direclor, Depl. PM 22, TULSA, OKLAHOMA
DEGREE IN

ENG'NEER'NG TWO YEARS

B. 8. Degree courses in engineering: Electrleal, Civil, Chem.,
Mechanical, Radlo and Televizsion, or Asronautical. 1 yr. Meech,
Drafting. Intense, practienl, thorough program, Large Indus-
Llria_t culeuu-]r. I'rfnl njuurmu ]u-lEihjn-uL exira charge. Earn board if
desired. Low tultion  an ving codls. E J

December, March, June. Write for Cutalog. s Beienher:

239-A E. Washinglon Bivd., Fort Wayne, Ind.

STUDY AT HOME

Legally trained men win high-
er posidons and bigger suc-
Hﬂﬂﬁ G;:.:ﬂl:mlnm and public
ever before, mﬁ&‘mﬂ %

by men with Imﬂ training .

More Prestige: More Money

1 by #iep, You traln &t home
e v of Li. H. Baccessiol
1 af the U, 5. 'Wa furnish
] rary. Low cost, ensy

More.ﬂh
P

= gl ¥
arl o

K
all text rnterkal,
terme, (et onr vyalonhie 44-page” atni

Evidence’" books FREE. Send for them NOW,

¢ Lenderabip"” mmnd
LaSalle Extension University, Dept. 864-L Chicago
A Correspondence iiti Lulion

USGOVTJOB

Earn 51260 to S2100 at Start

Excellent opportunities for citizens, age 18to0 50, Mo special exporienes
usually required, Hallway Postal Clerks may earn S155 first month;
ll._us-w_ma Inspeciors A8 high ag BA.000 a year. Sond for FREE ROOK
JHow w0 Becure a Government Position.' It tells sbout many good
Eovermment positions and how our tested method will heln you hass
"t:rll.:;'r-;rlll{!._l:nﬂ “qﬂ'l‘*tﬂTtﬂN{.H' PATTERSON SCHOOL, Arthur R. Pat-
rmer o', waminer), inci
o o Lt ) ¥s Principal,; B8 Mercantile Bidg.,

REAL JOBS OPEN!
LEARN AUTO-DIESEL MECHANICS

QUICKLY!

Don't worry with a low-pay job. Auto-Diesel mechanics offe

rn:r:u:;;prmtuj?l-tfr tnl get a 'real Jjob. Write either I:l':ul v:!;
i ial

ol ha ;I-fi' or low tuition rates. Information FREE]

McSWEENY TRADE SCHOOLS, Kanwa: Giey. me.
CARTOONING

FREE TRIAL LESSON! Ca r
humor—AT HOME sh In on your sense o

n
d —BY MAIL. Have funf{ Make money!
No experionce needed to start, Write today for FREE
LESSON, mailed postpald. Na abllgation,

MooMN Gag-Cartoon School, Dept. A, Fall Creek, Wis,

Greater opportunities now in adveriising.
Learn easily and quickly in spare time.
Practical work. No text books, Old estab-
lighed schionl. Low tuition—Easy terms.
Send for free booklel and reguiremenis,

Fage-Davis School of Advertising
Dopt. 135C, 3601 Mich. Av., Chicage

rk &

d 10
before sending

g (ol wiamns
111 (] LLs, ANy lnsecis,
T W « Losda.

MKE. SINCLAIR, DEALER IN INSECTS
Dept. &, Bax 1850 San Diego. Call.

THED. AUDEL & CO., ¢3 W. 23rd St., New York City

Mall Audels nters and Bulders Cuides, 4 vals days’ Ereo trial
X will remie §1 4 7 dla R0 0 b metl, By fpe . IOE

No obligation usless f:n:ﬂlﬁhmi“w ac

HMams PR T T T —— T —
Addrean

DRUDMUORL, « o n s v s s e s R e e
Rafsrence. . o i A

PHOTO-ENGRAVING FT5Y]

TABOFE’, world's largest builders of lete Photo-Engra Planis, W .
P S i s s e b
] equIpment, ve thorow, fa 4
‘Betography, (home or ru_‘ndlng: —all at l‘ltl low cost! Cash in on mulﬂ:rli'lr of
pictures. Big money working or part time for olbers, or opsm your own
well-paying business, Amasingly small inveriment. Caah or terms, Catalogs fres.
sk _I'rl'ﬂ.'l AURORA ECHOOL OF FHOTO-ENGRAVING
M-

Tascpe' Eldg. Aurcra, Mo,

When writing plense mention Populor Mechanics
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Learn this
Profitable

GET IN THE SWING

with Slingerland . . . DRUMS
GUITARS

GENE KRUPA,
* WIBED nuwmn, -e.w -: MANDOLINS

WONDERFUL VALUE
EASY PAYMENTS

Compare the value—tone
ard power in Slingerland
“Radio King'" drums, ban-

lins,
bhugles—hefore  you
buy. Guaranteed
more for your
money., Acch vimed
thetopszin smooth
tone, easy playing, rich power by world's lmulin'
musicians. Lasy payments, G-days free trial. Sce g
at your dealers.

Cut this ad out—good for £1.00 eredit. Free
special information on how to organize drom g
and bugle corps, Free Catalog—mention in- g9

- strument wanted. :

SLINGERLAND DRUM CO.
1330 Belden Avenue Chicago, Hlinols

TRIAL LESSON IN

* DRAFTING

More good jobs now Inm Drafting. Learm AT

HOME in spare Uime {(or at our Chicago School),

HSend posteard for FREE TRIAL LESSON and

see how easy to learn wnd get o good job.
CHICAGO TECHNICAL COLLEGE

K-200 Tech. Bidg., 118 E. 26th 5t., Chicags, L

GENE KRUPA — World's Greatest
Swing Drummer wuses Slingerland

Splendid opportunities, Prepare in spare
m time, Easy plan. No previous experienco
needed, common EI:l!Ille:I'E eduration sufelent.
Send for frea booklet "Opportunities in Pho
mﬂ tography™, partieulars and requirements,

at Hﬂ' Am-r!:nn School of thtn%rlghy
Michiganm Awe., Dept. 135C, niL.

Machinkst Trade snd Screw Ms
equipped Btsie Ceribfled shops
apan for Tinined AMen, Emjdoy
uition [Hustrated Book FIREE.

on sebul work:
Enter now; Luw

ALLIED ‘I:NE“' HIEH!HE CO., INC.
{Schosl Div.) Dept. W. Laks St.,

Chienga. 1.

ENGINEERING, broadeasting, ovi-
atlon  and lice radio, servielng,
markne and Morase lengmnlls' taught
thoroughly. 48 weeks' cogineer-

ing course uivnlenl to three years' college radio work, Schoaol
eatablished 1 ?-1 All expenses low. Catalog free,

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

dearn to

Engy lmisons ail home. Inexpeneve. 13Te-pgge MMusio
Detiopary FREE when vou enrall. Btop lessons w kan voR
like. Monny back guarapies. Writs for ires details. Hamann
Imatitute, D010 N, 241k Flace, Dept B-8, Milwaokes, Wis

BE A LANDSCAPE ARCHITECT

AmbitiousT Here's a profession for men and women,
¥ear-round occupation—alss interesting hobby!  Home

study course used by hundreds. Write for free bhockleg

“*Huccess Lthra Landscape Training.' Write today.
AMERICAN LANDSCAPE SCHOOL

B085 Grand Avenuo Des Moines,

.
Hawalian Steel Guitar
Spanish Gaitar
Piann

Tawn

Everybody must buy food. Own
i big-paying grocery route, Zerve regular
econgumérs. Handle nationally known line 250
dally necessities. Year-'round, bie profli, oulck
répeaters. Proved plan. Earnings up to $45.00 in a
weelk, Liberal credit.  Easy to start. Facts maliled [ree,

E. J. Mills, 8608 Monmouth Ave., Cincinmnati, Dhis

jos, guitars, mando- "
marimbas or i

17A

in 90 Days at Home

Hundreds of men and women of all ages 18-50 make $10.00 to
20,00 in a single day giving sclentific Swedish Massage and
Hyiro-Therapy: treatments. There s a  big demand from
Hespitals, Sanitariums, Clnbs, Doctors and private pationts ag
well as opporiunitics for establishing your own office.

Learnn this Interesting money -miking profession In your own homa
through our home study course. Rame Instroctors
r MATIONALLY KNOWN resident schonl, A diploma
ypon completion of the course. Course can be
completed in 3 to 4 months, ITigh School (rain-
fng 13 not neeessary. Man¥ earn big money while
learning.

Anatomy Charts & Booklet FREE

Enroll now and we will inclnde uniform  coat,
medical dictionary, patented reduclng roller and
Hyidra-"Therapy supplies withoul extra eost. The
reducing course alone may be worth many times
the modest tulilon fee.

Send esupon now for Anatomy Charis and booklet
containing photographs and letters from suceassful
gﬂ.{luutaa Those will all be sent postpaid—F REE.

- — o —— —— i ——— —— —— — o — ——

THE t:oliege ur Swadlsh Massage LSHr.-:usw I:n H‘-Illnﬂ-ll College ol Mlssuq

Dept, GH4—30 E. Adams St., Chicago.
You may send me FREE nnd postpaid, Anatemy Charts, booklet con-
tuining photographs and letters from graduates, and complete details
of your offer.

by mail,
&% in ou
WITE '- |

Ailidress
City Biabeciii. .

Y roveanmEnT ﬁl
CLERM

MAIL

U. S. Government Jobs

START $1260 , rrankrin

TO $2100 / "sIute
A YEAR S Ny

! Gentlemen : Rush to me,
= FREE of charge, list of

.C? U. 8, Government biz pay
& positions. Send me FREE

WOMEN
2 82-page book deseribing sal-

}Inn}'eiipﬂ:rrm‘m“ f:‘ aries, hours, work, vacation,
¥ and giving full particalars on

Common education 4 how to qualify for examina-
usually sufhicient # tions,

Mail Coupon
Today—
SURE

," Name.............
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7or ELECTRICITY

12 WEEKS TRAINING
THIS QUICK EASIER \HAY

ACTUAL IHOP WORK-25.s

. e

Have vou ever dreamed of holdin r]mi.‘l.'l g d; {"0 B!{H-‘
ay job—that would give you all the 1_]11;13-1 in
ife you wanted. If so, quit dreaming and prepare for such a job.
Electricity offe rs you a real job and a real future if you will prepare
wourself by training to take your place in this giant industry.
Here at my school you are tmined in 12 weeks for vour start for
a better job and a real future. You are trained on real electrical
machinery and equipment, You work on Eenerators, motors,
dynamos, yvou wire houses, wind armatures, etc. You also get traine
ing in Diesel, Electric Hefrigeration and Alr Conditioning
pliis an eﬂrl 4 weeks course In y methods make it
easy to learn—First you are told how to do a unng—-thm you
are shown bow to do it—then you do the work yourself.

I'LL FINANCE YOUR TRAINING

You can get this training first—then pay for the
mﬁﬁ;fﬂi‘thartegg?uhiﬂduu: 1f vou need part
ft. After Gradustion ¥ou et lifatime amp :';Imntl h""-ﬂlﬁ:?
Send coupon today for free catalog and ail detalls,
r" - L mt
§ COYNE E.anrﬁ;m ﬁ
500 5. Paulina St.

Dear Mr. Levwls:

[ ]

1 Scndm.ethebookthatiﬂllthemrfd
: training and your offer to belp me get this
[ ]

!1
A L L L [ T 1 I I

= CITY--------1--1|r|--r+---------.,.uqs'TﬁTE.. i B A
L 1 1l T I i 1 P PRI I P T T T TOREYT,]

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

What about your future? Who is sife today? Surely not the man

who i3 eontented to stand stlll] Know yvour job thoroughly—pre-

ﬁgﬂ! }'n‘l;:_lrﬂl"ll' for jobs ahead. To do just this thousands of men
Ve use

The Croft Library of
Practical Electricity

The Croft Librs is n complete eloctrienl edoestor. It i founded on p H
2 years of shirt-sleave sxperience—on work as it s actually dome. It in jnmmed from
eaver o cover with the m of hnrd-keaded facts you want. Written so that the
boginmer can dasily undersinnd it yet so sound, se thorough, that it s the dally Fude
of 50000 kighly pasd elestrical workers ..u.! snglmenrs,. Crolt tells vea the things
] ros. eommutaton, transioreiers,
al mackinery of every iyps —
nakion in its every n"'ul:—l.r BT pproved metbads of lghtlng—iamps pnd
1.ur.p effects, ete.—how (o do a complets pb, [rom estimating i, to complet

6 volumes, 2155 pages—only $16.50
Neo meney down— Easy payments.

Fill in nmd mail the eoupan abtachxl and we will snd vou the entire set of siy volumes
for tem days’ E imation on spprovel. We take nll the risk—you assume mo obliza-
tion. If you decide 1o keep the books. send $1.50 in ten davs and Lhe b danes at the rate
of £3.00 & month. Bend the coupon NOW and see Lbe books for yourssll,

lu know phd 1,

EXAMINATION COUPON

McGRAW-HILL BEOOK CO., 3130 W. 4Ind S5t., New York
Send me for tem daye' examinatbon on approval the Crolt Library of Practiceal
Eleetriciiy. I satisfactory 1 will sond vou $1.80 in 10 daye and $3.00 monthiy

i
I I
I I
I 1
: i
| ur ntil ihe pries of 818,50 b puid, If oot wanted, | will retursn the books poll.p;jd I‘
1 [
! i
! |
! I
I |
1 |

(Ta Insure prompt shipment write plainly and 01 in all lines.)

Mome., .. I e A S T o T Al o
Hame 'ndd:r.'ﬂ. by A e T B e g e s R
DU B MR L 0 v s b b o e T ok ae s A PN
Posdbion. .. .cooveceinn

Mame of Companv
-— -

LWVEVLARL MLOLIOANIVv AWYLRLISLIN G O LIUIN

AN A VIATION CAREER
OFFERS YOU GREAT FUTURE!

Diemand for trained sircrafumen s increating and alresdy ex-
y. Cuartin-Wright Tech, A-mm‘: foremont snd

ceeds

oldest , is locsted oo Grand Central Air Termins! ia
heany of |he airerafe dndusy sfd ipecialires im
MASTER MECHANICS and A A CAL ENG

(Mo fying involved) Graduares are cbuining immediate
employment. Write for demsils NOW. Dept. PM-8,

'EI.IRTISS' WRIGHT TECHHNICAL INSTITUTE
Glendale (Los Angeles) California

1009, Improvement Guaranteed
“' !H.Jiiil. strengthen the woeal Organs=—rmnaof
wilth singing lnssong=—hbuat by I'1.'u'.\|-!:!\u:'.n-ng.-l.’.'\}I sound and
BB "-'ully eOTrect Filenld erere T al -||'|||:.-|:-.-
I:l'-ll'll: Or Epe I""I..|-|EI| vORre

i.- =ank I
t. Mo lit

] 1l"-li'r ,nu san n w have

bre senk to anyome under 1V \il'hrl unioes nign by =
PERFECT VQICE IH!'LTITUTE. Studio C-1315
Lake 5t., Chicago

g_...m e :i'-ﬁ::?:ﬁ'*‘mm&m -
Nashville Auto-Diesel School, Dept. 75, Nashville, Tenn.
b MECHANICALDENTISTRY AT HOME !

for Dll‘i!l'ql‘. Ensy
¥ at kame in Jepnro time.
MAT ! R

To mlht Crowns, Plubes, !rm-r-ﬂi elt..
practieal way to learn mechnnics) demnti
I'I: I-n.l'll".ﬂ':'ﬂ..:'ll Tl
INCLUTED WITH COUREE. Low tult
fer FREE lir\llh sbiit his monsy making
sfpeted by mae

MocCARRIE schﬂ'ﬁl. OF MECHANICAL DENTISTRY

207 M. Broad St.. Dept. 747, Philadelshia, Pa.

Bea MGHE‘I'-MAHING Rapro ExPERT

I'l traln you for & good of u b Imrua!yuur

profesalon :Jm:. in m;l.

own= My ne tody Cours fits you

guickly, eaaily. i

enrn while yo al:

FHEE Wr for complets detafln in pew pntalog “HOW TO
- g » MONEY IN |.1.||| e Sprayberry Academy

of Radis, 210-H University Place, M. W. Washington, O. C.

EARN THE DEGREE

Doetor of Payehology (PaD.), Philesophy, Divinlty. Gensral Courses—Aris,
Business, I:turl ’_.t :1' PH’E‘F lf:]thl.u on mana A 'tth ol Wash-
r 33-page -

Tempis -f Call Ihpt.l?:n "1 “ﬁ!hm' Aven

Ll teemth Avenue
Seatthe, Washi n.hn. U.S.A.

e —————————————
ARTISTS MAKE MONEY

nut ability. Bend name, age, occoupa d
iﬁ;‘;‘; "-"nmtmnu.l Att T-eut. Yoo o
I"'l'ill'll ﬁth“il. Ine., B139 Federal Scheals Bidg. , Minneapolls, Minn.

MONEY IN RABBITS—CAVIES

WE BUY @vd put you in touch with other markets,
Catalog and copy of magneine 10e. Or

send 25c for Book Catalog and Price List and Year's Sube
scription to the AMERICAN SMALL STOCK FARMER.
QUTPOOR ENTERPRISE CO., BOX 9189, NEW CITY, M. Y.

Earn Cash ar Home!

We pald M. M. #1174 for exceptional

“‘eollar crop™
F ENOW-KING mushrooms! Big free pnicture book tells
if wvour cellar, sheéd, bam sultable. We furnish
materials, buy all crops. Write today. Est. 1908,
UNITED C0., 3848 Lincoln Ave., Dept. 302, Chicago.

BUCHSTEIN'S FIBRE LIMB

Correctly :ﬁttnd. Strong, t, meat,
cool, soothing. Braces for
all deformities. On terms.

D. BUCHSTEIN CoO.
610 3rd Ave. South, Minmcapalls, Mina,
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Be Your Own
MUSIC
Teacher

LEARN AT HOME

by wonderful improved method.
S8imple as A, B. C. —a ¢hild
can  learn it. Your lessons
consigt of real selections ine
stead of tiresome exercizes.
When you finish one of these
delightfully easy lessons you've
added a new “piece” to your

list. You read real notes, too — no or trick

“numbers"

muzie. Method is 20 thorough that many of our To0.-
000 students are band and orchestra
LEADERS.
PLAYBY NOTE
bie  owa | Be Popular
Violin  Saxophone Everything 18 in print and pleiures. Flrsg
o Mandsli you arg bold what to do. Then o plcture
rgan andaslin shows you how te do It. Then you do It
Cornet Ukulele yoursell and hear it. In a few short months
Trombone Harp your become an excellent muslelan—the life
Pleesla Clarinet of every party!
Flute 'Cello
Hawailan Steel Free Book and
Guitar,  Trumpet,
guitar, _Trumeet. | Demonstration Lesson

YTou may dquickly become a fine player
throuwgh the 17, 8. Hehool home study
methol. Wrlte today for Free Hook amd

Flain Accordion,
Voiee and Speech

Culture, Modern Free Demonstration Lesson which explain
Elementary Har- all. Please mention your faverite instru-
mony, Drum and ment and write your pame aid  address

plainly. Instruments supplied when needed,
cash or credit.

'l.l. S. SCHOOL OF MUSIC

Brunswick Building, MNew York City

[AVIATION
APPRENTICES

&IHMI‘*«I‘DI-D TOUMG MEN INTERESTED IN TRAIN-
I¥0 FOR ENTERING THE WELL PAID FIELD OF
:I}' !IA'I;[DN AS .ﬁPI‘RENTICEE—W:ih.‘ Immediately,

closine

MECHANIX | UNIVERSAL AVIATION SERVICE C0.

Wayne County Airport,; Baox BST. Detrait, Mich.

for MORE PlY learn From

Traps, Banjo (Ples-
trum, GSestring or
Tenor)

GET READY FOR PROSPERITY PAY. 1 will train
you at your home by mail on Practical Drafting until
IN POSITION, or prepare you for BETTER PAY on the Job
¥ou hawve. All tools and drawing table sent at once if you enroll
now. WHITE FOR FREE BOOE. Give your age.

ENGINEER DOBE Libertyville, 1.

JOBS in RADIO-TELEVISION

Extension and resident training in televizsion, nvintion and police radio.
Let o8 tell you how we train men, fit them for good jobs, help them get
joba., Write for catalog, Al ated with HMBEC, major network atation,
Address MIDLAND FELEVISION, Inc.,105-H Power & Light Bldg., Kansas Cliy, Me,

1n At home—in gpare time. Many overcome
‘stage-iright,"” gain gell-confidencs and ip=-
crease earning power, this casy way. Write
for free booklet, Howto Work 1 on=

n ders With Words and reguirements,

H:;\‘hlmriun Institute, Dept. 135C
3601 Michigan Ave., Chicago, illinoks

. Correspondence Courses In LOW AS
RADIO o»d ELECTRICAL ENGINEERING B X =

E—'J"?T'm“' !lmlh!.nluilu:r:j Get good grasp of wide elees
el ery understandable, T 1=
lunltf'tuumnmuﬁ Exirn fins soures In padio

ork. Trolns vou to be s §
O“‘t' ¥V 8§25, pither courss,

EE Write foe free copies af school L s
LINCOLN ENGINEERING EIZHIIDL Enl !Il F'.l Lbnl:-uln Mebr.

Div. G337

pehininmn,  Tulibug
mi kits [ ||||||

NO HATTER WHERE YOU AHE
OR WHAT YOU DO
—we have a training plan for YOU!

IF you are sincerely ambitions and intereated in making good

in the Diesel ficld, be sure to immediately investigate our
flexible training plan that will fit your circumstances. A Plan
for every Man. A Plan for those seeking immedinte shop
training as well as for those who cannot give up their present
employment and income. For 34 years National Schools, a
recogniged leader in the field of trade edumtmu has helped
wide-nwake men to success. This million-dollar trade school
will supply you with a sincere, honest statement of facta of
what vou should do to quickly get into the profitable Diesel
Industry. No exaggerations—no misstatemnents; and a definite
plan wo 8t you.

Write Today
for Full Details

Mail the coupon below. Find out how
you can get the finest in Diesel training
without delay. See how this great trade
rchool operates and makes Ita [acllities
avallable to every ambitious man. Actnal
work in modern tralning ghops, a part of
every man's instruction. Shop methods
time-tested for 34 years. Faseinating,
efficlent preparation. Get the facts,

NAL SCHOOLS

WE ARE DEFINITELY
INTERESTED IN
HELPING MEN OF
LIMITED INCOME
AND “BLIND ALLEY"
JOB HOLDERS.

Poegucat for Frae Book

>
MATIOMAL SCHOOLS (established 1903 Depr. 8-FMA D
4000 South Figearsa Sireat, Loy Angeles
Pleass wend ma, withoul abligaties, yeur FREE BOOK ll'l-d infarmatian TJ
regarding Divsel Employment Oppertunities and Requi ﬂ-
D

HAME AGE

ADDRESS ciTY STATE

(
i
(
¢
(
§

When writing to advertisers please mention Popular Mechanics
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Flexible, pre-tested
Training Plan to fit your
present circumstonces

You can qualify Tor 1
ative Jobs In fir-ec
ing amd refrigeratd
iries MNullonal s

plan s for th
maecl Lol whop &
will ga for those who cinnot
Bive U Presenb EmMployOieii.

Most modern troining equipment

Latest eguipment and fiodern  traloing
methods offered ta you, no matter where
you are or whal you do. Natlonal's meth-
ods have heen time-tested for 34 years,
No guess-work, Graoduates eam good pay.

FREE BOOK gives full details

Mail eoupon below, Lesrn how wvou ean
qualify as an expert in alr-rondldoning.

_NATIONAL SCHOOLS

i I..us Angeles (Est. 1905)

II nnm'l'l.ﬂm'ﬂ‘g

2

o )
( Ihquu.r for FREE BOOK
{ NATIONAL sCHOOLS g
i Dept. B-PMC, 4000 So0. Figueroa 5t., Los Angeles, Callf.
} 0 S S —_AGE )
Fy ADDRESS ___ — —

CITY STATE.

POPULAR MECHANICS

Every operator and mechanie needs

AUDELE NE..W AUTO GUIDE. This book saves time, money and
WOlTy . Hifhlg endorsed. It presents the whole subjert of aute me-
chanles: asle pnnclplm. 2—{onstruction, 3—Operation, 49—
Bervice, 5—Repalr, Easily understood, Over 1500 pages—1540 1lus-
trations showing inside views of modern cars, trueks and busea
‘l‘l'llh I[ﬁFuti:]tlloEta r%nll gervice jobs, Diesel Engines fully trﬂad.

.'l" USLrad Ta Get This Assistance for Yoursell

4 all Coupon Today.

t:nﬂFl.ErE _* PAY ONLY $1. A MONTH <«
THEO. AUDEL & ﬂﬂ-ﬁEdl ‘WEST 23rd STIIII'IE T, NEW YORK

Fleass EW AUTOMORILE GUIDE ($4) for f m
st Yy F iy to keepit. Tl send you § 1 within T duys: sEhen remitd ] month.

Iy until porchase price of §4 is paid. Otherwise, I will return it to you promptiy,
TR = o om0
e o e O R e L A e e e e e e e e
L. T i S T T T

i |
T SIS e s s - - 0 e e o s et e i . s i i

ADVERTISING SECTIUN

VACATION DAYS.

with a E :

Fill this vacation with a new source
of fun...there's lota of time to
master the drum . . . easy to plan a
life-long career . . . like Bernie Mat-
tinson (above}, popular big-money Bernie Mattinson
drummer. When the gang goes hik- o Herace Heide
ing, lead "em with a drum...

master of ceremonics . . . the lad they can’t leave be-
hind because he has a drum! No difficult lessons . . .
have fun learning . . . pay on casy GRETSCH terms.

EASY TO PLAY: EASY TO PAY

Send penny posteard for FREE DRUM catalogue and full
information about EASY PAYMENT plan and FREE TRIAL

through your GRETSCH dealer. Address Dept. PM-80
The FRED. GRETSCH MFG. CO.

Musical Instrument Makers Since [883
60 BROADWAY, BROODKLYN, N. Y.

GRETSCH also offers SUPER VALUES in Guitors, Saxophones, Trumpets,
Trombones, Accordions. Send for FREE cotalogue. Mention instrument.
—— e —.

New York ="
Eleetrical

Ask for F ilTustrated
sk for ree tlustrated. Sehool
44 West 17th St., N.Y. C.

exeh A DEGREE a1 nome

From A Chartered Institution Of Higher Learning
Emﬁnnﬂ Mow I'.l-n.-nd College Gradustes With Degress

D.su Art; Sciences; Philosophy; Education; Psychol-
gy Illl-t IlEdlll.h.. Bociology: Fh!tﬁ-h&. Lhm’nmr_ry Fal, Bolence:
Theolagy;: Law; Business Trainin Accountin Statistles; Adw, «1 Sales;
Agriculture, Elecirical, Mechan u1 Ciwil, l.r-ur.:lurnl. Diesel, Archi-
tecturil, Minlng, Dreafting, Autamotive, Acn:-naul.lfal I{.n.d.lu Refrigers
atien, Highway, Marine, Alr Conditioning, L-mlnﬁ Petraleum, Indus-
trial, Chemical Engineering. Founded 1008 0 p. Catalog Free.

MeHinley-Moosevelt Graduate d244 Clarendon Ave,, Chicags
—

College,

TAN SKINS—MAKE UP FURS
Be & Taxidermist. Wa teach oo 8 Home. Moont
Birds, Animals, Pets, Heads, Fish. Save

buntsng trophies, Decornte hame u.nll den,
Money. Mount and tan for othe Fogn mod
Fraofite! Don"t delay. W HITE “JI_I.'L!" an -fur

FHEE Bﬂﬂ-“ with 100 game pictures.

Humntar |_
Il l Mow Free. Send post ;-:-':1 |..t,:,n;l:u‘,cf;£_
!’-GH{:UL U# Tn:unen-m'r Dopt. 33TC. Omaha, Mebr.

BIG MONEY fror;

shaw Fou b \.'. i |.r ALly

;'||q-|_-.= ahe profla, -Ll: AL your
o l'u imoss,
r

or help o

It
you facis wo wrth JI" I oy
wrnd  wEELe

|I||-.-.<

l::DSI:IEHTIFIG FﬂI.ILTI“" HAIEIHG '

Matisnal Peultry Institute, I

M. L
Dept. 46-0, Adams Center,

]
Please send me your FREE Ill.mh about pouliry malsing, and facis 1
shout your Home-Stody Course,

—

Mame ..ccesss B N S e, R e 1
AQArERR .oy urannaransns ronsnssns i aieeeean |
ity [BP) o s s 'e onasa oo s ddondssisae BEabB. . i o0 i s s nawe 1

S
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INVENTORS

INFORMATION ON HOW TO OBTAIN PATENT
AND MARKET INVENTIONS

If you have invented something, if vou're interested in inventing
something, vou need this new 48-page book that gives the entire
Stary of Patents. 1t tells vou for the first time about new phases of
invention, how others succeeded, how the patent laws protect you,

how to market vour invention, where to obtain finances,

how to form a company,

rovalties from your invention's sale.

PRACTICAL BENEFITS

You will find 6 complete pages
illustrated with simple inven-
tions that have succeeded in six
different fields of industry. Over
100 illustrations are in thiz hook.
You will read the stories of ten
(illustrated) of Ameriea’s most
famous inventors. You will find
an experienced and thorough
survey of market conditions af-
fecting the inventor—showing
the possibilities for commerecial
invention today. Entire chap-
tera are devoted to the value of
a patent in promoting the final
suceess of your invention. The

WHAT A PATENT DOES FOR YOU

Without a U. S, Patent, vou
cannot expect to reap the prof-
its that your invention may
make possible. Send at onee for
this book. After you get that,
you'll know exactly what to do
to protect vourself. Anything
yvou write us or send us is striet-
lv confidential between us. All
letters and drawings are kept in
gtrong, steel, fireproof files,

which are open only to us or
mem bers

authorized of our

fet T
FREE BOOK

davs vou will receive our

gether with the Record of Invention Blank.

Write NOW!

IMMEDIATELY MAIL COUPON TODAY!

I'his new 48-page book of facts is ab-
solutely FREE! You need it NOW.
Simply fll out the coupon,
ficld of invention changes constantly—here
is the latest information, Within a very few

partnership, or arrange flor

importance of quick action in
applying for patent is stressed
—facta revealing danger  of
delay are emphasized.

If you expect to realize
profits from your Invention
yvou must protect 1t with a L, 5.
*atent, Otherwise vou may find
that all vour time and labor
}L:l\'!! hr:tﬂn |fh'i!. |!Jl'r‘:|1]:-u' il llr".i'll
happens that other inventors
are working on the same inven-
tion. If you have an invention,
or an ambition to invent—get
the information on obtaining

patent AT ONCE!

staff. We have secured pat-
ents for inventors located in
every State in the Union.
The practice of our organi-
gation is confined entirely
to Patents, Trademarks and
Copyrights. We have had
vears of experience in Patent
Matters, When vou place
vour patentable invention in

PAGES
Over 100

=N [[lustrations

our hands, we are in position m'
to procesd at onco
Ll p=="S N

tosecure protection -
for vou. Our fees
are reaszonahble, and
il vou desire.we pan
Nrrange eonvenient
terms of pay

CLARENCE A.OBRIEN
and HYMAN BERMAN

702 Adams Building, Washington, D. C.
Registered Patent Attorneys Befors U, 5. Patent Office

Please gend me at once ¥our Big Free 48-Page Dook, "“Patent Gulde
for the Inventor'” and your specially prepured “'Heeord of Inventlon™
form. This reguest does not obligate me.

mMent,

an {1 m Ti.[]- T]IC il LS . S AL T T LA BNl L I Eeera e - Pl

Address

Free Book, to-

]
]
1
]
]
]
]
I
I
1
|
I
]
]
(Flease wrile vr pring pialaly) [ ]
=t

Lecccc e e e e = === T T
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Learn by pre-tested Training

RADIO o/

EVISION

A Hexible Training Plan to

fit your lmmedlate needs

Matlonal |

. R R Ih.-.l. Wil
-,.. nt post=paid, wilhout obligation toyou.

NATIONALSCHOOLS
Lot tmsgeles (EST.1905)

egueit for FREE BOOK of DETAILS

NATIOMNAL SCHOOLS, Dept.B-PMR
4000 5. Figueroa 51., Loz Angeles, Calif.

HAME
ADDRESS
ciTY

Age

BOOKS SENT FREE

Just mail the coupon and wa'll
atkabile aoto

on approaval.
send ¥You = Betl af
books, just of the press.
mechanig or helper, expart or g
owner or driver, if you re Inte
11l about automolille m
vantage of this FREE OFFER.

GET A BETTER JOB

A better job—Iin ithe glgantle aubo in-

Yyou are a
aul

] LrY. WG E "AY =g chan i il
f stry. BIGGER PAY—a chanes (o go inte
= buginess for yourself and gel a share of
c““ Yﬂu le IT? tha hoge profits, are waiting for any maon
:f.hil:‘-“1$u“:-llt7- l"i':::,};f"‘r.l"-lli Who eten half tried o imprové himeell.
B enlay' in dif- marn guto englneering with these wonder
fereniial — to kil the Dbocks & mnDew wWir—wilihodnt atudybng or
;hlqi'-;l;! SLEeTing-—to smorlzing. Simply wse the JIFFY 1X-
= =FHOW L prLIE . Fpa
i EU L R L to leek up the answer to any suio
enring troulile i then probiem it by eloeven of Ameéricas
. o, greaiest automohbile engineers. and written

e guick
II-IL:: lIIl YR | in glmpla langusges $0 you ean understand
srod, Beranltoneomplets 1 VEFY mewest cars, all corvered,
tr-:-‘f' course at IL-=~- than FREE Privilege of consulting
B iourth Lhe cos Automohbile Enginesrs of Amer-
& BiG "'ro"""'""“‘ lecan Technlcal Society flor one
year without cost if you mail

Mew Edition
s, 2000 fiTus.

wlrl:t}:’i :J'm- coupon immediately

oluging

nes, Avie- Send promplly and we will include a Bramd
wael e MNew ENXNTRA velume with ower 300 pages

gm-!-lq e, e Luxe
ol - sranipaed
1||||-- Tt nafd nee

AMERICAMN

ingluding ALL 18939 ears with wiring dia-
prams and data sheets on eaeh,

TECHMICAL SOCIETT,

Drexel Ave, & G#Hth St., Dept. ACLH, Chie x . IE, -
I would like o see the new G-valo cdition of your ALUTO
BOOKE S I will pay the fow conis delivy v cnprges oniy, bog iF I

ohinnee te. I mdy return them EXnrEas i) If after 10 days Use
I vrefer o keen them. | will send vou B2 il ay the balance at tha
mate of onlv B & monib, ook | Bad.B0 | pamial . Fleasy Include free
mirmbership Gnd extra Volume No, T, 08 per your offer gbove,
M. oy assaay R va g moam s . . S TR AR e
Address . 3 i
CILY i conwwaamnaa s 8 PR ¢ 1

Aliach lelter rl.ﬂ.“ll: -'I‘_"-I". L‘n‘l"i‘\tlnhll:ln .|1d name and address u[ -l':ﬂ.-
ployer and that of at least one business man as reference.

ADVERTISING SECTION

Only 16¢ A Day

Puts This Arc Welder
IN YOUR SHOP

WORKS ON 110-VOLT A. C.
Iﬂ Day Tﬂ:l— 10 Mnnﬁrs to Pay

|Il.

nmie  workahop

it aslole e
--Ill'-l.=ill. or
liler Niokde]

Invenior,
i r

foi
iAW
penioeid
AHSCY
L'SE
plugr

Cosls o

Simply
NEEDED
risd. Lo T

I s i} '1 3

1|'|1||| I._," Cables, Ilrllll '|-| Hllul_lr r 'R

thor . Nothlng elae Lisaw 'n':.'|| il ¥ * 1
throwieg away profitst '|| 1 YO own welding lot Comploto freo des

‘..ui‘:. AL T TOTRATT

Commeonwealth Manafazturing hu.. Depl. A-51, 4208 Davis Lame, Cincinnali, Oblo

. | L maLan, HEriL [
O Hurur:.. I'nrtr:l!. Hdwrlum.. Hntur'.l I[:nlrnrl Ialnd
L l-lr- Plr'rml thlnrn}h Imifividunl Wiion by ¥
nutlbe p mid Hi ™1 Frea b
’ NEW YORK ms'rnufc OF FHOTOGRAPHY
- 10 Weat 11 St Dept. 459) New Yeork Cily

E -~.i.-r'.—.m--| Bridges, Mates i
ratory ‘ aniker I". Ir..
sh for v e s S

r}""-.r N1, SEHL‘-,']LH MEiI"HIICJILﬂEH'IlSTM 125'!. 31 5k, LY. 6.

AERONAUTICAL UHI‘UEHSITT

Enginesring (B.5. rieel—Admini
Mechanics {Approsed & wiled Spmtes Cimil

Lesrn bow (o
1" Aal | 5T

ir“-nunn A wliveri
adio—%hoet Mobtal—Weldi g

A real technical universi education im less time at

o l!:'"rum:tt'l ﬂ.’:“"m{“'v ersity,  CurtissWright  Blg.
w i raity rilss-Wr

ACCREDITLD Qi 1343 8. Michigsn' Ave, CHICAGO, ILL,

MOMDELL INSTITUTE OF ANIMATED CARTOOMING
FilR M BOOK o 790 Broad St. Mowark, M. J.

BIG BUSINESS AT HOME With New Greaseless DOUGHNUT

Go into sensational new kind of food business! Start In your kitchen.
Even without previous experience big daily profits possible even in
pmall towns. Make and sell amaring GREASELRESS DOUGHNUTS. We
supply equipment and plans. Siores sell for yoo. Send postcard
NOW for special quick-starting offer. Send no mooey.

BROWMN BOBBY CO., 30 Mo, Michigan Awv., Dept, D-188, Chicage, 11,

TOOL & DIE o&scniné

DESIGNING
Machinisis Trade. Not a correspondined colrse.

h Practical shop irain-
ing in the world's Industrial center. Write today for full information.

HNATIONAL SCHOOL OF MECHANICAL TRADES
Dept. 169 I8 W. Lake St.

WHAT STRANGE
POWERS
D:ﬁ Thi_‘ flmwnl'.s Fnsw’

Chicags, 1L

HERE was 1]1. souror ﬂr 'I.-:u.mluj.-r
that mmade it poasible for the ancients
L1 ;H'r‘.m'rn maracles” These wise fici of the
past knew the mysteries of life and personal
[T, This wdom s not oSt =1 18 with-
beld froms the masses. I w offered Ireely
TOYOLL, if you have an wpen mind. Weate
for frr.'u‘.ﬂ:d brimisk, Adidress: Sembe FI'y

Jke ROSICRUCIANS

San Jose {AMORC) California |
i F
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2L BURNING HEATER
S Sold Direct From
Factory to Dealer

Costs of Salesmen,

SAVE Jobbers, Mfg. Agents]

Very lowest pricea enable anyone to own
genuine LAGO oll-buming Heater or Burn-
er—enjoy  heslilifual,
even =

warmith.

temperaiure
Amazing
heat from 0w cost

v
-
oil. Safe, guiet, life- T

time construction,
Guar. by Inng-estab-
lished mfr.

WHITE gBer wour LACO dealer, or send for
free booklet, pholos, Dew low prices.
DEALERS: Write for Special Dig-Margin Offert

LACO OIL BURNER COMPAN

TELEVISION ADAPTED

188 Union Ave..
Griswald,

PUT THIS NEW W

14-TUBE ¢

[HASSIS IN YOUR CABINET

Here it is! A big, powerful, new
L4-tube world-wide Midwest. At .
its sensational factory-to-you price W=
of $19.95, this new lﬁ&f radio is
the biggest bargain in Midwest's nineteen
years of pioneering! Absolute satisfacs NOW ONLY
tion guaranteed on a money-back basis. $ 95
UP TO $40.00 TRADE-IN

Sand lc posteard or write for new FREE 1838
eatalog telling all about our trade-in allowance Pl
offer of up to $40.00 on latest Midwest 17=tube, o
S.band radios, alsoe Easy-Pay Plan detaila, Wb e g d/ 737

Dept. 15-A Midwest Radio Corp. Cincanali, 0. AND SPEAKER

Government Jobs

Write for eatalog No. 47. Valuable information free.
COLUMBIAN CORRESPONDENCE COLLEGE, Washington, D. C.

et BELUVEW traicig. Heslide Adeon sde¥amizges.
ted in Peeifis Northwest, s DHiessl conter. Establsabed

28 yeara. Modern eguipment. spert metrectore, Closs
tlon for YOUR sisesse  Earm reom and board

[T
while lenrning. Bend lor FHEE big 40-pags Diesel Echool
Catslog MNo. 18 Homa Biudy snd Hesident Courses

il

L. L. ADCOX TRADE SCHODOL
Qregen

L I’ﬂﬂll. EARN MORE if You Own
this valuable new ARC WELDING MANUAL
and OPERATOR'S TRAINING COURSE.

The New “Simplified’™
ARC WELDING

340 Pages—23 Chapters—8 Parls
320 Illustrations from Photographs, Draw-
ings, ete,, clearly showing applications,

methods and wse of are welding
Every Engineer, Welding Oper-
ator, Student, Executive, BSu-
pervigor, Designer, or other
individual interested in Welding
or any branch of Electrieal,
Mechanfeal or Metal Working
Industries, will find this new book
worth many times its small cost. Written
in plain, understandable, non-technical Englizh, Or-
der your copy now,

POPULAR MECHANICS PRESS
200 E. ONTARIO ST. Dept. 839, CHICAGO

lowa |
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Pages of

facts for

8
INVENTORS

These books were prepared for men of ideas—
men who have an artiele in mind thot will make
mMoney, 8ave moncy, gaye labor or give pleasure.
Leading thinkers agree that the world of a few
years from now will be radically different because
of the contributions to progress that inventors
will make, Now is the time=—if you have an idea—
to see about protecting it.

Many Little Ideas May Have
Big Commercial Possibilities

Dion't think that to be profitable an idea needs
to be complicated. Simple articles—just a per-
son’s huneh—have often proved profitable. Tho
erinkly hair pin, the metal tip for shoe laces, the
paper clip are good examples. Alsoimprovements
on patented articles sometimes prove more profit-
sble than the original article itself.

Don’t Delay—Send for These
Free Books Now

Many o man has waited until too late to protect
an idea by a United States Patent, Remember
gomeone clae mav be thinking along the sgame lines
that vou are, and the Patent Laws favor the man
who files his application for & patent first. Delays
of even a few days can sometimes mean the loss of
a patent, So learn the important facta about
Patent Protection at onece.

41 Years of
Proven Service

For forty-one years this
capable arganization hus
served lnven-
tord from wll
over the couns- -
iry. Our large
BLATT of patent
apecialists
Elves you
expert and
irompl serv-
ce. Our feess
are rn:lw::lni:hllf‘: | w
we also help
with rJir.:I!r.'r'rmIJ. I Ho
pay ments, | to Sell an

k INVENTION

§31d03 YnoA #04 AVOOL NOANOD TIVK

Suqqettiont
on

WHEN
and

EVANS &

Co.
REGISTERED PATENT ATTORNEYS
MAIN OFFICE: 112-J, VICTOR BUILDING
WASHINGTON, D. C.

Pittshurgh ONice: 514-N, Empire Building

Zepnd me FREE copies of your books, "“Patent Protee-
tion' and *When and How to Bell an Invention."

Ebraak-Gnd B0k o s B a e e R

City or Town. . L 1

When writing plense mention Popular Mechanics
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PATENTS

POPULAR MECHANICS ADVERTISING SECTION

Booklet Free Highest References

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-McWNally Directory of Bankers

and Bank-Recommended Attorneys, published by Rand-McNally & Co., Chicago, Ill.;
The Baggott & Ryall Directory of Guaranteed Attorneys, published by Legal Directory Corporati
Boston, Mass. ; American Lawyers Annual, Cleveland, Ohio; Bankera Service Legal Directory, publish
by Bankers Service Co., Boston, Mass.; Eyre’s Law List, 9 Park Place, New York City; Snow-Church
Directory Co. Lawyers List, published in New York City, and the Central Guarantee Co., Bankers
and Lawvers Directories, 630 Fifth Avenue, New York City.

WATSON E. COLEMAN,

REGISTERED PATENT LAWYER

Victer Building, 724 Ninth Street, N. W.

WASHINGTON, D.C.

INVENTORS |
PATENT YOUR IDEAS JlZyi];

HOW TO OETAIN A PATENT

Written by a Former Member of the Examin- | |

ing Corps (1922-24) of the U.5. Patent Office.
want to profit by your idea, vou should =

e steps to apply for a U. 5. Patent at
once, Your Arit step is to get this Fres Bock. Thias
Interesting llustrated contnins valuable Informa-
tion vou should have. [t tells you fully how to obtain &

tent on your idea in the guickest way. With this Fres
Eu-h you will alse receive m ““Record of Invention form on
which you can niil{_ your idea. Personal and Con-
fdential rvicer our case will be nelly handled
only by & Registered Patent Attorney who is also a Former
Member of the Examining Corps of the U. 5. Patent Office.
Al communications confidential,

MAIL COUPON TODAY for FREE PATENT BOOK end RECORD OF INVENTION Form.

CARL MILLER

REGISTERED PATENT ATTORNEY
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE

Waalworth Bldg., 35th Floor, Dept.B9A, New Yeork Cily
MILLER BUILDING, Dept.83A, Washington, D. C.

“ijow to Oblain o Patenl,™ snd your

ADDREHE. .. .ocarrmrsra e s sabbabsbnsnehodbassesstssiss

.
4
-
&
m

P INVENTORS:

GET MY NEW FREE BOOK. Use my personal, confidentia]

patent service. Send for free facts on patenting
your invention. Alse suggestions on financing a
patent application. Reasonahle fees. Deferred pay-
ments arranged. Write HUGH E. McMORROW,
Registered Patent Attorney, Dept. 310-B, Barrister
Building, Washingion, D, C.

Inventions Wanted
Patented or Unpatented

We have been succesafully selling inventions, pat-
ented and unpatented, sinea 1024, Write for proof,
and tell us what vou have for sale.

Chartered Institute of American Inventors
Dept. 4, Barrhm_r_ Building, thlngtnfn. D.C.

Practical Facts You Will Want to Kmow Aboui

TRADE MARKS
PATENT COPYRIGHTS
INVENTORS! ¢ ..o :v::::!'::::

¥ booklets. cantain

practical information based on &4 years' experience as
patent attorneys. These books will tell you how to pro-
tect your invention, explain the steps in patent proce-
dure and describe the various opportunities for capi-
talizing on your invention. All inquiries confidential and
answared immediately. Write for free books right now.

e C. A. SNOW & CO.

Registered Patent Attorneys Since 1875
189 Snow Bullding Washington, D. C.

PATENTS—TRADE MARKS !

All enses submitted given personal attention
Form ''Evidence of Conception” with instructions
Jor wse and "'Schedule of Government
and Alorneys Fees ' —FREE!

LANCASTER, ALLWINE & ROMMEL

Patent Law Offices
412 Bowen Bldg. Washington, D. C.

L . . S e S e S P S .

IN H EN I ORS certainmmple bt vital

facts before applying for patentsa. Our book, Patent-Sense,
gives those facta; msent free. Trade Marks—Copyrights,
LACEY & LACEY, Est. 1863, 33 F 51, N. W, Depl. 5, WASHINGTON, Du C.

RUPTURED?

Get Relief This Proven Way

Why try to worry along with trusses that gouge your
fleah—press heavily on hips and spine—enlarge open-
ing—fail to hold rupture? You need the Cluthe., No
leg-strape or cutting belts, Automatic adjustable pad
supports at real opening—Ifollows every body move-
ment with insiant in¢reased support in case of strain.
Cannot slip whether at work or play. Light. Water-
proof. Can ba worn in bath. Send for amazing FREE
book, "Advice To Rupturad" and details of liberal
truthful &0-day trial offer. Alss names of grateful
patrons in vour neighborhood. Write:

Cluthe Bons Dept. 31 Bloomifield, New Jersey

who derive largeat
profita know and heed

promptly a8 to it

Délays are dangerous and may be very
you & copy of my

costly. My personal gervice assures
prompt action, strict confidence, aod o
minimum of ex . 1 BugEest that you
eend me a model or drawingz, or aketch
and description of your lovention, and
$35.00. I will make a search and report

send m
{(Ower 3
Patent Attorney.)

To ProTECT Your INVENTION - WWe this corprose, MOW

tentabllity and send

2-page booklet. Or, L I L. F. Rﬂ.ﬂdﬂlph,

you prefer to read my booklet first, mall

the attached coupon at once.
“Record of Inventlon™ form, l

yeara experience asa & Reglatered

302-D Victor Bid
Wn-hlnnt-;:. D-(!' ‘

Pleass send me at once, free of charge, your 72
form,

I will also | o e hookier and * Fedord of Inventlon'

| b A L e T parp e cnu

A PERSONAL CONFIDENTIAL PATENT SERVICE— e v
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Learn to be an artist through our

E practical, proven method—right at

hogge I Four spare time. Leain

COMMERCIAL ART, DESIGNING, CARTOONING all in one oom-

plete eourse, Trained artists are capable of earning $30, $50, $70 o

week, Write for FHEE BOORKLET, "Art for Pleasure amd Profit’'—

tells all nbout our method of trainlng to draw and deseribes TWO

ANTIATE OUTFITE given stwdents, Maill posteard today, No
ohligution. Stute age.

WASHINGTOMN SCHOOL OF ART, Studio 128M
1115-15th Street, N. W. Waszhingtoen, D. C.

Maximum training minimom
time: practieal amd theorstical.
Modern equipment., experlenced
teachers. Personal instruetion.

40th year. Catalog free. HResidence course in three months
FINLAY ENGINEERING COLLEGE, 10th & Indiana, Kansas City, Mo.

In answering an advertisement with a coupon, be
sure to write name and complete address clearlv.

TAKE YOUR PICK
lof these POSITIONS

|
|
{
Prepare in One Year! |
Fast growing Industries peed men who ean DO |
THINGE—and who KNOW WHY AND HOW to do £
things best,. Thoy need PRACTICAL, THAINED §
MEN—and are willing to pay them well. We hawve 'l'r
heen troining men for good positions for 3§ years. [
You can combine a college education with aetusl |
practice in our fully equipped shops and laboratories, i
Personal instruction given by experts—small classes il
nominal fees. Student Guidanee Service abds you In [
obtaining work while in zchool and on graduation. |
Investigate this specialized training program which |
will prepare you for a better position with better ,l:
pay. Act now—new clnsses begin within o month, |
dend coupon TODAY!

- MILWA UK E E —o

Scmm f;EHGIHEEIIIHG

I Dept. PM-839, Broadway and East State, Milwaukee, Wis, []
I Without cost or oblleation, please rash full details and tell me I
how to hessme in YEAR
I CoOMMERCIAL | on Enginser | : r £} Alr Con-
ditioning amd Helr { al VOEE [} Hadio
I Eceines F i vocaTionaL |
I ling Tevhne-tnn |4 mioe) I
Trila { ) Radw Teehnicin
| Earn Vars Bxpenss FPlaa ]
I s Af I
l . Ediicition: « » o2 » = I
- B ol b H
s i —

away an
opportunity by
which his brother
tripled his income

“J WANT you to know why I am starting to
study accounting under your training. I
am a married man,Fwir_h two children, and

a wife in poor health. For seven vears I have

held my job as a shipping clerk for a bakery—

without a raise the past six years.

“My brother started to work at about the
game time I did, and took your training in
Higher Accountancy. He has never been out of
work, and has progressed steadily until he is
now Chief Accountant and Office Manager for
an automobile company here, and is making
three times as much as I am.

“I know I was a sucker for not starting when
he did. But I was skeptical, and the trainin
cost, even though small, looked like a lot o
money with all my doctor bills. I know now
that the most expensive thing I did was to put
off this training, because I can see what it did
for my brother.”—E. B.

* % % %

Are you denying yourself a better job, with
higger pay just as Mr. B. did? Have you seen
men no smarter than you glu up the ladder of
success while you stood still? Then—will you
do one simple thing to learn how you can train
yourself at home for a responsible position,
possibly with an income several times as large
as you are now making?

LaSalle Training has heen the means by which
thousands of men have gotten out of the rut of poor
paying jobs and into well paying positions. A few
minutes of your time each day, with LaSalle Training
jnﬂmh unta; .Iﬁﬂh}f ﬁtyp&mmke more than you
perhaps ever thought possible,

We offer to send you FREE proof. Yes, offer
evidence that you can increase—perhaps even double
or triple your income. All we ask you to do is mail
the coupon below. In return we will send you a 48-
page booklet which outlines the
training; shows how simple and
easy it 18 to learn; and the re-
wards you can get from this
training. If you really are
sincere, and want to better
your position and pay-—mail
the coupon without a mo-
ment’s delay.

LASALLE
EXTENSION
UNIVERSITY

ACorrespondence Institution Y

Dapt. §54-HR Chicago B

Please send me, free of all cost or obligation, your

43-1251%& illustrated book, “‘Accountancy, the Profes-
at Pays,

sion ' telling about the profession of
accountancy and your training for success in that field.
VTR o e i i R
Aldrags oo 1 P PR
R TUInTT . | . R o

When writing to advertisers please mention Popular Mechanics

AT
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Electrical course in 24 weeks, B, 5.

Courses in Civil, Electrical, Mechanieal, Chemieal,
Aeronautical, Radio Engineering. The Mechanical
course includes ]'_.‘rlrl:lsc'lI_.u:,r;lm:l:rjlug1 a\.ernndmuumg
and Refrigerntion. Essentiala of engineering train-
ing included and non-essentials elininated. Tri-State
gradustes in Radio Engineering ean complete the
Degree granted

compete successfully with those of 4-year schools. #89 College Ave., Angola, |

POPULAR MECHANICS ADVERTISING SECTION

TRI-STATE COLLEGE

ENGINEERING DEGREE IN 2 YEARS

Technieal instruction at
lowest cost and in least
time consistent with thorough trainin
Intensive instruction in mocard Hﬂf individuaml
ability. Courses also in Businesa Administration
and Accounting. Also sghort diploma courses (36
weeks) in SBurveying, Drafting, Students {rom all
ts of the world. Tri-State graduates make good.

upon completion of course. For ambitious, earnest rta
students. Special Preparatory Department for those Luition, living costs low. FEnter BSeptember,
who lack required hipgh school work, Qradustes January, March, June. Fl'-"ﬂ for catalog.

BGOI{S SENT FREE!

APPROVAL
5§ VOoLU HEE H RAND NEW EDITION
Only 15 minutes a day with these WON-
DER BOOKS can prepare yon for s goodd
drafting job in lesa than a year. Mechani-
cal and architectural drafting from simple
straight linea to Important complex plans,
A step @b 6 Hime! Bullt especially for be-
Eiﬂ;‘,?.i{’; '?:Er :}15:: with Duiy“arurgﬂaé
Written, 30 you ean alting room practice

vnderstand eve,ll'y woard, ENPIN%EHIN{‘ made easy and clear.

by 22 well known enpip- 1ncludes complete information on
eors and architects, De- Plue print reading for bullding and
Luxe flexible binding, Machine trades,

nearly 2,000 pages, EI Field ll‘i: Demand H: HZ

1546 blueprints, charts Competant desflemen are urgendly needed righ
and diagrams; prepares wifbulding and ety B g gy nl’i":m

on for a good draftin hnt's_just the A
g B e e MER HAVE THE BEST CHANCES rcﬂi
hitec Bent HFJ!-'MENT Hmnl..fmlm -rr to
architectural lines |..m,.,.,,.l i s b i
for 10 days' free use i poypen m- u et .nE Sos for yourssil.

For Beginners
E xperts

you mall coupon lm- ,| wiar's consulting mamberahip in the Amers
mediately. Technigal Seasdy new hlml to all readers

-llf this famous sprlopsdia af droffing. Wany
M 'I'Iﬂl'lmiﬂ!s say fhai of da werih more than fhe cosi of ihe beaks.

Complete set of drawing Instruments I you
zend for these drafting books NOW,

Thﬂe Instruments are made of the fin-
est of German sliver, are absolutely
accurate and are packed In velvet lined
leatherette pocker case. Real 310
value, but included with these books,

AMERICAN TECHNICAL SOCIETY
D_-nt DC19, Drexel at 58th St. Chicago, 11l
American '-Mul Society. Dept. DC1Y, Drexel at S8th 'I.I.. Chicage, Ik
Bend lor 10 daye’ trisl Mew & volume ses of drafting. [ will pay the few centa de-
||-r|ll|"lI sharges. If | wish, | may revurn books s 10 daye and cl l;l:um mothing but if
them, 1 will send $2.00 altsr 10 daye. then only 0 & month wntl

tuSﬂ the price. Inteat wditio d inelods o
imsiraments :nd'.H -n'lhlp";'-:i cmbd. vk aal “nstwdn Omwing
L g A ey g e S S S -
Addre

Bl bmhnh R e e R T TR T
Atvtarh latter mating age, cecupation, smplerer’s neme snd sddrsss and thai of pi loast
oos business man a8 & relersnon il

Manufacturers’ Instructions for All

AUTO REPAIRING

MoTeR's new Shop Manual gives all official faciory daia cssen
tial for correct averhaul and adjustment of every 193339 car.
Lsed daily by thousands af repair shops, students and those wha
fix their own cars. 502 pages, Blixll. Over 900 photagraphs,
drawings, charts, tables. Price only $1, with T-day money back
goaraniee. Ohrder noow s CODF you wish

MaTel, The Avtemotive Business Mogazine
Department SM3. 571 Modisen Avenue, Hew York, M. ¥

FTETTT T

,r.-f’

Come to I.INCOI.

Now is the time to
Get Inte Aviation!

earn up to 36000 a yearl "Hh-nlﬂ and Aeronautical
El'l'lll'llll'l also get blg pay. Opportanities for employment now the
best in Aviation history, Gradoates af this LINCOLN GOVERNMENT
APPROVED SCHOOL are resularly taking fine, mood-pay positions.
BE A PILOT, an AIRPLAME MECHANIC or AERDHHUTWIL EHE"‘EE!.
Lenm hers to fiy our fast modern airplanes; to overhaul and rebuild
airplanes and engines. Help desien and build completa new airplanes.
We teach yoo how. Linceln Government Approved Tralning pre-
prros you for your Government Ratings and immediate employment.
We assist Oraduates in locating positions. IMart-time employment for
board and room while treining. WRITE for complete information.

LINCOLN AIRPLANE & FLYING SCHOOL
568 Aircraft Bldg. Lincoln, Mebraska

You can train in ONE YEAR for-a job in

RADIO & TELEVISION

Thorough sns-yesr resldence course in
Mation's Capital prepares you lor &
radio eareer In & ﬂﬂnlrm-'llrﬂ al HI'II'II

DETAILS

WEREE

BOOWLET

ilustsnted bonklet

Capitel Radio Engineering Institute

Hinto ogn

Dept, PO-2 3?74 16th St, M. W, Wesh, D. G

I.EIIRH CARTOONING 7=

by the method that has developed hundreds
succeasfully. Send name, address and age
for free chart to test vour ability.

THE LANDON SCHOOL 1739 Mathnal Bldg. Cleveland, Ohio

$TUDY ENGI X EERI NG «» llul'lE

Earn a Degree at Home

From A Chartered Institution Of Hi Learning
Employers Demand Degree Men For illc;r Positions
88 Degres Courses im Electrical. Mechanical, Civil, Structural, Die-
sol, Architeciural, Drafting, Aulomotive, Asronautical, Radio, Refrig-
eration, Alr Condltiening, Highway, Mining, Geology, Petroleam, ba-

rine, Industrial, Chemical Engineering; Arts; Scieness; Philosophy;
Peychoiogy; Chemistry; ucation; Businesa Training; Law; ofc,

McKinley-Rooseweit Graduate College, 4238 Clarendon Awve., Chicago

BROOKLYN YMCA TRADE SCHOOL

Unlimited Instruction until you ! O Mechanleal Pre-Engineering
have mastered every rt of 10 Diesel Englnes 0 Oil Burper MAIL CBW“N
Course without additional charge. 'IE E;ﬂ;ﬂnma%n#:;cggggn&rlnw 1117 Bedford Ave., Dept, P.M.
Full Shop Equipment _ 10 Aviation Mechanie [ Welaing Prookion. New York City, N. ¥.
Unexeelled Inmstruction 10 AutoMechanie O Talking Pletures .
Fireproof Dormitories, § O Refrigeration O Air t&ml::;ﬂ?lm Humne.-.. Y N A Vel e
0O Television and Radio echanle
'-:lpq_:lll'l"ll PI‘ITJ.!FF;H! Check ,'ﬂl.l-l"ll::l Architeetural-Mechanical Drafting BB L i i e e e e s
interests on coupon to receivel O Machinist O Tool and Die Makin
[ree literature. 10 Armature Winding O EleCtrita] s nnema somimsa s s mere e e

When writing to advertisers please mention Popular Mechanica
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CLASSIFIED
Adverlisemenlys

L e ———

2TA

WOR LDIS
BEST

WANT AD

Advertisements in this section, 35 cents per word, each insertion, minimum 10 words, payable in advance
To be inserted under proper classification in September issue, copy should be in our office July 8th
September issue on sale August Ist
Popular Mechanics Magazine, 200 East Ontario Street, Chicago, Illinois

Popular Mechanics Magazine,
Chicago, IlI.

Gentlemen :—Have been using the classified advertising columns
of Popular Mechanics Magazine continuously for about I8 years
offering Ozark land for sale with very gratifying results, and con-
sider vour magazine one of the best of the many mediums [ adver-
tise in. Have sold te your readers not only in the United States,
but in many foreign countries. Always glad to receive an inguiry
from vour readers. They generally mean business. The percentage

YOULL PROFIT

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

make and save money.

of sales relotive to inguiries received runs high. Will probably
always wse your magazine fo advertise in.
With best wishes,

{Original letter on file in our office)

THE HUBBARD COMPANY.

AUTOMOBILES—MIDGET CARS

BUILD Indiinu.pulis “Champion™ rack

car models. 813" kit 28c. Pree circular

other famous :ncer kits, Northern Alr-

%rt & Bupply Co., PM, 1, Manitowoc,
5.

BRAND New fifth edition Automobile
Racing Book. Tells how build dirt track
bodies, frames, engines, Records, super-
.chargers, rules, formula, plans, stock, con-
versions, roadster racing, fast Fords., 81.00
postpald; $1.15 C.O.D. Ray Kuns, Depart=
ment 8, Madisonville. Cincinnati, Ohio.

MIDGET Cars, parts, plans. Catalog
20c. Derby M.ldaet.s Woodstock, Il

- CHEVROLET 1835-1038; Gasoline saving
device, §1. Walert Co,, 3429 No. 10th St.,
Milwaukee, Wisconsin,

GASOLINE Pewee racers for children.
Factory built. §1656.00. Parts—consiruc-
‘tion kits. Proven premium. Concessioners
attention. Alrcraft Mechanics, Colorado
Springs. Colo.

GAB SBaver—Connects to wiper line
Postpaid 26c. Guaranteed, Motor Special-
ties, Wilkinsburg, Penna.

URING Mountalns?

TO
indicate height accurately.
Transport, Garden City, N.

Our altimeters
§1.95. Alr

“midgets, parts—3I0c. Ilustrated literature.
Midgets, Box 543-H, Zanesville, Ohio.

AUTOMATIC Exhaust-gas receiver on
muto, eliminates carbon- manoxide. HE‘].HI:I.I
E!nt.zlnt.. Hollister, Ario de Rosales, Mich.,

axico.

1930 IGNITION Supercharger.
starting, mileage, pep, less earbon.
E G Sales & Mig. Co.. New York.

ALUMINTUM Alloy pistons. automotive,
nviation. diesel, Industrial, marine, midg-
et, model, motoreyele, outboard. Piniched
or semi. Judson Mfg Co.. Hedge and Gil-
lingham. Philadelphia, Peona.

. MIDGET Racers, two-passenger a.utqs
Midget motorcycles, motorscooters,

Jtors, wheels, parts, plans, Handbook cut-
alog, 58 illustrations, 20c coin. Midwest,
Box 1850-E, Chicago,

Quick
$1.35,

AUTO TRAILERS

BUILD The famous, low-cost Jim Dandy
Cabin Trailer. Complete plans and in-
struetions 50e. Plans to build the beauti-
dul, streamlined Jim Dandy Cabin Crulser,
£1.00, Traller Bullders Manunl and cata-
log of trailer parts, supplies and equ:lpment
—aover 100 interesting, fllustrated pa
25c. Order today, Satisfaction aul.rmteed
Trailer Supply Co., 411-A Jackson 8t.,
Wausau, Wisconsin.

TRAILER Engineering book tells how to
build satisfactory trailer coaches; working
drawings. complete instructions, engineer-

ing details. £1.00 postpaid. $1.15 C.O.D.
Ray Kuns, Dept. 108, Madisonville, Cin-
cinnati. Ohio.

AUTO SUPFLIES AND EQUIFMENT

FREE Wholesale bargain catalogue auto

supplies, equipment. tools, For dealers

1:1;115' NA?éerir:u.u 1189 Bedford Ave., Brook-
n

1938 PLYMOUTH (Deluxe)d, Chrysler,

to, Dodge cars shift much easler with

rod added to lever. Send for free disgram,

Dual-Eez-Rod, P.O. 267, Grand Cen-
tral Annex. New York, N. ¥.

ELECTRIC Tire regroover to regroove
tread -;m smu-uth or worn tirea, Guaranteed

lg ts wanted. Lee Mig. Co.,
540 F{rweli

rtland. Ore.

STOP I'Jarh-un l:umprfsa.‘pnn knock—In-
CTEHse POWEr, E!m]:lle. easy. Complete in-
structions, disgram, $1.00. Box 277,
Ventura, Calif.

PLATING Qutfits for auto parts. Con-

nect to a battery. No ks used. Free
particulars and proofs. Gunmetal Co.,
Ave. J. Decatur, Ill.

MOTORCYCLES, BICYCLES, MOTOR
SCOOTERS AND SUPPLIES

USED Wheel driven polies sirens. Har-
ley fttings. Very powerful, driven by used
starting motor. Send $6.50. Will ship ex-
press patd. Knuth's, 2491 Fondulae, Mil-

waukee. Wis.

MOTORCYCLE Bn?. all slzes. M. F.
Allen, Box 497, Elgin, IIl,

MOTORCYCLE Parls and accessories,

H!‘:’W and used. for all motorcyecles. Write

or prices. Henderson list 10e. Triangle,
Illl Washington, Chicago.

ALLOY Pistons $3.00—Harley, Indian,
Henderson. Excelsior, Cleveland. Cylinder
grinding, rings. bearings, gaskets. chains,
sprockets, helmets, goggles, acoessories,
parts new and used for less. Catalogue
and wings pin 10c, Ballak, 1115 Chestnut,
Bt. Louis, Mo, o

Street. Tulsa, Okla.

HIGH-PRESSURE Nozzle—Combines air
and water pressure for cleaning chassis
and engines. Alr controlled. Snap on-off
air connector. Itz efficiency will amaze
vou. %575 postpaid U. 8. and Canada.
Details free. A, L. Hess, 11356 8. Atlanta

SENSATIONALLY New ‘soapless” car
wash. 500 :mm. 4 packages 25¢. Slick-
shine, Mewark. N. J.

BARGAINS—Compressors, welders, bat-
tery chargers, car washers. atiractively
riced.  Terms, trial. Write for
ist. Hobart Auantomotive Supply.
M-8%5, Troy. Ohio.

n
Box

CRANKCASE Oil—Refine yourself, thou-
sands do, simple, inexpensive, be smart,
investigate. Technical Laboratories, East
Haven., Conn.

MODERNIZE Your gearshift! Make
simple, neat, standard shift., dash control.
Illustrated instructions. 30e. Shaffer,
Litchfield. Nebraska.

CARBAWAY Cures sticky valves, ping.
Inereases compression, power. ck-up,
Get “'new-motor-pep.'” 2100, E-Zee-Doo,
108 North Dearborn, Chicago,

AUTO. Furniture lish concenirate,
Make pint polish by adding water. Twen-
ty cents. Gray, 378 Richmond, Buffalo,
New York.

RE-REFINE Crankcase d:n!.n.tnn. Té=
%uast information. Zelball, Mount Haolly,

ACETYLENE Weldin aumu 532.95;
electric  welders. $74.95.  Easv-payment
plan. Box 331, Hamilton, Ohio.

BUILD S8cooter bike from scrap parts.

Plans 16c. Readers Service, 800-76 North
Clark. Chicago.
MOTORECOOTERS! ESave T0% build-

ing own Comet scooter, We 5up‘pli' DRTts.
Literature, drawings 10¢. Comet Cycle
Company, Box 3032, Madison. Wisconsin.

BICYCLE Lamps lighted by generator.
Batteries unnecessary. Ride safely at
night, Complete generator, chromium head
and tall lamps $3.88 postpald. Free folder.
Guerrierl, 911 Wellington, Chicago, Il

YOUR Money's worth at Knuth's, The
best buys In reconditioned Harleyas, Just
think! Fully equipped police ﬁﬁ“ﬂs
37 - B0's only $250.00. 36 - B0's for &

Many other bargains. Send 6e for bulletin,
Knuth's. 2491 Fonddulac, Milwaukee, Wis.
“Everything for the motorcyclist.”

MOTOR Marvel ready! Mead's sensa-
tional new Ranger Scooter goes 120 miles
per gallon, 35 m.p.h.. ride, rent or sell for
profit, pleasure. Dealers, u:enl:s wrlte fm.-
special introductory offer, mi: free
circular. Hurry! Mead Cyecle Em:npnny,
Dept. A-1, Chicago.

WRITE Us for motorscooter. midget car,
Pnta{jﬁl motars. Clear-Vue Co,, Day-
on 5

HARLEY And Indian pistons, Alumi-
num alloy, absolutely guaranteed, $2.50.
With pin and H:l.rce rings, §3.25. Frank
Reed, 18068 Ave. B, Council Bluffs, Towa.

MG'MREYCLEB. Reconditioned, New,
used, parts and accessories. All makes,
Large stock. Bargains. Illustrated cata-
log, 15e. Indian Motorcycle Sales, Kansas
City. Mo.
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MOTORCYCLE Bargains., lowest prices,
bargain sheets for stamp, Motorcycle ac-
cessories,  Rochester arley Davidson
Corp., 120 W. Main Bt.. Rochester. N. ¥,

MOTORCYCLE Cylinder boring $2.00.
Aluminum pistons, stock or racing all
models, (dealers supplied)., New an ‘uzed
Indian parts., Used motorcycles. Stamp
brings list. Phila. Indian, 1635 Hunting
Park, Philadelphia, Penna.

NEW Push-A-Bike outboard motor for
your bicycle. Complete with pneumatic
tire. Ready to attach. Richburn Com-
pany, Aurorn. Missouri.

BUILD Power scooters, midget cars, We
supply tires, wheels, motors, Lowest prices.
Send 10¢ for plans, etc. Bild-Ur-Own De-
vices. 5238 Lake. Chicago.

INSIDE Dealer prices. Overstocked,
models. Indians and Harleys, Rebuilt,

aranteed. Dime brings latest list. Cran-

all-Hicks. Boston. Mnss,

all

ELECTRICAL SUPPLIES—EQUIPMENT

POPULAR MECHANICS ADVERTISING SECTION

MACHINERY, TOOLS AND SUPPLIES

ELECTRO-SCRIBE:
Writes, engraves all metals.
pald. Detalls, Beyer Mig.
Cottage Grove. Chicago.

BARGAINS—Are welders., also motor
generator. Write for new bargain list tell-

Electric  pencil.
E1.00 posi-
Cao., 4515-K

ing needs, Hobart Bros., Box M-B57, Troy,
Ohia.

EXHAUST Fans, 12 inch, $11.75! All
sizes. New, ﬂuamnt.eed Circular. Do-

mestic Electric. 118 East 28th, New York.

ELECTRIC Engraver. engraves all met-
als deeply, dollar. Hudson Bros., East
Syracuse, N. Y.

REPAIRING Electrical appliances and
330 other money making shop kinks in Vol
31, Bhop Notes, only 50c postpaid. Popular
Mechanies Press, 200 E. Ontario Bt., Chi-
CRAED.

RECONDITIONED Motorcycles. New—
used parts for all makes. Authorized Har-
ley-Davidson dealer. Whitman Motorcycle
& Supply Co., 405-8 Southwest Blvd., Ean-
gns City. Mo,

MOTORSCOOTERS! Save $30-560 build- bu.ilﬂﬂ
{ng latest, easiest built scoot. BSteel ki
$3.95, plans free. Complete ilh:stﬂted
cl.talng S0c coin. Midwest Motors, Box
1958-F, Chicago.

MOTORSCOOTER Plans and literature
on wheels, tires, motors, ete. 10c. Hon-
sakers, Masontown, Penna,

AVIATION

PROPELLERS For airplanes, sleds,
boats. Catalog 10c. Banks Propellers,
Love ‘Field. Dallas. Texas,

130 AIRPLANES $35 Up. Terms, trades
Complete eatalogue 25e, Used Alrcraft Di-
rectory, Athens, Ohio.

AIRCRAFT Op tunitieu! 10
photographs  $1.00. Lynnpeltcher,
Del Monte, S8an Diego, California.

JUST Out. Practical course in flving.
29 chapters. illustrated, complete. Omnly
$1.00.  Aircraft Directory. Athens, Ohio.

AEROBATICS—Loops. rolls, cart-wheel,
vertical B's., 25 stunts with diagrams, all
I'uII,:r explained. $1.00. Flving Facts, Box
Jacksonville, Plorida.

AVIATION  Apprentices — Airminded
young men Interes in training for en-
tering aviation as apprentices see ad on
page 194

GRADUATE Airplane mechanic.

exclusive
4772

Ten

weeks. 5100 week, Graduates with lead-
ing concerns. Free catalog. United Alr
ool. Elgin. Il

PROPELLERS For airplanes, sleds. Ice-
sled blueprints BIJT.I%II.‘E Catalog dime.
Lorenzen Propelle Niles, Michigan,

GET Into aviation, Pilots earn up to
$6000 a wyear! Airplane mechanies and
aeronautical engineers also get big pay!
Prepare at this Lincoln government ap-
proved school. Write for complete infor-
mation. Lineoln Airplane & Flying School,
2004 Alrcraft Bldg.. Lincoaln. K.

LEARN To fly free, Folder,
Ohmeyer, Box 381, Hempstead, N. ¥

dime,

ELECTRIC FENCING

DIAMOND Grinding wheel dresser $£3.
Collectors specimens $1. Carmody., Box
144, East Orange, N. J.

PLABT]'.GS Bra.sa aluminum, Dowmetal,
monel, stainless steel, gears. ete. Ca.tu.lnn‘.
10c. Hobby Supply House, Box 2014, Pitts-
burgh. Penna.

STRETCH Your dollar with Atlas sh
equipment. Metal and wood lathes, dri
presses, arbor presses, shapers, vises, mo-
tors. grinders, tools, and attachments.
Bend for new 1939 catalog. Atlas Press
Co.. 2843 N. Pitcher So0., Kalamazoo, Mich.

BARGAINS, Demonstrators, electric arc
welders, guaranteed, 30 days trial and
terms. Write Hobart Welder Exchange,
Box M-854, Troy, Ohio.

KANO Penetrating oll—Laboratory dis-
covery. Loosens toughest corroded nuts or
money back. Removes carbon. Plot, $1.
Territories open, Norwood Products, 73 E.
Wacker. Chicago.

MAKE Electric fencer from old automo-
bile coil, Complete plans 10c. No extras
to buy, LeJay Manufacturing. 947 LeJay
Building, Minneapolis, Minn,

ELECTRIFIED Pence, home made, spe-
cial diagrams. instructions, 25c. BSover-
eign's Sales, Toronto, Canada.

WELDING AND SOLDERING

LEARN To solder, anyvthing, gquickly,
efficiently. Mail 26c for interesting book-
let. Lyle Btrand. Ethan, So. Dak.

BUILD Powerful a.c. welder for £5.00
without rewinding. High line transformer
and $10.00 makes 200A welder. All plans
$1.00. Information dime. Welders Supply
Co.. Bellefontaine. Ohio.

ARC-WELDERS, Plans. Material, Ha.\rﬁ
money. Holgerson's Bervice, Canton. Has.

15-200 AMPERE Arc welders from Dodlﬂ
generators. Complete plans 35e. 100 other
generator ehanges. LeJay Manufacturing,
347 LeJay Building. Minneapolis, Minn,

BUILD Your own arc-welder. Learn
from specialist. See previous Welders Club
advertisements in every issue of Popular
Mechanics since May, 185368, Welders Club
of America, AB-3432 M-Mart, Chicago.

DEMONSTRATORS, Electrie are weld-
ers. Money-saving prices. TUsed by the
government. Trial and terms guaranteed.
Hobart Welders, M-843, Troy, Ohio.

FOR Bala: Over 3.000 feet welding ca-
ble. Buper and semi-flexible: low as 5S¢
%‘i:rt foot. Welders Club, AB-3433 M-Mart,

CRED.

PLANS PFor powerful low cost 110v weld-
er. 51.00. Marvelweld, Box 1156M. Ban
Franciseo,

REBUILT a.c. d.c. Are welders, all sizes:
engine governors, idlers. Terms. Low
prices. uaranteed. Service cn,
Cedar Ave., Cleveland, Qhio,

ARC Welding, procedurs handbook of
design and practice. Latest world stand-
ardtnu.rimrlw. al‘.g m“é!{lua only tl..'i‘l:.i

paid. Popul cs Press, Dep
?E;E}. 200 E. Ontario 8t., Chicago.
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BATTERIES, GENERATORS, ETC.

ENGINES, MOTORS, DYNAMOS

HI-LIFE Bicycle generators operate
lights direct or charge miniature Kic-0
storage battery. Write Eimley, 1271 E,
Ferry. Buffalo. N. ¥.

EDISON Storage batterles for lght-
power sy¥stems. Non-acid. oriess, fif-
teen year life. TFive year unconditional
guarantes. Bargains in complete lighting
systems. Low prices. Pree illustrated lit-
eratures. ""See-Jay'" Battery Co., 83 Bter-
ling Ave.. Yonkers. N. Y.

FARMLITE Batteries—40%: discount.
Buy direct. 32 and 110 volt light plants.
York Battery Co.. York, Penna.

ELEGTRDFLATING—M&W? generators
or belt drive, attractively priced.
terms, trial. Hobart Platers, Box M-8% B
Troy. Ohio.

EDISON Lifetime storage batteries for
light and uuwer Eliminates seid battery
ases. Long guarantee. All kinds re-
built lenmtlmi plants, motors, and mis-
cellaneous articles at bargain prices. Free
interesting literature. T, Hawley Smith
Co., Croton Falls. N. Y.

REWOUND Autu generators give 110
volts a.c. for 1i outfit. Complete in-
atmct.im in B otes for 1937 only 50

Pn:nru]ar Mechanics Press,
¥, ‘Jﬂﬂ . Dntario Bt., Cmum

BARGAINS—Plating generators, motor
generator sets, also are welders. New low
prices for large and small shops. Trial—
ea-a: terms if desired. Hobart Bros., Box

M-B96. Troy. Ohio.
GOVERNORS—Auto engine, $5.00 up,
Candee, 127 Llewellyn, Los Angeles,

MOTOR Winding data, Introductory se-
lection single and three phase, §1.00. Mo-
tor Data Co.. Box 7631, Kansas Clty. Mo,

MOTORS, Generators, converters, mo-
tor-generator sets, all types and sizes,
State your needs. Queen City Electric, 519
South California, Chicago.

BARGAINS—New pricelist free. Pans,
motors, grinders, drills, shavers. home
workshop tools, Candid type camern £1.10
postpaid. Mallorder Electrie, 713 South
Dearborn, l:.‘hllzazg.'_

AIR Compressors, new, 19x135, $6.00:
2x32, §7.00; 2'5x2, 38.00. Guaranteed,
check or money order, Free catalog,
tional. 1915 South State. Chicaga,

REFINE Used oil without cost. Pl.l'l‘.iﬂl-
lars. F. Gerwin, Fairview. Oklahoma.

BARGAIN—'% Hp. motors, 60 cycle, 1
ase, 110 volt. like new, guaranteed, $7 40,

nd check to Erie Electr 2
Church, Buffalo, N Y!.m M 051N

Na-

WANTED, Bmall metal lathe. also equip-
ment for home metal workshop. . G. M.
Hutsell, Payetteville, Texas,

DRILL Grinding attachment fits bench
grinder, hand or power turned. Handles
Elzes 3718 to 1'4". Price 87.85. Descri ﬁ;
tive literature on reguest. Tractor-L
Co., Bidney, Iowa.

CONCRETE Bullding block machines
and molds. Easy mmmh. Catalog free.
Conerete Machine Co. South
ton Ave.. 5t. Louls. Hﬂ
T 14" x 6 CGREAVES Klusman cone head
enl ne lathe, quick change. No. 0 Cincin-
miller, cheap. Write for particulars.
Cinclxmau Machinery & Supply Ceo., 221 E.
Becond Bt., -Einclnm.ti Ohio.

BOATS, OUTBOARD MOTORS, ETC.

i-i

ROPELLERS, Gear pumps, stuffing
bm:ns bearings, ete. Wm. Baker, Pond St.,
Quincy. Mass.

TRADE Outboard motors, §15 up, New
$37.50. Motors, Janesville, Wis.
ELECTRIC Outboard {rom old automo-
bile generator operates with car battery.
Bmooth—quiet. Plans 10c. LeJay Manu-
facturing, 547 Leday Building, Minneap-
olis, Minn,
18§ FOOT Plywood runabout—building
lans in June Rudder 35c. Free catalog
thuilding plans, Rudder, 15 Murray

St.. New York.
BUILD 12 Foot boat—row, sall, out-
Readers Serviee, 800-83

board. Plans, 15c.
North ciar'h: ch[u{m

MARINE Motor bargains, All makes and
sizes factory reconditioned and guaranteed.
Write for our bargain list. Unlversal Mo-
tor Company, Dept. 3, kosh, Wiscon-
sin, or 44 Warren Street, New York. N, ¥.

SEE Our ad on page 124A. Cleveland
Boat Blueprint Co.

BUILD A boat by the Welch System.
Pully machined parts ready for assem-
bling boats of ¥ types. The Welch
Bystem makes it ible to have a better
boat at the lowest possible cost, Materinls
for equipping: repairing; and refinishin
boats: propellers: marine paint: salls an

‘:t.e Cap marine motors. Send 10¢ for
ﬁawe catal Weleh Boat Company,

Btation EK-1. lwaukee, Wisconsin.

AIR-COOLED Inboard motorboats. Com-
plete $75.00. Details. Clear-Vue Company,
Dayton. Ohio.

BUILD Your own boat with Bay City
Prefabricated frames and materials. Save
up to 2/3s. Lumber, fittings, engines and
equipment. Send regquirements for quota-
tion. Illustrated catalog 100 boatz © to T8
feet 10e. Bay City Boats, Inc., 1552 Adams
Bt., Bay City, Mich.

FCIRD-!EPHYR Marine conversions.
Eatﬂ.l 10e. Lehman Engineering Com-
of:iapt D. Newark, M. J.

Philadelphia. Penna.

ASSEMBLE Your own boat. Our finished
knock-down frames and materials save you

2/3 builder’s cost. All tyvpes and si
Bend 35¢ for big catalog. mm‘mt‘ﬁ.
Ine.. D4. Saginaw. Mich.
OUTBOARDS — Save 5. Good used
E““ all makes and mudel.a Bargains re-
motors. Crandall Hicks Co.. 959

Commeonwealth, Boston, Mass,

BOAT Designers are highly peid profes-
sionals. Complete course
Westlawn, Montville, N. J.F SO
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POPULAR MECHANICS ADVERTISING SECTION

SPORTING GOODS, GUNS, FISHING
TACKLE, ARCHERY

PORT Orford ecedar boat kit $10.00,
Crater Lake Boat Co., Ashland, Orvegon.

USED Guns bought. sold, exchanged.
Btate wyour wants, Andrew Spina, To-

wanda, Penna,
BARGAINS! A-1 Gov't, Blings 50c,
swivels 35c. Gun catalog bc. J, Warshal

Bons, First-Madison-PM. Seattle, Wash.

HEW. Self lighting. no friction, cigarette
lighter. Instant self lght: eusranteed.
Wind, weather proof, nickel plated. Quaﬁ—

ter fcoin) postpald. Icecraft. Troy.

POFE'B WDtl'Id-i'amm osage bows. Free
literature. E. F, Pope. Woodville, Texas.

BIG Money made selling golf ha.!lt Ev-
ery golfer a prospect. Dads, 330 B. Wells,
Chicago,

ATTENTION! BSporting goods at mini-
mum prices, Flshing, hunting. lrt:hery.
golf, tennis, camping, every sport.
catalog. International Sports. 3301- Jan-
rence, Chicago.

CAMPERE, Build, {without sewing),
combination sleeping hammock and tent.
Instructions 50c. Local material costs
£5,00, Three hours work, Assembled post-
paid £14.00. Wynkoop Mig., 1403 5. Broad-
way. Denver, Colo.

REPTILES:
25¢c each, postpaid.
Co,. Winfield, Eansas,

PUPPIES! All kinds from six dollars,
dime brings details. Royal Kennels,
Chazy, New York,

Chameleon, turtle. newt,
Quivira Specialties

BEAUTIFUL Pure whiten pknlltce dogs.
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MONEY In rabbits and cavies. We buy
and put ¥you in touch with other markets,
Catalog and copy of magazine 10c. Or
send 25c for book catalog and price list
and year's subscription to the American
8mall Stock Farmer. Stahl. Box 1, Holmes
Park. Mo.

BELL By mail. Make own wonder prod=

Ansonia Eennels, Mose uct. Write Springer, 8723 Union, Chicago,
STANDARD Rabbit Journal, Milton,
POULTRY AND FARM BUFFLIES Penna., year S0c. Sample dime, Supplies.
MAEE Money with poultry. Resd Amer-
lea's leading poultry magazine for lstest BOOKS, PERTODICALS, PICTURES,
information. Three Yyears $1.00; nine POSTCARDS

meonths 25¢. Poultry Tribune, Dept. E-93,
Mount Morris, IIL

SUMMER Prices on Salem chicks.
Barred. White, Buff Rocks: Wyandottes:
Reds; Orpingtons $6 45—100; White, Buff,
EBrown Leghorns; Anconas $6.25—100. We
pay postage, will ship COD, Salem Hatch-
ery. Box Bl, Salem. Indiana.

WASHINGTON, D, C, Actual snapshots
public and historical interest, 12 different
views, $1.00. Mailling Service. Buite 1204,
gu.clm H Street Northwest, Washington,

RELIABLE., Authorized
service, Complete list, all periodicals, 3c,
Greviock Agency, Williamstown, Mass.

subscription

TREES, SHRUBE, ROOTS, HERBES

JUST Out! World's greatest “"Herbalist
Almanac.” Beautifully illustrated in nat-
ural ecolors. Contains over 200 old-fash-
ioned herb medicine recipes for home use.
10¢ postpaid. Worth dollars! Botandes,
145 W. 112th Bt., Chicago.

GOLF Clubs. Five club matched eet
ﬂ.ﬁll_l.n%.menln Surplus, 123 Galena, Free=-
por .

BOWS., Arrows, raw materials. Beauti-
ful catalog (over 125 pictures) and “'Es-
sentials of Archery”’ & handbook on making
bows and arrows 35¢c. Evervone intending
to make their own should have this man-
ual. Instruction folder and catalog 10e.
L. E. Stemmler, Queens Village, N, ¥,

ARCHERY Headquarters — 617 South
State, Chicago. Catalogue free. Complete
instruction book 50c.

FIELD GLASSES, TELESCOFES
AND MICROBCOFES

TELESCOPES. Microscopes, binoculars;
1839 bargain catalog free. Brownscope Co.,
B West 2Tth Btreet. New York.

FREE Instructions. Bulld powerful tel-

escope. Jamer, Hox 94, Manorville, N. ¥

ASTRONOMICAL Te]moge binoci-
lars, cameras, microscopes, bought, sold,
repalred, Send l0c for list of instruments
%ﬂ%red. Rasmussen, Box 204, Amsterdam,

BARGAINS, Telescopes. binoculars, mi-
croscopes, new, used: everything for ama-
teur astronomy: catalog 10c. American
Telescope Laboratories, Dept. 21, Haolly-

FARMS AND FARM LANDS

THE Great Northern Rallway serves an
agricultural empire where rents, prices and
pperating costs are low in Minnesota,
North Dakota, Montana, Idaho, Washing-
ton and Oregon. Write for free book. E. C.
Leedy, Dept. 857, Bt. Paul. Minnesota.

GOVERNMENT Lands ten cents acre up.
Information all states twenty-five cents.
Wational Tax Service, G00A Majestic Bldg.,
Detroit. Mich.

FLORIDA Tax deed lands. Good fruit
and farm lands., Ten acres £70.00. %5.00
down, $5.00 month, Many others. Florida
}‘Tm: Deed Service, B00TG Nebraska, Tampa,

orida.

400 ACRES Near lake, valuable wood and
timber, broad productive fields; attractive
bldgs., B-room house, barns 40x50 and
40%80, basement: on lmproved road; estate
gaerifice, $2500 including 0 cattle, 3 hogs,
crops, machinery; part down; pictures page
13 big free catalog many states. Strout
Renity, 255-FP 4th Ave., New York City,

GOOD Farms avallable, Washington
Minnesota, Idaho, western Montana, Ore-
gon. Dependable crops, favorable climate,
Write for impartial advice, literature and
list of typical bargains. Specify state.
J. W. Haw, 119 Northern PFPacific Ry.,

SEND 10¢ For trial subseription, Amer-
iean Freeman, oquestions and answers
magazine, Haldeman-Julius, Box 106,
Girard. Kansas.

MAIL Scenic postcards from mnation's
capital, your own handwriting. Send 25
cents for two or 50 cents for six scenic
posteards; you address, then return here
for mailing, Malling Service, Sulte 1204,
Eu.clma H St. Northwest, Washington,

QOCCULTISM, Spiritualism. psychology.
Maha Devajata, 632 West 47th Street, Chi-
CARO,

VALUABLE Bock of “Startling Infor-
mation,” [nteresting catalog, both 10c.
Baran, Bay City, Mich.

CIVIL Eervme Home study. Federal,
state, city. Popular Mechanics, 200
E. Ontario Et Chicuu.

GAMES—ENTERTAINMENT

FPLAYS, Operettas, musieal comedies,
complete minstrel first-parts with song
programs, blackface skits, vaudeville mets,
m:mulup dianlogs, recitations, juvenile

ys and songs, musical readings. enter-
Eﬂtnm:nta make-up goods. Catalog free.

Denison & Co., 203 N. Wabash,
De:pL 11, Chicago.

MAGIC TRICKS, PUZZLES,
JOKER NOYVELTIES

FUN Galore! Owver 200 famous puzzles,
tantalizers, giibblers, mystery problems,
party tricks, magic with matches, coins,
checkers, pencil and paper. Only collec-
tion of kind! For amateur or expert. Send

wood. California. St. Paul. Minn B Jgray..- Wt S Central, Indianap-
: . 5 5. B

ANTIQUES, RELICS, INDIAN GOODS FAEM MACHINERY AND SUPPLIES LOOK! Professional magic! Stage illu-

sions| Mystery acts! Vanishes! Card

ARROWHEADS! Glacial boulder beau-
ties. Rainbow variations. Don MeKillop,
Regina, Sask,

INDIAN Relics, coins. bills, gems. crys-
tals, curios, ete. Illustrated ceatalog Be.
100 ancient arrowhends $3.00. H. Danlel,
Hot Springs, Ark. AL

SWORDS, Raplers, 'g'i:sm].a dlsgers ar-
mor lst 10e. Robert Abels, BEDA Leéxington
Ave., New York.

INDIAN Relies, beadwork, eoins,
minerals, old glass. Catalog 6e.
Museum, Northbranch, Kansas,

TAXIDEEMY

YSECRETS Of Taxidermy."” Read Mod-
ern Taxidermist Magazine, Complete illus-
trated articles, methods., Pull page photos.
Crammed full with time-saving taxidermy
information, Three latest editions 25c.
Modern Taxidermist Magazine, Greenfield
Center. N. ¥.

TAXIDERMY Suppliess—Quality artifi-
cinl eyes, teeth, genuine Jonas head forms.
Tools, materials, etc. Everything for the
progressive taxidermist. Send 10c for bl
{llustrated ecatalogue. Jonas EBEros., 101.5
Broadway, Denver, Colao,

curios,
Indian

DOGE, FETS, BIRDS

SPORTSMEN: 200 Pointers, setters,
straight cooners, combination hunters, rab-
t and fox hounils, Reasonable. List free.
Ramsey Creek Hennels, Ramsey. Illinois.

PETS. Equlrrals I:rinds monkeys, snakes,
%_lllg'atnrs Snake King, Brownsville,
exXas,

GARDEN And gll purpose tractors at
factory price. Shaw Du-All 2 to 8 horse-
power, riding or walking types. Does plow-
ing. discing, harrowing, cultivating; mows
lawns, cuts weeds, doez hauling: runs belt
machinery. Air or steel tires, Thousands
in use. 10 day trial. Write for free cata-
log. Bhaw Mig. Co., Dept. PM-3, Gales-
burg. Kansas.

FROFITABLE OCCUPATIONS

tricks! Magician's secrets! Packet jokes!
Puzzles! Novelties! Two big catalogs!
Both illustrated! Both for 20¢. Lawson

;icﬁ Company, Dept. P10, Queens Village,

MAGIC Catalogue 20e. Pme trick. Lynn,

105 Beach, Jersey City,

H&‘I.I"E Fun! Fool ynur fr!endu-! Latest
trick jokes, 10¢ brings illustrated catalog
and snappy free trick! Broadway MNovelty
Co.. Box 7b, Pelham, N. ¥.

EARN Big commissions in spare time as
thousands of our representatives are now
dolng! We start you in profitable business
taking subscriptions to all magazines. Re-
newal grders each year help you build sub-
stantial business in your community. No
experience needed. Clip this ad and mail
with your name and home address to In-
ternational Circulation Co.. Ine.. Dept.

ByPE}. 5Tth St. at &th Ave., New York,

HOW To earn money at home! Big, free
book tells inside story—how hundreds are
earning cash raising mushrooms in cellars,
sheds, Cash pald for all raised. Write to-
%ﬁr. United. 3848 Lincoln Ave., Dept. 64,

CAED.

YEARS Listing, blg mails, and Employ-
ment Jaurnl.l Winchr.slur Ohio, 25e.

H'LTTRIA BE'H.'I."EI’ smn pair, money mak-
ers. Information, feeding. care, pens, Zbc.
guﬂndal?‘ur Farm, 2067 Dufferin, Toronto,

nada,

MEN—Women, uflemte "EWEI&IW Candy
Factory'' home, all or spare time, Steady
income. (Our 3lst i'ear'l I'-Iillrer Rags-
dale, Inc., Drawer & nge, M. J.

LARGE Magic :I.ta.lng 25c. Hundreds nt
tricks. Chicago Magic Company, 2300 N
Mason Avenue, Chicago.

MAGNET,. Alnico, new wonder alloy lift.u
50 times ocwn welght, 60c, Large SI,
Advance, B61-P9, Minneapolis,

USE Regular unmarked playing cards as
trick decks. Send $1.00 for sample cnrds
of ten different popular decks. Bee, Bicy-

cle, others, Bhwins keys making them
trick decks., Tellurium ©Co., Box
678-PM, Wallace, Ida.ho

AMAZING! New 100 page catalog 500
tricks 10c. Lyle Douglas, Statlon A-5,
Dallas, Texas,

EARN Money in any crowd. Call names
of strangers, tell uns en questions. Pro-
fessional course mind reading, spirit writ-
ing. etc., $1. Henderson, Box 341, San
Bernardino. Calif.

WORLD'E L £ & shnp rofes-
glonal catalog. 25¢c. Hol . 42nd
Bt., New York.

LEARMN Ventriloguizm, 3o stamp brings

articulars. BSmith, 136 N. Jel’.’erm.

eorla, Ilinols.
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RARE COINS

COINS Wanted—Coin collections. rari-
tles, proof. gold, absolutely niqhe'st prices.
A. French, Rte. 1, Troy. N. ¥

OLD Money wanted, Do rm.: know that
coin collectors pay up to $100.00 for cer-
tain U, 8. cents? And high premiums for
all rare coins? We buy all kinds. Send
4¢ for large coln folder. May mean much
profit to you. Numismatic Co., Dept. 20,
Fort Worth, Texas.

COIN Collectors: 1939 catalog pricing
all U. S. coins, its bills: also foreigm.
Send 25¢. Schultz, 419 First National Bank
Building, Cincinnati, Ohio.

10 UNCIRCULATED 19383 Jefferson
nickels §1. A. P. Gasser, 4008 W. 21st 8t.,
Los Angeles. California.

“WE Buy your scarce Lincoln pennies.
Bend stamp for prices. Monterey, 749,
Bevert_v Hills, Calif,

RARE—1908-8 Indian cent and list $1.00,
1831-8 25¢. 1932-D 10e. Landon, Box 1733,
Wilshire Station, Los Angeles.

CI'U'IL. War token and harznin list 15ec.
Indian heads, 10 different 25¢. Lincoln
heads, 13 different 256c. Paget, 546 West-
fleld, Rochester, M. Y.

WILL Pay $5.00 each for certaln Lincoln
pennies; ndianheads $100.00; dimes
$£700.00. Catalogue 10c. Federal Coln Ex-
change., Columbus, Ohio,

UNITED States large cents, special, 1758,
1800, 1803, three for §1.00; postpaid. 8.
Eoepnel Merr.ltt Building, Angeles,
California.

UNITED States and foreign coln catalog
Sc. James Randall, 407 South Dearborn,
LChicago.

" GET Profit and pleasure in collecting old
coins, Send l0c for G6-page illustrated
coin catalog. You'll be delighted with i1t
Send for it now. B. Max Mehl, 370 Mehl

Bldg., Fort Worth, Texas. t rare
in U. B. Imﬂlshed

coln establishment
38 vears.

BIG Prices pald for certain wanted coins.
1909 cent $10.00, some silver dollars $4000,
1B64-1865 Indian head cents $100.00 each,
dimes before 1895, $600; liberty head nick-

la before 1814, 00  encased postage

s; some large pennies §2000; half
c!nta $275.00; paper money, gold aqua.r.
£1500, foreign coins $165, some worth
£6000 each, You may have coins for which
we pay big premiums. Therefore send 15c
today for 1839 big illustrated coin book for
ecertain wanted coins. National Ocin Cor-

tion (B0). a_Beach, Florida.

COMMEMORATIVE Hall dtll]nru T.dﬂ-
coln, Btone Mountain, Oregon,
Cleveland, Eentucky, San Diego, Lonf 1s-
land, $1.50 each. Illustrated ca Ixae
E’gih“' 25c. MNorman Bhultz, Balt e,

FREE|! Foreign cooin, banknote. and
large illustrated nu]n catalogue. Send 4c
postage. Coin approvals sent. Tatham
Colneo, Enrin:ﬂﬂd-lm Mass,

$§6 TO 8500 Each paid for hundreds of
old or odd coins. Eeep all until posted.
Many very valuable. Send 10 cents for {l-
lustrated Coln Value Book, 4x8, Guaran-
teed buying and selling pﬂnrs 31 {:I.l'ﬂ- in
?quainea-: Coin Exchange, Box 5

OLD STAMPS WANTED

PAMPHLET With instructions for rec-
ognizing, selling rare stamps, ten cents.
Herman Herst, 116 Massau, New York.

STAMP COLLECTING

SUPER-QUEER Packet—50 stamps from
hard-to-get dark Afriea, strange Orient,
queer islands, showing animals, head-
hunters, snakes, warriors, ete,., plus scarce
Tannou Touva triangle, orchid octogon,
Costa Rica diamond, Ecuador-U.8. A. con-
stitution, showing our flag in natural col-
ors, Niearagua—Will Rogers (a beauty).
Entire packet 10¢ to approval applicants

only. Falk, Ine., Box 522, Jacksonville,
Hurtda
T THINK! You pet stamps cataloging up

to $1 in our collections of 50 different air-
mails, ftrisngles, commemoratives. ete.
Over $3.75 catalog wvalue for only 50e!
W. Torgesen, Teaneck. N. J.

ANIMAL Stamps! Fascinating packet
jungle beasts, exotic birds, fishes, spirited
horses, Yours for 5¢c with quality approv-
als, Pine Tree Stamps, Box 334M, Augusta,
Maine,

LOOSELEAF Commemorative album free
with approvals. 10¢ malling. Poark Stamps,
LaGrange, Il

POPULAR MECHANICS ADVERTISING

GIANT Packet 200 all different. from
Afrlea, South America, Asia, South Sea
Islands, ete. Includes world’'s smallest
stamp, trlangle and diamond-shaped
stamps, animal stamps, Micaragua Olym-
pic “baseball” commemorative; and many
others. Also packet 17 different United
States (cat. 65c)—all obsolete., including
§5 denomination, commemoratives, ete.
Total catalog value nearly £5.00! All for
B¢ to approval applicants. Write to-daw!
World-Wide Etamp Co., Box 600, Camden,
MNew York.

FREE—From every continent, 155 differ-
ent. airmails. triangle, commemoratives,
pletorials, many U. 8. and others, with lc
approvals. Send 6e for postage and han-
dling. Ace Stamps, Buclid Arcade, Cleve-
land, Ohio.

ROYAL Visit stamp annual free—Sixty
pages with hundreds of illustrations fea-
turing Canadians, Newfoundlands, United
States, colonials, foreign, supplies. Bent
freec. Gray Stamp Company. Dept. PM.,
Toronto, Canada.

WHOPPER Packet 5Se. Jubllees, shipa,
triangles, map, diamond, alrmail. boy king,
Vatican., Azerbaijan, Siam, Iran. Iraqg,
Peru, Iceland, efe. 33 dandy stamps, only
Bec with approvals, Dominion Stamp Com-
pany, Dept. PM. Arlington. Va.

TRIANGLES! Triangles! Triangles!
Triangles! Count them. Four! With fa-
mous Rivera nude stamp. Only 3¢ to ap-
proval applicants., Cactus Junior, Tueson,
Arizona.

CGERMANY Latest automoblle issue sur-
charged Nuremburg race. Complete mint
set 30 cents. Admiral Stamp Co,, 125-21
Hillside Ave.., Richmond Hill. N. Y.

101 MIKED Stamps d¢. Approval appli-
cants only. Quality Stamps, Englewood,
Colorado.

RARE Bolivia triangle set 10c. Approv-
Aals, Dawson, 1308-F, The Dalles, Oregon.

"1, B. Mint, Vermont, Yorktown, Gec
Glrmpic. Penn, Pulaskl—3i5c, with Drtu:m.

McQClay, Altadena, QOaliforni

GENU‘IN‘E Baden, Liberian Bam myE-
tery British Colony triangle, Manchukuo,
Cavmans, 86 U, B., Negri Sembilan, Grande
Comore. Everyvthing 3¢ with approvals.
Viking. 1-Z Hanson Pl.. Brooklyn, N. Y.

40,000 VARIETIES Pirst quality stampa

available on approvals 14¢ up. TE-
sentative selection on reguest. Adulis
gwin Stamp Co., Vineland,

only, PEei
N, d. i

£1.00 PACKET Given! Inclose postage,
;e:mest approvals, Seerist. Muscatine,
OWHE,

10¢ GETS Bargain bulletins., stamp cat-
alogue. lterature for year. Philatelic Bu-
reau, 93 Nassau, N. ¥

BUILD Collection, 1/5 catalog, list free,
duplicates taken exchange. unused pos
I{ruught. Sprague, 210 Flith Ave.,

ork.

NEW Will Rogers stamps with 25 others
10¢. Buekey, 208 Ludlow, Dayton, Ohio,

NEVER Offered before. 21 French Col-
onles, pictorials, setz of § each (108} for
35¢._Prench. 241 Euclid, Cleveland.

24 PICTORIALS And baby heads 15c;
approvals, Cowles, 756 Anderson. Grant-
wood, N. J.

572-873, BELECT, 68c. Approvals. Lund-
gren 1761 Eustis, St. Paul, Minn,

New

SECTION

FREE! Ten attractive military occupa-
tion and local stamps., Approvals, Lind-
gren, 714 Market, San Prancisco.

UNFPICEED! 100 U, ﬁ- revenues—I10c!

(T00—50c.) Excellent mission mixture:
fwo pounds @65¢! Vanwvoorhiz, Hyndman,
Penna.

WILL Buy ¥our unused United States
stamps. Small discount. 'What have you?
Mint Sheet Brokera Co.. 418 Caxton
Building, Cleveland. Ohilo.

FREE! 20 Different pictorials to approv-
al applicants. Hunziker, Box 225-AM,
Minneapolis., Minn.

AFRICAN Unigue sets.
Eagles, Post Office Box 0,
Kenyva., East Africa,

CANADIAN Royal visit set to penn
up approval applicants. 3e nmtn[e
er, 1560 Beward, Detroit. Mic

SOUNDS Impossible! 12:} diﬂ'mnt—
Afghanistan, Azerbaijan, Zanzibar, trian-
gle, diam stamps; United States com-
memoratives, Civil War issue, §2, 85 high
denominations: evervthing—5e. Abell's,
1818 Bt. Paul. Baltimore, Md.

FREE. T. 5. $1. $2, 84 and $5 stamps.
Unbeatable U, 8. approvals. Nelson, EH'&
Robert Street, 5t, Paul, Minn

1000 MIXED U. B., 15¢. an:im a.pprmr~
als. Premiums. Le-e Bridgeport, N

UNBELIEVAELE! 82 Different, u.i:r. t.rj-
angles and diamonds: airmail. animal, war
stam hina. Japan, Manchukuo, in-
surgent Spain; Asia, Africa, South Seas.
Everything, 5c! Crowder’s, 12TE North,
Baltimore, Md,

WILL Rogers stam t? included in our
'al.nk.at of 20 different airmail stamps, Ec
Enmml applicants only. Lindgren, T

Har et, Ban Franclsco,
FREE! Roval visit packet. Postage 3c.
Roberts, 312F Shearerblg.. Bay City, Mieh,

10 UONITED States commemoratives: le,

one dollar.
EKakamega,

ud-

:c.l dc, list. Postage. Box 781, Tucson,
TIE.
FREE Mint; packet 650 mixed 10c.

McPhee Bros., Eont.nha.y Harbor, Maine,

EXCHANGE Bt.a.m posteards. Uni-
verse, “Exchan ﬁry 296 pres. Paris,

Prance. Partic
FINE Ap als, ﬁ'ﬂhl!i filled books and
me what you want and I will

sheets. Te
send it. Milton Skinner, 3068 East Fourth,
Long Beach., Calif.

UNITED States—45 different, gauge,
hinges, pricelist 10¢, No approvals, Sei-
den . Baropda, Mich,

235 DIFFERE'NT .BEIEET-EII stamps 35,
1000 different $1.25. Arcane, 1837 H‘.a.di-
son, Chicago,

150 GENUINE U. 5. and foreign stamps,
be. Stanton. Niantle, Conn.

ALBANIA—3 Complete mint setz only 5¢
to applicants requuti? mif quality ap-
provals. Mels Daolve ox 406, Minneap-
olis. Minnesota.

FREE—The Btamp Fihder! Bend today
for big new edition, iull:r {llustrated. en-
abling you instantly to identify all dim-
cult stamps! Also fine fuc.ke't strange, In.l-
cinating stamps [rom nia-Her
Monaco, Patiala, Cyprus, etc.. ing :Iin.z
maps, ships, animals and utﬂ.nm BoENIES,
All free to approval applicants inclosing
3¢ postage! Garcelon Stamp ©
Box 900, Calais, Maine.

OmMpPRADY,

0 WORLDWIDE Stamp mixture 25c.
M.;rnju.r 1542 Waverly. Cincinnati, Ohio.
FREE! HNicaragua Will Rogers commem-
orative, world's smallest triangle, Bolivia
triangle. bi-colored Costa Rica diamond,
Congo, Soudan, Montecarlo, Devil's Island,
Eouangtcheouwan, Madagascar, silver ju-
bilee, Martinique, Mozambigue, Manehu-
kuo, Malava, West Indies, Sou . Asim,
Africa, perforation Faun millimeter
seale, Postage 3o, dson, 2207 GE. Salt
Lake City. Utah,

CANNON! BSet of stamps showing can-
non, firing squad, cavalry charge and 200
other different stamps, only 10e to ap-
proval applicants. L. H. Reich Stamp Co.,
4647 Eenmore. Chicago.

25 ANIMAL Stam 10e.  Approvals,
Castle, 707 Judson, E\'n:nsmn, Tllineis.

1000 UNBORTED British Colonials $1.00,
Davies, 30 Wyndham Avenue, Liverpool,
14, England.

ZOOIE! Mystilying l.unrtmunt. ha.rd
countries—airmails and “‘gueer’” stam
only 3c with approvals. You'll be dtlisht-

QUEEREST Stamp packet: Mozambique,
Japan. chlna. Soruth, Alhll::la m uth-

ers—5e to approval buvers. B,
Mﬂ Pm.-t Chester. M.

FREE! BILP re United Bmtu & Brit-
ish North America'" catalog. Nearly 1.000 °
illustrations! Lwnt rices! Large cata-
og “‘foreign stamps'’ also (neluded. Harris
& Co., 137 Transit Bullding, Boston, Mass,

FREE, 50 Stamps. Irag, etc. Postage lc.
Album 3c. Bullard, 268 Northampton,
Boston, Masgs,

WHOLESALE Bupplements to dealers
for 10c postage. undreds of bargains.
grn:umm Stampeo, 102 West 42nd, New

ork.

50 DIFFERENT, Fine U. 8. Including
perforation gauge, 10¢ with approvals. The
E{umu Shop, 809 Holland Bldg., 8t. Louls,

CANADA Ca , Mustrated. 136 p
§1.00. Minigture sheet triangles (4 d.'luj
10e approvals. WVictorla Stamp Co., Lob-
d-m 4, Clanada,

ed! Saxon Company, 408-A Jay Street, 00 DIFFERENT Hungary Te, approvals,
Brooklvn, M. Y. leett T01P Fourth Bayeily. Mich.

26 PICTURESBQUE HNewlfoundland 2o0ec. PENNY A als. that sat . Neil
erﬂrnvuls LaJolla Stamps Co.. Ladolla, | Gronberg, ox 5441-P, elphia,

California

Penna.
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ATRMAILS And commemoratives, 25 dif-
ferent, finecluding Ceolumbians, Panama-
Pacific, Edison, Zeppelin, etc., only 5c with
exceptionally fine United States and for-
eign approvals. Marco Stamp Co., Box
B88. Ban Francisco, Calif.

ATTENTION—Candid camera—35 mm.
film developed (fine grain) with 36 jumbo
3Ix4 prints $1.00, or with strip of contact
prints, 50c. 3x4 reprints 4c each, Natlonal
Amateur Photo Club, PM-48. 367 Main St.,
Buffalo, N. Y.

PANAMA Triangle and 50 others free to

approval applicants sending 3¢ postage.
Tathnm Stampco. Springfield-30. Mass,

UH’I‘TED States illustrated looseleal eat-
£1.00. Bend postage for free United
-Btatzs priuz list, precancel lst. Stanley

Oibbons, 38-P Park Row, New York.
Big

GIANT Diamond-shaped stamp!
packet 105 all different including Alex-
andretta (new eountry), Congo, Manchu-
kuo, Ecuador constitution. Costa Rica tri-
angle, air-maijls, commemoratives; giant
diamond-shaped stamp, $5 United States;
set United States telegraphs, cataloging
30c. Packet BEritish colonies incloding
Burmn (new country), jubilee and corona-

tions; scarce sets 2 Siberia. cataloging 50c,
IMustrated lists, Everyvthing for only 5c to

approval applicants! Write to-day! Mystic
ﬂtamg Co.. Dept. 80. Camden. New York

00 DIFFERENT 10e. Big 50% approv-
alu Govert Btamp, 30 State, Rochester,

ER.&ZIL.. 50 Different 10¢ with bargain
approvals. Davis. Silver Lake. Ind.

35 MM. ROLLS Developed free! Send
for price lists en prints and free mafling
begs, Minipix Laboratories, 100 North
LaSalle St.. Dept. 58. Chicago

CONFIDENTIAL Phnm szﬂicu enlarge-
ments, §x10, 30c; 11xid4, Blc, Photocopy a
speeinity, Developing 25c per roll with
print of each. All negatives returned to
you. Write Delmar Bales Company, Del-
mar, New York.

IDEAL Photos. Professional deckle-ed
prints and free enlargement each roil o
2bc. Illustrated price-list free. Write to-
ﬁ“.'l Ideal Photos, Box 2255, Patersom,

FINE Grain finishing! 16 brilliant
rl.nts 10 studio-portraits, enlarged from
negatives 2" x2" gnly 30c. Re-
n-rlnt.s 50 for S0c. Studio portraits 60 for
I5e. Glossy Prints Studio. Basin, Wyo.,

DISTINCTIVE Qua]lty near as your
mail box. Develop 6 or 8 exposure roll, set
quality balanced Velox prints 25¢ coin,
45 years service for those who want the
best. Mesler, 5421 North Ave.. Chicago.

ASKE For our wonderful one cent -
als. Prospect Stamp Co., 2256 view,
Toronte. Canada.

WHOLESALE Catalog for dealers. Illus-
trated, Postage Se. Frank Co., 4900 Chal-
grove. Baltlmore. Md.

APPROVAL Hhuh One to three cents.
erick B. Driver, 2008 Finance Bldg.,

Rockford, Ill.

168 PRINTS., Two 5x7. 25c. 35 reprints
25c. Surgal Photo Compahy, AG-3308 Po-
tomae, Chicago.

FREE Bnapshots. Mall this ad with two
negatives for sample Artisto Bnamshots in
ifree photo album. Artisto, Box 110-7,

SIXTEEN Prints I!rclm your roll 25e.
Photo Service, Meade,

Philadelphisa, Pznna.

WEEKLY Stamp magazine, thirteen
:ﬁtﬁ;. 10c. Btamp Journal, Ealamazoo,

ch.

STAMP Dealers, your ad hm will !:crl
wonderful returns. for
F. W. Johnson, Manager, ﬂlmlﬂed n.drefr-
tising, Popular Mechanies Magazine, 200
E. Ontario 8t.. Chicago.

HOBRIES AND COLLECTIONS

YOU Cut twenty cabochons! $1.00 brings
material, Box 808. Tacoma, 'Wash,

ALBUM Mounts 600 match book covers
without paste. Information 3Je. Adams
Bales, Dept. 15, State Tower, Byracuse,

N. Y

UMUSED Book match covers, 100 all
different. $1.00., Free list, Charles Edel-
man, 1311C East 84. Cleveland, Ohip.

PHOTO FINISHING

BENSATIONALLY New. Rolls finished
in beautiful natural colors. or wlth emht
cinema tvpe enlargements, or
prints—25¢, loreraft, PM-2510, HnII:.r-
wood. California. .

FILMS Developed and printed by exclu-
sive Sparkl-Tone process in studios with
23 vears experience. 6 or B-exposiire rolls

Work done by studio experts and
guaranteed. Send cash with rolls, Pro-
fessjonal Studios, Dept. 7, P.O. Box 4132,
Rochester, N. Y.—"The world's photo=
eraphic center.”

OUR Better process gives you brilliant,
lasting prints. Try us en your next roll
25¢c. Panel

with ¢ or 8 deci.le- prints,
enlargement cou ree, National Ama-
367 Main St.,

teur Photo cluh PM 38,
Buffalo, N. ¥,

FREE! Best snapshot on attractive
hoto button with 16 prints each roll 25e.

eautiful novelty premiums Novel-Ad
Company. BM-331T7 Marth Ave., Chicago.

TRIAL. Roll develo and printed, 1
Fuchs' Studio, Luuiwll:ﬁg Ky. i se-

TWO Beautiful wide border enlarge-
ments, 8 guality prints, 285¢c, Sunbeam
Film Service. LaCrosse, Wis., Dept. H.

NOW! Quality finishi Insta 56TV=
Ice. Eight Velox prints, Eﬁo tnlarxr:ztments
25c coin. Snap Shop 12, LaCrosse, Wis,

ROLLS Developed; 16 prints, two §5x7,
25c. 25 reprints 25¢c. M-B-M Photo Com-
pany, B-5131 Winthrop, Chicago.

FREE To acqualnt you with our fine
quality, oversized, deckled velox prints
with wide naneIE& borders including al-
bum. we will finish free 4 favorite nega-
tives If mailed with ad. Paramount Photo

Service, General Post OmM B 4
MNew York City. e,
ROLL Developed 16 guaranteed prints,

25c. Dick's Photo, Louisville, Ky,

Rnchester o o8

ROLL Developed , t'i I‘.ll Velox m‘in‘ta.
guaranteed highest gquality. Free: album,
negative file and I enlargement coupons.
Prompt service, All for 26¢. Knicker=
Eiugter Crafts, T38 Braadwn New York

¥,

MAIL Your rolls to film center of the
world. Any 6 or 8 exposure roll developed
and printed 25¢ coin. DeLuxe enlargement
coupon free! Photo Finishing Shon,

23 vra,, 411- .IJ CGrenesee Valley Trust Bldx i
_“The Camera City.""

20 REP RJNTS 25c. 100 Reprints $1.
Roll developed with 16 nrinta 25e. Nord-
skog. 4. Maywood. II1.

RULI.S Dweluned. B prints, two snap
chromium finish enlargements 25c. Promp
%hﬁur serviece, The Picture Folks, Lincoln,

ehr,

FREE Coupons, rolls developed 8 guar-
anteed pictures 25¢. Heprints 3¢, Better

service, winw Phuln .B.helhyv!]le Tenn,

FREE A]hum a.nd uei{lt.ivu ﬂ.]e and 2 en-
largement coupons with each roll devel-
oped, 8 guaranteed prints 25c. Memrilane

Btudios, General P.O. Box 6686, Dept, “'EK.**
New York,
PANEL Prints in leatherette album!

Fine grain processing by experts, 38 ex-
posure miniature film developed and each
enlarged to 3x5, $1.00—18 exposures, 60c
—regular rolls, finished, 250, All wide
margin Panel Prints in album. Send coin.
Quick service. Photo Lab., Inc., Room 589,
3825 Georgin Avenue, Washington, D. C.

ENLARGEMENT From ecach picture on
vour rell 25c. Lifelike enlargements bring-
ing out the best In your pictures. High
guality, fast serviee, low price, an unbeat-
able comblnation. Cut Rate Photos, Dept.
B-4, Janesville, Wisconsin,

TWO Prints from each pieture on your
roll 25¢, Your pictures will speak volumes
when finished by onr expert craftamen.
One day service. Nineteen wyears experi-
ence. Lens Photos, Dept, J-4, Janesville,

Wisconsin.

NOW! 35 mm. Film work on “money
back' gusrantee. 35 mm. flm developed
with speclal fine-grain formula and en-
larged to 235" 3414 —I18 exposures with
one set glossy enlargements only The—24
exposures, $1.00—36 exposures, £1.50, All
work carries our unconditional guarantes,
Finished work malled back same day re-
ceived, Mall film to Dept. 104, Candid
Camera, T78 Clementina 5St., S8an Pran-
cisco, Calif,

FASTER Service! Superior quality! Six
or B-exposure roll developed with special
fine grain formula, One set of glossy
prints, One 5x7 enlargement best nega-
tive. All for only 30¢c on *‘satisfaction ar
money back’ guarantee. You are the
judge. Finished work mailed back prepaid
same day received. Mail roll with 30c to
Dept. 103, Candid Camera, 778 Clementina
Bt., San Prancisco, Calif,

ol

THE Modern Pinishers, 8t. Paul. Min-
nesota, are the outstanding finishers in
America lor low prices with guslity pie-
tures. Our modern methods give quick
service and bright guaranteed neverfade
pictures, Roll developed. 16 moderntone
prints, 35c coin, 16 moderntone reprints,
26¢. Enlargement couponsg, Joln our thou-
sands of satisfled customers by sending us
yvour next roll or reprint order, Modern
Finishers. 8t. Paul. Minnesota,

JOIN The thousands who are changing
to Willard's Brilllantene prints—the style
leaders of 1839, Roll developed, two prints
each negative. only 25c. Valuable enlarge-
ment coupon, Willard Studios, Box 3535-A,
Cleveland. Chio.

PHOTO Mill. Immediate service! Mo
delay! Roll developed, carefully printed
and cholee of two beautiful 5x7 profession-
al enlargements, one tinted enlargement,
or eight reprints—{or 25c coin, Fgelmnt.!
2c ench. The Photo Mill, Box 629-12, Min=
neapolis, Minnesota,

FRIENDS. Give me just one chance to
develop your films. Any roll 25¢. Careful,
dependable, trustworthy service, Hume-
phrey's, 164 Baker, N. W.. Atlanta, Ga.

FREE. Two professional enlargements
with roll developed, printed, 25¢ trial
Immediate service, Modern Photo, -
tow, New Hampshire,

ROLLS Developed, 8 prints, two sna
chromium finish enlargements 35c. Prom
6 hour service. The Picture Folks, Lin-culm
Nebr.
25¢,

ROLL Developed, 16
Eaztman Bros., T732-3Tth Moines,
lowa,

OVERNIGHT! MNo walting! 25¢ brings
either 16 smrkliuz Lifetime prints, one
“"Dileolored’’ or 2 satin 5x7 enlargements
and B prints each expertly finished roll!
20 glistening reprints 350;  100—§1.00.
Beautiful quality. No waiting! Lifetone
Studios, C-39, Des Moines, Iowa.

" DEVELOPED, Printed, 3 enlargements,

%ﬁﬁ Fotoservice, 1042 Marlow, Toleda,
fo.

Velox prints
. Des

dRﬂLLiﬂlgmeégcmd Jﬂ.il:lhd nrl:glt;edmlﬁ deckle
edge prin ohn's oto Bervice,
2441 Ridgewny, Chicago.

SPECIAL-—4x6 Enlargements from min-
inture negatives 3Ic—E8x10 enlargements
(dull) 25c—8 exposure rolls developed, en-
larger 4x6-—25¢. Flash Photo Service, P.O.
Box 333, Covington, Kent.ul:_hsr

OVERSIZE  Electrogloss  deckledged
prints, Rolls develnned 16 prints 25c. or
8 prints, two 5x7 electrogloss enlargements
25c. Reprints 3e. Artshop, Weatherford,
Oklahoma,

BRILLIANT, Fine-grain candid develop-
ing. 36 exp. 35 mm. film developed and
enlarged to brilliant 215x315 prints, only
£1.00. Real rush service! Send roil and
dollar or write for beautiful free print,
mailer, prices. Clark Laboratories, 5022-C
Baltimore, Washington, D, C,

ROLLE Developed, 2 prints each 25e
Reprints 3c. Ramsdell, Box No. 5, Port-
land, Maine,

ROLL Developed and elght guaranteed
professional prints including two enlarge-

ments that will not fade 25¢ (eoin). Cali-
fornia Film Service, Box 373, Pasadena,
California,

SPECIAL: 35mm. Developed; 3%5xd415

enlargements; one 8x10; mrt:ldgs reload-
Eﬁi sliﬁn. U. 8. Photo Bervice, Walnut,
TIOHE,

LARJARGRAPH Reprints: Flve 5xT en-
}'?n‘:lements 25c. Cardinal Photos, Summit,

ROLL Developed and 16 prints or 8
prints and two 5x7 enlargements 26 cts.
Reprints 20 for 25 cts.: 50 for 50 cts coin.
Guieen City Bervice, Dept. €, Box T, Ni-

ngara Square Station. Buffalo. N. ¥.

NOW! Daily service! Roll beautifully
printed. 2 professional enlargements 25¢,
Valuable prizes! Crosswell Laboratory,
A-4106 Milwankee, Chicago.

TECHNIFINISH — 35mm. 36 Exposure
rolls  perfectly enlarged to 25" x33;"
glossy prmt&—‘ﬂc. Cartridee reload with
Eastman Plus X—25c.  Fast satisfactory
seTVice aranteed. Write for postpaid
malilin gz and information. Techni-
tﬂmsl‘ﬁ _;bﬂrn.tur:r. 110 Lexington, Roches-
er. M, ¥,

MINIATURE Film, fine grain deve
ment, 215x315 enlargements. 35mm. $1.00,
bantam 25¢c. Film Capital Service, Box
604. Rochester, N. ¥,

ROLL Developed, 16 guaranteed prints,
25c, Smart Photo, Winona, Minnesots.
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PROMPT Service — Guaranteed work,
Two beautiful portrait type doubleweight
enlargements, eight neverfade gloss prints,
each roll 25c. Dubugue Film Service, Du-
bugue, Iowa.

MILLICIIHE H'nw Enow “Hollytints means
better prints.'' ‘Trlal roll printed including
two beautiful enlargements—25c. Fasel-
nating premiam - coOupons, Huollytints,
P- 1350, Hollvwood, California.

EXPERT Finishing. One day service.
Rolls developed 16 Velox prints or 8 Velox
prints, 2 enlargements 25c. Expert Stu-
dios, LaCrosse. Wisconsin,

PROMPT Bervice — Quality . work: 2
beantiful doubleweight gloss enlargements,
8 guaranteed neverfade prints each roll,
:ﬁc. Emel | Photos, Dubuque, Tows.

" ROLL Developed, 16 prints 23c. Wilkes-
Barre Photo Service, Box 64, Wilkes-Barre,
Penna, g ayreels

ONE 613x8l: Wide border embossed en-
largement or one 5x7 hand colored en-
largement with each roll developed and 8

prints 25¢. 3¢ exposure roll developed and
36 3tixdis enlargements $1. 35 18 expo-
sure ruIl T5c.  Vidor, 321-P Hennepin,

Minneapalis, Minn,

ROLLS Developed, two prints each and
two free enlargement coupons. I5¢; reé=
prints, 2¢ each: 100 or more, le. Summers’
Studio, Unionville, Ma.

IDEAL Photos, Professional deckle-edge
prints and free enlargement each roll on
25c. Illustrated price-list free. Write to-
ﬁ“j Ideal Photos, Box 2255 Paterson,

IMMEDIATE Bervicel Better pictures,
Bixteen guaranteed prints from roll, 25c.
One colored or two plain enlargements and
8 guaranteed prints, 25¢ coin. Speciall
Coupon for Bxld enlargement given with
every 28c worth EKodak finishing. Any 28
exposure, 35 mm, film fine-grain developed
and each good mzil.ti\'a enlarged to Ixd
prints for only $1.00. 3x4 reprints, 4c cach.
One day service. Details and mailers free
on request, American Studics, Box B,
LaCrosse, Wis,

THREE Prints each good negative In
roll 25¢c. Reprints 3¢, Fred D. Eastman,
Bode, lowa.

QUICK Service—Ralls developed, 8 guar-
anteed prints: 2 enlargements; 25c coln.
OK Photo Bervice. Ottawa. Kansas.

POPULAR MECHANICS ADVERTISING SECTION

MOTION FICTUERES AND S0UND
EQUIPFMENT

" ROLL Developed. 2 prints ench negative
23, Enlargement coupon. Arteraft Sfu-
dios, Box 3580-A, Cleveland, Ohio.

CAMERAS, PRHOTO SUPPLIES

CAMERA Repairing! Bellows mads to
order—any size! Fit all standard cameras!
All makes shutters repaired by exnperts!
Liowest prices! For complete information
write. United Camera Company. Inc,
5-1515 Belmont, Chicago.

EMM. CHROMOFILM! Cuaranteed fin-
est gquality reversal! Fine grain ortho-
chromatic! Weston B! Pree processing in-
cluded! Twaoa 30 [t spools lor Unlvex': &1.001

Two 25 ft. “Double 8" spools $1.90! Bulk
film specials! 100 It. “Double 8" §1.50! 130
ft. “"Single’” §1.00, Al postpald! Order
now! 156-Q Springfeld,

l::’hmmu Fllms,
Rutherford. M. J

T BCREENS Fucr better home movies.. Free
circular, Albert. R. Clayion, 3923 W.
CGirard Avenue, Philadelphia, Penna. P

NEW Free photography book now rmr
—lists and Mustrates hundreds of sensa-
tional new and used bargains plus valu-
able information on modern photographic
methods, high-speed miniature candid
cameras., precision lenses. night equip-
ment, enlargers, darkroom egulpment.
movie cameras, screens, etc. Money-back
guarantee. Liberal trade-in allowance on
vour old equipment. Get {ree beok today.
Write Central Camera Co., Dept. 8-K 230
South Wabagh Avenue. Chieago, Tllinois,

CAMERAS, Still and movie : Projestors,
silent and sound. Lowest prices, timé phy- '
ments, trades accepted, Convince vourssil
of Mogull's low prices. Films rented, low-
est rates. Ciet free Bargainews. Hau‘ull '8
64 West 48th, Kew Yor -

"

MOVIE Film.-New! aemtlmll m{h
§mm, notched in fomr 25 -ft. scored doy "
& rolls, daﬂluht ]l:aderi- between each [
$1.75; 400 ft. 16mm. measured. nobeh 1-5-
IIII ft. lengths ‘H 0. ﬂ‘tlnh.'lﬂhmm'.' Gl

ndolph St.. Chica

FREE To camera owners: Set of 3 fil-
ters for names and nddresses of 3 camera
owners, Photo-Craft, Dept. MC. Canton,

Ohio ismatrn
Learn

MAKE Money In phutnumnmr
auickly at home, Spare or full time. Easy
plan, Previous experience UnNnecessary.
Common school education sufficient. In-
teresting booklet and requirements free.

American School of Photography, 3801
Michigan Ave., Dept. 3431, Chicago.
CAMERAS. Enlargers, on time. Bee ad-

ve‘ll'lt.lsemunt under Motion Pletures. Mo-
&

muPLE.TE 16mm. Fllm rental lihrnﬂr .
Aftractions: "Covered Wagon,”" *‘Behind
the Front.'" *‘Pony Express.” Send post-
age for free catalog. National Clnema,
3 West 29th. New York.

LATE Talkle programs rented. $15.00
week: 8750 two nights, Simpson, 1275
Bouth Broadway. Dayton. Ohio.

5-I:|—lem EDUN'D Frnr.entm: Cheap.
Roshon, State Theatre, Pittsburgh, Peana.

UNIVEX 8mm, Bargain lists free. Para-

gon. Box 453, Meriden. Conn,

BMM. -18MM. Bargains. Free catalog,
Movie Shop. 838 Broadway, Bavonne, N, J.

HUNDREDS Of used camera hargains.
All guaranteed! Get our sensatlonal bul-
letin before buying. Enormous savings!
Standard Camera Exchange, 500 Fifth
Avenue, New York City,

AMATEUR Photographers, artists, ear-
toonists. loin the Fotoart Club. Bell your
work. get supplies wholesale, converse with
fellow members. Particulars.  Fotoart,
B57 Bo. B9, Wauwatosa, Wisconsin,

BPECIALIZING 3imm. Rolls fine-grain

devel , 38 enlargements 315%5  §1.00.
Cartridge reloaded 35c. Photoshop, Linton,
Indians.

" FOR The discriminating amateur. roll
developed and carefully printed 25e¢, re-

prints 3e. Buperior workmanship, same
dag‘ service. Paramoint Co., 327 E. 82nd
5t.. New York.

RULL Developed and B beautiful Velox
glosay printd 25¢ coln or stamps. Reprints
3¢ each. Fotoprint S8ervice. Roanoke. Va.

8 PLEASING Yelox printa, 2 enlarge-
ments 25¢ coin. lease U Film Service,
LaCrosse. Wis,

TWENTY Reprints 25¢c. Roll developed
and two prints each negative, 2S¢, Send
for free mnilm envelupea price liat. Btar
Photos, J Dearborn, Chicago,

0 REPRINTS 35: 100 Reprints. $1.00.
Films developed, 2 prints each negative,
25c. Mercury Studios, Dox 822-B. Chicago.

PROMPT Service! Rolls developed, two
Velax prints each mnegative 25¢. Hench
Studios, Harrisburg. Penna.

FHOTO Mill. Immediate service! Nao
delay! Roll developed, carefully inted
and choice of two beautiful 6x7 profession=
al enlargements. one tinted enlargement,
or eight reprints—for 25c coin. Reprints
2¢ each. The Photo Mill, Box §20-12. Min-
neapolis. Minnesota,

ROLL D&vtln'rm. 8 brilliant fadeproof
Velox prlnts and two professional enlarge-

ments 26c. Overnight BE:I.'HH Young Photo
Bervice, 105 . Albany,
LIFE FPhoto fAnishing Ia.ﬁta B life time.

Roll developed, B prints, 1 enlargements
Z5e, Reprints Iiie.  Life Photos, Hutehin-
gon, Kansas.

TWO Glossy enlargements, 1 colored
with roll 26c. Arbor Service, 10, Joliet, Il

CANDID ap-enlnl 3bmm. rolls enla Ed
to  Siyx4ih,  $1.00, 18mm. rolis
3ixdlsy reprints 3c. Brown Photo cum-r
pany, 1810-61 Emerson, Minneapolis, Minn.

1§ PRINTS With roll 25c. 16 reprints
2hc. Rex Photo, Ogden. Ttah.

BEAUTITONE Enlargement, dime and
negative, Giant Snapshots, Inc, Green
Bay. Wis,

GUARANTEED. Raoll developed,

18
rints 25¢. 20 prints 25c. Quality Photo,
Eumm. K.IE‘[:E“ o o i

ALL-AMERICAN Camera value: Oan-
did-tvpe: new hi-speed graf lens; eye-
leve]l finder; 16 exposures; beautiful black
Tentite case; only §3.50 postpaid. Universal

Specialties Co., 2639 Leslie Ave.. Detroit,
Michigan.
LATEX Adhesive. waterproof. flexible,

nopn-warping. Trial tube and instructions
20¢ prepald. Adams Sales, Dept, 10, State
Tower, Byracuse, N. ¥.

MAKE Real money with your ca.mern.
I ways o make $100 & month §1.00.
Andell. 568 West Washinglon, Chicago,

FHOTO Mill. Immediate service! Mo
delay! Roll developed, carefully printed
and choice of two beautiful 5x7 profession-
al enlargements, one tinted enlargement,
or eight reprints—{for 25¢ coln. Reprints
2e each. The Photo Mill, Box 629-31, Min-
menpolis, Minnesota,

ENLARGER 81,58, Enlarges eight times
slze of small negatives. Fully guaranteed.

Paramount Sales Company, BS Dudley
Street, Boston, Mass.

BASS Inventory clearance. Profit by
these unusual hnrslins 5 mm. Candid
Midget, F:45 lens, 81250, TUsed Poth
Derby, F:3.5, 81575, 21,x31; Agfa Film

Pack and plate, with F:6.3 lem, auto shut-
ter, fllm adapter and holder, §11 95, Used
Argus, Fi4.b lens, $57.75. WNew Candid
Midget, Xemon F:2 lens, Rapid Compur
and case, $80.00 walue, at 549.75, Hun-
dreds of other bargains In the great Bass
Bargaingram and speeial bulletins, Your
money back 15 unsatisfactory after 14 days
trial. Write Bass Camera Cnmmm; Dept.

AG, 179 W. Madison Bt.. Chicago, ilin.u:,a,

CAMERAS Pilms, paper 25% to 35%
diseount, Paramount Photo nivul.nn. m
East 92nd 8t,. New York.

HAVE You a camera? BSend ten cents
for recent number of our big magazine
showing how to make better pletures an
marn maoney. American Photography, 116
Camera House, Boston, 17. Mass,

IF You go to Mexleco ask first for prices
and pamphlets of fnest German gquality
miniature and other cameras, hinn:u]u.ra,
movie cameras and projectors. Poto Man-
tel Bucr. R. Rudiger V. Carranza 11. P. O,
Box 1458, Mexico Clty.-105. Branch store:
Tijunna, Baja Califernta. Branch stora:
Tijunna. Lower California, Hotel Comer-
cial. Branch store: Monterrey, N. L.,
Morelos Oriente No, 557,

DOUBLE 8MM. film. 2 rolls $1.75. In=-
cluding processing. Super Home Movies,
4710 Morth 30th, Milwaukee., Wisconsin.

NEW Plan insures saving money on your
film bills. Buv eguipment at cost prices.

Write: Pictures, Bridgeport, Conmn.

COMPLETE 8-16MM  film rental. Li-
hrary “attractions” : ""Hunchback of Notre
Dame.” “4th Commandment.” *‘America
Goes Over,”” "Westbound Limited.'” *"Tar-
zan of the Apes.'" Man¥ othera., Films
rented everywhere, Equipment; bargains.
Trades accepted. Free catalogue (with
sample fAlm 10¢). Garden Exehange, 317
West 50th, New York.

BARCOAIN Sale—Send £5.00 for one ree]

16mm. silent Alm. Church & School Films,
Box 524, Cincinnati.
HYPER Speed 16mm, pan. %250 hun-

dred feet. Nonhalation, Westan 50, no
processing. Minimum order 400 feet.
Infes Laboratory. Woeod-Ridge, N. T X

RGY&L Hnmc mmi:a- Alau nationally
advertised camera film. #mm.-l6mm. re-
duced 257 Free list. Royal Home Mo-
vies. 42A Melrose St BDoston, Mass.

BAMPLE Film, art, others, 10c. Lisis
free. Goodwill Company. Jackson., Tenn.

LOOKE! “The world's greatest of all
Passion Plays.”" 35mm, and l6mm. Bound
or silent, rent or purchase. Hemenway
Film Co.. F 37 Church 8t.. Beston, Mass.

16MM. VELOTEX. Perfect outdoor film,
100 ft. rolls $1.95 Including [ree processing.
Sample free. Velotex Laboratories. 600-
Gary, Indiana

MAIL Dollar bill for 100 fi. 35mm. tllk:
ing flm. Full length features $15. Mertz,

Virminia. Illinois,
fillm bar-

LARGE List of Bm.m lem.
gains, cartoons. comedies, arts. Used and
new equipment. Abbe Films, 1285 Brmd-
wiv, New York City.

FREE 8mm., And lémm. discount bulle-
tin. James A, Peters, Dept. PM. 450
Turner Street. Allentown. Pennsylvania.

GEMERA Film in bulk for all movie
comeras. 90 feet for Univex, $1.10 (spools,
d for 60 cents): 100 [eet double Bmm.,
£1.76:; 16mm.. £1.35. Bample for stamp.
Process with our powders. Fromaders,
Davenport. Tows.

100 FT. I6mm. Outdoor Alm $1.95. 25 ft.
double 8mm.. $1.36, free processing. Free
Bmm.. 16mm. lists. Home Movies, Box

216, Easton, Penna

GUARANTEED 8MM, 2d4-hour reversal
processing. Double Bmm.. 45c. Single, 25¢c.
Univex 15¢. Eso-8, 3945 Central, Eansas
City. Missourk.

MOVIE Film. uere:tf yvourself. TUnivex,
Esstman, ete samples 15c. Raw
film wholesale. Lake Camera Exchange,
Gary, Ind.
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Our G4-page

HERE'S News from Bass!
Free for the

Cine Bargaingram s ready!

asking! B mm., 16 mm., and 35 mm. silent
and sound equ:pmcnl Popeye, DBetty
Boop, and other films. Accessories Lo

gladden the heart of amateur or profes-

sional. A few used bargains: Univex 8
camera, F:5.6 lens, each 353.75. Unlvex,
motor drive, 8 mm, projector, $§12.50. Bell

& Howell model 57, 18 mm. projector. 200
watt, and case, §32.50. New RCA 16 mm,
sound on fAlm camera, Newsreel model,
£250.00, Write today. The book will be
mailed at once. Bass Camera Company,

Dept. A, 1790 West Madison Bt., Chicago,
Tllinots,
e T 23% Discount on still or movie

cameras. Free cireular. Paramount Co.,
327 E. 92nd St.. New York Clty.

BARGAINS! 8mm., 16mm., free litera-
ture. Elder, B-733 DBoylston, Boston,
Mass.

RADIOS, SUPPLIES, INSTRUCTION

JUST Out—Melssner's New Cuide to
Radio and Television—a complete, sclien-
tific, up-to-the-minute instruction book
and trouble-shopter manual filled with
page after page of useful technical infor-
mation for kit builders and operators,
Tells how to construct 28 difTerent kits, In=-
eluding television. Fully illustrated with
charts, radio formulae, schematie clreuit
diagrams, pletorlal wirlng disgrams, 160
pages, Only 50c. You need this book!
Write Dept, PMS8, Melssner Mig. Co.,
Mt. Carmel, Illinois.

RADIC Engineering, broadeasting, avia-
tion and police radio, servicing, marine
and Morse telegraphy taught thoroughly.
All expenses low. Catalog free. Dodge's
Institute, Ames St.. Valparaiso, Ind.

BEND For free giant mao saving radio
and phonograph record catalogue. nited
Radio Company, 1000-M, Newark, N. J

MUSIC AND MUSICAL INSTRUMENTS

“SINGING Made easy and the maztery
af the volee'' teaches tone placement, per-

fection, extended rnn e. Immediate re-
sults! Popularly Free prospectus!
Whitney Voeal eth-:sd 245 Wolf's Lane,
Pelham, N. Y.

!-!ARHDHTCA—PIEF ng from music made
easy., You ecan learn with our simple
method, Teaches all professional secrets
and imitations, animal calls, airplanes,
trains, etc. Complete course $1.00. Mer-
rill. Dept. TM. 2137 East T9th, Chicago.

PIANO: Private correspondence course,
Reasonable. Elizabeth Richmond, 108-15
46th Ave,, Corona, N. ¥.

NEW Songs wanted; suitable for publi-
cation. Details for stamp. Metropolitan
Musie, 126 Lexington Ave.. New York.

SONOWRITERS! OQuistanding, amazing
offer. Hibbeler. C-3, 2157 No. Avers, Chi-
CRED,

WRITE Your own music. ©Our book
“Harmony'' teaches how, Omi{H . pmt-
paid. Greenleaf School
Broadway, Chicago,

BONGWRITERS, Poems wanted imme-
dintely, Glenwarren Co., 1560 Broadway,
New York City.

BOMGE, Song poems, bought, published.
Free information, Best offer. Metro Mel-
ody Music Publishers, 1204 Butter. Ban
Francisco,

SONGWRITERS—Markeling, composing,
Free booklet. Write today. Songwriters
Institute, 1234-C Broadway, Mew York.

JOIN Our Record Club. 8end for wour
copy of this big 500 page record catalog
and encvclopedia. Contains lists of thou-
sands of famous records and musical data
on pronunciations and dates of composers;
25¢ plus 10c for mailing, (stamps or coinl.
It also enrolls ¥ou in our Record Club. We
carry & large selection of records from 1l0c
up. Write today. Modell's, Dept. 305, 58
Cortlandt 8t.. New York Clty.

ORIGINAL Music
words, 35,

composed to wyour
200 printed copies $10. Reginald

Belcher, Chatham, New Jersey. 30 years
church organist,
DUO-FLEX Reeds for clarinets, and

saxophones eliminate your reed l.muhtcs.
Write for circular, Duo-Flex Reeds, 1204
1st Ave., Evansville, Ind.

SONG Poems wanted. Free examination.
Send poems to MeNeil, Bachelor of Music,
4153-PM 8. Van Ness, Los Angeles, Calif.

BONGS Or lyries wanted for “‘Musieal
Night Court'” radio show and publication.
Write to Judge Bpencer, 145 West 45th,
Hew York, Studio PM. Enclose stamped,
seli-addressed envelope for full particn-
lars. Do not send songs, lyrics. Print
name,

S0NG Writers—Share rovalty plan. Hol-
Iywood Harmonizers, 6612-P Sunset, Holly-
wood, Calif.

SONGWRITERS — Agents. new sales
plan. National Musie-D, 532 Sixteenth,
Oakland. Calif.

SONGS—Arranged, revised by arranger
"Linger Longer,"' “Gypsy Tearoom.”' oth-
ers. Send for details. Harold Potter. 1619
Broadway (P). New Yaork,

BIMPLIFIED Swing courses! Accordion,
saxophone, clarinet, Lrumpet. Write
Swingmaster, 1259-N Bender, East Cleve-
land, Ohia.

SONG Poem writers wanted—Our guar-
anteed plan has aided many songwriters,
Burl Bogg's song won a nation wide con-
test. Other new writers have had thelir
songs broadeast. We may be able to help
you. Send poems or write for free booklet
today, Indiana Song Bureau, Dept, 53,
Salem, Indianm.

LEARN Swing piano! Postal brings free
folder. Christensen, 751 Kimball Hall,
Chicago, -

ORIGINAL FPocms, suuia “wanted for
publication, radio, Westmore Music Cor-
poration, Dept. 33H, Portland. Ore.

'MUSIC Composed to words, RDyming
pamphlet on request, Phonograph record-
ing of completed songs. BSend poem for
consideration. Keenan's Studios, Dept.

FM. Box 2140, Bridgeport. Conn.

MUSIC Composed to words, wWonderiul
proposition. Bauer Bros.. Oshkosh. Wis.

WRITE Bongs. Big money and reputa-
tion. Write for Information. J. Cordon
Pub, Co.. 201 N. Hovne. Ave.. Chicago.

WANTED! Lyrics, melodies for songs.
We arrange, publish, sell. Superier Song
Studips. Passale. N. J.

“BONGWRITERS: Send your poem today
for immediate consideration. Richard
Brothers. 24 Woods Bullding. Chicago.

S0ONG Writers, Send for publishing
agreement. McEinley Music Publishers,
1501 E. 55th St.. Chicago.

~ SONGWRITERS: Send us your poems,
wonderful proposition. Kelth-Downuig

Publications, Clearwater, Florida.
BUSINESSE OPPORTUNITIES
EARN Steady income with

“‘route’" of

peanut, gum and amusement machines,
8mall capital required. Robbins Co.,
Y*LP DeKalb Avenus, Brooklyn, New
or

" BELTS, Suspenders, make'm and make
money, Big summer sellers. Materials
supplied, Sample belt 25c, Artex Leather,
400 Joseph Ave., Rochester. N, Y.

NEW Framed feather picturcs! Fetall
68c. SBample 20c stamps. Dozen $1.80 post-
paid. Marquez-PBE, Apartado 1176, Mex-
leo Qity, o

" EASILY Made rug cleaner. Waork done
quickl¥ in prospects home. Nearly all prof-
it. Becret $1.00. Al Wanderer, Wisconsin
Dells, Wis, S —

"RUBBER Muolds.”" Make them voursell,
Formulas, instructions 25¢, Ideal Service,
179-R8, Park Ridge, I11,

POPCORN Machines, rarmelﬁrlsp. crisp=

ettes, echeese coat. potat | ng
Eil'.ms _2035-H High 5t., Springfield, Ohio.
COLDR. Concrete with chemicals. Stuc-

co-rock. Cement artistry. Wishing-wells.
Spin concrete pottery. Benches. Minia-
ture castles, mills. Cold grlaze. marbling.
sample 10c. Hollywood CementCraft, 85
Wonderland. Hollywood, California.

MOLD Making, plaster casting. Partie-
ulars free. Plastic Arts, Til Neely, Mun-
cie, Indiana,

ADVERTISERS! 1600 000 Mail order
clrenlation. Ineh advertisement, $£15.40,

“Gel results,"' 20 newspapers, 18 words,
86.50. Diener-Dorskind, 1474P Broadway,
Hew York.

GRIND an.n mnwera‘ £2.00 canitall
Course $1.00. Mowers, Janesville, Wis,

HANDY Men—Earn money home .oper-
ating Community “Fix-It'"" Shop. Btaf-
ford, Makanda, Illinois. =

LOOKING For business? 2c dally main-
taing dignified, individual branch office.
Co-operative Offices, 126 Lexington Ave=
nue, New York,

33A

PLASTEX Industries offers [ndustrious
men an opportunity to start a business of
their own, manufacturing art goods, nov-
clties, souvenirs, ete,, in Plastex and mar-
ble imitation. 5S¢ material makes 51 arti-
cles. Rubber moulds furnished for speed
production. Small investment brings big
returns. You are just in time for big whole-
sale season now starting. Write for inter-
esting booklet malled free. Plastex Indus-
hhi' Dept. A, 1085 Washington Ave., New

Yor

T M, M. Earned $267 three weeks, raisin
mushrooms in cellar! Exceptional, bn
vour cellar. shed perhaps suitable. We bay
crops. Book Iree. United, 3848 Lincoln

Ave.. Dept. 62, Chicago.
T MAIL Business Journal, Practical op-
portunities. Copy Research Sales,

Pomona, Calif.

FORMULAS — Fast selllng  products,
Guaranteed. Laboratory tested. Lowest
prices. Catalog free. Kemico, 50-8, Park
Ridge. I11

e

100 BICG: Mails, business propositions 10¢,
Gilenn ¢ Chapman, Russell, Towa.
Legiti-

" PROFITABLE Home business,
mate, MNo ecanvassing. Complete plan,
sample. blg mail, monevback guarantee,
Only l0e. A, E.EEEI_E.’?‘:E’EE'H'? FPenna.
EXTRA! [Extral 20 one-ingredient
products. "’ H“%s profits. 81,00, Service
Bé:;euu. Baox 40 Bouth Edmonton, Can-
i1
SOMETHING New. BSolid perfume does
not spill or staln clothes. Sample 285¢.
Zwickell, General P.O. Box 60, Brooklyn,

RE-BILUER “Mirrors.

Let  experienced

man teach you. DBig profits. Prospecis
everywhere, Joyee, 12461 Dresden, De-
troit.

NATIONAL Baking Institute announces
a new home study course covering all
phaszes of commercial baking, Good fleld
for ambitious men. MNearly a depression
proof business. Common school education
suffcient. Send for free booklet **Ompor-
tunities in the Baking Industry' and re-
uirements. National Baking Institute,
601 Michigan Avenue, Dept. 343C. Chi-
cago, U.B.A,

YOULL Like resilvering mirrors, auto-
parts, reflectors, making chipped glass
ﬁmtﬁs Write Sprinkle, Plater, 127, Marion,
ndiana.

GET A hem:mluu prosperity|
120 Ways to Make Money.'" 120 pages
6x0. 81,00 postpaid. R. Guy Smith's,
84 Carlos, Moss Beach, California,

“SCHEMER'™ Magazine, Alliance, Ohio,
{415t year) prints schemes, tips. opportu-
nities, formulas; winners: $10,000—$25,000
reported. Year, £1.00. Now get acquaint-

ed: trial slx months only 30c.

CAPITAL—HDW' and where ubtnine:l iot
personal or business needs, Capltal Serv-
jer. Arlington. Va.

PEAR Candy |bars. Money-maker,
Splendid sales. Home-made confections,
Send §1.00 for sample box. Home Confec=
tions, HKelseyville, Ga]ll'l:lrnia.

FREE List unusual monev making appor-
tunities. books, home work plans, Ster-
ling Products Co., Springfield, I11.

REAL Estate foundation all wealth.
Start own office. Learn how through home
study, Write Morrison Bchool Real Estate,
100 North LaSalle, Department 8, Chicago.

WHY Work for others? Be vour own
baoss. Sell products with your name on the
labels. Cosmeties, household specialties,
extracts, ele. Detalls free. Chemical Co..
Box 5260, Richmond, Va.

25 NEW Buccessful schemes, Directories,
renovating, premiums, new occupations,
souvenirs, salvaging. 44 pages, 10e. Home
Industries. Benson. Nebr.

FHELPS Foot balm selling Ifast with
new merchandising plan. Phelps, 1843-R
Mannering Rd.. Cleveland. Ohio,

MAKE Artificial marble, glazed tiles, un-
eanny. Tabletops, Elaquns floors, hones,
novelties. Hard, reprool. inexpensive,
cement seerets. Brilliant tile and liguid
rubber samples 3c. John A. Payn, 845
Grande Vista Avenue, Los Angeles, Calif.

RECEIVE Big mails, keep posted. mon-
eymaking opportunities, catalogs, maga-
zines, samples, ete.. 25c. R. Guy Bmith's,
f4 Carlos, Moss Beach, California,

MONEY In butterflies, moths. See Sin-
clair Display Advertisement on page 16A.

$25 A WEEK Spare time, Free circular.
Hammond, 120 W. Susguehanna, Phila-
delphia, Penns.
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WANT Extra money? Mail order busl-
ness is your opportunity., New plan com-
plete with ads one dime. Bert Newberry,
Cltronelle, Alabama.

MAKE Money in business of your own.
%5¢ brings valuable booklet of opportuni-
ties, Otto, Box B6d, Sequim. Wash,

MONEY Aplenty, success assured. Fond-
est hopes realized. Instructions. 25c, re-
fundable. Reichert’s, 1375 Webbh Road,
Lakewood. Ohio. e

START Photo finishing business! De=
velop films: make money! Details—stamp.
Photo, Blawnox, Penna. S

“SALTED Peanuts in Shell,"” Patent
and $1.00 started originator toward even-
tually earning $50.000. huge amount

without personally canvassing! Now re=-
tired. Work plan—home. Warning-—act
quick! ‘Treatises-A, BX1240, San Ber-

nardino. Calif.

SANITATION Compound: Newest sensa-
tion. Make at home. Sell by mail. Write
Luft, 5039 Winthrop, Chicago.

START Mail order business, Make, sell
amazing product spare time. Big profits,
Write for free fac Konis, 5645 Fuller-
ton, Chicago.

PROPIT With new products, Make, sell
repeat. Analysis. Research, Guaranteed
formulas. Biggest catalog free. Nominal
prices, Gibson Laboratory, Chemists,
BID-1142 Sunnyvside, Chicago.

MAEE Money by mail. the way we do.
Free information. Maywood, P-1107
Broadway, New York.

BUILD Neon signs. A business for your-
self. MeMaster Bign Co.. 730 State Bt
Bal!.inn:hn.m _Washington,

ITIHATE Home business.’
Pmﬂt-uble" Your labels. You nnntrui re=
peat orders! Mo canvassing! Samples,
dime. Particulars free, Gardena System,
128PB. Station "'8." Los Angeles,

POPCORN Machines, all types, Carmc'-
corn equipment. Northside MIg. 1925-10th,
Des Moines, Iowa.

DELAWARE Charters:
£35. Bubmitted forma.
Inc.. Wilmington, Del. AR

Complete service
Ches, G. Guyer,

107 WAYS To make money, in home or
office, business of your own. Full partie-
g'lnr: free. Elite Co., 214 Orand Bt,, New

OrK.

SELL By mall, Books, novelties. Bar-
nlmﬁ 35 rofits!  Particulars free.
. Elfco. 4 Wells, Chicago.

ELITE l::u'ilectlun of business plans, con-
tains 107 tested plans and scores of formu-

. Start own business; home, office.
Particulars {ree. Elite Co.. 214 Grand 8t.,
New York.

CHARTERS: Delaware; best, cheapest;
free forms. Colonial Charter Co., Wil-
mington, Del.

WHERE To buy at lowest
prices. Information [ree. Yorena,

wholesale
Box

P-312, Bayonne, N. J.
MATIL Order business is your op ru:nl'llz.
oL
contact,. Boundless

Man Mﬁm small, now earn
yearly. onal

opportunities. H“e had over 30 yvears ax-
lf'rerience. will help {e:ru succeed. Bend 25e

valuable none free, B,
Breniser, 357 B. 21st, ﬁumm hia,

MAN In each town to plate auto paﬁ:s
reflectors, bicveles, fixtures, mirrors,
late method. Bimple plan of mnnuhl:tur-
ing at home starts you in good paying bus-
iness, Free particulars and Gun-
metal Co.. Ave. H. Decatur, II

MANTFACTURE From unholmu.
Cleaning fluid lc gallon; bleach 2c gallon;
hand soap 2¢ pound; and ten fast sellers.
Bample etails free. Western, B615
Denison Ave.. Cleveland, Q.

FINANCIAL Independence obtainable by
placing coln operated merchandise vending
machines, out on percentage basis, no ex-
perience required, little capital needed,
write for free detalls. Torr, 204715 South
68th Street. Philadelphia, Pennsylvania,

POPULAR MECHANICS ADVERTISING SECTION

BONGS, Bong poems, bought,
Pree information. Best offer,
ody Music Publishers,
Francisco,

“BTART Your own business manulactur-
ing from my formulas. Easily made, large
profits. Stewart. Box 191!2 Harttmd. l.‘.u:n:n

TYPISTS Earn extra money with type-
writer, 25¢ {coin) brings many plans.
Nabors, Box £#43. Covina, California.

WONDERFUL Moneymaking opportu-
nity magazine, 25¢; full instructions $1.00.
Halldean, Boulder, Colo.

" “SALTED Peanuts in Shell.’ See ad-
vertisement under *“‘Business Opportuni-
ties'" classification.

PROFITS. Day-n!qht. Mo selling, l}u—

ublished.
etro Mel-
1204 SButter, San

erate ““Hilver Hing' ors
Free instructions., .ﬂ.utuma.tic. 2427 F'ullerv
ton, Chicago,

MAKE Housechold product of 100 uses.
Sell by mail or agents, spare time. Infor-
mation free, Ribot, 620 East 82nd, Chleago.

WANTED Sparetime workers. Send
dime for *‘real opportunity.” Macomber,
136 Forest., Buffalo, N. Y.

EXTRA Dellars spare time. Details 25¢
{coin).  CGranel. T06 Bloomfleld. Outre-
mont, Que., Canada.

U-MIX Window cleaner! (Not a pow-
der.) Sample bottle rrml:lng gallon  25c.
gﬁ;niklean. 18906 Rosemont, E. Cleveland,

o

" DOLLARS In swarms—your dail
—mnearly all profit. Bend stamp for
Gifford-PM, Aberdeen, S8outh Dakota.

BE Your own boss. Make and sell new
teeth whitener, Big profit. Sample 25c.
Material in all drug stores, Formula 50c.
Charles Therrien, Halifax, Mass,

FREE—300 Wonderful business, mailor-
der and home work monevmaking offers.
Lewls Co., B28-D Carpenter, Oak Park, TI1,

FREE—Spare time profit propositions
galore. Advertisers’ Assistants, West Lib-
erty. Kentucky,

mail

SUCCESSFUL Business easily started!
Big profits! Formuls catalog free, B, Kin-
ford. Wayne. Penna.

IF Out of employment or wishful of own
business, start advertising plan, Soon may
earn good money, Laugh at employers.
Hardly any capital. Circular free. Janet
Specialty. Box 253, Taunton, Mass,

WE Help start you in business, furnish-
ing outfits and instruction, operating
“‘Bpecialty Candy Factory'”™ home, Men
and women, opportunity to earn $£20.00 to
§50.00 weekly, all or spare time, (Our 31st
vear.) Booklet free, 'W. Hillver Ragsdale,
Ine., Drawer 4, East Orange, N. J. o

HOW And where to obtain capital fully
explained, free particulars, Btar Serviea,
Wapakoneta, Ohio.

NEWEST Colorful plastics. Finish seven
attractive articles with ordinary home
tools. §1 umlg ald complete with instruec-
tions. Plastic Products, 580 Market Street,
San Francisco,

LIQU'ID Marhle—-amune can make! Cal-
orful, glazed! Moulded, brushed, sprayed.
Ruhber tic moulds., Composition flooring.
Big money in these! Particulars frea.
Marbleizing Service, Bdwardsville, Ill,

YOUR Own business! Belling by mail.
Details free. Maples, 3418 South Marsh-
field. Chicago, Illinois,

BUCCEED With your products. Make-
sell. Formulas. Accurate analyses. Cata-
IEHE_I‘EE. B, Thaxly Company, Washington,

MONEYMAKING OPFORTUNITIES

BOOKEEEPERS—Incrense Income with
inexpensive new bookkeeping service,
Bobertz, 3701 East Hancock. Detrodt.

MONEY-MAKING  Projects. Color-
glazed eonerete pottery, Oravestones,
tiles, walls. Guaranteed basement water-
proofing, Operators wanted. Booklet, de-
tails 10c, National Potteries, Minneapolis,
Minnesota,

SAMAKE Mirrors at home." Big profits.
Little outlay, Also emboss, grind—faoil,
gold leaf, frost, chip and make imitation
stained glass. Instruction course 25¢.
Ideal Bervice, M-8, Park Ridge, TI1.

PAINT For profit, Save dollars on own
gn:lnr.lnu. Complete spray outfits $6.75 up.

ree circular. C. Snyder, 114 Ridge, State
College, Penna,

BUILD Your success opportunities with
“Money by Mail.”” Sample copy 10c, OGeo.
Hans. 428 South Halsted. Chicago, T11.

WIN Contest money! You must know
how! Sample lesson 35¢. Details stamp.
Thomas. 215 Hamilton, Albany, M. ¥,

BIG Mails of cpportunities; imprints,
new offers; mailorder propositlons. Six
months 15c, sample free. Harvey Teeple,
Decatur. Indiana.

YOULL Like runveﬂnu mirrors l.uba-
parts, reflectors, making chipped plass
signs. Wrlte Sprinkle, Plater, 287, Marion,
Indiana.

INVENTORS—We successfully sell in-
ventions, patented and unpatented, te
for proof, and tell us what you have for
sale. Chartered Institute of American In-
ventors. Dept. 4-C. Washington, D. C.

I WANT To send you proof of the won-
derful pulling power of Popular Mechanics
Magazine's ¢ fied pages. What's your
proposition? Write me todav, F. W. John-
son, Manager Classified Advertising, 200
E. Ontario 8t.. Chicago. I1L

ARTIFICIAL Marble sanitary flooring,
instruction covering wood or cement floor=
ing 15 inch thick, fireproof, all colors, low
cost, ornamental casting, concrete, plaster,
papler-mache, garden 'urutturp siatuary,
flexible molds, particulars {ree. Chr
Mahler, Elmont, N, ¥,

BTART Your own business. Make lnrze
profits. Sell new and used auction or bank-
rupt bargains in clothing and general mer-
chandise. Experience unnecessary. Free
wholesale catalog. Superior Jobbing,
1250=-¥ Jefferson, Chicago.

MILLION Articles. Buy wholesale, Val-
uable directory and 50 moneymaking for-
mulas, Dime, Ideal Service, D-8, Park
Ridge, I11

KEEP Dollars received supplving, by
mall, satisfving employment information
—millions Jubleux We fill your orders.
Stamp., details cuagpemmra Service, T7
Swan, Buffale, New

GENUINE Barbecued frankfurters i'-ur—
mula (dime}—"Holland Inn" hamburger
—hotdog proposition  “folie” Included.
Davis, Box l484-PM, Clarksburg. W. Va.

I WRITE Moneymaking letters. Omly
%#1.00. Send Information to Regish, 2100
Anthony Ju.re Bronx, M. Y.

EARN Good income on $1.00 capital.
Complete plan 50¢ coin. Corcoran. Box

2558, 8t. Johns., Portland, Ore
S0OCIAL Security stamping outfits,
1. Dunn. 118 Hale Ave., Brooklyn, N, Y.

CROW Plants without soil. Folder free.
Gordon Laboratories, 509-J Fifth Ave.,
New York.

" BTART Frofitable malling business. We
trust you, Monthly payments, Partieulars
10e, credited fArst order. Hunt Co.. 49
Edgemere. Trenton., N. J,

MAN In each town to plate auto parts,
reflectors, bicycles, fxtures, mirrors, by
late method, Simple plan of manufactur-
ing at home starts you in good paying bus-
iness. Free particulars and proois. Gun-
metal Co., Ave, M. Decatur, Tl

RAISE Earthworms for profit.
tion free, stam
lair.lcal Hesearc
Il

Informa-
appreciated. Bureau Too-
. 106A Broadway, Peoris,

BIG Money easily made; 107 ha:!ll: ln.ns

for vour choice. Home, office.
et free. Ellte Co., 214 ﬂrnmi Bt
New York.

WHOLESALE Sources. 500,000 articles,
}:ree %irekntm. Maywoode, 1107 Broadway,
ew York.

1,000 WAYS To Make $1.000."* You
can do it—others have, This amazing book
will startle you. 475 pages, only $3.50,
Popular Mechanics Press, Hoom {(C39), 200
E. Ontario 8t.. Chicago.

FORMULAS,

MAKE 5S¢ll. Bpare time, 10 formulas $1.
Granel, 706 Bloomfleld, Outremont, Que.,

Canada,
FORMULAS—AIl kinds. Real money-
Lowest prices, Catalog free

PLANS, ETC.

mBEers. N
Clover Formulary, P-8, Niles Center, IIL

MAKE And sell your own goods. 110
formulas $1.00, Sure winners, Triangle
Products Co.. 7 Willow St.. Lynn. Mass

10,000 FORMULAS—800 Page volume,
maost amazing value in vears. $1.85 post-
paid. Ideal Book Shop, Park Ridae, I1L

NEW Manufacturing money making for-
mulas. Booklet Iree. Collins Formulary,
Vandercook, Michigan.

" MONEY In butterflies. moths.

BEAT ‘I'_Tnemn]uvment make 5 cent
wholesale sandwiches your home daily, 15
vears Successful experience furnished.
3031 West Jefferson, Dallas, Texus,

See Bin-
clair Display Advertisement on page 16A.

GUARANTEED Formulas—New fast gell-
ers. None better., Lowest prices. Catalog
free. Kemico, 49N, Park Ridge, I1L

SELF Vulcanizing cement. t for-
mula . Formula Agency, 274 Boston
St.. Lynn, Mass,




POPULAR MECHANICS ADVERTISING

ICELESS Ice! Colder! Cleaner! Cheap-
er! Instructions, 26c. Duffy, Covington,

EXTRAORDINARY Success always as-
sured using Miller's Certified Formulast
{Bazed on analysizs of America's exceed=
ingly popular products.) Stamp brings lat-
est Formula Messenger. Miller. Manufac-
turer's Chemist, Tampa, Florida.

10,000 MONEY-MAKING Formulas, 843
page, 1939, ‘lustrated book free. Details
ic stamp, Adams-Brown Company, Chest-
nut Hill, Massachusetts.

10 EXCEPTIONALLY Good formulas. in-
cluded free. humorous verse, entitled, Defi-
nition of & Woman. This choice collection,
only %£1.00. Hamilton Products. 124 An-
drews St., Massena, N. ¥ -

ANALYSIS. Research. Wewest guaran-
teed formulas. Bigmest catalog free, Noms-
inal prices. Gibzon Laboratory, Chemists,
BD-1142 Sunnyside. Chicago.

ONE Ingredient formulas! Big profits!
Fast, repeat sellers, Catalog free. A, Kin-
ford. Wayne, Penng.

THAXLY Formulas for perfect prod-
ucts, Accurate analyses. Catalog Iree.
B. Thaxly Company. Washington, D. C.

REAL Manufacturing formulas. Llsts
free. Cummings, Chemist, Gordon Avenue,
Byracuse, M. ¥.

FORMULAS. Latest money makers. Lit-
erature free. Belfort, 4042 N. Keeler, Chi-
CRED.

FLITE Formulas and plans; make and
gell your own products. Descriptive book-
let free. Elite Co.. 214 Grand Bt.. New
York.

FORMULA For prevention of sunburn.
Mot ally. Not greasy. Works like magie.
Apply nnd bask in sun for hours. Send
25c. Avery's Laboratorles, 1133 ‘Wilson,
Chicago,

10,000 MONEY-MAKING Formulas. Tells
o how to make and sell almost every-
fmng under the sun; cosmetics, mucilage,
anti-freeze solutions, battery solution,
beverages, cheese, chewing gum, cleaning
preparations, extracts, halr preparations,
inks, bluing, leather polish, mirrors, per=
fumes, polishes, typewriter ribbons, car

per, washing powders. liguid soap, and
undreds of other profitable articles. $4
postpaid, Popular Mechanles Press, Room
{C39), 200 E. Ontario St., Chicago.

CHEMISTRY

FREE: 40 catalog of chemical and
laboratory supplies for amateur chemists.,
Wollensak microscopes and supplies. sclen-
tific books at big discount. JE-§ Winn. 124
Wezt 23 Street, N. ¥, C.

LABORATORY Spectroscope for chemi-
cal analysis $2.50. EKutting Sons, Camp-
bell, Californis.

FREE Chemistry catalog. Supplies at 6c!
Equip complete laboratory. nd 3¢ for
catay emkit Sclentific Corp., 39TP

tage.
Eﬁd:e &Bt.. Brooklyn, M. Y.

CHEMICALS, Laboratory, glassware, ap-
aratus, Send 3¢ for catalog CPl. Bio-
ogical Bupply Company. 1176 Mt Hope
Avenue, Rochester, N. Y.

HELF WANTED

EXCLUSIVE Distributorships avallable!
World's flnest cosmetics, flavors. medi-
cines, polishes, waxes, cleaners, soaps, in-
secticides, decdorants, ete. Unioue! Sen-
sational demonstrators! Samples, propo=-
sition. $£1.00, TUltra-Modern Laboratory,
1305 Walnut. Cincinnati.

£1.50 PROFIT. S¢ll Knee-way Drive. an
alternate auto throttle control. Good ltem,
sells well, money back guarantee, Comfort
Drive, P.O. Box 256, Pasadena. Calif.

RUN A big paving coffee and grocery
agency. Immediate earnings un to 545,
Additional cash bonus amounting to near-
lv £10.00 per week. No experience needed;
easy to start; no money risk. Let me mail
full particulars free, Mills, 6042 Mon-
mouth. Clncinnati. Ohlo,

M. M. Earned $267, three weeks, raisin
mushrooms in eellar! Excepilonal, bu
vour cellar, shed perhaps suitable. We buy
crops. Book free. United, 3848 Lincoln
Ave., Dept. 63, Chicago.

SALARIED Positions—&2500 vearly and
up. Let us find one for you. Write for
valuable information. Executive’s Promo-
tion Service, (168) Washington, D. C.

AGENTS WANTED

SENSATIONAL Christmas card money-
maker! 2l-card assortment with sender's
signature in gold sells $1. You make 10075,
afw 50 name-imprinted Christmas cards
£1. Other popular assortments. Get sam-
erciir Friendship, 408 Adams, Elmira,

RESURRECTION Plant, unique novelty,
miracle of nature. Costs below 2c, sells for
25c. C. E. Locke, 10 Rio St.. Mesilla, New
Mexico,

CHRISTMAS Cards.
Take orders galore from friends. 50 ex-
guisite folders with name at $1. Free al-
bum 32 designs. Fastest selling 21 folder
box in America. Costs 50c, Sells §1. Re-
guest samples. Sunshine Art. Dept. E. 154
Nassau, New York Cily,

BUSINESS Proposition resilvering mir-
rors, autoparts, reflectors. making chipped
glass signs. Write Sprinkle, Plater, 128,
Marion, Indiana.

MAGIC Home-presging invention gives
expert steam-press to all silk or wool gar-
ments, Puts Enife-edge crease in trousers
and pleats. *“Pres-Kloth' sweeptngsamun-
try. Sells Ble with biz profit. mple
postpaid 25c, Parris Dunn, Dept. P-23,
Clarinda. Iowa.

EXTRA Money eamsy, Show smart per-
sonal Christmas cards with name, 50 for
g1, up. Outstanding values, Also 21-card
assortment. $1; others. Big profits. Bam-
ples free, Wetmote & Sugden, 749 Monroe,
Dept. 78, Rochester, M. Y.

MAN Wanted to

Earn $2 an hour,

supply Rawleigh's
Household Products to consumers. We
train and help sou. Good profits for
hustlers. Mo expériencs necessaryv. Pleas-

SECTION
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AT Home—your own manulacturing
business; making popular £1.00 novelties.
Cost you Ze to 15¢c. Evervthing supplied.
Write So-Lo Waorks, Dept. ¥Y-842Z, Cinein-
nati, Ohio.

BELL Clean-E-Z¢ polishing cloth, Sam-
KleJiree. Wayne Products, Pleasantville,

LOCAL Agents wanted to earn bonus
suits and demonstrate to friends, Up to
$12 in a day easy., Experience unnecessary.
Valuable demonstrating equipment. actual
samples abzolutely free, . J. Graves,
1300 Harrison, Dept. 'W-B17, Chicago.

YOUR Own business, dignified. No sell-
ing. Few weeks of your time insures you
steady income for vears. We do the work.
Small Investment. Printograph Co., 563
Warren 5t., Roxbury, Mass,

100% PROFIT In new perfected (1839}
guick-action self-starting cigar lighter.
Mo flint or friction. Mo wind can blow it
out. Retrils 25c. Costs vou $1.75 doZen.
Sample and can fluld 25c. New Method
Co,. Box PM-81, Bradford, Penna,

DON'T Be a job hunter. Send for free
eopy Carev's Cash Coiner. Carey, Con-
verse, Indiana.

AGENTS; Young and old to sell new
streamlined fibre brooms: they sell at
sight. Write Burtz Fibre Broom Co.. Co-
lumbia. Penna.

AGENTS—Men-women,
stove polishing oil.
100 per cent profit.

sell Re-Sto-R
Attractive package,
Repeats, no competi-

tion. Lusterine Mfg. Co.. Bridgeport,
Conn. I i
THREE-WAY Moneymaker, Local or
mail order, Write Pines, E-383 Monroe,
Brooklyn. N. ¥,

NEW Invention—Cas statlon  signal.

Cheaper. better, no installation. Pive vear
guarantee, 100°: profit. Knipp, Jefferson
Building, Los Angeles, California.

ant, profitable, dignified work. Sales way
up this vear. Write today. Rawleigh's,
Dept. H-53-PPM, Freeport, I1L

YOUR Hose free with outfit. Make up

to $3250 in a week taking orders for
smazing new hoslery. Replacement guar-
nnteed against holes. snags, runs. Rush
name, hose size. Wilknit, Desk H-=37,
Greenfield. Ohio.

AGENTS Are making easy money selling
new stegl shoulder auntomobile Lazul i) R
Every housewife and motorist needs one.
Send §0c for sample and sales literature.
The Breister Co.. Scott and Mohawk Ave.,
Fond du Lac, Wis.

CHRISTMAS Card bargains,
personal Christmas cards for $1. All beau-
tiful folders with customer's name in=-
scribed, Liberal profit. Free samples,
Also marvelous valie 21.00 box assort-
ments, General Card, 400 S5. Peoria 8t..
Dept. P-19, Chicamo.

I'LL Give vou grocerles at wholesale be-
sides splendid opportunity to make up to
£45.00 in a week. Brand-new Ford sedan
given az bonus. Details free. Mills, 6048
Monmouth. Cincinnati, Ohio.

BEAUTIFUL Bird pictures handmade
with genuine feathers, Sell on sight! Lar
profits! Free particulars. Samnles 1
?tannlzpi' Marquez-PE, Apartado 1176, Mex-
co City.

5005 PROFIT With new perfected (1930)
quick-action, no flint, antomatic gas light-
er. Retails 25c, Sample 10c. New Method
Co.. Box PMG-80. Bradford. Penna.,

ELL Famous Glas-Glo,

8
Glas-Glo, Phelps, N. Y.

CHRISTMAS Card money-makers! Sen-
sational $1 assoriment 21 Christmas fold-
ers starts ¥you making money now—>S0c
profit each box. Other fast-selling assort-
ments: personal Christmas cards, 50 for §1.
Samples free. Schwer., Dept. L-4. West-
feld. Mass,

Sell 50

Sample 3c.

MONEY In butterflies. moths. See Bin-
clair Display Advertisement on page 16A.

CHRISTMAS Cards. Seli 50 assorted
folders name imprinted $1.00—cost you 50¢.
%nrgules free. Dunbar, New Brunswick,

" AMAZING Device cuts own hair, $2.40

dozen takes in $6.00, Hub Mfg., 715 South
Dearborn. Chicago.

SPECIAL Arranged hit songs, sell school
children. stores, etc. Big repeats. Trial
f for 26c. K. B. Music Co., Inc., So.

EARN Extra dollars. Start own busi-
ness, Make, sell new product by mail,
spare time, Detalls free. Young 3148
Morth. Chicago.

BIG Money selling guaranteed recondi-
tioned Elgin, Waltham, Hamilton watches,
£3.70 up. No investment. Free catalog.
Grossman Jewelry, 4666-L State, Chicago.

PROFIT With new products. Make. sell

repeat. Analysis, Research. Guaranteed
formulas. Biggest catalog free. Nominal
prices,  CHbso Laboratory., Chemists,

Ibson
BD-1142 Sunnyside. Chicago.

EX-0O-LENE Anti-knock power com-

pound. More mileage, power, speed, pe
guaranteed. Thermo Exolene, F'_egrja..“_lf

AGENTE. New lawn mower sharpener.
Sharpens two minutes., Sells [ast. Free
trial offer, samples, §1.85. Manufacturer,
5242 Kirkwood Place, Beattle, Wash,

MYSTERIOUS Disc heats water instant-
Iy without coal. gas or ofl. Pays up to
2337 profit. New prineciple. Mo risk sam-
ple offer, Write Lux Co., Dept. H-b, Elk-
hart, Indiana.

BARGAIN3—I100 Blades 25c; eclectric
razor T0c: candld type camera TSc: soap,
gross cakes $1.44. blankets, each $§1.20.
Free catalog. World's lowest priced whaole-
;afuk;a. Mills Sales, 901 Broadway. New

ork.

AGENTS Buving guide. wholesale fac-
tory prices, Buyver's club membership.
“Profitable pointers.” R. Buyer's Club,
Ellwoad City. Penna.

BENSATIONAL Glass ¢leaner, brighten-
er. Garages, gasatoriums, housewives buy.
Trial pint 35¢. Clean=0, 1321 Elm, Den-
ver. Colorado.

AGENTS. Merchants specialty. BSam-
ple dime. Refunded. Lamont Company,
Beacon, New York.

BE Independent! Big repeat business in
home town., Send 10¢ (coin). . . B,
Circulation Company, Chester. Illinols.
B0 PROFIT! Transfer sign letters
for windows, offices, trucks, signs. Colors:
gold, silver, red, many combinations. Auto

monograms.  Easily applied. Neonite,
Akron., Ohio.
AGENTE: Bmash go prices! BSantos

caoffee 12¢ 1b. 4-0z. vanilla Blyeo.
blades 10 for 8&lhe. 100 sticks chewing
gum 12e¢, Christmas cards, 21 in box. 14c,
150 other bargains. Premiums. Experience
unnecessary. Carpation Company, PO,
5t. Louis. Mo,

WHQLESALE Catalog. Razor blades,
needles, soaps. Bulger, 114 Rindge, Cam-
bridee. Mass,

OPPORTUNITY To handle Winco house-
held products, Attractive offer on reason-
ably priced daily used products. Write
Winchester Compounds, Winchester, New
Hampshire.

BAVES Gas, nil. repairs. Every mo-
torist prospect. Sample 25¢. E. Corcoran,
Box 2568, 5t. Johns, Portland. Ore.

Razor
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ENTS Make hig profits on  food
products, bargain deals. Low wholesale
% Rush name for trial outfit offer.
o-Ro-Co, 2810-3 Dodier, 8t Louis, Ma.
SELL Fan razor blades. Sample I[ree.
Mational, 430 Central. Cincinnati.
AGENTS—To malil our literature. Good
rofits. Home  business, Maywood,
11n’5r11ﬂ".r Broadway. New York,

SUCCEED With your products. Make-
sell. Formulas. Accurate analyses. Cata-
%tém B. Thaxly Company, Washington,

ATMB Winduw sign letters. Large mizes
—?ﬂl each, Get beautiful samples,
Atlas. 7941 Halsted. Chicago,

ENGRAVED HName plates, numbers,
signs, ete., enslly sold, profits large. Brett
Bros.. Winthrop, Mass,

300 PROPIT Selling gold leal letters
for store windows; high grade letters lizn
each, Free aamples. Metallic Co., 438
North Clark. Chicago.

BIG Meney applying initials on automo-
biles. Easiest thing today. Free samples.
Also, sideline salesmen for short order
decalcomania name plates. “'Ralco.' 1305
Washington, Boston. Mass,

AGENTS — Opportunity make money;

book containd m succesaful business
plans; home- send for free intro-
Auetory booklel. Eiite Co., 214 Grand St.,
New York.

BTARTLING Invention—Pocket adding
machine. Hnuannllr advertised §2.50.

Whirlwind seller, ICE fits. Baby Cal-
culator Co., Box 1118 ieago.

ADVERTISING Book matches offer lib-
eral, steady earnings—full, spare time,
Experience unnecessary. Direct factory
service; low prices for 'pl!&k uuai!tz.r help
get orders; ujcb: rew business

firms are prospe . Ameri-
an Match & h'mtln l::u. iszz South
Trumbull Ave.. Dept. 68, Chicago.

CALL On friends with sensational noew
ersonal Christmas cards and siationery.
ames imprinted.  Also big-value 21 card
assoriment at $1.00. Profit 50c. Experi-
ence unnecessary, Bamples free. Wallace
Em:‘u 225 PFifth Ave., Dept. E-34, New
o

BIG Cash profits—tremendous demand,
Millions business men. offices, restaurants,
factories, live Flash-A-Call prospects,
“Loud speaker 2 way—I10 station Inter-
Communicator.” Saves money, miles of
walking. valuable time, No serviee or in-
stallation problems. Operates like radios
—one electric socket connection. New low
price $17.50 opens unlimited sales possibil-
ities. FPree demonstrator offer. Write
gquick! Inter-Communication BSwvstem of
America, Dept. 302, 2440 Lincoln Ave.,
Chicago.

P‘-')CKE'I' Cigarette maker. Nickel plat-

ed. Btrong ribbon. %1 wvalue, Send 25c
for sample at hundred price. PataPad Co.,
Mashville. Tenn.

POPULAR MECHANICS ADVERTISING SECTION

MAKE More momey with Red Comet Au-
tomatic Fire Extinguishers. Low price.
Proved seven vears., Splendid sales outfit
free, Some good territory open. Exelusive,
Write guick. 704 Red Comet Bldz.. Little-
ton. Colorado.

BLADES. Finest quality. FMW§FHGH
postpaid. Ace Bta.dzu Buffalo, N.

EPARELIHG Glo-Brite slgns sell fast

stares, restanrants; taverns. Lasting
E“DI:I ﬂnt:h Religious mottoes, J, A. Bax-
ter, Cambridge, Ohio.

NEW Speclalty—=8ells every business and
professional man. Four $15 zales dally
an $2B0 weekly. Farrell cleared over
1,000.00 monthly, Write. F. E. Armstrong,
President. Dept, PM, Mobile, Ala.

EXCELLENT Opportunity selling our
complete line of brushes, largest commis-
sions, Write for sales plan. Wire Grip
Sanitary Brush Company, 2300 5th Ave.,
New York.

NEW Miraculous foot oll **Pedoxylin.'
sells like wildfire druggists, lobbers. *'Bud'’
Kevin, walking New York to San Fran-
ciseo fairs, using it, says "‘results amaz-
ing."" Blggest mon ng opportunity
you ever had. Protected territory, Attrae-
tive counter display gets big business.
Write immedlately. Meta Lee Laboratories,
Ine., 1218 Garland Building, Chicago.

ADVERTISING Book matches—Sell un-
lon label book matches. Fastest selling line
in America. Large sales producing kit,
sample matches, complete cut catalog,
elght color combinations mnte ﬁelllzmhemr.
Commission in advance. Superior
Co,. T30 Greenwood, Dept, M-8, Chicago.

REVOLUTIONARY Window cleaning
tool. Good Housekeeping approval, Only
ten £2.25 sales daily to h
torles, schools, stores will
£350.00 monthly. OCarter Products Corp.,
600 Pront Ave.. Cleveland, Ohio.

BIG Money applving initials on auto-
mobiles, Write for particulars and free
samples. American Letter Company, Dept.
40, Dunellen. New Jersey.

FREE BSample—Amazing cleaner; sells
homes, taverns., everywhere. Big profit—
fast repeater. Betco, 5007 Irving Park,
Chicago.

M ACTURE Specialties_ hire agents
urself, Blg money. Free literature. Gil-
rt Supply, 1107-P Broadway. New York

AGENTS: Stam énames on pocket-key
protectors, Sample check with your name,

Tess, 25c. SBtamping outfits. Emblem
checks, check-fobs, name plates. Hart Mg,
Co.. 303 Degraw St.. Brooklvn. N. ¥.

YOU Get $5.Dﬂ cash for distributing 100
samples, 1007 profiis [rom sales and re-
peat orders, l0c brings full details. Earl-
rich and Co.. Cedarville, Ohlo.

GET This. &1.00 makes xou ﬂﬁm
Nothing elze to buy. Pma. EKEohn. 506 W.
45th, Chicago,

FOR An extremely profitable lifstime
business, operate a collection-credit agency,
Free folder. Klein Associates, Taylor,
Toxns.

SELL To colored. WNew hair dressing.
Bleach cream. Bells fast. Cet free sam-
ples. Valmor, 2241 KV Indiana Ave., Chi-
CRED.

CHRISTMAS Cards, birthdays, ete.
Earn big extra money, bonuses, fup to
100 profit), Experience unnecessary,
Easiest-selling dollar lines, Free samnles,
descriptive folder. Pen-Bruah studlm.
154 Nassan Street, New York, N,

AGENTS! For big money, see nd on
page 138A. Quick Trimmer Sales Co.

DO You want agents for your proposi-
tion? Your ad In this space will place your
message before hundredx of men seeking
fast-selling products. ed’ folder “"How to
Secyre Agents,’’ iz Alled with proef. T'll
gladly send you a F. W. John-
son, Manager Classi er.l &dverth!usn ng
ular Mechanles Haanﬂne, 200 E. tario
Bt.. Chicago.

HIGH-GEADE SALESMEN

BENSATIONAL Carded product:
@ll stores. Fast repeater.
Exclugive tferritory.
ing Company,
N, J.

Selling
Mo competition,
Samples 25c. Gard-
1T Burton Ave., Hopewell,

$84 50 PROPIT In one day by Hewett:
1100 in seven weeks by Barber: over 5200
per week all summer by Felton: all selling
our special tool set to garages: exclusive. |
territory. Write Mesco, Beaver City, Meh,

SELL Printing at cut prices. 2.000 busi-
ness cards 21.50; 1.000 envelopes or state-
ments, etc. 81.76: 25 printed sales books
$1.50: 1.000 process embossed cards £1.50:
2,000 two-color labels, free holder #1.50;
2,500 printed handbills $1.75; 500 book
matches $1.50. Ome-third comm. Free
cutfit, Bargaln Prig. Co., 182-F W, Madi-
son. Chicago.

BIG Commissions—selling to stores cel-
luloid pricing tickets, metal shell mould-
Ing. To restavrants, menu covers, signs.
P. Pricing Press, 124 White 5t.. New York.

ADVANCE Comm. up to 2 per pair.
Shoes direct to consumer., No investment,
Everything [urnished. Experience unnec-
ESSArY. Brown- Goade, 178 Lincoln, Boston.

AMAZING New auto safety device rev-
olutionizes summer driving. Every service
station. garage & prospect. Vernon Co.,
Newton, Towa.

MEDICINE Distributors with live crews
make big money selling Axon Authorized

Freparations. Stesdy repeaters. Exclusive
grrltﬁrr. Authorfzed Brands, Atlanta,
eorgia.

DID You make $50 last week? Dwoes your
Job offer vou real future? If not. why not
start & wholesale business of your own?
Start with little as $2.50, Handle line 200
nationally advertized 5e-10e products. Show
merchants new plan for Incressing sales
and profits. Handle everything from your
home at start, Chance to operate one of
our Bilver Fleet service trucks, Facts free.
:‘[Ngrld 5 Products Co., Dept, 10-H, Spencer,

BELL Business cards $1.50 thousand.
Business stationery, book matches, ndver-
tising gummed tape. paper towels, adver=
tising pencils. salesbooks, rubber stamps.
pricing sets, advertising specialties. 3575
commission daily, Money making speclals.
Free sules portfolio. Willens, 2130 Gladys,
Dept, JC, Chicago.

OPENINGE! Call on =all dealers wil.h
new trade-stimulator plans. It's *““hot.'’
£3 commission on each &5 sale. Big repeat
commissions. No investment, Sales kit
free. Universal, 6227 Broadway, Dept.
CH8. Chicago,

EDUCATIONAL AND INSTRUCTION

LEARN Walchmaking. Complete in-
structions $3.50. Work models 50c. Cata-
log wholesale tool, material, watches 5c.
Btewart’s. 721 Olive. 5t. Louis, Mo,

MABTER Teacher offers individualized
homestudy. Basle school subjects, Write
Drawer 1500, St. Augustine. Florida,

MEN—Women. $§105-8175 month. Get
U. B. government jobs. Prepare lmmedi-
ately for next examinations. List posi-
tions free. Write today, Fran.ul:in Inr.tl-
tute. Dept. N3, Rochester, N,

WATCH Repairing Is Etvl.‘-'l.d.? profitable
work. Experts always in demand. You can
learn watchmaking trade st home, spare

time. New original instruction system.
Beript engraving course ineluded. Write
for fres details today! Nelson Co., H-2001

Manhattan Building, Chicago.

FOR An extremely profitable lifetime
business. operate a colleetion-credit agen-
cy. Fr:g?fulder, Cole Associates, Syra-

cuse. N o
ENROLL Now, decorating, paperhang-
ing. graining. marbling. sign and pictorial

painting. Catalogue free. Chicago Palnt-
ing School, 437 North Clark Street, Chi-
CAO.

ENJOY Perfect health become profes-
slonal equilibrist. 3 ¢cents brings particu-
lars. Knoff, 2164MA North 52nd Street,
Milwaunkee, Wis,

DRAFTING .:rn-hs !11‘5 ﬂ{ll 1‘.5&0 0 month.
Qualify now. Details free. Write Monroe
Institute. C-B8. Alton. Illinods.

WRITE For newspapers—galn pleasure,
good pay and perhaps fame. Full time or
freglancing (part time). Hundreds of
stories, articles. ldens, are needed in every
issue. We sucecessfully coach you by mail,
45 vears newspaper ecxperience—plenty of
contacts for placing graduates. The
Millers, Dept. 10, Carmel. California.

OFERATE New nadvertizineg business.
Refund customers’ monev. Retire on col-
lections. Inexpensive training. Sure Sales

Service, Empire Life. Indianapolis.

MASSBAGE, Hydrotherapy, dietetics,
drugless therapeutics, chiropody, taught
by mall. Evans Correspondence Schoaol,

Montgomery, Ala,

LEARN Auto mechanies, body, repairing.
welding electricity, refrigeration, Diesel.
Btevinson's, 2008A Main., Kansas City, Mo.

SELL: America‘s largest line business ne=
cessities. Book matches, gummed labsls,
political items, restaurant supplies. sales=
books, shipplng supplies. office supplies,
advertising specinlties. business stimu-
lators, businesz stationery and forms.
Hundreds fast szellers. New low prices,
Commissions advanced daily, Experience
unnecessary, Complete outfit free. North-

western, AZ-625 Jackson, Chicago.

DISTRIBUTOR—New, amazing 100 drug
item, sells taverns, grocery, drug, lguor,
tobacco stores like wildfire: beautiful dis-
play; double monevback guarantee; radio
advertising. Qualifications: Clean record,
able to handle salesman, carry reasonable
warshouse stock. Last chance! act imme-
diately. Quix Company, Inc., Los Angeles.

TELEGRAFPHY Taught thoroughly. Rail-
road retirement met creating n'pnurgunitlu
for new operators. Expenses talog
free, Dodge’s Institute, Hiatt mru ‘nlpp
rajzo, Ind.

GOV'T Jobs start $1260-%2100 FEAT,
Men-women age 18-50, Former examiner's
tested methud helm %nl:l.l'y vou. Partle-
tilars, list jo rite today. Patter-
Roches-

son Sch ml Iﬂ cha.ntlle Bildg.,
tor M. ¥

EEL’ERET Tnvut!ﬁnuo:n_ Experience un-
necessary,  Detec ticulars free.
George Wigner, M-2840 Bruadwl-r. N. ¥.

TECHNICAL Bulletins, Many aublm
List free. Popular Mechanics, 200 E. On-
tario St.. Chicago.



POPULAR MECHANICS ADVERTISING SECTION

PLAYS, STORIES, MANUSCRIFTS

BUSINESS SERVICE

BECOME A columnist—New book shows
how. $3. Folder free. Ben Arld. Statlon
D, Los Angeles, Calif.

SONGS, Song poems, bought, published.
Free information. Best offer. Metro Mel-
ody Music Publishers, 1204 Sutter, San
Francisco,

FICTION, Poetry, plays criticized. Com-
lete marketing u.d'.'?ce New York Pub-
ﬁsl:.inn Service, 246 Fifth Avenue, New
York.

BEGINNERS!
weekly writing,
Lathrop., Calif,

WANTED, Poems, song manuscripts, i’ur
conslderation, publishing,
transcription recording.  Keenans Music
Service, Dept. PM, Box 2140, Bridgeport,
Conn.

SHORT Storles  revised, typewritten,
Elnarkzicd, Hursh, Box P-1013, Harrisburg,
ETINA.

Make splendid
Details, stamp.

income
Fame,

HAVE You real estate difficulties? Will

help uu snl'.e them, Any question an-
swered, Realty Service Co.. 300
Burchell Bldn Washington, D. €.

“CANADIAN' Mailing address 11
monthly plus postage. “Ramar.'" 525 5th
East, Prince Albert, Sask.

RELIABLE Information. any subject,
£1.00 up. American Business, 70 Madizon
Ave., New York.

CANADIAM Mail address &1 monthly,
Merchandising Club, Confederation Build-
ing, Montreal.

CHICAGO Mail address—phone service.
Dally forwarding. Also secretarial service,
Hanock Company, 43 East Ohio.

LET Us merchandize vour household
ideas, Hoffman Lion Mills Co., Inc.. Fall
River, Mass,

NEW York City mail address, $2.00
monthly. OCraubard, 1650 Broadway.

ORIGINAL Poems, songs wanted for
publication, radic. Westmore Music Cor-
poration, 3G, Portland, Ore.

CARTOONING, COMMERCIAL ART,
BHOWCARD WRITING, SIGN PAINTING

EVERYONE Paints signs. showcards
with Speedway Letter Patterns. Valuable
3 in. sample alphabet, enclose nickel.

MAIL Service: Mail addressed to vour
name, forwarded as you instruet us. §1.00
per month., Harris Service Co.. P.O. Box
a05, ElPasp. Texas,

CHICACGO Mail address §1 munt};bv. Your

rsonal, business mall forward daily.
1 tablished 1919 General, 56 Weat Wash-
ngton.

RUBBER STAMFS AND OFFICE

Free literature. Display Letter Co., Box UPPLIE

28, Fort Hamilton Station. Brooklvn, i 8 8
HAVE Your own money making busi- ORIGINAL, Cushion mounted. One, two

ness, Learn show card writing, sign paint- lines, 25¢: three 35c; four 4bc. Stamp

ing. Write for details. Begley Specialty, | Works, 814 Bradley, Peoria, TIL

1473F Brosdway, New York. 2 LINES 25¢, 3 Lines 35c. Stamp Works,
FREE Details! Learn original eartoon- Auburn, Nebr,

ing! Rave Burns School, Dept. MO, Box

2194, Cleveland, Ohia, TYPEWRITERS, DUPLICATORS,
TAMAZING! New idea! Manufacture OFFICE DEVICES

slgn letters. Complete course £1.00. Pho-

tographic material 10c. Modern Signs, DUPLICATORS, Stenclls, inks, ribbons,

Phoenix, Ariz.

PEN And ink drawingzs, Let us
vour advertlsing and catalomue
tions, from photos, copies or obfects. t
work and fair prices. Heraldic Studios,
1814F Oakdale Avenue, Chicago, Tl

AMATEUR Cartoonists wishing steady
income copying and duplieating cartoons
for advertisers, write Ad-Service, Argyle,
‘Wisconsin,

MAKE Art Pay., Advanced art students.
$1.00. Popular Mechanics, 200 E. Ontarlo
Bt.. Chicago.

draw
Hlustra-

ADVERTISING AGENCIES, LETTER
WERITERS, FOR ADVERTISERS

LEARN Aﬁvertismgu quickly at home.
Easy practical plan o text books. Com-
mon school education sufficient. Interest-
ing booklet and requirements free. Page-
Davis School of Advertising, 3801 Mich-
igan Avenue, Dept. 343C. Chicago.

INCH Display advertisement 30 maga-
zines, year $24. Wood's Popular Services,
ﬁtlantic City, (N. J.}

ADVERTISE: 2 Words In 250 newspa-
pers $10. Lists free. Advertising Bureau,
4515-C Cottage Grove, Chicaga.

Catalog free. Wholesalers, 4854 Reading,
Cincinnati.

IHE’RE.‘.EE Business now. ‘‘Excello-
TR Rotary Stencil Printer reErlrl.t-u
f housands everything you typewrite, hand-
write, draw or trace. Colors. $19.75 to
544. Terms. Illustrated Mterature free to
business or professional men. Pittsburgh
Typewriter Bupply, Department K-2, Pitts-
burgh., Penna.

NEW #£3.76 Automatic adding machine,

Fully guaranteed. Bassett, Box 202-K,
Altadena. California. .

TYPEWRITERS, Adder, mimeograph,
multigraph, addressograph. Send for {ree
lists of machinea that will help you at
alf price, Pruitt, 28 Pruitt Bldg., Chi-
CAgO.

PRINTING, MULTIGRAFPHING, MIMED-
GRAPHING, GUMMED LABELS
BETTER Printing for less. Standard

Press, 106 M. 17, St. Louls, Mo.
RECEIPTS, Statements, letterheads,
envelopes, 51.75—1000, Printco. Box 823,
Huntington, W, Va,
WRITE Us before buying printing.
Adkins Co,, C801, Union, N. ¥.

SALES Letters, Lively! Enthusiastic!
Energetic, quick-aclin-n letters that get
business for you. %250 each, 1007, sat-
isfaction guaranteed, Hutzletter, 41-44
Davies Building, Dayton, Ohio,

SELL Your product through agents, mail
order. Advertise newspapers, magazines.
Publishers™ rates, Bnaﬁpy layout your inch
advertisement artin - Advertising
Agency. 171M Mndis-nn Avenue, New York,

SELL By mail? Want agents? Our
“guide-book™ packed with helpful advice,
rates, publications, semt for stamp. Chi=
cago Advertising Agency, 20PK West Jack-
son, Chicago.

DIRECT-MAIL _ Ad'.l'l!rt.tilnq: Bervices

2000 BUSINESS Cards $1.50. C. Zwickel,
General P.O. Box 60, Brooklyn, N, Y.

6x0 CIRCULARS, Letterheads. enve-
lopes, postcards, $2.95 1000; 5.000, $7.50-
80.48. Folders. All printing low prices.

Samples, Goodprint, Harrisonburg, Va.

3TA

LETTERHEADS, Envelopes. 133 each
ELW‘ postpald. Premier Printers, Claflin,
AISAS,

CUT-RATE Printing.
tlon, samples,
Lafavette. Ohio.

2000 BUSINESS Coards $1.50. Letter-
heads, statements lowest prices. Samples.
Florence Press, 270 Lafayette Street,
Manhattan, (Agents wanted.)

QUALITY Business cards. 100, $1.00
Brennil:l_ Samples. Kylva, Ft. Blackmaore,

Quality, satisfac-
Wickens Printing, West

FREE. 1000 Cards with &10.00 order.
Send copy for quotations, Globe, East
Freedom. Penna,

SPECIAL. $1.00—150 B'2xl1 Bond let-
terheads and 150 envelopes. Benneville,
B07 West Roosevelt, Philadelphin.

500 BOND Letterheads 8°:x11 §1.00.
Sample. M. Myhaluk, East Paterson, N, J.

1000 BUSINESS Cards, The., Catalog.
Barjenco. 23¢ Fox. Worcester, Mass,

1000 ARCADIA Business cards S1.50;
200 bond letterheads $1,00; 200 6% en-

velopes G0c postpaid., Oftawa Press, Otf-
tawn, Illinois.

50 LETTERHEADS, ‘_FIi‘W envelopes,
printed. business or personal. $1.00 with
order. Dixie Press, Allendale. 8. C.

250 8'zx11 20 LB, Lett-erh&n.ds and eflli-

velopes §1.50. Vicks Print. Exeter,

1000 BUSINESS Cards 8100, Vellum,
free cuts. Dixie Business Card Co.,
PM18% Jefferson. Memphis. Tenn,

ANMOUNCING! Speclal offer. 1,000
modern  thinplate pro-embossed business
cards %1.99: neatly printed. postpaid.
Shinn's Shop. Bellflower, Callfornia.

PRINTING, Lowest rices, Guality
work, Guaranteed, Tal Press, Janes-
Yille, Wisconsin.

USE Printed statlonery. 200 81Lx11

bund letterheads, 200 615 envelopes, both
£1.00, postpaid. Franklin Printery, 2532
Pershing, Chicago, R R

2000 BUSINESS Cards $1.50. General
printing. Estimates cheerfully given.
Elmtenm Printing, 270 Lafayette St.. Man-

attan.

BUSINESS Cards Tic thousand, Letter-
heads, envelopes, statements, blotters,
doorhangers, circulars §1.85 thousand.
Cut Rate. 7015 Fenkell, Detroit. Michizan,

PRINT Anvthing. Lowest prices. Sam-
Eﬁ free, Hamilton Fress, 4341-F Meade,

CAgD.

BOND Envelopes.
anvwhere in U, §
wood Place, Ohla.

£1.00 POSTPAID 125
envelopes.

1000 BUSINESS Cards $1.00 post pal paid,
Superba Print, 912 Towne, Los Angeles,
Calif.

EXCELLENT Printing, Lowest prices.
Pree cut service, Okayprint, Marting Fer-
r¥, Ohio, Samples, K

500 FRANCONIA Letterheads and 500

envelopes to match $3.00. Richard's Print
Shop, 271 5. Grand St.. Orange, Calif.

1000—52.20 postpald
Samples. Feld, Elm-

Letterheads, 125
Tucker, Box 65, Indianapolis,

HAMMERMILL Letterheads, 300 8lixii,

nnar color paper and ink, $1.48 postpaid.

%artinuln.rs Woodruff's, 217A Lewis,
Dulut Minnesota,

500 A4x21y FOUR Line gummed stickers,
a8, Mm‘itz Printery, Saginaw, Mich.

SUITABLY Dﬂiflﬂ!d printing supplied
gulckly and chmn{s Samples. Bicocan,
2038 Obear. Bt

1I:Il]I NOTEHEADS, 100 Envelopes $1.00,
gulumhia Printers, East Street, Pittsburgh,
enna.

500 "PERFUMED' Business cards—
ﬂkIJDN R&lmzi Press, 3115 Bixth Ave., New-
ar

PRINTING OUTFITS AND SUPPLIES

BARGAINS — Presses. {ype. suppllies,
Elend stamp, 1589 Harvard, Cambridge,
ASE.

PRINT Your own cards, statlonery, cir-
culars, advertising. Save money. Easy
rules furnished. Print {or others, big prof-
its. Junlor outfits $0.00, senior outfits
$17.00 up. Detalls free. Kelsey Presses,
D-11, Mmidon Gﬂnn

PRIN‘TIHE Ehun SEM cash, Press, 200
Bouth Upper, Lexington, Ky,

LONG Established printers warchouse.
Big lists dc. I.tnﬁis Richla.nd Penna.

SBales letters that sell. Malling lists. 1,000—52, I}D—ECIND LEtterheads (iR
Omaha List & Letter Co., Box 2172, South Envelopes, statements, Herald, Ee:{muur,
Omaha. Nebr. Iowa.

ADVERTISING Placed all magazines, GOOD Printing, Reasonable, State Your
newspapers, radio. Lowest rates. Free | wants, Hamut';fn Printers. 1314 So. ‘?RE,-
service. 54 page rate book free. Baker | cipe, Chicago, Il
Advertising Agency. A-185 West Madison,

Chicago. %uumm’s to Ankrum. Estab- CIRCULARS, 0x0, 1000—$1.85. GQuan-

lished 28 years.

FREE—HNew Advertisers Rate Guide, 44
pages. Includes evervthing, Lowest rates.
E, H, Brown Advertising Agency, 140 8.
Dearborn, Chicago.

titles cheaper. Warrlor Press, North Bir-
mingham, Ala.

o000 ‘BUBIN'ESE Cards £1.50, 1000 e
velopes, statements, billheads, $1.75, Tll-
ford, Box 516, Lﬂul.s‘rille. Ky,

HAND Presses, T.m anﬁ complete print-
ers" supplies, Send stamp for catalog and
In.qev‘ri price list. P, Peiffer & Co.. Newark,

BARGAINS, Presses, type. List 3¢, Ex-
change, E-15," 110 Dexter, Meriden, Conn.
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PATENT ATTORNEYS

INVENTORS: Bend immediately for your
copies of our new free books, “Patent Pro-
tection” and ‘‘Suggestions on Selling an
Invention.'" Sixtyv-eight pages of interest-
ing facts. They tell how Patent Laws pro-
tect vou: kind of sketch or model needed;
simple steps to take without cost: how sue-
cessful inventors have seeured financial
assistance; show interesting [nventlons;
illustrate im tant mechanical move-
ments, With ks we also send free Evi-
dence of Invention form to help establish
date of disclosure. Prompt service, reason=
able fees, special deferred payment plan,
Strictest secrecy. Forty-one years' experl-
ence, Highest references, Write us today.
The facts in our books are worth money to
the man with a good invention. Address:
Victor J. Evans & Co., Registered Patent
Attorpevs, 113-J Victor Building, Wash-
ington. D. C.

INVENTORS—Time counts—Don't risk
delay in patenting your invention. Write
for new 4B-page free booklet, “Patent
Gulde for the Inventor."” No charge for
preliminary  information. Clarence A,
O'Brien and Hyman Berman. Registered
Patent Attorneys, 58-W Adams Building,
Washington, D, .

PATENTS: G. P. Welch, Reglstered Pat-
ent Attorney, Plankinton Arcade, Milwau-
kee. Wisconsin, —

PATENTS Obtained thrmmh lmﬁu.ciated
patent attorney. Write for details. R. & B,
Engineering Co., Dept. M81, 17 East 42nd
Strect, New York Gits.

P..tTENTs. Protect your idea by secur-

ing free “Proof of Invention™ folder, Ex-
ceptional personal service. Established
1906, E. E. Vrooman, §71 Woodard Bldg.,

Washington. D. C.

INVENTORS—Before disclosing your in-
vention to anyone send for form “'Evidence
of Conception®'; “"Schedule of Government
and Attornevs’ Fees" and instructions.
Sent free. Lancaster, Allwine & Eomml

“INVENTOR'S Guide."' 100 mﬁ:hm:.tnal
movements, free; advises on_ patenting,
selling inventions. Frank Ledermann,
Tribune Bldg.. New York.

1. F. RAKDOLPH. 202-B Victor Bldg.
Washington, D. C. Low cost. Book and
information f{ree.

PATENTS. Booklet free. Highest refer-
en:ces Best results. Promptoess assured.

atzon E, Coleman, Patent Lawyer, T34
Ni::l-th 2t.. Washington. D. O.

INVENTO d for Iree booklet
“Patent-Sense.” Information based on 64
vears experience. Lacey A& Lacey, Dept
5A. B35 P S5t., Washington, D. C.

GREAT Tip off. Before patenting ex-
pense.  Puts dollars in inventors pockets,
Free, Write. Inventors SBervice, 1901 - 18th
Bireet, Altoonn. Penna,

HAVE You a sound, mactil:'.al invention
for =ale. patented or unpatented? If so,
write Chartered Institute of American In-
ventors, Dept. 4-A. Washington, D. C.

INVENTORS: Profit by your invention.
A practical talk to inventors by an ex-

rienced manufacturer. Our 68 page

klet ""Mind vs. Matter” mailed upon
receipt of 26e. Rex Enginecring Co., Oin-
cinnati, Ohio. Dept. D.

INVENTORS: “Making Inventions
Pay." our 3Z-page illustrated book, mailed
unun receipt of Je postage. Crescent Tool

. Dept. Z. Cincinnati, Ohlo.

I SELL Patents, Established in 1900,
Charles A. Scott, TIAPM Garson AvVe.,
Rochester, N. Y.

INVENTIONS WANTED

WANTED-—Merltorious patented, unpat-
ented inventions, Booklet free. Invention
Reporter, 5B-11236 So. Fairfield, Chicago.

LET Us market your inventions. Write
for free bulletin. R. & 8. Engineering Co.,
Ic}ftnt. M#82, 17 East 42nd Street. New York

¥,

CASH For inventions patented or un-
patented. Stamp appreciated, Mr, Ball,
9441-A Pleasant. Chicago.

BMALL Inventions wanted by manufnc-
turers. I'll help you sell your invention.
Write for free clreular, Stanley Hull,
7829-K Euclid Avenue, Cleveland. Ohio.

SIMPLE, Practical inventions wanted b
manufacturers, patented or unpaten
For information write Chartered Institute
of American Inventors, Dept. 4-D, Wash-
ington, D, C.

FATENTS FOR SALE

UNIQUE Corporation accounting medi-
ums. Novel construction principle speeds
up operation, salvages lost motion. HNo
“gystem’’ change Involved. O. Whitehead,
518l Washington St., Huntingdon. Penna.

MANUFACTURERS: For new products
or profitable manufacturing opportunities,
inguire., Invention Reporter, 5C-11236 So.
Fairfield. Chicago. S

NOMN-REFILLABLE Bottle seal: Simple
construction: bottle cannot be re-used or
resealed after seal is broken. P, 'W. De
Vore., 31-49 36th Bt.. Aslbrlﬂ.

PATENT 2.151.4268 “Combination home
match box and tray.'” Attractive to
housewives, Also patent 2.118.5567 retract-
able step needed badly by :a!lrnad coaches
am:l highway motor buses, for sale, Write

e wal:tt Bm'.-l-ﬁ Berr:rﬂll-e. ATk,

FOR INVENTORS

INVENTORS—Time counts—Don't risk
delay In patenting your invention. Write

for new 48-page free booklet, "'Patent
Giuide for the Inventor.' MNo charge for
preliminary  information. Clarence A,

O'Brien and Hyman Berman., Registered
Patent Attorneys, 58-W Adams Building,
Washington, . C.

WE Locate buyers mcrlmrinus patented,
unpatented inventions, will sell, reply
immediately. Dmm‘lpti\'e booklet free.
Invention Reporter. 5A-11236 South Fair-
fleld, Chicago.

SNOW Ehieid, for car rear window,

Ilq.en;j!s Jones, 1604 St. Agnes Ave., Utica,
PAPER Stapling machine. tented,
manufacturing cost Te. retalls about 25¢,

n be merchandised through dime stores,
mail ordcr houses, ete. Repeat business on
stau-!e?il L. Abbate, 3327 Pierce Ave.. Chi-
caigo, 111,

SELL Your patent through a small class-
ified ad in Popular Mechanics. Many in-
ventors have found buvers in this way,
Ask me for proof—I'll gladly send it to you.
F. W. Johnson, Manager Classified Adver-
tising, 200 E. Ontario Bt., Chicago.

INVENTOR'S Universal Educator: eon-
tains $00 mechanical movements; 50 per-
petual motions: instruction on procuring
and selling patents and selecting an attor-
ney, ete. Suggests new ldeas. Price §1 post-

paid in U.S.A. Address Albert E. Dietrich,
Jill B Colorado Bldg.., Washington, D. C.

IDEAS, Inventions developed, promoted
and financed. Universal Inventors Byndi-
cate, Ine., 175 Fifth Ave., New York City,
Dept. 106,

PROTECT Your Inventions from the
hands of others at the cost of good neck-
tie. Bend dollar bill for full information,
Absolutely fua.rn:nteed Carlyle QOliver Ca,,
Vermontvil Michigan,

INVENTION Bales Bulletin dnscriblm{
over 500 inventions, showing how we sel
inventions, patented or unpatentisd. with
booklet and particulars 10e. Patentee Sys-
tem, 0443 Pleasant, Chicago.

INVENTORS—Send for T2-page book on
patents. Reasonable terms. cientious
treatment to inventors. Randaol

Registered Patent Attornm'r 302-E Vietor
Bldg., Washington, D. C.

MANUFACTURING

INVENTIONS Developed, manufactured
in any guantities. Low cost. Metal spe-
cialties, stampings, tools. dies, models
built. Free estimates. Write faor *"4-Points
of Service'' bulletin, & 8, Engineering

0., Dept, MBI, 17 Ea.st i2nd Btreet. New
York City.

A COMPLETE Berviee for inventors—
50 wvears manufacturing experience. In-
quiries invited. & H Tool & Mfg., Com-
Eﬁjﬂf# B, 308 East Third Street, Cincinnati,

0,

1001 WAYE to Use Concrete. Bend for
large free (llustrated folder describing new
Popular Mechanles covering every
known use of conerete for the home. farm,
building. business and industry. Popular
Mechanlcs Press, Room (C39), 200 E. On-
tario 8t.. Chicaro,

INVENTIONE — Manufactured in any
quantity at low cost by old established

COmpany. tampings, metal specialties
dies, models, eic. Free estimates. Send
for catalog. Crescent Toal Co,, Dept. X,

Cincinnati. Ohio,
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INVENTIONS Manufactured by an ex-
perienced company, in any quantity at low
cost. Metal specialties, novelties, stamp-
ings, dles, and models, Pree estimates.
Our booklet “"Mind vs. Matter' sent upon
receipt of 25¢. Rex Engineering Co., Cin-
cinnati, Qhio, Dept. C.

MODELS AND MODEL SUPPLIES

CATALOGUE Of over 40 engines, cast-
Ings, supplies, 25¢c. Refunded. Howardco,
A-2417 North Ashland, Chicago.

VALUABLE Booklet ‘"Gas Model Igni-
tion"' —instructions, diagrams, vital point-
ers. Send stamp. Mohawk, 4170 German-
town. Philadelphia.

IT'8 Herolutiumr?.

MODEL Makers lathe; photographs for
dime. Depoy Model Shop. Muneie, Ind.

M & M's new pis-
ton valve model alrplane motor. See our
ad Model Airplane News Magazine. We
also manufacture pneumatic model wheels.
Free literature, M & odel Wheel
Company, 325A North T9th, Seattle. Wash.,

CARVED Hull ship model kit.n 8hi
and yacht model Attings: ?::

sails, Illustrated eatalog ﬂﬂr,
er. 1002-M Etowah Ave.. Royal Dl.k

Int-u
30 ¥ears suc-

MODELS—Your ideas developed
practical working models,

cessful experience; thousands of satisfied
customers. Confidentinl service guaran-
teed. Bank references. Bend 3c postage
for our large booklet—""Making Inventions
Pay.”" Crescent Tool Co., Dept. ¥, Cin-

cinnati, Ohio.

MODELS—Practical
your ideas, We' develop models from the
crude to perfect working devices. Your
idea might have large commercial value.
Services confidential, Bank references.
Registered graduate engineers af your
serviee, Bend 25¢ for our 88 page booklet
“Mind vs. Matter." Rex Engineering Co.,
Cincinnati, Ohio, Dept. B.

models put over

BLUEPRINTS AND PLANS

SUCCESSFUL Purplemartin birdhouse
blueprints £1.00, Albert Publishers, Box
24, Des Plaines. Illinois.

HOME CRAFTSMEN

FORTY Fine pieces of furniture to make
In your own shop. Includes bookcases, ta-
bles, chairs. bedstead. cabinets with de-
tailed construction plans and fllustrations.
Beautiful, 184-page book. Send $£3.50 to
Bruce-Milwaukee. 1307 Montgomery Bldg.

SQUAREENOTTERS! Make belts, hand-
bags. ete. Quality cord samples with cat-
nlog, free. Beginners book, catalog and
samples, 10¢. Special! Regular %1 book
with b0e beginners outfit, all for 81, P, C.
Herwig Co., Dept. J-17, 131 Sands St.,
Brooklyn, N. Y.

BEAUTIFUL Decorative novelty furni-
ture of plywood. Easy to make with jig
saw, Few inside cut-outs. Forty new de-
signs, Many large pleces, Ideal for gift
shops, Illustrated catalog of patterns free.
Wo-Met Shop. Box 33, Ashburn, Georgia.

LEATHERCRAFTSMEN —Write for free
instructions and price list of leather, tools,
etc. Sample cards 5c. Wilder & Co., Dept.
TF, 1038 Croshy St., chlcuu TI1.

22 FULL BSize lawn ornament patterns
250 coin, Strother, Box 383-L, Belington,
West Virginia.

MAKE MName wpins. Por information
write Donar, 1921 Scoville, Berwyn, Il

MEXICAN Wood novelties easily made,
Our 20 Mexican patterns and instructions
25¢c, Mexican Arts Crafts, Eagle Pass, Tex

N.H.UTIEAL Clgarette dispenser smacks
of the sea, Blue print four inch all metal
ships wheel, Fifty cents eoin. Hebert, Box
62, Station “S."" Brooklyn, N. Y.

PROJECTS For eamp craft work. Cat-
alog on reguest. Mankin Brothers, Box
23, Hollywood., Memphis, Tennessee,

20 LAWN Ornament patterns 30c. 20
novelty patterns 30c. 14 silhouette pat-
terns 30e. 15 lawn ornament patterns dif-
ferent from those above 30c. All for $1.00.
Modern Wooderaft. Baginaw. Michigan.

MAEE It Yoursell—Hundreds of prac-
tieal and wseful devices deseribed in our
big book. Plain instructions and illustra-
tions show F'ou how. Bave money on things
for yourself or make pmﬂt ulllns to oth-
erg, 900 articles. 480 823 {llustra-
tions, $3 postpald nular Mechanics
Press, Room (C38), 200 E. Ontarlo Bt.,
Chicago.
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OLD GOLD, WATCHES, JEWELRY,
PRECIOUS STONES

AGATES, Gems, minerals. Men's solid
sterling silver agate rings $4.50. 20 genu-
ine rough gemstones and pricelist $1.00.
Hill. Route 7, Salem, Oregon.

GOLD §35.00 Ounce—Mail your gold
teeth, watches, jewelry, today—recelve
cash offer by return mail, Batisfaction
guaranteed. North American Gold Ex-
change. Columbus, Ohio.

AUSTRALIA'S Lovely opals. Illustrated
catalogue free. Good selection £5.00, Nor-
man Seward, Melbourne. Australia,

Eiﬂm, Waltham, Hamilton watches.
Make big money. £3.95, Send for free jew-
elry catalog, Plymouth Jewelry Exchange,

163-B Canal St., New York.

HIGHEST Prices for old gold—Mail your
teeth, watches, jewelry, 1007 full cash
value mailed day shipment received. Sat-
isfaction guaranteed or articles cheerfully
returned. Information free. Chicago Gold
Bmelting Company, 300-P Champlain
Euilding. Chicago.

5000 REBUILT Elgin, Waltham, Hamil-
ton watches, Also ladles, gents wrist
watches, Make big money! 132 size, T jewel,
Elgin or Waltham, $4.75; 18 size, 17 Jewel,
£7.50. " Send for free watch and dismend
l:amlngm, The New York Jobbers, Dept.
M. T4 Bowery. New York. N. Y

GOLD %235 Ounce. Ship old gold teeth,
crowns, jewelry, watches—recelve cash by
return mail, Satisfaction guaranteed. Free
information. Dr. Welsberg's Gold Refin-
%'-II.IE Co., 1500-Q Hennepin, Minneapolis,

nn.

WATCOHMAEKERS' Supplies, tools,

watches. Sold—purchased. Ben Segal
Company. 5 S50, Wabash, Chicago.

SURVEYING INSTRUMENTS

39A

MISCELLANEOUS

BAROMETERS! Compasses! Free cata-
log. Ray Splllane. 3513 South Figueroa,
Loz Angeles. Callfornia.

GUARANTEED Factory rebuilt transits
and levels for rent (with purchase option)
or sale {cash or terms), Order now before
prices advance,. We will repair, trade in,
or buy your old instruments. Ship pre-
palid for estimate and valuation. Write for
List M-48 and complete information to
Warren-Enight Co., 136 N, 12th St., Phila-
delphia. Penna.

NEW Type builder's level. Simple, ac-
curate, convenient. Complete outfit £5.00.
Detalls free. Prout Mig. Co.. Box 158-C,
Elkhart, Ind.

FOR SALE OR EXCHANGE

1884 MODEL Two eylinder Ford., belt
drive. Varney, Creek Rd.. Rutland, Vit

WANTED—MISCELLANEOQOUS

BUSINESS Proposition resilvering mir-
rors. autoparts, reflectors, making r.hipged
glass signs. Write Sprinkle, Plater, 288,
Marion. Indiana.

SEE Better, Correct nearsightedness,
astigmatism, and strablsmus without
glasses, drugs or surgery. Simple, effec-
tive home treatment, Arthur Jacobson,
Upsala, Minnesota. T

12 LARGE Cactus plants, blooming sige,
noe two alike £1.00. Exotic Plant Co.,
Ranger. Texas,

SWAP—Get the best swap offers avail-
able in U, 8, for vour unneeded articles.
Send list today, with 25¢ for 3 months
membership. National Swappers Club,

North Birmingham. Ala,

BTANDARD Electric lamp insect killer.
£2.00 wp. Literature free. Sauer Bros.,
San Leandro, Calif. H

RATS—Dwestroy these destroyvers without
traps or poison. v secret. Bend dime.
M. E. Palmer. Mullan. Idaho.

CASH For used microscopes, binoculars,
cameras, slide rules, drawing sets, survey-
ing, mechanical. and sclentific instru-
ments. Highest prices pald day shipment
received, Satisfaction guaranteed or ship-
ment promptly returned. Elman's, 2302
Van Buren, Chicago.

PERSONAL

HAY Fever: all types dust nasal irrita=-
tionn absolutely st ed, with invisible
Filtaire. Worn in the nose. Details 3e.
DyNamic Ear, 701 Ridge Ave . Pitisburgh.

ATHLETE'S Feet? Sure-fire remedy
approved army doctor. Quarter. No
stamps. J. Willls, 200 Macey. Versailles,
Ky

HOW To identify and determine value
of pld precious metals. Where to buy. To
whom to sell, Reliable and up-to-date in-
formation. Complete instructions only §1
postpaid, Popular Mechanics Press, Room
(C38), 200 E. Ontario St.. Chicago.

FOR THE HOME

MAKE Your own rustic chairs, tables,
benches, fences, lamps, ete., at little cost.
Rustle Constructlon shows you how easily
it ean done. Send 21.00 to Bruce-
Milwaukee, 1307 Montgomery Bldg.

DRAPT Control. Save those dollars go-
ing up the chimney. ‘Install an automatic
draft control. Buitable for coal or oll
§3.00 postpaid. ©Oil Saving Devices Cor-
Eﬂratﬁun. 921 Melrose Ave., New York,

METAL Furnituore in modified meodern
design, how to make, described in Shop
Notes for 1937 only 50 cents postpaid. Pop=
ular Mechanics Press, Room (C38), 200 E.
Ontario 8t., Chicago.

TOBACCO

GUARANTEED: Cigarette, pipe or chew-
ing. 5 Ibs. $1.00, ten $1.75. Pay when re-
ceived, Pipe and box cigars [ree. Rives
Tobaccao Co., Paducah, Ky.

LOOK! Try cheaper tobacca! Then taste
our milder golden smoking or rich ripe
chewing, four pounds, postpald, $1.00.
Riverside Ranch, 201, Hazel, Eentucky.

ATHLETE'S Foot cured quickly, easily,
permanently. $1. Box 9188-A. Station S,
Los_Angeles. o -

KER-O-CAM For athlete’s-foot, ring-
worm. burns, bruises, infections. insect
bites, sore musecles, ete. Effective and pen-
etrating. Won't stain or blister. Price S0c.
I]-éeri_o-cam Cao.. 21 Shenandoah, Buffalo,

ATHLETE'S Foot cured. Guaranteed
prescription. Mail §1. P.O. 211, Kansas
city. Mo. 0

DR. RENZ'S Athlete foot remedy. Guar-
anteed. Widely used. $1.00 bottle pre-
paid. Dr. W. J. Kenz, 3 Chavanne Bldg.,
Lake Charles, La.

WIN Prize money: Booklet—*"Successful
Contesting”'-——shows how. 10c postpald.
Bulletin listing £200,000.00 prizes includ-
ed. World Publishers, 4515-B Cottage
Grove, Chicago. i

HAVE Natiral keen evesight without
glasses. Complete course sent for only one
dollar, Eyesight Improvement, P.O. Box
183, Hamilton, Ohie.

NERVOUS? Fears? Depressed? Afflicts
ed? Pree helpful information. Norman
Perngold, Psychologist, Ofice 15, 38 Shir-
ley Street, Worcester, Mass.

PEDOXYLIN. New amazing foot oll.
Puts new life in tired, aching feel, knecs.
Just rub in. Monevback guarantes. “Bud'*
Kevin, walking Mew York to San Fran-
cisco fairs, using it, says “results miracu-
lous.” Ask your druggist or send T5e,
Meta Lee Laboratories, Ine.. 1218 Garland
Building, Chicago.

1830, 12 IN 1 Shop gauge. 50c. Valkace,
Yale Avenue, Jersey City, N, J.

MONEY In butterflies, moths. See Sin-
clair Display Advertisement on page 164,

AMATEUR Tattooing cutfits. Illustrat-
ed list free. Tatuco, 651 South State, Chi-
CARO,

LOS ANGELES Errands, information,
contacts made, §1.00. Grady Turner, 1334
8. Tvler, El Monte, California.

MEN Save money. Order vour hosiery
direct from tmill. 2 pair Elastictop slacks
25c. Goodwill Hosiery Mill, Ine., Ft
Pavne, Ala,

BEAUTIFUL Qlft paper knife. Blade
solld walnut, handle hand turned inlaid
with contrasting Minnesota hardwoods.
$1.00 postpaid. Shattuck, Altura, Minn.

COATS Of arms and crests, correctly
painted in colors or black and white, from
heraldic description or furnished copy.
$10.00 and up. Highest grade work. Her-
aldic %H—ldiﬂﬂ. 1814F Oakdale Avenue, Chi-
CAED, i

E—ZEE—DDD_'E-t;cl'l-ea your name on tools,
keys, any metal surface, Bimple, perma-
nent. §1.00 postpaid. E-Zee-Doo, 108 Mo,
Dearborn. Chicago.

TATTOOING Qutfits,
trated list free.
Alabama.

REFINE Used oil without cost. Particu-
lars. F. Gerwin, Fairview. Oklahoma.

AMATEUR Cartoonists wishing steady
income copying and duplicating cartoons
for advertisers, write Ad-Service, Argyle.
‘Wisconsin,

LAM-A-FAE, The cloth cement, acld and
waterproof. Permanently reral.:s anything
made of cloth. Sails, hunting equipment
and suits, football sults and athletic
eguipment, rigs, canvas chalrs and work
gﬁuthjmz.mﬂ. J. Russell Co.. P. O. Box 187,

corTia. -

SWAFPPER'S Friend, R4, Saline, Mich-

igan. Interests swappers. collectors. 50c
year. sample 10e.

TOURISTS' Cabins, attractive 10x12 ft.,
how to build and 359 other practical arti-
cles in Shop Motes, Vol. 32, only 50 cents
postpaid. opular Mechanics Press, Room

supplies, illus-
Feércy Waters, Anniston,

{C39), 200 E. Ontario 8t., Chicago.

GROW PLANTS
WITHOUT

Startling New
Development

SOIL

technique which everyone is talking about. Three methods
deseribed—Water Culture, Band Culture, Sub-Irrigation. Ex-
Tells how to make containers and
nutrient solutions from raw materialz at small cost—how to
grow flowers, vegetables and fruits without soil. A fine hobby
and a money-saving investment for city dwellers. A source
of new bisiness for gardeners, nirserymen, été. Only book of 1ts kind,
Bent postpaid for $2.75.

200 E. Ontario St., Chicage

plains all operations.

Order today *“Soilless Growth of Plants.”
POPULAR MECHANICS PRESS Room 839

Complete
Directions
for Small
and Large
Scale Growing

ern STHEAMLI

: Auto Bhort Cuata Metals,
Get the new book Carpentry Kinks _ Work
“Boilless Growth s H '0 P N 0 T E 5 E.l-«Eim’;u w.:.din;h‘
A .
of Plants” and FOR 1539 li'irii.il:_ldli.:-r r Turnbax
W Papular Mechaniea Shap Notea for 1939 glves lLathe Hints

learn tlhiu n yg:{l'l' hdpléll. h.ln_d}'.:lrlln'ufne_v-mik:u: Lrl-ﬂ'._ World®s

short cute an actie s 224 pages ol

unsbile lrl.iurr:mlﬁr:r ;Ilﬁ :TI-mt.rnt:iuna. Bpe- :"z’“t

clally peepared for mevhanbes,  handymen.

ok,

r Bettee R
Cut down Lhe reslstancs and friction that keaps
¥ou [rom seecess. Lesrn the

meoat practical 'llt.'.l?.ulildnd“' lhil(ll:'l\.‘h[:-ﬂ :uqlfg
ideak. ask in W

hame workshop fans, (armers
who uses tools o make things and do things.
rder today! et alsa 1938 Shop Notes with
318 different artlclea Bend 50 centa for oitber
Both books sent posipabd for 31-

Popular Mechanics Press, Room 839, !ﬂ - _

STREAMEINE Your Efocts

s -Bigger.

IH Ilnlé:r-lll: Tnl
E-28% B
lncll:lnngt

heewi. easiest nnd

Worth

for everyons
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BACK HOME

A REUNION WITH
OLD FRIENDS

WELL, ITS A GREAT THRILL
TO SMOKE A PIPEFUL OF
PRINCE ALBERT WITH
YOU FELLOWS AGAIN

F WELL, THERE WERE ANY )

NUMBER OF INTERESTING

| SIGHTS, BUT THE THING THAT

i J IMPRESSED ME MOST WAS
J

THE NUMBER. OF MEN | SAW
REALLY ENJOYING
] THEIR. PIFES

WHAT MADE THE V% ¥OU SENT A LOT OF CARDS
/;IGGEST JMPRESSJC}M)“‘, BET THAT NIAGARA = \FROM YELLOWSTONE, JUDGE.
ON YOU, ROB, DURING = 5 FALLS TOOK YOUR EYE, GUESS YOU LIKED IT
YOUR TRIP 7 p " % Sha EH, ROB? - 2V\ THERE RIGHT WELL

T~¢

gy YES, | DO, AND IT WAS B WELL, WHEN § | AND NO MATTER WHERE | BGUGHT
F il o ME:IWSIE)EKEF{E 1 | exciTiNG TO SEE SO A TOBACCO IS PRINCE ALBERT, | FOUND IT AL- -
PRINCE EHBSUDGE ? 1 L MANY SMOKERS wf™ AS MILD AND WAYS THE SAME — FRESH, EASY

= | . ' GETTING REAL x RICH-TASTING AS
3 \ PA..THE NEWS

YOU CAN'T GET MILD,
RICH, TASTY SMOKING
OUT OF YOUR PIPE IF YOU
DON'T PUT RIGHT
TOBACCO IN!

Smoke 20 fragrant pipefuls
of Prince Albert, If you don't
find it the mellowest, tasti-
est pipe tobacco you ever
smoked, return the pockettin

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)
R. J. Revnaldas Tobaceo Co.,
Winston-Salem, N. C.

pipefuls of
fragrant to-
bacco in every
handy tin of
Prince Albert
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Tk ELECTRIC HOME o & FUTURE™

J“f-f’lf.*__' F

By George H. Bucher

FPresident, Westinghouse Electric & Manufacturing Company

SPARKE leap from your fingertips when you

walk across a carpeted floor. Lightning strikes
from the sky. Water changes to steam and giant
turbines whirl magnets within magnets to light
the world and drive its machines.

Because man has tamed this invisible, omni-
present electric force and harnessed it to his tasks,
today’s civilization depends almost for its very
existence upon its uninterrupted flow.

Electric power moves silently, ceaselessly, over
thousands of miles of wires leading from more
than 1,650 central power stations in the United

States. It comes into our homes and factories and Bottom, cooking ham sandwich in high-
frequency radio waves. This method may

offices with such dependahility that we take it ?I‘ be comman in the home of the future

gl b Dnitae +iald 5
u/-/‘: Wﬁnﬂ"l o I . %“‘: .!;’_
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First FLoor Puan
Jhowning

Llgetrically Heated Wolls
-Iﬂ- Blue

granted. But what does it real-
ly mean to us?

Thirty years ago, the house=
wife could look forward to
washing and drying 28,000
dishes, pots and pans and some
16,000 pieces of silverware ev-
ery year. In thirty years she
would wash enough pieces to
make a stack almost eighteen
miles high, the equivalent of
seventy-six stacks of dishes as

tall as the Empire State building. Today
an electric washing machine washes and
dries more than 100 pieces at a time, using
water at 140 degrees Fahrenheit, so hot
that microbe growth is checked.

Before electricity and planning reached
the kitchen, this same average homemaker
walked 125 miles a year preparing meals.
Studies show that in an ordinary kitchen

Left, the electric home aof
the future probably will
have heated walls, laid out
on this plan. Center, the
electric laundry is here,
but tomorraw is apt to
bring many refinements.
Baottom, engineers already
hove saved the housewife
many steps by arranging
kitchen equipment on two
sides instead of four

it takes from 200 to 325
steps to prepare a single
meal, but with the advent
of electricity and plan-
ning, kitchen mileage was
cut seventy-five per cent,
a saving of ninety-five
miles, or about the dis-
tance from New York to
Philadelphia.

It requires an average
of 1,083 lifts of an iron to
hand-iron the weekly
laundry for a family of
four. Since the ordinary
iron weighs between four
and eight pounds, this means that the
housewife lifts more than two tons at each
session at the ironing board. Electric iron-
ers do the job without any lifting and iron
twenty-four square feet a minute.

Manufacturers have come to look upon
the design and distribution of home appli-
ances as a long-term job of making elec-
tric homes. Today's house is a series of
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separate centers of electrification. Tomorrow’s
electric home will be built around the eleetric
power supply and appliances. To achieve this
ultimate in electrical living will require the re-
sources of research, engineering and manufactur-
ing knowledge and experience.

This future home will probably bhe equipped
with a number of control centers, from any one
of which the homemaker can give her commands
to appliances at work in the kitchen and laundry.
Electric ranges already are equipped with auto-
matic controls for temperature and cooking time,
but there is no practical reason why these opera-
tions together with the other appliances cannot
be controlled remotely from any room in the
house. Perhaps short-wave radio may be utilized
for this purpose, as well as for answering the
doorbell and receiving visitors by transmitting a

a=

YalTite

LN
S

9. Ironer

10, Dryer

11. Sink, Water Heater

Sink, Water Heater 12, Wall Cabinets

Mizer, Light, Cabinetss 13 Cabinets, Counter

Cabinets, Counter 14. Breakfam Nook

. Wall Cabinets 15. Children"s Play Room

Automatic Washer 16, Desk, Telephone, Radio
17. Portable Table

quy+yvr

Top, artist’s rendition of the combination
room in the electric home of tomorrow (see
floor plan below and the various electric
egquipment engineers expect the room to
contain). Note the glass brick wall



Above, one side of the air-cleaning Precipitron.

Right, household lighting sources similar te this

peanut-gize mercury lamp may provide brilliant
illumination in tomorrow's home

greeting to them and unlocking the door.
The time may come when we shall use
short-wave radio frequency to cook our
food. In fact, Westinghouse research en-
gineers have succeeded in cooking hams in
a radio frequency field in forty minutes as
compared with four to six hours normally
required to cook them with steam. Of
course this is only a laboratory achieve-
ment today, and it is too early to say that
it will prove practical in general applica-
tion. But it has distinct advantages. Ham
cooked by steam loses up to ten per cent
of its weight, while radio cooking dissi-
pates only three and one-half per cent.
In the not-distant future, the home may
well be equipped with “mood control,”
which is made possible by newly devel-
oped light sources. It's possible that peo-
ple will suit the light and color of their
rooms to their moods. These new-type
lamps produce colors of warm white, day-
light white, gold, red, blue, pink and green.
It's up to the psychologists to figure out
the proper combinations of colors to lift
one's spirits, when they are down, with a
flood of brilliant light, or subdue a sense
of excitement with soothing mellow light.

POPULAR MECHANICS

These new lamps are highly efficien
colored-light makers, producing from ten
to fifty times as much light per watt as hast
been possible with incandescent lamp L
They utilize a very low-pressure mercury
vapor discharge which produces ultravio=~.
let radiations, giving little direct visibl .
light or heat radiation. The inside surface
of the glass tubes is coated with chemicals
which glow when struck by invisible
traviolet radiation. The combination of
chemicals used in the coating of the lamp S
determines the resultant color.

It is even possible that in the future we
may produce on a commercial scale simi-
lar lights by bombarding the fluorescent
material of the lamps with short-wave
radio beams.

Still other lamps may be made to keep
the plants of future soilless farms at work
day and night with only minimum rest
periods. The scientific farmer or the ama-
teur gardener may simply turn on a switch
and flood his plants with light. This will
necessarily be a different kind of light
from that used in reading lamps, for plants
utilize principally the blue and red wave
lengths of the sun's visible spectrum in
getting their energy of growth. This lamp
would concentrate on the production of
these two specific wave lengths.

Air conditioning in its widest possible
meaning will undoubtedly play a role in
the next generation. Even now the Pre-
cipitron, an electrostatic air cleaner, is at
work in homes, offices, hospitals and fac-
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tories, literally electrocuting dust and di
out of the atmosphere. This job of riddi
the air of dust is one worthy of a Hercu-
les, because as many as 10,000,000 individ-

ual particles of smoke and dust have been QJ

counted in a single cubic foot of air in one
industrial city, and an average city ordi-\
narily has between 500,000 and 2,000,00
particles to a cubic foot of air. The Precip

itron, however, eliminates more than nine-
ty-five per cent of such air-borne particlas’,
by charging them with electricity and then
drawing them off to oppositely charged
collector plates. Housewives will appre-q

ciate what this means in keeping rugs dﬂ‘k\ d
15

curtains clean. When the Precipitron is
allied with a compressor mechanism they
result is controlled temperature and puré’
air indoors. -
An essential phase of air conditioning in.J
the future will certainly be the eradication

public buildings as well as hospitals. Man-
made “sunlight” is already available for
this attack on disease. As a matter of fac
the “Sterilamp,” which is the most efficient
bactericidal ultraviolet source yet devised,
is already in service sterilizing the air i

e

of air-borne bacteria from homes «md%\‘
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Helmet Guards Ball Batter
| from Head Injuries

Baseball player shows how he places head protector
under

Habmgheen it on the head by a pitched -
ball last season, Lamar Newsome, an in-
fielder for a major league team, wears a

hospital operating rooms, protecting eat- -~ helmet under his cap while at bat to guard

ing utensils in restaurants, and preventmi\’

mold formation on cosmetics and bake
goods. This device has now made possible
the tenderizing of meat on an economical
basis. The “Sterilamp,” installed in refrig-
erators, carriesits steyilization benefits in-
to the home, a ne;v—gjunct to modern re-
frigeration. /

Most people are/familiar with the opera-
tion of electric refrigerators, but few r
alize that this refrigerating process ean
" be reversed to heat their homes. The fu
ture may possibly see wide use of this™
unsuspected heat source. Utilization o
cold outdoor air to heat a building is not
at all impossible. As a matter of fact,
Westinghouse engineers recently installe
such a reversed refrigeration heating plant
in an office building.

Of course the future home will b
equipped with both radio and television.
No one can foresee the possibilities of tele-
vision. It may change our whole concep
of entertainment and move the amusemen
centers of Broadway and Hollywood right
into our living rooms. The home of tomor-

(Continued to page 135A) cf? 4
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against a similar accident. The protector,
made of felt, is similar to those worn by
Australian steeplechase jockeys.

Q3
“Hand Crank for Cleaning Drain
Bores through Obstruction

Obstructions in drain pipes can be re-
moved by a flexible shaft that reaches six ..
feet or more into the drain. Built like an

gg beater, the cable works its way down
the n]ngged pipe as the h:l{lldl{_ is cranked., =

One hand holds clip over drain while crank is turned, ’I b
"Hﬂ['mg shaft mto pr?e to remove o slr:u-t:m
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Glass Jar Generates Steam °f fire. Safer slow-burning fuels ‘can be
“ used in airplane engines but only after a
in Flfteen S‘ECDHCIS { aseous or volatile liquid fuel is used for

‘X starting, and carrying this starting fuel
d gadds to the fire danger. Two petroleum
e

xperts have suggested that a small elec-
! Vtrically heated oil refinery could be in-
Hhqp""istt;llled on the plane to erack safety fuel or
o'~ Hubricating oil and develop its own start-
| _nmg fuel as neec;ed

“"1.

2 & Spnthght Fed by Storage Battery
" Throws Beam a Half Mile

Powerful enough to throw a strong beam
for more than a half mile, a portable lamp
just brought out is operated by a storage
battery. The big light will burn ten con-
tinuous hours on one full charge of its bat-
tery, and an auxiliary bulb on an inde-

_— L0 pendent switch will burn sixty hours. Be-

e ’N p : i ; cause of its high power and ease of han-
T e dling in the field, it is especially adapted

for fire and police departments, for coast
_ &£ ¢guard and other marine work, camping,
= 0 " night construction and utility crews, for

SSTSEY 1 NS

twatchmen farmers and rrmng,, other uses.

e
\ I “Jet of steam superheated to 350 degrees emerges [ /\ Y
' from tip of “bottle* fifteen seconds after plugeing in A e 2 i A

ﬂf-f.:-‘l'l.‘.'

J % Superheated steam is generated from tap . ‘f’,
@30  water in fifteen seconds by electric coils in &
. ™o a glass “bottle.” Intended for use in ster-~4 2
f:' ilizing surgical instruments, for keeping 3 = <
erestaurant steam tables hot or sterilizing = 3
o Oy
ishes, and other jobs requiring a small jet § "

+°of steam, the glass boiler plugs in on an :

ordinary electric circuit. Inside it are coils
of resistance wire wound on a porcelain .
core. Connected to the tap for continuous ™
operation, it converts five pints of waters ..
* into steam in an hour. With only the lower
« part of the coil immetsed, the tip of the,
¥ coil superheats steam passing over it, rais-
ing its temperature to 350 degrees. When—
the boiler is full, however, it becomes a
quick heater, producing enough hot water
to shave or wash in a minute or two.

G

G

“Air Liner with Its Own Refinery
Could Crack Starting Fuel

Giant air-transport ships of the future
may carry their own oil-cracking plants as
one solution ?f the qemand. for more pow= After ten continuous hours of use the storage battery
erful fuels without increasing the menace operating this portable lamp can be recharged

I eatan bosre
aGwd
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f_',f:mv:U
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‘Golf Tees’ Support Roof of Windowless Office

Above you see no model of building of . JF '|I
future, but the affice of 8. €. Johnson « % o\
& Son, Racine, Wis. Twe air intakes &
at tep-are " Ealled Tnostrils™ by archi- g‘q
tect, Frank Lleyd Wright, Skylights _} :."J'_\'
and unseen fixtures stpply light in the'

windowless building

" |
A7 |

Center, glass-inclosed bridge link-
ing twe buildings. Above, plimpse
of tapering “golf tee” columns
which support roof. Circular stair-
ways between foors save space.
Reception hall iz seen below

Vi an Lot
Above, the circular “bird-cage” eleva-
tor. Raodiant foors heat the building,
steam pipes being laid under the four-
inch concrete glab. Witheut a conven-
tional frant door, entrance is through
a roofed-over auto driveway. Near by
is a “carport” for parking, and on its
roof a theater and a squash court
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Top, landing a roinbow treut in fast waters.

Bottom, holding a book between elbow and side

helps the beginner to keep his elbow in close
and wse the wrist alone for casting

168

Tension for Snip =

Back Cast -~ Aim for
Pick Up 5 the Moon
Slack
= /
i e . | Back Cast

ST

By Tony Accetta
Al'l-.-:_:ruur:;l.. Bait and Fly—Cast_ing Champion
s JU 4 Fys
4'ISHT.E[_G may be Ambrich’s favorite sport
but comparatively few of its fifteen million

enthusiasts get the results they should.

The reason is simple. There's no substitute
for correct fundamentals. Unless a person
takes the trouble to learn them he can never
hope to be a good caster. And good casting
means putting a lure where you want it, when
you want it there, with minimum effort.

Let's begin with the overhead cast. The cor-
rect form is to have your palm down on the
handle with one edge of the thumb pressing on




i
L=

Pause Unrtil Line
Tugs at the Tip

Forward
Cast

T e

Drifn #°

l "
Fish and LY,

Retrieve .

el

At top, start of bach cast, momentary pause before forward action, and backward action on overhead
cast. “Clock” diagrams across pages illustrate positions of rod and line in casting

the line of the spool, the rest of the thumb
on the reel plate. Grip the reel so the
handle is on top. For accuracy, hold your
rod high enough so its first guide is in line
with your eyes and the spot at which you
are aiming. With your elbow close to your
side, bring the rod back fast; then with a
snap of the wrist, bring it forward twice as
fast. The action is in the wrist, not the
shoulder or body.

The pressure you apply to the line on the
spool regulates the distance and accuracy
of your cast. Too much pressure will

shorten a cast appreciably, too little is apt
to result in a backlash. However, you do
want to ease the pressure on the forward
movement, lifting your thumb momenta-
rily when the rod is in virtually the same
position as when you started, then reapply
pressure as the line starts on its way.

The majority of beginners either take
the rod too far back or hesitate while mak-
ing the back cast. In either case, the rod
loses its spring and lacks the power to
shoot forward the line.

For a left-handed cast, the procedure is

169
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Right Way

. the same except that the handle of the reel is
down. One advantage of a left-handed cast is
that you can begin retrieving at once. A right-
handed fisherman has to shift the rod before
he can bring in his line. It's well known that
an underwater bait will catch more and larger
fish if the lure strikes the water moving. A
fish has more time to inspect a lure that stops
while the caster changes the rod from right
to left hand.

Fly casting is easier to learn than bait cast-
ing bhecause it does not call for proficiency in
thumbing a reel to avoid backlashes, On a fly
rod, the reel is only a line earrier and a light
one of sufficient size to hold the line without
crowding is all that's needed. Fly casting con-
sists in first lifting the rod slowly to take up
slack, then whipping rod and line over the
head, pausing for the line to straighten out,
then snapping it out in front again, high over
the water. A back cast and a forward one.

A good place to master the art is on an open
stretch of grass. Put down a marker as “home
}};’]H{‘“ ;l]1(i '[]'H.":'!I |E"|'| _‘I.-:-|].|i|.'"; O 50 :t"-,".,'.'_]l'-,',l ;‘-'I,"[ oLt
another—an old bicycle tire or newspaper.
As soon as vou string vour line through the
guides, leaving off the fly and leader, run it

Take Aim Back Fast Forward Twice
as Fast

Fisherman at top is demonstrating backward swing of side cast; observe elbow close o side.

Wrong and right ways of mahing overhead cast are shown at top; handle should be on top,

thumb resting partly on sposl and reel plate. The dub holds thumb on speosl and handie at
side. Bottom, three stages of side cast for fishing bencath everhanging trees
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straight to vour target and drop it. Return
and pick up the rod with the right hand,
making sure your thumb is straight on top
of the handle. Take hold of the line be-
tween the first suide on the rod and the
reel with your left hand and keep it there
on a level with your trouser pocket. As in
bait casting, keep vour elbow in close, us-
ng -JII]}C your wrist,

Regulating your movements by an im-
aginary clock will help develop your sense
of timing. At the outset, your line is per-
fectly straight in the grass or water, vour
rod lowered to what is approximately 9:30
on the clock Raise the rod to 10
o'clock. or until the slack is out of the line.
Then snap rod and line upward as if aim-
ing at the moon, stopping vour rod at 11
o'clock. The “snap” ecan be confined to the
fifteen minutes between 10:45 and 11:00,
Mark this point well—the success or fail-
ure of your back cast depends on it. Pause
as the line travels up and back, allowing
the rod to drift to 12:30, then slowly ad-
vance your rod to about 12 o'clock, and at
that point pause momentarily, then snap
the line forward. Be sure you make your
forward snap with your rod at 12 o'clock
and that it travels only the fifteen minutes
between 12:00 and 11:45. Above all, don't

{Continued to page 136A)

tace.
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Back Fast

B

Forward Twice as Fast

Hits the Spot

In circle, the author makes “figure cights” with his
line, finding this more efficient than wrapping it
around his hand or letting it gather at his feet.
Right, the overhead cast for accuracy and distance
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Paper Mask Saves Dres inch and intended for use where the holes

are too small for the ordinary telescoping

_from Stain Df LlpStlEk gauges. A split ball at the end of the gauge

\Qﬁ' is expanded by a cone controlled by a

knurled knob. Placed in the hole, the ball

is expanded and the measure transferred
to a micrometer.

¥

ilot Reverses.Pmpeller Pitch
to Turn Flying Boat Quickly

Development of an electrically operated
reversible-pitch propeller that creates a
backward thrust to facilitate maneuvering
big flying boats on the water has just been
announced. Curtiss-Wright engineers de-
signed the propeller with the cooperation
of navy aeronautical experts particularly

With paper mashk held by teeth, lips are covered and e
lipstick cannot stain dress as ot is tried on we

Rouge stains on new dresses tried on by 7
women customers are said to cost dress /
shops and department stores several mil- a TR
lion dollars a year. An American college | Ry
professor has solved the expensive prob- | =y
lem by inventing a paper mask which cov- f /
ers the lips while the dress is pulled over ]
the head. A small tab inside the lipstick '
mask is held between the teeth.

E“'Split Ball Gauge Measures
Small Inside Dimensions

|

f

I|

.’

|

Tiny gauges for measuring small holes ‘
and inside dimensions have }Lﬁt been put NONREVERSIBLE PITCH il iy
on the market in sets of four, measuring oot PROIELLERS
progressively from one-eighth to one-half

TS SMADE 08 WATER

P AMADE BN WATER
WITIE FREAEST TYPE OF TR MADE € WATER

WITH NEW FLECTRIC

Length of arrows indicates relative amount of power
y applied to propellers in executing right turn w
ﬂ e for use on four-engined patrol planes ur
commercial flying boats. By operatmg tw g
propellers in reverse pitch and two in nor-
mal position, the blades can be used as
brakes to slow down the ship, to turn 1
sharply within the radius of its own wing
span or even to back up. The change to
reverse pitch is made quickly and simply
by moving an electric switch in the cock- (™

pit. The reversible propellers may even-
tually be installed on land planes to act as

Split ball at end of gauge is expanded by a cone
when knurled knob iz turned air brakes for SlﬂWy’lﬂﬂdiﬂgS.. [

M i
‘j"]ﬂ I?A—f j;f » | P;[_
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Ball Park Lamps Would Light 2,000 Homes

)| i Lk - TR _oan i o o _a y #

Hlumination engineers say that Shibe Park, Philadelphia, l‘s‘fmwn at top) is the
world's best lighted baseball field, Its two-billion candlepower Aoodlighting sys-
tem has intensity sufficient to light 2,000 homes. This view shows the park as
seen from grandstand. Bettem, left, closeup of one of seven hundred and eighty
1,500-watt Westinghouse Aoodlights in the system. Right, daytime view of one
of the eight t&wers, each of which sheds endugh illumination to light 250 average
homes. There are 110 Aoodlights on the target above the tower and they use
enough current to light 2,700 sixty-watt incandescent lamps
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rFr F
g from the airport. A one-
way trip by pack train
would have taken two
weeks.

From the bombing
plane the packages of
supplies had to be un-
loaded one at a time
over the side. Trap doors
in the bottom of the new
plane speed up unload-
ing. Supplies to be
dropped are wrapped in
fifty-pound packages
. attached to burlap para-
A chutes folded in accor-
dion pleats.

o

S

warfare from the air on the worst
enemy of the American woods. They
3 ave acquired airplanes to replace pack animals

§ j
D {FDREET Service firemen are waging
'

in speeding fire supplies to isolated areas of the
deep forests; have adopted parachutes to do the
§ work of fire-line runners, and are using radio in
reporting outbreaks of fire and in directing the
N\ work of ground crews of remote areas.

— Up to this season the work has been carried on
== from bombing planes borrowed from the Navy.
This year the service is using a brand new ma-
chine, built especially for forest work at a cost
of $15,000, The fire ship has been assigned to
Klamath National Forest, but will operate in

other areas within 1,000 miles in emergencies.
Last year a fire ship serviced crews of more
.. - than 10,000 men in a series, of fires raging,in
o northern California. Operating from Montague
on Shasta river, the plane dropped 60,000 pounds
of food, tools, kerosene and chemicals to ground
crews near the mouth of the Klamath river. The
ship made six round trips in the average time of
two hours to one fire more than seventy miles

174

“Rlister" smighting device, "'chute with sup-
plies, and dropping supplies from bomber



Right, ““fire truck of the air.”

Bottom, left, the great de-

strover at werk. Right,

vorce amplifier § just bach of

exhaust ) enables Miers to

shout to ground crews fight-
. ing the flames

i’ ". .‘. & il

......

The “fire truck of the air” plays an im-
portant role in the isolation of fires. When
2 blaze starts in a remote section of tim-
ber, a plane now can circle over the burn-
ing area, dropping a ring of chemicals to
confine the flames within a small space, or
unloading cans of kerosene for back firing.

Two-men or three-men crews are car-
ried in addition to the pilot. One of the
crew mans the radio while the others are
unloading as the ship circles low.

Woodsmen-engineers devised their own
air sight, which they call a “blister.” It is
a big windshield attached to the outside of
the plane, just above and to the right of
the cockpit window. It permits the bomber

to look ahead and down at his target. A
handle, just below the “blister” and outside
the plane, is pulled to release the cargo
from a bin through trap doors in the bot-
tom of the plane, When the bin doors open
outward, bombs, chemicals in containers,
or supplies on parachutes tumble out and
clear the body of the plane.

The cabin of the new fire ship is twelve
feet long, soundproofed and ventilated. It
will carry a cargo of 1,250 pounds and has
a flying range of 800 miles. A voice-ampli-
fier enables the fire chief to shout instruc-
tions to ground crews from the plane.

175
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Slow-Motlon Pictures . Analyze Golfer’s Swing

What's wrong—or right—with the golf-
er’s swing is brought out clearly by slow-
motion pictures filmed with scientific pre-
« cision by a “swing analyzer” developed at
the New York Museum of Science and In-
dustry. The visitor steps up on a circular
platform, takes three cracks at the ball
from different angles, and two or three
days later he can see the film projected and

L

observe his faults. A fundamental part of
the analyzer is a cleverly geared ring
mounted inside the light hood in front of
the camera lens. By manipulating various
control knobs, the movie operator can set
this analyzing ring at the correct angle
to conform with the golfer’s position. Then
if the golf club head swings outside the
uuele or ellipse formed by the ring, the
picture shows the golfer
how he deviates from
ideal rhythm. The image
of the adjustable ring is
designed as a standard
for a good swing. If the
club head does not fol-
low the path of the ring,
if the golfer pulls up his
head, twists his body,
overswings or fails to fol-
low through, the film tells
him what is wrong, By
studying his own swing
with this analyzer, Rob-
ert P, Shaw, director of
the museum, has brought
his golf score down from
the low nineties to the
low eighties, Not intend-
ed to replace the golf
teacher or textbook, the
movie helps the player
study his own game,

SLOW MOTION
CAMERA

LIGHT SHADE

i
e

T AN AL :-r ZING
A . A

-
-
L

MECHANISM FOR
CONTROLLING
ANALYZING RING

AMALY ZING
AS SEEM ON SCREEN/

BAC KGRDV
ANGLES
\Ho indicate ansle of swing)
¢ |

IMAGE OF
RIMNG

\\‘ !

I
ARROWS
(Indicating direction of swing)

Bottom, diagram of camera sel-up at New York Museum of Science and Industry showing analyzing ring
which indicates on screen the rhythm of golf swing. Above, frame from slow-motion picture of swing
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cou ar e more comfortable, and né% halt so healthtul, as this attractive frailer
Howme Id hardly b fortabl d nét half so healthful h |
‘ camp. Mote awning used with trailer in background and the inviting outdoor furniture.



when it was little more than a big
wooden box perched precariously
between two wheels, the trailer has

come a long way,
Just recently, an auto-and-trailer unit
was traveling ghe desert road beside the

FROM the time, only ten years ago,

Salton sea, with the speedometer needle
hovering close to seventy. As the driver
picked up the telephone to inform his
tamily in the trailer that they were near-
ing their destination, there was a loud
hang. The driver felt a quick tug at the
steering wheel, a sudden drag on the car.
But nothing else happened. There was
no loss of control, no careening. Cau-

mh% the brakes and brought the

NEW. at top, and old at
left, in trailers. The latest
equipment really is a com-
fortable home-on-wheels in
which you can spend as long
as you like at scenmic spots.
Trailer at left is first built by
Arthur &, Sherman.

By Jul‘mr;l Leggett

two vehicles to a stop. Investigation re-
vealed that one of the trailer tires had
blown out—at seventy miles an hour—
yvet not even a dish was out of place in
the trailer’s cupboard.
Had this happened in the early days,
a serious aecident might have followed
that blowout. But today's trailer is built
for safety and comfort, carefully en-
gineered to withstand the road hazards
likely to be encountered at the high
speeds demanded by the modern motor-
ist. Factory-constructed models of the
300,000 rolling homes on American high
ways boast such features as:
Quick-acting hydraulic or electrie
brakes :

Vidla st R o

N

L

hannel xteel underframﬁ{



AWNINGS, eafy to put 2
up and take down, lend an ) e 1
extra touch of h \
modern trailer, qeluw ldh‘*—u..‘l

5
car hitch arrgngement, Q‘l . §
showing ball at\end of & &
drawbar. Right, l'r ilar con- i
nections, MNote dogble-cyl-

inder hydraulic brake unit 'i
and mount pin for car unit. "““ i"‘
Tubular
front of trailer and auxiliary
chain, required by law, add:rE

ayness to "f

tripod suppnr‘h

to safety.

rugged bodies of oak, elm and airplane
spruce; steel-clad plywood walls; spun

#lass or similar insulation: ball-and-
socket couplers that practically eliminate
the possibility of the trailer breaking
away from the tow car; drop-type win-
dows that disappear into the walls in-
stead of swinging outward at eye level
to create a night hazard ; cookstoves with
steel safety shields and asbestos wings
for protection against fire and hot
grease ; eleetrie refrigerators that freeze
ice cubes and retain their low food-pre-
serving temperatures for fourteen to
eighteen hours between stops; steel rub
rail around the trailer at the lower edge of
the body to afford protection from eontaect

with trees; safe space and water heat-

ers ; electrie lights ; disappearing wash

basins; soft, folding beds; serew-type
ventilators operated from inside the
trailer: sereened and storm windows
and even collapsible rubber bathtubs.

(Gasoline consumption, in pulling a
trailer, approximates only one mile
less per gallon than when the tow car
travels alone. One reason for this is
that the modern trailer is lightweight.

The trailer on which the tire blew out
at seventy weighed only 1,100 pounds.
Years of experimental building showed
engineers that lightweight construetion
18 not only the most economieal but also
the safest. Most motorists have only to
close their eyes to pieture yesterday’s
box-on-wheels swaying dizzily down the
road behind the tow ear.

Engineers for the Covered Wagon
company, a pioneer in this $25,000,000
industry, point out that a trailer acts
like a whip lash in going around curves
because ecentrifugal foree pushes it
around like a boy playing erack-the-
whip. In negotiating a curve the trailer
tends to pull sideways and to slew the
rear end of the tow car toward the out-
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FISHING stories must be good, if they are to be believed,
when told right on the scene. Here a party of sportsmen

—

relax after a day’s angling and the trailer enables them to
get the utmost pleasure on their outing.

side of the curve. So today’s rolling home, com-

=L bining light weight with equal strength, is built

a little wider than the automobile, resulting in

) smooth travel at speeds up to, and sometimes ex-
= ceeding, a mile a minute. As every motorist

knows, light loads are also more easily con-
trolled. Some factories refuse to build trailers
heavier than 3,500 pounds and the small-size
trailer rarely weighs more than 1,500 pounds.
Another important factor is braking, The hy-
draulie system is operated on both tow ear and
trailer by the same foot pedal, thus giving pres-
sure on every wheel of the unit. The Warner
gleetrie system i1s controlled by a fingertip lever
moiimted on the steering post of the tow ear.
These brakes are installed on the trailer, entirely
separate from the tow car’s brakes. Operated
in conjunetion with the automobile’s brakes, the
system affords a powerful, guick-acting means of
stopping the two vehieles. In conneetion with
eleetric brakes, the trailer owner may install a
small attachment operated by a flashlight battery
to loek the trailer brakes for thirty minutes.
Thus, 1f by any chanee the trailer should break
away from the tow car, this device would set the
brakes automatically and hold the trailer long



Hanoy storage com-
partments like the one
at right have been en-
gineered info the meod-
arn trailer. Here fishing
or hunting gear may be

placed in safety and -
-

forgotten until needed Ao fif Bis
again. ' 'J""-‘i"_l..'ﬁil.-!.'&m- E

PROTECTION for both
trailer and the tow car
is provided, below, by
tent erected by camper
in Yosemite National
Park. There also is suffi-
cient space for the fam-
ily to sit in the inviting
shade, g
'—'?-'.-f l"i‘ﬁ“f b L -
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SAFETY is feature of metal
shield for stove cabinet, at
left. Ventilator, above stove,
carries away smoke and
fumes. Center, if small chain
is jerked, a safety device sets
electric brakes on trailer. Bot-
tem, simple railroad type
coupling used on Covered
Wagons. Coupler is locked
to coupler ball with throat
latch, pins and a safety pin.

q‘--} enough for the owner to stop, back nup and re-
! establish the hiteh and eleetrical connections.

Experienced owners recommend the small
trailer because it is eomfortable, yet lightweight
and therefore more easily handled in making
or breaking camp. Today, one company is of-
fering a trailer prieed below $400, which has
adequate eabinet space, plenty of shelves, a
wardrobe room, sleeping accommodations for
two, kitchenette with sink, ten-gallon water
tank and many other features. Seventeen feet
lone with steel underframe, this trailer has com-
bination six-volt and 110-volt electric-lighting
system. It is well sealed acainst the weather.
Compared to the enmbersome trailer of the
early days, this model offers real luxury at low
cost.

Another tip to the trailer owner is not to load
down the rolling home with extra equipment.
Veteran travelers pride themselves on how lit-
tle they ean get along with. Of course, if the
trailer is not already equipped, these items are
regarded as essential:

Safe braking system; three-burner gasoline
cookstove, beeause the fuel i1s easy to obtain
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from filling stations or from
the tow ear’s tank :; small six-
volt fan whieh may be
mounted at the roof ventila-
tor to speed up discharge of
fumes and cooking odors: fire
extinguisher ; some safe space
heater; adequate sanitary
faeilities; eleetrical wiring
strong enough to serve all the
owner's needs.

Owners of early-day trail-
ers experienced a lot of trou-
ble with the coupling. Fre-
quently the hiteh was unsafe.
This hazard has been over-
come by the ball-and-socket
coupling. The hiteh is
mounted on the tow ecar by
bolting and welding it to the
chassis frame, instead of onto
the bumper alone. Covered

SLEEPYvﬂME no longer is the dreaded hour for the trailerite for the davenport is con-
vertible into a soft bed [top). Decorative fence added to appearance of camp at Palm

Springs, Calif.




C OMPANY is what the modern trailer traveler will have almost any place he goess, for there are about
300,000 rolling homes on the road. Here is an attractive camp in a scenic spot. Note various forms that
trailer construction has taken.

Wagon engineers employ a railroad type
coupler which permits the trailer to be
attached easily by backing the tow car
into the coupler attachment without the
necessity of raising the trailer drawbar
above the coupler and then dropping it
down on the coupler ball, as is necessary
with other types. The coupler is locked
to the coupler ball with a throat latch,
pins and a safety pin so that it cannot
come off, thus making for greater safety.

In this eonneetion, an ‘‘overload’’ or
auxiliary rear spring is recommended by
many engineers for the tow car. This
spring does not come into play until the
regular spring is depressed to a certain
point. Although the trailer may not put
an extra heavy load on the car’s rear
springs, a passenger or two aft makes a
big difference, partieularly if riding for-
ward in the trailer, The additional

poundage quickly and permanently flat-
tens the spring areh, resulting in rough
riding and sometimes in actual damage
to the ecar.

Insulation has brought a new degree
of eomfort and ecleanliness to the home
on wheels. The latest models are com-
pletely insulated, even the floor, wheel-
housings and roof ventilator. The insu-
lation supplements an air space between
interior paneling and exterior walls.
Spun-glass wool, in the form of a con-
tinnous blanket backed by a layer of
waterproof paper, is used by some build-
ers, being placed in the sidewalls and
roof. There is also a half-inch layer of
insulation in the floor, a heavy layer of
felt over the wheelhousings and a half-
inch layer of insulation under the tops
of roof ventilators. Thus, the trailer is

(Continued to page 12584)
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“Anti-Stall Slots” Give Plane Better Control

Searching for a way to
prevent wing tip stalls
that make large transport
ships hard to manage at
slow flying speeds, Lock-
heed engineers recently
cut permanent slots
through the wing near
the leading edge, and
then put the plane through
exhaustive trials. They
found that the slots, be-
sides completely elimi-
nating wing tip stalls,
permit positive lateral
control well below the
normal stalling point.
The slots increase the
speed of air across the
wing surface, providing a
steady flow at the trailing
edge where the ailerons
can act effectively against
it. There is no reduction
in cruising speed, but top

speed is decreased two . h »

miles per hour by the ot WALE g, _.._-M -.:Bj
slots. ’Z.[‘hey dc.} ].:mt mter- Top, tufts of yarn used during test indicate air farther out is Rowing
fere with, de-icing ots. toward .I'md'mg edge gs rﬁtl’m stally. Below, wing with anti-stall slots

»58
Motoft-Driven I.awn Ro I

ily operated by one man,
a lawn rolling machine
designed by a Connecti-

of maintaining large
grass-covered areas. The
machine weighs a ton, but
is unusually flexible in
operation, lending itself to
such uses as rolling the
lawn on inclines. An acre
of lawn per hour can be
rolled with the machine.

{(The German govern-
ment radio station ‘at
Herzherg, Saxony, has a
mast 1,111 feet high, re-
puted to be the tallest
structure in Europe

Demonstrating how power roller may be used in maintaining lawns on

l:ﬂnl m-ound' The machige ml'h one m.-u r hour : o
!i G LS t..‘{_ '_r'f'. (-

— ¥ i

Mutor-driven gﬁd 'ehs-;

cut man reduces the cost

e
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“Blister” on Camouﬂaged Plane Houses Gun

Here is a camouflaged warplane t'rr.ﬂl'ght during a 25,000-mile demonstration tour of Central and

‘8§ South American countries. Note the “blister” housing the machine gunner amidships
es. Ne
o Camouflaged to blend with the colors of can countries. A “blister” in the top of the
-«  mountainous terrain, a Lockheed military fuselage, near the center, protects a ma-
-« plane recently made a 25,000-mile demon- chine gunner as he sits behind the weapon

A stratlcm tour of Central and South Ameri-

Mounted at the stern as on smaller out-

board motorboats, an engine available for -

boat ownérs delivers twenty-8ight td thir-
ty-three hnrsepnwm The aft pﬂsumn

—S&‘K\'Li—h ‘Mﬂﬂ!' 0 A

- 1]

Controlled from inside boat, this big motor is in-
stalled at stern of boat to reduce noise and fumes

and provides visibility in all directions.

: B:g éoat Motor Mounted Aft Lessens Noise and Fumes

lessens noise and prevents oil fumes and: -
exhaust gases from réaching the passen—*,
gers. Steering and other controls are han=-
dled from inside the boat. 2

675 |
“" Old Violins “Speak” Better
Than New Instruments ;
Studies show that an old violin of excel-
lent quality will vibrate or “speak” 'w..rl'uenR
—held in the outstretched hand, if one speaks

" to it from an appreciable distance, Dr. J
Frederick A. Saunders of Harvard Unj-

versity reports. An old instrument, such“i

as the Stradivarius and Guarnerius, picks
up enough energy from the sound waves
to vibrate. This means, Dr. Saunders says, .
that the player, when doing a very rapid °
passage, may just succeed in making an ":
old violin speak properly through the
whole of it, while a slight balkiness of a W
new violin might prevent him from get- -
ting through it successfully. Modern in-
struments do not speak as easily as old

violins, the studies showed. Seeking a

-
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cause for this, Dr. Saun- - §oqien.Screw Unsinkable Ship )

ders is making tests to
check the hypothesis that * . . . -
old violins are lighter Hlts Elght}’-‘MllE Ch-p at Sefl 3
than new ones, possibly Na 2 P e i 0 Ve lr ©
because some of the con- "“"L"ub A SR g Lt 1\
stituents of the wood may _

have evaporated with
time or because vibration
has broken down some of
the cell walls in the top
plate of the vielin so that
the wood has become
more flexible than when
it was new. When the real
changes are determined,
Dr. Saunders says, it may
be possible for science o
age wood artificially to
get the best eflects from

a new instrumend.
S ? e

Hedge Trimmer
Works Like

ulfﬁfﬁ!gué&ﬁm; o '

gun to speed up work, a
new hedge trimmer en-
ables the user to trim
faster with less effort and
fatigue than when ordi-
nary shears are employed.
The eutting bar has nine
stationary teeth and four
moving blades, staggered

Two views of seven-motored “Nassau Clipper,” unsinkable ship which

50 ﬂnl}" one blade is cut- skims surface at top speed and is designed to make eighty miles an hour
ting at a time, making it
easy to clip the toughest There was launched at Brunswick, Ga., recently an “un-

hedge. The trimmer is sinkable” ship whose seven propellers, turned by seven
particularly recommend- engines of a total of 2,150 horsepower, are expected to drive
ed for shaping and deco- it on ocean waters at eighty miles an hour. At rest, this
rative work. unusual vessel draws twelve feet of water, but once under
way it rises to skim swiftly above the sur-
face. Eighty feet long and twenty-two feet
wide, it has two decks accommodating
more than 200 passengers or a 300-ton
freight cargo. The hull is one-fourth steel,
three-fourths Dow metal, and the upper
deck is covered with a streamline housing.
On each side of the shallow keel the boat
has concave undersides. The builder has
contracted to construet a similar 200-foot
ship with a speed of eighty miles an hour

Cutting the shrubbery with the aid of hedge trim- 10 haul fruit, vegetables and passengers

mer operated like ump-action gun between TEKH.S, Florida and New York.
Clyd. Cetlpg C .




IF YOU want more gasoline mileage or

at least the maximum you can expect
from an efficiency standpoint, the problem
generally must be looked at from the
standpoint of the fuel used, the mechanical
condition of the engine and automobile,
and the way the car is driven.

First, gasoline is important. Modern en-
gines give their best performance on pre-
mium fuels, so, if a motorist uses cheap

188
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- How 2o~ >GET

Adjustments on the moedern engine are so critical
that only the most up-to-the-minute equipment (cir-
cle) can be depended upon te make them. Laft, en-

gine with small pistons produces more power than
one with large ones

fuel or even some of the regular grades his
engine must be tuned down to those fuels
rather than up to the performance possible
with premium fuels. The slight extra cost
of premium fuels is offset in most cases by
much better engine operation and greater
intervals between service operations.
Volatility has much to do with general
engine performance and to better under-
stand it let it be assumed that commercial

I N
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MORE  MILEAGE

Wheel tester permits car owner to see if anything is
wrong (above ), Right, sketeh of how tester works.
Bottom, what car owner seex in small mirror an ma-
chine. Wheels at left are ebviously out of alinement;
thosze at right have been corrected. Note how images
of front wheels are drawn together by the mirrors

gasolines are made up of three parts called,
light, medium and heavy fractions.

Different liquids wvaporize at different
temperatures. Water, for instance, vapor-
izes at 212 degrees. Likewise, light frac-
tions of gasoline completely vaporize at
temperatures up to about 180 degrees, the
medium fractions from this .
point up to about 250 degrees
and the heavy fractions above
250 degrees.

Gasoline containing too great
a percentage of light fractions
vaporizes rapidly through the
fuel tank vent and the carbu-
retor. This causes poor mile-
age. In addition, too high a
percentage of light fractions
may cause bubbles in the fuel
lines, called “vapor lock.”

If the heavy fractions pre-
dominate, the engine will start

189
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hard and it will take long-
er for the engine to warm
up. There also may be
excessive dilution of the
crankecase oil.

It is important to use
fresh gasoline if vou want
more mileage. Gasoline
which has been confined
in an unsealed container
for any length of time is
apt to have high gum
content. There is a small
amount of dissolved gum in all gasoline
which does no harm, but if there is too
much gum content it will not vaporize in
the engine along with the gasoline but
forms a sticky deposit in the carburetor,
intake manifold, or on the intake wvalve
stems and such parts. This sticky sub-
stance, absorbing oxygen out of the air,
gradually hardens like wvarnish, usually
causing considerable trouble.

Present-day cars have engines designed
to give their maximum gasoline perform-
ance and mileage on fuels of high octane
rating.

Octane is an indication of the anti-knock _

value of a given fuel expressed by an arhi-
trary numbering system. In the laboratory
specimen fuels are tested for octane value
by checking their “pinging” or knocking

"POPULAR MECHANICS

tendencies against mixtures
of iso-octane and normal hep-
tane. Iso-octane is a liquid
having the highest known
anti-knock wvalue, normal
heptane, the lowest value.
The percentage of iso-octane
to normal heptane that pro-
duces a knock or ping equiv-
alent to the fuel being tested
is called the octane number of
the fuel. For example, sev-
enty parts of iso-octane and
thirty parts of heptane indi-
cate an anti-knock value of
seventy per cent,

The rise in compression
pressures of modern engines
has had much to do with the
need for anti-knock fuels.
Some fifteen years ago the
average compression ra-
tio of engines was about
four to one, while today it
is over six to one, with
indications that it may go
higher. As compression
ratios of engines were in=-

Top, locating trouble with modern tune-up eguip-
ment. Center, instrument far attaching te ignirion

distributor aids in tuning engine. Boltom, testing
vacuum advance of distributor
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creased the engines were prone to “knock.”

Automotive engineers some years ago
studied what goes on in the combustion
chamber of an engine when it operates
under all kinds of conditions. It was found
that the flame of combustion starts at the
spark plug and travels at a uniform speed
from this point across the combustion
chamber. There is a gradual increase ‘in

pressure and then suddenly a new flame "
starts up opposite the spark plug. The two |
flames move toward each other with great” .
rapidity and the gasoline burns so fast that ~#

it is like an explosion. This results in a
very high pressure developed at a terrificy,

rate. The pressure rises so fast that it takes
place while the piston is still on its upward ~

compression stroke or at top dead center,

The piston cannot use the great pressure +

thus developed and receives a hammer-,
like blow instead of a powerful push. The
result is a sharp metallie-like knock which

is transmitted to the piston pin, connecting "3
Blown gaskets,
split piston heads and broken spark-plug -

rod and engine bearings.

porcelains often result.

When this knocking takes place the en-
ergy from the burning gasoline is devel-
oped so fast that the pistons cannot use it
to advantage and much of the energy is
lost to the cooling water, causing over-
heating and a general waste of power. An
engine that knocks or pings always wastes
power and this means fuel waste.

In order to get an even burning gasoline
many experiments were performed and it
was found that by adding tetraethyl lead
to the fuel the knock could be eliminated
completely. Naturally the tighter the air-
gasoline mixture is compressed before the
spark takes place to ignite the charge, the
greater the power developed. Ordinary
gasoline, however, explodes too soon if it is
compressed beyond a certain limit. Add-
ing tetraethyl fluid to the gasoline allows
of higher compression without knocking.

From the standpoint of the mechanical
condition of the engine three things must
be considered in getting maximum fuel
mileage—compression, ignition and car-
buretion. No amount of adjustment in ei-
ther ignition or carburetion, or hoth, will
have a marked effect on gasoline mileage
and good performance generally, if the en-
gine compression is low. The higher com-

{Continued te page 138A)
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Eyeshade Worn Like Specs
Cuts Glare fr(}m All Slde'-.

i { g Lo S N A

Cuplike shades reduce glare from shy or indoor I.—'ght- ek

Excessive eyestrain suffered while read-

ing is greatly reduced by an eyeshade -

consisting of two cups fitting over the eyes
like glasses. Designed primarily for stu-
dents, the shade works on the same prin-
ciplg as a lens shade for cameras.

(__
(LY

Toin Lamps in Telephone Base
Light Dial for Night Calls

Two lights set in a special base for the
telephone give plenty of illumination from
both sides of the dial for night operation.
Since the bulbs require little current, the
lamp can be used as a night light.

N:ght lights on phone end fumbling im-dark for dial b
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Slot-machine post m‘ﬁ'ce wﬂghe letter, then stamps

it and depaosits it when proper coins are inserted % oy

An automatie post office in itself, a coin
machine being tried out in the New York
general post office tells you how much’
postage your letter requires, then stamps

and mails it for you. You slip the letter im=

a slot, turn a knob and instantly the letter

is weighed and the required postage is=
shown on a dial. Next you insert the prop-
er coins in slots at the top, drop your letter
in the mailing slot and the postage paid is
printed on the envelope, which then falls
into a box. Since it does not require can-
cellation, the letter is speedily on its way,

Oxygen Mask for Use at Home
Reduces Cost of Treatment

LY
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Slot Machine Weighs Letter
Then Stamps and Mails It
.. & e y Y o

d
NI ﬁ .
ol hrudia “’i
type oxygen mask which' already has been
installed on air-transport planes for high-
altitude use. The mask can be used in the
patient’s home as well as in hospitals, and
makes unnecessary the large oxygen tent
which costs from twelve to twenty-five
dollars a day. Because of the efficiency of
the mask, it also can be used to give helium
and oxygen inexpensively for the relief of
asthma. One patient desperately ill with
rheumatic heart disease improved imme-
diately when treated with oxyvgen with the
mask, which, not a cure itself, bolstered
the Patien}’s recuperative power.
( > 3
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“Twin-Nine” Aircraft Engines
Power Giant Flying Boat
Tops in air-cooled aircraft engines is the
gighteen-cylinder, 2,000-horsepower mo-
tor just completed by the Wright Aeronau-

o =

_tical Corporation with the aid of army air

> horsepower
o Wright Cyclone which was its forerunner,

N, corps engineers. Virtually two nine-cylin-

der engines built on a single crankcase and

' using a common crankshaft, it is a double-

row, radial type and develops 500 more

than the fourteen-cylinder

and which had the highest power rating

" previously given an American air-cooled

Administration of oxygen to patients dt

an e:onummal cost is the lpru:nrnlls«e of a neW{

) Méu« ,CEW{L

o . B

radial motor. Two of the new engines

form the power plant of the new Consoli-
dated flying boat which made its baptismal
flight recently with fifty-two passengers
and a crew of five.
XX
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Most poweriul air-cooled airpleane motor budlt in
America is this eighteen-cylinder engine
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I%x. Ray’ Locomotive Shows What Makes It Go
stopmen of 0 CREHISTT 12

a locomotive to show the public

what makes the wheels go 'round.

At the touch of a button, a guide

in Chicago’s Rosenwald Museum

of Science and Industry starts the

big drive-whéels furning and you

see the piston moving slowly back

_and forth in the cut-away cylin-

“>{ der, and above it the action of the

&Y Yvalve that alternately feeds and

g exhausts steam. Colored lights in-

=« “side the “phantom” cylinder

%._change to 1epresent the phases of

ahhntake expansion and exhaust,

= and corresponding lights in a dia-

~(* sfgram above the exhibit help to

_ Mexplain the operation.s /75 5

'\*Ij .,..a I [~

Trick Mirrors Show How
You’d Look in Glasses

You can choose eye glasses to
match your personality and pro-

?' file without even trying them on.
It's done with mirrors. You gaze
gmtn a box-like arrangement of
semi-transparent mirrors at the
=% New York Museum of Science and
Industry and see yourself in a pair

., of Chinese spectacles. Turn a knob
gand a set of modern glasses ap-

pears-on your face. All the latest “Phantom™ locomotive and closcup of cylinder as piston moves
% St}"lES are S}‘I(Q“'Il 111 tﬁn forward, steam entering at left and exhausting from head end

Motﬂr filke Adds Third Wheel for Package Deliveries

Durmg business hours it's a tri-
cycle in reverse. For pleasure
riding, it becomes a motor bicycle.
Invented by a Milwaukeean, the
vehicle is a combination affair;
when used for delivery of parcels,
a box is fastened to the open sec-
tion in front of the tricycle, and it
is steered by two front wheels.
These wheels and the frame are
easily removed to install a single
front wheel matching the rear.
The motor weighs twenty-three
pounds, burns fuel oil and gasoline
and drives the bike 100 to 140

ngasiem Illinois railroad sliced up

With two wheels installed in place of single front wheel, this
motor tricycle can cary large box of parcels .fr.r- delivery mlles on one ga]lnn )

V. L‘JL{-"\-"_.L"* Edﬂ'{b‘l{» 5 5 ‘“‘/}

"~

. -

.oms gl T



L-"..L”'L Lo Ll

. \

Photo at top courtesy Pabeo Press

Miniature model home ( top ), recommended chimney
design (inset) and light plyweod wall panel with
strengthening members ( bottom)
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F YOU are one of the several hundred
thousand who are building a new
home this year you can count on getting
much more for your money than you
would have ten or fifteen years ago. The
trend is toward lower-priced houses,
partly because it doesn’t cost so much
to obtain many of the conveniences that
were expensive in the past.

Such things as indirect lighting and
stainless-steel working surfaces in the
kitchen, a stall shower as well as a tub,
wardrobes with sliding doors, Venetian
blinds, overhead garage doors with fin-
ger-tip control, and electrically oper-
ated gas or oil heating furnaces are
moderately priced today. Heat insula-
tion is less expensive and air-condition-
ing costs are coming down.

Simplified architecture that avoids
excessive ornamentation on one hand
and the stark severity of modernistic
lines on the other is the trend. Brignt
patches of color on the exterior are be-
coming popular and your house may
have a colored door or possibly a white
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Erecting sections of pr-:fuhrlcnfpd' plyweoed house (top) and inexpensive modern home, which iz beﬂ!ﬂl]'

lighted and contains nI?rt.' cunv:

dark one on the roof helps keep out’sum-
mer heat. A good way to lighten up a dark
hallway is to use a skylight, filtering the
light through a pane of orange glass.

Building materials are not cheap but
you will get your money’'s worth because
many materials have been impraved for
greater permanence. New paints and com-
position roof materials resist the elements
better than ever because asphalt, asbestos,

nces than older houses that cost maore

ql.w ’ ?3‘ 08 Welglarns G
or blue roof. A light colo 11'1‘&1.{"'{-](' a and other permanent nmimmh are

9? build rbanum} z

built
into them. The market contains wide va-
rieties of new fabricated materials, and
contractors have learned new ways of us-
ing old materials. Lightweight concrete
mixtures that are warm to the feet are used
in place of flooring in some homes.

There are many things that you can do
to cut down building costs without sacri-
ficing quality. As a rule frame or frame=-
and-stucco buildings are the least expen-

X
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sive. A local contractor or
a building-supply house
is the best source of ad-
vice because material and
labor prices vary in dif-
ferent parts of the coun-
try. A new home should
meet the minimum con-
struction specifications of
the Federal Housing Ad-
ministration as a guaran-
tee of sturdy construction.

Generally speaking, the
cost of a home should be
about two or two and a
half times your annual
salary. A good rule of
thumb is that eighty per
cent of the total invest-
ment should be in the
house with the balance
representing the cost of
the ground.

There are five basie
suggestions for building a
bargain home. A square
or rectangular shape is
the least expensive to
build. All unnecessary
corners both inside and
out should be avoided.
Roof lines should be as
simple as possible with no
complicated construction.
Space devoted to hall-
ways should be held to a
minimum. The house
should be designed to
make full use of stock
sizes and standard lengths
in structural materials,
and stock doors, window

I

|. il ﬂ lj.-l l._-

Resurfacing old stuceo building (top); comparison of old and new kitchen
designs (center), showing how modern arrangement saves steps for house-
wife, and interior of inexpensive modern home (bottom)

L1 n,



sash, and other stock items
should be used.

Reducing the amount of
space wasted in hallways is a
part of modern design as well
as a way to save. Also mod-
ern and less expensive is the
use of a large living room
with a secluded dining alcove
opening from it instead of two smaller sep-
arate rooms.

The basement can be eliminated by us-
ing one of the new types of gas floor fur-
naces. Such heaters have their own chim-
neys and circulate only fresh clean air into
the rooms. If extra storage space is needed
it is cheaper to provide for it in a larger
garage than in the basement. Foundations
for a permanent home need to be concrete,
On sloping sites the foundation should be
protected by installing drainage tile to dl.-
vert water away.

In wall construction, /JF.luLlplng thw

- : - o e

Attaching sound-absorbent material to studs (top, righ
forms for low-cost house (center); box-room form sus
and sheathing ceiling with scund-absor verit material

i bird*s-eye view of concrete
pended in air (bottom, left)
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Tolperds We G Conemmate &
" T "fj'r-\ e ' By under lhEZuc-lb ntilationfEhou aI-
o N 2 - low circulation of air under the roof in
™ ois i gee the summer ti to reduce the heat
f e — | load. There are, numerous insulating
' g S materials, ﬂexibl# mats, sheets, panels,
N o ﬁ,’ . = and aluminum foil. It is cheaper to in-

- dows in large areas rather than in small scat-
» tered units is recommended. Corner windows
* follow the modern trend and allow more
ble wall space for placing furniture. To
reduce waste, rooms should be designed to
use framing lumber only slightly under
- standard lengths. Tongue-grooved subfloors
¢ ~two inches thick laid directly on steel girders
properly spaced are cheaper than thinner
subfloors supported by many joists.

Flat roofs require the least amount of ma-
terials. A low-pitched roof has less area and
hence costs less than a high-pitched roof.
(‘\ The roof is the weakest part of the house in

admitting or releasing heat and the best place
for insulation is probably under the attic
floor, sealing the rooms below from the space

d'\
ﬁ\% T

b

sulate a home at the time of construc-
tion than later, and adequate weather-
stripping, ciqsc-ﬁtﬁng doors, and other
details help keep 'a home warmer in
winter and cooler in summer. A well-
insulated house stays, ten degrees cooler
in the summer.

In arranging for a ﬁl\f['plaﬂe, it should
not be located near an entrance door or
where cross drafts sweep past it. A
shallow fireplace throws out the most
heat. Scientifically designed.metal forms
that insure perfect draff are
on the market and some of
these contain air-heating and
circulating chambers that ma-
terially increase the amount
of heat that a fireplace radi-
ates into the room. In chim-
ney construction a saving can
be made by using flue lining
surrounded by only one
thickness of brick or other
masonry, the space between

il
g 1
ol
1A

Fireplace heater (top); low-cost concrete house
under constructien {center) and living room of

modern twa-story house (bottom). Note free-
hanging staircase in background

Flatae. ek
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the lining and the brick being
filled with cement mortar and
containing reinforcing rods ex-
tending the full height.

The dimensions of kitchens and
bathrooms should be planned with
the size of the tile to be used in
mind, as a change of a few inches
may eliminate patching.

Another subject that it pays to
study ahead of time is that of the
finish for interior walls and ceil-
ings. Plaster, wood, wallboard,
plywood, and a host of other ma-
terials are available. Wearing
quality and upkeep should be
considered as well as appearance.

Cost reduction in plumbing can
be obtained by grouping all
plumbing fixtures close together.

Careful planning of switches
and outlets helps cut the cost of
the electric installation although
it is better to have too many than
too few outlets.

The life of a building depends
to a large extent on the condition
of the structure under the floor
and inside the walls. That means
that adequate wentilation under
the floor is important to reduce
moisture. Ventilating openings on
opposite sides of the house, near
the corners, permit air to circu-
late and keep the structure dry.

Watching costs in home build-
ing makes important savings pos-
sible but many owners are apt to
be dissatisfied later if they cut
costs too closely. For many years
the construction industry has been
doing its best to build satisfactory
homes at less expense, and for a
long time builders have been pin-
ning their hopes on some sort of
prefabricated home that they
could merchandise.

One of the latest ideas in
“packaged” homes is to use plas-
tic and plywood panels of stand-
ard sizes. Such panels, completely
waterproof, are satisfactory for
either exterior walls or interior
partitions. In one type of con-
struction such a wall consists of

{Continued to page 125A)
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Receiver Dressed in Glass
Shows Secrets of Television

e R ——

Phantom-like television sel gives public elose-up view of mys-
terious parts that the owner would never see in his receiver

Some of the secrets of television reception are
disclosed to the public by a glass-encased receiver
exhibited by RCA at the New York World's Fair.
Although itis not in operation, those who see the
set gain an impression of the genius out of which
grew such an involved and intricate piece of magic

in t{l}is newer gﬂeld of radio.
f

0 (
¢ Daylight Loader for Bulk Film

Feeds Miniature Camera

Miniature camera own-
ers using the inexpensive
bulk film can load it with a
daylight film tank just put
on the market. Ordinarily
bulk film would have to be
loaded in the darkroom,
but this dayvlight loader
holds 300 feet of thirty-
five-millimeter film. The
magazine to be loaded is
placed in a special cham-
ber in the tank, and the
film is fed into it through
a light trap. A hand crank winds the film. Outside
the tank are two counters, one showing the amount
of film remaining in the tank, the other the amount

of ﬁ%ﬂ being loaded into the magazine,

Zuhy dwe, 730.6H
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I\[ USIC is an art, the making of instru-

ments a science. That may explain,
in some measure, how Laurens Hammond
has been able to invent the electric organ
and the Novachord, even though he can-
not play a piano.

By inclination and training, the unmu-
sical Mr. Hammond is an inventor, On his
desk is a large binder full of patents that
have been issued to him. The first one,
dated 1912, is for a barometer he developed
when he was but sixteen years old. His
earlier efforts were in connection with
Diesel engines, three dimensional pictures,
and novel stage-lighting effects, but the
turning point in his career was his syn-
chronous motor. He used it as the heart of
the first electric clocks he made in a small
room over a store building in Evanston,
Ill., and almost overnight there was a na-
tional clamor for them. The shop mush-
roomed into a large plant.

Hammond started looking around for

m P

Alec Templeton, blind
pianist, Fryving out the
Novachord. Below,
electric argan, accupy-
ing small space in the
hoeme, is capable of
producing 253 million
different shades of tone

cther fields in which his delicate mecha-
nism might be put to work. A combination
clock and calendar was his first adaptation
and this he followed with a synchronous
phonograph motor, and finally the electric
playing-card shuffler,

But Hammond's main inventive dish—
the electric organ—called not for a Bach
or even a Leopold Stokowski, as you might



suppose, but an infinitely patient
engineer with a thorough ground-
ing in the laws of sound.

Didn't music depend on physics?
If one tone could be produced with
electrieal impulses, as was the case
with the dial signal on the auto-
matic telephone, why couldn't oth-
er tones of the scale?

The inventor proceeded to work
out a practicable way of producing,
varying, and swelling sounds elec-
trically. Ninety-one alternating-
current generators of the electrie-
clock type, each operating at a
different frequency, were rigged up
to a synchronous motor. Thus, at
the touch of a key, electrical vibra-
tions would generate the sound,
which could be amplified to any de-

Top, Inventorn Hammeond cheching a frequency response curve. | .
Center, grchestra made up of electrically controlled instru- - - _
ments, strirg bass, violin, Spanish guitar and the Novachord,

Bottom, instrument used in chlckm: tones of the Nov hard‘ ?
il H'j'
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Tones of the Novachord (above )
are produced by circuits of or-
dinarly vacoum tubes. A new
non-glectric instrument (right J,
a cgllo-horn. Bettom, another
new instrument, the vibra-harp,

has the sound of a t iz
played likea piano
sired volume. The nine-

one tone wheels, Ham-

~mond found, were capable
of producing approxi-—=

mately 253 million shades
of tone.
Musicians were im-

pressed. Here was a new

sound-producing agency,
the first important one to
come along in several
thousand years. What
was more, the sound
source was vibrated in a

manner never before attempted, a.,
way that made possible the abso-
lute control of the physical quali-

ties of each tone.

LY L
Composers and concert artists
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who normally sniff at scientific’

music applauded the electric or="%
gan. George Gershwin bought the ©
first one, other musical headliners b

followed.

For the price of a grand piano,
churches unable to buy pipe or-
gans found a substitute in this _
compact instrument that used'
n dollars worth of current
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a year and never got out
of tune. Home organ mu-
sie, once a luxury, began
to be heard in small
homes. Within a few
months, more than 800
organs were sold,

Two vears ago Ham-
mond, after seeing his
electrie organ carried to
more than forty foreign
countries, went to work
on a second electric in-
strument, the Novachord,
the successful develop-
ment of which has given
the musical world food for
conversation and specu-
lation the last few months.

Contrary to popular
belief, the talented off-
spring of the electrie or-
gan is not designed to
imitate any regular in-
strument and according
to Hammond, its full po-
tentialities are not mani-
fest in the familiar melo-
dies now being played on
it. But until music in line
with its versatility is
written for it, the instru-
ment, which might be
mistaken for an old-fash-
ioned spinet at first
glance, must remain a
musical mimie. Played in
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the manner of a piane, it yields
not only piano and harpsichord
tones but simulates the effects of
the violin, cello, French horn, Ha-
waiian steel guitar. But in place
of pipes, reeds, strings, hammers
or vibrating parts, it has circuits
of ordinary vacuum tubes.

From the viewpoint of an en-
gineer, Hammond feels the devel-
opment of musical instruments
should lie in the direetion of
making them more flexible and
versatile so that composers and
musicians will have new tools
permitting them greater freedom
in the expression of their art.

“An artist,” he points out, “who
is going to paint a picture buys a
canvas and a box of pure color
paints. The canvas has no lines on
it and he mixes every shade of
color himself. What he paints is
entirely his own doing. He would
scorn any offer of mixed paints
such as ‘flesh pink’ or ‘sunset red.’
The musician, on the other hand,
has never been able to get mu-
sical instruments which have not
been ‘voiced’ by the maker of the
instrument. The builder in his
shop has picked the ‘nice tone’ to
put into the instrument, and the
musician must be satisfied with it
or by some other builder's fine
tone. This is simply the ‘flesh
pink’ idea in a different form, and
for this reason the composer has
never enjoyed the freedom of the
painter.

“Naturally, too much freedom
may not produce the best results
immediately. An instrument which
is flexible enough to allow the
musician to explore new possibil-
ities in beautiful tone colors, will
also permit him to blunder into
horrid noises. This, however, is
the exact way in which art makes
progress.”

Already composers, young writ-
ers with fresh vision, are seeking
, to combine the resources of the
past with the new musie materials
engineering science is making
possible,

Man-Made “Hot” Lightning
Is Now in Mass Production

Surge generator on test line at Westinghouse plant produces
artificial lightning wave of 1,500,000 volts per microsecond

Until recently, artificial lightning was like the
natural flash in everything except that it would not
start fires. Cold lightning at three million volts
would splinter a transmission line pole and dent a
metal sheet, but never caused a blaze. Now West-
inghouse engineers have developed “hot” lightning
and put it in mass production. Bringing into play a
low=-curreni, long-duration discharge, they pro-
duced a lightning stroke that set fire to a haystack,
fused sand, and burned through metal. “Cold” light-
ning fails to ignite targets because it lasts less than
100 millionths of a second. The low-current “hot”
lightning lasts 100 to 1,000 times as long. The dis-
charge is released through a series of coils in oil
to slow up its rate of flow. With the apparatus at-,
Sharon, Pa., Westinghouse produces 1,500,000 volts
per microsecond, using it to test transformers. 1-:_,*
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QA London bus tire rolled 150,000 miles before it & .
wqg retreaded and then went 'har.'.k mto servme .' . B
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Aﬁr::ra Borealis Is Captured

in a Neon-Filled Glass Tube

-

Luminous path of electrons in gas-filled tube iz curved by mag-
net simulating creation of aurera berealis by magnetic pole

Scientists have captured the aurora bo- N
realis in a glass tube. Using a large glass
bulb filled with neon gas, Dr. M_E, Bell of. :
the Westinghouse Research Laboratories ° ‘%D
fired electrons into it with an electron & ¢
“gun” similar to that used in television re-~
ceiving tubes. The electrons bombarding
the neon gas atoms left a luminous path in
the bulb, and by turning a magnet in the™
upper side of the tube Dr, Bell was able to,
make the electron trail loop back on itself. o
The luminous curve illustrated the action®™
of the earth as a giant magnet deflecting
streams of electrons which emanate from”
the sun, producing the aurora borealis ass>
they collide with gas molecules in the at- |
musphem high above the magnetic pole. =,

‘Iucﬁne Needed for Plant Grnwth

from Spinach to Yeast

After ten years of experiments, Prof.
W. L. Rogers of Oregon State college be-
lieves that iodine is essentialto-the health
and growth of plants from bacteria to
spinach. Iodme seemed to be necessary

SotvreslL, (lara e,
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for chlorophyll formation and is
highly concentrated in spinach
and head lettuce, but even yeasts
appeared to thrive better with a
dose of iodine. The plants were
grown in soilless cultures and one
part of iodine in two to four mil-
lion parts of water was sufficient.
The professor thinks one advan-
tage of using seaweed for fertiliz-
er, a common practice on sea-
coasts, is the addition of iodine t

th 5011
un—Skld Ladder for Auto:
Does Not Mar Finish

With vacuum cups to hold it
firmly in place, a sturdy metal
ladder supports the weight of
man cleaning or painting the top
of an automobile. There is n
danger of slipping, as the cups will »
not let go until released by lifting::
the rubber ring. Seratching 0Ty,
marking the car’s surface is elim-g
inated by using the rubber cupse-
The ladder is made in two sizes,
three and one-half feet and fiv
and one-half feet, ES

5 3

Rubber cups of strong ladder holding workman grip
l:d'c of #ar and will not ? or mark car's finish

g
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‘L1tt1ev1lle’ Complete to Wired Model Houses

j M*H 7 . . T Y e a Abave, visitors inspect

o L l .‘f VRS i “Littlewille” Left,
N gy v . 5

f i iy 1 playing with a model

vessel on the ship canal

“[Littleville; Ind.,” iz a town
in miniatare built by William
Murray. Troversed by a side-
walk for sightseers, it includes
a smart business section, a
residential section, a farm and
a ship canal on which fMoat
model vessels. The houses
are wired and the village may
be converted into a brilliantly
illuminated midget wonder-
land at night

-

‘%
-
-y

Left, ancther view showing ship
canal, grain elevator and a number
of the buildings. Note the model
train. Circle, eloseup of grain ele-
vator with ship in place for loading
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Nozzle
linds
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Photo and drawing show how slotted attachment for
vacuum cleaner fits over slats of Venetian blinds

Venetian blinds can be vacuum-cleaned ™,

with an attachment specially designed for
the purpose. The slotted nozzle cleans both
sidﬁsqﬂf the slats at once.

Tl
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Are Lettered in Braille

Helping the blind gain clearer concep-

vtions of the shapes of objects such as
' bridges, boats, and even maps, is the hobby

. of a businessman in Australia who fashions

' Relief globe studied by two blind pupils and, right,
Eurapean map with Braille tabs can be read by touch

Relief Maps Made for the Blind §

" POPULAR’MECHANICS
SO AN CAVASAL,
Slotted Vacuur

for Venetian

A A

miniatures in his home workshop which
can be “read” with the fingers. Maps and
globes which he produces in relief enable
sightless people to learn the relative sizes
and positions of the continents, countries
and oceans; coastlines, rivers, mountains
and towns are also in relief and can be
identified by touch. In some maps toy
ships, guided by metal grooves, indicate
courses of trade routes. Names appearing
on the charts are duplicated in Braille on
small aluminum tabs. An index in Braille
helps locate places indicated on the map.
Models, likewise, contain Braille tahs
properly placed giving the names of vari-
ous sections or parts, and aid in imparting
a knowledge of the shape and proportion
of large structures like the Tower Bridge
of London. The historical sailing ship
“Santa Maria,” representing another an-
gle of the craftsman’s work, has a hull of
wood and sails of aluminum. Many of the
maps and models have been presented to

mshtuﬁ r?s for the,hjmd in Austra.ha

oy

Camera Wﬂm Like Wnst Watch __

‘,\Loads Thirty-Six Pictures
) S .
X "

S

Sighting the tiny “wrist-wateh” camera which holds
a thirty-siz-frame film despite its size

Latest in the line of miniature cameras
is a tiny affair worn like a wrist watch.
Sighted easily by raising the wrist to eye
level, it carries a load of thirty-six expo-

sures despite its diminutive size. It has an -

f4.5 lens and a focusing scale graduating
from one foot to infinity.



Pictures don't alwayvs need faces. That snapshot
above tells a story of childish curiosity far better
than any “head-on" studie portrait. The fireside
silhouette is always a pleasing study; place a pho-
toflood bulb in the fireplace bach of the subject

It's eazsy enough to make
good snapshots of bahies;
it's when they grow up
and become camera-con-
sctous that trouble begins.
Telling Bobby to “stand
very still while | snap
your picture” has ruined
many a film. Either snap
them on the sly and cap-
ture a nalural playtime
pose, or enlist the child as
your assistant, keeping
his attention Ffocused on
his play instead of himself

Tell Betty you want to
photograph the biggest
soap bubble she can blow,
and she'll forget herself in
her interest in producing
a bubble for you. Put em-
phasiz on the action, not
the child. Playing with
petg, building blocks, the
telephone, piane, dolls—
these activities mahe the
youngsters forget camera

207
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Marker f{]f Fallen Seaplane and over again, it is difficult to recc—gnizrg
it. Scientists are learning new things abaut*.
Is VlSlbl the human voice and languages by revers-
N0 g Q- @K — ing records. Many of the sounds you think
i - you emit in speaking a sentence are actus;
ally omitted, elided or t‘:]!pped 'L

g
‘J"-.

I ¥
(qBoat Rﬂwed Facing Forward - “{
with Geared Oar Holders ‘\‘

Enabling boat users to face forward and
see where they are going as they row in }
the conventional manner, a new device to -
which the oars are attached is mounted o
each side of the boat. Reverse action of th
oars is made possible by two combinationlks.
gears in each oar holder. The usual row-
ing stroke is used, the oars moving forward
by extending the arms and backward L%ﬁ
¥ the power stroke by drawing in the arms
A “11 i The device consists of a bracket, which
. may be mounted on rowboat, canoe, skiff
or dinghy, and a platform assembly of the "{
two gears and shafts onto which the oaf
and oar handle are attached. When not in
use, the oars may be folded at either side
of the boat, or the platform assembly ma}_.‘:':f
be removed from the bracket by pulling Q
B r"'“ L

Floating near an airplane down at sea this ball mark-
er would be visible to rescuers ten miles away

Adding to safety of flying at sea, A
chrome-plated: ball has been developed tu /

be carried by seaplanes to help summon 3

R T — | ‘q.'l P,
aid in case of a forced landing or crash.\.. L—Tﬂ—f

The sphere’s ninety-one facets reflect sun-
light and flashlight rays for a distance of
about ten miles, guiding searchers to the
position of the luckless craft. If the
wrecked ship submerges, the ball will re-
main afloat and can be used as a life pre-
server by survivors. The ball is carried in
a special compartment atop the plane.

l‘.

e,
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Your Vmce in Reverse Snunds
Like Foreign Language

i\,
o 3

o

o

If you'd talk to a wax disk and then play 3
the record backwards, you'd never recog-
nize your voice. Probably you'd take it for
Choctaw or Chinese. The first impression
of reversed speech is that of a foreign lan-
guage spoken very rapidly. Even though

Top, oars folded. Note the gears. Bottom, oars in
you, play the, same wurd backw , over use with boatman facing forward

; - _J,-_l[.'_:, ‘kE _-.f"'-"’f'ﬂ- {_L ‘{ﬂ

B | Fa - 1 [
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out a pin, permitting stor- Super-PGWE‘rEd F lying Bﬂat

age of the oars under the
boat seats. In use the oars .
cannot fall out of the boat , B(_}aSts a I0,000'MIIE Range
because the pin keeps the 1
platform secured to the ; |
bracket. Use of the gear-
ing results in greater le-
verage which increases
power and speed in row-
ing. Other features in-
clude quiet operation,
elimination of neck and
shoulder strain and avoid-
ance of obstacles in the
hoat’s path. 0 -t
i A
Headlamp on Jack
Aids Repairs

in Darkness

For operation at night,
a handy jack for the serv-
iceman has a built-in
headlight. It is operated
by a button on the handle
grip and is powered by
flashlight batteries,
adapting it to use in re-
pairs on the road, in dark
garages and where strong
lights overhead cast shad-
ows under the automo-
bile. The jack cannot be
lowered while the me-
chanic is under the car
because its release valve
can be locked with a key

?."hlch the mechanic puts With relatively small wings for 5o vast a Aving boat, this ship was lifted
in his p‘ﬂﬂket. easily from the water by its fu.l1 2,000-horsepower air-codled enfgines

» { ".'1 i B tl E-{_ﬂ..l'lk '::'L A
Powered by two of the largest air-%ﬁﬂled
motors ever developed for commercigl air-
craft, a flyving boat that has just had its
baptismal dip in San Diego bay boasts a
top speed close to 300 miles an hour. Built
by the Consolidated Aircraft Corporation,
it seats fifty-two passengers and is con-
verted into a sleeper plane at night with
beds for twenty-eight. Seventy-three feet
from prow to twin tail assembly, the big
ship weighs twenty-five tons and is twen-
ty-two feet high from keel to top of the
engines. With its motors at their most eco-
nomical cruising speed of 195 miles an

_ J y hourhe plane has a range of 10,000 miles.
” j " 1 I 4 - ” '—z-..;
Aaclhathoue™ W g L&
I {-‘_d- .-F],h’d- _ N [ W/ S . /7 M’ML“-L__

¥ L ¥ o A

Headlamp enables repairman to pi'-uczhe jack

properly undey cariin the dar
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By Samuel Wesley Long

rI‘HﬁI’PED 300 feet down in a

Michigan mine, forty-three
men waited, almost hopelessly,
in the darkness, wondering
whether help ecould reach them
in time.

On the other side of a for-
midable barrier of rock shaken
from roof and walls of the shaft
by the cave-in, rescuers fought
to elear a path to the entombed
miners. From several directions

he er —
t el .advancr:d SIUWIY Ready to shoot (left ), a blast that bears close resemblance to a for-
too SIDWIY, it often seemed—as est (right) and ramming pewder into face of coal mine ( bottom)

they broke down solid rock —

with dynamite and then cleared away the their shout of triumph was echoed by a
debris with shovels and even bare hands. feeble ery of joy from the victims. All of
Finally, just as the 130th hour ended, one the men were removed to safety, exhaust-
rescue squad shattered the last wall—and ed and broken by the ordeal but still alive.

210
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Blaxting on road con-
trol project (above)
and (right) break-
ing up the ice on a
frozen stream

That is only one of the many instances
in which dynamite, popularly considered
a destructive agency, has played the role
of lifesaver, according to the U. S. Bu-
reau of Mines. Back in 1936, while three
men were examining an abandoned mine
near Moose river, Nova Scotia, a cave-in
cut off their escape to freedom. Volunteer
crews, working in relays over a period of
ten days and using dynamite freely, sunk
a shaft to a depth of more than 100 feet.
Several days before they could be taken
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Left, setting blast charges at
site of mew dam. Below, blow-
ing up a condemned Ffactory
building. Cirele, view of
W'_-}--nming danr site just as
blast was set off. Bottom,
preparing charges for break-
ing lump coal off face of mine

Photo eourtesy du Pont company

L J
from the pit, the men
were given a new lease
on life by food lowered
through a diamond drill
hole. Then came the res-
cue of all three, One vic-
tim died as the result of
long exposure in cold,
damp surroundings, but
the other two survived.

Today the boom of
blasts is heard from one
end of the country to the
other as dynamite is
called upon not enly to \
save lives, but also to protect property. New York, was the terror of shipping for

Use of the explosive in this capacity be-  years—until dynamite was employed to at-
gan many decades ago. Hell Gate, a treach-  tack the menacing rocks. The daddy of all
erous rocky pass lying in the East river, blasts to demolish Hell Gate was set off in

_‘-* .
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1885 when 288,936 pounds of dyna-

mite sheared off Flood Rock well
below the river's surface.

As early as 1875 dynamite was
used to increase the depth of the
rock-bound East river channel, a
stretch of about sixteen miles of
navigable water connecting Long
Island Sound at Throgs Neck with
the upper New York Bay.

Then dynamite—supplemented
by steam shovels and dredges—
slashed through the Isthmus of
Panama. Gone was the long trip
around Cape Horn and with it
battling the elements at the ex-
treme tip of South America.
Nearly 61,000,000 pounds of dyna-
mite were required in the digging
of the big “ditch.”

Safe harbors and deeper ones
for vessels of ever-increasing
draft dot the shore lines of our
Atlantic and Pacific coasts, thanks
to dynamite. Channels of rivers
may be navigated safely because
dynamite has added depth or re-
moved the lurking danger of reefs
ready to stave the stoutest ship's
hull. Miami, Fla., is one of the
cities which owes to dynamite a
port accessible to ocean-going
ships. Coral rock was blasted from
the floor of a wide channel to pro-
vide the depth necessary to safe
navigation.

When ships collide, or flames
destroy, or storms wreck, there is
sometimes another safety job for
dynamite to perform. It is then
that the explosive is put to work

to clear channel or harbor of=-

sunken craft or demolish drifting
derelicts,

Breaking up a submerged ship

is not always difficult for the ex-°

perienced submarine blaster.
There are exceptional cases, how-
ever. Take, for instance, the ill-
fated S.S. “Alden Anderson,”
about ten years ago. This tanker,
fully loaded with oil, caught fire at
a dock at Martinez, Calif. A huge
torch, the vessel was towed into
Suisun Bay. For seven days the
{Continued to page 114A)
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Steel Helmets Sprout Foliage
to Camouflage Artillerymen

1l p
British nrtiﬂer}!méh

L

P

on maneucers wearing cloth-covered steel

helmets “sprouting” greenery to blend with surroundings

One glance would indicate that army men are (3
horrowing ideas from spring styles in women’s hats.

"

The purpose, however, is not floral beauty but cam-=

ouflage. The steel helmets of Britain's Royal Artil-
lery troops are covered with cloth to
sprouts can be attached, blending them into the
surrounding shrubbery.
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Fireboat Poursa L

eight foot tank 566 feet high.
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Flashlight Incorporated into Battery
_Discarged When Burned Out
: g

'

g

adfe on El

hich green

Made to sell so cheaply

that it may be discarded ?.",: a
when burned out, a new 2
flashlight now on the mar-._
ket incorporates battery,
switch, reflector and lamp

3

e
Y )

N

in a unit. No case, either :

metal, fiber or plastic, is |
necessary. The flashlight
lasts a surprisingly long
time. Its low cost makes it =2
possible to have several for

use around the home, ga--
rage and office.

ator Blaze “¢

1 P () rt.2.2
Chicago’s new Diesel‘ﬁ;e’g’g _g“pu‘fépe&‘ SZﬁOW .
gallons of water at 10,000 gallons a minute on a
recent grain elevator blaze, enough to fill a ninety-
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Fast Pleasure éruiser

Characteristics of the airplane have been
incorporated into a pleasure motor cruiser
by Anthony H. G. Fokker, the aeronautics
designer. Smoothness of motion, lightness
of weight, reduction of vibration and dis-
sipation of noise, as applied to the boat, are
features of the streamline eraft, which has
incl;‘gﬂd airplane-type engines and a strue-

ture Eimmflf: of light, strong plywood and

| 0¢ 280

Designed Like Plane

Philippine mahogany. Controls are so ar-
ranged that the owner may direct both
speed and the course from several points
on the boat. Thus, as he stands at the bow,
harpoon gun ready for action, he may
change speed and turn the boat to right or
left by means of dual control hand instru-
ments connected by cables to motors and
steering gear if g school of fish is discov-

i 'Zered near by. The boat
has space for a twenty-
four foot tender with a
smaller boat nesting
within and for a small-
size automobile. Measur-
ing 110 feet three inches
over-all, the craft cruises
at sixteen to seventeen
knots, but boasts a top
speed of twenty-nine
knots. Power is derived
from three engines, one
an 800-horsepower Vim-
alert and the other two
600-horsepower Capitol-
Wright Typhoons, super-
charged. A housing and
“slumber-type” mufflers
help to suppress engine
noise. Rubber engine
mounts enable the boat to
attain '-pged with mini-

Fold, ] rey

e

S

Head-on and side views of the Fakker eraft as it would appear plowing through the water, driven by
three powerful aviation engineg, Cover over the fprward deck can be opened with the beom g
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ally air cells, placed over much of the aft
bottom of the hull and around the screws, Is nghter Than Cork

reduce barnacle formation and act as pul-
sation absorbers. A cover over the forward
deck may be opened by means of a boom
to permit removal of the automobile and
to allow the small boat to be launched.
The craft includes accommodations for
guests, bathing facilities, a library and a
fireplace. Every room has a plug-in radio.
In the dining room is an aguarium map
mounted vertically, with gold fish swim-
ming gracefully over the topographic ef-
fects. Many parts of the Fokker boat were
first built in “mockup” style, following the
familiar airplane practice of constructing
out of light materials before applying the
design to a permanent installation.

S

Details of Color Film ﬂ&(agmﬁed At teft is new duralumin lifesaver shaped like air- [ §1’
bY Hluminated Viewer plane tire, in contrast with conventional cork ring n\; A

All the fine de- _ Doughnut-shaped life preservers th.
tails in a slide or duralumin are taking the place of the con-

_ ventional “torpedo can” buoys on the +
E:,lzie Ei?;::iﬁt beach at Santa Monica, Calif. Thirty per g
clearly by an illu- ¢ent more buoyant than the old type, the
minated viewer metallife preserver will support four aver-
that enlarges the age persons in the water and has an indef-+—’
image. Theinstru- inite service life. It weighs three pounds, b
ment accommo- compared with the twenty-two-pound
dates the usual cork ring which is mere quickly destroyed
two-by-two inch by the elements. Nineteen inches in diam-
mounted film slides, holding them at a eter and five inches thick, the new life pre-
convenient angle lé_m'ﬂ'..1:115512121,1{Jln. server is made of two pieces of duralumin.

Farmer’$ Car Pulls Plow over an Acre in Three Hours

Instead of hitching up
a horse or tractor, one
farmer harnesses his au-
tomobile to the plow. One
man drives the sedan,
keeping the car wheels
on one side in the previ-
ous cut of the plow; his
partner handles the plow.
In that way they turn an
acre of ground in less
- than three hours. The
4 .: ' et plow is attached to the
s LR l <%0 rear bumper with a chain

SWes at the side toward the

Family sedan hauls wr an acre zgrnnnd' ess t!ﬂu three hnrn:rl furrow being turned.
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By R, S. Richardson and Glenn Cs Mnore

Staff Mﬂers Mt. Wl]
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SE‘JERAL months ago thousands of peo-
ple in the United States became panic
stricken when they heard on the radio that
men from Mars were invading the earth.
At that time Mars was 223,100,000 miles
away, almost the greatest distance possible.
But since then the Red Planet has been
drawing steadily nearer, until on July 27
it will be only 36,030,000 miles away, the
closest approach for fifteen years past and

216

Photo at left was taken with
ultraviclet light only, while
photo above is the same scene
taken with infrared rays that
pierce the haze. From com-
parative photos like these,
astronomers learn much of
atmosphere on Mars

------

30,000 MILES

i

-.13? 2

i
. JUNE 5,1938

MARS

() MW —
Obse tury ——
| Ca

for ﬂfteen years to L‘nme. From a falnt
speck of light, Mars has grown until pow
it appears brighter than any star in the
whole heavens—a glowing ball of fire low
in the southern sky.

Gazing at our nearest neighbor in space
this summer, we cannot help wondering
what kind of a world it is. What strange
things would we find on it? How would
we feel there?




ON MARS A IOFT
JUMP WOULD

SN ON EARTH IT
HEEQUIRE LIH'I;I'LE TAKES A TRAINED

ANY ATHLETE TO
S MAKE A 6 FT. JUMP

MARS M JuLY 27,1939
o

o
ald
EarTH (@a6°

JuLy 27,1939

JUNE 5, 1939

Circle (left), drawing of surfoce of Mars. Bottom,

MMAR
H‘? e posed photoe showing how man might appear on
Mars. Above, drawings illustrate difference that

- G'CIC' Mars" low gravity would make in athletic ability
(1938 )
NE 51 %
i |1939 a2 ; : :

B Astronomers have much to learn about
EARTH Mars, but |]'|1'|‘-.' do have a Very definite

knowledge of certain weird effects that an

Earth man would experience there as the

s | result of conditions that are actually
known to exist from the most recent and
the best established astronomical studies.
If we were able to reach Mars, perhaps

by space ship, it would be advisable to don
1 FAasS Ina l 1".']1.."'.1.'1'|"-.‘1 to a T.‘II:'..I--'. uI' air I'It'-
fore venturing from our aireraft. For al-
though Mars is known to have an atmos-
phere sixty miles in depth, it is lacking in
oxvgen, and may even contain gases that

are highly poisonous. Also a high-pow-

- g ered rifle might be handy, for we have no
idea of what dangers might await us,
. Undoubtedly our first sensation on step-

ping outside and stretching our legs would
be one of amazing lightness. After a few

careful trials, we would find that a leap of

217
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40 77, BRDAD JUMP

them. And if there were too many of them
to fight, we should also be able to run
faster than they can.

The low force of gravity would probably
cause some ludicrous sensations at first.
For example, we would have to make a
distinct effort to sit down. On bending
over, we would discover that the old fa-
miliar force we have always relied upon to
pull us down the rest of the way is not
there any more. And on pouring out a
drink, the water would drift lazily through
the air as if it were in a slow motion pic-
ture. We would also have to set the glass
down very gently, for only a slight jar
would be enough to splash the water out.

Suppose you had brought along
an expensive pendulum clock that

ten feet in the air required
practically no effort at all,
and that we could still
land without hurting our-
selves. Similarly, we
could throw a rock the
size of our head sixty feet,
and broad jump forty feet
with ease. The task of
unloading the space ship
would be quite easy, for
we could shoulder 300-
pound sacks of provisions
without much exertion.
In reality we would be
no stronger than at the
start of the journey, but
the force of gravity on
Mars is one-third of that
on the earth, and there-
fore we would seem to bhe
three times stronger. This
would be a great advan-
tage if any creatures of
Mars attacked us, for if
their strength is propor-
tional to the force of
gravity to which they are
accustomed, we should be
the equal of three of

had been adjusted carefully be-
fore leaving, and a cheap pocket
watch for ordinary purposes.
After twenty-four hours, if the

100 TIMES
MAGNIFIED

o .
t

AS SEEM BY
HAKED EYE

1000 TIMES
MAGHIFIED

Top, left, rifle might come in handy. Right, forty-foot jumps and (center,

left) litting 300-pound weight would be possible. Right, relative size of

Mars viewed with eye, with small telescope and with Mt. Wilson telescope.
Bottomn, Mars photographed with infrared rays and ultraviolet light
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pocket watch read twelve o’clock noon, the
pendulum clock would only have gotten as
far as three o'clock in the morning. No
matter how many times you took it apart
and put it together again it would still go
on losing twentyv-two and a half minutes
per hour compared with the cheap watch.

The trouble arises from the fact that the
period of a pendulum depends upon the
force of gravity, while the rate at which a
spring uncoils does not. The only way to
remedy the difficulty would be to make a
radical change in the length of the pendu-
lum. On the earth, a pendulum thirty-nine
and one-tenth inches long will make a
swing once every second, but it would
have to be cut down to fifteen inches on
Mars to swing once a second. Then the
pendulum would drive the clock so that it
would keep time with the pocket watch
just as it did on the earth.

But even if the two clocks were made to
agree, after about a week we would notice
something else had gone wrong with them.
Gradually both clocks would get out of
step with the sun. That is, when the sun
was highest in the sky so that we knew the
time must be near noon, the clocks might
read two o'clock in the afternoon. In this
case, the error would be caused by the
difference in the rotation period of Mars
and the earth, a day on Mars being thirty-
seven minutes twenty-two and fifty-eight
hundredths seconds longer than here.
Therefore, a clock that goes twice around
the dial in twenty-four hours would ap-
pear to gain about thirty-seven minutes
per day on Mars. This would be an easy
matter to fix by making a slight change in
the rate. It is interesting to note, that the
force of gravity and the length of the day
on Mars are known by astronomers so ac-
curately, that a space explorer could rate
his clock with complete assurance that
only a slight adjustment would be required
after reaching Mars in order for it to keep
perfect time there.

The low surface gravity is caused prin-
cipally by the fact that Mars is only one-
tenth as massive as the earth., While the
low forece of gravity would give us a funny
feeling at first, there is no good reason why
we could not soon adjust ourselves to it.
Certain other conditions, however, might
prove harder to overcome. One of these

{Continued to page 133A)
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Masks for Amateur Movies
Frame Picture on Screen

=¥ o/
QOB OR

Movie-making with the hooded attachment which
holds the various masks shown below {

sk _‘_‘
L

Lo

Fade-in and fade-out effects and inter-. '

esting frames for amateur movies are of-
fered in a kit just made available. The va-

riable iris, easily operated by one finger,_

makes the fading effects possible for the
amateur. Like the framing masks, the iris
is available in several different designs

o
N
4

Y

These masks slide into a frame at the frunif'( J

of a five-inch-deep hood mounted before
the lens, the hood itself acting as a sun-
shade and holding the keyhole, diamond,
heart, oval or other frame far enough from
the lens so that its outline is sharp. The
mask box is easily attached and centered,
being designed for attachment to any
eight or sixteen-millimeter movie camera.
The movie maker may show on his sereen
a family closeup framed appropriately in a
heart, a distant ocean liner framed as if
seen through binoculars, an interior or
garden scene framed in a keyhole.
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« speeds up to 500 miles an hour will be done
© in the tunnel. A steel sphere, sixty feet in
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500-Mile Speed Sought in Latest Wind Tunnel

View from above of new wind
tunnel. Below, sixty-foot sphere
in which stability of planes is
o - g tested through the medium of
Y we RO "l model aircraft
i IN P : \

; WhsERBaliSaNN

S ALl e,

a
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Latest step in the development of im-
proved methods of solving aerodynamics
problems is a nineteen-foot wind tunnel at
Langley Field, Va. Experimental work
looking toward the possibility of airplane

diameter, is a part of the equipment. Hold-
ing pressure of two or more atmospheres,
the sphere enables research engineers to
study the stability and handling of large
PI&HE"‘-‘ as duplicated in small models.

Low-cost heat for the
home or apartment is
provided by a gas-fired
unit that is built into the
wall of the room, elimi-
nating the need for a
basement furnace room
and ducts, and saving the
heat loss involved in a
central system. The heat-
er fits between the stud-
ding and is plastered in so
that only the four-stage
manual control regulating
heat volume and the two
louver-type grilles are
visible. Cold air is drawn
from the floor through the
lower grille and mixes
with fresh air from out-
side; heated as it passes
around the radiator, it

Diagrammatic drawing of gas heater built infe wall, and photograph "
of finished wall showing grilles for air circulation Emerges into thE room



Crewless
mm

through the upper grille.
Two rooms can be heated
by a single unit installed
in the dividing wall with
grilles opening on each
side. Rock wool and met-
al sheeting insulate the
walls from the heater. A
vent to the roof from the
baffle-plated firebox car-
ries gas fumes outside.
The heater has an hourly
output of 25,200 British
thermal units.

Air-Line Travelers
Ride 81,058,127
Miles in 1938

Air travel on Ameri-
can-operated lines both
here and abroad smashed
old records again in 1938,
the number of passengers
increasing twenty-one
per cent over 1937 to a
total of 1,536,111, while
the number of revenue
miles flown reached
81,058,127, a five-per-cent
gain. Air express rose
more than five per cent
to 9,452,600 pounds. At
the close of 1938 there
were 345 airplanes oper-
ated by the scheduled
lines, and they burned
45,310,192 gallons of gas-
oline and used 829,870
gallons of oil last year.
The air lines employed
13,309 as the year ended,
including 820 pilots and
605 copilots, 310 steward-
esses and 141 stewards:
office employes, however,
totaled 4,724, outnumber-
ing all other classes, and
3,415 mechanics and rig-
gers were second in num-
ber, Of the 104 964 sched-
uled flights started, on
domestic lines. 95.36 ner
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Crewless Electric Rescue Boat 0
Is Pllnted by Cable from Shore

) L.

1!_

Preparing to launch electric lifesaving boat which is navigated by remote
control by coast guardsmen on shore through impulses sent by cable

Plowing through the surf without a crew aboard her, a
seagoing “robot” boat steers unerringly toward a ship in
distress, carrying a lifeline and rescue equipment. Powered
by a storage battery, it makes ten knots, hauling through the
water behind it an insulated cable through which the coast
guard crew on shore sends directional impulses guiding it to
its goal. The electrical rescue craft is undergoing tests at
the San Franclsm coast guard station. . -

& ant Electnchnvemeck Haurls Seventv Tnmﬁ_’
Electricity fu:mshr—:s {é'rwmgﬂmwer for a1huge ,trunu

capable of hauling a seventy-ton pay load of coal, which is
in service on a four-mile road between a mining pit in ;
Hume, Mo., and the tipple. Traction motors joined to the H
two rear- _end drives receive their energy from tw?_.ﬂf:‘n-‘\
R

.er tric generators which are connected directly 1o

utane-burning Hercules engine under the hood of the
truck. Total weightof both load and equipment is 103 tons.
The trailer is 1hirt}'-ﬁge feet lnng‘ aqd ten feet high. 2
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WIHIW f(top) was transplanted to Red Cross headquarters in Hartford, Conn., during 1938 hurri-
cane. Wilson E. Burgess (bottom, left) was awarded William S. Paley Amateur Radie Award for

outstanding work in hurricane.

His station maintained only contact between Westerly, R. I., and

outside world. Emergency setup (right) with transmitter on top of auteo

URRICANES strike . . . rivers burst

their banks and flood whole states . ..
telegraph and telephone wires go down ...
and a vast army of radio amateurs springs
into action to supply all-essential com-
munication to rescuers and to an anxiously
waiting nation.

Aptly deseribed as “minute men of the
air” several years ago because of their
work in emergencies, radio amateurs, or
“hams” as they are often called, are fast

222

becoming a trained army of radio opera-
tors so that they may wage war on disaster
more efficiently. An emergency corps is
being formed, under supervision of the
American Radio Relay League, the ama-
teurs’ national organization, so that any
new emergency may find them prepared to
answer a “QRR,"” the league's “S0S.”
Brought into being after the Ohio river
flood in 1937, the corps has for its general
principles the coordination of amateur ac-



tivity under centralized
control by local amateur
appointees known as
“emergency coordina-
tors.” That this plan is
effective has already been
demonstrated, first in the
Santa Ana flood in Cali-
fornia and then in the
New England hurricane.
In each instance, the tra-
ditional fine performance
of amateurs in emergen-
cies was far surpassed in

stituted.

When the city of Norwich, Conn., was
struck by a record flood and an eighty-mile
gale last fall, wire and power facilities
Norwich amateurs, as
soon as the peak of the wind had passed, =
quickly began to assemble their equip-
ment, realizing that a major disaster had
occurred and that their services were badly

(Continued to page 122A)

were wiped out.

L- #

those areas where the plan has been in-

l'" L " '
Top, Buckeye Short Wave Radio Associa-
tion operating WEKG/8. Circle, WISZ,
West Hartford, handling messages during
hurricane. Bottom, amateur operators take
time out for lunch during 1938 A. R. R. L.
field day

223
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:g VGICB Booster HEIPS uicdeq car by fitting their pipes with a safety
cover. A perforated cap is attached to the

Ry Explaln NGISY Machines bowl, and sliding through its center is a
stem having a perforated head at its lower
end that exerts a slight pressure against
the tobacco. Mounted on the stem is a

spring that does the work. Continual pres-
sure, it is claimed, crumbles the ashes, re-
tains the sparks and ashes, helps keep the
burning tobacco from going out, and burns
the tabaccu to the last grain.

Q T
“Portable Lights for Outdoors
Easy to Install

To supply temporary outdoor illumina-
" tion at carnivals, athletic events, construc-
* tion projects and factory yards, portable
lighting standards now available are easy
to erect. The bracket, holding three 500-

Q

wwisitors when he speaks through portable amplifier

s
L
3
Y
=)
;‘i Cuide's .l.!nfru can be h-m‘d-ubnue machine noises By~ a .
= Q79

e,

Twice as many people can be handled by,_._
a guide who uses a portable amplifier i
the factory where machine noises would'
drown out his natural voice. Includiﬂ&i
batteries which are carried on the hips
the equipment weighs fifteen pounds. Be-}
ing directional, it emits sufficient volumé.
for a group of visitors without disturbing
men at work. Strapped across the chest,
the amplifier gives its wearer complete
reedom of both arms.
a :
b

do AU T
< Pipe Cover Keeps Hot Ashes
: from Dropping in Car

Pipe-smoking motorists can eliminate
the hazard of hot ashes dropping into the

Tall Aoodlighting tower can be erected gquickly.
Right, arm swings down te change bulbs

watt bulbs, can be rotated to direct the
light wherever it is wanted, and the tall
arm is pivoted to swing downward for
convenience in changing bulbs. In upright
position the arm is secured by a padlock.
Sparks can’t Ay out of pipe guarded by this cover. The Suppﬁrtmg IEgS are fastened b}’ bolts

i
- Inset shows how stem pachs ashes as tobacco burns metal stakes driven into the ground.
. ‘h )
= e 5/ -o-l w{
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Short Waves Pilot a ng—Fo% Model Airplane
9.977. % N [ A el J7 A4 FY,

Top, left, assembling the radie-controlled model
plane. Fourteen-ounce fwo-cyele engine burns
gasoline mixed with oil, developing one-third
horsepower at 4,000 revelutions per minufe.
Upper right, the plane in Right, and tuning its
radie receiver te five-meter ground transmit-

ting unit which sends controlling impulses

4 (X 2o vitee Uyl
Joseph Raspante, Brooklyn radio service
“dealer, spent two years buildifig a model
plane six feet long with ten-fool wing-
spread that can fly for nine minutes on
tuwo-ounee fuel supply under remote con-
trol, A telephone dial selector provides
six control actions governing speed, stop,
banks, turns, ete. The top speed is twen-
tv-five miles an hour. The ship responds
instantly to radio signals within a two-
mile radius. At left, Raspante walches
test Aight with Jaequeline Cochran, avia-
trix, at controls. Above, loading cells
which energize magnets controlling plane
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Top, course of the “Vagabunda™ and an over-
night camp. Below, the author with an hour's
catch of fish on the tropical coast of Mexico

By Dana and Ginger Lamb }.Jj
<[~ 3 :-'-‘E"; L-c‘lza{?ﬁta-"v{ls e

T ALL started as a test, Since chila-
}1(_‘{_]{1 {_.‘ri'['l.gL‘[' [_'i'['l_l:! I ]']-i.'ld. \'n‘i:’ll]‘.i.‘{.[ to
become explorers, but the mechanics
of the thing had us stopped. There
were no books on “how to become an
explorer.” We read accounts of many
an expedition, but none explained how
they did it, other than to mention the
great expense, the vast equipment
necessary, the tremendous task of
transporting it, the unpleasant differ-
ences arising among members of the
expeditions, and the difficulties with
native porters and guides. It all
sounded very disheartening.

If, however, it would be possible to
go exploring without having to bother
with bulky provisions and equipment,
native guides, and all the other im-
pediments to a carefree vagabondage,
how comparatively simple it would be
to penetrate the unexplored regions
of the world.

226



Above, portaging by oxcart,
miles from water. Below, carv-
ing a hordwoed golf club, and
golfing on Cocos [Island. The
bag was woven of palm fiber

Then we had an idea.
Providing food, clothing,
and shelter in out-of-the-
way places was nothing
more than a problem of
mechanics. People from
the beginning of time
have done it—the Eski-
mos, the Africans, the
South Sea Islanders. By
simple mechanies they
had manufactured all the
necessities of life out of
the materials at hand.
Why couldn't we? At
least, it was worth a try.

As our testing ground
we chose the west coast
of Mexico and Central
America, because its
thousands of miles of jun-
gle shores and rivers con-
tained many areas marked
unexplored. And that
was the beginning of the
three-year wvovage in a
sixteen-foot canoe.

We chose the canoe not

-~

A% 3,0

MILES on $42°
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enough to paddle easily when
loaded with our eqguipment.
That was asking a lot of a boat.
We sought the advice of a boat-
builder. “You can build a sail-
boat,” he said, “and you can build
a surfboat. You can build a canoe,
kayvak, or dory. But you want a
combination of all those boats, and
such an animal just can't be built!”
So we went out into the back
yvard with a hose and a couple of
shovels, and soon had a pile of
mud eighteen feet long, four feet
wide and three feet high. Then
we started whittling out the form

with any idea of a stunt trip, but because
it was the most logical means of transpor-
tation. The two of us could have handled
a larger boat very easily, but we wanted
to explore the shallow bays, rivers, and
back country. Obviously this was imprac-
tical with a larger boat, so we set about
the construction of a craft suitable for our
purposes.

It was our first attempt at boatbuilding.
We realized we couldn't just get up a stem
and stern, bend a few ribs, tack on some
siding, cover the results with canvas, and
have a craft that would do the things we'd
have to demand of it. Our eraft must be
a good surfboat, a good sailboat, stanch
enough to ride out storms, light enough to  7Tep, the “Vagabunda” ready for plywood decking.
portage, husky gngugh to turn impromptu It was built of hickory and mahogany fastened with

i : 7,000 brass screws. Center, firemaking in prehis-
cartwheels in crashing surf and buoyant teric way. Bottom, sailing toward a Mexican village
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of the “craft that couldn’t
' be built.”

When the mud form
.was carved down to the
graceful lines that incor-
porated the best qualities
of the various boats it
represented, we faced our
first problem. We had the
outside dimensions. How
to arrive at the inside di-
mensions? Finally, taking
several boxes of matches,
we cut small pegs which
were equal to the thick-
ness of the ribs, siding
and canvas of our pro-
posed craft, and pushed
them in all over the form.
Then we shaved away the
mud to the base of the
pegs. This gave us the
inside dimensions.

We cut channels for the
stem and stern, keel and
gunwales, and then using
a steambox—an old fif-
teen-gallon oil drum
serving as boiler, and
several lengths of stove-
pipe for the “box"—we
started steaming, bend-
ing, and fastening.

After several months of
figuring out problems of

When water holes turned out to be dry, a couple af
old cans and a copper tube were rigged up to distill
sea water, top. Center, shoving into the breakers.
- Below, gold prospecting with a handmade sluice box

RS R
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construction as they came, setting over
7,000 serews, breaking and discarding twice
the material that went into the craft, we
had the hull completed. Decking over the
craft with airplane plywood, we left a wa-
tertight cockpit just big enough for two.
We equipped the canoe with Marconi rig
carrying 100 square feet of sail, paddles,
harpoon and killing lance, and then started
on supplies. The biggest job was condens-
ing equipment to our limit of 150 pounds.
With this completed we were ready to
start—but not on the trip. Eighty per cent
of the success of any expedition depends
upon preliminary training. We spent over
a year along the California coastline, tak-
(Continued to page 118A)
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Robot Shows Man’s Heartbeat  tion. Dr. Price, who is iirecting

; : . government research in the crea
A[npl]ﬁed 1n Slght and SOLll.)d tion of new markets for farm}) _
A= iFiwltr Wonba oo el oo C,/3/ . products, is confident that within
: a year or two there will be engi.nesg >
operated by the explosive power,,
of dust from grain, starch, flour 5 _
and c-tl'rl%r products of the farm.

5t/ 5 Nels
top L:ghts Blink Sluwe:r N
rakes Are Applied

FIi op lights that blink™ s«
more slnwly as the car itself slowl,
down give a positive warning
the car behind that brakes are""Q
} being applied. This flicker unit., ~

» is “synchronized” with the car— -
wheels, being driven by the
speedometer cable. The mechan- Q o
. ical connection is made by mseﬁl._

«, ing the unit between the speed-™".
v

ométer ms%mmt and the cable.

Mntﬂr May Burn Gas orQil
by Fitting Special Unit

By equipping truck, marine or
This transparent, life- -siZe ;\ia'lﬂ‘f of @ man dcm&nstmtts ibly S Lonbry E‘H‘giﬂ.ﬂﬁ \}?ith a HEWI}?
s sndug poties of SRy n heart = developed unit consisting of car-
. ol UMD L oinn A A tezel Jﬁ\ buretor and cracking unit, the
~ & Human heartbeats are made both afible and power plants can be adapted to
_visible by a mechanical robot that reproduces and burn gasoline or oil. The motor
_amplifies the actual rhythm of a man’s heart. While starts on gasoline and begins
~ an entire audience listens to the thumping of the burning stove oil, a much cheaper
Chuman “pump,” the device records the number of fuel, after warming up. When the
. beats and the amount of work done by the
~ i_r_heart under various conditions. Then a il CAWBURETON GASDUME CARBURETON |
life-size transparent figure reproduces vis- - Y g
~-ihly the action of the human heart valves. S
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rain Dust Foreseen as Auto Fuel 21 e (S 4 Vol \

Grain dust and other farm products will
be burned as fuel in the internal combus-
tion stationary and automobile engines of
the not distant future, predicts Dr. David

. Price, chief of the chemical engineering
. research division of thé Bureau of Chem-
_ listry and Soils, in the Department of Agri-
culture. The first Diesel engine burned
« coal dust, and other solid fuels have proved
- successful experimentally in Diesel-type ;
engines. One of the difficult problems has () r.1ind
been scavenging the combustion chamber
—ridding it of the ash left from combus- m{-m:i:tﬂ 33':'11'!..;?.1';“1?”".;'." n:::::t::;lb :::;3 ol /4
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otor is idling, it runs on . ns
e e i meve Giant Old-Time Water Wheel
ulling in gear, it burns * . .
the o The change from Otill Used on Chinese Island .
oil to gas and back again ’
is accomplished by the
use of two carburetors,
one of which is a part of
the special unit, operat-
ing independently, and a

fuel switch that is con- 7
trolled by thermostat.
This switch changes from a
gas to oil when the engine Fy
reaches a temperature , ;
high enough for the oil- 5. .
cracking unit to function. e »
The conversion unit ma } FA_QI e
be fitted to an engine w‘ ‘?il-lll o
few_adjust u -
Built-In Trash Chute ﬁ.S' X ‘-

Empties into Bag )s;ﬁ 'l by

in Cellar ;%!'
% B

Handy disposal of
household waste is pro-
vided by a built-in waste-
basket just invented. A
galvanized iron chute cut

sthrough the kitchen or

~ hall floor is covered by a

- _hinged lid. It empties into

. a‘bag just above the base-

ment floor. Suitable in

the home for a laundry

"« chute or wastebasket, it

«can also be installed be-
-*==hind counters in stores.

B -’

e, T

'

Primitive when compared to medern irrigating machinery, this water wheel
still does a govd job on a Chinese island taken over by Japanese
L]

. ’-p',‘_ £ :_ Ls” E‘.
When Japanese soldiers took over Hainan island off the
\

)
/

coast of China, they found a giant old-fashioned water wheel

being used to Irrigate paddy fields bordering the Nantu

river. Compared to modern methods of irrigation, the water

wheel is crude,tbut it still serves its purpose in a region into

which few of today's engineering and mechanical marvels

have been intreduced, \w
dliey | ———

Air Passengers Five Times as Safe as in 1930

Passengers on scheduled air-line flights in the United
States last year were five times as safe as in 1930; the sky
liners flew 22,308,771 passenger-miles for every passenge
fata]éty, compared with 4,000,675 passenger-miles in 1930.
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EVEN men in the big Navy flying boat

sat awe-struck at their posts watching

the wild play of the storm. An uncanny

hght of St. Elmo’s fire glowed around the

\% ne’'s bow. The pitot tubes sticking out

rom the wings looked like flaming torches

. "" “« and the prc:-peller tips drew circles of blaz-
.""—-._

i % up the interior as the fourteen-ton flying

boat rose and dipped in the rough air.
Close at hand but out of sight in the
- zero-zero tropical storm were thirteen

radio sets were shooting out sparks an
: communication was impossible. Each pilo
had his orders and knew what to do.
Cloudbursts of rain poured on the broad

wings and up at 15,000 feet, where some of
‘,:'“_‘;' the planes had c]:mhed ice was cracking
= & off the pulsing de-icers and it was snowing.
< For an hour and a half the fleet of bi-

e

;{c;;(

‘¢

*-:'.j,sturm Then they broke through the
gcicuds re-formed their lines in the moon-
hght and resumed their flight from San
]'Jlegu to Coeo Solo in the Canal Zone. To
the ninety-eight men in the aerial fleet the

*

operation for the husky patrol planes of
*the Navy's aircraft scouting force. The big
#Consolidated PBY patrol planes are set-

.
w232

_ing flame in the air. Lightning flashes lit._ |

other patrol planes of the formation. Thé

o ‘3, spectacular storm was simply an incident™
 in another long range mass flight, a routine _.,

'
.
e

- i
.

ting records for smashing through any kind
of weather to get to their destinations.
“Planes will start going over the side at
ten hundred. Rendezvous at 4,500 feet
above Point Loma.” The order from the

wing commander marks the beginning of a

=

~

"=-J © motored planes battled the high- a]tnude§ “':'“'

A .1- | o

w-d

Official U, 8. NWavy photograph
Top, big patral boat en its beaching gear. ﬂ‘dﬂ‘tﬂl,

Navy s servati e shows it can take it in
-water landing tests

-

%MWJC% L Leon,



typical flight, in one recent case
a routine “ferry” job of Hying
seventeen of the patrol planes to
Hawaii, a 2,500-mile non-stop
flight from San Diego. At ten
o'clock in the morning the big
flying boats move down the
ramps into the water, drop their
beaching gear and move off in
slow elimbing flight.

Flying in a wide eirele at the
assembly point, the wing com-
mander waits until the last plane
has taken its place, then picks
up the radio microphone that
connects him with every pilot.

“Take departure from Point
Loma. Initial course 259 mag-
netic. Indicated air speed 100
knots. Planes acknowledge.” He
checks the replies as he hears
them. “Nine prep two aye aye.”
“Nine prep three aye aye.”
When the last plane has an-
swered, he gives the final in-
structions. “Take cruising dis-
position.” Looking back through
a window he watches the planes
string out into loose formation
at one side.

On board each plane the men
on watch settle down to their
work., Two pilots, a navigator,

Pilot in cockpit of PRY Rying boat; Navy patrol planes abeve
the clouds in moss long-range trans-oceanic fAight, end interior
of one of the huge all-metal Aying boeats. {Top, left, and bottom

phatos by Warner Erothers)
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two radio men and two
engineers make up a nor-
mal crew and most of the
men are proficient at sev-
eral kinds of duty. Watches
are four hours on and four
hours off, the men off duty
resting in bunks in the
fuselage. Each plane is
responsible for its own
navigation as well as
maintaining its place in
the formation and the
navigators report by radio
to the wing commander
every two hours, the for-
mation thus getting sev-
enteen individual checks
on its position.

The interior of one of
these flying boats looks
like no commercial air-
plane you ever saw. Up-
holstered seats, gay deco-
rations, and the wide aisles
of a passenger transport
are lacking. The cabin
compartments resemble
the interior of a subma-
rine more than anything
else. Watertight doors and

POPULAR MECHANICS

quantities of military gear complete the
illusion.

Normally inter-plane radios are silent,
but two hours out from San Diego the wing
commander spots a storm ahead and issues
an order. “Heavy cloudbank ahead. All
planes climb at 300 feet per minute to con-
form to motion of leading plane. All planes
acknowledge.” He levels off at 12,000 feet,
1,500 feet above the clouds. From now on
the navigators rely on sun sights alone for
their positions, since they can no longer
estimate wind drift by watching the sur-
face of the sea. To shoot the sun a navi-
gator points his octant at the sun through
one of the plane's windows.

Another way the flight keeps track of its
position is by radio. There are occasional
surface ships down below the clouds as
well as the three airplane
tenders that have taken
up stations 600 miles
apart on the great circle
course. The radioman of
the leading plane calls a
convenient surface ship,
learns its longitude and
latitude, and then takes a
series of radio bearings
on the ship to get his own
position.

Weather broadcasts and

Top, looking aft in Aying boat, with pilot and assistant at their

stations. Center, insigne of Patrol Squadron Nine. Bottom, big

fiving boats lined up at Naval Air Station at San Diego, Calif.,
during filming of “Wings of the Navy"
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special weather details from ships
at sea are received at the radio
desk and are turned over to the
pilots and navigators. For inter-
‘plane communication by their
personal radio equipment, pilots
reduce standard phrases to initial
letters and use key words in place
of the initials to avoid misunder-
standing. In this code “Affirm”
stands for “A,” “Baker” for “B,”
and “Cast” for “C."” “Prep” is the
word for “P” and when a pilot re-
ports “Nine prep one” he means
“9 P 1" the Number One plane of
the ninth patrol squadron.
"~ By this time it is well along in
the afternoon and the 119 men of
the flying fleet, bundled up in
heavy flying clothes against the
cold, are getting hungry. One of
the men off duty in each plane
goes to work in the galley. Hot
soup and coffee are prepared on
the electrie ranges and serambled
eggs, bacon, and toast are served
on paper plates.

Late in the afternoon the clouds
begin to dissipate and the com-
mander orders a slow descent to
6,000 feet where the latest weath-
er map shows a favorable wind
will be found. By the time the
. planes have leveled off again the
weather is completely clear and
‘the flying is smooth. By 5:30 the
fleet is nearing the halfway mark
and the navigators get their last
shots of the sun. Running lights
wink on as the sun sets. Pilots’
compartments are darkened so
that only the glow of the instru-
ment lights is visible. From now
on navigation is going to be easier
because the navigators can point
their octants at three or more
stars to get a positive fix. Planes
in a formation tighten up after
dark to keep easier track of each
other. If the leader enters clouds
each plane goes into a slow climb
and veers away from the center
of the formation to avoid any pos-
sibility of collision.

The needles of the air speed in-

{Continued to page 128A) :
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Gas Helmet Worn by Diver
Gives Him Air under Water

Diver leaving water after proving ah-hr;. of gas helmet he is
wearing fo supply a man with air while working below surface

Boat repairmen and inspectors may get out and
get under vessels if they wear a gas helmet devel- -
oped for fighting fires in fume-filled quarters, which
recently has been adapted to underwater use. Re-
cent tests by Federal bureau of marine inspection®
and navigation demonstrated its ability to supply
air to a diver while submerged.

fﬂt‘?’hﬂ?.r_.__._h- B re. g

- Food Mill with a Wooden Roller
HMashes Food into Strainer

Mashing and straining *
foods are combined into .
one quick operation by us-
ing a food mill with a
wooden roller. Asthe han- -~
dle is turned the roller ro- ..
tates, pressing the fruit or ‘j
vegetables through the =
strainer. It can be used for
ricing potatoes or other
foods \m ut paring therm

Al SN B D ,fi 1;*’



360

236

" Low-Priced Small Camera
Haﬁsz Built-In Flash Gun
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Batterv-operated Rash bulb fits in top of camera
and is synchronized with shutter

Flash bulb and reflector fit into the top
of a low-priced miniature camera that has
its synchronizer built in, making “candid”
flash-gun pictures at night available at
small cost. You press a button and both
shutter and flash bulb are released. Sim-
ple in design, the camera has universal
focus and fixed exposure time.

Q tﬂq Many-Purpose Wrist Watch

Tells SBEEE and Distanc
You ecdn tell time to one-fitth second b

three of the $x hands on a wrist watch

s W
Six-hand watch hﬂnr uses in sport gnd iz?ry
J % —
9 ‘L - e Y f

POPULAR MECHANICS

just introduced, but that’s only one of its
many talents. Primarily designed for av-
iators but useful as well for timing indus- Y
trial operations, radio programs, races and \
scientific work in the laboratory, it com-T)
bines the features of a stop watch, a time-
out watch, tachometer and several nther\ﬁ
purposes. The long second hand, clicking 3
off fifths of a second, tells on the tachom<-
eter scale the speed in miles per hour dfi |
any moving object on a measured course— -
automobile, airplane, pigeon, runner. The:l:f"
dial is marked for speeds from sixty to 5000
miles an hour, but by simple computation-
the speed can be figured from a fraction of

a mile to 18,000 miles per hour. Start the ..
hand at the flash of a lightning stroke &? A
the appearance of gunshot smoke and stop

it when the sound is heard, and the sweep
second hand will indicate on telemete
scale the distance in miles from the source

of sound to the observer. The watch a}sng
has thirty-minute, sixty-second and
twelve-hour registers.

2 6(2-
ermometer on Wall Switch

andy to Read
P

changes in
room can be
watched more
closely by install-
ing switch plates
with thermome-
ters built in. The
instruments, "
mounted on plates -
of conventional
size, register from
twenty to 120 de=®

grees andsare easy
to rea

Se <D
WO tS'Sht:u:l{" Is Grounded Out of Auto

through Conducting Tires

Passengers boarding or leaving vehicles
are protected against shock by pneumatic
tires recently developed in France which
provide a ground to remove electricity
from the body. The new tire is said to be
made of a rubber compound having a spe-
cific electric resistance of less than fifty

ohms per cubic gentimetgr, whereas_the
Lol Eﬂ AAR
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resistance of ordinary - Portable Photo Copier Folds <gc5

rubber compounds used
in tires is more than

I e lee a Trunk When Carned
is of particular impor-
tance on electric buses
where a shock might be

experienced if a power
circuit became El Gunﬁledﬂ-—

FEEINL B
Lock w1thm€|t a Dial
Has Thousands of

Combinations

Without either a key or

a dial, a combination

% padlock just introduced is
practically impossible to
pick. There are four pro-
jecting tabs on each side
of the padlock, and each
tab has three possible po-
sitions. Knowing the com-
bination, you can move
the tabs to the proper po-
sition and open the lgck.

CEALA"M 4 L
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Picture to be copied is placed on shelf in right foreground whence it is m
reflected through camera lens. Inset, copier closed up like trunk

_ Entirely self-contained, a portable photo copying machine
~now on the market is complete with camera having an ad-
justable focus, spool of sensitized paper, built-in severing
& device that cuts paper to proper size, and all the developing
" chemicals. When folded for carrying it closes up like a
trunk. It is not necessary to drain the liquids. The camera
. has a self-timer synchronized with the lights to turn them :
off when proper exposure has been given. Material to be <3
copied is held by the front of the case which drops down e
~

.

and can be adjusted vertically, Made in two sizes, the larger

unit we (Fhs sixty-eight pounds and the smaller thirty-eight.
yrﬁ L .

“U” Table with a Tlltmg Top Will Fit over Bed or Chalr ;

With a tilting top and adjustable
height, a “U” shaped table makes
itself useful for a variety of pur-
poses. The open end permits it to
be used as a bedside or chairside
lap table. The metal frame ad-
justs for any height from twenty-
four to thirtyv-six inches. The table
will support a portable typewriter.

[ . |
t-".*lt_ d -‘/{-' [&LL-? {_1 o1 ..‘ .

Q[ Paint used in the United States
every year would cover a fence
500 feet hlgh Enmrr:]h';g the earth. Tilt-top table is adjustable in height from two to mua

100l of Cmtece - el rieed




Proaduction of motorized
scoofers is an infant in=
dustry that is growing
fazt. Left, three-wheel

LY ) car, ane of the adapta-
. tions of the scooler
5
* »
. b
‘|
-
y %
#
-~ = e
l ’ i l.f'-:".". e Y
& ™
* Laszt year only 'ﬁld‘ﬂ’
- S 5,000 moter scoal- | 2
- ers were turned out
B by all the com-
f b panies in the field.
K This yvear, one Chi-
& . Cago company ex-

pects ta build
10,000 wunits, The
maotor scooler is a
sturdy little work-
horse, as well oz a
pleasure vehicle

Center, the scooter facilitates car

delivery. Left, loading pachage

gidecar. Above, streamline wind-

break dresses up the scooter.
! Neate the headlamp



Top, the scooter even goes to
sea in this form. Center, left,
light delivery scooter. Right,
trailer attached to the scooter
makes possible cheap delivery.
Parking on the sidewalk iz an
additional advantage

;A

Left, power plant and transmission
hookup of the typical scooler.
Speeds around thirtyv-five mies per
hour and super-economy are fea-
tures. Up ta 120 miles an a gallon
of gasoline is possible. What the
future holds for the scooter no
manufacturer can predict. T he fact
that it has survived the fad stage
augurs well for its permanency as
a means of transportation

AL | 239
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Doubl}z Barner on Racetrack ~ 2d whose quality is de-

termined by the relative

Ends Fqlse Starts and Backing 255 T wia s
: quency bands. The speech

analysis instrument splits
the human voice into
twenty parts, and by us-
~ ing the buzz sound at
) constant pitch can make

a sentence emerge as a

- - 3 4 _ g chanting monotone. A
NS s s e slight shift changes one
> : 2% . vowel sound to another,

_\{55—' t‘u.t'ni.ng the spoken word
<~ X ‘ra‘ﬂ.'c‘;I into “rgt” or “rut.”
N 776 Z : 3
Y Bathing Cap’s Float g
3 Helps Keep Head
x Above Water tﬁ

=*a By fitting a rubbe -

o
N - ;,...._ '?-‘)]Jlr_]dt{{_t at the back of a
X bathing cap, an inventor
~ - hm created a lifesaver
- e~ that will help a swimme
) Ik - SNSNAESEIV  keep his head above wa- >
i.:j Led into these padded stalls with gate, in front and lulr in back, horses s ter in emergencies.
S A U S T supsles smouth buey-
¢ Two- wayﬁgz riers are hemg tried out at@ Califqrnia race- . ancy to enable its wearer

. track as a medns of preventing the horses from either mak-< .10 stay afloat if he i

“A— ing false starts or backing away from the gate. The ne caught in an undertow 0&
+ N gate is similar to the old type, padded to protect the horses, # paralyzed by cramps. The

and with a hinged front gate that opens when the starti bladder is easy to inflate,
bell rings, but a bar has been added in the rear to keep the._-Beginners will find it an 1
horse from backing out of the stall. This assures a fair start ¢ aid i in le, arning to swim. 3~
1o all, and eliminates the need for several - " . P
assistant starters to hold the horses in the b
stalls, as is now necessary.

i
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Spééch'ls Only a Buzz and a His
Electric Filter Shows

Whether you're a sweet girl graduate, a
bellowing orator or an operatic tenor, your
voice is nothing but a buzz and a hiss. And
Bell Laboratory scientists have devised an
electric filter machine that can translate
your speech into the quavering voice
an old man or that of a baby. The machirte
demonstrates that speech consists of tw
variable streams of sound: the hiss, a noi
without pitch: and the buzz, whose pitch is
?Etermlne.d b}-’ vibration frequenc;:-.?, whose Cap with “life preserver” at nape would lend enough
intensity is fixed ba-' the SpEakEl‘ 5 power, busyancy toe keep swimmer afloat until help arrives
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Bridge Model Carved with Homemade Knives

1 L &2 F .; o
Model builder used razor blades and knives of his own maoking i constructing thix copy of Belaware
river bridge. The model extends thirty feet from end to end including the approach ramps

Using only razor blades and homemade aware river bridge. The builder spent
knives for tools in its construction, Domi- more than 14,900 hours and $1,000 in the
nick De Gregorio of Philadelphia, Pa., has making. Balsa wood was used in the
mmpleted a thirty-foet model of theDel-  bridge, which is twenty-two inches high.

} o2 N
Portable Milker for Dalry Bann El )‘Pm ates Pipe Lme
With a portable milking _,:f‘i IJ" H, L B 2.
machine and a pump on = “ﬂw "

wheels, pipe lines for milk
in the dairy barn are un-
necessary. The pump
unit, which draws milk
from the cow and delivers
it to the milking pail en-
tirely under vacuum,
weighs 175 pounds and is
powered either by 110-
volt alternating current
or thirty-two-volt direct
current, driving a one-
third horsepower motor.
A ground wire to prevent
shock and a thermostatic
circuit breaker which
guards against motor
damage from ﬂverheating
are safety features. Paortable Fdhfng mnthrp.r delivers milk to cnwrm' pail und'cr'mal:uum
1{ ﬂ.ﬁb"d ¢ 7Has Netrli e, @
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[ TNCLE SAM is dressing up in a blue

~ uniform coat and a nautical cap to-
day, getting ready to go to sea after a long
stay ashore,

shipyards are humming with activity
for the first time in twenty years. Big
ocean-going vessels at the rate of one or
more a month are sliding down to blue
water., Seventy-two ships were on the
ways at one time in American yards last
winter. Fifty ships a year for ten yearts, or
300 ships in the next decade, are projected
for construction. New passenger liners by
the score, fleets of sturdy freighters and
squadrons of tankers are to be launched.

American shipping has been drifting in
a doldrum because it has been more eco-
nomical to use the vessels left over at the
end of the war than to build new ones.
Meanwhile other nations have ecaptured
much of our normal trade. The merchant
fleet lags fourth in ships, sixth in speed,
and seventh in age among the eight prin-

Top, remarkable picture of riveters at work on bot- 1 iti ti . Eightv-five nper cen
tom plates of the “America."” Bottom, motor that l:lpal maritime nations ghty=sve p t

spins gyrocompass on big liner of the war-time tonnage is now obsolete or
242 -




NEW MEg;HAN;T FLEET
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worn out and the present
building program is one of
replacement rather than ex-
pansion. New construction is
being co-ordinated by the
United States-Maritime Com-
mission, which in some cases
is bufing ﬂfe new ships in or-
der to sell ér lease them to
commercial lines.

These new ships will in-
crease the efficiency of Amer-
ica’s fighting feet because
they are designed for conver-
sion into fast auxiliary naval
craft in time of war. To help

Fhoto gourtesy United States Lines

Top, the “America,'" largest liner ever built in this country. Circle, cadet on bridge adjusting weights
representing cargo tonnage. Bottom, fifteen-foot working model of the “"America™
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tan” of the United States Lines.
The ship is 723 feet long and has
a load-draft displacement of 34,000
tons. Her speed is rated at twenty-
two knots, The liner will accom-
modate 1,200 passengers and a
crew of 639, Her cost will be

| $13,750,000,

The ship has three-compart-
ment stability, which means that
any three compartments of the
vessel could be flooded in an acci-
dent without endangering the ship.
All the latest safety devices have
been incorporated in the design
and the ship is constructed

throughout of fire-resist-

ant materials.

Among other new pas-
senger ships, two $11,000,-
000 transpacific liners are
also to be built.

Steam still rules the
waves as far as the big
liners are concerned but
Diesel propulsion is tak-

Taop, and hottom, drawings of new cargo vessels which are being
Circle, skilled mechanics blading low-pressure turbines
for the “America’s™ driving machinery

built.

man the new ships, training schools have
been opened up on hoth coasts. Three
thousand merchant seamen and 300 officers
each year are receiving technical training
that will fit them to serve in the new fleet.

Present flagship of this new armada is the
safety liner “Ameriea,” which is the larg-
est passenger liner ever built in the United
States. She is due to enter service in the
transatlantic run next spring as compan-
ion to the “Washington” and the “Manhat-

ing its place alongside
steam in the smaller cargo
ships. Meanwhile the de-
sign of steam power
plants has been changed to make them
more efficient. In a large modern steam
turbine the superheated steam entering
the turbine case is hot enough to set fire
to wood, yet when it leaves three-hun-
dredths second later it is cool enough for a
comfortable bath. The transfer of energy
in the turbine reduces the steam pressure
from an initial pressure of possibly 1,200
pounds to the square inch to a vacuum of
one-thirtieth of an atmosphere. The pe-
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3 ¢ripheral speed of some of the new large

£ ‘turbines, under the impetus of steam pres-

3 sure, is about 820 miles per hour, some

eighty miles faster than the speed of sound.

E.,T" One interesting development in Diesel

# W installations is the use of an electromag-

™ netic slip coupling for reducing the vibra-

~._ tion and the tremendous torque of the

engines, which in the past has necessitated

“~extra large propeller shafts. In this new

" kind of coupling there is no mechanical

. connection between the engine and the
*+% propeller shaft.

Twenty of the ships under construction,
'd known as the C-2 class, will be standard
, cargo carriers 435 feet long with a draft
& of twenty-five feet, of 13,900 tons displace-
. ment, and with a cruising radius of 13,000
2 miles. The C-2 class was developed by the
"‘-:1 Commission’s technical staff with the col-
““ laboration of private shipbuilding experts.
Each of the vessels is costing some $2,000,-
000 and will be suitable for practically any
ocean route, They will have a speed of
fifteen and one-half knots, making them
fifty per cent faster than the majority of
American ecargo vessels. Carrying a com-
plement of forty-two men, they will be
assigned to various trade routes radiating
across the Atlantic from North Atlantic
ports. Some of them will be put in cervice
between North Atlantic ports and the far
east via Panama Canal.

This standard class, as well as the larger
C-3 group, contains numerous national
defense features such as magazine spaces,
gun foundations, heavy-lifting facilities,
and other gear that fits the ships for pos-
sible service as aircraft and submarine
tenders. Both the C-2 and the C-3 types
represent a new trend in design, avoiding
the tall masts, decks cluttered with han-
dling gear, and the high-bridge structures
of the past. Both classes will supply a
speedy express service between ports and
are designed for fast, efficient cargo han-
dling and long service. The ships will have
a neat appearance and will seem to ride
low in the water. Both types will have
raked stems and cruiser sterns.

With the awarding of contracts for ten
C-3 combination passenger and cargo ships
the Commission raised to sixteen the total
number of hulls in this classification on
which work has started. These ships are

{(Continued to page 124A)

Washer in a Kitchen Table
Needs No Storage Space

Above, out comes wringer when washer is used. Put
back top, as below, and it's a handy kitchen table

The problem of storing a full size elec-
tric washer in apartments is solved by
combining it with a table that gives daily
service in the kitchen. Occupying a space
twenty-four by forty inches, the machine
is complete with wringer and built-in
rinse and wash tubs. It is finished in oven-
baked white enamel and has a stainless
porcelain top which is removable and
hangs at the side when the washer is used.
Seven and one-half pounds of dry clothes
i its capacity, A pump to drain the tuhbs
into the sink can be obtained if desired.

@ American women use enough lipstick

every year to paint 40,000 barns,
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Dogs Ride in “Normandie’s” Dummy Funnel

Top, kennels in the oval Funnel have stainless-steel

bars and strow beds—changed daily. Below, two

voyaging pups try on life preservers. Left, menu
for dogs—and it's in French

"

That dummy funnel on the “Normandie, The dogs live comfortably aboard ship
which is probably a concession to the old behind stainless-steel bars that surround
popular fancy that the more funnels, the their oval room, at the center of which is a
more power, is not entirely a dummy after drinking fountain. The kennels are steam-
all. Inside it are recreation rooms, a thea- heated and ventilated, fresh beds of straw
ter and kennels for the passengers’ pets. are provided daily, and the dogs are al-
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Iawed dall}r exercise on a
top deck. There are even
life preservers for the
pups in large, medium
and small sizes, and a
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Winged Bullet Pursu;t Planes,

Lo

Gunss
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special menu printed in
French offers choice
bones, soups, biscuits and
vegetables. In case the
canine tourist is indis-
posed, a veterinarian
aboard helps him win
back his sea legs. |

Seal for Milk Bottle

Tilts Its Cap
= to Po"ur ALt 1

1.1‘- - I'.-_ "

Oor cream bottle, a sani-
tary metal top seals the
contents, yet permits easy
pouring by slight finger
pressure. An arm sol-
dered to the disk grips .
the lip of the bottle hold- ]
ing it tightly in place, §:
ressure on this lever |22
raises the cap so liquid I
can be poured, and when %
released the lid snaps b
back into position.

1f war comes,

g

Top, the Bell “XP-38" pursullt plane with retractable tricycle landing
gear; below, the Severshy "XP-41." Both are undergoing army trials

: enemy bombers may find their matech in
. w W - .

2 these tiny single-seat pursuit planes being tested by the

= U. S, army air corps.

Their top speed is a closely guarded

Headlampb ﬁre Focused bv Flashing \’ildget Bf;amPattern umSc.recn

Y two machine guns.

" seecret, but airmen believe they will be capable of 400 miles
, an hour. Each is of all-metal construction and each carries
The Bell “XP-39" is pdwered with a
1,000-horsepower twelve-cylinder Allison-engine, while the
Seversky “XP-41" has a Pratt and Whitney double-row
engine,’ The Bell ship is twenty-five feet long with a wing

span of thirty-five feet, and the SL“. f=1~Jw is slightly lrl!f.,'l..i
N LA PN\ s

Equipped with a large lens which pro-
jects a sharp miniature beam pattern on a
screen, a new aiming and focusing device
now on the market aids the repairman in
the adjustment of headlamps. Crossed
lines indicate the proper aim of the beam
and a ragged pattern indicates poor focus-
ing. The device is mounted on three cast-
ers and may be used anywhere in the
automobile repair shop, a space of only
four feet in front of the car bemg necessary.

-""' "I‘ ..I'II"“‘l

-0 ."i!l?.' ny s

7

—

Bmm;n:urn, on a':'fsrt at ”ft, aidg in fnc?sfng | j

f:—f,{d..t,t /ot t }”'LL(*Y @

i¥ v It -l

22 ad

A
I-:_’
T
"M

w7

-/



(¥ A | ff AoV

L

,,“:.,-_ JPJU’\"‘*

413 i\”“’""'

Left, more and more people
arg finding the bicyele a
handy means of reaching
the vountry for an outing.
Below, students _on bike
outing. Boltem, whizzing
around frack in six-day race

NYONE in good physical condition can

learn to be a crack bicyele rider, says :f
Norman A. Hill, who was forced {aﬁ' the 73 \1. o
ract ¢k by an Anjury after winning the R : " —— _‘__._‘_—_'
national all-round championship in 1933, : : o
1934 and 1936.

There's much more to riding than the
ability to balance yourself and push the
pedals, Hill warns in pointing out that
training is almost as important, although
less strenuous, for the beginner as it is for
the racing cyelist.

To get more speed, to operate in safety,
to receive the greatest amount of physical
benefit and to have the most fun, the be-
ginner should see that his bicyele is in
good condition, then follow a few simple
rules, Hill suggests:

“The first thing vou do is to make sure
vou have the correct position. Sit on the
saddle and place nn-:- leg straight down
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with the corresponding
pedal at its lowest point,
with the heel resting light-
ly upon the pedal. Then
when the ball of the foot is
placed on the pedal,a slight
bend in the knee will re-
sult. Always ride with the
ball of the foot on the pedal
as it will make riding eas-
ier, develop a strong, slen-
der ankle and strengthen
the arch.

“Handlebars should be
the approximate width of
the rider’s shoulders. Sit in
comfortable position with
the body leaning only

slightly forward, avoiding
excess strain on the arms.
“The saddle tip is set, de-
pending upon the build of
the rider, directly over or a
little in back of a line
straight up from the cranks
when they are in vertical
position, or placed so the
rider feels that the greatest
power can be exerted on
the pedals from just after
they leave dead center at £ AT : . AND
the top until just after they B . 93 EQUESTRIANS KEEP 011
reach dead center at the i e ' .
bottom. This is the portion

of the pedal revolution that

- Teop, crackup on Brookiyn, N. Y., track. Center, Frank Bartell as he set
aﬂ?ws the rider to use both record speed of 80.58 m:’[;.ur per hour behind pace-setting car. Boettem,
weight and strength com-  park bicycle path constructed for protection of riders from other vehicles

249
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bined. For normal riding the rider
can rest during the remainder of the
revolution. Pedal evenly—rhythm is
what counts.

“Keep the legs straight, parallel
with the frame, to avoid awkward-
ness and to get more power into the
drive. Keep the tension of the chain even
throughout the entire turn of the sprocket
and you'll soon achieve smooth, effortless,
speedy performance.

“Look straight ahead, holding your head
still and the handlebars naturally. Don't
let your shoulders wabble or you'll upset
the balance.

“¥You should ride moderately at first, in-
creasing the distance and effort gradually
as you become accustomed to the bicycle
and your muscles limber up. After riding,
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= "wc%ch riding bicycle through the water
fabaove ) as he directs crew. Left, a bike
parking lof. Bottem, leeking down on

saucer at Madispn Square Garden dur-
ing .sfx-dayw-d&".o Crouded stands indi-
cate the interest in thiz sport

a bath or shower followed by a brisk rub-
down with a coarse towel is refreshing and
beneficial.

“The diet, for the beginner determined
to become a crack rider, should be viewed
sensibly. The amount of food required
varies with the individual and his occupa-
tion. An average adult of 150 pounds needs
about 1,600 calories at rest, about 2,500
calories at ordinary activity and about
6,000 at very hard work. An average serv-
ing of the common articles of food contains



POPULAR MECHANICS

about 100 calories. A varied diet, consist-
ing of milk and milk products, eggs, meat,
fish, whole-grain cereals, fruits and vege-
tables will supply all the essential ele-
ments. When weight control is a factor
one can increase for a gain, or decrease for
a loss of weight, the amount of liquids and
concentrated foods consumed, such as
sugars, fats, and starches,

“You should ride every day, to gradually
attain the best form and to strengthen your
muscles. It wont be long before you'll
notice a surprising difference in the ease
with which you handle the bicycle and in
the speed. If yvou want to achieve excep-
tional speed, select a certain distance, per-
haps one to two miles, and have a friend
time you. Rhythmic pedaling in the proper
position, plus the daily training run, soon
will result in the speed you seek. Just asin
other sports, practice is the key to success.”

Keeping the bicycle in good condition
also is important. The beginner would do
well to learn how to clean and oil every
part, with the exception of the coaster
brake, That should be taken to your deal-
er or an expert repairman. Each day be-
fore you ride, see that the bicyele is clean
and oiled, the chain at the proper tension
and the handlebars and saddle adjusted
and tight.

Once the rider learns how to get real
speed, he may want to go further, to be-
come a racer. Anyone from sixteen to
twenty, with the correct heart and lung
action, can enter the racing game, if he is
willing to stick to a strict training sched-
ule. And he can become a consistent win-
ner if he will study his field carefully, as do
champions in other sports, and strive con-
stantly to improve his performance.

Many people wonder how the six-day
bicycle racer can endure the long grind of
these spectacular events. The secret, says
Hill, is training—the never-ending routine
necessary to keep the body fit and the
muscles supple. Some race riders, such as
Torchie Peden, can go through a strenuous
schedule, perhaps eight to ten races in the
winter, without ill effects, simply because
they adhere closely to the training routine
the year 'round. And it pays good divi-
dends, because some riders make $500 and
up per day during the races and because
they can keep in competition until they are

{Continued to page 1168A)
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Camp Table Forms a Case
to Carry Four Chairs
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Above, table will seat four for games or luncheomn.
Folded, as below, it's a case and carries its chairs

When folded for carrying to a picnie, a-
camp table forms its own handy case which
also incloses the four stools belonging to
the set. A patented catch on each of the
four seats locks the top and legs together
in open position, so the chair will stand
solidly without danger of collapsing.

@[ Thermostatic control of the oil-burning
range oven is made possible by a unit, just
introduced, which regulates oil flow to
keep the desired temperature. : o
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MAKING gravy, you'd say, is a pretty
safe occupation. One housewife will
tell you it's mighty dangerous; she was
painfully burned by a flour explosion over
her skillet. Another woman was careless
with bleaching powder and set the house
afire. Still another learned disastrously
that it's not safe to clean clothes with gas-
oline, even in open air.
It all adds up to the fact that you're living

252
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Touching light fixture and fau-
cet invites electrocution, left.
Below, heep electric cords from
children and be sure they bear
safety tag of Underwriters'
Laboratories. Right, reproduc-
ing accident in which gaosoline
vapor Aowed dewnstairs te be
set off by fire in yvard

Roderick h{. Grant

in a very dangerous place. More people
were killed in their homes last year than
died on all the streets and highways. Four
times as many were injured.

Ram your automobile at seventy miles
an hour into the broad side of a freight car
and you smash right into the front page,
with pictures. Trip over a carelessly
parked roller skate on the basement stairs
and they give you a three-line obituary
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By replacing burni-
out fuse with a pen-
ny and overloading
circuit, demonstrator
sets afire model home
at Chicage’s Rosen-
wald Museum. Below,
pictorial proof that
stairways are no
place for mops and 4
skates and buckets A

back in the classified section. Death on the
highway is spectacular. Death in the kitchen
or the front hall is not so newsy, but just as
permanent. And a lot more frequent.

There ought to be a law to protect you in
your home, Let one crazy driver hurtle
through a bridge railing and you find legisla-
tures and city councils and safety commis-
sions and highway engineers formulating new
laws and designing safer roads to end acci-
dents forever. But your house is your castle
at yvour own risk, and no legislator is going to
introduce an act regulating the indoor park-
ing of roller skates, enforcing the tacking of
loose rugs and forbidding you to set the house
on fire by sticking a penny in place of the
burnt-out fuse when the lights go out. You'll
have to be your own inspector and policeman.
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Maybe you think we're overrat-
ing the perils of home life in
America. Well, look at the figures.
Life was a lot safer in many ways
during 1938, Fewer people died in airplane
and railroad wrecks., Deaths in automo-
bile crashes decreased. Fatal accidents at
work dropped under the 1937 total. Home
accidents alone jumped higher. There
were 32,500 persons fatally injured right
at home—>500 more than the national total
of traffic deaths. Non-fatal injuries were
even more alarming. On the streets,
1,100,000 people disabled, temporarily or
permanently; at home, 4,750,000—about
one in every twenty-seven persons in the
United States!

Well, what are these lurking perils?
What can you do about them?

MECHANICS

Stairs and steps are the most dangerous
places. Twenty-three per cent of the ac-
cidents occur there. Nineteen per cent
happen in the yard. Your kitchen is your
deadliest room, site of eighteen per cent of
home mishaps. Living room, porch, bed-
room and basement follow in order.

If accidents came where you expected
them, they wouldn't happen. But you
would never suspect the gravy of being an
explosive. Stirring her mixture in a skillet
on the kitchen stove, a housewife picked
up the flour sifter to add thickening. As
the cloud of flour descended there was an
explosive flash and she leaped back
screaming, her face and hands painfully
burned. The concentration of flour and air
had been just right for a dust explosion
touched off by the flameslicking up around
the skillet.

Nor would you suspect the hidden perils
of ordinary household bleaching powder—
sodium peroxide. A dramatic reenactment
of what happened in one home is given in
a fire-prevention demonstration by an in-
surance company. A small amount of the
powder is mixed in a bowl of sawdust.
Water is added, and in a moment the con-
tents of the bowl blaze up fiercely. The
same thing might happen if the bleaching
powder were spilled on a
wooden floor, ground in,
then became moist. But
it's so rare you'd never
be looking for it.

Gasoline, of course, is a

{Continued to page 120A)

Here's how not to do it. Don't invite a erack-up—use

a stepladder. Don't yank the wire, pull the plug. Don't

forget to disconnect the iron. And don't toss paper
near @ wire with frayed insulation
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‘Auto withWings’ Gives Comforts of Motorlnﬂ
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Top, mechanics assembling first Vega airplane. Center, shetch shows how designers adapted pattern of
auto to fuselage, and, left, three-place rear seat. Cutaway drﬂwrngWuctr ] d'gtmk. bottomn

mrere & it el
equipment and trimmings help to carry
out the idea |of automotive stylmg Lug- .

True automobile comfort has been the
aim in designing the new Vega airplane

which contains seats for the pilot and four
passengers like those found in the average
motorcar. A roomy rear seat holds three
persons without erowding, since it is more
than sixty inches wide at the elbows. In
the front part of the ship the pilot’s seat is
divided to hold one extra passenger, and
this part is entered directly from a door on
the pilot's side of the all-metal body. As
in an automobile another full size door
gives access to the rear.

gage can be stowed conveniently in a rear
compartment.| Twin Menasco engines sup-
plying 520 horsepower to a single propeller
give the plane a maximum speed of 210
miles per hour at 7,500 feet, and it will
cruise with one-half power at 160 miles
an hour. Carrying 100 gallons of fuel the
ship has a cruising range of 600 miles. It
is a low-wing monoplane having tricycle
landing gear with knee-acting retraction.

ther interior ,Large windows permit clear vision.
. 614 C[)T/f-l/
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Raﬁe Horse Likes Mirror
Better than Mascot

Turning from live mascols,
on hiz mirrored image to bnng‘ luck on HIE track

“Feng,” a four-year-old race horse
owned by Hunter Lyon of Chicago, likes
his own reflectien_ in a looking glass better
than the company of a live mascot. So, in-
stead of hiring a goat or cat, Mr. Lyon has
installed a plate-glass mirror in the stable.

8 LM’
7 “Teakettle Ejects Electm: Plug
If Water Boils Away

The instinet of self-preservation is “built
. in”

an electric teakettle just put on the

gt_,l

c_‘i‘}

Bﬂhne this "plug-in" teakettle can Imd dry it will
automatically eject the electric plug
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market. It cannot be damaged by boili
dry. The kettle has an immersion type
heating unit and plugs in on the house
electric circuit. When the water boils too
low for safety, it automatically expels the
electric plug and thus cuts the curre
The kettle holds four quarts.

Simwer ath Inside the Chimney
Stops Soot and Fly Ash

Tons of soot and fly ash escape from the
smokestacks of large -cities, blackeningﬁ-
houses, soiling clothes, drifting into win- s
dows. Much of this smoke nuisance could '
be eliminated by a chimney “shower bath”
invented by a Cincinnati engineer. A per-
forated brass ring is placed inside the stac
above the outlet of the boiler breeching
and whenever the fireman blows the hoiler
tubes to clean them of soot deposits, water
is turned into the ring. The spray we%*{\

-

Flnnu-;rm "
SMOKE STACK q X
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BRASS PIFE

SPRINKLER =
=
FLUE FRROM :3.
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WATERLINE [+
A WATER
B0OT == OVERFLOW

CEETTLENG TANK

Diagram of chimney shows how spray washes soot
© into seftling tank when boiler tubes are blown

down the soot particles in the stack: ecin-
ders and fly ash are carried by the stream
to the bottom of the stack and thence to a
settling tank from which they are later
removed to a cinder pile.

Q[Inquiries as to makers of articles de-
scribed in Popular Mechanics, will be an-

swered by our Bureau of Information upon

receipt of return postage.
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DRESSING TABLES™
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Two simple styles built from
box lumber — also a candy-
pail stool. All tailored with
neat "‘skirts’’ of colerful fabric

By WAYNE C. LECKEY

TH]N plywood from a discarded refrig-
erator crate, and solid stock from pack-

ing boxes provide enough material for the
framework of these two vanities shown in
Figs. 1, 3 and 6. The work consists of
building a lightweight yet solid framework
of scrap stock over which a colorful, cloth
skirt is tacked. Besides nails, corru-
gated fasteners are used as in Fig. 2
for assembling most of the plain butt
joints. You can drive these in place
easily by laying the work on the base-
“ment floor and tapping with a hammer.
To make the frame, assembly and
dimensions of which are shown in Fig.
3, first rip the stock into strips about
2 in. wide, unless the wood is already
this width. Assemble the two end
units as shown, fitting a cross rail be-
tween to support the shelves, and then
join the two with front and back rails,
butted and nailed with 21%-in. No. 8
casing nails. A shelf with a short com-
partment under it, is made up sepa-
rately and then fitted to the frame.
The shelf has a narrow retaining strip
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) ENDS MARKED
E AND CUT
g23”

nailed to the back edge while the compart-
ment is backed with a strip of plywood.
Thin plywood from a large crate provides
the covering for the back, sides and top of
the frame, using %4-in. flat-head nails to
attach it. Fig. 1 shows how the skirt is
ruffled for pleasing appearance. It is part-
ed at the center for access to the shelf and
compartment. A covering of colored fabric
of the desired shade is first made full in
box form to cover the top, sides and front
of the frame, tacking this along the back
edge and with a tack or two at the part in
the front, Next, over the sides and front
of this an outer covering of white dotted
swiss or similar material is sewed around

WOODEN CaNDY
PAILS

POPULAR MECHANICS

FRAMEWORK COVERED
: N WITH 51" PLYWOOD

CORRUGATED
FLFASTENERS

UPRIGHTS FASTENED WITH
2'-NO.B SCREWS

the top edge. About 1% yds.
are needed to give the proper
fullness. Finally a wide ruffle
of the same material may be
either pleated or shirred around
the top. The top of the table is
covered with a piece of plate
glass, the edges being dulled
with an abrasive stone, A
bench to match can be made
following the same method.

The design shown in the cut-
away drawing in Fig. 6 is built
around a semi-circular top and
bottom frame, made up from
four 18-in. segments. The ends
of these are marked at an angle as in Fig. 4
after which they are joined together with
corrugated fasteners. Be sure to keep them
at least 1Y in. in from the edge so that they
will not interfere in curving the edge. Aft-
er fitting a strip along the back edge, a
16-in. radius is drawn, using a stick and
pin as in Fig. 5, and the work is then cut
round by first sawing off the corners and
planing down to line. The assembled
framework is covered with plywood.

Fig. 8 details an attractive bench made
from two wooden candy pails. Each pail is
marked as in Fig. 7 and cut down so that
when both are placed together they will
form a stool about 18 in. high.
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Auto Pistons Turned into Novel Powder Box

Machined heads of two discarded alumi-
num-alloy pistons form this attractive
powder box. First, you cut off the heads of
the pistons just below the ring grooves
with a hacksaw. Then finish the inside and
run off the ring grooves up to the chuck
jaws. Reverse the work, finish the balance
of the edge and cut down the top end until
the center hole is removed entirely. Cut
the ornamental V-grooves as indicated.

Now you have your choice of two joints
between the halves, A and B in the detail.
The slip joint, B, should be a close, sliding
fit while the threaded joint, A, must be free
so that the halves will turn together easily.
This means some care in setting up the joh.
Final finish on both halves consists of a
thorough polishing with fine steel wool and
then covering immediately with a coat of
transparent metal lacquer.

Wall Sprayed to Loosen Paper without Wetting the F Ioor

The usually messy job of removing old
wallpaper is simplified by spraying it with
water to soften the paste. Very little if
any water will drop on the floor, and none
of it will run down yvour arms, especially
when wetting the ceiling paper. Use warm
water, and apply it with a small hand or
insect sprayer.

—V. Robinson, St. Paul, Minn,

@[ Standard pieces of cork tile, available in
9 and 12-in. squares %ie in. thick, serve
nicely as hot pads for table use.




260

Carpenter’s Damaged Square
Trued with a Hammer

STRIKE HERE TO CLOSE
ANGLE

3 \ =
=¥ STRIKE HERE TD
o OPEN AMNGLE

\
STEEL BLOCK
CARPENTERS SOUARE

After dropping a steel square, which bent
the metal slightly out of true, a carpenter
repaired it in a few minutes by placing the
corner of the square on a steel block and
hammering to expand the metal. This
brought the edge to a 90° angle.

Round “Saw”’ Cuts Neat Holes
in Plaster

When installing light fixtures and other
electrical fittings, a round outlet box with
the edges serrated provides a good tool for

POPULAR MECHANICS

cutting neat holes in plaster quickly. A
handle shaped from flat iron permits the
box to be turned from side to side to exert
a “sawing” action.

—Jack Snodgrass, Fairmont, W. Va.

Drawing-Ink Bottle Has Clip
to Take Loose Cork

If the quill on
the cork of a
drawing-ink bot-
tle is not used and
the bottle must be
kept open while
lettering or writ-
ing with an ordi-
nary pen, there is
no need to lay the
cork on the table
or on your work,
which may result in an ink stain. Just
bend a narrow strip of brass double and
spread it to fit the bottle neck and to take
the cork. A length of wire could be sub-
stituted for the brass strip if desired.

—Burl Knutson, Bismarck, N. D.

File for Strip Photo Negatives

An economical
method of storing
strips of small
photo negatives
has been found in
the use of an old
book, or better, a
dummy obtained
from a publishing
company. The
pages are joined
together in twos at
the edges, prefer-
ably with rubber cement. By cutting slits
at the top of the page, two strips of nega-
tives can be slipped into the pockets thus
formed. The names and numbers of the
respective pictures can be written on the
page to provide a handy index.

—Vietor W. Macy, Lisbon, Portugal.

{(You can prevent leaves of a book from-
crinkling when water is accidentally
spilled on them if you put the wet pages,
one by one, between two blotters and iron
first one side and then the other.
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Any craftsman can make wall and ceil-
ing fixtures for the new fluorescent lamps
which operate on 110-volt alternating cur-
rent through medium of transformers. The
application shown above is for a bathroom,
the lamp, transformer and a small toggle
switch being mounted on a base which in
this case was made of Vi-in. stock. When

FLUSH
LRPCEPTACLE
UNDER BASE.~

WaLL

Glareless lamps are avail-
able in a4 variety of hues
and also in white

the base is hung directly over a flush wall
outlet, no connecting cord will be visible.
Fluorescent lamps provide glareless light at
a fraction of the operating cost of regular
filament lamps that give an equal amount
of illumination. They can be had in vari-
ous sizes and each one must be connected
to a special transformer to match its size.

Garment Hangers Spaced on Clutheslme by Garden Hose

To keep cleaned or laundered garments
apart so they will dry when put on coat
hangers and hung on a clothesline, slit a
length of discarded garden hose along one
side and slip it over the line. Notches cut
in the top surface of the hose to take the
hanger hooks prevent the hangers from
sliding on the line.

@ If your alligator or lizard-skin handbag
is beginning to look worn and shabby, rub
it well with a little vaseline to which a few
drops of glycerin have been added. Then
wipe and polish the bag thoroughly with a
clean, dry cloth.

—4

" CLOTHESLINE

(037 LA

Portable Wall Units for Fluor cent Lamps
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GRIT SCRAPED FROM
MORTAR-BEARING SURFACES

By J. MODROCH

ILLUIHIINATED book shelves, night

stands and attractive light fixtures are
just a few novel and practical uses for
glass blocks. For example, take the glass-
top bedside stand shown in Fig. 1. Justsnap
the switch on and the face of your clock
is illuminated clearly. Looking at the cut-
away view which gives the details of con-
struction, you will see readily why and
how. Light from the indirect lamp is re-
flected from the aluminum-painted bottom
of the cabinet through the glass block.
Diffusion of the reflected light gives a soft
glow enabling you to see the time easily
without disturbing others. By duplicating
the bedside stand you can make a pair of
distinctive end tables for your davenport.

You don’t “make” the bookends, Fig. 2,
because they're already made. You simply
buy two curved blocks of the dimensions
indicated, scrape the grit from the flat faces
and glue a piece of Mu-in. felt to the bot-
tom of each block.

Book shelves of glass blocks are another
innovation. They are easy to keep clean,
too, and the books won't slip or fall due to
the ribbed surface. Fig, 3 shows one ar-
rangement for a small bookcase. Each shelf
is illuminated from the underside by a
showcase lamp. Wide facing strips of wood
cover the edge of the block and the lamp.
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Details in Fig. 4 show how
curved blocks ecan be worked
into ceiling, wall and corner light
fixtures for modernized rooms.
Finally, when you want a soft
light in a kitchen, pantry or
closet you ecan install a glass
block in the wall as in Fig. 5 and
borrow light from the next room.
A single large block will help
but a window consisting of sev-
eral blocks may be desired.
Framing it in place is not at all
difficult for you can put headers
between the studs easily and
then fill the opening to the re-
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[ J§ FLUSH WITH
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that the block is placed flush ;.r " i?_:.';.-"'l‘.“ﬁjs s
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job neatly.
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Picnic Dishes Wear ‘Dunce Caps’
to Keep Out Insects

NEWSPAPER
.-"",

| =

These paper caps will keep flying inseets
out of open food containers when you
spread a picnie lunch. To make them, roll
sheets of newspaper into cones of conven-
ient size and fasten them with pins.

Tightening Loose Plpe Stems

When a pipe
stem becomes
loose in the bowl
because of fre-
quent removal for
cleaning, I rough-
en the small end
of the stem so that
it fits snugly again.
This is done by
making a spiral cut with a sharp knife
blade.—Glen Blanch, Minneapolis, Minn.

Keeping Fmger Marks Off Film

Finger marks
can be kept off
film when cutting
it or when loading
holders, by put-
ting small pieces
of adhesive tape
over the finger and
thumb. A coating
of fingernail polish
will serve the same

POPULAR MECHANICS

purpose but does not provide as good a
grip as the adhesive tape.
—Kenneth Murray, Colon, Mich.

Fishing-Rod Tip Is Protected
by Piece of Bamboo

One fisherman
protected the agate
tip of his fishing
rod when carry-
ing it in a cloth
case, by cutting a
piece of bamboo
to slip over the tip.
This was pushed
down in the case
so that the tip
of the rod would
slip into it.

Longer Life of Rubber Bands
in Model Planes

Continued breaking of rubber bands
used to power model planes may be traced
often to the propeller shaft or the rear
hook in the tail of the plane to which the
rubber band is attached. Small piano wire
is used for this purpose and the sharp
edges cut the rubber. By slipping short
lengths of rubber tubing over these hooks
and lubrieating the rubber band with glyc-
erin its life will be increased greatly.

—Robert Palensear, Philadelphia, Pa,

Pump Intake Floated on Water
in Cistern Avoids Sediment

To avoid pump-
ing up sediment
from the bottom
of a cistern, float
the suetion pipe on
the water. This
can be done by
cutting off the
pump pipe below
the cylinder and
attaching a length
of hose tightly to the end. The suction end
of the hose can be attached to a wood
block, which will float on the surface, yet
will always be in the water regardless of
its height in the cistern.
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CANDLESTI

A PPROPRIATE on smart tables, these colorful modern
i

i,

candlesticks are assembled from standard pieces of
sheet, rod and tube plastic. The style shown in Figs. 1
and 7 has a chromium base and a plastic ring drilled on
opposite sides to take a candle. The model shown in Figs.
2 and 8 is pleasing because of its simplicity., Figs. 4 and 5
show how the sockets are bored to size. Crescent-shaped
bases, each earryving a trio of candles, Figs. 3 and 9, are
particularly effective. Slotting, Fig. 6, can be done with
a hacksaw and file if you have no motorized equipment.
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Extra Fishhooks Are Carried
in Slip-On Eraser

To carry small fishhooks where they will
be handy at all times, slip the barb points
under a pencil eraser of the slip-on type.
When clipped to your pocket, the pencil
holds the hooks safely.

Camper Keeps Supply of Needles
in Cartridge Pencil Holder

Campers and
hikers will find
that a cartridge-
type pencil holder
is a good container
for needles and
pins. Also, the
holder can be used for toothpicks, small
fishhooks and the like.

CARTRIDGE-TYPE
PEMCIL HOLDE

e

MEEDLES

Corks Anchor Potted Flowers

If potted flowers - “4-]
are set on the o
ledge outside a S0 o7
window to get air
and sun, there is
less possibility of
them blowing off
if they are an-
chored with small

corks, which pro-
ject into the drain

MECHANICS

holes of the pots. The corks are fastEﬁEd
to the ledge with long, slender nails.

“Shock Absorbers’ for Skates

Much of the jar e -
on your feet when -
roller-skating
over rough con=-
crete will be ab-
sorbed by these
rubber “inner
soles,” which are
nothing more than
pieces of inner
tube cut to the
shape of your shoe sole and heel. The rub-
ber is cemented to the skates, and can con-
sist of one or more layers as desired.

PIECES OF INMER TUBE

Cloth Extension on Ironing Board
Supports Large Work

Fé:% 55 "
Ny Vg =

SCREW EYES ¢ 2

r . o A

i
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Instead of spreading paper on the floor
to prevent long pieces of laundered work
from becoming soiled, attach this simple
extension on your ironing board. It con-
sists of two stout, wooden dowels, which
are inserted into the hems of a wide Atrip
of muslin, the projecting ends of the dow-
els being slipped into screw eyes under-
neath the ironing board. When not in use,
the extension can be stored out of the way.



G *PORCH

Open-air retreat excludes flies and
mosquitoes yvet provides shelter from
light rains and too much sun

LJ’LHGE enough for a cot and two

camp chairs, or a card table and
four small chairs, this “porch” is the
place to spend warm days and eve-
nings in the garden.

Standard screen-frame material is
used for all of the frames, Fig. 1,
which are assembled with simple
joints, Fig. 2. These ean be cut with

CORD GOES THROUWUGH
HOLE HERE

16- MESH r
SCREEN WIRE

a hand saw and bit and brace. The frames
are reinforeed with diagonal corner braces
toenailed into place or you can get metal
corner braces for this purpose. The frames
that form the roof are beveled and hinged
to fold flat against each other when stored.
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ZKa" All other frames are assem=
bled by means of simple metal
clamp fasteners. The method
of applying the fasteners to
the various frames is shown in Figs. 3 and
6. All of the side and end frames are cov-
ered with screen wire on the outside and
the edges are neatly bound with secreen
molding. The roof is covered with clear
“glass cloth.,” This material admits the
health-giving ultraviolet rays of the sun
but sheds rain. For complete protection
against the sun during the heat of the day,
canvas curtains may be provided. These
should be large enough to cover the roof
and side walls. Arrangement of the ropes
to adjust the shades from within the struec-
ture is shown in the detail below Fig. 6.
Ornamental facing strips, Fig. 5, for the
ends of the roof add an Oriental touch to
the structure. Fig. 4 gives the plan of the
floor, which consists of a platform made in
two sections for convenience in handling
and storing. A frame of 2 by 4-in. material
with 2 by 2-in. cross members, is jointed
and assembled as shown in Fig. 3. Over
this frame a floor of any soft-wood matched
lumber is laid, allowing a set-back all
around, with the exception of the door-
way, to house the frames. Bolts are used
to assemble the two sections of the plat-
form. The framing around the door is
doubled for rigidity and to provide jambs.
The outer door frame, which carries the
threshold, is serewed to the screen frames,
the threshold ends being cut away to fit.
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Tin Can Supports Toy Ladle
on Gas Stove

When using a
toy casting outfit,
difficulty of hold-
ing the ladle over
a flame can be
eliminated by
simply cutting a
tin can as shown
to support the
ladle. One of the
tin strips resulting
from the cuts can
be turned upward
and a V-notch cut in the end to support
the ladle handle, the remaining strips bent
as indicated to serve as a bhase.

Garbage-Can Lid Has Opening
to Insert Small Packages

Difficulty of re-
moving and re-
placing the large
cover of a garbage
can caused one
householder to cut
a small hole in the
lid large enough
to receive the av-
erage waste pieces.
To close this opening, the cover from a tin
can of a size to fit it snugly was used. An
empty thread spool attached to the center
of the small cover with a long stove bolt
served as a handle.

SPOOL BOLTED 5 W
TO CAN LID

Spring Fork Grips Small Staples
to Drive Them Easily

Small staples
used for attaching
screen wire and
similar materials
can be held easily
to drive them with
this fork. It is
nothing more than
a length of spring
wire bent to the
shape shown. Aft-
er a staple has been started, the fork is
withdrawn before driving it down.

269

Flower Shelf Hooks over Sash
to Hold Plant in Window

TARS FIT BETWEEN
HOINT OF SASH

¥,

=
I

T BEND |

Fitted between the sash of a window that
is seldom opened, this shelf requires no
fastening and will support a small potted
plant. It consists of a single piece of sheet
metal cut as shown in the detail. The nar-
row strip thus formed is bent down to
brace the shelf against the pane. The rear
edge of the metal is cut out to fit around
the window lock, and is bent down to form
tabs, which slip between the sash.

Calcium Chloride Dries Boots

Fill a couple of
tobacco sacks with
caleium chloride
and drop one in
each boot. The
chemieal, which
can be obtained at
any drug store,
will absorb mois-
ture from the
boots and they will
be dry when you
put them on again.

CALCIUM
= CHLORIDE

€ You can prevent white silk from turning
yvellow while ironing it if you use a warm
iron on the wrong side of the silk, protect-
ing it with a piece of coarse cheesecloth.
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e chair, you can always have your faverite books within
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Here's the bookcase for that reom in kEnotty pine, fur-
nished in colonial style. Or, if the wood is painted
AT, instead of finished in natural color, the design iz alzo
appropriate in modern settings. Ploced near an easy

arm’s reach. Another application is toe combine fwo of
these cases in a bare corner, joining them with trian-
gular blocks and a mitered top
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Shrimp Trap Made from a Box
Has Slat Bottom

Fighing for shrimp, erawfish, eels, crabs and tur-
tles is simplified with this trap, which is nothing
more than a wood box with a slat bottom. Knock
the bottom out of the box, cut two V notches in the
ends as shown, and nail lath Y4 in. apart up to the
point of the V, where an opening 3} in. wide pro-
vides the entrance. Bait with meat or cottonseed
cake. The mooring rope should be long enough to
lift trap into skiff without untying the anchoring

stage, —R. L. Schreiber, Chicago. ?,

LayingPieces of Multicolored Tile
in Concrete Steps

When you build
new concrete steps
they can be given
a pleasing touch of
novelty by laying
pieces of broken
colored tile in
them. To do this,
glue the pieces of
tile upside down
to a piece of stiff eardboard, arranging
them as desired and laying them as close
together as possible. After the concrete
has been poured let it settle for a few
hours and press the assembled pieces of
tile into the soft conecrete. The cardboard

CARDBOARD
{

i
, COVERED WITH
GLUE

—BROKEN J
PIECES OF TILE

i

W

.--""--'-h‘I
SPRNKLER
i .'J ai i

is left fully exposed so that it can
be removed without any trouble
after the concrete has hardened.
Then the cracks between the tile
are filled with a thin mixture of
cement and the job is finished.

Sanding Belts Cleaned
with Wire Brush

Sanding belts clogged with old
enamel, varnish, or resin, often
can be cleaned with a stiff wire
brush, if there is still sufficient
grit left. The brush is held against
the moving belt for a few seconds.
Remaining particles, if there are
any, can be lifted off with a knife
point while the belt is stationary.
The brush tends to remove some
of the grit particles, but most belts
will stand several such cleanings
before they are completely use-
less.—Merle J. Lucas, Chicago.

Sprinkler on Brake Drum

Easily Pulled over Grass

To move his lawn sprinkler from
place to place without shutting off
the water, one home owner em-
ploys an old brake drum, which is
provided with a length of stout
fishline to pull it. The drum is
heavy enough to avoid being eas-
ily overturned. Water that gets
inside drains through the hole in
the center.
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“Fly-and-Spider” Game Is Amusing Pastime
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At first glance, this game seems quite
simple, but yvou will be surprised at the
skill required to play it successfully. The
object of the game is to manipulate the
board with the hands so that a top which
spins inside a cardboard “spider” pushes
six cardboard disks or “flies” into pockets
spaced evenly around the edges of the
board. To start the play, place the spider
in the center of the board with the flies set
in the openings around its edge. Then spin
the top inside the hexagon center hole of

the spider, which will begin to move over
the board first one way and then the other,
pushing the flies as it goes. A cardboard
disk having six circular slots cut in the
edge to form the pockets is cemented to a
wood disk, which has a cardboard band
around the edge to project slightly and re-
tain the flies and spider. Three flies are of
one color and three of another so that two
people can play as opponents. The player
getting the most flies into pockets during
one spin of the top wins. If he should ac-
cidentally pocket flies that are not his own,
they count for his opponent. Other rules
can be made as desired.

Notched Hinge Holds Carpenter’s Level on Board Edge

! ’ BUTT HINGE
I

CARPENTER'S

To have both hands free while using a
level on the edge of a board, a workman
notched one end of a butt hinge and
screwed it to the end of the level as indi-
cated. The notched end of the hinge drops
down to straddle the board edge, and can
be turned up out of the way when the level
is used for other work. The hinge is espe-
cially handy when building concrete forms
and doing similar jobs where the level
must be held on the edge of the work.

QI Char the cut ends of hollyhock stems
thoroughly before placing them in water,
and you will find that they will remain
fresh for several days.
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Worktable Leg Is Adjustable

for Uneven Floors

" TURMED
. DOWN ON LATHE

PR
o
e
¥
Feo \-._ i
3 p ¥4, . %5
%

R

==
.

COUPLING

One adjustable leg on a portable work-
table is handy to level the table when it is
being used on an uneven floor. A tenon is
turned on the lower end to take a pipe
nipple. This is fitted with a coupling,
which can be screwed on or off the neces-
sary distance to level the table.

This “Tray” Retains Small Parts
When Cleaning Fishing Reel

Before taking apart your fishing reel to
clean and oil it, seribe a couple of circles
on a piece of wood to simulate the ends of
the reel and drill holes to represent the

b L '_ o Sy = gy f}
e oy : =
% el g
HOLES FOR S [ asltam———
SCREWS % W LY WOOD
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screw positions. Then place the screws

and small parts in the holes and you will
not lose or mix them.

Sheathed Safety-Razor Blade
Provides String Cutter

Sandwiched be-
tween two thin
pieces of wood,
and screwed to a
wall or cabinet in
your kitchen or
workshop, a safe-
ty-razor blade
provides a handy

| e —
B L STRING |
. . ]
string cutter that | A/
| o g .#

i safe. Notch both | \
N

pieces of wood at
one end, and place

the blade at an angle so that the cutting
edge will project slightly beyond the inner
end of the notches. Fasten the blade to one
block with thumbtacks at opposite corners,
place the other block over it, and screw

the assembly in place underneath a shelf.
—C, N. Suffill, Lincoln, Nebr,

SCREWS —=1
v

Sweet Corn Is Cut Off Cob Safely
on Adjustable Holder

Cutting sweet corn off the cob is less te-
dious and the possibility of cutting your
fingers is reduced with this holder. It con-
sists of a vertical piece of flat iron screwed
to a wood base and provided with a slotted
bracket through which an awl or an ice
pick is inserted into the end of the ear of
corn to turn it. A pointed nail driven
through the base from the underside serves

as a lower pivot for the cob.
—Opie Read, Jr., Chieago.
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Detachable Canvas Seat in Boat
Accommodates Extra Person

This boat seat, which is made from heavy
canvas, comes in handy when carrying an
extra passenger. It hooks into screw eyes
driven into the boat sides and is quickly
removed and rolled up when not in use.
Heavy grommets at the corners of the seat
are fitted with wire hooks.

Twig Holds Sandwich Plate

The next time
you are having a
| picnie lunch you
: can have both
| hands free by sup-
V porting your plate
on a sharpened
twig, pushed into
the ground. The
plate is punctured
so that it can be slipped over the twig and
is supported on two or three cut-off sprigs.

Y

POINTED

Splitting Movie Film with Slicer

An easy method of splitting 8-mm. film
is to place the cutter in the slicer so that
only an indentation is made on the unex-
posed film when it is run through the
slicer, After processing, the film can be
grasped between the thumb and index
finger and bent with the indentation up-

POPULAR MECHANICS

permost. This will cause the film to split
along its whole length. This method will
prevent waste resulting from improper
slicing after the exposed film has been
processed.

—Sidney Pott, Victoria, B. C., Can.

Catching Trout with Beads

Have you heard
how Wisconsin
ciscoes are caught
on hooks baited
with beads? I fol-
lowed the same
idea with excel-
lent luck for trout
fishing. For leaders, I used fine copper
wire and three hooks, each of which was
provided with a coral-colored bead instead
of the usual red ones for cisco fishing. The
copper wire was taken from 2,000-chm

suppressors obtained from a radio shop.
—E. H. Hibbard, Jr., Milwaukee, Wis.

CORAL BEADS

Cornices Attached to Windows
by Simple Hidden Fastenings

A screw and screw eye provide a simple
method of fastening a cornice board safely
on a window. The screw eye is turned

into the casing and a small screw is in-
serted through the eye and is then driven
into the top edge of the board after a pilot
hole has been drilled to avoid splitting.
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\'GUNG jockeys will get

plenty of action on this
merry-go-round as their
steeds take the hurdles. A
mere path of hard-packed
soil with a little hummock
or two forms the circular
race track. The hummocks
should be on opposite sides
so that the effort of pushing
one horse up the incline is
counterbalanced by its mate
coming down the opposite
one, The center post is creo-
soted thoroughly and is set

deeply in the ground. As _ ’:ﬁ"%ﬁ"'}:ﬁf“i
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N ADDITION to ornamental structures

in your garden, such as pergolas, arbors
and seats, much can be done to dress up
the general appearance by well-planned
application of trelliswork on the walls of
house or garage; by concealing objection-
able alley views with proper fencing and
by providing distinctive window treat-
ments. Doorways often offer opportunities
for decoration in harmony with the general
architectural scheme of the home. Also,
large expanses of bleak walls and bare
corners can be transformed into inviting
spots of beauty solely by good judgment
in trelliswork,

On this page, you see four trellis effects
around doorways, the simplest of which is
the one shown above in Fig. 1, where lat-
tice panels are arranged over the door and
on each side of it, being spaced a few
inches from the wall to provide sufficient
clearance for growing vines. Some door-
ways are brought out to best advantage by
simply providing a light, shallow canopy
and two lattice panels set at right angles
to the wall as in Fig. 2. A canopy of slight-
ly larger size and a partial enclosure of the
front, as in Figs. 3 and 4, increase the effect
of home privacy and seclusion. The small
inserts in the photos give an idea of good
proportions and also the approximate size
of stock to obtain the effects pictured.

Low, wooden fences of simple design,




painted white, add greatly to the environ-
ment of a modest colonial type of home.
The design, with greater height, may be
carried out on the alley side with narrow
battens between adjacent fence boards to
projeet above the fence itself, forming
standards for a trellis as shown in Fig. 5.
Two porch pillars of novel design are given
in Figs. 6 and 7, the latter serving the pur-
pose of trellises to support lacy vines that
will not completely hide the woodwork.
Where a lone window looks out over your
garden, it can be enlivened by the shelf-
and-trellis effect pictured in Fig. 8. This
unit can be made portable so that it can be
detached and stored during the winter
months. Notice especially the pleasing
curve of the top piece or pediment.

In applying small wall trellises, it is
preferable to attach them directly to the
walls, off the ground, which will preserve
the wood at the bottom. Where posts must
be sunk into the ground, the portions to be
buried should be creosoted thoroughly or
otherwise protected against rot, so that
they will not break off in a couple of years.
Wood uprights should not be set in con-
crete unless the portion below ground is
creosoted and wrapped with heavy tarred
felt. Otherwise expansion of the wood due
to dampness will erack the concrete. An-
other precaution is to paint all parts with
at least a priming coat before you start to
assemble them. Then, when vou nail the
pieces together, coat all of the meeting
surfaces with paste white lead.
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Door Bolt Screwed to Sawhorse
Provides Adjustable Stop

Fitted to the side of a sawhorse as shown,
a door bolt provides an adjustable stop
against which work can be held firmly
while sawing or planing it. When not need-
ed, the pin can be lowered out of the way
to provide an unobstructed surface across
the top of the horse.

Emergency Sinkers Cast in Spool

oo e S

-l

If you run out
of fishline sinkers
' and there are none
| available, it's an
= easy matter to cast
! some in an empty

\ﬁ thread spool, if
o vou have some
S scrap lead handy.
Plug one end of the spool, then insert a
wire in the hole and fill it with molten lead.
When this is cooled it can be pulled out
and shaped as desired with a knife,
—H. C. Mayer, Cincinnati, Ohio.
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Cleaning Wood Chopping Bowls

Wood chopping bowls will last indefi-
nitely if they are cared for properly, the
main reason for checking being that they
are often soaked in water and not properly
dried. For sterilization purposes, such a

POPULAR MECHANICS

bowl may be dipped in scalding water, but
immediately withdrawn and carefully
dried, then set in a place where there is
neither extreme of temperature nor hu-
midity. For cleaning, it is usually suffi-
cient to wipe the bowl thoroughly with a
damp, but not overwet cloth, and set in a
location as mentioned. Never set a wood-
en bowl in the sun to dry.

Photographic Thermometer Clips
to Side of Develnper Tray

Lashed to a
spring-type
clothespin with
rubber bands, a
thermometer can
be supported in
developer by
merely eclipping
the unit over the
side of the tray. It
is a good idea to
make a couple of notches in the clothespin
to keep the bands from slipping.

Base Prevents Tipping of Polish

To avoid accidentally upsetting a fin-
gernail-polish bottle, which will ruin the
finish on furniture as the solvent in the
polish will dissolve varnish, lacquer or
enamel, fasten the bottle to a flat base,
using some of the polish as a cement. The
base can be wood or glass. A small mirror
is decorative for the purpose.




CARGO STEAMER---

Young modelcrafters with limited tool
egquipment will like this model freight-
er because it’s patterned after a full-
size counterpart, it Aoats in the back-
wvard pool and it's easy to build. Once
vou have the black cut to rough shape
a sharp knife and chisel will get you a
long way toward completion of the
simple hull. OF course, you have to be
rather fussy about getting the same
curve on both sides of the keel and the

same fare at the bow on both sides

Remember to ecrown the deck just
slightly before you score it to sim-
ulate the planking; about s in. is
a good approximation. To get the
waste out of the hold, first mark its
exact size on the deck, then bore
rows of adjacent holes to a uniform
depth. After that it takes only a
few minutes to chip out the re-
maining waste with a chisel and
smooth up with sandpaper. Cabin,
skylight and the pilot house are
simply blocks cut from 34-in, stock
to the shape and sizes indicated, and
glued in place. Windows and doors
are outlined with black drawing
ink, Masts, stack and bitts are short
lengths of dowel, as you see.

Jmuo{' T«J%VO nwc

= BITTS OF .
i DOWEL

HULL CARVED FRIOM
PINE BLOCK, 14 X3 Xig'

# WASTE REMOVED BY
DO'HEL AING A SERIES OF

HOLES . FINISHED
WiITH SHARP CHISEL

5E'ETDOM||I.L VIEW
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‘Cellophane’ Baffle over Window
Protects Cashier

To safeguard his health while standing
in front of an open window, a cashier
stretched a sheet of clear Cellophane across
the upper part of the window. This not
only checked drafts, but also kept him from
catching colds and other diseases from
customers. Small tabs of gummed tape
were used to anchor the Cellophane.

Clip Holds Lock on Boat Chain

BOAT e
CHAIN W

After acciden-
tally dropping a
boat-chain pad-
lock into the wa-
ter, I attached it
to the end link
with a rubber clip.
This was cut from
a piece of inner
tube, the two ends
of the clip being slipped over the lock
shackle with the chain between them as in-
dicated. The holes in the rubber to take
the shackle should be a tight fit.

—@G. E. Hendrickson, Argyle, Wis.

PIECE OF
N INNER
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Building New Grape Arbors

When building a grape arbor, use wood
that is enduring. If you want to use a soft
wood that is easy to work, and not too

POPULAR MECHANICS

high in price, cypress or cedar will do very
well, and are about as good as any soft
wood that may be found. If you want the
last word in weather endurance, and do
not mind working with a material that
costs more and is harder to saw and nail,
use black locust. This is the lumber from
which the glass insulator pins on telegraph
and telephone poles are usually made, and
it will endure weather conditions longer
than any other known species of wood that
can be obtained readily.

—John E. Hyler, Peoria, Il

Fine Screen over Rain Barrel
Excludes Insects and Leaves

If you have a [—
rain barrel at one
of the downspouts
of your home or
cabin, leaves and
insects can be kept
out of the water
by covering the
barrel with a fine
sereen. This is
placed over the top
of the barrel and .
a hoop is forced ‘fm‘-“i T
down over it. An "“’Ciﬁ:.f
opening is cut in
the screen to take
the spout and is lined with a piece of inner
tube stitched to the screen to assure a tight
seal around the pipe.

Pull Tabs Attached to Books

for Removal from Shelf

Difficulty of re-
moving large
books and cata-
logues that have
been squeezed to-
gether on a shelf
may be overcome
by fitting them
with pull tabs.
These are cut
from leather or old
inner tube and in-
serted in a slit which has been made in the
lower end of the book binding. After the
tabs are in place the tongues will spread
and hold to resist any ordinary pull




PART III

Editor's Note — Before starting en a specifie
boatbuilding project, the amateur should be-
come familiar with boat terminology as well as
various practices and metheds involved so that
he Enows the “how” and “why,” which is cus-
tomarily net explained in plans. Thiz article
explains various details about decks, coaming,
cabin framing, installing fuel and water tanks,
masts, booms and fittings, hints on puttying
and painting and other important data

AYING the deck: Decks may be cov-

ered with waterproof plywood, as in
light sailboats where beams are placed
closely together, or planked in cruisers, as
shown in the details in Fig. 39, If plywood
is used it always should be covered with
canvas. The latter is not so slippery in wet
going as a smooth finish would be. The
crown of the deck is usually 1 in. per foot
of beam width. In other words, if the beam
is 4 ft. the deck should curve upward 4 in.
above the sheer line. In installing the
beams, it is advantageous to bolt or screw
the ends to the tops of the frames or ribs.
If the latter are too far apart, place beams
between, supported by short cleats, Fig. 37,
Where the sheer plank is thick and wide
enough, it is safe to notch for the beams,
as in Fig. 39. However your beams are
installed, they must be tested with a
straightedge, Fig. 38, as one or two might
have warped out of line after installation.

1| INTERMEDIATE BEAMS
SUPPORTED ON CLEATS

il

TESTIMG DECK BEAMS WITH G
A STRAIGHTEDGE
—
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In case of an open boat, such as a dory,
which you wish to deck over, all that is
necessary is to remove the rub rails,
and build as shown in the lower-center
detail, Fig. 39. Lay canvas over the
planking, copper-tack down along the
sheer, and cover with the rub rail. Ar-
rangements of beams for a sailboat dif-

=) : fer somewhat from those of a eruiser,

A »J s Figs. 42 and 43. Here are shown ply-

e = M wood decking for the sloop and plank-
FLANKING - i ing on the cruiser. The plywood is cut,

FYAST

tovering 10 this case, in six panels of three pairs,

%, BOARD joined at the center line and transverse-
ly on two of the beams., These joints
will be covered with canvas. Casein
glue is applied to the tops of the beams
before the plywood is screwed down
permanently,

In decking over the cruiser, covering
boards are used around the gunwales.
It is necessary to set in a batten to which
the ends of the fore-and-aft straight
planks are serewed. This batten is set
in notches to lie flush with the beams,
Owing to the curve near the bow it is
necessary to make the covering board
in two pieces, with a diagonal joint.

Another arrangement of the deck
planking, known as the “nibbing-in"
method is shown in the top right detail
Fig, 39. Each plank end must be fitted
as you go along, the notches being cut
at the time of fitting, since each strikes
the king plank at a slightly different
angle. In laying canvas over a deck,
P ot professional boat builders have their

G OUTBOARD own methods. One is shown in the low-
' RUNABOUT er-right detail in Fig. 39. The canvas is

'
k"
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AL OF l_;ll_-'.illl FRAMING

L CRUISER

pulled as tightly as possible over the whole
deck and tacked at the gunwales. Then the
builder treads back and forth on the por-
tion over the cockpit. This method takes
out the last bit of slack and shapes the
canvas to the deck. Many builders lay the
canvas in wet paint. Others soak it in wa-
ter first and wring out thoroughly, then
apply casein waterproof glue to the wood
deck, drawing the damp canvas tightly
over this and proceeding with tacking as
described above.

Fuel and water tanks: Installation of
fuel or water tanks in certain hulls will
have to be made before the deck is laid.
Fuel tanks should be anchored securely to
the framing, and be equipped with baffle
plates, Fig. 41. Felt or leather strips should
be placed between the metal tank and
wood supports. Care must be taken to have
all connections protected from injury in
case cargo or equipment slides about in a
heavy sea. See that nothing movable can
come in contact with the gas line. Fresh
water tanks should be protected from the
sun, and be of a material that will not con-
taminate the water.

Coamings: A trim cockpit coaming adds
as much to the smartness of a boat as any
other one feature. Mahogany is a favorite
material and when steamed will bend
readily, Usually there is an inner frame of
the same shape to which it is screwed, and
the curved front portion joined at an angle.
See the details in Figs. 42 and 43.

Cabin framing: A cabin is really a high
coaming with a roof and port lights. Typ-
ical designs for small boats are shown in
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a simple but satisfactory sliding hatch
cover can be made as in Fig. 50, the left-
hand detail. Port and dead lights should
be absolutely watertight, and examples are
shown in Fig. 49,

Mast, boom and fittings: Selecting the
stock is the important thing in making a
mast. Spruce or vertical grained pine is
satisfactory. Either is purchased in the
square piece, and of course should be free
from any defects. If newly surfaced, paint
it with linseed oil to prevent checking if
you do not intend to trim it at once. The
first step in shaping is to mark tapers on

Figs. 36, 40 and 44.
Special attention
always must be
given to the joints
of the cabin fram- |
ing, Figs. 44 to 50

: : STEPY
inclusive. .1 ‘é’
A typical exam-
ple of good cabin iyt T ;
framing is illus- |L_ "% ____@ BUCCESSIVE STEPS N MAKING MAST

trated in Fig. 44.

Joints exposed to rain and spray should be
sealed with marine glue before assembly,
and unexposed joints with casein water-
proof glue. Install a panel of hard-pressed
board on the roof before the planking is
laid, as this reinforces the structure hori-
zontally, and makes a better appearance
inside. Galvanized or brass screws should
be used instead of nails, the heads coun-
tersunk and covered with putty. Several
joints are detailed in Figs. 47 to 50 inclu-
sive. A covering strip over a door, Fig. 47,
keeps out moisture and presents a smooth
appearance; Fig. 48 shows how to build
watertight window frames, while the right-
hand details, in Fig. 50, illustrate a sub-
stantial corner piece for the cabin. Extra
heavy beams with knees should be in-
stalled flanking the mast, as in Fig. 45, and

o SAIL TACK

DECREASE 3 ON
STREAMLINED A SIDE WHEMN

SOLID MAST SECT. gt Mot

RECTANGULAR ¥ GL
MAST SECTION

all four sides, easily done with a chalkline
as in Fig, 52, Begin the taper at the point
the mast meets the deck. After being
squared to a taper the rest is easy with
drawshave and plane, Fig. 53. A square
mast is built up as shown in Fig. 54 to give
a taper of about 2 in. in 24 ft. This type is
exceptionally strong, when assembled with
casein glue, finishing nails and screws.
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When screwing down a sail track, Fig. 51
shows one thing to avoid. Note the curve
in the mast. After the track is screwed in
place it is likely to hold the mast to that
curve. The photo has been purposely ex-
aggerated to emphasize this point. See that
the mast lies straight before screwing
down the sail track, For a light sailing
dinghy, a jointed mast is permissible, made
as shown in Fig. 56, This can be lifted out
and stowed in small space. Several types
of mast fittings are illustrated in Fig. 57.
Most of these are standard, and can be
purchased ready-made. Spreaders for ex-
tra tall masts are illustrated in Fig. 55,
Fig. 58 shows booms and the fitting of a
turn button at the lower end of sail track.

F—
ﬁ M~ GALVANIZED
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Puttying and painting: Putty should not
be applied to raw wood because the latter
absorbs the oil, causing the putty to dry
out and erumble. Apply linseed oil to the
caulked seams with a seam brush, as well
as in the countersinks for the screw heads,
and putty afterward. Copper bottom paint
is applied directly to the raw wood below
the waterline. Do not give a priming coat
of oil, because it prevents the copper paint
from adhering. Two or three coats are
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adequate. Above the waterline prime with
linseed oil with just enough white lead to
give it body. When dry, coat with marine
paint. For planked decks, a spar varnish is
generally used. The mahogany transom,
coaming, and rub rails are treated likewise.
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Large Clips on Closet Shelf
Support Extra Hangers

When space is needed for hanging extra
clothes hangers temporarily, large paper
clamps will serve to support the hangers
from the edge of a shelf. A wire hook run
through the holes in the handles of each
clip provides a simple hook.

Handy Tray Attaches to Tripod

Cut from a piece of plywood, the shelf
shown is instantly attached to a tripod
leg for holding miscellaneous camera ac-
cessories. If necessary, narrow strips can

be serewed to the edges to prevent the ar-
ticles from rolling off. It is a good idea to
finish the shelf with varnish or enamel to

avoid warping.

POPULAR MECHANICS

Building Hoop-Design Furniture
to Enhance Your Garden

Use of hoops in the construction of this
comfortable garden furniture lends a novel
touch that is unusual. The hoops are made
of ¥ by 2-in. spruce strips steamed and
bent over a form. If you have no conven-
ient way of steaming the hoops, soak them
in water for 24 hrs. or more, and then bend
them around a form assembled by nailing
curved blocks to a workbench or other flat
surface. It is best not to bend the wood
around spikes, as they will leave marks or
dents. Allow the wood to dry thoroughly
before removing it from the form. The
squared side view gives dimensions and
locations of the curved frame members of
the chair, which are all 1 by 2-in. pine and
are assembled throughout with dowels. No
mortise-and-tenon joints are used, thus
greatly simplifying construction. Casein
waterproof glue is applied to all joints.
The settee is the same construction as the
chair. The frame members, however, are
heavier, being 1'5-in. stock, the seat slats
34-in, stock, and the back slats may be
spaced farther apart than those of the
chair. A support is installed under the
center of the seat. An attractive lawn table
is made with a circular or square top of
34-in. plywood. A hoop is assembled with
each pair of legs and secured to the top by
means of cleats on the underside of the
latter. The feet are identical with those of
the chair and settee, except that the legs
and ends of hoops are spaced differently.
A thorough paint job will prolong the life
of this set and enhance its appearance.

Cartridge Fuses Pulled Safely
by Using Spring Clothespin

Fuses of the car-
tridge type can be
inserted or re-
moved without
danger of shock if
you use a spring
clothespin. The
inner surfaces of
the jaws are
rounded out and a
rubber band over
the pin increases

its grip.
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Clothespins on Bathroom Rack
Grip Garments Securely

Small silk garments hung on this two-
arm, swinging rack to dry will not slip off
because each one is held by spring-type
clothespins. When not in use, the arms of
the rack fold back against the wall. Each
clothespin is taken apart and one half is
screwed and glued to one of the arms, after
which the pin is reassembled.

Twine Dispensed in Workshop
Through Funnel on Wall

When you need a twine holder and there
is none at hand, just hang a tin funnel on
the wall, insert the ball of twine and pull

STRING 39 o7
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the end down through the funnel spout.
Such a holder is only suitable for balls of
twine that unroll from the inside.

—V. H. Miller, Vancouver, B. C., Can,

Solder Dip Cures Loose TrackPins
in Model-Railway System

Loose track pins in a toy or model-rail-
way system cause noisy operation and
poor power conduction to the motor. A
good way to secure tight-fitting pins is to
melt a small quantity of solder in a eruci-
ble and dip the pins, coated with rosin or
some other flux, into the melted metal. In
case one dip will not make a pin sufficient-
ly tight, a thicker coating of solder may be
added by a second or third dip. Be sure to
make these successive dips quickly so that
the already adhering laver will not have a
chance to melt.

Composition Roofing on Boat Pier
Provides Non-Slip Surface

By simply tacking composition roofing
on a boat pier you can overcome the dan-
ger occasioned by wet, slippery boards.
The kind having a crushed slate coating
was found highly satisfactory and will last
for several years.

€ When popcorn fails to pop readily, place
it in a strainer and pour hot water over it.
Then shake off as much water as possible.
This adds moisture to the corn, which is
necessary if it is to pop well.
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New Sportswear Jewelry and Flowers of Cork

S

For summer sports apparel and particu-
larly for beach costumes, all kinds of novel
belts, bracelets, buttons, flowers and other
accessories can be fashioned from ordinary
corks just as you see them here. It's no
trick to slice the cork as required. Simply
spread a light film of machine oil or vase-
line on a sharp knife blade and it's easy.
The “chain-disk” belt shown above is a
good example of the work. First cut a
number of Yi-in. disks from fairly large
corks; then assemble them by using a
darning needle, making short stitches 13
in., from the edges of the disks on the right
side to fasten them together. Finish with
a long stitch on the reverse side of each
disk. To prevent the disks from turning,
run another length of cord or raffia under
the long stitches at the back as shown. Tie
the lengths together at the last disk and
finish the ends with tassels, Imitation
flowers to wear in clusters may be made in
several ways as yvou see in the details. One
type uses disks of two colors with a bead
strung on wire to hold them together, An-
other is made by fringing a narrow strip
of rubber and winding it around the whole
cork. Other types are simply variations of
those deseribed and once you get into the
work, designs will suggest themselves,

@ Tarnished brass can be brightened by
rubbing it with half a lemon dipped in salt.
Polish the brass with a dry cloth,
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TWO SIEVES s
HINGED WITH ;
WIRE l((

Crocheting thread is less likely Eo become entan-

gled in the work or clothing if it is run through a

safety pin fastened to your dress ax in 1. For

washing berries and fruits that are likely toa stain

the J'lnm:i's, ptlf them inside a i;'nuph.- of sieves that

have been hinged together as in 2, and swish back
and forth in water

Your laundry list and pencils are al-
ways at hand if kept in a pocket
attached to the clothes-hamper lid as
in 3. Using daintily figured cloth
and shirring the edges will improve
the appearance of the pocket; hem
the top edge to take a piece of elastic
to keep it closed. The pochet can ba
tacked in place if the hamper is
\ wood, or camented if metal. Candles
will give off a pleasant odor if yvou
make a small hole kng!.‘nw:se of each
one close to the wick, as in 4, and
fill it with powdered incense

LIGHT
VIETAL
ANGLE
]

You will be less likely to burn your hands on a bak-
ing pan if a piece of metal angle is riveted to each
end of the pan just above the handles as in 5 to
keep them from raising toe high when lifting the
pan. The tendency of some refrigerator ice-cube
trays to stick to the Ireezing unit can be avoided by
cementing hose gaskets in place as gshown in 6. To
keep clothespins handy on your line without the
container becoming filled with rain er snow, mabke
it of oilcloth as in 7 by Folding over the ends and
seuwnng them to form pockels




Loose doorknobs can be tightened with wire solder as in
8. First wrap it en the knob shank, and then cut off o
“washer" from one end to take up the play in the knobs, ﬂ

Loose handles on pusﬁ brooms will stay in Ffﬂ{'l iF you |
use a couple of L-hooaks and a heavy wire pin as in 9

e
L3
YERH

s

11T o
T

e ‘ N < A Non-slip lugs for wheels of a lownmower can be
' ¢ Ti; L made with stove bolts. Drill a number of holes
[ W o g @ s =] | | l in the rims, staggering them as in 10. [nsert the
= |': | —tn'.;ﬂ : T TR e bolts and drive the nuts on the outside. Then
| | R . ; | carefully rivet the projecting ends of the bolts

with a hammer, resting the bolt head on an anuvil
te avoid breaking the cast wheel rim

)

A lavatory stopper is always out of the way if the chain is run
through the ancher-pin hole and counterweighted as in 11.
When eutting small disks of screen for strainers;, the edges
can be kept frem unraveling if you spread a thin layer of
solder over the wire, if it is not coated with paint, as in 12
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Safety Back Rest on Swing
Protects Small Child

|- =i

This back rest can be adjusted up or
down to prevent little tots from falling
backward. It is a length of heavy punc-
ture-proof inner tube with holes burned

MECHANICS

through it near the ends to take the swing
chains or ropes. If regular tubes are used
for this purpose, they are apt to tear out
at the holes. Discarded puncture-proof
tubes can be obtained at most tire shops
at little cost.

—M. W. Mutschler, Lincoln, Nebr.

Ball Keeps Thimbles Together

in Sewing-Machine Drawer

When a number
of thimbles of dif-
ferent sizes are
kept with other
articles in a sew-
ing-machine
drawer, it is often
difficult to locate
the one desired. If
a small, hollow
rubber ball has holes cut in it to take the
thimbles, they can be kept together,

AUBBER BALL
1 ]

OTHER USEFUL PROJECTS

UTILITY TRAILERS—386 and 987: Built of
old auto parts and lumber. Adaptations of
body to suit various purposes. Two prints 50c.

ELECTRIC SPFOT WELDER—E91 and B892:
Works on 110-wolt, B0-cycle alternating cur-
rent. For small work up ta 14 in. in thickness.
Two prints 50c.

LARGE CABINET WORKBENCH—8928: 35 in.
high and has twenty drawers. Top is 27 in.
wide and 7 ft. 10 in. long. 25c.

CARPENTERS' TOOL BOX—824: 8% by 133%
by 311 in. in size. Carries your large planes,
saws, and many other tools. 25c.

Farm Tractor Built from Used Auto Parts

Any six of these plans (not projects) will be sent upon receipt of §1

Address Plan Service, Popular Mechanics Magazine, 200 East Ontario St., Chicago

This farm tractor has plenty of power
to pull a two-bottom plow, a two-row
cultivator and other implements. In-
cludes a Ford model-A motor and twin
transmissions giving six speeds forward.
Wrenches, hacksaw and drill are about
the only tools needed—welding can be
done at your local machine shop. Set of
three plans, Nos. 1024 to 1026 incl., con-
taining all necessary constructional de-
tails and a list of materials needed will
be sent postpaid upon receipt of Te,

400 Build-It-Yourself Plans

Every home workshep owner should have our
illustrated catalogue for constant reference to
get ideas on what to build,. Shows nearly all
projects as they look when finished., Includes
modern and colonial furniture, home and garden
improvements, workbenches, tool cabinets, mo-
tor-driven machines, models of all kinds, outdoor-
sport devices, radio equipment, electrical devices,
toys and novelties, juvenile articles, etc. The
only cost to get this new catalogue is a three-
cent stamp. Be sure to print your name and
address carefully when ordering.




Sound and Picture
Receiver for
Experlmenters

F YOU are fortunate enough to live
within receiving range of a station
broadcasting television programs, and have
had some experience in assembling radio
apparatus, this combination receiver offers
a practical kit assembly
that will enable you to
tune in the RMA standard
television signals. A com-
plete sound and (video)
picture receiver in one
unit, special attention has
been given to simplified
arrangement of controls
and shockproof design.

It is a superheterodyne
covering the 44 to 50 and
a0 to 56 megacycle chan-
nels, with provision made for
adding coils to a switch assem-
bly as additional frequencies
are assigned for television use.

\ \ ‘{\ N ==
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Both sound and picture
channels are tuned si-
multaneously by means
of this selector switch
and a small vernier con-
denser. There are six
#  controls on the front of
1{4 ' the panel; four addition-
al, seldom used, knobs
are brought out on the left-
hand side of the chassis. All of
these knobs are grouped in a
manner easy to understand and
convenient to use,

A half-wave dipole antenna,
that looks very much like a
couple of curtain rods mounted
on a wooden upright, is used for reception.
The twisted pair transmission line should
have an impedance of approximately 110
ohms to connect the antenna to the receiv-
er. A conventional antenna with a single-
wire lead-in is not recommended because
such an antenna and lead-in pick up re-
flected signals from several directions and
may cause multiple images to appear on
the cathode-ray tube,

Photos Figs. 1, 2 and 3 show wvarious
views of the completed instrument and the
method employed to inclose the power
{ Continued Tg pug?‘l:ﬂ,ﬁ}
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TINY BEAM-POWER SET
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BANI‘AM space-saving tubes, which
have all the good qualities of large
similar standard beam-power types, make
this miniature portable general-purpose
broadecast receiver possible and give it a
surprisingly loud and clear voice. These
small type-GT tubes, shown in photo (B),
cost no more than those employed in or-
dinary broadcast sets and are available
from all radio-parts houses.

Suitable for use in practically every
room in the house or out on the porch,
this efficient 4-tube taf. set is easy to
build and all parts, including the formed
and drilled base, cost approximately $4.75
less tubes and cabinet. It will operate on
any 110-volt 50 to 60-cycle a.c., or d.c.
supply line, and delivers about 2 watts of
audio power.

The cabinet and base details appear in
Figs. 1 and 2, and the simplified wiring
diagram is shown in Fig. 3. This wiring
diagram indicates all connections under
the base and each lead running up to the
parts mounted above. A schematic cir-
cuit diagram is given in Fig. 4. Since the
set is unusually compact, the parts must
be placed correctly and in definite order.
First install the four octal-type tube
sockets and note the direction of the key
pins. Mount the antenna coil and shield
plate on the variable condenser and fas-
ten it to the condenser mounting plate.
Next attach the speaker to the base and
then fasten the output transformer on the
base after the voice-coil leads are sol-
dered to the speaker lugs as indicated.

Fic.3A
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USES FOUR
Bantam Jubes

Now, working under the chassis base,
slip the combination volume-control and
switch into the slot provided and tighten
the lock nut: next mount the r.f. coil in
position indicated in Fig. 3, and then fas-
ten the insulated terminal strips at the
points shown. When wiring the set, follow
the diagrams carefully, make all leads as
short as possible and be sure that the sol-
dered connections are tight. The order of
wiring is not important, but it is usually
best to connect the filament and power
supply wires first. Photos Figs. 3-A, 3-B and 3-C
give various views of the completed chassis; photo
(A) shows the set housed in the simple plywood
cabinet which is detailed in Fig. 1.

{Continued to page 130A)
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Beginner’s A.C.-D.C. Code-Practice Oscillator
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Fig. |=A

By S. A. Walendowski

NLY a few radio parts are required to

assemble this 1-tube self-powered
audio oscillator, When hooked up with a
key and inexpensive headphone it pro-
vides the beginner with an excellent means
for code practice and will familiarize him
with the actual tone of code signals. No
batteries are necessary; merely plug the
line cord into any 110-volt a.e. or d.c. out-
let socket, flip the toggle switch “on” and
the code teacher is ready for use. Follow
the continental code chart given until
memorized, then have some friend, an ex-
perienced operator if possible, send at a
gradually increasing rate of speed until
vou are able to copy at least thirteen five-
letter words a minute.

All parts are clearly shown, and the val-
ues specified, in the simplified wiring dia-
gram Fig. 1, and photos Figs. 1-A and 1-B;
a schematic circuit diagram appears in
Fig, 2. The audio transformer is an ordi-
nary 3'z to 1 ratio interstage type with
terminal lugs out the bottom. Fixed con-
denser Ci is a .1 mfd. paper by-pass type;
C: and Ca are 8 mfd. electrolytic filter con=-
densers contained in a single metal con-
tainer. Condenser Ci is a mica type. The
electrolytic condenser unit mounts in a
hole cut in the metal base; holes are also
cut for the T-prong wafer-type tube socket
and to clear the terminals of the audieo

{Continued to page 13ZA)
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fA) and rB), any set owner can }q-
stall this improved all-wave antenna.
gystem and take advantogé of several

advanced features that improve re-

ception. Combining an “L" type

broadcast antenna with a half-dou-

blet for short waves, it employs

shielded cable and iron-core trans-

formers; comes completely wired

(CJ, pocket-type all-purpose test meter, designed for
amateurs and :xperrmenfars guickly locates Raws in re-
ceivers and transmitters. Checks a.c. or d.c. filament
voltage, line valtage and transformer voltage on high a.e.

i o
0 TERK r"'.'-I

ranges. Other tests include voltage on low and high d.c. , auTy BLACH |
ranges; alse chechs grid, sereen and plate current of any -ﬁl_) bl ﬁr;,- i

tube. A copper-oxide rectifier is built into the meter for

a.c. measurements and a battery for standard ohmmeter

ranges. With its self-contained battery, this compact
trouble shooter is also an excellent continuity meter

f), Aexible insulated shaft
coupling permits tandem op-

L P2 e Ty oo eration of condensers; Figs. 1,
EW'TF.HN'S FUSES Ll" GEEEJ:':I-,';?.; 2, ¥, 4 and 5§ are suggested
e P e L STORTOA applications for homemade in-
it U\ A ;'f.‘:':;y FQas terference eliminators. All No.
q"'—J—' I chokes are layer-wound on

TDUH. FROM GEMERATOR | | wood forms with wax paper

@ "x. o e "F{r'& between layers, each layer
wmn-F L F,,,ﬁ., '-'“’"” | l{mﬂn:hed; No. 2 chokes are
#hatiasail - = uuu single-layer wound on card-
g tha board tubing
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Television Picture Attachment
Uses Anv A.C. Set for Sound

Utilizing the chassis and loud speaker of
any a.c.-operated radio for accompanying
sound, this table-model attachment repro-
duces television images for direct viewing.
It plugs into your regular receiver in the
same manner that you would connect a
record player. The picture is 3% in. by
434 in. Five television receiving channels
are provided.

Sending Sound over a Light Beam

Equipment found in most junior high
schools can be used to transmit sound over
a light beam for class demonstrations. A
common flashlight is connected to the out-
put of a radio receiver for the modulated

POPULAR MECHAN d;/uj
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light source. The mdmalﬁwd‘ phototube and
amplifier of a sound movie projector con-
vert the light signals into electric impulses
that are amplified and released as sound
by the loud speaker at right.

Dynamotor with Noise Filter

Operating on a
12-volt storage
battery, this com-
pact well-filtered
power unit deliv-
ers up to 400 volts
at 150 ma. De-
signed to power
radio receivers
and transmitters
for aireraft, police and marine use, it is also
suitable for mobile sound systems.

Radio Living Room of Tomorrow

Simple in arrangement, and soft in color
because of television, the suggested “radio
living room of tomorrow” at the New York
World's Fair is open to visitors, who are

SOUND BROADCASTING

AND TELEWISIOM RECEIVERS,
FHONOGRAPH RECORMNG
AN RE[.I:IEE: FLAYING

¥

_

FACSIMILE
RECEIVER

permitted to inspeet the wvarious sight,
sound and facsimile facilities while they
are in operation.

{[Blueprints covering radio construction
articles in this and past issues are available
for 25 cents each. Original material lists,
with names of manufacturers and dealers,
can be obtained from our Radio Depart-
ment upon receipt of postage.

NEXT MONTH—How to Build a Two-Tube “Phantom” Record Player. A simple
and inexpensive self-powered phono-oscillator for playing records or “home broad-
casting” through your radio set without any wired connections between the phono- .
graph pickup, or microphone, and your receiver; new “loktal-base” tubes are used.




SHOP NOTES

é’zam VIBRATING “PENCIIL

THIS handy engraving “pencil” engraves

name plates, initials tools, lays out met-
al templates, and is useful for tooling craft-
work of all kinds. It operates on 110-volt,
60-cycle alternating current, and will not
work on direct current.

An electromagnet is the heart of the tool.
Its core consists of E-stampings from an
old audio-frequency radio transformer,
dimensions of which are shown in Fig. 3,
although these are not extremely critical.
The number of turns required for the coil
is equal to 493 divided by the cross-sec-
tional area of the core. The cross-sectional
area of the core is the width of the center
leg on which the coil is to be wound, mul-

TIPS GROUND AMD HARDEMED
ENGRAVING TOOLS (2)
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tiplied by the thickness. In the case of the
core shown, the center leg is .25 sq. in. The
number of turns required is, therefore, 493
divided by .25, or 1972,

The wire size is calculated from the
length of the magnetic path, as shown in
the upper detail of Fig. 7. The wire size in
circular mils is found by multiplying the
length by 50,000, and then dividing by the
number of turns. For a magnetic path of
314 in., the wire size required is 3.25 times
50,000, divided by 1972, or 82.5 circular
mils. The required gauge number is then
found from any magnet wire table, which
will show that No. 31 has an area of 80 cir-
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cular mils, and No. 30 has an area of 101
circular mils. In such a case, the larger
size (lower gauge number) should be
chosen. The coil will, therefore, be wound
with 1972 turns of No. 30 enameled wire.
As most audio-frequency transformers are
close to the dimensions given, No. 30 wire
is satisfactory, but where a heavy-duty
outfit is to be built {rom larger E-stamp-
ings, larger wire will be neceszary.

The coil is wound on a wooden form as
shown in Figs. 5 and 6. The form should
be slightly larger than the leg on which the
coil fits, and should also have a slight taper
toward the end, so that the finished coil
can be slipped off readily after removing
the two serews that hold the end plate.
Strips of plain cotton tape (not friction
tape) are laid endwise on the four sides of
the form, and then fiber insulation or
heavy brown paper, cut to the pattern
shown in Fig. 6, is laid over the form and
held in place with a single band of friction
tape. Wind the coil tightly and evenly,
avoiding all kinks. When the coil is fin-
ished, tie the cotton tapes tightly over the
coil and remove the coil from the form.
Wrap a single band of friction tape around
each side of the coil. The leads from the
coil should be soldered to a suitable length
of lampeord, and the soldered joints taped.
Then the coil can be slipped on the core
and held in place with a small wood wedge.

The armature assembly shown in Figs,
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4 and 7 is constructed of cold-rolled steel.
The armature is fastened to its bracket
with two flat-head rivets, countersunk in
the armature. Clearances and dimensions
specified should be followed carefully.

Engraving tools can be made of Y5-in. or
larger drill rod. The tips can be ground to
various shapes, as shown in Fig. 2. After
rough-grinding to shape, the ends should
be hardened by heating to a straw yellow
color and plunging the cutting end only
into cold water. After hardening they are
finish ground. The shank of the tool can
be threaded and screwed into the end of
the armature; a lock nut and lock washer
are used to hold them firmly. If only a sin-
gle engraving bit is to be used, it can be
held permanently in place by peening.

The completed tool can be mounted on a
semi-circular wooden block, and placed
inside a fiber tube. See Figs. 1 and 4.

Another way to make a simple engrav-
ing tool is to take an inexpensive vibrator-
type (labeled a.c. only) electric razor, of
the kind which contains an electromagnet
instead of a motor. See the left detail of
Fig. 7. Remove the cutter head from the
shaver and, if necessary, saw off the end of
the Bakelite case. An engraving tool can
be attached to the vibrating shaft of the
shaver. One way to do this is to swage the
shank of the tool flat, and drill it to fit the
shaft. It can be held in place by peening,
or the shaft can be threaded and the tool
tapped and held with a lock nut.

Wet Oil Paintings Held Apart
by Spring Clips

HRICOIL PAINTINGS o =D Artists who have
® '-T.'u_ T._t;. occasion to carry
is—— lx =»  wet oil paintings
e [ will find these
OF CANVAS.USED \;’3 spring clips just

the thing to keep

them from smear-

ing. Four clips

bent from spring
brass to the shape
indicated clamp
onto the edges of
two canvas boards.

: In this manner

x paintings can be
wrapped and earried without fear of any-
thing touching the wet surface.
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Gauge to Center Threading Tool
on Lathe Work

When threading or turning large work
in a lathe where it is sometimes difficult to
set the tool in the center of the work, this
gauge will help. It is nothing more than a
piece of metal about 1 in. wide and 6 in.
long. I use the back of the compound rest
as a reference point, set the gauge on it
and file a shoulder where the point of the
tailstock touches it, as shown in the lower
photo. When setting the tool, just set the
gauge on the compound rest and adjust
the cutting point of the tool against the
shoulder—C. Spiller, Log Angeles, Calif.

Tags Identify Seed Corn

One farmer uses
milk-bottle caps
to identify ears of
seed corn. The
necessary data are
written on the cap
in ink, then a nail
is pushed through
the cap into the
end of the cob.
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Bottle Caps on Block Grip Soap
When Scrubbing Floors

BRISTLES
CUT FROM 2
OLD SCRUB /S8 ™

TOPS

Desiring to apply soap directly to stained
portions of a floor while serubbing it, a jan-
itor of a large building cut the bristles
from a scrub brush and tacked a number
of bottle caps to it. With this improvised
handle, the soap bar was firmly gripped
while rubbing it over the floor.

Modeling Clay Cleans Typewriter

Meodeling clay such as sold in toy sec-
tions of department and ten-cent stores is
good material for cleaning typewriter keys.
Press it on the keys firmly and you will
find that it will pull out all the aceumulat-
ed dirt. The clay is also suitable for re-
moving dirt on other machines.

Machines Thrown in Gear Easily
When Teeth Are Beveled

Trouble some-
times experienced
in shifting certain
machinesinto gear,
such as ice-cream
machinery, slicing
machines, ete., can
often be avoided
by slightly bevel-
ing the ends of the

LEADING
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teeth on the sides that engage with other
gears. The beveled ends of the teeth tend
to mesh with those on another gear more
easily than when the ends are flat.

Settling Basin in Photo Studio
Filters Washing Water

Handicapped
because fine par-
ticles of sand % &
worked through @ =ipe
the water lines and
made ferrotyping |
and other opera- |
tions difficult for
fine work, the
owner of a small
photographic stu-
dio overcame the
trouble by using an old hot-water tank as
a settling basin. Water entered the tank
halfway up from the bottom and was taken
off for the studio from the top. The sedi-
ment was periodically removed by drain-
ing off some of the water through a valve
at the bottom of the tank.

i
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Keeping Hay Out of Rake Wheels
with Old Auto Tires

Annoyance caused by wisps of hay twist-
ing and binding around the axles of your
rake, can be eliminated by slipping old
tires over the axles to ride inside the hub.

. i L
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“Squeeze” Joints Make This Saw Bench Rigid

OPLN - MOATISED
FRAME

LEGS TAPERED

When you build a stand for your saw
table or a low bench that must take real
punishment, rigidity is the one thing
vou're after. This bench can be made any
reasonable size and the strength of the
joints at the four corners is equal to the
strength of the stock of which the bench is
made. No glue or screws are used; just
two long rods, threaded at each end, are
all you need to assemble it. The saw bench
shown in the photo was made of 2 by 6-in.
vellow pine and the joint shown in the cir-
cular detail is the same at all four corners.
Legs, A, are halved onto the lengthwise
rails C. Cross rails B are housed into the
lengthwise rails and when the nuts on the

AN
HALF-LAP JOINT
ONM LEG ONLY

ends of the threaded rods are tightened
these parts are drawn together tightly.

Adjusting Your Cream Separator to Get All the Butterfat

Cream separators of the centrifugal type
may be the cause of considerable loss of
butterfat if operated to bring the highest
possible test of cream. One eream-station
operator says it is the aim of his patrons to
deliver cream of the highest possible but-
terfat content, in the mistaken opinion that
it is more profitable. According to this
operator, a hand-power separator cannot

be driven fast enough to bring about com-
plete separation of the cream from the
milk when the cream screw is turned down
to bring a test of much more than 35 per
cent butterfat. If the serew is opened
wider so that the test falls to 30 per cent,
there will be more skim milk in the eream
delivered but there will be little if any
butterfat lost in the skim milk.
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Bill-Poster’s Tacks Are at Hand
in Cork on Wristband

Slipped over your wrist, this holder keeps
tacks right where you need them when
putting up posters. It consists of a large
cork fitted with an elastic wristband, the
ends of which are cemented in slits cut
in the cork with a knife.

Corn Crib Shielded Against Mice
with Eave Gutter
Inverted and nailed along the lower out-

side edge of a corn erib, lengths of eave
gutter will make it impossible for mice and

POPULAR MECHANICS

rats to climb into the crib. Give the gutter
a coat of red lead and when dry, paint it to
match the building,

Artist’s Brush Cleaned on Screen
in Lid of Jar Cover

A suitable sur-
face for cleaning
art brushes con-
sists of a screen-
wire disk soldered
in the cover of the
brush-cleaning
jar. The disk
should be cut
slightly larger
than the inside of
the jar cover so
that it will take a convex shape when it is
forced into place in the cover.

WATER JAR s

~—FQRCE FIT—

Pipes and Tubes Dipped in Acid
to Mark Cutting Angle

Having many
occasions to cut
lengths of galva-
nized pipe and
tubing at various
angles, one tin-
smith marked the
lines for easy and
accurate cutting
by merely dipping
them into a jar of
soldering acid and
then thoroughly
rinsing in water. Galvanized coatings sub-
jected to the acid turn black, providing a
clearly defined edge to show where the
work is to be cut.

Carbon Copy on Back of Letter
Saves Filing Space

Many large offices are making ecarbon
copies of answers to letters on the backs of
the original letters. Thus, the blank space
on the reverse side of incoming letters per-
forms the triple service of supplying paper
for carbon copies, eliminating clips or sta-
pling, and greatly inereasing the amount

of space available in the files.
—John G. Roberts, Chicago.



ELECTRIC WIRING i 4 HOME

PART II
Installing the Equipment

A LTHOUGH the switch and outlet boxes
are not installed until after the cables
have been pulled through partitions and
floors, it will be necessary to locate the
exact position of the switch and outlet
boxes first, and then to make the wall and
ceiling openings. In this way the cables
can be pulled from one opening to the next,
and the ends of the cable left extending
from the openings for later testing and
subsequent attachment of the boxes.

Openings for Outlet Boxes: Switch
boxes may be used singly or a number of
them can be combined side by side which
is called “ganging.” In the latter case the
sides of the boxes are removed and the
remaining portions attached together to
form a single large box. Whether the wall
opening is to accommodate one switch box
or a number of them, the procedure of cut-
ing an opening just large enough, and no
larger, is the same. First locate the ap-
proximate position between two studs,
carefully drill a hole in the wall and re-
move just enough plaster to find the open-
ing between laths. Then, mark the outline
of the box on the wall with a pencil so that
one lath will eross the center. Then, with
a hacksaw blade, carefully cut out a sec-
tion of this lath along the pencil marks and
saw into the adjacent ones just enough to
form a hole to take the box, Fig, 14, so that
the small tabs at the top and bottom of the
box can be screwed to the uncut portions
of lath. The hacksaw blade should be used
so0 that it cuts on the pull stroke.

To install a ceiling outlet box, the most
common types of which are shown in Fig.
16, use a bar hanger of the type shown in
Fig. 17. A wire is fastened to the movable
stud and the bar is pushed through a hole
in the ceiling, after which the wire is used
to pull the stud back to project through
the opening. The hanger is turned so that
the bar lies across the lath, which will dis-
tribute the load. The outlet box is to be
attached to this stud as in Fig. 16. The box
may or may not be countersunk in the
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plaster, as shown, depending on the size
of the fixture canopy.

Installing Cable: It is easy to pass a ca-
ble from point to point when there is a
clear space between joists or studs extend-
ing all the way from one outlet to the next.
Another simple job is to install a wall out-
let on the first floor, as you can usually
drop the cable down into the basement
where it is connected to the nearest outlat
box. But where the cable must cross studs
as in Fig. 19, you can either drop into the
basement or vou ecan run the cable behind
the baseboard, removing plaster to form a
groove for the cable. To drop the cable
into the basement you will have to pass it
through the partition plate. Two methods
of doing this are shown in details D and E
of Fig. 20. To pass the cable through par-
tition plates at the ceiling as in Fig. 19, it
may be possible to drill this hole from
above, as in detail A of Fig. 20. The hole
can be plugged later. Otherwise the meth-
od shown in details B and C, Fig. 20, can
be followed. To do this, first slit the wall-
paper as in Fig. 21, fold the paper back and
make a hole large enough so that you can
insert the bore at an angle to go through
the plate. Then drill a second hole straight

CABLE AROUHD
OBSTRUCTIONS
WHEN TOO DIFFICULT
T GO THROUGH

@

across at the bottom but only partly
through the sill, after which the cable can
bhe passed through the plate easily as in
detail C of Fig. 20.

When passing a wire from one floor to
another, it may be necessary to go through
a sill and plate as in detail F of Fig. 20.
When encountering other forms of ob-
structions, it is sometimes possible to run
the cable exposed through attics, and in
closets where exposed cable is not objec-
tionable. For example, Fig. 22 shows a
cable run around the obstruction that was
drilled through in detail F of Fig. 20. In
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some cases the baseboard can be removed
and the cable can be hidden behind it
where it comes up through the floor, mak-
ing it even less noticeable.

In pulling cables from point to point, you
will find a “fish wire” handy. This is first
passed through the channel and then the
attached cable is pulled through. Any fair-
ly stiff wire will be suitable. In some cases
it is necessary to use two lengths of fish
wire as in Fig. 26. In this case one length
is pushed into the opening at the ceiling
and pulled out at the baseboard opening.
A hook is formed on the end of this wire
and pushed up through
the hole in the sill. A
hook is also formed on the
end of the second wire,
which is pushed down
from the top. The two
wires must be hooked to-
gether, which may re-
quire some effort and pa-

HACK SAW AT
RIGHT ANGLES

at the upper outlet and
guiding the wire at the
other openings, it
is possible to pull
the hooked joint |
out at the top, !
which leaves a
continuous length
of wire between
outlets. Besides

L SECOND FISH WIRE
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the use of fish wires, ordinary furnace
chain is useful for pulling up wires through
partitions. It is dropped down from an up-
per opening and the lower end is pulled
through sill holes by means of short wire
hooks, after which the wires of the cable
are attached and the cable is pulled up.

A length of cable long enough to reach
from one outlet to the other, with a couple
of feet surplus, is cut next. The manner of
cutting BX is shown in Fig. 25. Non-
metallic cable is cut with a sharp knife.
The wires are cut with a pair of side-cut-
ting pliers. The end of the cable is fastened
securely to the end of the fish wire and it
is then fed in at one opening while the
wire is pulled at the other opening and
guided at temporary openings between the
two. The entire cable is pulled in leaving
only about 8 or 10 in. for connections at
the outlets.

Connecting Cable to Boxes: After all
cables have been located and their ends
project from the holes, the switch and out-
let boxes are installed. Each box has a
number of “knock-outs” and the required
number of these must be removed by
striking them with a ball-peen hammer.
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KHOT

“DRIVING
LOCK HUT

Then the cable covering is removed about
8 in. from the end. Do this carefully to
avoid damage to the wires which are left
extending. Now fit a connector to the cable
and attach to the box as in Fig. 28, driving
the locking nut home with a screwdriver
as in Fig. 27. Before a switch box is
serewed to the lath, the tabs on the top and
bottom are adjusted so that when fastened
in place, the front edges of the box will be
flush with the surface of the wall.

Splices: As all connections are made
within outlet boxes, there will be no great
strain on splices, except in the case of drop
lights. For all connections but drop lights,
use the pigtail splice shown in Fig. 24, al-
though this can be used also for drop lights
if strain on the splice is relieved by tying
an underwriters’ knot in the drop cord,
Fig. 29. The knot rests on the bushing of
the outlet-box cover and takes the strain.

Testing: Before soldering splices, and
before attaching fixtures, switches, or wall
outlets, the circuits must be tested. With
the main switch off, connect two or three
dry cells in series to the new circuit. A
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buzzer with two lengths of wire attached
is used. When touched to the two wires
which are to be attached to a wall outlet
or to any outlet not controlled by a switch,
the buzzer will operate. When connected
to the wires for a fixture controlled by a
wall switch the buzzer should not work
unless the two wires for the switch are
touched together. If three-way switches
are used, all three of the wires should be
connected together at each switch. Test
three-way switches also with separate
wires. If one lead is connected to the “hot”
wire and the other to any grounded object
(water pipe, radiator, etc.), the buzzer
should work. If the buzzer is connected to
a grounded wire and to a grounded object,
it should not buzz. If BX is used, the metal
tube and all outlet boxes are grounded,
and they should be tested in this way. If
the buzzer operates when it is not sup-
posed to, it indicates a short circuit at some
point. If it does not work when it should,
it indicates an open circuit (a broken con-
ductor or faulty connection).

Soldering and Taping Splices: All splices
must be made mechanically and electrical-
ly sound, and they must be soldered and
insulated in a manner equal to the original
insulation, The copper wires must be
scraped or sanded clean before joining.
After testing, rosin or non-corrosive paste
soldering flux—not acid flux—is applied
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and the wire is heated with a blowtorch or
a hot soldering copper. Then wire solder,
either plain or rosin-cored, is applied to
the hot joint. If properly performed, this
operation will give a perfectly tight and
secure joint that will not loosen. The sol-
dered joint is next wrapped with rubber
tape as shown in Fig. 24. First fold a short
length over the tail of the splices. Then
wrap the splice spirally with rubber tape,
starting from the insulation on one wire
and overlapping the turns, completely cov-
ering the bare wire with rubber as thick as
the original insulation. Finally wrap the
whole splice with friction tape in the same
manner, applying two layers to complete
the splice.

Attaching Fixtures: Switches, wall out-
lets and fixtures are attached next. If the
screws for attaching the wires to the de-
vice are of different colors, the silver col-
ored one is to be attached to the white
wire and the brass colored one to the black
wire. In the case of lighting fixtures which
come wired with lampcord, one of the
wires will probably have a tracer thread
of a distinet color woven into the insula-
tion. This is to be connected to the white
or grounded wire in the outlet box. Large
ceiling fixtures generally employ a “hickey”
which attaches to the stud in the outlet
box and also to the stem of the fixture.
See Figs. 18 and 23. A canopy sliding up
and over the stem conceals all connections.
Small fixtures may be fastened as shown
in Fig, 17, by means of a strap screwed to
the box or to the stud, and to which the
fixture itself is screwed.

Finishing: To finish the job, flush plates
are installed over all wall outlets and
switches. Bakelite plates in a variety of
colors are generally used, although mirror
or metal plates are also available, All
temporary openings should be plastered
over with patching plaster, which is avail-
able at any hardware store.

Baseboards and molding that were re-
moved should be nailed to the studs, not to
the lath. Holes in the floor should be
plugged. A plug of the same kind of wood
should be used as a rule, but in an inac-
cessible place, a cork held in place with
shellac is often satisfactory. Finally, wall-
paper that has been removed should be
pasted back and any place where paint has
been damaged should be touched up.
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Shovel Board in Wagon or Truck
Saves Time and Labor

When hauling corn, coal and similar ma-
terial and you have no regular drop end-
gate, set a wide board in the wagon or
truck box as indicated. When shoveling
off the load, the board will enable you to
slide the scoop under the material.

Cork Pads on Miter-Gauge Clamp
Prevent Marring Work

Cork disks taken from discarded hottle
caps make excellent pads for the miter-
gauge clamps of a circular or band saw.
The disks, which are glued to the ends of
the clamp screws, prevent marring the
work and improve the holding qualities of
the clamps.
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Box for Dispensing Horse Feed
Hooks over Manger

| HORSESHOL HANDLES
| ANDL HOOKS
| |

Instead of setting his feed-dispensing
box on the floor and then stooping to meas-
ure out portions for each horse, one farmer
nailed horseshoes to the box so it could be
hooked over the mangers. A pair of horse-
shoes also serve as carrying handles.

Hose Shields Ground Wire

When running a wire to the ground from
an electric line extending to a farm, some
means should be provided to keep live
stock from rubbing against it. In one case,
a length of old garden hose was split along
one side and slipped over the wire where
it was held by large staples.

Grinding Taps to Get Threads
That Fit Snugly

Workmen who
experience trouble
in machine-tap-
ping holes to snug
fits will find that
by honing the taps
slightly they can
do better work.
Use a small 60°
hone of triangular
shape and about the size of a lead pencil.
Press one edge very lightly against the
slowly rotating tap at the cutting end and

TRIANGULAR 9
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allow it to travel upward, following the
thread spiral. Repeat this operation one or
two times, starting at the lower end each
time. This has a tendency to dull the tap,
and if carried to extremes, will sacrifice
quality and finish of the thread for what-
ever advantages have been gained in size,
and may ruin the tap.

—N. Ballard, Oakland, Calif.

Emergency Pad to Drive Bushings
Cut Out of Auto Tire

For driving a
bushing or pin
when a soft ham-
mer is unavail-
able, cut a piece
from an old auto
tire to the shape
indicated to serve
as a cushioning
pad. Grip both the
pad and hammer
in one hand, and
you will find that the natural spring of the
pad tends to keep it against the hammer
head as the blow is struck. If both hands
are free, you can hold the pad with one.

Non-Slip “Spikes’’ on Ladder
Make Climbing Safer

Difficulty of climbing a haystack is less-
ened if you use a ladder with wooden
spikes near the upper end. These project
downward and are stuck into the stack,
holding the ladder firmly in position.




Periodic cleaning and greasing of roller-chain
drives on bicycles, scooters and motorcycles
practically doubles the life of the chain

RDINARILY a roller chain is simply

allowed to take care of itself until it
wears out and is finally discarded. Just
how long the chain lasts under this sort
of care, or the lack of it, depends on the
conditions under which it operates. Grit
and dirt greatly accelerate wear under a
given load and where the chain operates
in the open without a cover it is very apt
to collect abrasive material from other
sources. Hence, merely putting oil or
grease on a chain that is exposed to dusty
operating conditions can hardly be rec-
ommended, because the oil that does re-
main on the chain simply gathers a greater
amount of foreign material to eventually
work into the bearings. For this reason a
comparatively dry lubricant should be
used. Of course, a chain that has been in
use for some time will need a thorough
cleaning to remove the last traces of dust
and grit before there can be any effective
lubrication where it is most needed.
First, wash the chain thoroughly in gas-
oline, Fig. 1, then coil it and place in a
large flat tin such as a bread tin or the
bottom portion of a 5-gal. oil can, Fig. 2.
Fill the tin with just enough graphite
grease to cover the chain completely. It is
best to use graphite grease because the lat-
ter forms a surface on metal which is to a
certain extent not only self-lubricating but
also encourages the distribution of oil—
two properties which are of great value
where the chain is intermittently lubri-
cated. The grease is heated over a gas
plate until it is thoroughly melted and then
is allowed to cool. This is repeated two or
three times, allowing to cool each time.
Alternate heating and cooling tends to
draw the grease well into the bearings.
Watch the heating process carefully for if
the grease is allowed to become too hot
there is not only danger of fire but the
temper of the chain is likely to be drawn.
A chain that is run either too loose or

CHAIN
TIGHTLY

COILED

\

GREASE IS MELTED

SLOWLY AND
ALLOWED TO COOL

CHAIM
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too tight will be noisy and cause a loss of
power. It should be kept adjusted so that
there is approximately 2 in. of slack in its
middle run. Fig. 6 D shows the proper
amount of slack in approximate proportion
to the run and relative size of sprockets, A.
Fig. 6 B and C show the extremes, too tight

MEASURING SLACK

and too loose. Either condition
causes wear and noise and in
the latter case may cause the
chain to “elimb"” the sprocket.

The usual procedure of pull-
ing the chain away from the
sprocket to detect wear is not
always reliable. Fig. 5 shows a
surer way. When a 5 or 6-in.
length of chain shows a
“stretch” of ¥4 to %& in. as in-
dicated at A, the chain should be replaced.
If the sprockets are badly worn replace
these also, before you put on the new
chain. Then be ecareful to aline the sprock-
ets properly as in Fig. 4, otherwise the
chain is likely to bind slightly and cause
loss of power and undue wear.

Swill Barrel Empties into Trough Directly without Dipping

To avoid the messy chore of dipping
swill from a barrel for his hogs, a farmer
located the trough so that one end project-

ed outside the fence and elevated the bar-
rel over it. A hole in the bottom of the
barrel was provided with a long-handled
stopper, which also served as a stirring
rod, so that the liquid could be turned into
the trough as needed, the stopper being
lifted or dropped into the hole.

Horse Is Drenched Easily

with Cow’s Horn

Instead of ad-
ministering medi-
cine to horses for-
cibly — drenching
—with a glass bot-
tle, which might
break in the ani-
mal’s mouth, one
farmer uses acow’s
horn, with the tip
sawed off.
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Store Advertises with Rain Gauge

A Nebraska druggist advertises in a
novel manner with a rain gauge. The gauge
proper is placed on
the roof, and rain
water falling into
it runs down a
copper tube into a
2-in, sealed glass
tube fastened
against the side of
the building just
above the side-
walk. Graduations
are etched on the
side of the tube to
correspond with those on the gauge. In
this way, when an inch of water falls into
the gauge on the roof and runs down the
copper tube it shows as an inch of water
in the glass.

Chains in Dairy-Barn Doorway
a Good Fly Chaser

Suspended from a hinged support over
the doorway of a barn, discarded skid
chains will serve to brush off flies as the
animals enter. This will help to keep the
flies out of the barn at milking time, and if
the interior of the stable is kept darkened,
there is little possibility of their entering
before the work has been completed,

i
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Barrels Skidded over Linoleum
on Paraffin Blocks
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Having a number of heavy barrels to
move over the linoleum-covered floor of
an office, this platform, fitted with cakes of
paraffin for skids, was used to move them

without marring the floor. Some of the
paraffin was scraped off on the floor, but
this was wiped up without difficulty after
the job was finished.

Pipe Handled without Damaging
Threads on the Ends

Instead of using iron hooks in the ends
of large pipe when handling it with a hoist,
use wood pins
turned as indicat-
ed. The pins will
not damage
threads, which
sometimes hap-
pens when hooks
are used with the
result that time
and money are
lost in repairing them. Or, maybe the pipe
is assembled with the damaged threads
and leaks result, so that part of the pipe
has to be taken down and replaced.

HARDWG":‘JD PIN
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Pinfeathers Pulled from Poultry
with Melted Paraffin

The tedious job of removing hair and
pinfeathers from dressed ducks and geese
was speeded up by one poultry raiser, who
first dipped them in melted paraffin and
then in cold water to harden the wax.
When the paraffin was pulled off, it re-
moved the hair and feathers. The same
idea can be used by anyone who dresses a
fowl only occasionally by simply melting a
small amount of paraffin and applying it
with a brush. The melted paraffin should
be at a temperature just high enough to
keep it from hardening, otherwise it may
damage the flesh of the poultry.

Artist’s Brushes Held Vertically
in Doubled Lead Strip

By folding a 3-
in. strip of lead as
indicated, a sign
painter made a
holder for small
brushes. A stove
bolt through the
center of the hold-
er keeps it from
spreading, and
provides a double
row of receptacles. The metal does not
scuff the handles of the brushes, and the

STRIP SF-' LEAHD
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weight is sufficient to prevent them from
being knocked over easily. Also, the soft
lead permits any of the receptacles to be
reshaped with the fingers as desired.

Chart to Record Pipe Fittings

The problem of
neatly recording [¥
pipe fittings, espe-
cially reducing l-
tees and elbows
that have openings [
of different sizes, |[¥
is solved with this
chart. Itis marked Fo
off in squares, one i &
row of squares for
each opening of the fitting, which is
sketched on the margin of the squared por-
tion of the chart. In recording, the num-
ber of pieces is written in the top row with
the opening sizes written in the rows op-
posite that portion of the sketched fitting.

—W. F. Schaphorst, Newark, N. J.

REDUCING TEES

REDUCING ELBOWS

|

Barbed Wire Stapled to Beehives
Keeps Livestock Away

When livestock is turned into an orchard
or lot to pasture where beehives are locat-
ed, string barbed wire over the hives as
shown. This will keep the animals from
upsetting them during the night when the
bees are inactive.
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Motorists who grease their own cars and
have no gun for filling the transmission
and differential, can make one from a thir-
ty-cent garden spray gun of the type used
for dusting plants. Put the grease in the
gun tank, insert the hose in the housing
and operate the handle. Better lubrication
can be accomplished on springs, brake
linkages, steering-gear bearings and other
exposed joints of some ecars if they are
covered with heavy canvas sleeves to help
keep out dust. The sleeves are provided
with grease fittings by putting washers on

i e CANVAS SPRING
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each side of the cloth and driving thin nuts
onto the fittings. Wire is twisted tightly
around the sleeve ends to hold them in
place. When using a grease gun, care must
be taken not to burst the sleeves by ex-
cessive pressure.

———
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Drainings from Empty Oil Cans
Salvaged in Trough

—— .
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Qil that clings to the sides of empty oil
cans is saved by one filling-station owner
who turns the cans upside down in a sheet-
metal trough and allows them to drain for
a few hours. The trough should be kept
inside a building away from dust. Or, it
can be inclosed in a box.

Avoid Poor Battery Connections

When a battery is installed in a warm
garage, always retighten the cable lugs
after the temperature of the metal has been
reduced to that outdoors. Unless this is
done, contraction of the battery posts when
exposed to the cold outdoors will make a
poor electrical connection to the cables.

—V. A. Zimmerman, Decatur, Ill.

Priming a Dry Fuel Pump
By, A

r

Instead of using
the starter to
prime a dry fuel
pump, which may
run down the bat-
tery, try the fol-
lowing method:
Remove or loosen
the fuel line from
the pump to the
carburetor, and
then remove the

POPULAR MECHANICS

screws that hold the pump. This will en-
able you to operate the diaphragm by hand
much faster than is possible with the start-
er, and the battery will still be in shape to
start the motor after the pump trouble has
been corrected.

Battery-Cable Lugs Greased
to Avoid Corrosion

When installing
a new battery,
heat the battery-
cable lugs and dip
them in grease
long enough to as-
sure good cover-
age. This allows
the grease film to
penetrate the ex-
panded pores of
the metal better than when it is cold, and
assures good protection against corrosion.

*'J!' :.-n‘ “ft‘ |
_'___ =-GREASE

Generator Charging Controlled
by Heater Rheostat

The small rheostat used to control heat-
er motors provides a good manual control
for the generator charging rate. The wire
leading from the ammeter to the generator
is cut and the ends connected to the rheo-
stat. If the latter is the illuminated type,
it provides a visible charging indicator.

Visual Timing of Motor

| B-VOLT BULE
| AND SGCHET

The motorist who wants to time his own
motor will find that a 6-volt bulb and
socket will enable him to do it with a fair
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degree of accuracy. Just wire the socket
in series with the coil and distributor as in-
dicated. The bulb will burn while the
breaker points are together and go out
when they separate. In this way, you can
set the points so that they break just as the
timing mark centers under the pointer.

Worn Headlamp Connectors
Repaired with Tinfoil

When the sleeve
connectors in the
wires leading to
the head and tail-
lamps of my car
became so worn
that they fitted
loosely and al-
lowed the lights to flicker, I repaired them
with tinfoil. This was wrapped around the
male part of the connector so that it fit
tightly in the female part to give good
electrical contact.

—Leo. D. Levanas, Los Angeles, Calif.

Screwdriver Altered to Adjust
Overhead Valves

Holding a screw-
driver in the slot
of a push rod when
adjusting over-
head valves while
the motor is run-
ning, is an easy
matter if you use a
screwdriver hav-
ing the end of the
blade altered as
shown. Small pro-
jections at the sides of the blade prevent
the screwdriver from slipping.

Safety Precaution for Child
Riding in Back of Car

If small children ride in the rear seat
alone, they may accidentally fall against
the door handle and open it while the car
is in motion. To avoeid this, remove the
handles and replace them in a vertical po-
sition. Thus only a direct pull in an awk-
ward position for children, will open the
door.—C, Pettrich, Bronx, New York, N. Y.
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Roll Floor Makes Double Deck
in Truck Body

To increase the capacity of his truck for
hauling baskets of lettuce and other light
vegetables, one driver uses a portable floor
that can be rolled up in a bundle when not
in use. It consists of oak slats fastened to
heavy canvas strips. Slides are holted to
the sides of the body to support the floor.

Assuring Contact at Distributor
and Spark-Plug Wires

Terminal ends of
spark-plug wires
often corrode
where they enter
the distributor,
and set up a high
resistance against
the passage of
current at this
point. Or, the cor-
rosion may reduce
the diameter of
the metal sleeves
at the end of the
wires so that poor contact is made with
the distributor. To assure good contact,
pull out the wires and apply a couple of
drops of mercury in each “well” and then
re-insert the wires,

—Minoru Kinnura, Clallam Bay, Wash.
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Small Window in Grease-Pit Door
to See Arrival of Customers

i
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ATTENDANT
WIORKING IN
GREASE PIT

Attendants who operate small service
stations alone will find a small window

POPULAR MECHANICS

near the bottom of a grease-pit door handy
as it permits them to see customers who
arrive while they are working in the pit.
It also enables them to keep an eye on any
merchandise that may be displayed out-
side.—V. Robinson, St. Paul, Minn.

Pie-Tin Cover on Washing Pan
Prevents Evaporation of Gas

Gasoline kept in
a pan for washing
small parts in a
garage can be pre-
vented from evap-
orating rapidly by
fitting the pan with
a floating cover,
which will also
serve as a tray for holding the parts as they
are cleaned. Such a cover can be made by
providing a pie tin with a kettle knob.

GASOLINE PAN

Sturdy Bookcase Built of Stock Lumber

POPULAR MECHANICS MAGAZINE
200 E. Ontario St. Chicago

Enclosed find 10 cents for Craftplan No. 3008—
Sturdy Bookcase Assembled from Stock Lumber

[ ]
I 3

I am a subscriber

Please check 1 buy at newsstand

Nnmn
Use peneil

Address

State

City

The work can be done with ordinary
hand tools. If the case is to be painted,
you can use second-grade white pine

Simple Design—Sides are plain except
the two rounded corners at the top,
which give pleasing, simple lines with-
out a boxlike effect.

Shelves Set into Sides—Shelves are fit-
ted into grooves in the sides and the
entire assembly is screwed together.

Fits Flush Against Wall—Lower back
edges of sides are cut to fit over base-
board so that the case will set flush
against wall. For the same reason, the
plywood back extends only to the shelf
just above the baseboard.

Screw Heads Are Concealed—All screw-
head holes in the front and sides are
filled flush with the surface of wood be-
fore painting. Or, wood plugs are used
where natural wood finish is desired.

Craftplan No. 3008 gives you complete

plans and instructions on procedure.

This will be sent to you upon receipt of
ten cents and the coupon
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GOING TO THE NEW YORK FAIR? Be sure to
take your Kodak. Stop at the Kodak Build-
ing, where Eastman experts will advise you
what to take and how to take it. And there
you'll see the unique and gorgeous Cavalcade
of Color—the GREATEST PHOTOGRAPHIC
SHOW ON EARTH, Nothing like it has ever
been seen before. Don't miss it.

M:inial‘.lll‘es |

(full-color) phntngrﬂPh‘f 2

EKodak 35, Kodak Anastigmat £.5.6 lens,
and Kodex shutter (3 speeds to 1/100 sec-
ond), $§14.50—a new low price.

Kodak 35, Kodak Anastigmat f.4.5 lens,
Diomatic shutter (4 speeds to 1150, de-
layed action), $24.50—a new low price.

Kodak 35 with Kodak Anastigmat Special
f.3.5 lens and Kodamatic shutter (5
speeds to 1200, delayed action), $33.50
—a new low price,

Kodak 35°s make 35 mm. negatives
that, through modern photofinishing
methods, vield big 24 x4-inch black-and-
white prints. Have fast lenses, precision
shutters, eve-level finders, finger-tip fo-
cusing, automatic exposure counter.
Load with Kodachrome (full-color) Film
as well as black-and-whire.

Kodak Bantam £.5.6, with Kodak
Anastigmat lens, 1/106-second
shutter, folding optical finder,
tlm-centering mechanism, 514
—a new low price.

,-,_.. Kodak Bantam f.4.5, Kodak An-
._’ astigmat Special lens, 1J200-
second shutter, plunger-type
body shutter release, film-center-
ing device, $22.50—anew low price.

Kodak Bantams lead to black-
and-whitepicturesasbigasthem-
selves; modern photofinishing
methods give you 24 x4-inch
prints. And both of the models
abovealso take Kodachrome Film.
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ovie Making, |‘r.-r fun
profit,  Offers hundreds of
afmAEing, money - seving
Bargains in new aml used
still, mavie Camaeras,
Lenses, Films, I":qmau're-
Meters, Enlargers, Dark
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photographie. Central
! 3 fern ou Ameriea’s most
- 5 complete, varied stock of
foreign Jl.rl-l.1. domestic merchandise from world's
]mr!lng' makers! Eastman Koddak, Zeiss, Bell & Howell, Graflex,
Geveart, Korona, Bausch & Lomb, etc. SAVE at Contrall Satls-
faction guaranieed or moeney bock, We take your old camera and
equipment in trade. Write for Free camemn hook!

CENTRAL CAMERA CO.

230 5. Wabash Dept. H-18 Chicage, U. 5. A.

PHOTOGRAPHIC HEADQUARTERS since 1899

@ Holds permanently on china,
glass, wood, metal, leather,
paper, fabrics, Not affected by
heat, cold, moisture. Driea
qulnkl;.r Ideal for model mak-
ing, as well as for mending.

FHEE! “Dzark Hmle:.r Tells About Flshmg i

113 puize thrilling . fishing adventiares I:.-
Amieric & dean rErllr ' l'| hi"'\-]'lILllll iLical by
& |I ustrati;d., You | friea, “-JI.1 JEIH-:HE-IJH I'l'IIJ
TlJR!', AT !1 r;hhnu ﬂ‘l.'l-cus H.l'duhi“'qiﬂ HI

|||||

® 9" Workshop Back- Geared Secrew- Cu‘ttmg Metal
Waorking Lathe now in Model PL Chuick Changes Gear
| and Model B Standard Change Gear with power
i cross feed, also Model C without power cross leed. B
¥ 38 attachments for Mfg., Laboratory, Repair Shop. §
2y OTHER SIZES: 5", 11", 13", ]I'!_’:*_ 16" mnd 16-24* pwing,
bed lengtha 87 to 127, motor drive and Countershalt drive,

SOUTH BEND LATHE WORKS
644 E. Madison 5i., South Bend, Ind., U, 5. A.

FREE § Write for Catalog Mo, 46-1 showing
8 complete details of the mow 5 lath 2,

8 § B R B B B B
Socuth Bend Lathe Works

644 E. Madison St.

South Bend, Ind., U.S5. A,

l Send Catalog No. 46-B Free, Postpaid

HNama
Address ==

City__ Stata
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D}rnamlte—the Life Saver
(Continued from page 213)

doomed tanker drifted aimlessly, and then
sank in fifty feet of water.

The position of the 440-foot wreck made
it a menace to navigation, so a crew of
divers, skilled in blasting, set to work.
One-third of the vessel was sheared off,
raised and towed away. The rest of the
hull was cut into pieces which were
brought to the surface by a derrick barge.

More recently, the S.S. “Port Victoria”
came to grief in the lower New York Bay.
When it was realized that this large ocean
liner could not be salvaged, a deep hole
was blasted in the sand at the bottom of
the bay. This hole was alongside the ship
for its entire length. The great hulk slipped
into the hole. Subsequent checking showed
that the vessel was sinking deeper and
deeper into the sand.

Only last summer, the excursion steamer
“Mandalay” sank in New York Bay. No
lives were lost, but the boat was beyond
saving. Again, federal engineers resorted
to blasting to rid the port of a navigation
hazard.

Taming Ol' Man River to keep swirling
flood waters from thousands of doors is a
continuous job, with dynamite adding its
bit where necessary. The explosive is used
to straighten the courses of rivers, to re-
move obstructions that would dam them,
and otherwise in flood-control projects.
When the Mississippi goes on a rampage,
dynamite crews rush to strategic points
and stand by waiting the signal to blast
levees and lower the water level for the
protection of cities, towns and smaller
communities.

Sudden thaws or heavy spring rains all
too frequently cause the break-up of ice in
many streams. Ice jams form at bridges,
waters are dammed and streams overflow
their banks. Property is damaged and life
endangered. Dynamite is then used to re-
lease the impounded waters, either by de-
stroying jams or by ripping channels
through frozen streams to permit free flow.

The fire which followed the earthquake
at San Francisco, in 1906, gave dynamite
its opportunity to establish firmly a repu-
tation as a fire fighter. To the accompani-
ment of the roar of blasts, flammable struc-
tures were leveled, and the spread of the
great fire was retarded.
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Forest fires and blazing oil wells and gg ?
wells have given dynamite chances to com-
bat fire. The explosive has been used time
and again to extinguish fires in petroleum
and natural-gas fields.

Taking down a condemned factory chim-
ney is slow, costly and none too safe for
those who do it. But by the skillful use of
dynamite the tallest stack can be brought
down in no time, at minimum cost and
without risk of life or injury. Too, the
chimney can be thrown down within
inches of a line drawn from its base.

Landslides that threatened highway and
railroad travel in different parts of the
country have been stopped or prevented
by resorting to blasting to form corruga-
tions in the solid ground, deep down.
These ridges anchor fugitive earth fills and
prevent slipping. A hill-side mining town
in Pennsylvania was saved from serious
damage when the earth began to slide.
Cracks appeared in sidewalk and street.
The shifting of the ground was caused by
water seeping over the underlying shale
and slate, about twenty-five feet below the
surface. This loosened the earth from its
firm foundation.

Explosives engineers loaded holes with
dynamite and blasted the shale and slate
to roughen the surface enough to prevent
the sliding of the earth. They then did fur-
ther subsurface blasting to provide means
for the water to run off through natural
channels. And the slide was halted.

Dynamite has made highways safer
through its use in the reduction of grades
and the elimination or modification of
curves. This applies especially to roads in
hilly and mountainous sections.

Pure water, so essential to health, and
water to control fires flows into the met-
ropolitan area of New York through water
tunnels more than one hundred miles in
length, every foot of which has been blast-

ed through solid rock.

Thus dynamite, through contributing to
safety, health, comfort and convenience, is
an indirect, as well as a direct, saver of
lives,

€[ Popular Mechanies Magazine can furnish
the name and address of the maker of, or
dealer in, any article described in its pages.
If you wish this information, write to the
Bureau of Information, inclosing a stamped,
self-addressed envelope.

STANLEY

EASY TO READ
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| Stanley "“Zig-Zag' Rule
With Vertical Figures
Easiest of all folding rules

to read. & foot.

In 1850 the first Stanley Hule was made. Eighty-
nine years of research and development have built
a preference for Stanley Rules among all types of
craftsmen whe appreciate quality and design.

The two rules shown here are outstanding in that
they combine finest guality with an unmatched
ease ol reading. They are bul two of scores of

practical Stanley Rules all described in Stanley

Tool Catalog No. 34. Write for your free copy.

No. 6386

“Pull-Push’'' Rule

| s Ies:‘reﬂ Reading

| Black and white blade—you
| can almost read it in the
| dark. B it. flexible-rigid blade.
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L’.I-I 'I'l-'-1||.'n"'|. P PR Ko T
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|
Red indicator on case points to exact
inside meosurement . . . no guesswork,

STANLEY TOOLS

Division of The Stanléy Works, 105 Elm St., New Britain, Conn.
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Armature reconditioning in less than 10
minutes, bushings and bearings, valve re-
facing, pistons, boring, keyways, screw-
- eutting, tool making—these are
put a few of the many ways ga-
rage men can make money with
an Atlas Lathe. Send today
for full details and big free
catalog.

>4’ ATLAS PRESS CO.
843 N. Pitcher Kalamazoo, Mich.

Accurate Shooting at Lowest Cost With Chambered Air
BENJAMIN AIR PISTOLS

WITH LEVER HAND PUMP &
NEW 1840 MODELR EASY TO FUMP
anywhare, for practics firing er just plink- =
-1. You can bave a lot of fun with this target
it ik besat -;'prnul for amanusiion. Adjust-
A lHI pawer wdima om AR PRESEURE
f amaring II'I.II.EJ:HIIM'I'I locity and sccuracy
0 to 16 yarda, Economical asd prastiesl in-
o imivre vur enmping fshing. bunding, #ic. Mo
licemse requirsd from dealsr or Tactery.
Hingls Shot—NH or Pellps $5.50. BE & Bhot
E10,00, Holster $2.00 Ask Tar comp!
hl!illll.“lll—h'rmrh |n|t|-.'|l||r1|r|111.lFHF E
if roguestml, Encloss 10¢ § rll“'
ammunition. WRITE TODA

BENJAMIN AIR RIFLE Eﬂ..lﬂﬂl'lll St..5L Louis,Ma., .S.A
_“BETTER RESULTS
¥  WITH GLUE”

Send post card for booklet, “Better Re-
k. sults with Glue," containing many useful

hints about mending, model making and
home workshop jobs. Address: MeCormick
Sales Co., 402 Light St., Baltimore, Md.

at hardware, drug and 10c stores;
also in cans from 1{-pint tol gallon

re prowd of their Gerstner Tool Chests.
Free Calalog
GERSTNER TOOL CHESTS
4319 Columbia St. Dayton, Ohio |

7] WORLD’S LOWEST PRICED
ADDING MACHINE FReeTriat

GUARANTEED ACCURATE. Not a

Operates with anly = finger ﬂﬁ UHI.T‘Z“
Adds, subiracts, multiplies, divides. ravalL cosT
Counts up o a million. Pays for it=elf SEND MO
over anit over, Ideal Gifi—for Busi- “maNgY
ness, Income Tax eand School use,

MONEY BACK GUARANTEE. Send name and  ad-
dresz,. Pay postman n::lr ﬂ-.]: o0 plus postAEe. (Send
full eash if oul=ide 17, 5.} Monoy back in 10 days
if not delighted. .l.ﬂ!l'l'l'! WRITE. CALCULATOR
MACHIME COMPAMY (Mirs.). DEPT. 108, P. O.
B0X 1118, CHICAGO, ILLINGIS.

Relieve Pain
in Few Minutes
or Money Back

To relieve the torturing pain of Neuritis, Rheumatism,
Neuralgia or Lumbago in a few minutes, get NURITO, the
fine formula, used by thousands. No opiates, Does the work
quickly—must relieve cruel pain to your satisfaction in a few
minutes—or your money back, Don't suifer, Don't delay. Ask
yourdruggist todayiortrustworthy NURITOon thisguarantee,

Dos and Don'’ts of Bicycling
{Continued from page 251}

far past the age at which athletes in other
sports must retire.

Six-day racers ride in teams of two
men, and one man must be on the track at
all times. Of course, they don’t maintain
top speed for six days—that would be im-
possible—but they must compete with the
other teams in sprints and jams while the
spectators are there to cheer them on. The
fastest pace is attained in the sprints,
around forty-five miles per hour, and then
comes the jam, which lasts longer at the
lower average speed of about forty miles
an hour. After the crowd has gone, the
racers slow down, one riding for one to
three hours, while the other sleeps.

In discussing racing speeds, Hill points
out that wind resistance is about the only
thing that holds down bike speed. Under
some conditions, such as having the rider
paced by a train or an automobile with a
windshield constructed to protect the rac-
ing bike, speeds up to eighty miles per hour
have been attained.

Today, six-day bike races are held in
many cities of the United States as well as
in other countries, and hundreds of thou-
sands of spectators get their biggest thrills
from the jams, as well as the anties, of the
racers. But there's danger, too, on the six-
day tracks, which are about one-tenth of
a mile long, banked on the turns at a fifty-
five degree angle. That’s where Hill, who
began riding professionally at eighteen,
received the injury that caused his retire-
ment. While attempting to pass between
another rider and the fence at the top of
the track, Hill struck the fence and landed
on his back down on the flat, inside the
track. That spill resulted in four broken
vertebrae, and while Hill recovered, his
doctor advised him against further racing.

Probably the greatest bicycle racing
event in the world is held each year in Eu-
rope. It is the Tour of France, a 2,946-mile
event. The 1938 event, won by Gino Bar-
tali in a riding time of 148 hours twenty
minutes, was witnessed by more than
1,000,000 fans.

The bicycle is probably the oldest fabri-
cated article still being manufactured, in
which the basic principles have been
changed the least. The first one, back in
1818, had a saddle, two wheels and a han-
dlebar. But it had no pedals and was called
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a “walk-along” because, when seated
astride, the rider pushed himself along
with his feet faster than he could walk.
The ’'80s brought the first safety bike,
which had both wheels of the same diam-
eter and a chain to transmit power from
pedals to rear wheel. Just a little later
came the pneumatic tire.

In the ten years prior to 1938, 5,250,000
bicycles were produced in America. Of
these, nearly 2,500,000 were manufactured
in 1936 and 1937, due to a sudden increase
in popularity. Yet the United States is lag-
ging far behind European countries in the
use of bicycles. This country has thirty
times the area of the British Isles and
about two and one-half times the popula-
tion, yet only two-thirds as many bicycles.

However, the bicycle is gaining ground
steadily in this country and today between
seven and eight million are in use. Bicycle
trains, which carry riders and their bikes
to desirable starting points for a day’s out-
ing, are popular. Hundreds of bicycle
clubs, with thousands of members, have
been organized. Cities and states are pro-
viding special bicycle paths in parks and
along highways, with warning signs for
the protection of riders. Educators and
safety directors are advocating state li-
censing of bicycles.

Importance of knowing how to ride a
bicycle in accordance with traffic regula-
tions is already recognized in some schools
which offer students a course in riding.
Teachers organize clubs and give each
member a skill test of riding fifty feet be-
tween two lines the width of the handle-
bars apart. The purpose of the clubs is to
develop safe riding habits, to inculcate a
sense of responsibility and to acquaint
children with traffic laws. The bicycle
rider of today, say the sponsors, will be
the auto driver of tomorrow.

Rules of safe riding, as Hill lists them,
call for riders to obey all traffic regula-
tions, such as red and green lights, one-
way streets, stop signs and hand signals;
to ride in a straight line; to use white light
on front and reflector danger signal on rear
of bike for night riding; to have horn or
bell for signaling your approach; to give
pedestrians the right of way; to watch for
cars at crossings and pulling out of park-
ing places; to avoid hitching on vehicles,
and to never carry another person on your
bicycle.

LOOK OUT/ g
SHE’S THE “WILD WOMAN" |

ONE WHIFF of that workman’s smelly
Lriar. and Borneo Bess went on a ram-
page! Hey, you—clean your pipe and
smoke a mild tobacco that smells good!

AFTER THEY quicted Bess, they made

it a permanent peace by refilling the of-
fending briar with a sweet-tastin’, grand-

i = 3 AT
smellinburley blend: SirWalter Raleigh!

IT SMOKES
AS SWEEI

| FREEBOOKLET tells how to make your old

HOW TO pipe taste better, sweeter; how to break
CARE in a new pipe. Write for your copy today.

l Brown & Williamson Tobacco Corpora-

YOUR PIPE || tion, Louisville, Kentucky, Dept. P-98.

I MEW RADIO PROGRAM SirWalter Raleigh "Dog Howse,” 10:30

EDST every Tuesday night, NBC Red Network,
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l _FOR EVERY TOOL KIT
'. DIXON'S GRAPH-AIR GUNS

[ —JUST SQUEEZE!

“
d
Blow Dixon's Mlcrr:rf_!,.nq
Powdered Graphite with
Dixon's Graph-Air Gun exactly
where needed to squelch squeaks, re-
move rattles, stop binding, fight friction.
Thousand and one uses in your wark, home, car and
play. Unequalled for locks, guns, reels,
hinges, bearings. Resists heat, water, acids,
alkalis, pn:uurm Hl.-!.r:-r thickens, gums,
drips or dilutes. * Junior”™ Madel, flled with
900 shots, 30¢. Rubber reﬁllnble Model,

filled 75¢. B-Time Refills 50¢. At your
dealers, or write Dept. C-G 26, ¥

JOSEPH DIXON CRUCIBLE CO., JERSEY CITY, N. J.
BEEN ON A Detour IATELY 2

Chiipees are that making turns was confusing—made
You wonder if you were going in the right direction.
With the Holl Streamline Aulo
Uompasz on ¥our windshield, there
Is no need (o even hesitate, Qives
assurance of direction at all times.
No more lost miles, backiracking
or worr¥., Only 22095 at your \
dealer, Two-plece model $1.95 S

Write for literature.

HULL MFG. CO., P. 0. Box 245-D1E, WARREN. OHID

Il frie
dodny's frreatest outdoor
WO Hee.  your '|_'|||||
F 'u.'u-,. for FREE copy of motorcyclls
W, "The ENTHI -I'n."-:.'c
Harley-Dawvidsan Motor 1 1
i Milwaukes, Wis.

HARLEY-mwnsoN

MOTORCYCLES
SAVE |

Qi MONEY

BUILD YOUR OWN FAN

THHREE-BLADE i TWO-BLADE
Propelbers for 15 HL1*. Motor for 1/6 H.I*, Motor
Shigped Size Sh aﬂ Price | Size Bhaft Price
<] T e H talis ¥ 1L $3.25
Callext ] g; " 1.,," .1| ].L " 1g 4 a A
" ’ LM R 3.00
MICHAEL ELECTHIB co FIH‘I".. Bll.ﬂ‘.. P., Fort Worth, Texas

MEGOW'’'S New Catalog NOW READY!

Zhows the sensational new qguick-building COMMANDER
and CADET gas-powered models (gee illus.). Also new
CLAS3 0 ENDURANCE CONTEST rubber-powered
models. Model 3hips, HD-Gauge Railroads, ready-
made parts and supplies. Send Se for your
capy today!

MEGOW'S Brpt.f My tiow, 2
OR 17 M. Dlll'l.l"l“ 57., CHICAGOD

WE WANT CAPABLE MEN

to herome Distrlet Supervlzors over excluzive
diztricts in the distribution of the NEW,
KEYLESS, SNAP-UP ELECTRIC GAS TANK
LOCK FOR CARS. FEntirely new disiributing
plan meeting with womderful guceess,
“LET US PROVE IT"

SNAP-UP GAS CAP CO. DEPT. D.

of Insect
TOP#ATCH .21
HNeat Rash

For quick relief from itching of insect bites, heat rash, athlete's
foot, hives, eczema and other externally cansed skin troubles,
use world-famous, cooling, antiseptic, liquid D.D. D, Prescrip-
tion. Greaseless, stainless. Soothes irritation and quickly stops
the most intense itching. 35c trial bottle proves it, or money
back. Ask your druggist today for D. D. D. PRESCRIPTION.

ASHLAND, KY.

AL AAIRAN A Wl JRLF W AN & A AN AN A AW AN

b

{"ﬁ J
16,000 Miles on $4.20

{Continued from page 229

ing the loaded canoe out into storms, prac-
ticing landing through high surf. We swam,
hiked, and lived on rough food to prepare
for the adventure trail ahead.

Then one October day we set sail from
San Diego, Calif., in a haze of publicity,
with $4.20, well wishes from relatives and
friends, and the none-too-gentle remarks
of skeptics. We were rather skeptical our-
selves, but would not admit it. What gave
us courage to leave the harbor was the in-
tensive training behind us.

However, our training hadn’t prepared
us for fish three times a day, and that was
our diet along the barren coast of Lower
California.

Another thing, the water holes marked
on our charts proved non-existent. At the
first dry water hole we had the choice of
figuring out how to supply ourselves with
water or dying of thirst. We combed the
beach and collected an assortment of cans,
a piece of copper tubing from a wreck, and
miscellaneous flotsam of doubtful utility.

Our contraption, when finished, consist-
ed of two rusted five-gallon cans, connect-
ed by the tubing. One served as a boiler
for sea water; the tubing carried steam to
the second can, which served as a con-
denser. We were elated to find that our
crude “lifesaver” would produce almost a
quart of fresh water an hour.

Sailing and paddling along just outside
the breaker line during the day, shooting
the surf to camp and forage on the beach
at night, we made our way leisurely down
the coast of Lower California, up the Gulf
of California to Tiburon Island, and down
the west coast of Mexico. Each day we
learned something new, and faced new
problems and adventures, At times we
had to do some fast thinking, One day
while camped on the beach at Sihuatanejo,
we decided to explore the pinnacle islands,
Islas Blancas, a short distance offshore.

Paddling along the seaward face of the
largest of the group we saw a big sea cave.
It seemed a good idea to paddle in, and
curiosity egged us on, till we were in al-
most total darkness. Lighting our emer-
gency torch—a rag wound around a small
stick and dipped in oil—we continued on.

Soon the roof lowered almost to the wa-
ter's surface. Apparently the cave contin-
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ued beyond. Against our better judgment
we scooted under the low spot between the
swells coming in from the open sea, and
found ourselves in a great cavern. The
black, glistening walls reflected the light of
our torch. The swells as they surged in
made low, gurgling sounds.

A white, ghostly glow appeared ahead—
it proved to be a smooth sand beach at the
end of the cave. We landed with the
thought—what an ideal place for buried
treasure! After searching awhile among
the boulders back of the beach, we re-
turned to the canoe for more oil—but the
canoe had drifted away! Ginger held the
torch and I dove into the black water,
swam out and retrieved it. As we dragged
the canoe up onto the tiny beach, water
surged up around our ankles and obliterat-
ed our tracks on the sand. With a start we
realized that the tide was coming in—and
there was that low spot between us and
daylight.

Upon reaching the place our fears erys-
tallized. The tide had risen to the roof,
blocking our exit. Remaining in the cave
till the next low tide was impossible—we'd
be drowned like rats. We had to do some-
thing in a hurry. We could swim under
water to safety, but that meant leaving
the stanch little craft which had carried us
through so many storms. We unzipped the
cockpit, threw our weight on the gunwale
and let the boat fill. As the canoe sank
level with the surface of the water we
grahbed the painter, took deep breaths, and
swam under the barrier. Emerging on the
other side, we dragged our water-filled
canoe to safety, bailed out and paddled on
to daylight.

Ginger and I had always wanted to go to
Cocos. At Puntarenas, Costa Rica, we re-
ceived permission to go to Cocos Island,
which lies 350 miles off the coast.

The authorities would not listen to our
idea of attempting the trip in the canoce, so
they took us to this lonely paradise on the
coast-guard boat, “Santa Rosa.” Promis-
ing to return in eight months they sailed
away, and we paddled toward the palm-
fringed shore of Wafer Bay with only three
weeks’ supply of food and our limited
equipment. Could we survive these eight
months on a deserted tropic island? In
Part II of our story, appearing next month,
we'll tell of our Robinson Crusoe life on
Cocos Island.
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Now Ready—-SENT FREE!

NEW EDITIOMN=25% more diograms
and information=a veritable
encyclopediao of good repair

Home, Factoryand
power Plant

R

' HIS Handbook enablezs anyone to make
countless home and auto repairs quickly,
| easily and with assured success. By following its
| instruections and diagrams, you can stop leaks of
water, steam, gas, ete., tighten loose parts or
stripped serews or nuts, anchor parts in wood,
metal or masonry, make wet eellars dry from the
inside, make water and weatherproof joints, etc.
For over 40 years the Smooth-On Cements
have been used for many repair and construe-
tion purposes in power plants, factories and
homes. The Smooth-On Cements are being con-
stantly improved by laboratory experimenta-
tion. For example, the hardness, strength and
working time of Smooth-On No, 1 have re-
cently been doubled. Easy to apply. Just mix
with water,

The new Handbook is up-to-date with new
uses found by test and from the experiences of
the many Smooth-On nsers.

MAIL THE COUPON for YOUR COPY
and get Smooth-On from your hardware store.

SMOOTH-ON MFG. CO., Dept. 37.
574 Communipaw Ave., Jersey City, N. J.

Tease serd the 1039 Smooth-0n Handbonok

Name.,..
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7 P e ol There’s No Place Like Home
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—for Accidents
(Continued from page 254)

well-known traitor. Pound for pound, it
has more explosive power than dynamite
—but you'd never keep dynamite around
the kitchen. It's no one's fault but your
own if you are silly enough to play with it
as did one foolish fellow who wagered he
-};.:mi-"“-li- mar gt .h;... i el could fill his mouth with gasoline and then
babiar.. Fand 10¢ papnce t mivar eont of insert a lighted match safely. The other

m;n“q‘ii“'ﬁh’!‘.'i'u"n":?“é'ﬁlﬁ.ﬁ? Otie fellow won the bet. But even the wary are

BOENTTE, |1gvr' e
originutor of tho air- -.I--.

ohatrueiinns apid

jaslls  hall ©
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Levid e i ol 2
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Sl 1] s S tricked by gasoline. Knowing its explosive
L N e T_'" qualities, a woman took her garments to
. NOW ONLY REAL ENGINE VALUE the open porch of her third-floor apart-

Over 7,000 GHQ Gas Engine Kits ment for cleaning with gasoline. Down in

were gold at $8.50. Over 10,000 rhiia. ;

an]I:d Iuathyca‘{ I\?“ is yuﬁt‘ﬁl‘r:ll}ﬂ‘ the yard the janitor was burning papers,

F t t ew Jmprove it for : P
v htl!.ﬂ u{lmcrleutely complete with eoil, but that was thl’EE stories ElI'ld E]ght}' f’E’Et
p]t!.u:. ete. F::rﬁilzunt;ﬂ{han;?l;tr“ All away. She didn"t know gasuline vapor can

parts guarante — ;

Shipped Express Collect for balanee same day. Send travel downstairs. The fumes from her
PRk bt chusdgra Sty u basin of gasoline flowed down the enclosed
Average assembly tims 34 minutes. — stairway like water down a drainpipe,
O e m‘%- drifted over to the bonfire and suddenly a

Always write your name and full address clearly when 2 2 i
aiesinic aviitisans ki, whiff of flame raced up the stairs and the

SURN YOUR NAME ON TOOLS hasi_n exploded, drenching the woman and
setting the apartment ablaze. Another wo-
A.RK G " : man was rubbing clothes in gasoline and

s friction ignited it, burning her to death.
There are plenty of accidents you can't
foresee, but there are plenty you can.
Don’t leave brooms or toys or worn-out
carpets on stairs. Incidentally, Miss Rosa-

L& st { FREE TRAILER BUILDERS' GUIDE | | mond Losh, chairman of the home safety

PROTECT YOUR TOOLS FROM THEFT
Werites with elesirigily any¥ bame of design on the
hordest: and Hfinest fools sod Ineffuments, o any
metnl, like writieg on Dl.‘l' wlrh n or peneil.

Complete OQutfit egaid Anywhers
.I‘rmlrntm: ilsisd pated t.l.l'tl.ﬂll’ il- Write todey.

L! hmnrmcn 3821S.E, Sark ., Partiad, O @

Ao 5 AND CATALOG—NEW 1939 EDITION committee of the National Safety Council,

u'rll;rnéli‘nig :::fp:&¥;_.—ur Tl:nuﬁlal .n:u,,lis; who as head of 'LhE ChildI'EI'l‘S Bureau in
amelets VLR raile " i
P TR MW FRER CATALOG, ITE TODAY Kansas City, Mo., has directed the out-
F NE wFe LM : H Y
E |SEEER" | HAMMER BLOW TOOL COMPANY, Deot. 108, Waussu, Wis. standing home safety campaign in the
LE‘UEL{?‘.TBUES'I p;_un#i—‘“mn, CLOCKS, ste. country for fifteen years, blames wornout
New Aluminum Cigar shaped level. Won't tear rj=——=——o3 1 i
it i+l s g oSl | TN | equipment for the rising curve of home
1°, pitch, Grooved Bottom. Cnly §1.25. Prtented accidents,
BEAUTIFUL CHROME ALUMINUM POCKET LEVEL i
Clips ta Vst pocket like o fountaly pen.  Alwars handy. The only way we can account for the
eeurnte.  Piteh gradoations, on leva ¥ b . : :
e o o e ey S biRE LEVEL MFG_ CO.. Deat, P4 increasing death rate,” she says, “is the
by geod eraflamen  everyviwherd, 71T &. 6th St “‘“-'Illm. Wis.

breakdown of physical equipment of the

TAPS and DIES... home due to the depression. Thousands

Accurate—carefully hardened and tem- PR

Y el th Lavia ol Sisin Lt v are .unable to make necessary repairs. ‘
focal five and ten cent store Fix up the broken step, the electric wire

HENRY L. HWANSON, WORCESTER, MARE with frayed insulation; mend the worn

E: ALL FR - rugs and tack them down. Put lights above

- DATA - . 13 : :
the stairways, railings alongside stairs,

SRl ud TOF Din Sret et o Lo g Gl Standn, . bathtub and porch. See that all wires bear

ECile ar I for big '|r' wivetion of Lamp and I'I-.u'h Stands,

i 1 Iasiex and hMarble |mita-

= mmievial makes
3 (3]

the safety label of the Underwriters’ Lab-
oratories, meaning adequate insulation and
long life. See that it is impossible to elec-
trocute yourself by touching an electrical
fixture or metal switch while in the bathtub
or contacting the washing machine or fau-

el clot W II| ierest ard bene |||, VTl FLFI.S.T'E:K INDUS
TH‘I:E'E Pept. P, 1085 Washington Ave., Mew York. N. Y,
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cet. Insulation of your washiﬁ;-machme
may wear out some day and put you in
danger of a shock by touching the washer.
You can prevent it by grounding the ma-
chine with a wire connecting its metal
frame with a water pipe. Then, if elec-
tricity leaks, a fuse would blow before
harm is done.

A home safety questionnaire is an easy
way to check over the hazards of your
house. That is a principal feature of Miss
Losh’s 365-day campaign in Kansas City.
A force of 3,000 volunteers makes a house-
to-house canvass, offering to inspect homes
for hidden dangers. Children are given
self-inspection blanks in the schools to be
taken home. A tour of the house with this
questionnaire eliminates many a hazard.
Here are some tips you can take from it:

Don’t use a gas heater in a closed bath-
room. Keep oily rags and mops in a fire-
proof container. Never handle electrical
fixtures with wet hands. Put bells on bot-
tles of poison, or stick pins in the cork—
and keep them out of the reach of children.
Don’t put pins in your mouth. Extension
lights used in garage work must be wire-
protected; if a hot bulb shatters, gasoline
vapor might be ignited. Get rid of sharp
toys and see that electric playthings are
insulated properly. Sharp tools and kitch-

.en knives should be inaccessible to chil-
dren. Don’t throw broken glass in a waste-
basket. Protect your outdoor radio antenna
with a lightning arrester. Mon up spilled
grease now, not later. Use only safety
matches, and strike them away from you.
Open the oven door for ventilation before
lighting it. Clean up the rubbish pile in
the basement and attic. Screen the fire-
place, Get a fire extinguisher. Don't clut-
ter the stairs with mops and galoshes and
loose things. Lighting fires with kerosene
is dangerous. Paper lampshades can catch
fire from hot bulbs. Pot handles should be
turned away from the stove edges. Don't
pull out electric plugs by the cord—pull
the plug itself. Don’t put wires under the
rug, or near a radiator. Keep a first-aid
kit where you can find it.

Home ought to be a haven of safety. You
can make it reasonably safe by enacting a
few laws of your own and enforcing them.
Inspect the house oceasionally to see that
the dangers you can foresee are abolished.
By vigilance you will improve your
chances of staying off the casualty list.
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17 you're ASHAMED
OF YOUR SKINNY
N FIGURE,

s LISTEN...

HOW THOUSANDS OF THIN, TIRED,
NERVOUS, RUNDOWN PEOPLE

GAIN NEW POUNDS, NEW
STRENGTH . . QUICK!

ERE'S grand news for many of the thousands of
thin, tired, jittery, discouraged men who have
never seemed able to add an ounce, and scldom at-
tract friends and have the good times they deserve.
For thousands of other men have easily put on 10
to 23 pounds of naturally attractive flesh—gained
improved health and pep and, with these, many new
friends and enviable social success—by simply taking
these little Ironized Yeast tablets for a few weeks.

Why they build up so quick
You =mee, scientists have diseovered that great numbers of people
today mre fhin and mndown, tied and nesvous—alten unabls to
éat or aleep properly—only becaus: they don't get suffielent Vitamin
B oand jron from their daily food. Without enough of these twa
vital substances you may lack appetite and not get the mosc body-
bullding good out of what you eat.

Now 1o get these exact milssing suhstances in these sclentifieally
prepared, easy-to-take little Ironized Yeast tablets, That's why they
have helpedd S0 many skinny, washed-out people guickly to gain
new, much more attractive pounds, new pep and enjoyment in life,

Make this money-back test

Get Iromized Yeast tablets from your drugeist teday. If with the
first package you don't eat better and FEEL better, with much
mors strength and pep—Iif you're not convinesd that Ironized Yeast
will give you normally atteactive flesh, few  ehergy and lfe, the
price of this first package promptly refunded by the Ironized Yeast
Co,, Atlanta, Ga.

Only be sure you get genuine Jronized Yeast, not some cheap.
inferior substitute which does not give the sanie results. Look for
the letters 1Y stamped on each tahlet, Don't take substitutes,

Special offer!

T‘tl_ start thousands building up thele health right away, we make
this special offer. 'urchase o package of Ironleed Yeast tablets at
once, cut out the seal on the box and mail it to us with & clipping
of this paragraph. We will send you n fascinating new book on
health, *New Facts Ahout Your Bady," Hemember, results with the
first package—or money refunded, At all druggists. Tronized Yenst
Co, Ine., Dept, 538, Atlanta, Ga,

TUNE IN ON JOHN J. ANTHONY'S GOOD WILL HOUR.

Hea your local newspaper for exaci time and station,
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SALE caTALoG—FREE

Wearly 200 Bivies and Siges of
Heaters, Ranges, Furnaces at
FAUTORY PRICES. Easy
Terms. Wrlte today for FREE
1| CATALOG. New styles, new fea-
tures—=24-bour shipmenls.
Kalamazoo Stove & Furnaca Co.,
391 Rochester Avenue
Kalamazoo Michigan

over 1.400, m:nn Satisfied Users
39 Years in Business

A Kalamam

wees Direct toYou'
thE GA'I‘ALE'CI

MAN IN EACH TOWN
To Plate Auto Parts

Hl'qilml"l Bieyeles, Fixtures, Mirrors, by late met thied
Simple plan of muanulpcturing at home siarts vou IN
‘.1“”1* PAYING BUSINESS, Write today for FREE
particulars and proofs.

GUNMETAL CO.

Ave. M Decatur, 1.

" ]
Self-0iling, ﬂ'nllaruBearing
Cheapest reltable power for furm or Teclors
I ges ul] fuels for pumping. euwing, ote. Hest
engine far the money, Yoo 1*ay Less (o (hwn i
it—Lees to Hun It l.‘.a-ih—Trrnu--I atalog FREE

WITTE ENGINE WORKS

174-C Dakland Ave. KANSAS CITY, mO.

BUILDERS - BUYERS - QW"EH‘S
Send 25c for this Big Book Tl'.h‘ip:y o

Ovar 100 pugee! Hemortifolly Printed and s Ir-ﬂ-i Trad,
Eeeiione mnd [deas alorel I:u.u-.l hiswn AIEETITE 8 Erestaed
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Bot . 131 vl -
T BUILD IT TOURSELF
A ‘F T.F.m Jim Dandy Cabin Cruiser

u'\r h h ﬁll“’ll:u ?ﬂ}?ﬂhﬂliﬂl“-m n.mf

2 ‘@' Jim D nnun‘r Box 126.A WAUSAU. WIS
EASY PROFITS IN PAINT SPRAYING

Palnt wallz, celllngs, sereens, furnliure, radiators,
machinery fasver. better! 3 H. P. motor
110 Yolt 80 Cyele AC, complete with Bpray
Giun, 15 fe. hose, Welghs only 44 lba. C uly-
whm FULLY GUARANTEED. ﬂn! '!I la
[ Illc.u% 5.']- Deposit, Halance
Se Yﬂl_l’l EALER. Cirenlar [-"RFE. Pt
started making money NOW |

Ideal H'I!I'I'II’II: Pum: Co. Denl. PM-8, 801 Washinglon, Chicago 31- Complets

W HNi A new business
profession of wyour own,
mlh |'I the trade you ean
attond to? Then become
a foot correctionist, and

in a few weeks earn big income in service fees,—not me dieal
nor chiropody—easy terms for home trainine, no further eapiral
needed, no goods to buy, no agency, Established 1894, Addresa

StephensonLaboratory, 1 Back Bay. Boston, Mass.

No invesiment needed—no experience required.
No stock to carry—Xo deliveries to make, We
supply everything FREE. Millions wailing to
buy. Bells everywhere shops, faciories, offices,
workers, ete., ele. Esch sale leads to fifty
™ more. Everyone happy to get whai you have,

4 FREE SAMPLE. Write quick—a posteard will do.

435 N. Clark Bt
PRESIDENT Dgpf. 155, l-'lfguitanu.
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“"QRR-Prepare for the Worst!”

{Continued from page 223)

needed. Well aware of the value of co-
ordinated activity, they cooperated in
manning one station, W1EBO, high on its
hilltop location on the edge of the city. A
five-meter link, using army equipment, to
the city hall provided a direct circuit for
city and relief officials, thus helping to
speed up rescue and the transport of sup-
plies to the stricken area. All of Norwich's
communication, official and otherwise, went
through this station for four days follow-
ing the storm.

Today's trend toward a highly special-
ized type of amateur emergency prepara-
tion is the logical outcome of a long his-
tory of participation in disaster relief.
Nearly twenty years ago the entire Twin
City region of Minneapolis was isolated by
a blizzard that brought down all wires.
Someone thought of the local amateur sta-
tion at the University of Minnesota—per-
haps it could furnish the vital link to the
“outside.” It could and did, and for two
days handled press and official emergency
traffie. In nearly two decades that have
passed since, not once has amateur radio
failed to respond when called on to provide
communication from stricken centers.

It has become apparent in recent years,
however, that this service depended too
frequently on fortunate combinations of
circumstances that put a completely self-
powered amateur station in a region where
all power lines came down, or assured sig-
nals from weak stations in isolated centers
being picked up promptly by brother sta-
tions outside. Precious time was being
wasted in clearing the air of non-partici-
pating stations, and in building up net-
works to handle the traffic. In the emer-
gency regions there was lack of coordina-
tion among the existing amateur facilities.

Study of this problem resulted in the
emergency corps plan which is being pro-
moted among the thousands of amateur
members of the A. R. R. L. throughout the
United States and Canada. Under the plan
the “emergency coordinator” is the hub of
amateur preparedness organization in his
community. His job is to organize all am-
ateur facilities, pick the best stations in
each group to act as key stations, select the
fastest and most accurate operators to man
key and microphone and plan the utiliza-
tion of the remainder of available person-
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nel for an operator reserve, 4 staff of mes-
sage clerks, technicians, ete. In this way,
instead of a large number of local stations
being on the air, the best-located and best-
equipped stations for the work in hand are
to be manned by the most competent op-
erators. The coordinator also contacts local
Red Cross, police, press, military and civie
authorities during normal times, to inform
them of the availability of amateur com-
munication, to acquaint himself with the
requirements of each service and plan how
best to meet those requirements with am-
ateur facilities at his disposal.

Communication needs in time of emer-
gency, League officials found, boiled down
to three types: first, intra-city or “cross-
town” work to replace or augment local
telephone service between relief agencies
in the community; second, communication
between the towns in the stricken area and
those immediately outside; third, long-
distance communication. All these are pro-
vided for in the emergency corps plans.

The five-meter band, in general, provides
communication only for visual distances
and so is ideally suited for the handling of
“eross-town” traffic. Medium distances are
spanned on the eighty-meter and 160-
meter bands and these thus become ideally
suited for inter-city work, the handling of
dispatches to relief agencies near by, re-
ports of river heights, press and personal
inquiries, etc. If long-distance communi-
cation becomes necessary, the forty and
twenty meter bands may be used.

The A. R. R. L. for several years has
been promoting the construction by ama-
teurs of auxiliary emergency equipment
designed to work independently of com-
mercial power lines. Most of this equip-
ment is designed to operate from ordinary
six-volt storage batteries, although some
of the larger amateur club groups pool
their resources and purchase gasoline-
driven generators.

As a proving ground for these portable-
emergency stations, the League sponsors
an annual “Field Day” in which amateurs
pick the most isolated spots they can find,
set up equipment and establish communi-
cation with other amateur stations.

More than 2,000 operators have regis-
tered themselves and their apparatus at
League headquarters in West Hartford,
and more than 200 coordinators have been
appointed. Thus the radio amateur is pre-
paring to combat the disaster of tomorrow.
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I'M PRETENDING I'M
DADDY - BEFORE
HE CLEANED OUT

HIS RADIATOR WITH

SANI-FLUSH!

It's silly to wait until the car overheats
to clean out the radiator. You waste power
and fuel. And you may be heading for an
expensive repair bill,

Don't wait! Use Sani-Flush regularly at
least twice a year to clean out automobile
radiators. Do the job yourself. It costs
only 10¢ (25c¢ for the largest trucks and
tractors). Just pour in Sani-Flush. Run
the engine. Drain, flush and refill (direc-
tions on the can). That's all there is to
it. And yvour radiator is sweet and clean.
If you prefer, ask vour garage or service
station to do the job for you. Insist on
Sani-Flush. It cannot injure motor or fit-
tings. You'll find Sani-Flush in most bath-
rooms for cleaning toilets. Sold by grocery,
drug, hardware, and five-and-ten-cent
stores. 25c and 10c sizes. The Hygienic
Products Company, Canton, Ohio.

Sani-Flush#2

KEEPS RADIATORS CLEAN
FHEE Buo“ u" FILI HG' 28 pages of detalled in-
" formation oo uwse  amid
care of flles, packed with compleie instructions, peores of phsbes.
The eomplete book for every file user. Wriie today. Nicholson
File Company, 2% Acorn 8t., FProvidencs, R. 1., T. 8 A,
A FILE FOR EVERY FUHF’HEE
BUBA |NBOARD ENGINES
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A real necessity Tor alectri-
elung and home becanse it has
Equipped with a

1001 uses
Neon Hgh | which tells instantly
where Poble lHes in electrle
elreulta, fuses, ent-outs, motors,
radios, all klwls of electric ap-
plinnees, ete, Tells A, O, from
1. . Far superior to ordinary
clumsy test bulb, Fountain pen
slpe with elip lar n-:..rr:a.ir:s: Im
vest pocket. Liletime guarantee.
PATENTED

) L.5. BRACH MFG. CORP.
_T[@) 55 Dickerson St., Newark, N. J.

Maker lumber, shin-
plen, lath, tes, eratres,

TURN TREES INTO
MONEY 'H'ITH A BELSAW

I'ires capmciiies 10, 14 @
20 fit. Acour II-.- I.I works, Il"""l :
dors. :Hm 1 or |:-l wer feed, Huns
v er=="2ln weierd el ald suioc @REL Q'
Pays Inr |lf.nr~|¢ qul-:lsl'.r— housar da In eom fr
rlal pervice everswhers rite for free I|r|||
h-||-|r|h4'|-nu nn 1 cntalog ! ml"l -'!"|'|IIL‘| L=l “‘

.. eaw tahles, mod woo '-I.-.l--r'l--n:' cpulaerie

I Belsaw Machinery l:n. £111-8 Davidson Bld“n Ha m.-lﬂl.lnr Ma.

{’Kﬁo MENTS

Mlhh udn-u st bmn-!' th Flﬂiﬂl

w “d ol b
e ﬂa h mnd 'l-l:u The Ideal FPhoto
ruhu-?n s AUTOMATIC, — Mo Exporisnce res

i’l.l.'!l j'f.ﬁ';,':'"ﬁ.}“'“" $5.94 COM-
o gire
IDEAL ENLARGER, 148 Wit 23:d 51, Wew York City

-- [AHN MONEY s A

NEW, low cost, patent system makes Color-glaeed
conereie pottery without molda: Use only sand, co-
ment, chenp mn‘rﬂriut: Mo experlence needod. Make
wriazed tiles, walls, gravesiones, ote, Basement wWa-
terproofing, Send 10c TODAY for booklet, cost
B data, details of this new money-making BURiness.
4 ATI

MAL POTTERI COMPANY
Room GA, 13 W. 28th St., Minn=apolis, Minn.
FRE 48-page hook. Pictures. Useful hints
on buying, using, saws, tools, files.

= Henry Disston & Sons, Inc., 811 Tacony, Phila.
~ BOAT BLUEPRINTS

and full slze paper patterns. Wide
weleating mesd by Navnl Archi-
teet. Bir -u:..ml:nm! Low prices. Henel
100 (coin) for Hustrated cotalog.

ﬂnﬂ:nﬂ Boat BlueprintCo.

Claveland, Ohio

B FOOT CRUISER

A FOLEY Automatie Saw Filer flles
hand, circular and band saws bBeller
than 1:1'n': bost hand fAler. Cash business,

N canvassing, no_ eyestrain., No o ex-
perience needed. Louis P. Wadowlck,
Ohin, says, **I have filed T4 saws in

Epare time and have earmed EA50,00 in
carpenier work duce directly to my ssw
filing contacts,** Sendd coupon  for
FREE PFLAN, no obligation.

FOLEY MFG. CO,, sie2.si 5o

Send Free Plan on Saw Flling business,
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$hip5 for the Ne‘} Merchant Fleet

{Continued from page 245)

492 feet long, have a draft of twenty-eight
feet, and a speed of sixteen and one-half
knots. They will have accommodations for
sixty-eight to 100 passengers and are to
cost about $3,000,000 each. Each ship has
five cargo holds with a deep tank at each
end of the vessel for oil cargo or ballast.
Propulsion will be by a single serew driven
by a geared turbine of the latest design
with steam supplied by oil-burning water-
tube boilers.

This spring the first of a new fleet of fast
tankers intended for commercial service
but capable of traveling with the battle
fleet as auxiliaries was launched., In all
twenty-four of these ships are under con-
struction or planned. The tankers will have
sustained sea speed, fully loaded, of six-
teen and one-half knots and will be re-
quired to develop eighteen knots in trials.
Each will be 525 feet long and will have a
cargo capacity of about 150,000 barrels.
Engines will develop 12800 horsepower,
about three times the power of most tank-
ers now in service. Ships using steam
power will be fitted with the latest turbo-
electric drives, using superheated steam at
900 degrees Fahrenheit and up to 625
pounds pressure per square inch. The ves-
sels will cost some $3,000,000 each.

Features that make them useful as naval
auxiliaries include their two-compartment
floodability and stability, magazine spaces
and gun foundations, gear for refueling
other vessels at sea, extended ecruising ra-
dius, and twin-screw propulsion. They are
to be equipped with paravane gear for
protection against mines and with Navy
searchlights.

The first twelve tankers of the fleet are
being built by the Newport News, Sun,
Bethlehem, and Federal ship-building
companies for the Standard Oil company
of New Jersey at a total contract price of
$37,500,000,

There are currently being launched a
number of other new tankers, not included
in the Commission’s program, that mark
new high levels in seagoing comfort for the
crew. Of slightly less capacity and speed
than the others, they are fitted with all the
latest improvements including automatic
radio SOS receivers and automatic alarms
to indicate failure of the running lights or
failure of engine oil feeds.
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Money Savers for thg Builder

{Continued from page 199}

two quarter-inch plywood sheets glued to
an internal framework, forming a finished
wall two inches thick. The internal air
spaces may be filled with insulation. The
panels are locked together permanently at
the time of erection with no visible con-
struction joints. This system is somewhat
cheaper than ordinary types of construc-
tion and is said to be much stronger than
the usual frame construction, as well as
much lighter.

In another effort to bring down costs,
one concern has developed a method of
pouring reinforced concrete homes at
prices that compare favorably with frame
and stucco construction. After the floor is
poured and steel exterior and interior wall
forms are erected, all standing walls are
poured in a continuous operation that re- q',
quires only three-and-a-half hours for a \.3
five-room one-story house. Exterior walls -
are really double, consisting of two inches .
of concrete, a six-inch air space with cone=_ L
crete studs, and two more inches of con=—]
crete. The building is reinforced with steel
rods embedded in the structure and is rot-
proof as well as termite, fire, and earth-
quake proof. Both this concrete construc-
tion and the plywood construction may be
adapted to different plans.

One approach to prefabrication that is
being tried at present is to precut all the
framing of a house. As a matter of fact
partial prefabrication of the home has al-
ready arrived. Standard sizes of windows,
stock entrance doors and frames, and such
things as factory-made cabinets and man-
tels are widely available, As much as
twenty per cent in the cost of such items
can be saved by using stock patterns and
sizes, yet they may be arranged to fit any
architectural plan.

The number of new homes built per year
in the United States has been increasing.
Last year some 325,000 family units were
built and estimates have been made that
the total this year will be one-third larger,
the largest number of family units in any
year since 1924,

Q[Inquiries as to makers of articles de-
scribed in Popular Mechanics, will be an-
swered by our Bureau of Information upon
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receipt of return postage.
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MAKE BIG MONEY
@W At Home!

'Y New Invention

SILVER
COPPER

TIN
CADMIUM
NICKEL

by Brush

No Tanks, Liquids, Generators

DOES SAME WORK AS BIG OUTFITS

Millions of old auto-parts, and all
kinds of old, worn articles in homes,
stores, offices, factories everywhere
can now be electroplated with a perma-
nent brand-new sparkling coat of metal
—h].r élecirolysis—with the stroke of a
sy as painting—no dismantling
!;Iams right on the spot. Any eleciric
|| t socket or car battery. Weighs only
ew pounds. Take it anywhere—ready
fm' instant use.

Quick, Easy Way to Start Your Own
Business
MAKE BIG PROFITS AT ONCE
Amazing low price and magic-like dem-
onstration brings vou thousands of orders
for plating from garages, radio shops,
bicycle shops, machine shops, home work
shops, factories, offices, janitors, doctors,
dentists, jewelers and farmers, homes,
stores, etc.—with big profits for you! List

of plating charges furnished; also reports
of remarkable duily earnings.

2-MINUTE DEMONSTRATION
WITH SAMPLE AMAZES EVERYBODY

Send teday for FREE Sample and amaz-
ing profit details and bona fide reports of

Ei[ ateady earnings! Also,
~Way Droven sure money-
Ryt FREE
No tompetition. ’1;'-5'-';5? SAMPLE
mail nu.me r.m u.‘nn PROVES
Electroplater in your CLAIMS
COmmunity.
WARNER Hl.l WAY ELECTROPLATER CO.
360 M. Michigan Ave., Chicago, Ill. Dept. 6N
IT’S THRIFTY TO INSTALL NEW

CHAMPION -iues

EI

“ﬂu \.\'.Ly

clusive W‘ -rm'r
PLUGS

HIANID, E: E |
Tool of 100/ Uses

A WHOLE TOOL SHOP
IN YOUR HAND

Bmnoth, steady power at vour fin-
ger tips. [lses 300 accessories to
grind, drill, poliah, rout, eut,
carve, sand, saw, sharpen, en-
grave, etc, Plugs in any AC or
DC socket, 15,000 r.p.m. 16 oz
Get A Demonstration
nt Hardware, Tool or Dept.
Stores, or order on 10-Days
Money-Back Trinl. $10.75 post-
F:::i. ‘{]-it;l:-le'a;r 3;}?]?}0:1?3“. Il:'-".. E:B Prodects and their 'lsrlllu Hﬁ'pll'ﬁ
S18.50 with fi Accessories. b e o
Chicage Wheel & Mig. Co., 1101 W, Manrae 5t., Depl. PM, Chicage, Il

FREE 64-PAGE CATALDG

Complets information on Hanides
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Syncro JI1G SAW

Faster! Bafer! Cleaner!
Real performance, Cuts
with smooth, clean edges.
No sanding required. Elee-
tric operation. No motor
or reciprocating parts.
Operates on 00 eycle, 110
wvolt A.C. Ideal for home
eraftsmen, and model
makers. Two models.

Write Today for
FREE LITERATURE

Expert Office: 40 Worth St.,
HNesw York; -l-l:lrn Dist.z
Fedorated Sales Co., 2437 W.
Valley Bivd., Mhlmlﬂ'l. Cal.

SYNCRO DEVICES, ING., Sieseisit

Work Faster

Make More Money
1!@ with the

UNIVERSAL
TRACTOR

With (his practieal machine and attachments 1 can do Al field
and belt work hours faster at the Jow cost A3c per day. Many
units pay for themselves the fArst season. Unusually easy to handle
and operate.  Absolutely safe. Hundreds of users. Buy direct at
low factory price, Two weehs' trinl—satisfaction gunrantesd. Write

for colorful, free catalog.
Dept. V-89 West Allis, Wis.

PIONEER MFG. CO.

IIE STIIIIG IIAGKE'I'S AT HOME

5t oEARN MONEYe

It's pleasant, profitable work. No
experience or skill required. Easy
to learn. Full line of hu:mnll:nl

Stringing Tools, Frames, Gut and

Silk Strings. Every fitem high
F Welle for por 1000 Cawalog [ auality, Write for complete infor-
HEE and Instruction showt. matiaon.,

W. A. BICKEL & CO., 137 N. Marion, Dept. A-89, Oak Park, 1.

39|

PUTS THIS ﬂ"l"‘l’.l.\?l tn-urhh-rm
MAME MONE

Duss more Lhan 10 m 'B.u:l:r op-

eruled, Falla tre—Ll—uwl. limba, [las

i-hp, engine for other work. Write

‘l FREE Ba
" T DTTAWA MEG. CO.
23277 Wood St., Ottawa, Kans.

EAW 10 TO 20
CORDS A DAY

CAPTURE THE COLOR OF LIFE!

YOUR OWN MOVIES! ONLY 10c A DAY !
x«fllma.'l..l.l ADVERTIZED 8MM spd 160 M Moviseamerns,
FPor hame, business, chureh, sehool. elubh. MONEY
h.ﬁ.{Hll'J'l'l"u'i TRIAL lrrmrnhnllwr us 10e A TREAY. Batished
eustomers throughout the world. FREE detalle 'lhlll'l.E'TDD.ﬂ.l

Don Elder’s Home Mories,  Depl. A-8, 738 Beyhulon 51., Beslon, Mass.

Lghe rl-"rd-lrl..-l'l.l TEANDER pum u--ql. fanrah oot rome g
e warisr—in b0 Sared aandieg tvise. Wsri saruleing, plaveng o dnibeng,
by AL L A LR poor B m:ndg:n ...-\..:ld;m--: ol e

..-l.rr.....-....-.... Fasy i Pputlar prie. See i
= yoor tasdeuic do) rru.--un:l }HELI-MI

WORKERS
Here i és!

]I.-'LIL{JI O BT \T-‘ Iatest odition 108D
catalog. Nothing like it ever before pub-

lished — 134 4] T -'.' I? |r|'|
ideas for experts: |] i il atrietic
I'nr bheginners, AND—TI., T'-I‘- HE 1L.‘:"I'H‘.'\-'-

IRHIN{: _Ti-\_[' AINS in all kinds of wood-
workers® suoplies, Get this book! ONLY 10c!
Alsn VENETIAN BLINDS: a speclal elrenlar free be-

gides catalog if so requesied. Send only 10e ta
CRAFTSMAMN WOOD SERVICE CO.

2729 S, Mary Street Div. 337C Chicagn, I
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The High Seas Flying Patrol

{_Cnntinugd from page 235)

dicators read 110 knots but when the navi-
gators make their 10:00 p.m. position
checks they can see that the fleet is mak-
ing good a ground speed of 150 knots, due
to the strong tail wind. At this rate the
steadily droning armada should pass over
the third station ship on the surface in an-
other quarter of an hour. The wing com-
mander calls the destroyer by radio and
requests that it turn on its searchlights.

Five minutes later comes a radio mes-
sage from one of the planes. “Compat
wing one from compatron nine. Search-
light beams sighted bearing 355 degrees
relative. Distance about fifteen miles.” A
few minutes later the formation passes
over the ship. The wing commander re-
ports his progress back by radio to the
commander of the aircraft scouting force
in San Diego harbor and sends a message
ahead to Pearl Harbor, notifyving the fleet
air base of his expected arrival time,

By midnight the full moon is so bright
that the breaking waves far below the fly-
ing boats are visible. Course is changed
three degrees to the left to remain on the
great circle course and to make the land-
fall, and at 1:30 the fleet sights the heavy
cloudbank that normally hangs over the
northeast coast of Oahu Island.

Another radio order from the com-
mander drops the fleet down to 1,500 feet
and the planes begin the swing around
Makapuu Point. Over Pearl Harbor the
leading plane drops down to within fifty
feet of the water and the pilot starts a
power stall, mushing downward until he
can hear the swish of water around the
flying boat's keel. By the time he has
straightened around and is taxiing toward
the ramp the second plane is down and
the third is circling for its landing, a little
more than seventeen hours out from San
Diego.

In the last two years fifty-nine of the big
PBY flying boats, carrying 413 men, have
flown from the continent to the Hawaiian
Islands. Flights of a dozen or more planes
from San Diego to the Canal Zone are
made., The high seas flying fleet is rolling
up an impressive record of missions ac-
complished in a routine manner, on sched-
ule, without incident.
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IF YOU WANT THE LADIES TO LIKE YOU

= poN'T BESILLY!

~vou, Tes,
=HOME AGAIN L BADNTI-) yate Ty ~ITwosmE ©
- DEAR-~IT A ~LISTERIME
how wiszasee  NICEOFYou | | SUPLEOERTRAE pnosocrs
You Look! 10 SHAVEAGAIN SEMTFOR—IT'sA AREISWCATH
: BEFORE COMIKE . i WHILE!

HOME=—

. =NO FOOLING SWEETI— | NEVER
HAD SUEH A SHAVE] THAT WIRY
BEARD JUST SEEMED To FALL OFF/
=AND MO IRRITATION AFTER= "M
SolD OMN LISTERINE SHAYING

Clip
this
Coupon

Lambert Pharmacal Co., Dept. 55, St. Louis, Mo, Please send me free and postpaid your large sam-
ple tube of [ Listerine Shaving Cream; O Listerine Brushless Cream. (Check whichever is desired.}

Address

_State

Write for Details

BLACK & DECKER

608 Penna. Ave., Towson, Maryland

4
NEW
JuNIOR 31995
pRILL =
All Your Snapshots in Natural Colors !
AMAZINGLY BEAUTIFUL!

Any slze rall dowveloped and A rrnl:: Ht_turl.r Calar Re-
in NATURAL l.'.l}l.l}u:!-. far l:ln zs'c:nrlnll 3c  each.

Matural Golor Phete Serviee, Dﬂ!i g 54, Janesvilla, Wis.

BLo.
Eig Profits; J-":::HJ-' rules

clroulars, tags, bels, advertizing,
"~I.|'-l. J:r.m-ln:. Frlrlt for Dthers:
sent. WHl do populer Kabeed Printiog like im.rn-ug

$0. Eemiof outhits 517 sed up. Bend l st [riee oatsla
KELSEY PRESSES. E=17, M[HI-DEN CONN.

SaF FULAL

CATCH FISH!

minmows, eela, mink, muskrat,
with aur [obd alvanlsed Stoel
Wire Traps. altan’s Aute-
matic Heaks ure po consmructed thiat wlben n fizh gives the sl
i _:.ha bait the UrpeEr ook remchies down and geta a ol
ands him. 3 far Gic.
Lures, and other specialtics. Walten Swupply C S, Lol

CASH IN ON SPARE TIME

san WLdErLY OR MORE EAAN. Grow  mushreoms HOMBE.

Cellar, shed aull,ahle We buy 30e Ib. Year round business,

270 made I:u Mt‘ . iu Iew uwks S“F'ﬂ.‘u} '}l‘\lb Gunranteed
Fike far

ASHINGTON MUSHROOM INDUSTRIES, Sert; 601, 2019, 2na
FREE TRAILER PARTS CATALOG

We'll save youl money ol-—axled, springs, wheels,
rm:ﬁu]am windows, sinks, water pumps, hr:ik.l.-.l
refrigerators, beds, lamps, instde and out, F.“lr
lamps, furmiture, jacks-—everyihing. Special dis-
countin mfrs, NATIOMAL TRAILER EQUIPMENT

Coamplee Plans and co. E-I.Ibm.-uuutu to Kar-A-Van Indusiries, Ine.
Buwilding Insiructions, 10c  Dept, P. 714 W. Wisconsin Ave., Milwaukes, Wis.

Bl 0MBSTONESKCECEEE:

PAID or
""'""'-h...--'" Marble or Orantte of Best Quallty. Lettered, Guaran-

Jiteat

Write lor d e o7 Traps. Hooka,

rlw ul' ercriptive coinlog of Traps, oy
3507 Jus b,

niata Ave., Mo,

w

—

ERECTED
H:Ed Thousandssold. Write for Free Catalog and sumples,
-~ U, 5, MARELE & CRANITE CO.. Dept. A-1%, Dnecs, Flarida

WHEN YOU BUY FLASHLIGHT BATTERIES DEMAND

“EVEREADY’’ FRESH DATED BATTERIES
The word ““E ' s the registered trade-mark of National Carbon Co., Inc.

AS?ﬁemblﬁ This KI'YAK HOME

Weighs only 20 Ibs.
Carry It On l or By Hand.
BOYS and MEN!—sce how easily this Sy
ald youngster carries his MEAD KI-YAK! #M‘
fun wou'll have with one—AND—you can AEHEI-
ble {t YOURSELF at home in a fow hours from
our ambered, cul-io-fit Construction  Kit—and
SBAVE HALF the factors-built cost. Tell DAD
about this educational project—and the FUN it
will hring you during VACATIONI 3 paddic-sail
milels welrhing 20 to 45 1he.—2 poriable ownt-
toard motor;, snil, oars models 50 and 75 Tha.
RUSH 10c NOW for illustrated Circulars, Low
I11‘|.I"5I||J1 lory  Prices, B6  Gift Ppddle  Offer.
HURRY! 'ﬂlhﬂ ﬂLID'Ell!- 15 §. Market, Dcnt
B-89. CHICAGO

‘6 PADDLE

---'h

HOBBIES FOR YOU .
e HMLﬁﬂADS ;“h_.. SHIPS
"'-:.uf AEROPLANES L
IDEAL AEROPLANE AND SUF‘F‘LY CO., Inc.
26 WEST 19th STREET, NEW YORK
L Hpeed of 25 to
s 27 ‘yheusand
e ns a Io “ nmaiminte  wikhiout
vibration makes
all I=|:1ldu af e work #ich ns carving, grinding,
J:lrclu:l A ahu!u-ul and to do it im o jilfy, Twe
mislels o cliooss frop—No. 1 a8 shown, anly
Imdspansabila for home wofk sbap fans, sporis-
mem. handy vien and bonse owners.
i s bor ool slsek welio los e ||I|:|||i'|¢d‘hirﬂp-
tion, Hkday trasl offor nd bioklet show ing dozéns
matlion alfers.  Nao obligstion, ]xulllzl. s FREE.
DREMEL MANUFACTURING COMPANY

COMPLETE MODEL KITS [ =
HOREY
CATALDG
¢
CHIPEHAPES CARVING SETS | 10
New Mechanical
revialickions  per
it posibla e da
Ning:, routing: ote., with &
2R amd Mo, I for hapvier work only 316,50,
Bany improvements mot fouad o other taols. T
i necssshries wlioh can e vsed nnd speeial combis
Department 871 Racine, Wizsconsin

In answering an advertisement with a coupon, be
sure to write name and complete address clearly.

2 _ Jlew.drc Welding Brings *15010 5300 EXTRA PROFIT Monihly
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BIG OPPORTUNITIES The Trailer Grows Up

MY T LI L] | & | (Continued trom Coloroto Section)
FOR LOWCOST BUILDING

constructed to keep out heat in summer,
cold in winter and dirt and dust in all sea-
sons, With modern fuel-oil heater stoves,
it is possible to keep comfortable inside a
trailer even in sub-zero weather.
Although manufacturers are using in-

CASH IN BIG on the great budld
ing upturn under wiy. dake i superi-
oF, mare permanant material — the
kind demanded by your trisde—Hghtg
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emerge from other end. Bi dally | ;rgmcg'jak;:; th?‘;::;grinrnxft?cnnﬁ;t:a; ?111-

woduction with owne o three men, d

ou make common brick—fuce lrick ) ¢old weather and saves the space heater

ok F AL BB A O RCRT from overwork. A well-insulated trailer

oA s 1o Suces” JU el i l) is easy to heat, and to keep heated.

i I 5. Unnums: aderiaE Some owners frown on the use of car-

rmlgtrd opporfunity for growth, ex-

pets and rugs in the trailer, pointing out
. that they get full of dirt, dust and germs.
Linoleum is recommended, principally be-
ause it is easy to keep clean, although it
s cold on frosty mornings. Water and soap
1re used on linoleum, with wax being ap-
slied afterward.
~ Manufacturers urge owners to try to
sequalize the load in packing the trailer,
Too much load aft will cause the trailer to
| ~o"fish-tail,” which is annoying and some-
oJ times hazardous, particularly at high
speeds. A preponderant weight on the right
side will tend to run the trailer down off
the crown of the road. Where the highway
is bordered by soft dirt shoulders, this is
dangerous. Still another recommendation
4 -. : : ' is that the owner have his auto headlights
j’ $198 gﬂ,u un H,u,,u p;, i;i.;”' Cg'i' ,k; p;n;gg ‘5:} readjusted with the trailer attached, Oth-

L oF oherk me |||'. Mt Fa a0 |: ‘Ii.l'\-l'l-ll'l'

EXT3: Wiite 1o peap erwise, with r r
POSTPAID NATIONAL LABORATORIES, Portind, Ore. the rear of the car depressed
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pansion and pront. Write today.

W. E. DUNN MFG. CoO.
500 W. 24th St Hulhmi Mich.

AT NEW LOW PRICES

*395

AND YP
=8 08 FACTORT

FRE- - lw-rl offer In superdor construclion, fne
Mew ltero=  home comfort, improved riding qualities.

ture with COVERED WAGON CO, Dept. Na. 302

trailer plnﬂl.- e b ML Clemens, Mich,
1RA i vy ith

CUT ED WA G cosTS ¥
VER SON 7 Rntr.sn HOME!

7\, £ ELECTROGRAF

i 1B the 1 #i m T
.-')7 |- o |I,_ II g I|I,r.1-\. |Ir ': I Rgdtn

J‘ -

by the additional weight, the beams will be
§ set at too high an angle for safe driving.
% An external rear-view mirror, mounted on

the car door or fender, is essential for the
car-and-trailer unit.

While the modern trailer is virtually ac-
™, cidentproof, so far as disastrous results
from blowouts are concerned, tiremakers
and inventors are going a step farther to-
ward safety. For instance, punctureproof

1bes for trailer tires are available. Too, it
'j"\lh possible to mount a steel rim beside the
railer tire so thaf if a fire pBlows out, the
trailer will travel on the rim and prevent
damage to the tire. Lately, another safety
device has been introduced. It consists of

PO SPLI A0 W e ditalt "““Fwo prongs extending down beside each
1056 Mo A i, i ‘3. trailer tire. If a tire goes flat, the prongs

o1l [ --'..1||n:1II r—'I -.”r
CUSHMHN MOTOR wultliﬁ
Daopt. U-8 Lincoln, Nehr.

ONAN ELECTRIC PLANTE furnish 1i0
Vali, 60 Cycle, A €. Carrent same as City |
Power Linea lor Farma, Camps, Consiruction
Jobm and Emergency Serwice in Hoapitals,
Schools, Theatres, Public Bulldings. EAVE
FROPEETY, even LIVES in case of Power
Line Failure, Thousands in use in all parts of
the World, Operate Lights, Hadios, Waier

Syntermm, all Applisncrs. Modela 330 o 50,000
Watte, 12, 12 and 110 Volt D, C—110 or 220
Valt A C. Alse Combination A. C-D. €. Unity
Mainual, Full-Automatic and Sell-Bwmring
Types. Bhipped COMPLETE—READY TO
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are spread apart, causing an alarm bell to
ring in the tow car.

About ten years ago, Arthur G. Sher-
man of Detroit set out with his family on
a camping and fishing trip. Behind his car
he pulled a tent on a box trailer. He had
been told that the tent could be put up in
fifteen minutes, with no trouble. Parked
beside a lake in northern Michigan, in a
driving rainstorm, the Sherman family
tried to erect the tent. Fifteen minutes be-
came thirty, then forty-five—and still the
tent wasn't up. Exasperated by this expe-
rience, Sherman returned home and built
a trailer complete with a top that would

require no setting up. Thus was born the___-

trailer-building industry in America,

With the rapid advancement of the trail-"

er in the last ten years has come an almost
equal improvement in facilities for the

trailerite on the road. Today there are -

approximately 20,000 trailer parks in the
United States, Most of them offer ample
space for parking, connections for water,
gas and electricity, sanitary facilities, serv-

ice station for the auto and trailer, a store-

where supplias may be replenished and
perhaps a community center for dancing
and other forms of recreation. Any owner

contemplating a trip anywhere in the Unit« *

ed States may obtain a list of parks ap-

proved by the manufacturer of his trailer. .

— F LY 1
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Fuel-Saving Mixer for Auto

the fuel mixture,
and thus convert
it into a finer va-

ble with ordinary
equipment, a gas-
mixer for automo-
biles has been
‘placed on the,

will increase gas-<
oline mileage, give
the engine more
pep, reduce cylinder wash and make the
engine start easier in cold weather.

@[ Send return postage to our Bureau of In-
formation to learn the name of the maker
of any device described in this magazine.

Xy
ﬁ
emgned tu spm o |

por than is possi-

market. Its mak-'"
ers claim that it .
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=11l Stﬂpwn.stmgGan! —trimdo !a.:.'ﬂnffgahﬂh
— =grtm w uicker picknp—{as
qﬂtwn! A TO OWNERS everywhare praise
VACU-MATIC! Proven so efficient, it is ponaran=
teed togatizfy, oF the trial coats you

Automatic Supercharge Principle
Vaco-matie i3 entirely diferent! It tes on
Ihu supercharge prlm:l::l]a b:r antomatically add-

inga extraoxygen, drawn free from the
outer air into the heart of the gas mixtore, It is
T e stk e :ﬁ:’.ﬂ‘f: “'.‘.’E "’.1.;" St
opto 3047 on gae costs, E motor performmnce.
gulck :l 1 Inl!rl.l'-:ru.:.--
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FOR INMUCIHE. Here's a eplendid opportunity for ungsunl aalea
and profita, Every ear, truek, tractor owner a prospect. Send name and
nddress now for big money making offer and how you ean get yours E‘ru
The Vacu-matic Ca., 7E17- 463 W, State Street, Wauwatoas, Wis

-7 MICROMETERS

Crmstructedof six parts
fumed inton singla unit
nijpgeted mnd aeqlad o i
tha factory, Kasity mnd

" mm thouenndths, g
v oard AEGY  inside measures

ménis Guaranteed aecurnie, easy io resd

o il adjust. Sstisfartion Fuarmantesd or
rn-rmrg sk,
This is your opportunity 1o get one at a

Hargmin Price |f you act now. Shipped
i_rl. nEid on recelpt of  remittanes. O
0.0, shipments, send deposit of $3.00.

MICRO PRODUCTS, 529 E. Jefferson Ave., Detroit, Mich.
95

POST CARD, TYPELESS §
PRINTER only

PFRINT-0-PRESS DMost Card Duplicator duplicates
risl cnrds by thousands—or pny card 313 x 5L,
from stencil with true rotary principle assuring
fazt duplivation with accurate and perfect regis-
ter. Comes complete at this amazing low price
of F0.05 lncluding supplies, Usor- .{gmuﬁ write.
Iretalis FREE, also samples of work, Also other sizes,

Professional Products Corp., Dept. B10, Siiverton, Ohic

ACT NOW! SAVE MORE THAN 20% ongen-
uine factory-new Royal Portable Typewriters. Limited time
only. For complete information—prices, medels, terms, free
home trial, ete., write at once to Raoyal T-rpnrrrhr Cnmpan-.r
Inc,, D!‘pf D*IE’!‘ 2 Park Avenue, Mew York,

AMERICA’S = s

i'l' O], Ot heerm,

BlGGEST &= :I_' LEinELY i hl;-hl
KAYAK *,_ﬁ = T '
VALUES - i

REQUEST LITERATURE. DEDHAM HAYAKS, DEDHAM MAS'E DEPT. o

Thrims iy

wro)shie g r| 1a In’- vik b vi s E% Wl e=
1M ar 1 Aewor Lates five 117 .h "I.l..-uml
11 i-'lr'u- | B | |
at .-- i ',
:"llulbl‘-\ 'u.|lf|. ! I-en.d
GENERAL nrvmu CQHF
325 Lookout Circle, Dept. 38, Cincinnati, Ohlo

o STHM M ENGINES for small boat models

I nilel SE-3. 8 two-eylinder slide valve engl i -

! 1- I;1|I el here. Pare 5/ 168", Stroke 12 A BIEEL R
— Length 7' Width 3, Helght 4

= Price complete ready to run with boiler, gnfely walve,

=X alrohal burner and propelleT, . . ;.. w i e i e e 53.00

wd b Postage extra, shioping wt. 114 Ib,
- i Shawnee Engine Co.; Box 162, Station D; cmmnnqu Ohio

Maw “BLUE RIBBON'* Assortma
Fastent :ll nllerzl Exzquisite Faldera.
nﬂ!itmhrumra Big

?T‘hﬂl:nd" E]

FRENEN.
e 1 We furnish everythin
gi&ﬁhﬂﬁﬂl‘ﬂf&ﬁﬁ Welta to DenE, 2.6,
n

hilton Greetings, 147 Essex 5t., ton,

HH!
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Book |3
SM‘E IN PHOTOGRAPHY A&

Here's everything you need fo
take better pictures. Rushcoupon! |

SEEFOR YOURSELF! Send for this big FREE camera cotalog
‘oday, Discover how much you can save an nationally advertised
somaras ond supplies. Now you can enjey the happy hobby of
= (ant, aven become on s¥pert photographer In spora-time,
FREE guide-book will halp you. Makes it easy to own all the
souipment you want for taking, devaloping, printing and anlarg-
ing pictures. Send for your FREE copy ot onca, Simply teor out
and mail the coupon,

SALES OFFICES IN

LAFAYETTE s

ATLANTR

CAMERA CORPORATION Poseiastes

Mpmprii, N, B, Jamalia L L

Rush FREE 1937 Comera Cataleg Ne. 77

i ]
[ g |
IHAME.................-............................. it !H . |
- MERA 1

52 T BTATE....iviin-- e ‘

i LAFAYETTE CAMERA CORPORATION " :
llpl TH? = 100 Sixth Ave., New York, N. Y.

PASTE COUPON ON PENNY POSTCARDE 4

Wind Electric . Plant

Your Own— o,

complete plans and Big NEW ciatalog of 500 electrical items.
160 other generator changes 1o 6, 12, 32, 110 volt Planis,
Motors, Welders, Electrieal Fencer, Write today,

LEJAY MFG., 1447 LeJay Bldg., Minnesapolis, Minn.

"BE YOUR OWN BOSS!

£30 will start yoo in the mir-comditioning business. Make n !-t*lﬁrs
gilary in 4 months, Seo our ad page 141A and article on pages 27,
0ag, 020 June 1938 issue Propular Mechanics.

AIR-COND. HDQS., 914 West Ohio, Chicago
BUILD THESE PROJELTS

For garden or lawn. Frml. to haild, Ensy to sl Detailed Blge-
prints Model B-25 Dateh Windemill Se: Model QM50 Obd
ML - Abe, hw-' Figure Fatterns—Sunbonnet Girl,

st Bov Talip Giel, Holland Pair, 28 each,all A—$1.00
Catalog Blustrating many models, send 102, today.

CRAFTSMAN'S MODEL CO.. Dept. P-32, 2000 N. 41st Si, Milwaokee, Wis.
Choose from World’s Largest Line of Power Tools!

FEEE 48-page Catalog covers Metal and Woodworking
Tools, accessories, motors for every purse, ertu
Walker-Turner Co.. Inr: 189 South Ave., Plainfield, N.

DRIVER En J’HH’H{'{ POWER TOOLS |

AGENTS 2% SIGN LETTERS

For Btore Fronts and Offlce Windows. Anyone can put
them on. Free =ampies. Liberal Offer to general agents.

METALLIC LETTER CO., 418 N, Clark St., Chlcage

" F WHOLESALE CATALOG OF

R 4000 BARGAINS

FOR SALESMEN—DISTRIBUTORS
E It has 260 pages. chock-full of un-

nanal values. It contains selling

plans ; order stimulators; tested fast
E selling articles to dealers, stores and
direct to the consumer, A new re-
viged issue iz just off the presz. Cost about 25e. FREE,
while stock lasts, Send for your copy, Today,

SPORS CO. 6-39 Elm 5t., Le Center, Minn.
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Tiny Set Uses Bantam Tubes

{Continued irom page 287)

To balance the receiver, stretch out the
flexible antenna to the length you wish to
use it, and then tune in a local station near
1,400 ke. Now reduce the volume to a low
point and adjust the front and rear trim-
mers (TR) with a small screwdriver until
greatest volume is obtained at that dial
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setting: the set then should be in balance.
A detailed list of the original materials can
be obtained from Popular Mechanics radio
department without charge. The blueprint
number of this article is R-269.
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Small reel for clothesline solves problem of Reeping
the line at proper tension

Fitting into a standard bracket on the
basement wall or outside the house, a
clothesline reel keeps the line tight at a
turn of its ratchet-type erank. It is hooded
for prutectiron from sun and rain.

g g

Baby Tractor Five Feet Long
Runs One Mile an Hour

Top speed for the baby tractor built by a
Maine radio man is a mile an hour in high
gear, He built it “for entertainment” as
well as for cultivating a garden. Only five
feet long and three feet high, the tractor is
driven by a two-cycle, three-fourths horse-
power motor of washing-machine type,
with three-speed motorcyele ll}a::smi:;ﬁir_:n.

A washing-machine motor drives
g i}
at a speed of one mile

1 -

17 =, L L)L

this mudget tractor
an hour
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BIGMONEY-MAKERS THATWORK
UFELGIAHED PUERENCH KIT-7"&8%"
A 40 R U i % 3

8 Amaringly Quicker, Batter, . Easier]

® Howol ALLOY Steel-657%
i Stronger! s NEW PLANT ..
¥ Quadrupled Capacity.
# Mow have your Dwn Bus-
inass l-n n Niew Selling Case. Full-time men
making $1,500 to $4,000 Yearly . . Part-
timers in proportion. We need Many Moret

f Bottle-Cap
Opener, etc.

Mail Your Address T-uur {on a post card will da) Get FREE—this

6-Edge End-&-Angle Screw-driver and 101-Picture Manual of
Machanics, with.. ] U Offers: or, with .. [] DISTRIBUTO
Territory, Demo. and SELLING Kit Offers! J 5 0

mmm‘ HPHE!I N‘ RAVENSWOOD AV.
¢ GAGD- II.I.

JE

gtack of traller
Amerlen. Lo -
k dellvery Marvel la
aller aecessories with a
rhieft quallty prodocks,
T3 oved, ot Rend 10e in
coln 1-| 10 page [llustrated catalog.

MARVEL TRAILER PARTS CO.
18020 Celesting Awe. Detroit, Mich.

BUILD YOUR OWN

MOTOR -SCOOTER

You can build this beauatiful,
hewvy duiy—motorized scooter
wanily. Kils gquickly assembled
by anyone. All parts Tumishod,
Costs o more than & good bi-
cycle. 52‘9.!- lezs motar
550,50 with motor. Write now
for complete facts and lHierature,

e 1940 So. Wabash Ave., Chicago, lIL

Largest, most romplete
parts 1||J egulpment in

HEHHBH MFG. CO. =

Always write your name and full address elearly when
answering advertisements,

EASY—LOW COST
with

POPULAR MECHANICS

Shows BOAT BOOK

EXACTLY HOW TO BUILD TG S e
15 DIFFERENT BOATS  do it Just the Kind you've

u'umnl—nmtlr Em] or- row  boat,
This Iz the pew edition with 42 The “Bowt Book™ shows yon how
pidded pages, & new boats, amd in simple step-hy- -step  directions,
conversion  of Ford motor for  Speclally prepared for those with
marine use; Foll directions and 1méited tools, 1ittle skill and money,
details for cabin cruiser, racing, Build boals to sell for profit too,
hydroplane, outboard runabout, ook tells how,

il boats, kawak, sled ty 15
L 0, DR GIVES PLANS, METHODS

10 CAITY n edr,
Actual working plang and photos

SEND NO MONEY of real boats under constroction
makes building eagy. Hundredsz of
Write for new edition of Boai pletures. Mo chanee for mistake.

Includes also, navigatlon and pilot
rules, handling sailing craft, boat
Kinks, boating terms.  Evervihing
a boat enthugiast should know, Bize
order Maoney relunded 7x10 inches. 312 pages. Fine cloth
satisfied. binding.

POPULAR MECHANICS PRESS — Room B36A
200 East Ontario 5t., Chicago

Book tmday! Rent  anywhere,
Pay postman $3.00 plus small
C. 0. . fee, Outside T7. 8.
and  possesslons remit with
it not
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WEITE T0

FOR HIS
BOOK OF
BARGAINS

g : ORDER FROM THIS LIST OF
= | BASS-GUARANTEED BARGAINS
i ® Filmo 75—Brand new—pocket thin—100

fi. Lh o 20 mon F i35 leng Furrngy v
2100 nt Tas

RS LR - 1 l'!' ssa—Voiglar F:3.5 lens,
i piie T hultar pemoabe

L] F'H'fﬂ! 14 95 mm, Coupled range Onder, expogurs meter, 1010
H 1T -'-."‘“-I.I:‘ ‘ Filbh lohi....... §537.50

L] j.rn'lpur Photﬂqr'mh? —074 pages=—I1% Ihe, 2 inches thick .
a real plisiographie ency i"|-- fla . o o postpald omly $1.78

BASS CAMERA COMPANY

179 W. Madison St. Dept. P

Chicago, .

. ENERYTHING YOU NEED
P) AT LOWEST PRICES!

lay o s

" l.LL1EtI k.rl.hll;ln CORPORATION
Dept. S-H-9,

B33 W. Jacksan lwd Chicaga, 1.

AUTOSCOPE Z=ic

Every moforist needs thiz startling new invention., Fits
inside rear window , . . works on periscope principle. By

looking In regular rear vision mirror driver can soe
immediately behind car, elose up. Frevenis backing over
child, dog, ar hitilng other cars, poles, ete. Attaches to
gluss with rubber suciion cups. MNa hotes to bore, Does

not mar car. Fits all enrs with siraight or sloping rear
window., Low price, direct from factory, postpaid, only
£1.50, Money back Il not satisfed.

Delta, Dhin

Autoseope Mfg. Co., Dept. 38,
GARDENaxdALL-
PURPOSE TRACTOR

Low “FACTORY-TO-FARM" Prices. 2 to
§ Horsepower Models. Walking and Riding
=1 } Types. WRITE for 10 DAY TRIAL PLAN
=='%' and BIG FREE CATALOG.
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Sound and Picture Receiver
o IR (Continued from page 285)

circuits completely to prevent accidental
shock. This dual receiver employs a total
of 17 tubes including a type 2005 “Video-
tron” 5 in. cathode-ray tube.

A number of power supply arrangements
were discarded by the Meissner engineers
who designed this kit assembly before
finally adopting the method of housing the
high-voltage units in a single carefully
protected box. Opening of the safety com-
partment, as illustrated in Photo Fig. 3,
operates a switch which disconnects all
transformer primary windings from the
110-volt line supply. This switch, indicat-
ed in Photo Fig. 1, is recessed so that it
cannot be accidentally operated.

Referring to photo Fig. 2, the lower left-
hand knob is the on-off switch and the
sound volume control. Next in line is the
picture gain control. To the right of the
speaker, the upper knob is the oscillator
vernier and the other is the television chan-
nel selector switch. The knob at the right of
the cathode-ray tube screen controls bril- |
liance and the other is the focus control.

Code-Practice Oscillator
{Continued from page 298)

transformer, Practically any kind of sheet
metal may be used for the base, the di-
mensions for which are given in Fig. 1.
The toggle switch and 1-megohm wvol-
ume control Ra mount directly on the front

(6 M < SHAW MFQ.CO. 4808 Frent L Galesburg, Koo
- SELIGC Magnolia Ave,, Th o, BN.: 1 W
dind St., New York; 686G Merth dth 5t i

"--"\-""\-u_‘.. Columbus, Ohio

NATIONAL MOWER CO.

B1l Cromwell 5t.Paul.Minn
Sickle mower, power driven,
rubber tired, pulrs self, cuts
high grass, hay, weeds, o
level or rough. Moderate
price,

WRITE FOR CATALOG.

* More FUN at CAMP *

This summer Lepther Craft iz the mge . . It's

@ America’s fastest growing hobby, You ean begin io

-l‘ eRjoy an EARUD Ledsther Craft =ot the minue For

b open (t, Complete outfit, inc Il:trlln,.: tonls, leathers,

paRLTCTTIE, @ airnl  full | inslrdciions, only 53, LHJ'—IH!

salo st leading Department Stores or order direct and
pay postman on arrival. $2.50 outside U. 8.

. Fm “I:onuﬂeﬂngnlnﬁﬂipmmn of r Depart-
[, mont Store (o thi and we will J'll"'|1.l.|‘.|ﬂ' with
FOUT Rl NN exirn !'rm prnjﬂﬂ Tiusirated catalog 10c
ARE

: ESLE. A. SWEET CO, I

F60-O4M PESISTOR
IN LINE CORD
HLN-'“%I
10V, AL 00 DL, ]_E }
LINE
— I
LgED SW. Fie.2

of the metal base; please note that the key
posts and phone jack must be insulated
from the base. Resistor Rz is a carbon va-
riety and resistor R1 comes built into the
standard 360-ohm line cord, available from
any radio parts house. A type-12AT tube,
grid cap, and knob for Ri complete the
assembly. When operating the oscillator,
Rz acts as a variable pitch control.
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What You Would Find on

(Continued from page 219)

would be the hardship of preparing a meal. .

To begin with, we could not cook by fire
because there is not enough oxygen in the
air of Mars to light a match. All the cook-
ing would have to be done by electricity.
Furthermore, although a little heat would
soon set the water to boiling vigorously, it
would only be lukewarm. For the temper-
ature at which water boils decreases as the
pressure of the air gets less. While we can-
not say exactly what the air pressure is on
Mars, it must be much lower than it is
here, perhaps only twenty per cent as
much. In this case, water would boil on
Mars at a temperature of 140 degrees in-
stead of 212 degrees, and a pressure cooker
would be necessary to make it any hotter.
The low atmospheric pressure might
cause us severe distress, such as deafness
and mountain sickness. Indeed, if the pres-
sure were too low, we would have to go
. around incased in an air-tight suit inflated
to atmospheric pressure in order to sur-
vive. Otherwise we would explode, like a
* deep-sea fish that has suddenly been
brought to the surface.
~ Water is exceedingly scarce on Mars,
and to be on the safe side we should bring
along an abundant supply. There are no
oceans, seas, or rivers, over sixty per cent
of the planet being a barren desert. Prac-
s tically the sole remaining source of water
is the white deposit at the poles believed
to be a layer of snow and ice a few inches
*thick. The polar cap shrinks with the ap-
proach of summer and a dark border forms
around it that stays in contact with the cap,
presumably due to water from the melting
snow. Probably all the water on Mars
could be emptied into the Great Lakes.
At noon in the tropics the temperature
may rise as high as fifty degrees Fahren-
heit. But a few hours after sunset it falls
to freezing, and by midnight it must be
much colder than the lowest temperatures
‘ever experienced on the earth. It might
easily become cold enough to freeze car-
bon dioxide, causing dry ice to form on
the ground like frost. Large white deposits
are often seen on the early morning side
of Mars, that disappear later in the day as
the ground is heated by the sun's rays.
On the whole, we would find Mars a cold
and dreary world, not at all suitable for
beings like ourselves.
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Find out
lbﬂutthﬁﬂalm:ﬂmd
new Conn_Band Instruments. J
Many wonderful, Mnuwa fea=
Cont mtfx” *ehaios of
OnNns are
the artiata,” Ynuuaﬂd- \\'RlTE
mors prigs. in & peniine  FOR
1

Conn—mads by mwmld"=

largest manofactorer, See F
! ur dealer or write us for HE
I = Home Trial, Essy Payment
offer. Mention instrument.

C. G. CONN, LTD.
831 Conn Bldg., Elkhart, Ind

5CONN

B A ND lusrnuuin'ls

Largest Selection— Factory
built or Complete Cut-to-fit
nssembly kits with detailed
@ hlue prints and instroctions.
Mew round bottom
Built to last—PAD-

—3Bafer and Faster.
DLES INCLUDED. Send lie postage
for big new catalog.

KAYAK BOAT COMPANY
152 East 129th St., N. Y. City

DISTRIBUTORS!
Make BIG MONEY ...

Fretnne Motor Tun-—'lpﬂ.-l ATEAN-
TEEL to save Gas, 05 and
on Automobiles, Tracks, Aer 1S,
Traciors, Dissels, Motoreveles, -nl
ﬂ'i-l-i-lmlrrl Motors. Heguires only
M minides time, and no cutra toole.
Eteady, PROFITABLE. repent sales.
Used aptl reeommended by besdi
Automohile Muonuscturers nnd o
Companies. Wrile TODAY ln-r
Proft-Moking Me rriandising Flond
Frove the amazing results of
iI’.LIEI'F. on  your n'r-n Far—
ar gemerous bris Writa
1. W.SPEAKER tﬁmﬂ"l’lﬂﬂ
Dept. Mo, P-3, 1655 N. Water St.,
Milwaukes,
Member N. B, . A.

ADD.
POWER=

PILK-LP

$5.00 UP, 129 Liewellyn, Los Angeles, Eal
T

100X ASTRONOMICAL TELESCOPE
COMPLETE LENS KIT onty $1-95

Make your own high powered telescope in one evening of easy work.
All optical parts completely finizhed for & £t long refracting telescope.
Kit contains 3 dia. 75" F.L. ground and pollshed objective lens
and 2 astronomical evepleces 50X and 100X, Will show (he mouniaing
and craters on the moon, the ringed plapet Saturn, the moons of Jupi-
ter, double stars, and hundreds of other Interesting sights. Complete
kit with full directions for mounting, only $1.05 postpald. Bend Money

Order pow for Immediate dellvery.
BROWNSCOPE CO. Dept. 48 5 W. 27th St., New York
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START .l.'l‘ HBHE

Here's  your  chapce—a  mon
brusiness of ¥our owii. | ur pel
cash by o making new ki I Pl
with my mprowv |.~1]. 0l i
clous, F-'|l1|| rior, * i

st low cost. A few P
it. Bogin anyw
Potatoes | 4
or retall.

__-.|||r|""I for you.
| IN BUSINESS,
nips are  ealen
ualiy so. 'I.' el
Wi Tl’\l-'"t-lnwdl
outlay of
Chip Booklets
LOMG-EAKING COMPANY
B2R-5 Hioh St. Springfield, Ohia

1 d =i
cash. Write for 'olaio

I

Workshops-

Make your own castings of aluminum, copper, bronge, silver 1

Foundry sets are available in three sir.ft.l-u.nl.m ...llh.llhh F. blnat-l
Furnaces, See advertisements in Feb, or May lssues, free © ireulir.

KANSAS CITY SPECIALTIES CO.

P. O. Box 6022 Kansas City, Mo.
Thoese famous Pay-Rais-

Pl‘ PnST l ing, Extran-Money Books ||I -
have helped thousands * i
of others, Let them help

Sent C.0. D. Any- you too. Check this st .
and mail with »our naimi

where in the U.S.A. 70 T00 0o Ty
postman on deliy-

ory. price plus small C.0D.D. fee. Dr

remit with ovder anad boosks will be sont

postpaid anywihere in the world.

FOUNDRY WORK

Select

Molding, Castlng, ete,..$2.00 |
B Tausie, 24 8 '
k augh F b= |
Joects, 1000 pages . . . $2.39
FROM THIS":..IST HoME Griol 00 pag e
m CONDITIONI urnishing. . .. . 5
4 Furnnces, Unilt Heaters, $3.00 LEATHER MAHIHG
AUTOD RACING and Ti ﬁ ... 51.00
Bulld Mlduul and Other METAL SPI NING
Har .51.00 Pracrical New Book. . . 51.00
AUTO IIEFIHIEHIHE. METALLURGY
Dues With Spray Gun. $1.50 New. Meials, Alloys
AUTO SERVICE SHOP In Use To-Day...... §1.50
Management, Money- HUNEM*’HHA KING
making lieas .51.50 !"' LAS

() Practlcal

D .00
ELUEPRINT READING Gl ST HlHﬂBtﬂ!K

o Mpshine Trdes.. <3580 Manufacture, Distribution
S lain snd Faney Installation, etc... .. .$3.50
poiMin and Pty 950 pLASTICS

Belf Taught. 15 Courses 145 Deslgng For Crafis-

H P R TR - B ]
Cover nll Easential Bub- nnn?ﬁnrﬂvslns COURSE

jects, 1000 Pages..... $2.3 r el
CARBURETORS (All Makes) I"i?’t.f‘élﬂﬁ';'fﬁ.,%‘ﬂﬂ; 84,00
New, Revised Edition. . $3.00 SHEET METAL
CHEVROLET SIX Construciion Work. .. .52.50 |
Lar. [‘ruct Operation STEAM ENGINEER'S
ﬁa LICENSE
COLONIAL FU RNITURE How to Ohtain, | .§2.00
Making, 95 Pleces. . ... §3.50 WooD TI.tII
DANCE OIS

51.5
Learn at Home Without W'I‘ﬂlll."‘-l-l-'l' IIIUIH Wﬂlllll
Music or a Partner. . $2.00 Practical. . h .. 51.35
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Puller Remmfes Boat Propeller
Quickly and Safely

Demonstrating tool with which propeller wheels may
be removed easily from boat

Propeller wheels are removed from boats
speedily with a simple tool that does not,
disturb close-coupled rudders. Without
dismantling or changing the jaws of the
tool, it can pull propellers ten to twenty-+. ~
eight inches in size having two, three ox §
four blades. If the wheel comes off unex- ~
pectedly a safety chain prevents it fromg
f'ﬂhng mtn the water. g

P}:astu: ReIﬂ- for Saxophones -~

Lasts Long without Splitting

Synthetic reeds that outwear and outlive.}
the natural cane reeds are being 1ntro-¢
duced to clarinet and saxophone players.T"
The new plastic reed is moistureproof, will
not split or erack, but produces a clear, ¢
powerful tone of the same timbre as theg,
cane reed. Its properties do not change -

with age, and it will last indefinitely.

:; sﬂﬂi’ﬂ}?; Fams 5/ 5 0+t0°300 EXT RA PROFIT Monthly

1y Nl e
s 16 Drays Trinl nmd Easy

HOBART BROS. CO., Bex M-89, Troy, O
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GO TO TOWN

The Electric Home of the "f"uture:
with Moto-Scoot

{Continued from page 165)
Moto-8cont 18 “going to

town™ in cutting delivery
cosig.  Now every merchant
cin  give prompt  delivery
gerviee at & profit, 120 miles
per gallon at speeds up to
46 miles per hour. Roomy
v:l-a]iw:r; box—saide car and
irailer models also, 114
H.P.and 2% H.P. en-
Elnes—all models
equipped with
cluteh, brake and
Highte, Bpart mod-
els, too,

WRITE TODAY
FOR COMPLETE
INFORMATION

Moto- Snunt Mfg. Co.

8428 South Chicage Avenue
Chicage, U. 5. A.

1

row no doubt also will be equipped with
some electrical means of recording news
reports and pictures as soon as the news
happens.

These are all important phases of the
significance of electricity to you. To more
than half a million men and women elec-
tricity also means jobs. Some 274,000 per-
sons were employed during 1938 in keep-
ing electric power moving into more than \
20,000,000 homes and hundreds of thou-
sands of factories, offices and stores. In DEALERS!
addition, the electrical manufacturing in- | Jozier still available for az-
dustry employed more than 300,000 per- fanp A Nore alng WA Sed
sons in supplying equipment for the na- m'i“ Mf;“’?m; 31"«‘* "
tion's power systems. s e

As industries go, the electric power in-
dustry is young, but it is a lusty young-
ster, for even in the slump year of 1938 it

FREOTEXEM lkeeps used paint, varnish,

® ay7s ]
gld more than two billion dollars’ worth of '-_.H;L_ll]ngli: ﬂm"“ﬁ a“ddlﬁcquu% hﬂfhgsh Bﬂft
usiness. Some 600,000 new customers s e Bt S o et o
ed for years, MNon-inflammable liguid
were added to its rolls of eleetricity users. vaporiges in the container with complete
3 safety and benefit to brushes. (See page
In contrast, thirty-five years ago the an- 704 May '38 Fop. Mech.).
. i P 5 PROTEXEM HOME UNIT holds four 3" and 4
nual electrical business of this industry small brushes. Cost only 33,05 poatpaid, complete
with % L. L or 4 monihs service. Pays for
amounted to GHI_Y $1ﬂﬂ,ﬂ[}ﬂ=,ﬂﬂﬂ, itzelf m::n;l.' :.::1.';_ Fully JI_-:l:I'dri:‘:lt‘E']! Dealers
" . Write. Order today or send for information.
In 1928 the average residential power WISCONSIN LABORATORIES, INC. .
2324 W. Wiscansin Ave. Milwaukee, Wis.

user consumed 460 kilowatt-hours of cur-

rent a year and paid an average of six and E'i':'r'l.'? g E nn ' n Fl.l “ E R c l. 00 l

six-tenths cents per kilowatt-hour, In 1038 | Thtieul tupbis ek gy stbowads ey, BOUE b

ﬂ'“tmln-pt-lr ime, ulutru. and battery EEvemen iy shawisg

he used 850 kilowatt-hours and paid only ninis Beautitul colaniad grandiather casea. WilY WALT LONGERT

fuur Bnd twn-tenths I:E'ﬂts 'PE]_' kj][}watt— KUEMPEL CHIME CLOCK CO., Bldg. 31, Guittenborg, Towas

hour. This saving has been made possible NA ANDN SUPPLY C

by inereased efficiency in the production P Mty o oo, Eowen.
jetributi .* ; 108, to be rodecmed on firss order.

and distribution of electric power. A i Y

In 1927, $148,400,000 worth of kitchen
and table appliances, such as electric

Wi i M, M. 81174 1 et I *"eell
ranges, water heaters, vacuum cleaners fp =NOW-KING mushroomat Bix ﬁ’w"ﬂfmr?w'ﬁf?ﬁs
and W, h'n m hi ld T ik 2 :1‘:-1m?;mrﬂtlrltg'alll‘hmp?“% Jﬂ.—tif:n:l!:y “i;'f;t ul?fi;:’ah

asning achines, were sold. en - A5 UNITED C0., 3848 LincolnAve., Dept. 303, Chicago.

years later this figure had jumped twenty- ATLAS STICK-ON LETTERS E‘

five per cent to 3175,000000. During the | puutiion Cobres, o fire~

i i i P Each. T dous D d.
same period _sa]es of electric refrigerators Penny Each. Tromandous Demand,
more than tripled. and Starting Equipment. Hurry!

ATLAS Slun Works. 7943 Halsted, Chicago s
WORLDYS GREATEST all I:Il'ﬂl-ll'lﬂ

Against the reality of such figures and

achievements, one dares not place any lim- ELECTRIC TOOL

its on the possibilities of electricity in the LS DN AT S

future. POLISHES — SHARPENS — cAn\rl:s

The new WHIZ ELECTRIC TOOL bs tbe handlast

tool ever made. Not & deliests Instromest but o rea ru|:-
i :a!ttuBLmluu Ly Hkntlﬂihrﬂl both powsr and Smdl.ll:.n

€ Our Bureau of Information keeps on file | zors Qe theaweh i ioe sewsich iues SEy arerI:

'-lﬂn.h—"imdl—.ﬁibﬂ'unl'h.itlrhﬂ-hn Bipel -ete.  Eawves tap

the names and addresses of makers of, and | gEimrlite S Kp s miniCu pC T RS

dealers in, all devices described in the LB w.:?'srnnw;ﬁﬂ 30 diNereat acsdcrion;
pages of Popular Mechanics Magazine. We F E Aobmsanry outht (Valus 9 includes set of drills, mounted
F H E E grind e i di i Eerl bz, 1] h
) . i : ar, panddin sra, etting w n, 1 polis
are glad to furnish this information to X T -Pi#h:';"ﬁﬁﬁ’zf"nﬁ na:nﬁ‘in“i-'i‘i“ s
our readers upon request, accompanied by i ane outfi (ises 200 accesmarien) enly B85 tompleie. with eame|
-ri‘ v 0 vRiTe
stamped, self-addressed envelope. Parameunt Products Co., Dept. 8A, 48 West 48ih 5L, Mew York
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BIG DPPORTUNITY |8
. STUCCO SPRAYING,

Make new construction more per-
manent and attractive. Plastic Colorcrete is water-
proofed. It fuses with any masonry surface. It fills all
eracks, 1t can be applied in any thickness and in 30
colors. Fully proven by over 12 yvears actual uze under
all conditions and every climnate.

OFFERS BIG EARNINGS

Dwners everywhere wanl to enhance present
valuez. With thls machlne you can supply
this hig walting market with permanent
Colorerete at amazingly low cost. Opera-
tors report cost of 2¢ amd up per sq. fi
and sell up to Te. Home have paid for
their equipment from first few jobs, Ma-
chine capacity up to 1,000 sq. ft. per hour,
OGet the Tects. Hend lu:lr the books. *"Proven
Business Opportunity.”” Wrlte today. 1t
offers you big extra income,

COLORCRETE INDUSTRIES, INC.
570 Dttawa Ave, Holland, Mich.

SECRETS 1059- Money Making Formus in

Book Form. While Supply Lasts, $1.25
THAT MAKE
Noiking edsn like i, Order Mowey M Formiulas

Finrt m mpare-time or Tull-time business of your awn
making prodocts that sell. A gopd formuln has
made fortunes for othere—mny bring fame nad fur-
teclay. Fostpaid Only $1 28

anular Mechanics Press, Dept. 8334, 200 E. Ontario St Chicago

‘E:rw.?'?l‘
o

Renew old buildings,

tune to rou, Get this big 200-gnge book—iells w_h.-.r.
to make—how to moke —whero to maberials,

Diesel Power i5 no pazsin
R Pl wm;];mg 472 PAGE BOOK
power. In the air—on lan
and sea—thousands of men
FDH will be in
ety beok Efﬂ fih"d":m ELEm: IESEL
i the :.'— NTE OF D EN-
GINEERING by Orville Adams. The ideal book for beginners,
Large size 6 x 8 inches. 450 Pages, 284 I'llmt.rntmna 22 Fact
Filled Chapters. Send for your eopy l}utafn
front in Diesel Power. Sent postpaid uuly H DEI' ﬂrﬁ?—r todny.
POPULAR MECHANICS PRESS
CHICAGOD, ILL.
L 5,
itabie ﬂ:ﬂ"&‘f‘?&?'ﬁ“&“ A e
111 our own home. This new book
ki i aod
i Mg Bl i
geations. Tells you exactly what
to make, how to make it and

who know about Dl-egﬂ En-
students, mechanies of all kinds and the only boek you need.
200 __'_:f'.r oTl!o ST, ____ Moo 837-8
EMIN SPARE-TIME MONEY
ow to Make Money in Wood-
how to sell it. Describes plans

that have worked f[or others.
Weodworking, the new way, is
Hgh pIE:u-.mt and profitable.

Send only 10c 1|ui complete

will be malled postpaid.
4 Satisfaction u.:mnteed ar

money refunded. Write to

DELTA MFG. CO. (Dept. AB39)
800-634 E. Vienna Ave., Milwaukes, Wis.
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t‘ - Catch ’Em on the Fly

(Continued from page 171)

aim your line toward the surface of the
water; cast it straight ahead on a level
with your shoulders. Rhythmic counting
of the movements helps, Pick your line off
the water for the back cast at the count of
“one”; allow it to go backwards for the
counts “two” and “three,” waiting for
“four” before making the forward cast.

It’s not the fellow who casts farthest who
catches the most fish; short, accurate casts
and lots of them are what bring home the
prizes. Nor is a trunkful of tackle needed.
With only four baits, we've caught every-
thing—muskies, bass, pike, trout, steel-
head and most medium-size saltwater fish.

Of the hundreds of lures on the market,
each does one of two things, a spin or a
wiggle. Many times a fish will take a spin-
ning bait where he won't go near a wig-
gler, and vice versa. Consequently, we
have two spinners and two wigglers., One
of each type is a deep-going lure, the oth-
ers are fﬂr near-surfar:e or WEEdY Shﬂre-
line fishing. All four have single hooks
and weed guards and can be cast any-
where by novice or expert with virtually
no snagging,

The spinner also is effective for night
fishing or in murky waters. You don’t
need big bait to catch big fish. The oppo-
site is closer to the truth. Experts lean
toward metal lures that are made small,
vet heavy enough to cast easily.

You can waste a lot of valuable time
casting from deep water to shore line or
shore line to deep water. We prefer the
weeds or parallel to the shore line where
the bait is in fishable water from the in-
stant it strikes, Another favorite haunt is
near the boat landing. Many fishermen
will jump in a boat and head for the other
side of the lake or stream. We prefer to
fish a few hundred feet to either side of the
boat landing and usually are fortunate in
getting a mess of “the granddaddies who
stick close to shore where they are seldom
bothered.” The fisherman who doesn’t try
the shore line and the marshy stretches
amid the weeds and lily pads is passing up
excellent opportunities,

When you get a strike, set the hook hard
and then, to be certain, set it again. This
will insure the barb penetrating the fish's
mouth. Many fishermen set a hook half-

heartedly and the first time the fish jumps



POPULAR MECHANICS ADVERTISING SECTION

Ca
" -

or starts fighting hard, he throws the lure.

A rod is made for casting and not for
lifting fish out of the water. When pulling
in bass or other fish without teeth, you can
stick your thumb in its mouth and lift it
out of the water. With a pike or a mus-
kallonge, a landing net or a gaff is your
best bet. No matter what you use, be sure
it's not the rod. Once you work the hooked
fish within a few feet of the boat, stick
your rod into the water within a foot of the
reel and slowly drag the fish through the
water in a figure-eight motion until he
tires and turns on his side. He can then be
picked up with the hand or released as de-
sired.

A word about equipment. The average
person going into the sport decides he’ll

try bait casting first. He buys a reel, line,.

and lures and makes for the nearest water.
His first attempt produces a backlash that
looks like a bird's nest. After an hour of
disentangling the line a second cast is
made; this time the bait shoots out twenty
feet or so. He snags a tree, breaking his
line to get it free. A half dozen more snarls
and he's ready to call it a season.

The fault does not lie with him so much
as with mismatched equipment. His rod
may be short or stiff, his line heavy, his
reel equipped with a heavy metal spool,
which over-runs and causes a backlash.
A rod should be neither too stiff nor too
limber, A short, stiff rod casts farther and
sets the hook better but is less accurate. A
long rod offers greater accuracy, more
thrill, but does not set the hook in the
fish’'s mouth easily and is a handicap in
brushy places. For best all-around results,
we favor a five-foot bamboo pole with
lots of tip spring or a 5.2 tubular steel rod.

A beginner usually selects a line strong
enough to tow a boat. It is suitable for
trolling or deep-sea fishing but not cast-
ing. A smooth and easy small-diameter
fourteen-pound test silk line is better.

Sixty-five per cent of the tackle is in the
reel. Unless it's a fast aluminum spool
reel, it's just a lawn mower. A reel de-
serves care. On each side is a small jewel
bearing; a drop of machine oil in both of
them regularly will keep the spool in per-
fect running order. The reel should be
cleaned three or four times a season. When
it's being reassembled, see that the spool
is adjusted with a small amount of play.
The bearings will be burned if it's too
tight; too much play will wear them out.
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| THE REACH OF ALL

i New sport, new thrills, new
il low eost transportation for
evervhody is here at last
thanks to the sensational
= new Mead Ranger8COOTER!
= You can go anywhere at 30
m.p.h. on 120 miles per gal-
lon! Ideal for vacation trip, errands
to and from work, fishing=and safe,
thrilling sport. So simple a child can
operate! Banger SCOOTER is per-
fect for business deliveries—for
farmers—for men, women or chil-
dren! Right now we are offering
amazing low Irtroductory Prices
{and Fasy Terms) on our Solo, Tandem,
Traller, Bide-Car models. Mead SCOO0T-
ERS hove Glant X-Member 1-piecs ALIL
BTEEL frame, 2-speed Transmission,
epring suspension, cluteh, brake, power
ful 1% or 2% h.p engloes! Hush oon-
pon below now for full detalls! (A few
choles lerrltorles for Dealers, Agents
open. Write!)

Pay n %
you ride!l B %
EASY \‘J
TERMS
2 available in

most states

o

MAIL COUPON TODAY—RIGHT AWAY!
Mead Cycle Co., 17 &. Markot St., Dept. W-1. Chicage,
Rush me free Scooter Circular, Ensy Terms (WTer, Intreductiory

Prices.
Also send me O Dealor's Plan 0 Rider Agenis Plan,

5 RAMERICR'S MOST
FAMOUS CYCLE NRME
FOR FIFTY YERRS

i7 5. Market Sk, Deot. W-1,Chicago.
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D U H n is making it easy for thouzands to en-
joy guality tools, Despite their many

advantages they cost no more. Think of this big 45
inch bed lathe, ten ineh ewing, V and flat way constrac-
tion, No. 1 morse taper fittings for only $11.956. It's
a better value than most lathes selling up to $25.00.
All Duro tools are designed for greater conveénience
of operation and ma de of quality materials for longer

life, Get acquainted with this remarkable line.

DURO METAL PRODUCTS CO.
Dept. B-7 ZEET M., Kildare Ave,
Chicago, M.

i
BEAUTIFUL — PLASTIC — CRABINETS

% Midget radio Bl your mtetkur iz, errf;- Iﬁ;ﬁ]{

. Bmall & fa ' rknge ereives #Ftatikon
AT B Y K T FixeD R ve-
* TAL™"—MNO UPKELP—only onaeoving perd i i 5
LESS, TUBELFESR, BATTERYI Fet TENTIRELY
NEW PATENTED DESIGH. Hos enclossl pesred
lumimmun dial lor perleci tonlsg. Mahy oWwners Do
el amaEing revepian and daetsnoi

Bent tumpl-gj.d rmgI to | lsten -ﬂ#“ GHE'&RAh Elﬁm !ln?:!l- bonte
- Trptrised m for use . 0 Il
A A R LG T

TOGacE. SUIT. Casht . . A Toost usual valos,
ORDER sqw.‘h.‘.ﬂ&‘ﬁ““ﬁﬂ‘.‘h“cﬁ:‘ ﬂmm. ebr.

ONLY o NOW! TR
50c 8’ YOUR OWN HAIR!

Perfectiy, and as you like it, at hamae,
with our new hand made pracision Trimmer.
P Amazingly simple in operation. Either Ladies
*  or Men. djustable for shart or long cutting.
Saves many dollars. Sanitary. You risk nothing.
Money back If not satis . Send S0c today.
auicK TRIMMER SALES CO.
1543 East S7ih Stroet, Dept. PAS, Chicago, Il
Agents—Write far money making plans.

-_—__—___'—-'_'_-_.
Sometimes advertisers are unable to respond to in-
quiries due to lack of complete information.

Get Bhop Motes for 1038 Omly 50
centa. May easily be i investment
of your entire lifetime, Comntalns
meoney-making.  time-savin

kinks, short cuta for h‘lH}unTﬂ-. farm-

bome workshop faen, handiymes

=4for everyona who uses boole T3

. BE lostration,

POPULAR  MECHANICS PRESS
Ream E359-C, 700 E. Onfazhe 51,

If vou are interest- F I Y
ed In aviation in

any way— If wvou
want to fAnd wour
wings—Ilet Capt.

Duncan, licensed
pilot in three coun=
tries, show you the
"t

way in hiz latest book.

AIRCRAFT FLIGHT INSTRUCTOR

By Capt. Richard Duncan, M. C.

Just published. This amazing book coniaing the exsct instruction
the beginner or student needs 1o eam o Ay, Thomughly covers the
basle principles of Sight, ships, molors, use of Instruments, elc.,
right through to advanced fAying, acrobatics, inveried (up-side-down)
and blind fying., Big d30-vage book with 128 diagrams and piclures.
Flexihle loatherette inding. Sent postpaid anyvwhers in world for
22,50, Op if in U, 8. or possessions, order oo posteard and pay price
plus small C.0.D. fee 1o postman on delivery. Interesting too, for
airline passengers. Got your copy teday, Leamn to iy with Capt, Duncan.

Popular Mechanics Press, Room 839, 200 E. Ontario St., Chicago
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How to Get More Mileage
{Continued from page 191)

pression ratios of modern engines must be
maintained if maximum miles per gallon
are gained with increased compression.
Increased compression pressures also pro-
duce higher speeds with less throttle open-
ing. It means the engine runs cooler be-
cause more of the heat is turned to useful
power and not wasted in the exhaust or
cooling systems. But all the benefits of
higher compression are lost if the valves
do not seat tightly, usually due to gum
formations on the valve stems, or if the
piston rings are excessively worn. A com-
pression test of each cylinder should be
made with a compression gauge if there is
any doubt about the physical condition of
these parts.

Getting more gasoline mileage and bet-
ter performance may be achieved if the
car owner will check the exhaust system
for restrictions. Sometimes a tail pipe is
partially clogged by foreign matter, or it
may be kinked. Mufflers, too, wear and
rust out which often results in some of the
interior parts becoming loose or dislodged
in such a way that there is excessive back
pressure.

Carburetors, especially those on the late
model cars, can be adjusted or made to
meet the requirements for all speeds and
conditions. Assuming that the carburetor
is up to standard, which means that the
fuel level is correct, that the high-speed
system is working properly, the accelerat-
ing pump works and that the choke mech-
anism is in order, then both power and
economy are possible.

Instruments are available which test the
exhaust gases while the engine is running,
from which much ean be told quickly. If
the carburetor is up to standard in every
respect and correctly adjusted it automat-
ically delivers to the engine the correct
mixture of air and fuel for idling, low-
speed and high-speed operation. Exhaust
gas analyzers quickly show this. It has
been found that a determination of the
amount of carbon dioxide in the exhaust
gas serves for the establishment of car-
buretion mixtures.

Too rich a mixture means sluggish per-
formance, slow combustion, excessive car-
bon formation, as well as poor mileage.
Too lean a mixture causes slow burning,
lack of power, misfiring and there is dan-
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ger of burning the engine valves. Some-
where in between this too rich and too lean
condition is a point of normal operation.

Although various things in the ignition
system like the battery, cables, coil, break-
er points, distributor, spark plugs and oth-
ers affect miles per gallon, probably one of
the most important is the timing of the
spark in the cylinders. A properly ad-
vanced spark greatly improves fuel mile-
age, especially if good quality gasoline is
used which permits the greatest spark ad-
vance before knocking occurs. In fact, this
is why premium fuels treated with tetra-
ethyl lead give much better mileage. Too
great a spark advance, on the other hand,
wastes power and gasoline mileage will
suffer. Ordinarily there is a steady rise in
miles per gallon with an advance of the
spark.

And finally, the way a car is driven tells
much about its fuel mileage. "When two
cars of the same make and model and in
the same mechanical condition show a
pronounced variation in miles per gallon,
there can be but one answer—the differ-
ence in car speed and conditions of driving.

High-speed driving takes its toll of gas-
oline. Not many car owners realize how
rapidly the curve of gasoline mileage drops
off when they drive with a “lead-foot.”

The normal economy of a motor car
which gives twenty miles to the gallon at
twenty miles per hour varies under differ-
ent car speeds with a fixed throttle opening
until only eight and one-tenth miles per
gallon are obtained at seventy miles per
hour.

Long periods of acceleration, excessive
or too fast idling and racing the engine
when standing still all impair fuel econ-
omy. With present-day types of carbure-
tors every time you “step on the gas” the
accelerating pump is actuated in the car-
buretor and a steady stream of raw gaso-
line is shot into the engine.

Keep the tire pressure up to the proper
point if you want the best in gasoline mile-
age. Mileage is rapidly reduced when the
tire pressure is reduced. At thirty miles
an hour, for example, there is a difference
of two miles per gallon of gasoline with
tires at fifteen pounds as against thirty-
five pounds. Soft tires also make the car
sluggish during acceleration and more
throttle opening is required, materially af-
fecting fuel economy.
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WELUING EIFCTRUDES

IH TRODUCTORY

FAEI(AGE'

Illrlmhﬁ. 60 PIECES, 1/14",

fa2r mnd  LR* dlameter of tho
I-.m:utlh AGILE, AC General Purposs
ELECTRODES. For trom,  steel,
sheet milal, orfmamental iron, sulo hodies, fen-
ders and bampers, truck odies, tanks, farm e
chinery, hobhy work and gl JHeht  welding.
Heavily coated, casy fowing, have good penetris
tion and  make EXTREMELY SEMOOTH, EVEN
BEAMS. WOREK TFAST an Aat, vertical and overs
head welding. For both AC and D mechines.
Use less woltage, Tree from objectionable fumes
and odors. Compleie Calalog wiith HANDY AM-
PERAGE GUIDE. all for ONLY £1.00. Send eash,
Inoncy oFder oF (‘ihul[ BIG J'..\(‘Hj.i,l- will he 51:“[;
prompily, postpaid anywhere In U.5. or terrilories,

PRINCIPLE

SAVES UP TO 30 0 GEARS

Will you take 60 soconds to cubt your
gasoline costs? Change nothing—unscrew
nothing on your car—simply insort the
GAS MASTER economizer inta vacuum line to
windshieid wiper, Takes &0 scconds for ANy Car.
ENTIRELY MEW PRINCIPLE
Operates on new and exclusive installation principle.
Injects air throwgh wacuum line inte carburetor,
equalizes gasoline and Sir mixtire—saves up to 308

on gas consumption. Enthusiastic users all repa
unusual success

TRY IT 10 DAYS FREE: Send one dellar—currency.
m'ﬂ'"m arder or check—then f“ puutmln T8c when
GAS MASTER arrives. ($1.75 postpald W. S, A0 If

not satigfied after 1
i g g l} ltaﬁ return and 1u1| purchase

G. & M. MFG. IHﬂ'ﬁTIIE: Dept. B, .i'.IEI Na. Farwell Ave., Milwankes, Wis.

PLI-BOAT

READY FOR HOME BUILDERS

It's here—Mead's new, 83 1bh, BAFE,
atrong, light, waterproal plywood PLI-
BOAT—eazily bullt at home in few ave-
nings from inexpensive FPre-Cut Farts
Kit for pleasure or Big Profits! Or buy

GLOUCESTER, MASS.

MEAD GLIDERS, 15 8 Markel, Dept. BP-8Y, Chicago.
:-Inn and liberal discount. Keen
Ds SIJJ‘“
LD
Ammf 2 CAN OPERATE|S oy
npmrﬂ ==ghop, factory, farm, enginger, jani-

RENT and SELL P wobEL
an ! MODELS
Popularly priced to meet all eompetition .. /
7
fg. Co., Madison, Wis. Dopt. M.
HIKE BIG PROFITS THE BEST MECHANICALLY
BE THRIFTY... use ROGERS GLUE
Now, an c¢lectrie welding, brazing and saldering
Torch, eomplets with power unit, poggles and
supplics. Werks INSTANTLY off any light
jtor, eheet metal, radio and bicyels npmrq
ol ﬂnyﬂne;ran bandle withoot previous experi=
¥ o rentions. 10-DAY HOME TRIAL

ey pre:lqln;m. built, improved powerful )
. Incredibly strong. Send for free bluepring plans for
sochet. Doesathonaand and one repair jobs
on
'rlte nt ance for & pﬁc'ln'l Introdostory Low Price O -
fer. Try 3in 1l Electric Torch for 10 days stour risk,
LECTRO-

— factory-bullt] Easy, quick, satisfactory
home construction guaranteed. GIVEN—Set of Ours, and Oarlocks with
engine, two-speed optional, fourth suc-
cessful year . . « Wwrite today for -
making usefal articles.

ROGERS * Dept.A-1 »
at amazingly LOW COST on aluminom, iron,
gteel and other metala, Indlspalns-ahln for
or ket one fres by heloloe to introduce i
TORCH CO0., 281 3-EL Michigan .h'a‘. Chicaga

rour Pil-Boat—if you aet fast! Tush dime for Clreular, Gift offer.
details of BIG MONEY-MARKING
MKS‘JH’MJ{S‘ DEVICE W BRAZES
Auto, Body and Fender Eepairs, and home
o T
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"1 WANT THE
EXTRA ADVANTAGE
KNOW A |

THAT EXTRA %’
HNDWLEDGE GWES J LITTLE MOREL

PRACTICAL BOOKS

= s

"RIGHT- IT—\
PAYS TO

THAT WILL HELP YOU IN MANY WAYS

o muere e e s v | GHOOSE FROM THIS SELECTED LIST

the extra information you can
obtain from good selected | . onr 1oy AND JOINERY WORK: All details  MACHINE WOODWORKING: First baok pulilished

x ] ] than af house building: framing. building partitions, to describe and illusirmate all types w ~WOrking
booksz is worth more doors, windaws, cornices, wte, B$3.00. machines and operstions with them. 514 Ilus-
ever before. And these are tratlons. §3.25.

STEEL UARE POCKET BOOK: A complete,
the books that will help you— ]"rm'uonliﬂ.m handy treatise on Lest methods of MACHINE SHOP WORK: Most approved methods

L Y b . in modern  shop practice, hand operited tools,
on your job—to advance to a | Sy, Civenters wieel mquare. Pockel EES poweridriven Lools, Ahop suEestions: fear cut:
. ¥ Ling, turret lathes, aulomatic screw machines,
better job —1to earn exira | gook oF SMALL HOUSES 9xi2: 250 Fages);  Geoci manufaciueing, sir tools, siide rule, ete.
monay I“ gpare t.in“‘ Lo tlE" Plans, cosls, seecificalions, fonsiruction details F 3 ne oy ' 2
1 hohb . v | e 118 wmall ey 300 RLOtOR; R0, DYKES AUTOMOBILE AND GASOLINE ENGINE
velop a hobby—to generally PAINTING AND DECORATING: A new book deal- f\.“fE'“:Eﬁ'ﬁ‘ﬂ.'.Tf.ﬂ."".'.ﬁ?‘uﬁ"ﬁ.f“;{:tm:;ﬂiFJ‘J“D".’SE
advance yourself through Ing with paiois, veenishes, n:rlx;‘"ﬁll:{:: paiot- Engines and :Lu.-iu cirs,  speciications, et
. 114 1 3 ] 1 " N i”luf‘ﬁ. i . . .
spare time reading at home, interior amnd exterior; also 'igpmcl methods of 417 RO e
estimating material and labor costs.  Dllusurated. AUTOMOBILE REFIMISHING. A practlesl and
Bl .50, n1|:i|r:|.- |;u1h|lu; |ta|||_m:llum!4. of I'|'|il,d,rPi.|'|.t|'||.] methods,
P 1] ogu Lid}] Or CRF OWHers A sho -
@ Increased 1!1(‘-0!]3'.‘.‘5—]]1‘1’.‘!!1!— INTERIOGR WALL DECORATION: Practical work- Lors. Hli.m'mtml.rd. Sl".h(}. . i
ing methods for plain  and decorative fAnlshes,

able side lines — successful Mew and standard lWT'IE,"'I'?“l". 488 Pages. - #{uu]nln'ﬁ’-.ﬁ(!!;. E‘u'l'n d'r'[? g mqn:!;"ﬂﬁﬁh?fwl

3 v " - = - loth. 2.00. iy 1He J. AN L. Eenermio -

businesses—have resulteq | Wwstrated. Cloth. § tors from auto’ generators.  Adaptable to many

3 WOoOD FINISHING! Plain and decaralive, Form- uUBEs - Fuch =»  weiding. ght, power, Soun

from a single idea. And these wlas and detiiled instruction in method, tools, trucks, grinders, radio, public address, movies,
books, selected by Popular malerials, poeried  Gnishos, staining,  Alling, hoats, etc. #1.00.

varnish, painting, enameling, glazing, loquers. T =
Mechanies experts, are filled 380 Pages. Cloth, $2.00. T A NIGANEREIT: Pacts o ﬁt“;ﬂ;’im'mf
with the kind of ideas every COLOMIAL FURNITURE: This book makes ‘_‘;‘:’:"-’11:‘;‘;“';:1‘*:,“5";::fwf‘““";t::";*'::{“‘l':g‘"}“‘ﬂ'}‘l“' o
avallable for shop reproduction a collection of fllunlruliurln, "B1.00.

ambitious man wants, Choose 05 of the finest and most exclusive Colontal

mdapintions as produced and sold by the most AUTO RACING. How to build Midwet racers,
the books you need from the prominent companies, Cloth. Illustrated. 3,50, 1Im{"||:l 'un?:l::;uil.;mm! amil Eﬂglul.lu :\rfﬂﬂl("h!ﬂ. nlsa
details of Miller-design Ford V:A racers, elc,
list shown here. UPHOLSTERED FURMITURE: Combines o des Fully illustrated. $1.00.
scription of every Important operation  and
process with the praciicil application of these AIRCRAFT FLIGHT INSTRUCTOR: lJL‘I.H‘. Pl
operations to aclual uphalstering Joks, Fuls the lished, By Capt. R. Duncan, M.C. Will actunlly
craft  within the limitations of the amatear. teach one o Ay, Sections on Instruments sd

s Eln "o Ho.E' Illustrated. Cloth. S2.00. advaneed fying: 120 illustrations. §2.50.
METAL: Com- AIRPFLANE SERVICE MANUAL: Most complete

GILDING ON GLASS, WoOD OR
ieie  instructions l'nlr obinining all effecis in L?‘Itm'l-!f;:'HI.;ﬁm?’I.‘n:!‘:jll:;";&’:r:;:“Ed;‘:,t:ﬁl-i;nt. 'i‘;'l‘;
]

.
P'F Pﬂﬂmnﬂ nn D'Ellverr of ":"h":'::':‘lh'“ﬂ cutside gilding, I‘:;:.P'J“‘.I:"'o::_'ﬁ and methods, 500 jllustrations.

ou can do oa gold

though you have g hefore  attempted it AUTO SERVICE SHOP MANMAGEMEMNT: -In
L ¥ uslraled. 1010 tieal refercnce packed wilth money-making Ii‘ﬁ.l-
® Selected books will be sent for those engaged in aulemobile serviee work of

» T AR CONDITIONING: A practical, modermn and ny  kimal, 5
to any address in U. 8. or pos- fundamental treatise on the subject of Air Cone R Elud, - -UIMECERENG, i

segzions and v a . ditioning, Alr Distribution, Refrigermtion, Com- MODEL RAILROADS, MAKING AND OPERAT-
¢ T ¥you an pay fort Cooling, Humidifieation and Alr Purification, ING: For both boys and men. Desis with in-
13{}5[]'”.;1_'”_ indicated prh-(rﬁ IP]HF Iustrated. 84,00, expensive sguipment and alsa ihe more come
i - = plicated EaigEe-and-seale auifiis. Tracks,
small C.0.I, fee. We will pay DIESEL EMBINES: For Land, Alr and Waler. switches, locomotives, rolling  stock,  signals,
5 i Up-to-date,. Practical. Wreitten in simpls lan- lapout and right.of-way, power units and oper-

postage to any address in the guage by o Dicsel expert, 478 Pages. [lustrated, ation. Cloth. Illustrated, §3.00.

% . £4.00,
world if remittance accom- HIGH SCHOOL SELF TAUGHT: Offers you the

T 3 H chance W gel the sauivalent i i ST
panies order, Mail your order Eﬁ"ffu"ﬂhm. mTlE?L!\Ei":h I"E:;I-!-’Ict‘:;'ll'l?rnlll..l"lg gjq““i;f‘ﬂ_tﬂ“tlfhh'. “Hb‘u'm,'” }'.m.lr u].gﬁ\;_-1I .:.:.TI.:.‘P.
H suhlects In one complete volume with stody
now and anjoy the extra ad- | SeUG Draetisl nformation oo insallstion, ohitiine and examinations. 1000 Pages.  Cloth.

vantages of extra kﬂl.:l".‘l-’ll':"{ig'l.‘. trations, §53.00, 22.39.

BUSINESS COLLEGE SELF TAUGHT: Hero's
1001 WAYS TO USE IE{}HI:I'ETI‘ Most completa our practical training for business all in one
ook nn subject. Covers all materials, fl‘mdi‘ volume. 15 courses covoring nll cssen-
methods and applications, Colored illus- tial subjests taught in a modern business eols
trations, §5.00. lege, Self-westing quesiions and answers. Over

1000 pages. Cloth. $2.39,
MODERN RADIC SERVICING: e S
This radio man's *‘Book of GROW FLANTS WITHOUT S0IL: Stariling now

LEARN TO EARN

MORE FROM Knowledge,” by  Ghirmrdl, development. Complete directions, 3 methods,
l"l'l'||"v.-"|-‘i\=j #very phase of rmmdio How 1o make containers mnd nutrl!-njl antuéilnn‘;,
servicing today. 1,300 pages, Grow Aowers, vegelables and  froits, wih.

AN EASY CHAIR 706 Ilus. $4.00, lllustrated, S2.75.

POPULAR MECHANICS PRESS < DEPT. 839, 200 E. ONTARIO STREET « CHICAGO

PRINTED BY POPULAR MECHAMNICS PRESS, CHICAGOD, ILL., U, 5. A.
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x marks the spot . . . where your Battery

may go dead when

But you don’t have to gamble on when vour
battery will give out! You don't have to rake
the chance of finding your car “dead’ in the
morning, or of paying out your good money
for a recharge on a worthless battery. Now
yvou can krnow when a battery is about through
—simply by checking it up with the Battery
“Life Expectancy' Chart.

The Battery “Life Expectancy' Chart was
prepared after extensive research into the
average life of various size batteries. This
information was assembled and plotted into
curves on a chart to show how many months
of useful life can be expected from a battery
at any point in its service. The chart covers
batteries of all sizes—from 60 ampere hours
to 150 ampere hours.

See your Delco battery dealer today. Have
him explain the Battery *‘Life Expectancy”
Chart to vou, and let him show yvou when
vour battery should be replaced to avoid the
inconvenience of complete battery failure.
Ask him also to show vou the Delco Battery
Tester, which determines the size battery you
require to take care of your particular start-

ing, lighting and accessory requirements.

you need it most!

BATTERY “LIFE EXPECTANCY' CHART
Tt ---1____1___1
TN NN N RS

[HLN A

|

300 AMP. STARTING LOAD AT ZERD

ORIGINAL :IHE.I;[ AT 10 HOUR RATE
:
i .
O
(7
| s

Maore rhan 5,000, ik
Delea bateeries are in
service every day on
leading makes of
passenger cors and
ftrucks. Because of
their proved depend=
ability, Delco bar-
teries are specificd as
standard equiprnent
ot all General Morors
MISEenFer cars, corr=
mercial cars and
rrucks.

Deleo-lkemy

ANDERSON, INDIANA

Delco battery sales and serv-
ice requirements are available
at United Motors Service Sta-
tions and dealers everywhere.

World's Largest Manufacturer of Automotive Electrical Equipment
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Al the beaches...here, there

: ' and everywhere it’s Chesterfield . . . for

73 i  Chesterfield is the cigarette that’s good

£ éﬁ (7 /y 4 for more pleasure . . . Chesterfields are

f B, milder and better-tasting . . . more and
= more smokers know

Theq Gtiff

r
/
...everywhere you look
v :
- 'f "J" ;

Copynighe 1930, LicorrT & MYis ToBaeo Co.



