


““‘Did | ever tell

you about my
= operation?’

1. Boy, oh boy! Was the first day of that vacation trip a
nightmare! I was sluggish. No pep. Seemed as if the road
was uphill all the way . . . and into the wind!

2. That night they operated! Took me to a Packard Re-
Wiring station, where a Certified Re-Wiring mechanic
checked my electrical system from A o Z.

3. The next day . .. Wow! What a
difference! New Packard spark plug
wires and a few electrical adjustments
made me feel like a new car. And
other Packard replacements saved
me from costly major repairs later on.

(&1

e

Before Your Vacation Trip . . . Get a

CERTIFIED RE-WIRING CHECK-UP

When you pile into your car and head for vacation country, it's a
satisfying feeling to inow that new Packard spark plug wires are
delivering full power . . . to know that no corroded, undersize cables
or dirty connections anywhere in the electrical system are going to
cause trouble on your trip.

A Packard Certified Re-Wiring check-up not only traces down de-
fective cables and connections, but also uncovers “bottlenecks” in the
electrical units . . . battery, starting motor, generator, distributor or
voltage regulator. It takes only a short time, and it will prevent break-
downs and more serious electrical repairs

later on. If your regular service station
dealer does not provide Packard Certified
Re-Wiring Service, have him get in touch
with his Packard jobber. Packard Electric
Division, General Motors Corporation,
Warren, Ohio.

—
Auromonve Cames

THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE INDUSTRY




Nobody Working Here!

g

You steer... m m does the work!

You'RE not at work, when you're Flaid
Driving. You're steering today’s most ingen-
ious and obedient car...and you'll get a big
kick out of it!

Fluid Drive is the first new motor car fea-
ture in years that does something really big
for the driver!

You never quite get over the wonder of
gears that are shifted for you . .. of power
applied through oil, s0 smoothly that you
can’t make it jerk or buck!

WHY SHIFT GEARS?
You put on the brakes for a traffic light...

BE MODERN—with Fluid Drive

and Vacamatic Transmission—

JUNE, 1941

but you stay in high gear position! You glide
away again when the light changes ... but all
you've done is to step on the gas! In all
normal driving, you drive this way ... and
you realize what a relief Fluid Driving brings.

Try Flusd Drive with Vacamatic transmis-
sion at your Chrysler dealer’s. It's standard
equipment on most Chrysler models this year
and only a few dollars extra on the lowest-
price Chryslers.

A phone call to your Chrysler dealer will
bring a Chrysler to your door!

’ FOR SAFETY!

f" Chrysler's Safety Clutch is like a lifeboatr
on a ship. You will use it very seldom,

butyvou're mighty glad to haveirwhen vou need ie. A

very valuable safeguard for parking.. .formaneuver-

ing your car in close guarters or dangerous places!

4% Tune in on Major Bowes, Columbia Nerwork,

Every Thursday, 9 to 10 P.M,E. D.5. T,

This One
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Doing his
best with a

h . The hardest job of the Bell System is to give you

t O ug ] O h more and better telephone service and yet keep rates
low. Itisn’t easy to keep those two things in balance.
Increasing costs and taxes make it diffienlt.

But there is no end to trying. There is never any
letting up in the search for a better, more economieal
way. All along the line, the Bell System believes in
economy in business housekeeping. That is part of
its obligation to the public.

BELL TELEPHONE SYSTEM

Listens to “*The Telephone Hour* every Monday (N. B. €. Red Netiwork, 8 P. M., Eastern Daylight Saving Time)
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New Sinews of War
IXTEEN-INCH chromium steel shells shot from

Uncle Sam's coast defense guns will pierce six-
teen-inch armor of a target 30 miles at sea, sink any
battleship afloat. Far more than in 1917, when stain-
less steel was new, steel alloys today are the sinews
of war. Tank gears are of steel that will bend, not
break, under strain. Critical parts of warplanes are of
stainless steel that resists wear and corrosion. The
Coloroto section in July reveals the revolution that
has ecome to the steel maker's art since the "twenties.

Carrying the Torch for Industry

THDSE hard-working industrial twins, welding and

flame cutting, were born during the world war but
nobody paid much attention. Now look where they've
gone! A July feature tells of the all-welded battleship,
the welded locomotive boiler, flame-hardened steel,
and of flame-cutting the teeth of a bridge,

Next Mon_th—

M[LES in the sky you bail out

and plunge earthward. Air
rushes past you ata couple of hun-
dred miles an hour, yet strangely
enough you can breathe, you're
not dizzy, your eyes don’t smart,
You do get a bang when the para-
chute finally opens, but you are
hanging up there safe enough.
Parachutes are pretty reliable
lifesavers, you'll agree on reading
“Jump Out, the Air Is Fine,” a
July feature, It reports that 85
percent of R.A.F. pilots shot down
have been saved by their 'chutes.

Any Idle Horses?

SDME of the horsepower under

your hood is eating up gaso-
line but doing no work. You paid
about $10 for every horse in your
new automobile, but you've let
some of them retire to pasture.
There are some things you can do
about it. A garage equipped with
a chassis dynamometer can diag-
nose your car ailments. An article
next month offers a score of valu-
able tips on tuning your car to the
altitude, the work and the grade of
gasoline to which it's accustomed.,

Saboteurs, Halt!

TRY barging into the Douglas
Aircraft plant along with the
18,000 employes who come and go
every day. You ean't do it. Doug-
las, like many another vital indus-
trial plant, is on guard against the
spy and saboteur. An article in
July tells how America's defense
factories are protected with infra-
red fences, camouflaged roofs and
unbeatable secret devices.

Published monthly by FOPULAR MECHANICS COMPANY, 200 East Ontario Strect, Chicago, U. §. A. Single copy in the United
Biates, 20 cents; subseriplion rates in United States and possessions, and countries of the Pap-American Pastal Unfon including
Epaln, $2.50 & vear, $4.00 for two vears, $5.00 for three years, Bingle eapy In Canada, 30 cents; subseriptlon rates, $3.00 o vesar,
85.00 for two years, $6.50 for thres veirs. To all other countries add $1.00 & year over United States prices for oversens postage.
Changes Iln address must be reported to us immediately to climinate delay. Entered s Second Class Matter, Bept. 15, 1003, at
the Fost Office at Chicage, Illines, vnder Act of March 3, 1870, Entered ns Second Class Matter ot the Post Office Dephriment,
Canada, Copyright 191, by Popular Mechanics Company, in the United States, Australia, and France. Printed in the U, 8 A
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“Going to
the ‘500’
this year,

‘m @ hear o
1' an all year
race @il ||I|||'III|
twire In & rowl

:as Ir:-||-
ruring

I speend rn_r haoli
duys n the gurage wlile

4. 50, am I fnally wised! T're been naing Pyroll

3 ¥year now without ome semell of grlef.  Apil
dowes L baby pure’ © . . Am 1 going to the 5040
this seart I°11 eee. you there. bops, when that
starting bomb goes boom !

WILBUR SI-IAW_. T af Faxr :wnur'l Fndlanapalis 500,
wmaned Pyroil in his fuel, throughout the running of the race.

Pyrail is balanced 1o give your engine its Intended full,
free-Aowing pewer—anid to protect your ear against opera-
tivn breakhdowns and repairs. Only Pyroil gives yon Pyroil
resulisl It gets eld of roinons sticky gom, slodge, haed
carbon and other contaminations. It prevents and over-
comes that real danger—acid-corresivn—that can creep in
unnoticed and wear metal parts out quickly. Pyroil keeps
a clean engine clean! Your serviee station salesman will
q add the few ocunees needed o gas

tank and erankease. See for yoor-
sl what Pyrojl con do for yeur
car, Lot same, I:lnl:hyt Manu-
factured and gusranieed by
Pyroil Company, W. V.
Kidder, Founder, 56
Pyrail Blde., LaCrosse,

Wisconsin, U. 5, A,
ADD -
o S5 18 A
CAS & OIL CHISE FACTS.
I " PYROIL COMPA ISy
: 56 Pyroil Bldg., I.uCrnsur, Wisconsin, :
1 I""r._l.!e send me a Free Copy of the recent elrcular, ]
I “What Car Manufacturers say about the uwse of Pyroil.™ |
[} E Send details of your plan for THsiributors. ]
: R R A o e s R e e R BB A e :
T o L P PUCC PSR PPS 1
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Test tubes sort atoms by weight........__..... ... ... 4

Auto wheel tester ... : 4
Testing Apparatus Co, Ine., 1330 8. Drnnd Los Anse.‘lu ‘eal.

Protective plate in baseball ecop...............coivnnnn. 4

Four-engine patrol bomber for Navy. 6

Army oerosled carries mochine gun.......______..._ &

Pipe cleaner in six-foot reel vee B
Dunrite Products, Inc., 1029 5o, Wabash Avn vl.‘.‘-h:ca.:o

Reller skates converted for wie on joe.. ...cvciiiiiciciinnnn 7
Biffers & Moore Mig. Co,, Deerficld, T1L

Twenty-ton atem smasher .. ... T

Life raft for wartime .. bl S

Police truck carries unupludid I:-umh: e 12

Cartridge feeds plant vitamin ., e TR

Burgess Seed & Plant Co., l:l.aleahuru Hh:flL

Photoflash bulb doubles amount of light.._................ .13
Genernl Electric Co., Nela Park, C!n.-'reland, Dhio

Electricity made from sun's rays............nn 13

Mew calcimine OVErcomIer ..o iens 13
Paint-Polnt Products Co., Ine., 90 5. Bixth St., Brooklyn, N, Y,

Home air-raid shelver ... 18
High-speed midgat ﬂulh hulh i |
General Electric Co,, S-nhmeutudr N ‘:

Baby buggy has folding rockers... ... 16
Charles W. Price, B840 Ridpath, Hallywood, Cal,

Portable pumps quench fires ... -

Transparent fish lure has -:n'l-nﬂd Inum
MoGirr, Second Fleor, Merchandise Mart, Chicago

Bamb resistant house .. 26
Thermo-Crete Homes, 10846 Ventura Bive., Les Angeles, "gal,

Usa of wrong hond in writing not couse of stuttering.. 16
Liquid rubber for pulleys stops slippage...................... 27

Nonslip Pulley Covering Co.. 777 Hertel Ave,, Buffalo, H. Y.
Soldiers learn trade for civil life......... . ... . 27
Hot-gir unit warms bomber engines .
Portable platform holds workman ; SRR | |

James R, Kearney Corp., 4236 Clayton Ave., ‘8t. Low

Flower glows in light bulb ........
Steinmetz & Reilly, 14th Floor, Me

Lotest streamline car wider than high
Stretcher on tilting eart is respirator..
Camera snaps leopard’s leap
Steel claw lifts fire bombs

Three-in-one lamp ...
The Burroughs Co., 225 Fifth Ave., New York

Flash-bulb tester ...
Burke & James, Ing,,

Camera range-and-view finder ..._......ocooiiieiinnnn.
Eastman Kodak Co., Rochester, W, ¥,

Ultraviolet lamps sterilize medicine bottles.. ... .
Westinghouse Electric & Mig, Co., E. Pittsburgh, Pa.

Toy cannon roars salute in loud speaker. ... .
Dart baseball played en marked target... ...
Warplanes hide in vaults under hillside...................

Rubber jocket hn?mhuh'_.r'l food dish warm...._..........
Walbridge & Co Cakwood Bt., Eavenna, Ohlo

Gauge tests thickness ef steel ... ...
General Electric Co., $¢hrnc:u~dv N Y.

Haond-powsred submarine propels bather.___..__
J. D. Barlow, 820 E. Gth Sf., Dallas, Tex.

Fire truck seat filts when lodder rises. ... ... . "

Variable speed contral pulley ... . 49
M. H. Collins, 270 S0, ‘"G* 5t.. San Bernardino, Cal.

Gas mask for hard-te<fit ... ... ... ... 53

Light meter for all types of work....... i e e it
Johin A. English & Co., 33 Newell Ave,, Trenton, N, J.

Russion tankmen ploy war with stage scenery....____. 54
Health of tree estimated with veltmeter..._ . 54
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SELECT YOUR OWN TIME PAYMENT
PLAN AND SAVE MONEY, TOO!

Buying a new car is big business for any
family—and you want to make sure you're
getting real value for every dollar you
spend. That goes for financing as welll So
—before you buy—why not take a few
minutes to fipure the cost yourself!
Justsend thecoupon below for the GMAC
Figuring Chart that gives you the whole
car financing story in dollars and cents...
shows exactly what you get for what you
pay. You can figure easily just what the

NO SALESMAN WILL CALL
r—---_-_- T

~ MOTORS
INSTALMENT

JUNE, 1941

GENERAL MOTORS
1775 Broadway, New York
Please send me copy of GMAC Figuring Chart for the car

Home__

Addres:

cost will be to you—based on the amount
of time you want and the amount you wish
to pay each month.

Notice the low-cost financing and the
broad insurance protection for your car in-
cluded in the General Motors Instalment
Plan, Then, compare all the wvarious
finance plans and what they offer ! See for
yourself just where and how you can save |

Figure the cost yourself—before you
buy! Send for your Figuring Chart today !
Then see your General Motors dealer,

Thisplanisavailableonlythrough
dealersin Chevrolet, Pontiac,Buick,
Oldsmobile and Cadillac cars.

Sendfor Hhés Charz

J’i’.'fmrffw
(hars

ACCEPTANCE CORPORATION I

LI CHEVROLET (] PONTIAC [ OLDSMOEILE [ BUICK [ CADILLAC

1

i

checked below : I
}

l

i

County.

State. R

---—--—-----J
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TOUGH ON OIL- PUMPING - CGENTLE ON CYLINDER WALLS

@® When you siart using ioo many quaris of
gil between changes —look outl You may be
heading into an expensive repair bill, for oil-
pumping often means that rapid cylinder wear
has siarted. And that can be far more expen-
sive than buying extira oil.

At the first sign of cil-pumping
replace your worn ringa with Hastinga Steel-
Vent Piston Rings. They stop cil-pumping and
check cylinder wear. Any good mechanic can
install them—quickly and economically.

MNote to Used Cor Buyers: Ask the dealer if It"s
Steel-Vent Reconditioned. I1's a batier buy if it is.

HASTINGS MANUFACTURING COMPANY
Hastings, Michigan » Toronto and Winnipag

BA

=HASTHINGS>

STEEL-VENT PFPISTON RINGS

IN CARS, TRUCHKE AND TRACTORS

(Continued from page 4A)

Rubbar-tailed lurs wiggles like fish...
Shannon Lures, Inc., 1545 N, Western Aw: ch;lum

Junior patrol trains with the Coast Guard:
Hand power for portable radio
American Indian no longer wlnil.hing race..

File in hammer handle ..
1141 Pranklin A'Fl! Gulumb‘us ﬂhin

Hallard & Co.,

Sedan easily converted into ambulance... -~ 61
DeSoto Motor Corp., Detroft, Mich.

Pick-up baler cuts hay into slices...._.________.. 61
J. I. Case Co., Racine, Wis,

Radia tubes ruh refrigerater current... R
F. J. Van Delden, 8184 Mesa Ave , Loa A::ielm Cn.l

Safety glass on warplanes stops fifty=caliber bullets.. &4

Adjustable sprinkler ... . 64
Chicago Flexible Shaft l.‘:n B0 H.uuswc:lt- Rond, Gh!tzsﬂ

Fire squad’s motorcycle pump .. L S e
Maxim Motor Co., Middleboro, Mass.

Plastic helmets for U. 5. Army ‘chutists ... 65

Tiny gasoline engine ... 70

Homemade electric matoreyele _ R .. 70

Mechanical eraser may be uﬁ“'ﬂ i aierie
The Eraser Co., 231 W, Water 5t E:rrl.cusw N Y.

Woed carvings copied with lead molds . U |
Multi Products Co., 1906 S0, Western Ave,, Eh1¢lmn

Demountable rims for sun-glasses.....................cccoveeieeee |
H. 8, Marshutz, 418 W. éth 5t., Los Angeles ,Cal,

Skier carries portable radio ... 76

Elactric file finds cards autematically...._.....___ .. . 76
Electroflle, Inc., 12 Bheridan Ave., Mbnnr N,

Cradle tests tanks for wnrplnnn . IT

Maobile electric workshop .. o IT

"Suicide squad” blasts ududs® 80

Liquid oxygen for high altitude ﬂrlnu ...... BO

Paddleboard launched in cradle .
Army car swims on raft under own pnfwnr ......
Single-blade auxiliary propeller for sailboat_.__.

J. W. Greenwood, 5315 Hillen Drive, Oakland, cal
Asbestos-clad rescue squads walk through flames.. ..
Lamp socket mounted by vacuum cup...........

Ballard & Co., 1141 Franklin Ave., Columbus
Bicyele on pontaons ... ...
Germ-killing mist sterilizes air

Lateh locks doors or windows partly epen
Automatic Safety Latch Co., 8516 Fenkell .M'r. Dctrolt. Mti:h

Three-wheel motorcycle for crippled hunter...___ .. 87

Squeeges roller for print dryer AR el R
Warren Electric Appliance Co., Warren, Pa.

Soldiers cross barbed wire with aid of mat........... 90

Grounded shoes remove body static ... 90
O'Connell Bhoe Co., Humboldt, Tenn.

Motor wheel for heavy towing ... 90
R. D. Eaglesfleld, 301 B. LaBalle 8i_, Indianapalis, Tnd.

Mencapsizable boat for army . -N

Four-bulb flash takes night p'hniq- nf pl:lrlu
Army cyclist wears shield over face

Air-powered tire remover .
Balloon Tire Mould Go,, 837 Gores Ave., \ “Los nmiu “Cal.

Ons-mon tilable stvetcher . ... ... ... 96

Four new radioactive substances . FERTSRICTRRE. | |

“Block system” uses tiny planes on pnnul 9

loocp antenna checker . 139
F. W. Bickles Company, 300 Main St Bpnn.a:ﬁel{l “Mass.

A and B-Eliminator for 1.4 velt sets._. 1ag

Electro Products Laboratories, 649 W, Rnnﬂ.olph BL l::h.lca:n

Magnetic pickup for musical instruments.... ... 139
The Turner Eumpanr Cedar Rapids, Iowa

Communications receiver . N
Echophone Radlo Co., 201 E EBL'D. 3!. Ch.‘l.-l:!w

Push-button test oscillator .. 140

RCA Manufacturing Cnmnnny Im: i Ceu'ndeu N J
Minioture fourstube radio ... 140
Galvin Manufacturing Corp., 4545 W. Augusta 8t., Chieage

{Ceontinued o page BA)
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This Bottle Neck is Your

Opportunity

A very real bottle neck has occurred in
industry.

The millions of men going to work in the
defense industry and business boom need thou-
sands—hundreds of thousands—of supervisors
andexecutives. ExpandingGovernmentagencies
are calling for many specialists. Regular busi-
ness needs experts to take care of expansion
and to replace men called to military service.

The need is for all sorts of executives and
specialists—foremen, supervisors, superintend-
ents, accountants, traffic men, tax experts,
time keepers, department managers, auditors,
cost experts, production men, etc. The need
will grow and continue for years to come.

There just are not enough men ready for
these places nor can industry take the time to
train them. Thousands—scores of thousands—
must get their own training,

That is your opportunity—if you are ready
or will get ready quickly. Never again will you
have such an opportunity to command the suc-
cess you want. But you must act decisively—
immediately. The more quickly you get ready,

-
!

4

4

the sooner these millions of new workers will
be pushing you up the ladder.

And LaSalle Offers You
Just the Help You Need

Our courses are practically built to order for
this opportunity. Condensed, practical—the
minimum of theory and the maximum of prac-
tice. Prepared for spare time study—you can
go as fast or slowly as you wish. You need not
wait until you finish—what you study tonight,
you can use on the job tomorrow. All are spe-
cialized, executive training courses. They are
moderate in cost and easy terms are available.

Some of our training programs may cover
just the field in which you see opportunity.
Read them in the coupon below. Then check
the one about which vou wish full information
—and mail the coupon today. Remember—the
sooner you start, the sooner you will be ready
for the opportunity.

LASALLE Extension University

A Correspondence Institution

I'd like to get ready for one of these sg lsory jobe, So please send me your fres
H_&Evhelw—nnd full information about your

48-page booklet on the field I have ch
troining in that field,

Olodustrial Management O Traffic Management O Executive Management
i O Business English
Ol Stenotypy

OModern Foremanship

H bl OSalesmanship

OLaw
I e i i o e i

Address. . ...

Proeseant Pomlbon .o o ot ek e S e s ST
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SEE AMERICA

ONA
4y MARLEY-
| ™% | DAVIDSON

The brilliant perlorming new
Harley-Davidson is a modern
"magic carpat”! Enables you to
explore distant places, see new
sights, visitthe country’s pleasura
and vacation spols at little cost.
Gives you plenty of rousing fun
and thrills as you pal with ather
riders at exciting motorcycle
events! See the latest models at
your Harley-Davidson dealer's
— AND SEND COUPON NOW!

5
e
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ART AND ARTISTS

Making ink bottle slip-proof on drawing board.......... 99
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Heavy outhoard motor fitted with carrying hondles....104
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i -0 S e PO S e e L S i 120
Boat davit of PIPI auﬂ!r uuumhlad: FTPPTPRER, |- - |
FARM
Movel gote made of implement wheels..._____________ 99
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Warping of exposed boards avoided iw dawulmg ...... 144
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Carrying four berry boxes ot one Hmu — I 1
Funnel used as pouring spout on feed sack. 146
Paper blanching cylinders have self- Io-clung imnh ....154
Tar poper keeps mice from binder canvas.. i V5B
HAND TOOLS
Handles on scrollsaw blade to cut large work..............102

Rings on handles improve small pliers
Shears for light work from old files. ... ..
Bit of soldering iron reversed for sweat soldering
Holders te pelish ball bearings
Bicycle grip improves wrench ...

Hand sow used as shear to cut sheet metal. ... 146
Chalk kept on nail in tool kit . 146
Portoble accessory cabinet for power toals. . ....154
Pump-pipe holder from connecting rod....

HOME IMPROVEMENTS
Mew windows modernize your home ... ... . 106

Playing-card stepping stones of concrete. 113
lluminated house numbers ... 11T
HOUSEHOLD
Solving home problems __....._..._.en. 100
Bottle used os emergency float. ... ... 102
Burning of double beiler avoided by jar lid in battam 102
Corks prevent curtains slipping off stretcher........... 102
Opening bottle without damaging the eap._...._.. ... 104
Dressing toble on closet door saves space......... S | I )
Shields te aveid spliting ends of 'Im'd—cnga perch_____ 118
Corkserew makes handy soap helder ... ... 127
LAWN AND GARDEN
A colonial touch on the lown chair.....__. 103

Birdhouse over gateway ... .
Garden fireplaces ...
Pirate-ship sand-box ..............

(Continued to page 104)
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SPECIAL TRAINING

INTERNATIONAL CORRESPONDENCE SCHOOL

TECHNICAL COURSES

Alr Conditioning
Schoaols

Ajr Conditioning
Heating
Plumbing
Refrigeration
Steam Fitter

Chemistry Schools

Chemistry, Analytical
Chemical Engineering
Chemistry,

Mfg. Iron and Steel
Mfg. of Pulp and Paper
Phﬂrmﬂﬂ?

Civil, Architectural
and Structural
Engineering Schools

Architecturs
Architectural Drafting
Brl'dgp and Bu5|ding
Foreaman
Bridge Engineering
Building Estimating
Civil Engineering
Concrets Engl'rrnpring
Contracting and Building
Highway Enginearing
Retail Lumbarman
Structural Drafting
Structural Engineering
Surveying and Mapping

Electrical Schoeols

Electrical Engineering

Electric Wiring

Gas and Electric
Welding

Industrial Electrician

Lighting Technician

Power House

Practical Telephany

Radio, Genaral

Radio Operating

Radic Servicing

Ta|egrap|'| Engina&ring

Internal Combustion
Engines Schoaols

Automobile Technician
Aviation
Diasel—Electric

Diesel Engines

Gas Enginas

Mechanical Schools

Airplane Drafting
Feundry Work
Heat Treatment

of Metals
Inventing and Patenting
Machine Shop Practice
Mechanical Drafting
Mechanical Enginesring

If you can read and write,
and are willing fo study,

WE CAN TEACH YOU!

Our aim iz to explain every-
thing zo clearly that the sub-
ject is made easy to understand,
ensy to remember, and the
prinl'ip]ns are easy Lo upp]}'.

® Special service and atten-
tlon are always given to the
student who may need extra
help in order to understond.

REASOMABLE TERMS
MAY BE ARRANGED

-

Sheet Motal Worker
Ship Drafting

Ship Fitting

Shep Practice

Steel Mill Warkers
Tool Designing

Waod Pattern Making

Railread Courses

Air Erﬂ’sa

Car Inspector

Locomotive Engineer
Locomotive Fireman
Railroad Car Repairer
Railraad Section Faraman

with a Personal Educational
Service is offered to you by the

OF SCRANTON,
PENNSYLYANIA

Steam Engineering
Scheols

Boiler Making
Combustion Engineering
Eﬂgina Running

Marine Engines
Petreleum Refining Plant
Steam Electric

Steam Engines

Textile Schools

Cotton Manufacturing
Textile Designing
Woalen Manufacturing

BUSINESS and
ACADEMIC COURSES

Academic Schools
Arithmetic

College Preparatory
First Year College
Grﬂdﬂ SI:I'ICIDI

High School

Higher Mathematics

Business Schools
Accounting

Advaertising

Bookkeaping

Business Correspondence
Business Management

Cost Accounting
F\:rramnnship
Salesmanship
Secretarial
Stencgraphy

Traffic Management

Civil Service Schools

City Letter Carrior
Post Office Clerk
Railway Postal Clerk

Language Schools

Metal Fattern Drafting Cartified Franch

Meld Loft Wark Public Accounting Goaod English

Reading Shop Blueprints Commercial Spanish
F——————-—-——------- -——-_1

The successful man DOES today what the failure
INTENDS to do tomorrow. Mail this coupon NOW!

Internatienal Cerrespondence Schools

Box 5604-J, Scranton, Pa.

Please send complete information on following subject:

Name

Weite above Teelinical, Ritginess or General Educational Subject
tn whkich wou ere interesied.)

Ape

Address
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National Spark Plug Change Week May 5 to 11

Changing spark plugs every 10,000 miles saves
you money and revitalizes your car’s performance.

Champion Spark Plug dealers offer special spark

plug service during "Change Week" which in-
cludes testing, cleaning an ndjumng—serncea
which enable you personally to see whether new

spark plugs are necessary.

No other spark plugs have the patented Sillment
seal which keeps Cflampmns free from trouble-
some gas or compression leakage common to
MIM% spark plugs. This exclusive feature alone
makes hamptons your logical choice if you want
the performance your high-compression engine
and today's modern anti-knock fuels are capable of.

There is a Champion dealer near you who dis-
plays the familiar Champion “bow-tie" sign
which is the sign of dependable service. Have
him revitalize your engine today!

%:}‘e m’;umg.cé ahead with o9/
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(Continued from poge BA)

OFFICE
Tracing with o glass cutter... e 0
Typing on adhesive tape to muh Iu'hnls ........................ 118
Drawing lines with a typewriter .. BT IEHS A | |
Mehair furniture glides clean pen p:llntl PR |
FHOTOGRAPHY
Shaving mirror as flash reflector... SO b 4
Pencil helds film under ﬁﬂhpﬂ PTROIPSRINES) | .
Support for small cameras from desk. Iump 129
Shadows make the picture _'IM

POWER TOOLS
Individual machine switches for one-meter shop...... 104

Guard over jointer knives to protect the ﬁngnrl...,........'l 18
Tube clothing shields for rotating shafis... 144
Waxed paper lubricates jigsaw blads .. 144

i e
145

Turning centerless shafts ..
Scale graduations on Iuih- mnunlﬂul

Making box joints .. 14T
RADIO AMD ELECTRICITY
Radis, phono-recorder and movies combined ... . 135
Portable cmpliﬁir for summer camp.............oooeooiiin 136
Crystal receiver is built into a headset ... - 138
Sound absorbing cose for record pluy-r e 139
How to test your radio ground....................... e 139
Key made fram npun-:lreuﬂ‘ |H:E i e 139
Rodio soldering iron stond and cleaner. ...........o.o.... 139
STORE AND SHOP
Hiding flypaper in window display 146
Boxes support large showeards .. wenee 148
Resistance controls heat of :urh—:ln-lﬂd-rmg \‘crr:]'l ..148
Trowel smooths pocket linings before prontng ...148
Depth gauge for paper stapler.... e 148
Adjustable hanger for :hnp—llght :-urd 148

Lead sinkers hold mechanic's apron uroun:l hlt wtlli-f-l“

Vacwvum cups hold sign-painter's guide lines_......_____. 154
MISCELLANEOUS

Triple-leg, glass-top coffee table ... U

Thermometer floated on cork to r.hnk ||quu|i 99

Waellbeard supperted for nailing by force cup on p-ult 102
Simple toal to handle tiny model parts._.....____.
Tight-fitting screw cops removed with tape.....
Holding small cans on stepladder ...................
Flags held by inverted flower pot.............. ...
lce pick bent to prevent mlllnu .....................................
Laveling coster for tables . e e
Remodeling old beds .. i
Tangled fishline :.'Irnighuﬂa-d wllh hunh
Megnet on box picks up tacks.... i e R

Stoplight for a bicyele _......... ...

Model airplane balanced with m:ulllrng :I:ll|r .-134
Tested materials assure good conerete ... 141
Foot scraper fitted with cover for luhlly e 143
Electroplating aluminum ... 149
Putty can carried en paint bucket... i i e R
New wses for friction catches . 155

IMFORTANT NOTICE

It is the intention of this magazine to provide lts readers with
Information regarding the latest developments in the mechanieal
arts. We take no responsibility as to whether the disclosures son-
tained in our artleles are covered by patents and advise readers
Lo investigate this subject before making, using, or selllng any of
the products, machines, or processes deseribed, In order to avald
posaible Hability for patent infringement.
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AUDELS NEW

HAEHINISTE

HANDYBOOK
NOW READY'

A KEY TO
MODERN SHOP PRACTICE

PRACTICAL INSIDE INFORMATION
For Every Machinist, Toolmaker, Engi-
neer, Machine Operator, Mechanical
Draughtsman, Metal Worker, Mechan-
ie or Student. This 1600 Page Handy
Book Covers Modern Machine Shop
Practice in All Its Branches.

A COMPLETE INSTRUCTOR WITH
READY REFERENCE INDEX

New from Cover to Cover. Tells How to
Operate and Set Up Lathes, Screw &
Milling Machines, Shapers, Drill Presses
& All Other Machine Tools.

5 PRACTICAL BOOKS IN ONE!
60 FULLY ILLUSTRATED CHAPTERS

Covering: 1—Modern Machine Shop
Practice. 2—Blue Print Reading and
How to Draw. 3—Calculations & Mathe-
maties for Machinists. 4—Shop Physieca.
5—How to Use the Slide Rule.

FULLY ILLUSTRATED =-ASK TO SEE IT!...

A SHOP COMPANION THAT ANSWERS YOUR QUESTIONS I THEO.AUDEL & C0., 49 West 23rd St., New York

Easy to read and understand—flexible covers—Handy Mail AUDELS MACHINISTS & TOOLMAK-
gize b x 614 x 2—a ready reference that answers your I ERS HANDY BOOK, Price $i on 7 Days Free

questions accurately. I Montily w4 1 Paig Dibeswine £ wil vt it
T0 GET THIS ASSISTANCE FOR * cumn.mz ¥ s
YOURSELF SIMPLY FILL IN AND PAY $ | |l
MAIL COUPON TODAY ONLY nln Vi
THEO. AUDEL & CO., 49 W. 23rd St.,, NewYork I neereoce P
JUNE, 1941 11A
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Get into
an Industry

that's
Going Places!

A.i'rp|am.'.s and automobiles are only
two of the many important ﬁf.ldﬂ in
which plastics are now used. You'll
illllbtlln in architeciure, 'lll'l‘anllln
trains. furniture, radio, puckim&u ala
virtually every business and 'hltlunlr}'
is turning to plasties. [ [

A knowledge of plastics 'hill be of |
direct value in many indostries; wh
men trained in plastics are constantly
creating new ideas for broader useg of|
these malerials . . lin\efdp:ngnnl el
new lines of business.,

TRAINING FOR Yo

Mow—you can siart 1mrlling in |r|.ﬁn't|

comprebensive training cmbra
phases of plastics, including the
ment of vour own creative ideas,

If yon are intereared i rraining
for this nesw and fascinating fiedd,
write for complels information o

PLASTICS INDUSTRIES
TECHNICAL INSTITUTE
150 5. ALYARADO ST, LOS ANGELES, CALIF.
e \
| 199 S. Alvarado S1., Los Angeles, Calif.
T carems, 1 am ered n ] oot anginen
Study ond Resident Training [] Home Study course.
Years High School 1020 3 [0 4 College (11
Oz2030 4

Plastics Industries Technical Institute
eoursa [| Resident doy course [] Combination Heme I
e !

[ J—
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ARREST HIM, OFFICER!

' I'II HAVE COMPLETE FM}TS ON THE OTHER
| _ FELLOW TONIGHT!

Beeret Service Operator No, I8 is an
the Job . ., . FOLLOW HIM through
all the excitenienl of his chasp afier
the counterfelt gang. Write XNOW for

FRE Confidential

Reports
No.38 Made to His Chief}

It may open Four eyes to the great
onportunity for YOUT a3 a wel]l paid
Finger Print Ezpert. The kind of
work you'd lke. Excltement! Travel!
Thrills! A BEGULAR MONTHLY
gnlary. MEWARD MONEY. Gradu-
ates of this sehonl HEAD 47% of all

Write for Free Reports, Finger Pring
. low prices. Euasy Tu:rlu.a Ter.
Literal:ur-u will be zent omly to persons statimg their age,
INSTITUTE OF APPLIED SCIENCE
1520 Sunnyside Ave., Dapt. A-135 Chicago, llinois

Tedentification Burcaus In U

AT HOME You can learn

r.rlg il =yvetem of inssira

1 EVETy g
ade .|| T

afrers ure in
and  Eener: Carn '--r_'. gl
IF'or partic epply o tho
Wltzun:in Schoal M Wl!tll Hepuirlnq
524 E. Mason 5t.. MILWAUKEE, Wi

Regain Perfect Speech, If You

F P
. Giodd] wWateh
|.

stonmmerer ahaild hava r||r' i r"'h page book “*Stam-
Itd Cause and Corretilon,” Se rer L0 S MErera,

L thad foF & Eelenilfio corree-
Method successlully waml
g—aines 1001, Endorsed by phy-
itlon. Mo obligation, Benjamin

tika for 40
fioe Tiadl dr

| WANT TO TRAIN YOV
For A Big-Paying Job

N IN THE MEAT BUSINESS

eeome. Epari

q al

g EuRRkng roo |l “embail Hrmark L T nme card l-HhL

u alter ;::l.llll'.l.m Valuakls employ sent service. Weils ma
n¥ for my big FREE estalog nnd sl detas

Matienal School of Meat Cutting, Ime.. Dept. U-19, Toleds, ODhin.

at Ho

Thomas E. Lattin
Froaidesd

F:jl'l: ndid opportunitics. Prepare in spore
timne, Easy plan. No previous experierte
needed, common school eduearion sufliclent.
Send for free beoklet “Opportunities in Pho-
tography™, portleulars and rw.uirl:ml:mu.
lm-riun 5:hwl ﬂ' Phntw‘rlp
leago, ML

Bé#Elf today. Wr!!u for our Mew Free Book,
**HoW o Become n Goosd Penman®™ it coniains
Epecimens and (ells how otlwrs  learnod o
write in spare time. Enclose 10e for a Profes-
sional Pan Polnt and your nome leawtifully
written. Write todny.

THE TAMELYMN SCHOOL OF FPENSANSHIP
441 Ridge Building Kansas City, Mo,

EAHN THE DEGREE Doctor of Psychology

. Dwetinr af Divine
Covirses In business, sccounting, law, eic,

0, TF, 5, athera,
vl- J'H.'u send Tor large

Bulietin and stedent piclure-foider AT ONCE., Mo obligation whatever,
[ TEMPLE BAR EXTENSION COLLEGE, Inc.
A Correipindenst Institulian
1411 Faurth Avemuo,

Dept. 4-R, Seattle, Washinglan, U, 5. A.

and Make up to $12in a Day!

® Let me send you o fne all-wool unfon tallored sult
FREE OF ONE FENNY COST, Just Tollow my
easy plan and show the suit to your friends. Make up
to §12 in & day easlly. Partiel Paymeni Plan. No
EXperience = no Eouac— =hotifd CANDESSING Recesaary.
SEND FOR SAMPLES—FREE OF COST
Write loday for FREE detalls, ACTUAL BAMPLES
Payment nnd “gyre-lire’” money-geiting plans. Send no money.
Plaim Pays J, COLLIN, PROGRESS TAILORING EHHF.INY
[1.]] snl So. Throop Street, Dept. T-216. Chicago, lilinols
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® Few horseraces are “won by a
nose’'—but many races for bigger,
better paying jobs are “won by a
head"”! For the man whose head is
stocked with sound, practical, up-to-
date training is the man the boss
singles out for promotion.

That's why so many former I. C. S.
students are, today, leaders and key-
men in business and industry.

That's wh}' many of the 100,000
men studying I.C.S. Courses today
will be tomorrow's leaders in their
lines of work.

That's why vou owe it to your-
self, and your family, to mail this
coupon, and fnd out how L. C.S.
training can give you a “head-start”
toward security and success. Mail
it right now!

CELEBRATE 50 YEARS OF SERVICE TO AMBITIOUS AMERICANS

INTERNATIONAL CORRESPONDENCE SCHOOLS 1891 %194

BOX 53605-J, SCRANTON, PENNA.

- i a &

* Without cost or obligation, please send me a copy of yvour booklet, “Who Wins and +*
Why,” and full particulars about the course before which I have marked X:
TEGHNICAL AND IMDUSTRIAL GOURSES
[ Agrioaloure O Alr Brake [I Cotton Manufacturing O Mig. of Pulp aml Paper 00 R. R. Section Foreman
[ Abr Conditbondng L Iresol Engine 0 Marine Fngines 0k R hululnmn. 8 [ Hefrigaracion
[ Architeetaral Iafting [0 Electricn]l Dienfting 0 Mechaniral Dirafting [] Sanitary Engincering
[0 Archivseturs 7 Elecirical Englusering O Mechanicsl Englusering Li Shoos Motal Waork
L Amto Engine Tune-ugp I Eleetric Lighting O Mine Foroman O Steam Electria O Steam Enginea
1 Auto Technicinn [ Fire Bosaes ] Navigstion O Steam Fitting
[ Aviation O Boilermaking [ Foundry Work O Patternmaking O Structural Dirafting
L1 Bridgn Englosoring E i"mlt_'f rrowing [ Teating O Fharmany 1 Mumbing [ Brructural Enginoering
[ Building Estimating Hoat Treatment of Metals L] Foultry lu.rmjn[; LI Surveying apd Mapplog
[0 Chemistry |'_"| Highwsy Engloseriag O Pracifeal Tolopbiony [ Telegrapt Engineering
[ Civil Engineering [0 Houss [‘lu.rl.nmg [0 Public Warks i.‘ll'-_.np.nuri.ng O Textile Mesigning
O Coal Mising O Lemotive Eaginesr O Radio, Genernl O Toslmaking
O Conerete Englnearing [ Muachinist O Radés Operating C Welding., Eleetrie and Gas
O Contraoting and Building O Mansgement of Inventians 0 Radis Servicing O Woolen Manufacturing
BUSINESS COURSES
O Aceounting [ Advertisiag [0 College Prepamtory [0 Foremanship [0 Railway Postal Clerk
L Bookkeephng O Comimeseia] 7 French O Grade Soheol L] Balesmanship
[] Business Correspondence r_l Coat Acoounting High Schesal O Mustrating [ Secretarial
L Buosiness Management O ¢, P, Acesunting [ Lettering Show Cards L] Sign Lettering O Spanish
O Csrtovning [ Civil Service [0 ]-‘:rut Wear Collogs O Managing Men at Work [ Trafic Mansgement
HOME ECONDMIC3 COURSES

O Advaneed Direamaking [ Tame Diesssrnaking O Tea Room and Cafeterin

O Fooals pad Cookery O Professionsl Dressmaking and Deslgning Monsgermsont, Calosing
T L T — il i i el PR i i SRR e s R
L] 5 T i e v s i i R O B i mismnmn ek TSR P ORI, .o i i sim v s e e

Canadian residents send eoupon. fo Intermationol Correspondence Schools Conadian, Limited, Montrest, Canad
Britiak residents send coupon fo [, €. 8., 71 Kingoeay, Londom, W, € 2, Erglond

JUNE, 1941 13A



MAI:IIINE SHOP MEN

Learn to set up and run ANY

kind of machine; HAHE MORE ee e
MOMNEY MNOW by learnin

quickly HOW TO DO THING

which wusually take ars of
study and actice, e de=
mand for SKILLED men is AL- ™

READY ahead of the supply,
then what WILL IT BE a month or two from now?

Don't misa this chanee to qualify for promo-
BIEEET Fﬂ? tion, don't miss this i Opporiunity which
in yours almost for the asking, Elght Big Books choekiul of
Important mechanical facts told simply and clearly, Owver 3000
ages, nenrly F000 llustrotions cover every s 1Ijrm'l Tully, includ-
ng Tool Making, Pmttern Making, Foundry Work, er'hunll‘:l:l.i
Drawing, Forging, Machine Shop Practiee and Maenagement, and
hun of other subjects.

8 Big Books (Up-o-date Edition) Sent FREE

to you for examinat] on. With them we send o Blg Binder of
nearly 800 pages with 267 origlnal shop tickets with 1200 Nus-
tﬂtlum Thesus ahow, 8tep by Blep, how to st op and rn almost
any kind of job and are In addition to the 8 books. Dercide
In your own home or place of business whether or not you want
to keep them, eheck up on any facts you want to. Note thelr
great MONEY MAKING value, then, If you want them, pay on
the ensbest kKlnd of payments. A P-P."II“H eonsulting Prl.'l.!llﬂﬂﬂ-! with
our engloneers now glven with these books without exira charge
American Technical Seeisty, Publishers—Hams Study Caurmes.
Sl ag mtpun s il cirhiofor i el sl e i inillopiuinl S ety i RIS
American Technical Sociely; Dept. SALS, Drexel at S38th S, Chicage
You may send me the B big books and binder of shop Ill.|=l' for
fr\gLrl.'ll;::ﬂlLlﬁD “I:! r:h"uln ::J:lr:lvr’i-]el:w .\Eha Ej!nmr.llcg|du1l|'l“m]jl 1.4";:‘-'51;
em 1 il !

per F month ureil the total price of enly $34.80 s paid. If T retu

n 10 days I will owe you nothing. You miso agree o send me &
certificate entitling me 0 consulting privileges with your experis for
one year withowut exirs eharge,

HEMWE. cosnnnisstasassncssscasinssssrsssnssanssnasssamust

Address. . . cisaprrsrar T s s a st r st st R A ARt A b AR T
Pleass aiiach & leilor sINLing age, occupnilon, employor’s name and
nddress and that of st least one business man &8 refereno.

START |
$1260 to $2100 YEAR
MEN—WOMEN ,/~"""======"-

& f  FRANKLIN INSTITUTE
Thousands appoint- ¢ Teok. ivd

ments each year. ¢  gpocuesTER, N. Y.

#
ours. Gentlemen : Rush to
Shnrt h n : 4 FREIEE of charge, li

-
- £ V. 5 Government big pay
32 page Civil & T 5oty o
Service Book & page hook describing salaries,
Fl vaeationa, hours, work, and
FREE. # full particulars telling how to

# qualify for one of these jobs.
Mail ;
Coupon LA T e
Today— [
SURE f' IAME. .o raersmsioc it st st st saamas

14A

PARKS AIR COLLEGE

—PARKS AIRPORT EAST ST.LOWS, ILL.

Offers YOU COLLEGE and PROFESSIONAL TRAINING
Majoring in AVIATION

Aceredited by the Illincls Buperintendent of Public Instruction, Rec-
ognlzed by [, B, Offles of Eduratlon sa on Imstitution of Higher
Learning. U.B. approved ag o Commerela]l Ground snd Flylng Sehiosl
anid Aleehanies” Behool. Aecredited by and cooperating with the Unlted
Btates Army Alr Corps in glving fight and mechanieal ralalng
Open o high sehoal gradoates

FOUR esurses lead to B.8, degrees in Professional Pllsting, Aviation
Dperations, I\l.illtall.l'ln_ I;nliﬂeuriﬂ-ﬂ. Agronautieal Engintering.
TWEXNTY-TWO TRAINING PLANES are upnd In professlonal fllght
tralning which prepares gradustes for alellne Might operaliomi
FACULTY of 82 speclalists in varlous felds of aviatlon,

1560 gradustos,  Enrollment Dimited to a total of 300 commerclal
aviatlon sludente,  Capacity enrollment of 580,

1il-nere aleport, 25 boildings devotsd to schodl pirposes excluslvely,
Diarmitories asiad dinlag hall al the College,

Bummer berim July 7. Bend postedrd for new Gd-page catalog.

14th YEAR parks a1R COLLECE cant 5t Louis, L.

Be a Betfer Singer

Command adm Ll:lrl—l:h:ll.l.l fEH!:I‘iI] 0 'Ln.:l puh-
lie andienee fter tr:
1 1 opera singer
Woe tencher, to 'I.'.|II'J:I"L 1.J.r.|l.|s. mila poid
larpge fees for personal instruction.
avillabletoyou ot bome with Instruction in his own voles.
Lorw price and easy terma, Details sent free, Writs today.
ﬂlllﬂl‘FL\.l MHML OF VOICE
Dept. A13 00 East Ohio § Chicagao, llingls

Dath Elestrie Aré gnd Acebylefie by
Plan imeilod In o
‘ol leare hy o
Elon, fl'.|1'- Afie
Ak I"-I clianlcs,
Finlshilng, sie

free. '.". rite today.

1l|1.|.'l|n.-;.!| Hhop=
few short weeks., No jext-Dook:
g, Finesl equipment Low u.l.J

adualion=Plan. Al 0, courses o

r:II IIJI|:: II| |I;‘.|.::Iil I-Flllihl.-. |3:I:|:;I!- FRE E
' MICHIGAN TRADE SCHOOL il

ITIA Woadward, Detroit, Mich. CATALDG

GINEERING :vc'viuss

TWO YEARS

Dwprea courses in enginesring: Elsetrieal, Clell, Chem.,
nnieal, Rodio or Aeronpoutical. 1 ¥r, Blech. Dmafting.  Ap-
roveld by Cirvil Aeromsuties Aulhorlty, partieipation in Pilot
lr|. ning Prozmam. Large industrial comter,  Prep courses wigli-
o, Enrn board if desired. Laow tuitic Enter

Junie, Septor ',l-r Deceinber, Mareh. 1Wrlie for Catalog,
561 E., Washington Blvd., Fort Wayne, Ind.

NEW WAY TO CHOOSE A CAREER

Lln.l.‘i Ling B £ eh riser fm ma ] hi
T i u‘:m!.."’f::’...“,.:w":ﬁﬁ,‘u'u; u,..m‘i';.‘}.".,‘?u: J‘E
i'lnnn. jiml whai typa of werk or prodession. yom ame
F H EE Hend l|r name on B peany poestesnd hr I"H:EE b-wlllﬂ-
explaining Lhis new pruﬁu Ay Lo Eres

Voeational Guidanes Assoelates, Dapt. l! Tul!ln.lri!.

b PASSENGER TRAFFIC INSPECTOR Wi :

[ our home-study iralalag prepates wou guickly for )
lsiterosting pecessary jub In Fansporintics. Wae belp m&'

LET SCIEMCE]
PICK A JOB
FOR YOU |

BAILWAY

ol plees aradunine or n-flln-i tubilan, Aany geod sppors
e Amnities, Ofmilusios sorn up to $135 per month plus
prpanssi Lo mart- Establisiad 1018

ARTISTS MAKE MONEY

Find out your ability. Send name, nge, cccupation and
ad for Free Vocational Art Test.
Faderal Schoeols, Inc., 6131 Feleal Schosls Bdg. . Minneapelis, Minn.

TOOL & DIE MAKERS

Machinists, Screw Machine Men
EARN

Defense program needs akilled metal work-
5 5 erz, Loarn these trades by actual work in
50-360 g SHOPS. Fully equipped. State
PER WEEK approved. Low Fee, Enter any time. Day
and Evening Classes. FREE Employment
FREE! Send for our Borvice, Wrife for NEW 1-!?11#"04'#!‘! Catalog,

| N

NI B o Riks ALUED SCREW MACHINE CO., (School Dirisio)

Traininge'" Dopt. PM-G, Lake St., i:hl-ulml Ilinais

POPULAR MECHANICS



WHY | THOUGHT OF
THAT YEARS AGO

== BUT NEVER DID {

ANYTHING ABOUT IT -

Get Expert Advice on How to PROTECT
And SELL YOUR INVENTION

protect, What aro enits
I to ho nlank A ¥ going apriicles chf
fght away 1o =peure

You 0
v i | I mnel marketed;

WHY YOU WEED EXPERT ASSISTANCE
The Patent La wers  omneted  fi your

yours—and Yol are 'HI-"II:"'.-E an Bt f ]
QUICK ACTION 1S NECESSARY i fhal the Datent Offive aivises the
Are woid ong af the pnfortunale persong who friventar NEHE eanpeElent |ster

your Invel

i g e YRl e
ki, gerving inventors for more than 20 years.
" %, TAKE FIRST STEP NOW— MAIL COUPON

fr FREE FPATEXT
tiil also reccive o

] the Crapan
13k With b o v
2 fteeatd of ]

ab b & baEye

a5 [oF Lo ean Tail
171
CRLE

of BUCEEES guzanids of inventors§
FREE PATENT GUIDE TELLS WHAT TO DD gy
qtent Guide for the Invester'™ an vl

EE *'Hecard Invention' form which - y
ur ""Patent Gu 1 lile woe at onds 1o establish the dar T S
Patenis Th z < ] = [
antars ing I may I | 1o vear  shne . i |.-: 1
tails, 4 apply Itememieer. i1 Patent matters, ACTION 12 : 1 oy
for a | ntlon  IMPORTANT, Delay can only be costly e |
through dated amd  witnessed diaclosure; Aall the Coupon in onvelops, G fin " . =l /!
wh¥ 3 Il THd THIR AT ONCE TO It o m penny posicord—fo DF vy, |

I | 1 BN o |

LF 2

J i shioar 1
SAFEOUARD YOU R RIGHTS; how Iat
Office revocds ) i

MILITARY INVENTIONS
Inventions w kL

CLAREMCE A. O'BRIEM, Registered Paotent Attormoy
Dept. iFl, Adams Building, Washingten, D, €.

Pleazs gemd me your 48-page Patent Guide and Four Speci:
Peepared “Record of Invention™ form FHEE. This request

]

L P
2 Ioed not obllgate
]

u

L]

o

E

[

]

|

¥
1
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To Be A Contractor

to plan bulldings, to take contracsting joha,
and muke money on them, Mere are 9 up-to-the-minute boolkis on
bullding, estimsting, and econtracting which eover in an Interestin
way, thi sublects that carpenters, bidlders, and contractors -thmlsj
know to make the moest ot of the rgnhs itoof Framing, The Slecl
Sguare, Architectural Deswing and Deslen, Estimating, Painring

and Decorallng, Heating, Alr Conditioning, Bullding, Lun:ru.uqlug
Conerete Forms and other subjects are all woll covered,

“Boss” Carpenters in Demand Up-to-Date

EDITION
Yaat |imtlllr' works jobs, immense projects, and 0,
tlw- ruplid growtls of home Duilding, are making lops Theee Looks ape
for M WHO KNOW HOW. These books BIVE fure combltis
¥aou r.u-dclt training. With them you shouldn't De wo hove ever
afraid to tackle any job, for needed facts can ba  published an
found in a hurry. these subjects.

Coupon Brings Nine Books FREE For Examination

Laarn to estimata,

AMERICAN TECHNICAL S50CIETY (Publishers—Homs Study Courses)

Dept. GA19, Drexel at 58th Street, Chicago, Illincls
¥, hil the IF Dt i of iz hi B i
and Contiaeting” ,.uu':.“..'i*...:*nm‘i::‘u.n’.‘:."'h‘.‘.,?‘ b "1“’.}'.‘:tr uﬁ"‘ T
Hﬂﬁ mnd if folly sutisfed in ten dl:rl will an hak anly
& menbh, umtil the mu.l pnu of only a0 un abupuq. [
oy way unless [ hesp tss boo

LS S R s e e s Binte. . ..., v b

Flansa attach u Isttar ststing your see. smployer's eams aad addeees, snd Chat of s
lrart omn WAL &8 & ol

Offers You ‘”
A GREAT !'“TIIRI“

Complete Aeronautical Engmeenng or Mas-
ter Aviation Mechanics training in the heart
of the Aircraft industry. Graduates obtainin
immediate employment. No flyin iur:w.l'mhreéJ
i Aviation's foremost school: estab-
lished in 1929. Located on Grand
e Central Air Terminal, For full in-
}-1\; formation, address Dept. PM-6.

T <URTISS WRIGHT
7 TECHMICAL INSTITUTE

GRAND CENTRAL AIR TERMINAL
GLENDALE (LOS AMGELES) CALIF,

o

INDUSTRY NEEDS
| TRAINED MEN IN
L

Prepare at Bliss for a bewer place in vital
industries and national defense. Learn funda-
mentals of theory and pracrice. ourse complete
in one sc year, Apply them in testng, drafi-
ing, machine shop, wiring, contr

:pt.n-un.u:d instructors. Modern shops and
laboratories. Highly successful placement rec-
ord. Bliss graduates are in demand. Comfortable
living quarters. Spacious campus. 49th year be-
gins Sept. 24. Ask for Free Vocational Chart,

116 Takoma Ave., Washington, D.

. Improvement Euar:.nlhll
s wornl

PERFECT VOICE INSTITUTE. Studle A-135
G4 E. Lake S'I., f.hit.ago

E'I"I.II:IT AT HOME

e

cose in ness an

I-l:r men lrllh 'Itnl

Eﬁ*‘%ﬁ‘ﬁ

!lhlulln u-lmlt,], :ilt E64-L chlu.-

Carrepeindencs liatitutian

Lar» AUTO-DIESELS

Backed by 38 yeamm experiencd.  Coursd
incindes Auto Mechanles, Dresel Service and Operation, Diesel Power

Practical, tested tmaining,

Generaiion, Machine Shop Practlee, Auto Elecirics, ete. Flexible plan
tn mest sppcifie peeds of thoas with or wiihout jols. Oldest, largest
trade sehoal it West gualifies you and helps you get & good pay job,
Transportation allowed to L. A: Farn room and boord while learning.

Hequesi Froe Calalog,
Dept. 6-PMA

NATIONAL SCHOOLS P:aiiis
| TOOL & DIE Faking

DESIGNING
E-IhlnrﬁL'l Tradi, 'T.u-hln- Dirafting and Deslgn

gn. Practical sahep traln-
in the world's Industrisl eenter, Write teday for full information,

NATIOMNAL 5'E'HI'.'I L OF MECHAMNI TRADE!
Dept. 30 u'I»!l'.pl..-u ke Ht, BAL gﬁlqgu. LI

WHY Hn'r spnnd SpFing summer, fall, gath-
aring butterfies, (nsects for profs
it-pleasure. 1 bay for collections, Geod cash prices

pald. wn. worih %1 10 §T wach. The work |8 in-
Lattnaw] wresting with my InsiTurctions, plictures,
arioe w! Dan't detoy) Send 106 (sl stampsl faf

Llustraicd Prospectus, hefore sensd [ Tpilled
Mr. !.m:u-r,c::T'a.'lrlnr f:' Irhﬁh. ’b-u'_;&."ﬂ. ;I;Iflr::m

Han Diego
5 Hﬂluwn g Print Your Own l
b sl”atm-nr'  movie titles, ﬁ’“ﬁn:f carida, chureh work, ete,
Print for thers: "1 Juedor prean $8 Sendor $15, Sold
. 4[]&:-;- anly, lhlnri pr u IFI-:- afEravinE toe, Easy Files. Wrils

Halsey,; Inc: H-37; Mariden,

TASOPE", worlds Isrgest bwilders of Complate rhn'l.n -Engraving
Plunts. We supply newspapers, printeries, studios, college,

schools and isdividualy with precison-buill equipmast, and give thor-
ough traiming in Pholo-Engraving asd Phetegraphy, [bome or resi-
demce]—all at one low coit! Cash in oz popularity of pictures. Big
memey working full or part time for aibers, or opem your own well i}l‘r
img business. Amazingly small investment, Cash or terms. Catalogs [ree.

THE AURODRA SCHOOL OF PHOTO-ENGRAVING

Dept. PM-Z23 Tazope® Bldg. Aurora, Me,

Say youw saw it in Popular Mechanics !

POPULAR MECHANICS



Discover YOUR "Pot 0/ Gold"”

in
CE HEIOT and

st drum
BERNIE MATTINSON
EASY

TO PLAY
EASY TO

@ Many big-
name = band
drummers
found o *Pot
0F Gold" in
iheir mastery
of drums, like
BERNIE -
MATTINSON, featured ace with
HORACE HEIDT and Hia PAY
MUSICAL KNIGHTS, in the big- i
time motion-picture that name. BERMNIE and his
GRETSCH DRUMS have won high honors in the musical
world, Start your career with a GRETSCH, made by
the oldeat drum house in America. Stage, screen and radio
constantly need new musical talent, so start TODAY
to learn to drum . .. with a famous GRETSCH DRUML
Send poateard for literature and FREE ph of
ur gmn?;u drummer; alss full information about 5Y-
F‘ATL'IENT PLAMN and FREE trial. Address Dept. PM 62.

The FRED.GRETSCH MFG.CO.

‘Musical Instrument Makers Since 1883
60 EROADWAY, BROOKLYN, M. Y.

GRETSCH also offers SUPER VALUES in Guitars,

Saxophones, Trumpets, Trombones, Accordions.
Send for FREE catalogue. Mention instrument.

DEFENSE JOBS CALLING!

3ore Beslgn Engineers and Brafismen need-
od to plan tools, fmachises, sgquipment, de-
fense meld, (P slep-hy-step hame study
course will helpyou quallfy quickly in spare
< time. Many design Engincers and Drraftsmen
warn $173.—5350. a month, We can start
o the road (0 BIG PAY,. ool Low cost, Easy
erma, Small down payment starts you. Write
for [oteresting booklet FREE]

OHIO INSTITUTE OF TECHNOLOGY
Depk. 13, Greenville, Ohio

LDIN G ACETYLE E

& ELECTR
HUNDREDS OF JOBS
WAITIH for weldors=—Iin shiprards, alreralt and tank Indos-

tries, Big 1. 8. Defedse Prograin needs skilled
men in all parts of country. Puoys big mooey, Got practieal shop train-
img at Michigan's Oldest and Largesi Trade Sehool. 17th year. Day and
night clusses, Many stodenis pay expenses by working e

part time. Unlimited training perlod at oo oxtre chargs, ['I"ll[ |

Walvering Schoal of Trades, 1412 W. Fort, Detroit, Mich. KELETRLY
AMARZING NEW ELECTRIC

FULLY
GUARANTEED *

e

o
nly 529
ﬁ:?'l-'d n

fr 8 will ba refus
Dup

SEOREY

mad M
HUMFY PRODUCTS INC..

JUNE, 1941

THESE MEN
SAID “YES"

Sy Tﬂpu-hu— 5]
Erosdcanti
Siation =

*L owas ohief
enginoer  of
KEFP'W, Fort
Himith, ArK.,
fOT Over sevs
BN FOAFHE,
which o=l
Mon 1 resigned 1o bie-
come tronsmitter operat-
of af KGHO, Fart Worilh,
Texmn, where [ am How
employed.”  WILLARD
DOAR. 4040 W, Fimt 51,
Artingron, Tesms.

Had Own .

& Maniths

after

Enralling

I went in. =SS

tr ussbness
fosr myself 6 -

manths  af- o
ter  enFell- T
InE. In my SN

Radbia repale

ahop I do aboul S300.00
waorth  of  business o
maonih. I ean®t tell o

feorwe v lualale o Conrees
nas been to me.® Al d.
BATEM, Box

Gladewaier,

45 to 518
Lol i

“1 am en-
gaged in
spare  time
Radin work.
l average
from J5 1o
B10 awesk,
I often wished thar I
had enrelled sooner e
cause sl ihis  extea

iy sure  does  come
In handy.'"  TH|
K, TDmBREE.
Fenna

ECFIRE
Horshnin.

Advance Yourself
Help Your Country

BE A RADIO
TECHNICIAN

Many Make 533, 540, 550 a Week

Millions of dolinrs in defense Radio orders
an o of pecord esineds i regulae Fodlo
Gelds arc opening new opooriunities for
Kastio Technicians. Radio Technleinns are
rell pald because I.h-rr'.r work with their
% &n well as Lhelr bonds. It takes
1o Ax home or aute Radics, to hold
Lrapdeasting  stations, in
in Mublic Ads

jahke  in

¥
s
Police or Avistion Hadio,
dress Syalems work, Lo operite n Radio
prepnlr zlness, or to make exira DAy
fiximiz Madios in Hpare tiose,

Beginners Quickly Learn to Earn 55
o 510 a Week Extra in Spare Time

Mabl the coupon, Learn hew N.R.I. tralna
poa Em B ow fEadllo Technician:=—how 3ol
enrm w0 moke exkra osenay quickly—about
the presenl arsd future o job uiylm‘—
punities in Radlo aod Televisbon. CTE 3
siulenld  FeDerL  earnin exirn  oney
within a few inonlls fixing REedlo sets in
apre Lime, GBemd for free Gd-poape hosk,
Hee how  many beginners have become
ftadio Technicians; what they are

and eaming. aarn  about  the NOHE.IL
Caurss in Hadio and Television. Learn
v BRpedin Technicians, whon drnfied; aroe
eligible for special ralings and cono earm
up to G Limes & privele's hase ﬁ Find
put what a future in fEadio and Television
Faf Wean U youw.  Mall coupon bnoans
velops or paske o a pEenny posieard—sNow,

1. E. Smith, President, Dept. 1FP,

Hational Radis Institute
Washington, D. C.

MAIL NOW FOR -
BIG BOOK % [

Mr. 1. E. SMITH. President, Dept, IFP
Natisnal Radio Institute, Washington, D. C.

Without obliguting me, mail me your fd-page ook
“Rich Rewards kn Badle, "
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Know Electricity as Experts
Know It—and Get an Expert’s Pay!

Whnt about your future? Who s safe today? Burely pot the man
who B eontented 1o stamd U0 Know yvour job thorooghly
re yoursell fer jobs ahead. To do Just this thouwsands of men
v i

The Croft Library of
Practical Electricity

The Croft Libesry b a sompleis vllou:-ul edusator, It ls founded on prestico—cn
20 yeurs of shirl-slewn o1 pecienen—-an s it in astually It i mmmsed fron
#awer Lo corvar wilh tha kisd of lsrd- ol P i you wahk Wrilkém sn that the
Iwgiminir man sy wiunil 16, yei my mpund, s ihorough. that it is tha Iul:l it
ol - ERNY m‘hl\- o l.-u-..,u-..| workers pnd engineers,  Crgli Esbls vou i
¥ou meend Lo KRaw ol meslors. ERnSmisTL. AIILOMES. COMTIULA baTs, trwlfm-.
ehreinita. s Hechboands, distiibivtien ayssms—electrbeal machinary ol every iype
illiimmstion i ile ewery phase—ile :'ru'lll. Imgrawed |||bL|uldl- uf IHMI-I:‘— li-llllillI Enil
lamp effects, sio——haw to do = complets b, drom M.

& volumes, 2155 pages — New low prl“
No money down — Easy payments

l‘l.llrn;ml ru:.g1.hnm ;th-rhd‘pml'i:‘ﬂ.hl-uﬂ :ﬂullal:f b
days Exsmbsation on . Wa o all tha e
IEn‘"I' wiil dewida o ke tha h-u-: senad $1.40 im {an dava & Ihl balsnen ok Lhe rets
$00 8 montk.  Bemd the coupos NOW and see the bosks for yeursedd,

i
! EXAMINATION COUPON '
| McGRAW-HILL BOOK CO., 330 W. 42nd 5t., New York, M. Y. |
1 Hend ma [or ted doye examination on appasval the Cralg Litrsry of Prasties] 1

il ther price of B16.50 1 paid 1] et panted. § wil repure, the books popa, |
: iTe inuars write iriky wrid B i al0 Dies. ) i
1 Mool 4o b psdssansassnansrs B aas . = |
| Momn Adddwess, . ococommenininnes 1aam Ciranamsrwrees . |
1 ity snd Blata R AR e e
1 1
1

AND IVE STUDIED
ONLY A FEW WEEKS!

for fess thon !l
/fa day!/

Learn Music Quickly,
Easily, Right at Home

® You think learning music
is expensive? That you have
to spend a ot Tor & private
teacher, sheet music, ele.?
Then here's grand news! You can now learn to play your
favorite instrument for less than SEVEN CENTS a day—
and in less time than you ever thought possible. You start
playing a familinr melody the very frst lesson, You go on
frOf one tune to another. Your raphd Progress 1s amazing. For you
learn by & remarkable short-cut method thet skips tedlous exer=-
eleps and seales. A method that hos enrolled over THL0M popils
from all over the world, 1t's wetuzlly fun to learn this easy way,

Here's the serret of this zsimple mwethod, Your lessons are in pring
and pietore form. They show You every poeRilion, overy move—juat
like a reacher Lezide you—explaining, encouraging, eoaching you.

FREE PRINT & PICTURE SAMPLE

Bee for yourself Bow cas¥ it 18 do lemrm music this modern way.
And bovw inespensive,  MMall the eoupon teday, checking your favor-
it  Insirikment. Insirament  supplied f npeeded, cazh of  credit,
. B, Beheol of Ausic, 76 Brupnswick Bldg., M. 1'. s e

U. 8. School of Music. 76 Brumswick Bldg., M. ¥. C.

Please gequl me Free Bookled amd Print somd Pleture Somple, 1 would
like to play konstrument deecked below, (Do you have Insifiement.......)
Piano Accordion Trumpet Ukulels

Violin 5 h T Other Instrument
Guitar Mandolin Ban jo

Name A ——— -
oy | SO st S L (i

18A

AVIATION

WANTS CAREER TRAINED MEN

For g REAL position in Aviation . , , for & lfe-time carver
instend of Just an emeargency job, i[llr-e' mre nt this LINCOLN
GOVERNMENT APPROVED &€ I.‘-'E
3 BIG CAREER COURSES
& Aer nig
& Air Line Mainienance N 5
# Prolessignal Flight Training
Big demand for these Lincaln
Graduntes. .. good o8
+ + - PP Mflnﬂmﬁﬁt. Bafora
you decide on ANY school, get
i:n&r buc-mk “"Contact"”., ml.!nguln
wrs pdvantages n-ut-
any other sehool, *E
complete Inl'wmatlum

huhumuﬂr.i Intll'hlll

588 Alreraft Bidg.,

sTuoY ENGINEERING HoME

LINCOLN
AERONAUTICAL
INSTITUTE

GOVERMMENT APPROVED
MG b MECHANICE
for

Frnm.ll:hlrhud ll'l Htlondi Higher I.wnh;
I.'l-mlml De Men For
(1] b Elsctrical, Civil, M
u-mmm ElH A«nuur.'l-m' muunaumm |.dm'h
" erine.
Arisy o bk atlon: Publis Jisslth; M Jurlsprudencst
T'ayal hysine; Chamistry; O 1 I'nl, Bekenes; Theo 2 Laws
l. lvllnm T‘I’I|I1'\II. Amuuthg, Bk Foumded 1§08, %
Collegs. 4E10-T Sheridan Rand,

BECOME AN EXPERT

ACCOUNTANT

Exacutive Apeenptants and O, P. e E2 000 La !I|| 04 & Féur,
Trousmnads of (irms nead Lheen, ABaul 30,000 Certafled Publes Acomant-
ru-.l- m the [J, 8 We traim you theroty pt home in s
LA r:la.mm.n-.lnn-l or exesutive scoounting positions, "
HI-‘H"" anmace . Porasnal training usder supervisbon of siall f
P. A "5, Imel |J'"!I F that Amsricnn Ihatitats of Apomist.
s . W I'nr frec ook, " " Acvoantancy, the Professdon That Piys, "

LaSalle Extension University, Dept. §6-H Chicago
A Correspondonce Institution

=MECHANICS
Er WELDERS

|r|..". I.-u-J_x i
falntlng id
afler grucluatiics plat.
Wrlin fodow,
MICHIGAN TRADE SCHOOL
3748 Woodward Ave, Detrait, Mich,

‘-\.|;|-.'| |||| Iy rabes

THERE'S
MGNE‘I'

CARTOONS!

RAYE BURME will teach you HOW 4o CREATE ORIGINAL “
S5
Send nawme and addrees p.-.-;m J.u..r..-

CARTOONE at home that you may REI.-I-I E‘-mlrlll ‘wonlaing
illaribratboni.
RAYE BURNS SCHOOL, Studio M, Box 3583, GI._ELELAHD. QHI{I

rnrn hiw to make Crowns, Bridess, Plates in I||1l|
GLINEET Eaborstory Center. Prastieal fr
Dy, Eve, Easy te Ask Tog free Catslog P m:l Tossk anffier.,

G4 WY, SCHOOL of MECHANICAL BENTISTRY, 175 W, 31 5L, K. 1. C.

RUBBER [owc,
MOLDS ‘c6¢

akes perfect
ok -ewils,
plal

bl
ord Ha

i 1iat of beyers FHER. Write
SO0-LO WORKS
Dept. X-827 Cincinnati, Ohla

POPULAR MECHANICS



68

INIVENTORISE

These books were prepared for men of ideas—men who
have an article in mind that will make money, save labor

or give pleasure, Now

are good examples.

DON'T DELAY
Send for these FREE Bocks Now

i s wrlted |..|||| l:m lote fo |:-rva|1.|:1 hi= ldea by a Unieed
pong olse may b thinking alomny the
5 1 O Iah.n! Laws favor the l"I-II'I who 1'i

L nye of cven a day

{ a |u1.|m'|. Sn—:r_nar: tha Impurl.nm. facts
nnll Patent 'II.ll.l.1|l ab o,

43 YEARS OF PRH'H‘EH SERVICE

his i3 ane of the '\'l-:-rld'

]-_l.ll..ll.th]I

stall of patent !ne
.: VER  you  experrl

and prompd Aervice.  Our

fewa are reasonable; dos
ferred paymenis urrull:'ud

i desired.

rlu I

}
the important
of Invention FOrl

FREE! |1

.. +and
Evidence

c upou BRINGS YOU
THESE 2 BOOKS

JUNE, 1941

idea—to see about protecting it. Many Little Ideas May
Have Big Commercial Possibilities. Don't think that, to be
patentable, an idea needs to be complicated. Simple
articles have often proved highly profitable; the crinkly
hair pin, the metal tip for shoe laces, the wire paper clip

pages of

facts for

is the time—if you have such an

To make money on your idea

PATENT... SELL
vour INVENTION

You want to cash in quickly on that
original idea of yours. Both the U, 8.
Supreme Court and the Patent Office
have made it clear that you need the
assistance of a competent patent attor-
ney to safeguard vour chances for suc-
cess. The two plainly written books
offered you FREE below tell you ex-
actly how to go about applying for
patent protection—and suggest ways
to commercialize your patent rights.

MAIL COUPON TODAY FOR YOUR COPIES

YICTOR co

Evnus &

REGISTERED PATENT ATTORNEYS

MAIN OFFICE: 410-G VICTOR BUILDING
WASHINGTON, D. C. l

531d0) 4NOA Y04 AVAOL NOdNOD TIYW

Pittsburgh Ofice: 514-M Empire Building
Los Angeles Office: T36-N Security Bldg.

Pigah hy H:tum mall, Free coples of your hooks “"Patent Pro-

tection’’ and “‘When and How to Hell an Invention' —also

important “Evidence of Invention® Farm.

2= e N A — I
l

City and State .

19A
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ag—;['hree -Cornered Tables Fit Together as an\?%ﬁ

Taking little space in a small apartmen

a pair of triangular-top tables now on th
market are designed for use separately or™.
they may be joined to form a single square ]
kitchen table. Each piece has a drawer ‘*E
and may be placed separately in the corner; |

of a room where it fits snugly against the © &
walls, With a flowered covering, the *:lttdl[[ b
tah]e’ma:,r serve as a corner dressing table ®

‘Ptﬁlﬂver Mop Fitting Any Bmomt'-'-'ﬁ ':t
Is Removable for Laundering ‘3

Any broom can
be converted
readily into a dust
mop by covering
the broom head
with a “slipover”
duster now avail-
able, It is held in
place by snaps,
and when the mop
becomes soiled it
may be taken off
and sent to the
laundry. The dust
mop gains the advantage of the broom’s
flexibility in dusting the woodwork, furni-
ture and hard-to-reach surfaces.

Elastic Rubber Line Has Plastic Hangers for Clothes

VItqg <7
A :

-G

R«-L’Lﬂ{_. =

A

FvLlet it

/

i

Aaarn

Plastic hangers serve as clothespins on a
rubber clothesline introduced recently as
a convenience for the kitchen or laundry.
The strong elastic line stretches up to eight
feet, as needed.

WHERE-TO-BUY-IT INDEX OF POPULAR INVENTIONS

Three-cornered tables
Bears Roebuck & Co,, Chicago

Pullover mop fits ony broom
J. T. Leadstone, 14th Floor, Merchandise Mart, Chicago

_Elastic ruhlnr clothesline
.‘- g, Becond Bt., Saginaw, Mich.
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Students In Radle Servicing Course use modern equipment
to test and repalr many types of receivers.

If you are looking for a field that offers you a hetter
job and a real future, prepare to get into the Radio
field. Opportunities for tralned men in Radio are
greater today than ever before. The future looks even
brighter. Many are now making $35- 50 a week or
maore, at steady work and have a real future ahead.

“LEARN BY DOING"

actual ex
# Coyne Shops.

Students in Radlo 0
at control boa

perlenco

l.tl'l'll (‘rm.lrlu
and panel In

RADIO SERVICING | GET YOUR TRAINING

The training in EADID SERVICING is de- IT LA'TEH

EQUIPHENT signed to prepare you for such Radio work a3 | The great Radio Field needs

At COYME vou learn by working on real Servic Radio Receivers, Amplifiers, Auto | trained men. Don't let lack of
Radio, Talking Picture, Public Address, E"d’ "iwblic Addreass "u.'!lv.'m'! Sond 12 k'-t““- maoney hald you back. }\I:L!l}' times
Auto Radio and Television equipment . glll.mEq ﬂﬂ,”:.ll_’a‘:' II?;T!;':\U%&m'J_nTT:ﬂL:Fm; hoto- ¥ follows who need my training most
not by correspondence . ., but on :u:tl.mi tems, ot ',m,d johs in the Radio ﬁ.ﬁd of all are the ones who have the
uipment, the same tvpe vou will work THIST RAINING CAN BE COVERED IN | least money. That is why [ make
it easy for vou to get this train=-

with later on, out on the E:\l:l That's why | & WEEKS.
ing. If you are between the ages

!.'I:r'l.l learn faster at COVNE. All the theory

vou nesd is glven to you in a practical way
that enables you to grasp it quickly and
remember it. Covne training is tested and
proven—This school is 42 years old.

YOU DON'T NEED ADVANCED
EDUCATION OR PREVIOUS

RADIO OPERATING
IN 5 MONTHS

The training in RADIO OPERATING is de-
signed to prepare vou (or Government Hodio
Cperators’ License examinations for Amateur
or First-Class Radiophone Uprr.ltnr"n Licenss
or Second-Class Telegraph tator's License,
and to qualily for such Jobe as Radio Operating

of 16 and 40, vou can get this
training first 'm:! pay for it later
in easy monthly payments be-
ginning 60 days after the re-
quired training period is over.

MAIL COUPON

at sea or on shore, operating or Servicing in
Broadeast Stations, Aircrafe Radio or Police
Radio Waork, -:ulnm.un:l..d Hadie Station work

EXPERIENCE TODAY

COYNE'S streamlined pracnnl trainin FOR MY BIG

metheds have been developed [ rom over 4 1F£Eu%lfhituu"% UIH‘E‘IIE'I%M{"B.: I-f;:"']';:j!'f e, FREE BOOK

men You dan & neetl any neevioot expeencs | RADIO OPERATING TRAINING WHICH Ady

or adva:;zl:rglzds\;ﬂliu?n 1o master my training. étidllf-__ul'{‘;‘:ﬂig'g {t%ﬁ%l!l‘ic IN RADIO | “YOUR FU".!'HE da
Or m A [mifinl rae you need on

& -:u:-rnkrlw.'-rr schoal l:duiv:mim of my R.sd:f: IN RADIO 'wlfﬂhﬁ

mting Course, we rrqlulm only two years
of high school or its equivalent.

EARN WHILE LEARNING

r--------------ﬂ----ﬁ-ﬂ-

1 H. C. LEW1S, President
! Coyne Electrical School (Radlo Division)

EMPLOYMENT HELP I 500 S, Pauling St., Dept.ALl-3H, Chleags
A FTER_ G n"nu‘ T"n" ] I . al) [ ] Flease send me your big new book, ""Your

]Il;ﬂw need part-time ;ﬂﬂ: to 11-:11: pay :rm“ T S [] I-'rl:}un In Ll.{adiu"..l:el du.-r.a:d!:i ufh ﬁur COourses

iviig expenses, my employment manager wi and your plans to help me get abe:

bl u tit. After vou gradunte, your Life This mnd{'m ﬁ.n:-prmf c OT" E =

Mcm ip entitles you to employment ser-  buoilding s el pied

vice for life, ConsultAtion servide And review  eftirely by te Coyie SHOPS !

privileges at no additional charge. Electrical School. |N!\L‘IE..

H. C. LEWIS, PRESIDENT FOUNMDED 18899

ELECTRICAL SEHOOL  ADDRESS. c..ovvovconssssresssnramenes

RADIO DIVISIOD
500 S. Paulina St., Dept. Al-3H, Chicago chT‘."

COYNE
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HlEh School Course
at Home

Many Finish in 2 Years
You can complete thissimplified High School
urse as rapidly as your time and abilities
permit. Equuwlmt to resident school work
grelnarea you for entrance to mﬂ e, Stand-
S, texts supplied—Di it for

H S. subjects already comple ted Smgl-e sub-

tsif desired. HlﬂhSchooleﬁwatm isvery important
fec advancement in business and induestry and socially.

College Entrance

TJ'urmEm past 19 years, cur High Schoal wates
have n admitted to 531 different Universities,
Colleges, Junior Colleges and Normal Schools —

af them without EniEnee examin tion. Course also

prepares for te certificate and pre-professional |
examinations.
Business—Industry

Toget and hold a good position in Business today you
must be able to write clear, accurate letters and re-
ports—do iguring involving Alpebra and Geometry—
talk intelligently on matlers requiring a knowledge of
Geography, Hl&tﬁy and Economics.
ustry—NMechanical and Engineering lincs—

you must have at least an elementary km:w]rdm: of
Physics and Chemistry—be able to figure quickly and
accuratel y—know something of Mechanical Drawing
and Blueprints—and be able to talk and write ac-
curately and elearly on both your work and ordiniary
ln}"-_juca ﬂ nichwnatmn.

ur High School course meets the preparatory edy-
cational requircments for Business and Industry,

Don’'t Be Handicapped—

Complete Your Training Now

Be a High School Graduate! Prepare yoursel f for pro-
maot |unl§n Business and Industry — for the Professions,
Coliege Entrance and social success. No matter what
lime vou may select, High School training will prove
invifuable toyou! Cur moderate fees cover all instruc-
tion, standard textbooks and Diploma. y monthly
terms. Get ahead in life. Start your training NOW!

17 Other Courses

Owver 150 noted Educators, Engi

neers, and Business Men he[md
preparecur special instruction ma=
terial, which is used bt'v);m.m resident
larlwnla and colleges gaﬂr and
Provinee of Manit I'I.1:| Canada, We
offer yon |:|;||"|I|.t:|r lnunlnz at home for
the best m Tines as listed in the
Y i cougomn, ation, Write TODAY.

Mmpmfwhfmmuﬁm line that interests you
American School, Drexel ot 58th, Chicago

"

School, Dept. HAIS, Drexel at58th, Chicage
Tell me bow to train for Hoe checked. No obligation,
CHIGHSCHOOL COURSE ] Diesel En&lnuﬂnt
CAccounting f Auditing DDra!tlni Design
LiArchitecture & B'lding CLlberal
CAutomotive Engin'ring OPrivate Secretary
DBusiness Management COHi"erAc't g (C.P.AL)
Ll Awiation OMechanical Eng'r'g

D Electrical Engineering [ORadlo & Televislon

CElectrical Refrigerat'n  [DSalesmanship
OAlr Conditioning OBusiness Law
T —

T I s b e e s s

22A

OFFERS WORLD'S

MOST PERFECT

rrr-.-r r"n'|n-|'v| rrale ever

Mo
P i 1

e | BOTEW

Dok I-.--:'Ie n perfeet -
maEne, iy ke,
shighid, Teat & st wonid o
the world, ned fge yenrs, pro-
dren muy Also in metal,

Many other sxch I}l'.r featnFe, ol
coats no mope. Ty B et yoor dedlnr
or write loday for eosmplete facts.

C. G. CONN, LTD,
6X1 Comm Bidg., Dkhart, ind.

ONN

L |l|1|'i|l..|lll|1|

A GOOD ume_;m

FOR FREE
BOOK

. How
i

T

Ehows Wy o red ) Bt AR O

Harry M. Lamon, Pres.
NATIONAL POULTRY 1

Dept, 50-X ADAMSE CENTER,

APPRENTICES

'IIFL 'L'II"\'|} 0 ¥osumy 'i'l<| Eniers
L g o B} K i of Av
'-'-..l.-.- ALely, eueld

MECHANIX {IHI'HEHSAL AVIATION SERVICE CO.
Wayne County Airport, Bom B5T, Dept. E6, Detrait, Mich,

sted in training

s
ol q: n B @ e n
‘1" und:r qh .II. fait hﬂtlld

'Inud In uur stenm heabed Wiw your fare h

e et

Nashville Auto-Diesel School, Dept. 75 Nashville, Tenn.

[Lea*tn CARTOONING &

l‘i:l‘R TIIATL |_Fqﬂpﬂhl1 Cash In on your sense of humor—
OME—R L. Have fun! pke moneyl No ex-
nt'rlcnn! Tl.nedt'-‘.l m -cl'lrl Wrile wdsy for FREE LESSON,

IT‘III“(‘I.I {Uﬁg“l mo otligation, A, Fall © Wis.

‘Scheal, Bopt.

RADIO REPAIR HINTS

“Fow o Tae Diagrams in Radio Servicing” explains clreuit
tracing and radic I.I"'.II.F"]I:-Il'IIH'lr’ﬂg-‘ “T'ells how Lo find hillu funlta

and make ropaire quickly, New 24 page book, Price only . 5

SUPREME PUBLICATIONS, 3:1‘!1‘ W.13th H-L.GI'III::'D, Illimais
EY:-N
THE PLASTEX Tialistry

sealn and for bl
Art Gosds @
H ExyH

F nseds manuiastiurers on  EfEn
K =,

POPULAR MECHANICS



U. S. GOVERNMENT JOBS

START

Railway Postal Clerks . $l230 to $2100 Year

[5105.00 TO S175.00 MONTH)

Mail Coupon Before You Lose It
400 N N I N B B

'FRAHHLIN INSTITUTE, Dept. 519§,
Rochester, N. Y.

" Sirs: Rush to me without charge—copy of
A2-page book, “How to Get U. 5. Government

‘ Jobe,” with list of pesitions and full partienlars
' telling how to 1]'I..IIL|IIE" for them.

Many Other Government Jobs -
JPost Office Clerks —Stenographers, Etec. M Address e

NEWEST FREE PATENT BOOK NOW READY
It's Fresh fram the press—thiz MEW FREE BOEOK—packed and jammed with
lakest Facts about-patents, inventions and the modern inventive market . . . .
newly written, newly published and copyrighted, disclosing the latest de-
velopments in modern patent practice. Lesrn about today’'s demand for
inventions, how modern inventions are sold, how your patent protects you,
facts about rovalties and the modern method of merchandising new
devices, ete. Book contains latest information on patents every inventor

Should have.

REQUEST YOUR FREE COPY MOW
The demand far this new free hook is so great that our first printing s
golng fait. Send us your reguest today and we will arrange to mail
you copy of book “Heow To Protect ¥Your Invention” ot once, Take
no action abaut your Invention until you receive and read this new
book; but act ot once in filling out the coupon below and mailing
it to us forTyour FREE copy.

TAKE FIRET STEP

By all means make an accurate, dated record of your invention on
the "lnwention Record” form you recelve with our FREE BOOK and
mail it to us immediately. This form, sent hee, will enable you to
establish the date of your invention should need for this evidence
arise, This step codts you absolutely nothing, yvet it may be vial o
YOUT SUCCESS.

OUR SERVICES TO YOU

Mg Registered Patent Amtorneys before L. 5. Patent Office, we are
especially equipped by training to handle your patent case with 'HE:: HET

skill, theroughness, competence and promptness. “We are located

right here in ‘Washington—we make personal calls at the Patent r .Ew FHEE

Oiffice, and we give personal attention to your individual case. - l.';'rln. n!#unu
Send coupon at once requesting our BOOK and INVENTION

BECORD form—both free—know how the Patent Laws protect you, H H 0 H H 0 w & B E R M u H
and what steps to take to secure patent protection and sell your c

imventicn,
Pegistered Palent Attorneys Before U. 5. Patent [Ilfil:;
g WTER : 135-K Barrister Bullding Washington, D. C.
i INVENTIONS FOR DEFENSE Send me wour .['1|"_1H' FRE r_dhn.-.'.- "HONW TO PROTECT
YOUR INVENTIONT and speclally prepared “lnvention
RUSH Tﬂ!.lf .J“LTI'I'I'!'. N?'i"'" or Becord™ form at once. | understand that this reguest does
. Aviation Invention te nt bl taake mE
us for special precautionary advice and aid. Write Kiasia
McMORROW & EERMAN Addrass B
Registered Patent Attorneys City . ; ; State
135-K Barrister Building Washington, D. C. (Write or print name clearly)
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Increased
production
means more

Johs for MACHINISTS
and bigger pay for men who know their work

Thiz home-study course gives you the practical facts on
modern machines, up-to-date methods, you need to advance
in machina shop work. Take advantage of the other man's
experience as found in booke, to salve wour problems,
increase your efficiency, with

The AMERICAN
MACHINISTS' LIBRARY

5 volumes—1I014 pages—I1853 Nustrations

(A combined home-study course and reference library)
T]'IbH librpry of machine shop practics wis written for practical men.
a}]lve-a ¥aii the best methods for every kind of machine shop work.
explaing lathes, deills, and other machine tooks and their
11 un. automatle gerew machines, speods and feeds, gear de-
E‘: durtion, punch and dic work, metal ﬂllﬂlh'!l'kl." et
eta, I'lntn v written—eampletely  iMusteated—the best kind  of

help to the machine shop man who wants to advanee himsaell,

Mo meney down—special price—easy payments.

EXAMINATION COUPON

MeGRAW-HILL BOOK CO., 330 W. d4Ind 5t, New York

|

I

|

|

1 Send me for ten aj.”--c' examinnlion (he Ameriean Machine-
1 igte® Libeary. If satisfoct I will semd rlﬂ.l 51,50
1

|

1

|

1

1

amsd §£3.00 ﬂ1.l'm1hl.,- wantdl |- nr- of RLA.6D I8 padd.
wanied, I will reftorn the IHHIpﬂ-I-d iTe insure prompt
shipment write plainly and ﬁll im all limes.

MHEEI® & oociciisaigritanpaiedsnanasnmbnsnnnmnnbsd Bana,
2T T A e L e G S LS G G TR o
I DN R L i b e R T s b e e e B
Positlon .. .ovarnarssainsssraasmsnasasessasossanannsnns
Mame of COMPANY . - . .o srearanasn nsnssnsnsnmsnn Pal-fi-41

Learn this
Profitable

in 90 Days at Home

Hundreds of men and women of all ages 18-50 make 21000 #n
£ in a single day Eicing scientifle Hwodish Masssge znd
Hydro-Therapy tresimonte. There is a  big demand from
Hospitals, Banltariuvme, Clubs, Dectors and private patients as
well a5 opportoniiies for eslsblishing your owm affice

Learn this Interesting maney-making profession in ﬂ]ug awir home
by inall, through our homé slikdy ecurse. Hame instructoss
s o our NATIONALLY KNOWN residont “hml
i awarded ovpom complétion &f the courss,
eoispleted 1ii 3 (o 4 moslhs. Hilh Bd'ml traln-
ing I8 not nacasRary Many earn hig money while
learning.

Anatomy Charts & Booklet FREE

Enroll mow and we will include uniform eoat,
medlenl dictlonary, patenied reducing roller and
Hydro-Therapy supplies without extra eost. The
rediscing  confee nlone may be warth many times
the modeat tultbon fee
Send coupon now for Amatomy Charts and beoklet
containing pholegraphs and letters from suteessiul
graduntes. These will all be sent postpaid—F REE.
L XLk Ll R & B2 L K 1§ I T J ¢ T I §_ 1 F§ & § 7 1 .}
THE College of Swedish Massage
Dept. AG4—3D E. Adams §i., icago
You may send me FREE snd posipaid, Apatomy Charis. booklet con-
taining photographs and letiers from gradusies, and complete details
of wour ofTer,

11 ] — s B T ———

(.| R i Atate.

244

EARTHBOUND

I'- THERE a strange, ethereal
mental cord that binds the
conscinusness of those departed
from thirs r-nrl:.l 'i-:-:ith those who
remain? Iz psychic phenomena
n farce or foct? Let the Rosi-
erucians {not a religious organ-
ization), reveal the sofis/ving
truths about these mysteries of
self to you. Write for free intro-
ductory Sealed Book. Address:
Scribe M. Z. F.

Tha ROSICRUCIANS
SAN JOSE  (AMORC)  CALIFORMIA
Low = Priced

LACO ez

Rush posteard or let-
ter for fres Telder and
very  low  prices on
LACD S Nu-Comfort
Hoom (M1 Heater, Gravity and
Foreed Alr Furnaces, Gon-Typo
Hurner for furnaee. Heal heators
—Mpel savers. 17th year in the oll-burner Industry. WHITE

I LACO OIL BURMER COD., 81 Unien Awve., Griswold, lowa

More good jobs now In Draftin Learn AT
HOME I spare time (or at our Chleago Sehool),
Send posteard for FREE TRIAL LESSON and
see how e&8Y 10 learn and pet a goodd job,

CHICAGD TECHNICAL COLLEGE
G202 Tech Widg., 2000 K. Mich. Awe,, Chicagoe, 1.
In answering an advertisement with a coupon, be
sure to write name and complete address clearly.

eari A DEGREE a7 nome

From A Chartered Institution of Higher Learning
Employers Mow Demand College Graduates With Degrees

= Courses In Aris H’-cl-luw lllllhc_rn_-'gj. Ediication |

Madieal Furisprindence; L"-JE ¥i ho:u:-l-n;:r pies;  Clamisbry |

Arknoe: Tlealogy : Law wainees  Tralinin Areoiinting: Senthwiies; .ﬁ;ﬂtullnr-._

th{ll'l:.ﬂt il i’!lqu.l.lr.l Llrlﬂ.mg ll‘:iliilt .‘ammh-lhﬁlﬂh M e
hwny, wam in 'S

Il.ll'rl.ll.‘-'nlllclﬂ_ Ajr Mmhl. Ehum E!n:ln-aeru ul"'mlnl]vull s, E

McH inley-Rosssvali A610-U Raad,

Correspondence Courses In LOW AS
RADIO and ELECTRICAL ENGINEERING R X

Punlis Heitiy
Fal

BTG AL SN O S, T o e Sl
i N
“ fnmﬁmum I!Elr: nonnru I= .mﬁ"ﬂ "'"31

you L1 “I mam, real veeuum tubs sl t.u

DH] ¥ ﬂ'-l. ll!.!_hltr T - wtred payment ngmul 'ILIl- I!u:r:khtl.
FREE Dot Enein e ninG SCHOBL. Bas 810 50 Lincsin, Nebe

LITTLE BLUE BOOKS

Eand posteard Ior our lfll."' catabog e,
ThEaL hurening Address

ALDEMAN-JULIUS CD.. Catalogus Dept..
EACH Lo Deyk r||'|'|--15- GIRARD, KANSAS

\ MONEY IN RABBITS—CAVIES

w: B" v rul yai in toush with other morkcets,

Cata and oopy of magazine 10c. Or

send 20p for Book Catalog and Price List and Year's Suab=
Impngn ta the AMERICAN BMALL STOCK FAHRMER,

TOOOR ENTERPRISE CO., BY 919, PEARL RIVER, H. ¥.

MEN 37 PROFIT e

B Ig earnings easy with new super- '.ra.Iua
SUITS

line made-to-measure suita on lbaral
partial payment plan. Show friends hug-u.l-n
YR 8NN
AT EXTRA
BONUF

selection of over 150 rich, fine wool

fabrica tailored in up-to-the-minute

styles and take orders, Bi rofits for
i and YOUR OWHN SUITS FRREE as ::.l'.t-n

ﬁonua. Mo experience needed. Com

actunl sumples sent FREE, Write FIED,

1300 Wes:

t Harrison St., Dopt, 1-1415, Chicago.

POPULAR MECHANICS



atname EARN BIG MONEY

Hpeclfle details about welding by a
Technteal Editor. 2tep-by-step rules
for making oxy-acetylens welds, elec-
tric reslstance and electrie are welds
—gnneéxling, hardening, Cempering,
heat trealing—materials, tool nfe
Authoritative —ead BE1y  wivilerslngd -
W be 4 succcessful

facts you noed
welier.

SOLD ON MOMEY BACK GUARANTEE
| der now—post =

E:h!‘ril' eash wll!;‘:wﬁtll}. 0“'}' $IH

Asgk for FREE catalog of allied books.

FRED'K J. DRAKE & COMPANY

630 W. Van Buren st.,

ENGINEERIN

Chieaga, 11l

DEFEMSE

COURSES
Hheet Metal, Me-

41nd
TEAR

Short, Intensive Delense courses in Alrerafi,

rhamical, Struciural, Architectural Dralling ; Electrichiy ; Power

Mamt ; .ﬁ.n' Afrcralt Welding. One and Two-Year courses In

AQP'DI‘III.I“I:IL Electrival, Mechanlcal, Brrectaral, Architectural,

neering. B.5, Degree 3 Yrs. Low tuition and living

t-time work for room and board, Thousands soccess=

EF tes. Extensive equipment. Theary and practice. Mon-
edzenlials omitled, No hoame study course Catalog free,

FINLAY ENGINEERING COLLEGE
1001 Indiana Ave, Kansas Cliy, Me.

THIS VALUABLE BOOK

LEARN CARTOONING
AT HOME IN SPARE TIME

Hend for this FREE book containing money-mak
lln-l. eprtooning charts, ides ereating metlods, Lm
of eartoon buayern, and other valuable information.
R—d asbout the money-moking opportunities in
of the most fascinating of all professions—
L!.Rlﬂﬂ‘*ll\t 1. With thia baoklet wo will inohwle
& somplpte portfolio desoribing our eany ¥ERE i
Cartooning and explaining our pew Marionetie
Method of Instrustion. We will also tell you how
to get the Cartconists' L:,d:mu Laugh Finder
FREE of szirs cost. This amazing device sctandly
halps ereate and orlginate humaorous Hemd
narme st onee and menton your ags,

CARTOONISTS' EXCHANGE

Diept. 98; Pleasant Hill, Ohis

o, only h'll'll

Wit DF W i‘ fﬂf L3

r-nlr,l-hnu- A h far ““Welding Facla,"

Al'il:l‘lrnetlc

Fsimpllllﬂ‘l system wused by “master minds" on

@, arcountants, bankers, etc. Easy to learn.
Ad columna of fgures short-cul methed: multi-
ply 4 fgures by 4 Ogures withoul Iming ald=
f‘.hmﬂ‘t multipliestion! use slghi meihed of proving addiiicn,
ilulmu. #te. Leata borstpower calowlitlon, haw to use slids

micromater. Complets illwirsted courss ealy  $1.00,

posipeid. Satiedeetion er refund. Amnse

]"i‘llf rfll‘ﬁ#l' with your menial =isrdeyl
P — e
MELSOM CO., 99 Sherman $t., Dept. F-500, Chicags.
Bend free delails abeus “Hherti-Method Mestal Arithmetic™
withgut obligatcs an my Furl —
LU i Fpr

silv==mall soupen T

Say pouw saw it in Pepwlar Mechanies!

JUNE, 1941

BriNG SuccEss
YEARs CLOSER

..BY GETTING INTO
AVIATION

NOW...

g MORE Jobs to Choose From
BETTER Starting Jobs

V MORE Opportunity for inal
Ideas and I‘-r::nnl mﬁu

tions to Aviation Development
FASTER Promotion
§~” BROADER Opportunities
' QUICKER Success

Yes, NOW is the time of all fimes to get into
Aviation! But get the RIGHT training to win

the earlier, faster promotion now possible.. )
and to go on to a secure, lifetime career. b
Hundreds and hundreds of Aero ITI-trained |
mechanics and engineers have already proved
the very advantages you want from your air- ||
eraft training, i .j

Aero ITI graduates are in constant demand for
the betfer openings in Aviation. ,are with
all leading airlines and aircraft manufacturers
+ooare singled out for advancement, Find out
for yourself all about the big EXTRAS you get
in Aero ITI training...and what they can
mean to YOUR future in Aviation. Write, or
send the coupon, NOW.

AERO INDUSTRIES
TECHNICAL INSTITUTE

5253 W. San Fernando Road, Los Angeles, California

—— ADVISORY BOARD =——

C. A.Van Dusen JohnK.Morthrop Robert E. Gross

Wice Prex., Coasalidaied President, Fresideai, Lackhaed
Alrcroif Corporation Northrep Arerat, fuc, Aircratl Corporation

Five Courses in AIRCRAFT MECHAMICS and AEROMNAUTICAL
ENGINEERING—Including 12 Moath Alrcraft Mechanies Course

Approved by U.5. Civil
Aeronoutics Adminis-
tration.

at g

i

o o et T R

e

-

B

Your First Step To woard An

Aviation Coresr . . . MAIL
THIS COUPON NOW

AERD INDUSTRIES TECHMICAL INSTITUTE

5133 West Jam Fernands Reoad, Les Angeles, Colifornia
Prease send informotion an Ao | TE Praining for A-nmm coreere | om
interaited in The fol prm gl Ay hagr- .t-:m!r Mpqhﬂ'uci,

Mm"llgl ] lkﬁ 0 3 D A4 ﬁlﬂﬂ Cinl |LbI|'\ﬁ| N‘lll
i
D0 ot Erpisating College: O "ﬁ'

Qm Hi

25A



¥ Prepare NOW
flalpWor k in

AFTING

There i3 a pressing need for well trained
Draftamen—io meet Industrial and Delense
requirements, Plans and Blue p'r:nlsm'ust COfme
firat in aull defense activity, More important—
for the future—draftsmen and designers must
come first agaln in r.hanmng back to peace
time production. Here is YOUR opportunity
for a better job, Good Pay—more security.

Get Practical Work Training

I will train you at home—in your spare time
—by applied instruction on actual work, the
same kind of jobs you will doin the Industrial
ficld, and train you until you are competent,
experienced, holding a good pay position—
just as I have trained many hundreds of
men from 16 to 50, When competant T will recommend your
practical work experience as references. You don't need previous
training to start with me—and lack of higher education should
not bold you back. You can pay monthly for this practical

training from an Engineer: the cost is reasonable,
training. Don't put off until later, or too late,
N O W cosieer Dobe, Div. A337 Libertyvilie, i
YOUR TRAINING!

Professional Drawing Instruments, all work-
GET THE
‘Start in Right NOW. Take the first casy step
HrEjim Bdok tells yom

ing tools, also drawing table furnished with
FACTS
teday. Write for training details and cost.
b Tl I'LL FINANCE
hawr
“Iaﬁ'élﬁ ini tha
Aary b ﬁ'

for E
DR

Comalets Outht Furaished
Al neremmary tonols, in-
eluding drnwing tahbe,
sead 1o you &t GHis-—
withoul ssims charge.

Gn
ity piaies 16 Wi ine

HAME

Leaen5write SIONS e SHOWCARDS

Be the Sign and Show Card Man in Your Town

Hura yout nem husisess, profitabls every meath of the yesr, Every=

Ein.il:r n-lﬂll lu::nt ::ur:[_m b, Be your own boss,  Lateresting,
Ehi, plesaant wor ApErince unmecessry, The gueker

wiari. Lhe soants Four profils b, ko S

Hnr Method of Hmml;*ud Instruction
!-"Hh“- #hlrl hr‘:lihl aEboc ﬁrlll-nll:nlmnl. .'q#:lt:ruml.l'nrn:

HIMH LETTERING & POSTER SCHOO
:n:: Grand Blwd,, ne:mul'

DRAFT =

AG E M E N MARCH OF DIESEL.
HEMPHILL DIESEL SCHOOLS

Mew York, 31-25 Quesns Blvd, LIC; Chicage, 517 5 Wastern Ave; Memphin, 417
Mloaroe Awe.; Los Angeles, 2120 Sam Fernondo Rd.: Voncouver, B, C_ 1363 Geanwille 55

Mieh.

Don't pot of opportunity—learn
DIESEL NOW, I.}Tfut I:NJI'EI:;YI'II
able to your furare career, ar if you
are called o mechanized wnits of
Army or Navy. Unearned mition re-
funded o deafred studeats, 5o doa't

This 1tele art llrary tells you haow, Five il
hoaks—seven  suhjects: Dreawing, P\rrr-'p-rrrlrn
Figure Drawing, Pen & Ink, Cartoons, Water Coloc
and O Palnting. Valuable !ll:lrur'l:lnn:.m!mﬁ;q-
mation. Pleasure—~FProfit, A flve books only £1,
| We pay postage. Bendonly &1 (nothing moere to pay) to

VONDY PUBLISHING CoO.
B-2, 736 M. lume St., Hollywead, Calif.

'ﬂ]ll CAN GET AHEAD —STUDY AT HOME

Basle college nnd high school courses nt lowes thas
mlt?ﬁ ol 1':'!'“1‘[: engineering eolloges, M.anﬁnﬁ'ﬂ-‘,,”m:ql.ﬂ 'Efﬁn"f
+ Also college preparatlon. Free texts. Weite today for informatlon,
TECHNICAL Tﬂ‘-ﬁ.IHINB AIID SERVICE
F. 0. BOX 211, GE A, MASSACHUSETTS

LEARN AVIATION

IN Lﬂs AHGELES Nnﬂm‘lAvirﬂﬂn Capital

ivias

Dapt. PM-6

iq.'i FORNIA E

- =% SCHOOL OF AERONAUTICS =

—.—.....__.—_
ENGINEERING, broadeasting, avie
ntlon  nod ol iem  paillo, wr'l.:lrlu
marine and Diorse telegraphy taugh it
Llic Iy. 48  weeks BlRgineee-

Ing eourse equivalent to three ye eallere rodio work, Sclusol
eailellaliel 1aT4, All exponses low, Catalog free,

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

Modern, practieal tralning. For plessure or enreer, Dlack
::h'l:u Iml._r-l-:!ndm Il':lure- oF Lam‘plﬂ phatngenphy. :|II-I
HEW YORK INSTITUTE OF PHOTOCRAPHY
18 West 11 Sk, (Denk, 43) Mew Vork City

I MECHANICAL DENTISTRY

i A prefession oMering unlimited un-u'lunltl-rn_ Most r.|u.|..lrr|
.:{ naed ron.plrli TR AVETY Vi
reluln Work. whish prs

your ous huslases,

¥ duy e nighl schoal. Ko b on reqwesi.
& ’ﬂt{!luulE SCHODL ur Mt'; F"E-l.l. DEHTl-!.TH“'
« Broad S5t. Hlllld ||?!l|J. Fa,

students,
partment for

TRI-STATE COLLEGE [T
Courses InCivil, Eee- EREE IN 274 Y‘E.& .' ?

Chemical, Aeronautical, Radio Engl-
neering, The Mechanleal course in=
cludes Diesel Engineering, Alr Con-
ditloning and Refrigeration., Essen-
tials of engineering training includ-
¢d and non-gssentials eliminated.
B.8. Degree: For ambltious, earnest
Speclal Preparatory De-
those who lack re-
quired high school work. Graduates

Fjdla]a

compete successfully with those of g
4-yvear schools. Courzes alzo in Busi-

ness Administration and Account- !
ing. Also short diploma courses (36 "
weeks) in Surveyving, Drafting. Stu- %
dents from all parts of the world. =
Tuition, living costs low. . Enter Sep-

tember, January, March, June, G8th | rounosp
yvear, Write for catalog.

461 COLLEGE AVE,, ANGova, wp. ["!884
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I'IE Menioed

Blind Alley
Efr?ifh?m:ns MAKE GOOD PAY
WITH A REAL FUTURE

The foilow in the plcture phose s really s
“spol’'—he's oo Lhe “'bDlind alley’™ every UN-
THAINED MAN geta into soonor oF

Bame job, same pay—no  foturs, o Don't el
rournell pet into & rul. Start right now to
TI{"I.'['\:' for o ruf b .. . & PErIGneDE, gpood puying positien as

an sapert welder. What wo have done for others we ean do lor
you, Iralned men in Electrie Are apd Oxy=Acetylene Walding
make good money. There's w big, eonstant demond for oxpert
welders in practicully overy Indusiriedl field, Aviation, Fablrood,
Antomotive, Bullding Construction, Diesel and  othoes, Men,
18 to 50, ean TRAIN o spare time at home, You doa®t ave Lo
Elve up your prosent job.  Actaal § tiend ahop axperionee. FREE
Plaulll:lilllr Bervi Our institution foumnded 1927, Write for full
nformation FREE without obligation

UTILITIES ENGINEERING INSTITUTE
16 Utilities Bldg., 1314 Belden Ave., Chicaga, Il

the Handsome
LEARN 535 CARTOONNG ©

Prize-Winnin g
FPrratea™
i Harinr | ¥ ' A=
F o Yot 0@3 Body | Gave Him!
o Sowl ¥ ey anal Full de
THE uﬁ':';u‘u' S:EHIIHL. 1508 Maticmal urd... l:ln-u-ur-rl Oihio

4. - . utﬂ“d "el'ﬁs

J. 6. @' Brien of California malled my CHARLES
cpon. Got my Eres book, Woa my Atlag= ATLAS
Champlon, Sterling Jilver Cup, He savs: An wniomebed
“Look ab me NOW! Dynamic ‘Tension gholo of Charie
WOHRS! 17 I.'Lg I:I:III'D'lle'I. DCI'AHMI I';!.Itlurllljml‘a?ll; f"'f‘."":" Tl
WAY WOU A e an i LI EN 1Y 1o lder Lhe
Tan SKINS, Make "P FURS (S Let Me Prove | Can Make You Wariars thot
Be a Tazidermist, D.IHHIE your enting fun. Weteach | a Hew Man! hﬂmiﬁ e

you at Home. Mount Birds, Animals, Pets Huﬂh
and Fish, Save yonr hunting trophies: deoomtn heme

dan, MAKE MOMNEY. Mount and Krome-tan far thers,
Fiig spweelima_ profits. INVESTIQGATE TODAY.

Would you like greater development=—a
mnEcular body ¥ Then lizten: 1 was once &
W7 1h. weakling. Afraid to fighi, ashamed

FREEEBOODOK mf:tfﬂu?"ﬂf'“m’“#ﬁ'f;;; tor e geen in a ewimming suit. Then I
Send postal card TODAY-This Minute iar AGE . dligrovered the seeret that changed me .

upnruwgs.-rgnn SCHOOL DF TAXIDERMY; Dept. 3378, Gmanha, Nebr., imte “"World's Mest Perfectly Devel- ¢
wpsel] .'-'Inu ' My secret js “'Dynamic |
Tenslon.'' 1tz purpese Is to give you
powerful Tippling muscles you'd like
to #2ee in your mirror, And for thoge
» - with systems slugglish from lack of

? c exerelse=—tn help them lone up
SPITFIRE URTIS thelr entire bedy, Inside and out,

| Only 15 Minutes a Day |
lL iy methodle" "Dynamic Tenslon' |5
—will turn the trick for you. No

l
-

thiary—ivery oxercise i practis

of ﬂﬂ ﬂl'r cal, Amd, mam, w0 easy!  Spend

anly 15 minuies & day in ypour

o uwn“h-.unl [ r"rr.uI m the v ann

youtll be using ety af

VD e ﬂﬁ.|g:.}:f almoat un-

!l'mnrlullrzliy ll'\,lt'rymmimlm of the
Y=Yl nEs ending aver, vic, == T

MUSCLE :m; "o'iT.ﬂ.L'IT'!' v L

FREE BOOK sesi ‘wni Sirnsre

In it T talk to you in strmighoreomsthes
shouhivr langusge. Packed with insoirational
pictures of mveell pidd il s—rfe
beeantr NEW MPN in strengih, my way, Leb

M e Bhoew o '.fhnl. 1 helped
THEM ibn. See what T can
da  for YOLU! Wor a real
thrill, =emd for this ook
todn

MNow you can lenowr at sight G

of the latest airplane types you
read about and see in movies]

This amazing b4-page booklet
gives pictures, with specifica-
tion and perfformance charts,
of U, 8. Boeing, Curtiss, Brit-
ish Spitfre, Germom Stoka,
Italian Breda, Russian ARK-3,
Japanese Mitsubishi ond other
famous fighting, commercial
and private planes. S8end cou-
pon with only 10e¢.

N ——— —— — — -
Natisnal Avronauties Council, Ine.
Depl. 568, 37 West 47th SL
MNew York
You, 1 wani ihe Tllosirated book-
ot “WINGE OF THE WORLD, "
Henal 18 postpaid. without obllga-
them an my part. 1 enclede a dime,

' ﬁgfrfmy Planes;
of Al Nations

EHARL!S ATLAS,
Dept. BF, 115 E. !]-I'\d St.,
Mew York City.
. S S . .

E-HFBLIE ATLA
AF, 115 [l.'l.‘t 23rd 5t Mow York, B, Y.
want nreof Dynamie Teasisn will help make
me a Mew Man=with heslthy, husky uml.y. Iuly
msscle Hrwl.mm1ﬂ|.t. Send pr'H.F'.P: ook, CEv
Pastbege ealth and Strength™ and  detalls ulmq;
Trial Ofer.

THE FUDRLI:I

. I P
Name l (Flease print or write ||:I>|.Intyl-
Adiraia i BB 3. bon s dom b 4R b oA A
1 O oL o L S e
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PATENTS b

Send drawing or model.

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

Listed Patent Lawyer in the latest editions of the Rand-McNally Directory
of Bankers and Bank-Recommended Attorneys, published by Rand-McNally
& Co., Chicago, Ill.; American Lawyers Annual, Cleveland, Ohio: Bankers
Service Legal Directory, published by Bankers Service Co., Boston, Mass.:
and the Snow-Church Directory Co. Lawyers List, published in New York City.

Victor Building, 724 Minth Street, M, W.
WATSON EsSOLEMAN, WASHINGTON, D.C.

[ INVENTORS INVENTORS >

PATE H T YO u n I D E hs facts before applying for patents.  Our book, | a.t-ent ~Sense,

= gives thone facts; sent free. Trade Marks—Copvrights
SEND FOR FREE BOOK wii- 1 umiucﬂ.hmnﬂsun W, Depl. 5 W.‘.SHIHE%I]H.ILC.

HOW TO OBTAIN A PATENT 1 FI.OOIIS of TRAINING SHOPS

Written by a Farmer Member of the Examin- | L=
® AUTO—=DIESEL = 7 wrks with

T;g Corps 11a"z-=|F: ﬂl: the U?_ Patent oﬁﬂ'd
want to proht by your you sh
ke ® BODY— FENDER € 5o, Win’
SWELDI N G =% Aror G, ﬂwnﬂi”““

‘whe derive largeat
profits know qndﬁ

steps to apply for = 5. Patent ll
with roomm erd lemed, . o0 .

once, Your fral step la ta :-l this Fres Book. This
-n:-n-tlhi Mustrated book contslns walusbls Informa= $104
L] HEFHIGERATI ﬂH -+ :;'H Air Cond., B werks with

tien you should have. It tells you fully how to obtain &

patent on your ides in Il'l- ickest way. With this F i A banrd. o eowanass 13216
Bock you will alss recsive & *"Record of Invention" form on ® MACHINE SHOP <€ 4 Tool & Ble, & wesks with
which vau exn sasily record vour idss. Perional and Con= LT T T 1294

Gelemtial Sarvice: {our case will bs llﬁlli”" hndled
only hy a Ru:llhhld Patent Attorney who is alse & Farmer
Member of the Examining Corps of the U, 5. Patent Office.

All communications confdential,

mmmrhmﬁnmrmlﬁnmnrmr- Ferm.

REGISTERED PATENT ATTORMNEY g,g'—';:r;r;ﬂugg
FORMER MEMBER EXAMINING CORPS U. S, PATENT OFFICE Winisapolis, Minn,
Woolworth Bidg., 35th Floor, Dept. §1-A, NMew York C

MILLER IUILDIHG. Dept. 61-A, wliHlHﬂTﬂH,ﬂ 2’
. Pl._i':r‘“ RS T l'n- lui."lln to Cbtain & Pateni." and yossr
]

Estahlished 1802, State age and trade Interested in, GREER
SHOP TRAIHIHI}. Dept. 361, 2024 5. Wabash Ave,, Chicage

BUCHSTEIN'S FIBRE LIMB

Wallk naturnlly—with
thiallght, strong, correat
T/ fit, COMFOHRTABLE
. 1n b. Brucu for all da-
rmitler Falr terma,

I’H il-" lll-llvl'm“‘!:"I el TP

Wairs far l'l'!l:ﬂulq 1adey,
-B N MIDWEST BiDID COAPORATION, Cosplsssti, ﬁ-lr ll'liﬂlﬁl'm

5511.r you saw it in

(P5e9=0 —-—'?F-:m—ﬁ

For Targri—Small GarmceGamprng—_Guaran: P % \
P B

)

he

terd=—=Accurate—=Practs r-||_£..nnuun=u|—5.; r—Civan
—iu el Al -u:-:-.llll-l G == A w20 Masimurn ¥V eloes
r

Sk F

i rriaer—Batel nawion W

L [, &bl mHE_Ddes sin b TREbE k'
L:|-I|| ||-- H--.-'.-- I
=4 LA

Abr n.-||-5 r|| |_||j il x T Mo lic puleed from denler
or faciory. Write rn-u::.r Tar unl:l.r.-h:'tl BP0 1|-:al|-:ln1 and free Largeis.
l.[sun.ulu Al RIFLE Cr,, B90 Marion 51, St Lows, Mo.. U AL

PATENTS—TRADE MAR I{S

All cases submitied given personsl attention
Form " Evidence of Conception” wilh insfructions
for wae ond "..E:h!du.l‘e f|II Forernmeni
and Atforneys” Fees"'—FREE!

LANCASTER, ALLWINE & ROMMEL
Patent Low Offices
412 Bowen Bidg. Washin:tnn, D. l:.

EHI'GAED 'I'EEHNH:.M. I.'GDI.I.EGE

G-G01 Tech Diddg., JI]OII:I 5. Mich, Ave., Ghicaga;, 111,

Delaya mmd.a.nnrnul and may be very promptly as to l“ﬁqﬁﬂ“ﬂ“t{ l.ud. send l L F. Rﬂﬂdﬂlph 2.0 Victor Hidg..

coatly. ¥ porsonal service pasured  you a copy of my or, 11 Washington, D.
prompt actlon, strict confdence, and a rﬂu prefer to read my mokl.at nm madl I Please send me st ones, free of eh your T2
minimum of expense. T suggest that yon the attachod t:n-:lpon al: ance, 1 wiil alio : Args. ¥o

mmd me & model or drawing, of aketch Inventlon™ form, l page booklet-and * Record of Inventlon™ form,
and desoription of your Inventionm, and Dﬂ-r run uxpn'tmu B8 p Beglstered

$5.00. I will make a search and report tent Attoroey.) I BRI & v v bt A A i -

A PERSONAL CONFIDENTIAL PATENT SERVICE- e
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INVENTIONS WANTE

Practical and useful new inventions, or novel improvements on previously
protected devices, can now be safely marketed without patenting expense,

We have suceessfully helped inventors for over 17 years in selling their unpatented ideas to

manufacturers, with positive safeguards under F\

information about this co-operatively owned association. Owver 50 invention-minded employees.
References: Dun & Bradstreet, Thomas' Register of American Manufacturers, ete.

CHARTERED INSTITUTE OF AMERICAN
DEPARTMENT 4, BARRISTER BUILDING

PATENTED OR ll

UNPATENTED

eral Court decisions. Send for complete

INVENTORS
WASHINGTON, D. C.

RUPTURED?

Get Relief This Proven Way

Why tr¥ to worry along with truesea that gouge your
fleah—press heavily on hipa and spine—enlarge open-
ing—fail to hold rupivre? You need the Clutheé, No
leg-strapn or culling belts, Automatic adjustable pad
holds at real opening — followa every body move-
ment with insiant increased support in case of strain.
Cannot slip whether at work or play. Light. Water-

roof. Can be worn in bath, Bend for amasing FREH

ook, "Advice To Ruptured” and details of liberal
truthful G0-day trinl oer. Also EruJ.mnsEl!tlenH [Fom
Em“m usera in your neighborhood. Writ

LUTHE SOXNS., Dept. 31, Bloomifleld, ‘hew Jeraey

Want to be an

ENGINEER

See page 13A

}&.4}* Lhoits, (areers S P IR WA N

jfﬁ.ﬂ‘ﬂl OF AERGNALTICS

;|'1||||||\.|| for FOUT CRreiT
pering.  ILadlin, "-\.'
1r Approved by LJ. 5
541‘5 lJﬂI] EI.FII of regram  assdres
advantages—34d modern airplanes, latest
alreraft emcines; s8ix privile practice felds; new
Instrement Technician Depariment; 24 madern
mabldings, completely tﬂlun”w‘li ahops,  nborato-
rics] comfortatile dormiteries, new  cafeleria. vw pementer starts
July T. Write for free catalog.
CAPTAIN MAXWELL W. BALFOUR, Director—Dept. PM-B1, Tulsa, Okla.

LEARN Write today for free [aets
about our new, simplified theory

ELECTRICITY and “Learn By Doing’ method.
Il UICKLY Electrivians demand big wages.

peorol
I-'u\r'l,_
ey

Sunbury Engincaring Works, Box 129, Dept, C., Sunbury, Pa.

TRAIN FOR TECHMICAL RADID WORK. | give yau lull Radio Equigpmenl fciud
ipg Tester, Radio Tools, 145 Radle Parts. You de over 109 actual sxperiments
Yo are pre-cenditionsd with Radie repair experionce right In yaor own heme!
FREE: Write for complete delails ia mew catalog “HOW TO MAKE HONEY IN RARID".
SPRATREREY ACABENY OF RADID, JLGHUniversity Place, W.W.. Washington, D.C.

BIG BUSINESS AT HOME With New Greaseless DOUGHNUT

r,q into senrational now kind of foosd business) stlrt in gowr kitehan.

Ewen without prewious experiencs iy doily EI- possible even in

small towns. ake and sell amaeing QHMEE AT ﬂUUFHNUT'q W

nunﬁrl:.' equipment mad plans.  Stores sell for you, Send postoand
for special quick-stariing afer, Scnd [o MOOEY.

BROWN BORBY CO., 820 Mo. Michigan Av.., Depl, E-1BS; Chicaga, 111

*Invent rs

Free Books Answer Questions— _
Tell How to Get Protection .. " B

® Your ideas may be worth
money | Get facts firet and save

time and money. Competent

advice on patent procedure Is i
esﬂenl:'a] to good results, Cur

66 years' experience enables ua (g

to explain everything you need ==
te know about protecting and eom-
mercializing vour iden. Prompt, eon-
fidential serviee and results, Mail
coupon today for free potent booldets
and Special “Certification of Inven-
tion"" form (eovers first importent step ),

A. SNOW & CO.

Registered Patent Attormeys Since 1875

116 SNOW BLDG., WASH., D. C.

e .

HMI. COUPON
For FREE
BOOKS Explaining:

Hew to obtain a
patent . . .

Hew wou £an gom-
mercialize your

Plesige fend me the free books and form méens- patant .

tiomed without cost oF obligniion. L

RN - o e L e T g Why you nesd a
patent . _ .

ADDRERR . (oo ey o w0 i 4

Correct way to
procesd and eosts,

Trained Artists are capable of =
earning $30, $50, $75 a week! i

Mow 8 the time o prépare for & pleasont, profiaile
Art CATeeT. fur proven, practical method prepares t:_"ll
wir amaee time. CONMMER-

steqe 1n CE ] 4 I:mnr (1]
CIAL II:T Il l. TRATIN CARTOOM NG n||- |-|'l M
oomplete o :urj?l.-u-'_'r-' BOOK, AR for

reo 4f LEA Inln[: andl

Pleasiine & Frl £ X
2 ART ﬂIITFI'I'h with eourse.

R
tpporiunlties in .ﬁﬂ'_

Iw:rsllmg‘l'un School of Art, Studio 126T i
| 1115—15th5t., H.W,, Wﬂshingmnt
INu.I:Il’."............ .......... Age & -I
IM,H, .............................................. =
Clt¥.csnsnsnssassanssnnsnvpssssssnssa : AAIRassnrsnnnny
— e —— —— ——_J

Say wou erw it in Populer Meckanics!

BROOKLYN YMCA TRADE SCHOOL

Trade Couwrses, including De- 10 Avintion Mechanie
fonse trades offered. Also two- |0 Machinist [ Tool and Die Making
wear day Pre-Engineering courses, | O Machuniesl Pre-Englneesing 1117 Bedford Ave..
1 O Dlesal Engines

0O Tiesel Pre-Enginesring

O Waane  MIATL COUPON
Diepd. .M.

ol Oll Burper Brooklyn, New York Cliy, N, ¥,

O Mechanbcal Drradtimg

Bpecial Privileges. Check your | n Television and Radio Mechanle

i T —

Addross

e3ts on coupon to receive | O Architectural Dreaftin

Full Shop Equipment. i
TUnexcelled Instruction. "
Fireproof Dormitories. £ Aute Mechanie O Talking Plotures
T I Refrigeration
Inter E
free literature, 10 Armature Winding O Electrical
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YOU CAN Qualify

For REAL Jobs Like These

You, Too, May Become a Foreman, a Superintendent,
or Even a Works Manager As So Many Have Done

Perhaps you wonder how men—no different from you—get

such desirable jobs as these.

Well—ask yourself this question:
“Much as I'd like that job just ahead of me, could I handle

it? Am I well enough trained? Could I analyze the factory
work—keep imductinn up to schedule—help reduce costs—
t

handle the o

Perhaps you could. But chances are
that the honest answer is: “You're
not properly trained and gqualified
—yel.""

“But,” vou say, “‘what am I sup-
posed to do about it? [ don't claim
to be an expert but I'm learning—
learning on the job as I go. Isn't
that enough?"

Well—frankly, it #ss’t encugh.
To get that job you want, to get
that bigger salary—you'll have to
train vourself—at least, if vou want
to get ahead in a reasonable time.

Yet, if you have ambition enough
to study for a few months, you can
get the exact training you need—
easily—the LaSalle way.

Take a foreman’s joh, for exams-
ple: He's a much more important
man today than he was even a few
wvears ago. Management depends on
him. But he must be good. Nor will
old methods do. His ideas must be
new—as new as the machines he
supervises—as yvoung as the young
men he must direct and handle.

How can a fellow learn all that?
How can you learn it? There's a way
—the proved LaSalle way. By means

30A

er men—break in new help...?

of it vou can learn to solve just such
problems—to cut costs—reduce in-
efficiency—handle new work, new
men and new machines in new ways.

Or, take a supervisor's job—or
perhapz a works manager's job. If
you're already a foreman, what are
vou doing to fit yourself for their
jobs? Routine effort—even hard
conscientions work—may not be
enough ! They seldom are.

But just as an ordinary industrial
worker can, through LaSalle Home
Study, become a foreman, so a fore-
man, a cost clerk, a cost accountant,
amechanical engineer, a department
manager, an inspector, an assistant
superintendent., and all the other
minor executives of any industrial
organization—can fit themselves for
that desirable job ahead—with its
tremendonsly desirable rewards!

Dwoes all this sound too pood to be
true? If it does, we'll make yvou a
proposition—we'll ask you to gam-
ble a one-cent post card against the
preof of our statements—proof that
has built this institution over a 33-
year period and scattered our mem-
bers through nearly a million posi-
tioms in all countries of the waorld,

HELF WANTED<FOREMAN FOR TOOL ROOM

wilk one hundred employes. Must have siecutive
ability wnd truinkng. Do mot sgply B you do nok possee
these requiremnents. Address M0, News,

WORKS MANAGER WANTED BY WEST SIDE

pieel mill. High grads esecutive type. Hanidls mea.
Superyise peodustion. Blust B moedern in iean.
Salary right. Address oz 118, Tribume.

WANTED

- —ASST. SUPER 3
Paat producing smalt party gL PENT IN
Mansgrment, Ape

rt knswledge
Bux 4T3Jy. Producton, necessary, Addmes ij;r

o SUPER.

MAINTEHAKCE MAM l.k.xh'.rF.nl :L‘:‘rp;lp::in‘

;-iw wosk ol sil mainiehine (L] p;l-. e
e Phosand. Unles yod u-_hlnh Ly EXE
:::-1 weaie s tlme. Address Woews, Box 406

SUPERVISOR WANTED—ALERT, AGGRES-
sive sakh thoroughly s with up-to-dute ma-
ipervise obd belp, break

T
I mew. Wente Dally, g daperenos wnd trainkng
ead salary to rdght man. Addres A meriean, Box 1206

Yes, it will cost you exactly one
cent—or three cents if you fll out
the coupon and mail it—to obtain a
copy of either of the two fascinating
books offered below,

Get one of these books today!
Plan your future, investigate t
prroven possibilities of LaSalle train-
ing in Modern Foremanship or
Maodern Industrial Management.

LASALLE EXTENSION UNIVERSITY

A CORRESPONDENCE INSTITUTION

Dept. 684-MF, Chicago, lIl.

Please send me, free of all cost or obligation, full information about your

[ Modern Foremanship

Present Poswlion. ...

Address.......c..coviannie

executive training in the industrial field. | am interested in:

[[] Industrial Management

POPULAR MECHANICS




Advertisements in this section, 35 cents per word, each insertion, minimum 10 words, payahle in advance
To be inserted under proper classification in July issue, copy should be in our office May &th

July issue on sale June 1st

Popular Mechanics Magazine, 200 East Ontarie Street, Chicago, lllinois

make and save money.

YOU'LL PROFIT

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

Clossified Adwvertising,

{Original letter on

file in our office)

Mr. F. W. Johnson, Manager,

Popular Mechanics Mogazine,
200 E. Ontarie 5t., Chicago, .

Dear Mr. Johnson: Will you please continue our advertising for
onother year in Popular Mechanics. It hos been o pleasure od-
vertising with you for over twenty years and | hope ta continue
indefinitely. 1 only wish that everyone who has merchandise to sell
would realize the value of advertising in Popular Mechanics. Wish-
ing you continued success aond with kindest regards, | am,

Sincerely yours,
0. E. PRUITT,

AUTOMOBILES—MIDGET CARS

PROFESSTONAL Midget racers, Two=
passenger readaters. Midget motorcyeles,
motorscooters. Guarsntecd maotors, whesls

nrts, plans. New handbook catalog—I3s
Hustrations, plans—20e. Midwest. Box
1#58-CL. Ch 1

GARAGE Owners and mechanics only

urehase direct at full factory discount

rh:le—:l( Alloy Self-locking Piston Rings.
1] di!.trjh;ird l:tu.a.r:.ns't:ed R;-;-
BlLops pumping VES
oline. He-boring unneeessary,  Write for
sample nnd detoils. Triple=-X Co., 3801 5.
Racine, Dept. 185, Chicago,

KUNS' Fifth edition Aulomobile Racing
Book. Tells how to bulld dirt track bodies,
frames, engines. FRecords. superchargers.
rules, formuln, plans. stock conversions,
roacdster raelng, fast Fords, $1.00 postpaid:
£1.15 C.0.D. Ray Kuns. Department 30,
Muadisonville. Cincinnati. Ohio,

HEAL-MATIC Reconditions motnrn w!th-
out new riogs! Deversaux,

Battle Oreeck. Michicamn.

SPECIAL Motor tune up and repalr data
25e, Biate make and model. Motor Spe-
dnlll.tt Wilkinsbure, Penn. A

HIDGETE' Bupply catalog, 10e. List

moters {($4.00 up), 20c. Shipps
.'M.Idl:au Box 543-H. Zansesville. Ohio.

BARGAINE—Welders, compressors, bat-
tery chargers. car washers. Llhernl trial,
terms, Write Hobart Eouipment., Box
M-613, Tro¥, Ohio.

BTORAGE Batteries for hicycles, motar-
cycles, motorscooters and model boats
Eﬁ%ﬂm Bnﬂ:nr Hmhnn:n 14601 Rochelle

REFINE Used oil, machine hlu;hprmt'l-:

GAS Baver. two extra miles gallonl 75¢
plug 0.0.D. Btate make. year. Ribners',
1787 West Gth, Brookiyn. N. ¥,

MOTURG'-!‘GLIBTE_ Wi ean save You
money on parts and accessories. Bargaln
list and decal free. THustrated Henderson
list 10c. Triangle, 1111 Washington, Chi-
ERuo,

PISTON Rings—=&tee] seal design, Quick
seating, stops ofl pumplng, Por all cars,
Bd:nd for circular, Piston Ring Bales Ca.,

4032 West Lake Btrest. Chleaso.

RECLEAN Used odl without cost.
tieulars, F., Cerwin. Fairview. Okls.

PLATING Cutfits for auto parts. Con-
nect to o battery. No tanks used, Frea
particulars and n:;ml's. Gunmetal Co.,

Par-

MOTORSCOOTERS! Btandard, deluxe,
ddl'rerr models. Hits §16.00 up. Complete
plans Shipps Midgets, Box 543-MH,
Zu.nrsﬂl!e Ohia.

17 BLIGHTLY Tsed motor scooters. lat-
eat models, formerly sold for $115.00 and
up. While they last $85.00 each, Write or
wire for free eatalogue and information to-
day. Gem Vending Co.. 808 Penn Ave,
Wilkinsburg, Penna,

Ave. J. Decatur,
141 IGNITION Supercharger. E. G
Bales & Mig. Go.. New York.

AUTO TRAILERS

READY Mow--Plans for nine new Jim
Dandy Tratlers lnclieding six modern house
trailers. Catalog 10e. Also new edition of
‘Trailer Buflders Maonual and catalog of
n-.rt: supplies and equinment, Pries 35e.
Both 35¢ postoaid. raller Bupply Co.
5120-A Pulton St., Wausau, Wis

STOF Wasting oll. gas, trial 25c. Omar,
Box 9. Woodhaven, N, Y.

AUTOMOBILE Superchargers $3. Guar-

anteed mileage ln:l.'r:n.ll: iu‘ ; power 10%,
l:l'n.l.r:r:iu of Detrgit bes Any car; give
make. year. Wrench inat-aila 16 minutes,
John Hanley, Manufacturer. 8719 Loraine,
Delrodt,  Mich.

LJINCREASBE The horsepower of vour Pord

VE from 85 to 128 hp. without supercharg-
ing. Bend §1.00 for detailed. simple in-
structions, Power Associates, PO, Box
601-A. Wilmineton, Delaware.

BUILD Thizx powerfil, nexpensive sii-

reharger for any automoblle. Adds up

8 horsepower, Complete nlans 35c coins.
Hax 41, East Ban Diego. Californin

FORD Owners and mechanics—Ilearn
how to make your old brakes work like hy-
draulies. Siop chatter, grm.uu. Cosis less
than $5 bill. Pree details. Super Brake
Floater Corp.. 4022-P Lake 5t.. Chicago.

AUTD SUFPLIES AND EQUIFMENT

AUTO “Bubble-Bath” powder simplifies
car wishing. Cleans gilcker, easier. No
chamotsing or drying, Hrightens luster.
Non-injurious, Fowder [or 3 car washings
ﬂ 'DI'ED:HM Hﬁnmhuﬁta‘uunntua ?Eﬂ

A uto “'Bubble- Box 315-
Bronxville, 8. ¥.

NEW: Pocket size tester for ignition
caondensers. coils gnd magneto condensers.
Flugs into light socket, Guaranteed only
;ﬁ.ﬁﬂhéeﬁlﬂ'th A, Lord Mfg, Go,, H‘.u.rulllas
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MOTORCYCLES, BICYCLES, MOTOR
SCOOTERS AND EUFFPLIES

BUY A FKeen motorscooter. Best me-
chanieally, Buper-power cnogine; fuld
cluteh! Climbs hilla! Literature 10c. Keen
Mg Co.. Madison. Wisconsi

BUILD BSensational, clut.cn-
motorscogter speedster: complebe kit 836, ﬁﬂl
—Park £2.85, Rush dime [or plans, litecs-
ture. Zipacoolk, 3822-J North Troy, Chi-
CRFD.

SAVE T0%. Bulld Comet motorscooter
now, .Bl.urdlrst purts nvailable, We syp-
ply parts, tires, wheels, maotors, Litera-
ture, drawing 15c. Comet Cycle Co., Box
3032, Madison. Wknnimadn.

“wmmﬂ; cle motor, Quiet, de-
pendnble. 4- { ]e lﬂa h.p. Bleycle strue-
ture nok w nvd center of gravity um-
changed. like motorercle. ily
installed, Pl.l:th:r information and near=
est place Lo see, wrile Breene-Taylor En-
gineering Corporation, TO16 Mckinley, Las
Angeles, Californin.

BUILD Power scooters. mideet cars. 'We
supply Hres, wheels. motors Laowest
prices. Band 10e for plans, ele ‘Bulld-Tr-
Own Devices, Dept. 6-A, 538 North Park-
sido. Ohicarn,

COMPLETE Motorscooter *'Steel-Eit'—
$3.95, Easily bulit: catalog—working plans
—20¢. Midwest, Box 1959-FA, Chicago.

NEW 1.2 H.P. gasoline engines $19.95.
Beooters complete $45.00. Clear-Vue Co.,
Dayton. Chio.

BICYCLE Motor-outbeard, rides on own
pneumatic wheel, junior and heavy duty
madels. Richu.rd.sl:ln Mig. Co.. Dept. MP,
Aurora, Missou

HD'I‘DREDDOTEHS. Midget curs! Ens-
il¥ built. Complete plans and literature
on wheels, tires. motors, transmissions,

gte.. 10c. Honsaker, Masontown, Penna,

SEND 10c For 1941 Hondbook of Infor-
mation. Lists new and used parts for In-
dian, Harley, Ex-Hen., Boolz, East
Grand, Des ., Town,

MOTOROYOLE. Parts. accessories. Most
complote stock, MNew and used. We s
cinlize on mail orders. What do you need?
d5 page ca 10¢. Whitman Motorcyels
& Bunply Co., 405-b Southwest Bled., Kan-
sas City. Mo.

ALLOY Pistons $3.00—Harley, Indian,
Henderson, Excelsior, Cleveland, Cvlinder
grinding, rings. bearings. gaskets, chains,
sprockets, helmets, wowgles. accessories,
parts new I-'nl‘l used for I=s Gntnlm:r

and I'tm 10c. Ballak . Bth,
g P Y P
ED’I'DRCIGIM. Reconditioned., New,

used, parts and accessories. All makes,

rgaing, Tustrated cata-
log, 15, Indian Motorcycle Sales, Eansas
City, Mao.

AVIATION

AIRFLANE And engine mechanies eX-
aminations. New authentie guiz book in
guestion and answer form. Why fadl?
Only §3.00 for both examinations. and
C.A. R, Poatpaid or C.OD. Quiz Brs
Dept. M, 1435 Flower 8t., Glendale, Calif,

PROPELLERS; Aircraft supplles; con-
wersion parts—Model A motors; American
flea alrplanes. Send 25c for lllustrated
literature. Universal Alrcraft Co. Pt
Warth, Texas,

AIRMINDED Young men interested in
training for entering the well-paid feld
of aviation a5 apprentices sec MUAS
page 224,
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BUILD And flv your own motorcyele
powered monoplane, home. Easy, {:henp.
Tested plans. guaranteed. Bl Avto
T‘ Ebc: !I:T Dr;rbm-n. 'M_q

FRI'JFELLERE All

L‘!‘ﬂl‘_ﬂ approved wood
E‘::DE]J.EP repalring Catalog 10c. Banks-

FPORTABLE H-emnr nut un: ln ele-ntr.lt:

ﬂnml: nnd arc wel Burn out

ods, l].LL'IL"l. mml:ﬁ " Guaranteed

mns Cornell Welder, 428 JefTerson St.,
Brooklyn. M. ¥.

ELECTRIC Welder barsains, material,

Propeller Co., R. 7, Ft. Worth, | plans, Particulars. Maulsbys Electric,
Texas, Fairmant. Nebr
T DEFENSE Jobs] Thousands] Read Ma- D.C. Arc-welder. bulld it voursell [rom

chine Shop Digest, Instruction, Informa-
tion, Copy 0o, 306 Armitage, Chicago,
AVIATION Wants moare Lincoln trained
men for pasflions as alrlloe mechanles
meronautical engineers, aleplane foctary
mechanics. commerelal pilots. Lin-
eoln Government Approved School of Av-
lotion placing praodustes in fne big pay
positions. Oopportunities for many more.
Courses from § weeks to 2 years preparea
for immediate emplovment. Reasonable
rates. Write today for [nformation. Lin-
caln  Aeronautical Institute (Ine ), 2008
Aireraft Bullding, Lincoln, MNebrasks,

AIR CONDITIONING AND HEATING

A.IRGUNI]ITIGN'.INB Plans $1.00. Ensy
to build. 'Cheap to operate. Wa¥ne E:rmi-
neering,Greenviile, Ohio.

FURNACE Blowers—212.50 up: attle
blowers, conling blowers and air eondition-
}n: Bﬂweg&—u!lﬁtézﬂﬂdii%?mg;‘l ﬂ"l'il'riml'.{u!1
or raturs m : 5
Rapids, Mich. G ia

AIRMASTER 20 Inch air circulators
£32.50. . '3 h.p, capacitor motors £8.75,
Liternture

Evaporative cooler pumps T8c.
ong dime. CMCO, 3428 North Lowell, Chi-
cogn,

BATTERIER, GENERATORS, ETC,

GENUINE Edison storage Int.h-r;lr-a for
lghting. power systems. Constructed like
A W L a8 rugged as our battleships.
Mon-acld. Odorless, Fifteen vear life
Long unconditional notarized goaran
Wonderful bargmins In light plants, Low
prices. Free illustrated literature. *'See-
Jay'’ Battery Company, B2 Sterling Avenue,
Yonkers. New York.

EDISON Lifetime storage batteries for
lght and power. Eliminate acid battery
diseases. Long guarnntee. All kinds re-
bullt meneratd plants, motors, and mis-
cellaneous articles at bargain prices, Free
intereatine literature. T. Hawley Bmith
Co.. Croton Falls, N. Y,

ELECTRICAL SUPFLIES—EQUIFMENT

HEW Free catalog—1000 farm electricnl
items, LeJay Manufacturing, B47 LeJay
Bullding, Minneapalis, Minoo

12 VYOLT Truck generators £8.50, fne
for battery charging, Free hargain cata-
logue. State Ignition, 52 Cullerton, Chi-
CiED,

FLUORESCENT Lights, Make your own
fxtures. Complete plans 25¢ coln. Box 21,
Crab Orchard, Kentucky,

ELECTRIC Pencil: Writes-engraves all
metals, §1,00 postpaid. Bever Mg, 4515-H
Oattags Grave, Chicugo.

PLUDH.EECENT Rixtures — Wholesale
prices. Dwscriptive catalogue, Naturalite,
1520 Ardmore. Chicaro.

FLUQRESCENT PFixtures wired and un-
'I'!.l'i!ﬂ—BJl gizes, code specificmtions. Pree
clrcular.  Ameriean Fixture A Lighting
Co.. 626 W. Jockson, Chicaga,

ELECTRIC FENCING

NEW Type fence clectrifier easily made
from muto coil. Complete plans and eata-
tog 10¢. Leday Mlml!'nr:t.udnq T Leday
B"I.Ii]l:llim Mintfieapalis,

WIRE, & Volt unita. u':& complete,
Whulmle Fence, Hales Corners, Wis,

automobila generators, vehicle motors,
light plant gencra . Plans £1.00 each.
Welders Club, AB-14J3T M-Mart, Chicago.
For snle! Vehicle motors. welding supnlies,

A.C. Welders. plans. material. Pree lit-
erature. Haolgerson's Bervice. Canton. Kas,

 BUILD 60-200 Atmp, n-c welder for $10.
Several plans $1 00, Information dime.
Hi-Point Electric Products. Dept. W, Belle-
fontaine, Ohio.

MACHINERY, TOOLS AND SUPFLIES

LONMOPOWER Attachment converts
any hand lawnmower into complete power
Inwnmower. Agenis wanted. Lonmopower,
4030 Lake Strect, Chicngao,

BUILD ¥our own machine tools. Eguip
vour shopo at bix savings, We furnish cast-
lngs, materials, blue prints for milling
machine, shaper. band saw, and 21 other
metal and wondworking tools. Send 10e
for new 1841, 32-page. illustrated catalos.
Lewis Machine ‘Tool Co., Dr.nt M-G. Box
116. Statlon A Loa Angeles

HAND Bander—Unigue.
includes extra fillers. Jay
708 M. Cicero. Chicago.

15c postpeid,
Manfeg. Co,.

SMALL Electric motors with flexible
shafts, §3.26 postoaid, MeConnell, PO,
Box 5. Racine Wis

BARGAIN—'S Hp, motors., 80 ovcle, 1
phase. 110 wolt. remanufactured. guaran-
teed. 8898, Send check to Erle Electric
Co,. 120 Church St., Buflalo, N, Y.

AIR Compressors 1%:x13% $6.00; Ixd
$T.00: 2f,x3 $8.00: electric drills 15 in.
£5.85. Free folder. National, 1815 5.

State. Chicago.

MOTOR Winding data, disgrams, wind-
ing lessans. Particulnrs, stamp.  Motar
Data Company, Hox 7631. Kansas cm- M.

10 EVA 110V, AC. menerators $185.00;
nlh:r.l:ir.u Motors, converters, State your

epds. Queen Clty Electrie, 5189 BSouth
Chlltn‘rnl.n. Chicago.

BOATS, OUTBOARD MOTORS, ETC.

GQENUINE New Evinrude and Flio out-
board motors now as low as §28.50 (plus
small transportation charge.d Down pay-
ment as low as Fifteen advanced
1941 models to choose from. Wrike for cat-
aloms., boat directory and h.nn v Boat and
Motor Selector—all free ress. Evin-
%Jﬂc Mators, 4812 N, i'?lh. Bt Milwaukee,

8

HAYAKS, Outboards, rowboats, duck
boats, Weldwood ready-cut kits. Catalog
¥, Cre-Craft Boats, Millburn, New derséy,

MEW Tvpe electric outhoard motor made
Irnm muto_ generator. Uses car battery,

Bé:tt plans 10¢. LeJay Manulsocturing,
547 Jary_Bullding, Minneaoolis, Minn.

CLEANS Anything areaze dirty. En-
gines. starters, menerators. bench tools.
Operates an 30 Lo 200 lbs, alr pressure
using ordinary solvents. Handlest toal in
the shon, Also sm’amﬁ:nlm £2.50 post-
puid, M., 5. B anufacturer. 1428
Coronado Terrace, Los Angeles, Calif.

BEND Stnmp for bargain list surplus
toola, ete. Wilkinson, 2417 N. Ashland,
Chicazo.

DRILL OGrindin pttachment. Price
58.85. Used with bench grinder, Litern-
;um on request. Tractor-Lite Co., SBidney,

MACHINIST Twls,

micrometers,  Buy,
sell, swap. “"Mike''

ell, Enston, Penna,

WANTED!: Ql'.-‘G motal Iathe,
Innes. 30% Huron, Port Horon, Michigan,

LATHE. Bcrew cutting, easlly construck-
ed, Photo 25c, Hefunded. Spireo, PO,
Box 1444, En.n hnlunlu Texns,

EMALL Aluminum, brass and iron cast-
ings, 8= cast or machined. Send sketch or
I:-]uenr]nt for gquotation. Clevelnnd Tool

A Warner Read. Cleveland, Ohio.

IHPRD\"ED Hammer, hoe, wire stretch-
er, and stove lining. OClreulars fres, Det-
ter Things Co., Granite Clbv. I

"V POLLEYS, Stoel—8lzes 115 -5,
8 for $1.00. Give bore, Southern Prod-
ucts. Independence, Missouri,

MACHINISTS Tool chests at bargain
prices. Gircular free. Cepuder, 3602 Wes-
ley, Berwyn, I

POWER Workshop—3815. Lathe—8§30.
Catalog—10c. _Supply. Newfane, Vormont.

PRECIBION Belt lucer Ble, with hooks,
pins $1.00. Ruproco. 5858 N. Hermilage,
Chicagn,

:IE'M'II'.IE Pln'll;.ht:d t:-?g‘t“mé smilﬁ'ﬂl'rhuﬂnn_
gle, surface atra 1 -
ford Ave.. Cleveland. 2 s

wn Buy complete nlmt.l. Inthes. shap-

milling machines, drills, presses, mo=-
I‘m‘li gte, Hteinberg Machinery Company,
1132 Lake Bireet. Chicage. Ilinois,

13" x8” WILLARD Lathe with gap. Mo,
3 Pratt & Whitney hand milling machine,
four step cone drive. Write for full par-
ticulars, 'C!im'-ln-n-ui Machinery & Sun'nJ
mﬂnnm 217 E. Second 8., Cincinna

WELDING—S0LDERING—FLATING

ENGINES, MOTORS, DYNAMOS

BARGAINGS, Demonstrator arc welders,
gaacline and -r'lu:trlc drive, Build your own
portable, save $300. Libernl trinl. easy
terms. Write Hobart Welder Exchange,
Box M-612, Trov, Ohio

BUILD Industrial arc welder from sal-
wage parts, Arco. Lehi, Utah

ANY Ring, small pin. brmh. r other
small article 20K gald plated §1 IZH.'I Bilver
6o, We e:lenm—u]l.u: anvthing, - Prices
rensonable. Work nnrlnt-ut-d. Estimates,
information Ires, Fran Lokiumer,

Lima. Burbank. Calif.

ELEC'I'RDPLATER For laboratory, shop,
bewinne Choate Manufacturing Com-
pAnNY, :HIH. N, Pringiplo. Cincinnati. Ohio.
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Iy HORBE., 110 Volt. induction motors,
Rebuilt, suarantesd 37.25. other alzes,
Wilmot Aute Supply, IMT Bt. Paul Ave.,
Chicamo,

WANT 'Uu:d propallers.  gear pumrs.
struts, ele, Wm Baker, Pond 8t, Qulhf-
oY, Mass,

TEN Plywood bont plans B0c, Free cat-
alog bomtbullding plans, The Rudder, 15
Murray Street. New York,

BUILD A boat by the Welch System. IU's
inexpensive: interesting and profitable,
Evervthing for building. equi mz ur na
pairing boats, Use Welch R
Bend 10¢ for catalog showing bcu.u nt manj'
t¥pes; boat hardware; propellers; marine
paints: boat finishing materials and ma-
rine motors. Welch Boat Company, Bia-
tion K-1, Milwaukee, Wisconsin,

MASTER'S Free offer. Fuel ean, strain-
er funnel. proserver cushion. shearing
pdns, slarting cords, tube grense, all iWEl.‘l.
fres’ with each rebullt motor porchased
this munth 200 outboard IH.'EIIJII.E All
makes ny size. CGuarnntesd, brings
listings n.nd Information. Bm.t design
book I0e. Chicago’s biggest dealer. Mas-
lers & Son, 210 W, Chicago Ave., Chicago,

BUILD Your own beat. Bay l;:lu' nre-
tabrication saves time and money

you build, Engines. fltunqa L
lumber. Invesbizaie, ec\oa:
8 to 80 fect 10e. :Baart:ll Eﬂl.‘t.l Ine,,
Adams St., Bay Clty. Michigan

MARINE Power—Easily coovert o
Ford motor (domestle and forelgn) wi
D&Gﬂ' aris and kits, ‘:H.llun &
25e r.mn:. Qamithson, 3 LlI'lIIIH L.
Philadelphia, Penna,

BOAT Blueprints and [gll :IIII- oiit=to=
shape paper patterns, $3.76 up.  Latest
designs. all type pleasure boats, 8- ft
Iilustrated “Build n Boat' catalos, 10e.
{Book '"How to Build Boats.'' $1.00; ma-

10e.} Cleveland
Station A-86. Cleve-

155!

rine hardware cataloe.
Boant Blueprint Co,.
land. Ohijo.

GUTBOARD Motors, all makes, Used
motors and parts. Btamp brings motor lst.

Outboard Headguarters., 305 Atlantic Ave..
Boston. Mass,

QUTEBOARDS — Bave &, Good used
arts, all makes and models, B |I.| =
nilt motors. Crandall Hicks - BED
Commonwenlth, Hos Mass.
BOAT Designers nre highly pald I'ﬂ'ﬂ-'
slonals. Complete course by mail,
Westiawn, Montville. N J.
14-FOOT Outbonrd runabout.  Build it

Jnr ol ey 3
tario, Chicago. 7

BARGAINS — Welders. clectroninting,
molor wgenerators, guArAntesd. Tl
lé:;:ina Write Hobarts, Box M-614.

a.

» HORBE. 3450 Speed, repulsion induc=
m -alternating motors %0.75; equipped
with @ ft, bull bearing flexible shaft $22.00.
Butler Electric, 1885 Milwaukes, Chicago,

MEE&IH’ Pricelist.  Motors, I'a.ns
Erinders; home workshop tools: fAuo
rescont ﬁxtnrn Mailorder Ebr.ch'i:: 1]3 B.
Dwearborn, Chicago.

Tru)’

SPORTING GOODS, GUNS, FISHING
TACKLE, ARCHERY., TRAFFING

MAKE Your own beautiful realistic fish
getter minnow lures in colors, for urn:lj
and plessyre, Bamples. Instructions o
material for several £11.00. Samples, large
§1.26, small Téc, Semi-Artificial Minnow

Mir.. Lodeepole, Neb

FIEHERMEN—Make vour own sinkers.
Free folder. Reading Instrument Co.. Box
T8. Reading, Penna.

POPULAR MECHANICS




ATTENTION! Hunters and fshermen
—Cot yvour party together and toke ad-
vantige of this opportunity. Four (4)
membershina for sale in one larmest
sportsman’s clubs in northern Michigan.
Modern club house. golf course and olher
sgports. Heveral lakes nnd miles of trout
stroams, B acred all fenced in and
strictly private, A cabln site with each
membershin, All dues and taxes pald un-
til 1042, This is strictly m geatiles club,
For full oarticulars write owner, Lioyd

Hill, 938 Lexinglon Ave., Flint. Mich.

AUSTRALIAN H-D-nmera.nw, i5c. Big cat-
alog—hundreds valuabie itzrnu—iﬂc Mid-
west Bupply, Box 1858-EA, Chicago

GOLF Clitbs. Flve club' mutched set
:z.s;u.n%.im:nm Burplus, 123 Galena, Pree-
port. T1L

BARGAINE! Gun cainlog Be. fishing
endnlog S5c, camera caimlow 10e, archery
catalog 5S¢, medal-award catalog 10c. 1
catalog Sc. Warshal's, First-Madison-PAM,
Benattle. Wash.

100 USED Guns, B gn, Rifles.
Frayeeth's, Willmar, Minn.
ARCHERS: Lemonwood target bows
with exceptionn! enst and  smoothness,
£7.00 poatpaid,  Catalog of materinls:
enuipment, e, Box 241, Maryville, Tenn.

ARCHERY Equ!'pmwnl.' catalogue Iree.
Mid-West Archery. 2M8-A East Tiih, Chi-
chen,

COMPLETE Camping, hunting Hll.llﬂ-

ment. Used guns. Catalog, Stamp, Howe
Fur Company, Coopers Mills, Maine

BOW And arrow Elita: For making leme-
onwond bow—six arrows §1.78. Postage 2c.
Construction book 30c. Catalogue {ree,
Archery, 317 Boiith Btabe, Chicaga.

List 10c,

DoGE, PETS. RIRDS

PUREBRED English Shepherd pupples.
Ouaranteed heelers, Semykennel. Willow
Borings. Missouri.

PUPPIES, All kinds: {ree detnils?
1M photos recognized breeds 25c.
EHennels, Ohazy, M. ¥

BEAUTIFUL Pure white police dogs.
Ansonin Keonels, Mose, ak.

TREES, SHRURS, PLANTS, HERES

Hook
Roval

FLANTONIC (¥Vitamins Bl BZI B&) Tor
larger. beautiful plamts. 102 trial pockage
—=150 gallons, 25c—5WF gallons. Plank

Growth Producta. 367 Maln, Salinas. Callf,

COLORADO Blue Spruce trees. 2 vear
old, extra sisong, prepuid for §1.00,
Rocky Mountain Evergeeen Co.. Depl.
Al4, Evergreen, Colorado.

FOULTRY AND FARM BUFFLIES

BTUDY And become R
tioner of the new paychologicnl rellgious
vonception called *“Oneness’ for health,
happiness and prosperity for sell and oth-
ers. Home study ecourse. Exclusive terri-
tory In your district now open. Be first
o0 word klet froe. ‘Write “Omneness
Hociety.'" Box 71, Stoneham, Mass,

RAIBE Angora mabbits. mink silver fox,
canaries. phensants, Valuenble booklet 10c,
Grinatend’s, Carfollton. Illinois,

MAKE Money ralsing  brollers,  With
Brower's Baltery Brooders, plus good
chicks, vot coin start selling brailers prof-
itably In 8 to 10 weekz, Complete broller
nlants a8 low @8 $£37.85, freleht paid,
Small down payment, easy terms, po—
Brower's 100 page catnlog caplaining brodl-
er business, Brower Mig. Co., Box H-6i,

Quiner, TIL

BE & Doctor of Motosclence. Remark-
abkle, drugless heallng system, No monipu-
lation, no apparatui,. Easy, inexpensive
corresnondence course.  Valuable informs-
tiom f{ree.  Mreisscience., DeLand. Floridas.

licensed practi-

DEPENDABRLE Chicks, £31.95 per hun-
dred up. Twenty breeds, Oldest Illinois-
U.B, aporoved hatchery, known for fair
dealing.  Chestnut  Hatehery, Box 40,
Chestnut, Tlinais.

CARNEY Cuts vour costs, SIEOD pil or
electric brooder stove loaned you to brood
your chicks If you buy my superlor guar-
anteed chicks., Write for free catalom.
priee list, and l:-umElI:IeLn deteils. Carney
Hatchery, Bax 34 elbvville, Tnd.

BE Your own boss, Moke poultry and
CRES pay vou daily income. Magarine tells
how pthers succeed, Flve vears $1.00. slx
maonths 10c. Paultry Tribune. Dept. E-70,
Mount Moarris. I,

INDOOR And outdeor zports — Lateat
books—EBargain catalox free. Popular Me-
chanles, 633 St Clair, Chicago,

BODY-BUILIMNG COURSES
BARBELLS! We are second Iirgst.
company. Bend for free  course. ur
Barbell Co.. Bradenton, Florida.

FIELD GLASSES, TELESCOFES
AND MICROSCOFPES

POWERFUL Telescope 4o, Big catalog
—hundreds valuanble items—I10c. Midwest
Supply. Box 1950-DA. Chicaga.

MOGEY 31" Eguatorial telescope, aoces-
sarles, $175.00. Fleld glasses. Hoy Sches-
ser. Morton, Hansas,

LENSEE—SBuitable for field glnsses, tel-
escopes, ete.  Dilameters 10mm. to 53mm,
Various focal lengths including negative
eyepieces.  Slight Imperfections s small
chin on edge. Quality assortment of Af-
teen—381,00 postpald. Batlsfactlon FUaran-
teed or money refunded. American Liens
Company, 324 North MevOeld, EhLE__I.H’E

TELESOOPES. Microscones, binoculara;
bargain eatalog free. Brownscope Co..
West 27th Breeet. Mew Yark,

ANTIQUES, RELICSE, INDIAN GOODS,
CURIDS

SWORDE, Pistols, dapggers. armor list
1bg. HRobert Abels, B80A Lexinglon Ave.,
New ¥York.

COIN Banknote, 50 different stamps
loe. Bhutt Heales. Beach City. Ohio.

INDIAN Arrows, rainbow varlegations,
eiacial uties. Dan McElllop, Regina,
Sask.

nNnﬁUE Firearms, swords,
Indinn rolics, TFree lists, Noagy.
lﬁl.h. Fhl]a.drlnh:la {A) Penna.

ds, dagErn,
E South

FARM MACHINERY AND SUPPLIES

WILL You mive us 5% first %800 wyou
meke?  Allernoons free! Work home.
E1.00) month reported (exceplional—{ull-
time). Expect surprise! HNatlenal, Bazx
1240. San Bernardino. Calif.

540.60 WEEKLY, Made growing mushs
rooms for us. fresh. dried. Dominion pat-
ent 311583, Free spawn., North American,
9P Yonge, Toronto. Canada.

ANNOUNCING New home study course
In eommercinl baking, Good ficld. Nearly
depression prosl. Common school educa-
tton sullleient. Send for J:rue baoklet **Op-
portunitiea in the Baking Industry™ and
requirements. National Hakine Imtltut.t:1
1316 Michigan, Dept 3431 Chins

ANGORA Waool rabbits pay. A.I:m!'!il:ﬂ.'l
fastest mrowing industty. Start now.
Dakotn Rabblicy, Onkes. North Dakotba,

CGARDEN And small farm tractors. 25 to
B hocse-power, $75.00 and wp, Ride or
wnlk. Catalor free. Bhaw Mg, Co., Dept,
PM-6. Qalesburg. Kansas.

WRITE For frec. big 1841 tractor paris
enirloguie, o]l makes, Tremendous savines,
Satisfaction guarantesd. Central Tractor

Wreeking Company, Boone. Towa 2.
FARM And garden tractors von can

buitd. Complete constructional detadls 26c.
Use old auto parts. Populer Mechanics
Press, Room C40, 200 E, Onilario, Chicago,

BTART Home business making concrete
garden furnlture. pottery, bird bath, flow-
er boxes. Ampzing profits. TlHustrated In-
struction book 25¢,  Popular Mechanics,
200 E, Ontario, Chicago.

BOOKS, PERIODICALS, FICTURES,
FOSTCARDS

S5¢ BAUYE Hnek dated maeazines, Cata-
log 10 irefunded) listine books, baoklels,
photos. arts studies. ete.  Cleerone’s. 863
Pirst Avenue. New York Oitw.

FARMSE=FARM LANDS—REAL ESTATE
£H00 GETS 10 Acres, lovely “‘"ﬁ"

fnrge rogms, bath, furnace, elec
near village, convenlent several big

acre grapes: only 52450,  Photo
IF[H‘ catnlog, Stroul Realty,
_______ . Hew Yark City,

TI-I:E: HJuhI.u.r.us- o! Louisiann where win-
ter brings no idle acres. Low prices. lib-
wral terma, deserivfive book sent wpom Fe=
auest. Long-Bell Farm Land Corporation,
B R, A. Long Blde,, Ennsas City. Mo,

GOVERNMENT Land—10¢ mcre up, In=
formution all states 26c. Wat. Tax Service

Buyremu, 1037A Matestie Blde., Detroit.
MORE MNew farm land Washinaton,
Minnesotn. Montuna,  ldehe.  Oregon.

North Dakoto,
nlale elimate.

Depenidable :rl.rn.': favar=
Write for lterature. lst af

tvplcal bargalni.  Specily stete, J. W.
ﬁﬂr. 119 Morthern cifle Hy,. 5t Paul,
inmn.

40 ACRES. Mear White River. unim-
proved; pouliry land. 5100, 856 down, #5
monthly, Free list and lierature, Hub=-
ﬁ?::_‘ 216 Grosstman Blde., Kansas Clty,

FROFITABLE OCCUPATIONS

INDIAN Relica, ceins, bills, gems,
tals. curios, ete. Illustrated eatnlog
100 aneient arrowhends $3.00. H. Danlel,
Hot Springs, Ark.

CHINQUILLA'S Indian Craft Mussum.
Handiwork of all Indian tribes. Jamalea,
M. ¥,

INEXPENSIVE Method teaches profit-

able showeard writing. Forrester, 401
Broadway. New ¥York.

PROSFECT Valuable minerals, fossils
booklet tells how 10e, Geologist, 1816

Lyndale, Soutlh Minneapolis,

INDIAN Relies, hendwork, coins, ourbos,
minerals, old glass. Catalog Gc. Indlan
Musoum. Qsborne. Kansas.
TAXIDEREMY

RUGB—Grizzly. polar. black or brown
benr, liger. mountain ldon. bobeat. corote,
leopard, game heads—Deer, elk, sheep,
antelope, moose, Hundreds of choice spec-
imens nt unusaally low prices. Sent on ap=
proval to reliable persons anywheres, Write
today for selection and orice list. Jonas
Bros., 140 Broadway. Denver. Colo,

JUNE, 1941

MAKE Your own Flexible Molds. Stnt-
unry, Art Goods, Novellies, Artificin] Marc-
ble Flooring, Liguld Marble. Literature
free. Kemleo, 106, Park Ridee, I

YOU'LL Like resllvering mirrors. toble=
ware, making chipped glass namenlates.
slans. Wrile Sprinkle. Plater, 288, Ma-
flon, Indlin.

RAISE K.‘-'hmchll:ll rabbits for us. We pay
up Lo 8ix dollnrs ench, Colelog and con-
tract 10c. Bnmg fltllﬂ Year subscrintion
Habbit Magnzine 26c. Stahl's. Box 10,
Holmes Park, Mo,

RAISING Rabhits for profit—=Tells :|.|;||,|
how. 25c, Gough Publishing Co,, Eans
City, Mo

25c BRINGS Assorted views world fa-
mius magnolin gardens, F. B, Meyer, Box
66, Summerville, 5. C.

BOOKS, Chuck full of money meaking
idens, plans, formulas, information, Lit-
erature [res. Archie Fox, 534 13th B,
Omkland. Celif,

MAGAZINES, Back numbers,
Magazine Mart, Roslyn, R Y.
HOBBRY Baooks—Latest ""’1'5‘_5““51:%

eatnlog Iree Popular  Mechanies,
Bi. Clair, Chlcage.

lint  3eg,

GAMES—ENTERTAINMENT

PLAYS, Operetins, musical comedies,
complete minstrel first-parts with  song
programs, bimckiace skits. vaudeville acts,
mondalogs, dialogs, recitations, juvenlle
ploys nnd songs. musienl rendings, cnter-
tainments. make-up gooda. Catalog free.

5. Denison & Co.. 208 N. Wabash. Dept.
11, Chicngn,

MAGIQ TRICKS, PURELES,
JOKER NOVELTIES

IMPROMPTO ]]'l.ll'lh% $2.00. Catalogues
and Ifree trick 1oc. anto's Magle Fae-
tory, Waverly, Ohio,

MAGIC Tricks, apparatus. illusions.
New. exclusive line. Lists e, Mao's Magic
Shop, 6OG-B Main, Ft. Worth, Tl:lﬂi_

ABTOUNDING Mew parlor tricks. Doak
%:51':. Foster, Box 4200, Oermantown,

CTTA.

FREE Trick and [llustrated magle cat-
alogue 25, St Louls Magic Studic, 6380
Delmar. 8t Lowis.

MAGIC Book and I tricks 16ec. WVisco,
Box 4741, Philadelohia

FREE Tricks! Joln Magmicians' Frater-
nity! Monthly magazine, sample. 1oc,
International Magicians Kt BMorrcis, L

JLH.E ‘Tricks your hobby? Our collectioh
of ten mwltg Jokes. postpaid $1.00. Hant
Noveltiesn, 333-F Third, Pittsburgh, Penna,

33A




TRICKS—Novelties. ecatalog and sam-
ples l0e. Ess-Jay. 5010-F Winthrop, Chi-
CREd,

GIANT Surprise catalog! Famous const
Over 600 illustrations! Profes-
Pocket tricks! Joker's nov-
eltiesl Only 10e. Viek Lawston,
Deot. J14. Queens Village, N ¥

MAOQICIANS Attention: Clouds of smoke
from finger tips and empty hand with mys-
tifving marvelouws elect, & Hindu secret
now revepled, Sees magic dealers or send
s0c for 35 performance tube, three for one
dollar. Regan Laboratories, Califon, N, J.

LOOK! Catalog 500 amazing pocket-
parlor tricks 1de. Be popular, Mystify
friends, Earn money entertalnlng clubs,
parties, Catalog professlonal stage magic
1oc. Send today! Lyle Douglas. Station
A-§. Dallas. Texas.

AMAZING New 168 page Magic catalog
now on the press. 25¢ TeSOrVes YOUr copy.
Order yours now. Chicage Magic Coms-
pany. 3300 Mason Ave.. Chicago.

STAMP COLLECTING

WORTHWHILE Packets—All different
—One dallar each—Batisiaction sunrin-
teed: 100 Braril: 100 China: 76 Ecuador;
200 France: 76 Guatemala: 50 Ieeland: 50
Lebanon; 200 Poland: 50 Berbin; 100 Uru-
guny. Many others. Free pricellst. Rus-
sell, 202 - Bth Avenue, New York.

UNITED States hnrrntn Here's an oller
g0 stupendous that it & almost unbeliev-
able: 52 different T, B. stamps ranging in
age a5 far back a8 over sixty vears and in
face value ns high as the dollar Wilsan,
compoted entirely of face differenl poat-
age, alrmall and commemorative stamps,
nothing elze. In additlion 2 . 8. posses-
ston pictorinls. We will send all these for
only lle but only to sincere approval ap-
plican In asking for approvals pleaze
state whether vou are interested In Unit-
ed Btates or forelgn stamps or both. Ap-
proval Hendquarters, Globus Stamp Com-
'II::I:EIII{. _3‘&5'! Fourth Ave.. New York City,

ent. f

WORLD'S Largeat professional magic
shoo kesps vou in touch with latest tricks.
To receive mailings send 25e for 1941 eat-
mlow. Haolden, 230 W, 42nd St.. New York.

MAGI " Headguariers,  310-page
catalog, pocket, parlor, professional tricks,
Zilci Kanter's, M-1311 Walnut, Philadel-
phia.

HOLLYWOOD Bpecial]! Magicians but-
ton. catalogue. t illusion and {ree
Lrtr.'k l'ur e, Magic House of Charles,
EE8, Hollywood, California,

COING, TOKENS, CURRENCY

BEFORE You buy U, 8. coins, get our
price Qist; 3o, Mowery's, 3201 Main
Bireet, Hackensack. New Jersev,

WE Pay highest cash prices In United
States for old coins. Hall cents 8300, Dﬂ
Large cend V), Indian cents §5.00
Nickels $330.00. Lincoln cents S1.040 old
coins wanted, Send 10 centa I;nda.:r for
1641 catalogue, Amerienn Rare Coin Co.,
1069 Transportation Blde.. Chicago, TIL

FIFTY Mixed U. 8. annd fereign coins
£1 0D, Chester Eluughtzr Cleyeland, Tenn

GENUINE Chinese silver dullura l-!.l‘.H:I
ench, Limiled number, BRar A. E.
Nyhus Fertile, Town.

I-I-.LUE'I‘RNI'EIJ “Retall coin  catalogue
10e (refunded), 3000 gquotations. James
ERandall. 341 South Dearborn. Chicago.

DLD Money I'B:nted Will pay E£100.00
for 1894 dime. miint, $50.00 for 1903 Lib-
erty head rli-ctt'l (not buffalo). Big premi-
ums mlﬂ for all rare coins, Send 4c for
lu.rge older, May mean much profit

¥ou. Numismatic Oo.. Dept. 20, Fort
W:lrth Texns.

BEFORE You sell U, 8. colns
buving list: 10c. Mowery's.
Bireet, Hac ack, New Jersey

N Different selectsd l:nllu 1.
Overland Station. 8t. Louls. Mo,

WILL Pay 518 each for certnin Lincoln
pennies! Indlnnhﬂda IZIH'I dimes ll oo,
Catalogue Loe, Coitn Exchange,
Calumbus, Ohio.

G000  COLINS,
Lists fr{.‘c Mart.
delphia, (16) Penna,

DOMHURA'TI?E siLa,
Lincoln. Stone-Mountain,
Cleveland: £1.060 each., Lerge illustrated
al{:.ﬁn:u: 25¢, Norman Shultz, Salt Lake,

s, get ou
3.'5”: Mnl-n

FIFTEE
Oddehon.

Medals, prpermoney.
1638 Willlngton, Phila=

Columbia,
Long-1sland,

BOMETHING New,
Penny, nickel and
Qg nn.

Liberty coln cards.
dime cards have 30
Quarter and hall dollar cards
16 ape Special price 15c each. Coin
Ehm :IE oloninl-Arcade, Cleveland, Ohlo.

BENSATIONAL Offer. Certain  cents
worth §750.00; nickels 8100000, Bigzest
value coln published, 1041 edition.
6 pamges I:Iluutra.u:d with actual photo-
graphs, 8pecial price lie, .lmrrl.unﬁ-‘odm.
Hox 3507-A. Cleveland Ohio

OET Profit and pleasure in collecting oid
coins. Send 10c for S6-page Hllustrated
coin calnlog. ¥ou'll be delichled with it
Bend for It now. B. Max Mehl 370 Mehl
Building, Fort Worth, Texas. Largest rare
coin establishment in U. 5 Established
41 vears,

FREE| Forelgn coln, banknote and large
36 page illostrated coin catalogue to ap-
proval service applicants, Send 3c post-
R, Tatham Coineo, Springfeld-125,
Mass,

I MAY Havehmtthem:utr 8. t,ulns
you want. Send list. e by
mail, k) Willinm H. Hznﬂnrlhr. 'ﬁl'ltuwﬂhr
Maine.

A

FINE Approvils, freshly miounted. FPast,
porsonal service., Tell me what countries
you collect and I will send thelr stambs.
gtllﬂmr. J06 Enst Fourth. Beach,

IF You would like to receive Phillppine
stamps on  approval, kindly send $1.00
deposit and o large ul:l:ctlun of Philip-
!:lne stamps will be gent to you for vour

tion. Phillppine Edueation Com-
pany. Inme. 101-103 Escolta. Manila, P. I

POSITIVELY Oreateat free olfer—Intest
Heott's International 3$3.50 stamp album
—govering entire world, contains 34,000 i1-
lustrated, deseriptive spaces; Scott's 1941
standard §3.00 catalogue “'Philately's En-
cyclopedia’'—both absalutely free Lo wp-
plicants for foreign npprovails becoming
custamers! Bargain Stamp Service, San
EBernarding. Callfornia

1o T, B. ar Inmlgn grabbags, 15¢
epch, two 25¢, 500 forelgn 25¢, Zandy,
630 Bingamon, Reading, Penna.

BURFPRISE Picket—b00 mixed U, &, in-
cluding high walues, commemoratives, ete.,
cataloging over §10.00 only 10e to approv-
al ampplicants,. Swan Stamp Company,
Dent. 6. Dunkirk, N, Y.

SBENSATIONAL Combination uﬂ'e'rl Big
packet 105 differsent including
Manchukuo, Ecuador (American ﬂ,np: in
full colers), Dandg; alrmails, commemo-
ratives, trinngle stamp, 84 United States:
complete set United Statles telegraphs, cat=
aloging 20e. Packet Britlsh Coloniesx, in-
cluding Gwallor, Hyderabad, Burma (new
country) jubllee and coronations. Searce
Far Eastern republic cataloging S0c. Bi
llustrated l-'i-'all‘.u- of other barmalns. Tota
cataleg price over £3.00! All for only Bc Lo
approval applicanta] Waorld-Wide Stamp
Company, Deoartment 600-H, Camden,
New Yark,

52 DIFFERENT Brazil—I0c!

ent  Chinp—3abe! m:nruru.lu I!'ilet:rlnm

T TUNA Tt‘tl.'ntle two other Costn Rica
beauties free. Order 40 different—3 nir-
malls. with “eagle man’™: 32 other Lalin
Amerieans including “mosquito  man.”
Baolivian llamas: 11
11 U. 8. commemoratives—be.  Approvals,
Router. 611 W. 40th Pl.. Loa Angeles.

HAITI Comstituties alfmall portravio
Oeorge Washington—only 10e to approva
npolicants, Free packet and lists inelud-
ed, W, Torgesen, West Englewood o

FAMOUS Assassination set 10c.  Ap-
l;'m':lrnh, Gulf, 1T8 Brookside. Irvinagton.

%50 DIFFERENT Boain 50! Gordon Dav-
Ison. Box 5680, Manchester, N H,

100 differ=

SLOVAKIA Set, triangle, etc. 3¢, ap=
provals, George, 18 Madison. Taunton
Mags.

SCENERY! Attractive met 3¢ postame.
Approvals. Oobrecht, 205 Anderson. Jo-
ligt. T1L

BURPRISE! 15 Differsnt 3¢ approval

licants only, References required.
Bill's Stamps. 7041 Kernel. Houston. Tex.

FREE Gova Nude, others. Approvals.
Turner, 60-M Howard, Allants Ga,

THREE Trll.nu]u free with approvals,
Valuable coupon included, Chester. Box
545-F. Utlea, M. Y.

1060 MIXED Forelgn 356 Well worth
sorting for values. Plaza Stamp Co., S3an-

Fe. N Mex

“OPAIN Goya Nudes'' complete 10c, Ap-
provals sent.  Jewells, Tamagua, Penna.

DOLLAR United States album free. Par-
tHeulnrs illustrated catalogue. Creever's,

Herwick, Penna,
PITCAIRN  Islands, flve triangles.
n. Tanganvika, Lebanon, Be.

Creorad 2
Approvals, Dabres, 4108 Garrison Boule-
vard, Baltimore, Marylnnd,

UNPII’JEED' lﬂﬂ U, 8B revenues an dntv
uments—Ihe! l'?Dﬂ-—EI:I: ] Vanvoorhls,
Hyndman, Pennsylvanin,

FREE! 3 Differenl commemoratives.
Paostage 3¢, Penny approvals that satisfy.
Dwovle. Box 41D, Barberton. Ohia.

RARE DBritish West Indies. PFres lst
Philip Pawer, Fanwood, New Jersey.

PORTUGAL 100 Different I5¢ ta ap-
proval applicants, Hermes Stamp Com-
pany. Box 276, Hempatead, N. ¥,

BRITISH Gulana Advertlser. Copy 10¢
coln. Box 283, Oarwood. N. J.

BIX Dollars for 10c. 300 different’
stnmps f(cat. price 86), Only 18 with
npprovals, Tatham Slamp Co., Spring-
fe=ld-30, Mass.

ASTONISHING! 100 Different [oreigm
de! Attractive mpprovals. United Stamp
?cmtu'. 158 Nor Ashland. Lexington,

entu

GIANT Packot 136 all different from
a'l.frll:t.. Enuﬂi America, South Sea Islands,

te. Includes Niearagua alrmall, two
M:Brce unused United States cataloging
2oc., triangle and animal stamps: many
others, Also includes fine collection 25
different British Colonles—Charkard, Ja-
majca. Johore, ete. and United States $4
and high walues. Total catnlog oprice
over §4.00! Evervthing for only be to ap-
prova]l applicnnts! Mysile Stamp Com-
pany, Department 80-A, Camden. New
York.

FPITCATRN Island mint set Sc. Barwin,
23 Berwin Lans. 8. I.. N. ¥,

41 DIFFERENT United States including

5100 Framklin _10c. Forelgn approvals.
f.qm¥1r.nn. 2174 Eenmore Place, Brooklyn,

12 CIVIL War revenues. 1de. lc and 23c
approvals included. Cheltenham Btamp
Co.. Cheltenhnm, Penna.

SEYCHELLES, Neld, Cavmans, Manchi-
Turks Calcos. British Bolo-
Evervthing 3e with

1-’|.Ir..'|n|" 130-Z Clinton  St.,
Hrooklvn.
3,000 M'IKED 'World. pletorinls, given
approval buyers. aetsch, Westville.
Connectiout,

FHILATOPIC Monthly {ree—PForty pages.
Includes stamp encyclopedin, Pree. Write
Empire Stamp, Dept, PM, Toronto, Can

1941 WHOLESALE Catalogue free—

Eighty pages. Empire Stamp, Dept. §, To-
ronto. Canada,

56 SELANGOR. Bolivia. Ecundor, Fal-
estine, Slam, etc. Approvals 5c,  Libby
Stamp Co.. Station P, Box 43M, Brooklyn.

SUFERB Avprovals, net priees, Biamps

1/3 to 1/8 catalogue. P. 3. Beals, 1704
Tremont St., Boston, Mass,

FIJI {Boats), Mauritius. Oibraltar.
Catalogue 51,00, 352 with approvals,

Douglas, Hawkesbury, Onlarla,

TUNITED Btates 54 and §5 stampa {ree
to approval applicants sending 5S¢ for 100
varieties. P. Wineholt, Woodbine, Penna.

JUNIOR Packet stock book 16¢, approv-
als. Howard Oatlin, Bonham. Texas.

APPROVALS U. 5. forelgn. Want lists
solicited, Pnirbanks, Box 36. 218 E. 8Tth
Bt,, New Yﬂrh‘. Clh‘

eotmernaratlves

:'ozg tpaid_ m’ mps,

1, om  Bia 171

Idaho, p".t?-:ledn Ohio. »
ﬂl‘.lm'?

1000 VARIETIES Pﬂr!iltn
poid §1.00.  Lloyd Stephen
Californis

50 BTAMPS From 50 different coun-
tries. 10c to npproval applicants. Detalls
of our [ree premiums. Super Value Stamp
Service. P.O. Box 111. Altadena. Calif.

$5.00 HONG Kong stamp anly e to ap-
nmn'.jl buyers. LeDuc, Salnt tersburg,
| 9

140 U. 8_ different. commemaoratives, ete.
30c. Btewer's, Peotone, L

f00 U, 8. Including ecomplete 1se-86.00
sot. only 150, Matz-2. Carml. Illinois.

75 DIFFERENT British tuinﬂll-'ls

15¢

with np‘prm'il-h. Carl Kroboth, Dep. P,
Lexington, K
UNITED Et.IT.H best mixture Bde 1

Ex,
Canada T0c. Forelgn 90c. Mission, 4512
No, Racine. Chicamo.

FREE! Wholesale eatalogue U, 8. parks
complete 26c.  Jenelln, 3821 Hereford,
Baint Louls, Missourl.

BTAMP Collections bought. Send to N,
Barcus, 3787 Longfellow, Detrait,

POPULAR MECHANICS




BOUVENIR Imperforate 3c park [ree
with apmrovals, eroy, Minnetonka
Beach, Minnesotn, R

1000 MIXED United States 15¢ postpald.
Potter, 1314F MeoGee, Kansas City, Mo,

33 COMMEMORATIVES. 67 Alrmalls,
colonlals, ete, Be. approvils. Plank, 3184
34th Strect. Astorin, New Yark.

NEW—Different—U, 8, stamp albom,
Mothing «clse Uke it Literature [Tes,
Shobe, B183 North Winchester, Chicage,

GOYA-NUDE Pictorinl, packel, Warcing
eountries (Ze) approvals, Pace's, 23H-EE,

Salt Lake City, Tlah,

PHILIFPINES 50 Diferent I.'iih forty

pauce calalog. S0c. Afran, Mantl Fhtl=
Iomimes.
PRECANCELED Stamps wanted, Cash

or trade. Walde. Hox 266, Dallas. Texns.

0 DIFFERENT Large T, 8§ commemo-
ratives 10c with aporovals, Cannella, 518
Palisade. Jersey City. New Jersey.

7 DIFFERENT Triangles—5ic. Approv-
als. Hovens. 36 Tioga. Baltimore Md.

LOW Priced U. 8. approvala, Postoge

d both wavs. HKalser Stamp Co., 302
urle¥, St Paul, Minn.

8715 % DISCOUNT. Selectlon sgalnst
roferences—adults. Dolin. 31R Park Row,
New Yaork,

lood 1. 8. for dime and 4c postage. Jem
Blamips, Pi‘_hl:l. Jellerson, M, ¥,

30 DIFFERENT Stamps 10¢ with ap-
provals. Karr Ross, Rosepine, Louisiana,

EMOEY Mountain commemorntive sheot,
largest U. B. stamp lssued, and 33 O, 5,

50 U. 8. Including eommemoratives. nir-
mu.'.:li. perigruge, aoprovals 10c. Stamp
806 Helland Elde. St Louls. Mo
M:"P"H.UVAL Sheets. Frederick B. I:lmrcr.
401 Finance Blde.. E'hjLa.rJﬂnnIu.. Pr."nnn
J00 DIFFERENT 20c! Ge:
£1.00: 2000, §3.00. Frod Gnkm 30 'I!Ilth
5t.. Brooklvn.

SEND Poatage for free United States
price lst. Stanley Gibbons, 38-F Park
Row. Mew York.

FOUR Star spprovals! Mothing lke
them! Write todey. 312 mixed U. 8. 10¢,
Kesaels, Tucsan, Arizonn

FREE—The Btump Finder! Send today
for big new edition, [ully [Eusirated. ens
nhling you Instantly to identily all diMealk
stamps! Also fine packet strange. lasci-
nating stampe from Bosnia-Herzegovina,
Monnco, Patinln. Gyprus. ete. including
maps, ships, animels and stronge scenes,
All [ree to approval apolicants inclesing
3¢ postage, Garcelon Stamp Co.. Box 900,
Calals. Maine. i =

WEEELY Stamp magazine thirteen
weeks, 10c. Stamp Journal, Enlamazoo,
Mich.

200 DIFFERENT l0c. Ble M- approv-
?}s. Covert Stamp. 39 State. Rochester.

ETAMP Denlers. your nd here will brin
wonderfyl returns. Ask me for proaf,
F. W. Johnson, Manager, Clasaifled Adver-
tisine. Populnr 'M'H:hanles Mugazine, 200
E Ontario St., Chicag

CANADA 100 Dm:rzhl 25e—anorovals
all couniries. Lists, Vietorls Stamp Co,.

incloding commemoratives, airmail, rey- | London 4 Canada

enues, ete. Catalogs The—To Gporoval ap- FPENNY Approvals. that satisfy. Neil
plicants for G, Curhan Stamp Company. | Gronberg, Box  5441-P, Phl.lndn:lnhll.
Gloucesier, Mass, Penna.

U. 8. Lindbergh mirmail only be to np-
proval applicants, E, P, Johnson, Box 207,
Morgan Hill, California.

UNITED Siates army and navy, ten
estamps, complets 10 o approval appli-
cants.  Brownle Stampshop, Flint, Mich,

U. 8. Park #et complete 196, Good sp-
provals. Box 4838, Minneanolis.

SCARCE Dinmond nirmeil! Wonderful
packet 115 different from stranse coun-
tries, Britlsh colonies, Halti, Tesmanin,
Ell:l.urlul-'s. ete. Go with approvals, Rella-

le, 95 Hlma.h. Bt., Mew York Cley,

FREE Attractive packet all different
countries with penny approvals. Planeer,
Box 414B. Pasadena, California.

‘BI{} Packet of {riangles. ni:r mails and
searce stamps Including Congo, Liberia,
Indo-Chinn. Danzig. Biam, Egvpt, ebc.
Plus information on free slbums. sets,
packets. Al for Be. Approvals included,
Clendale Btamps, S00F Qrange., Glendals,
California.

40,00 VARIETIES Forelen stamps avail-
able on approvals 1ic up. Large selections,
low prices, Representative selection on re-
quest. PEelgwin Stump Company. Vine-
land,

§2.00 INTRODUCTORY Packet 3¢, Re-
ouest approvals. Quallty Stamps, Engle-
wood. Colorada.

UNITED States stamps on approval,
America's lowest a-tlljni_ nncas. Btamp
Compuny, Albany, New

BOUTH American—I100 ﬂi_.E'eI'Enl. 10e—
with spprovals, Davis, Silver Lake. Ind.

U, 8, postage bought, small diseount.
E‘L’,‘i‘“‘ sStamp Co. 1135 Broadway, MNew

WHOLESALE Dealer's ecatalog.  Illus.
trated. Postage S¢. Frank's, l!ﬂﬂ Chal-
Erove, Baltimore, Md.

WHOI.EHJ\LE Bupplemenls tn dealers
for 10¢ postage. Hundreds of bargains,
grmnhmn Btampeo, 100 Weat 42Znd, New

or]

HOBBIES AND COLLECTIONS

LOOK! 42 Page fllustrated catnlog fres,
Listz reptiles, mature books. orchids, cu-
rios, Mexican & i dime stamp pack=-
eis,  Quivira Specialties Co., Winfield,
Eansas.

TWENTY Different enctus plants rmat—
En.id Bl mixed l.-ill:l-li]! seed,  2he,

ulalin_Tiurner, Azusn,

WANTED. Old clgarette cards.
Bray, 1127 Jackson, Enston, Pennp
HISTORIC Relics—Sguare noils from
Vireinla Clty—I10e: thres 25c. Bax 443,
Vireinla Oltw, Meveda
MATCH Hobby “"Bulletin.'* membershi
blank. stnmp, Heox 1111, Rochester. N,
TEN Year accumulation stones removed

Trom jewelry, 200 assorted $2.00. B. Lowe,
Box 515, Chicago. 1AL

Write

MATCH Book albums—oractical. con-
venient. 76e. §1. 82. Prec booklet. Match-
less Albim. G.C. P.O. Bax 1M, Mew York.

EXCHANGE Your duplieate stamps,
mateh covers, ete. with collectors every-
where, List, swappers. dime. (Mention
hobby ' Secretury, Box 2168, Denver. Colo,

UNUSED Book mateh eovers, 100 all
different. £1.00. Pree list. Charles Edel-
Cleveland. Ohia.

man., 13110 Enst 84,

FORBIDDEN! Exotle mystery slamp
i(banned from use on mail in the TUnited
States) Is now Included In our new 1541

bargain pocket of more than 100 different
stumps {rom Azerbalian, Georgla, Trans-
caucasin, cte. All for_only Be approval

applicants, Cactus Jr,
18T0-B, Tucson. Arizona.

BCARCE United Siates stamps, Plad
those hard-to- !ura veb inexpensive stamps
in gur approval books contalning ever 1500
varieties. Southern Stamp Co.. 0-M,
Miami. Florida.

FREE| Pony Express set (laecsimiles),

Approvals, Hox

Postage 3c. Roberts. 406 Bulding. Bay
Cltv, Michigan,
FREE I Auﬂtrll war set.  Postage e,
Willinms, J'chhe'r Bay City. M:rmrnn
60 DI 5, Including com-
rm!morl.twrs. al:mallu. loe. Beldenberg.
El.rndl.. Mich,

SPECIAL — Alrmails — 23 different. in-
cluding triangles, zoppelln, Latin-Amerien
th‘!. “E-GI [ 7] nﬂpel‘;nnnr_-l fm.'.l‘bcﬁtc\-l.llfe. at:i
ractively pr Approv antinen
tamp Co., Dept. B, Bandy Hook, Conn,

JUNE, 1941

CAMERAS, PFHOTO SUPPLIER

BAVE Money with a “Hing Loading
Tool.'" the best darkroom londer for 36mm.
cirtridiges. Stainless steel, unbréeakable,
posltively fastens film. $1.25 putnn.ia_
H]t‘1111l'.'|' . Hing, Broadway and Bth. Lorain,

I3

20 2x2 ELIDES £1.00, Ready made. Tn-
nsunl seenie. pletorial  views—mounted—
ready to show. 10 2x2 Art Slides £1.00.
Art Blide Co.. Sippo Lake M-8, Cunton,
‘Ohta,

THIRD Dimension pictures ¥ou can ses
without devices, only vour eves, Learn
how to take them with yYour enmera, New
book tells how. Dr. C. F. Brindel. Ander-
son. Ind, Price prenald $2.50.

SPEED-O-COPY Ground sluss funusing
attachment for Lelea, ContaX, Argus O
and C-3, Send for ltersture, D. Paul
Shull, Depl, PM-6, M0 5o, Unlon Ave.,
Los Angeles, Californin.

FRECISION Built 4x8% condenser enlarg-
er, circulur free. Bkyview Camera Co.,
Olmsted Falls, Ohlc.

AMATEDR Contnct Printer with Bullt-
ln Timer, adiustable masks many other
features only 84,45, postpald; or send §1,00,
pay postman balance. The Ravbar Cot-
pany, Dept. PM-56, P.O, Box 820, Boston,
Maxs,

BAES Bays: Astounding buy, exclusive
here, latest Argus C3 with coupled range-
finder, synchro flash, 50 mm., F:3.5 lens,
also mm. Bausch & Lomb telephoto
Fio6 also coupled to rangcfinder. $67.50
value, Price $48.00, unconditionnlly guar-
anteed. Cowhide Evercoady case 18,
Send for yours guick while ﬂ'l::r are nviil-
able, T2-page Bargaingram No. 242 is freo
and interesting.  Wrlte for Yyour copy,
Don't trade unitl you write Bass Camers
Company, Dept, AG, 1T W. Madison Bt.,
Chicnen, T11,

ARGUS Cameras altered for single
frame. Geb 36 Kodachrome plctures §5.00,
Repairs on sUll camerns, motlon picture
cameras and projectors. Tragers METR
Hnm:utta.l . 1648 Bo, 5t. Louls .M.c.. Chicngo,

CAMEH.AB .Fmd suppllu Free |]]Illtl‘l.l-
ed cotnlog listing everything Lolrr
—=ntlll and movie cameras, films. lonses—
al tremendois savings, Hundreds of bar-
galns, new and used, All guaranieed, We
take your old eamera or equipment in
trade. Write now for your free copy af our
newest mu“tr—anﬂrla bargain book—just
ont! edition. Hurrvl Central
Cnmera Co.. (Photographie Headguorters
siner 1809), 230 8. Wabash. Dept. F-18Z,
Chicasao, Tl &

MAKE Money in photography, Learn
gulckly at home. Easy plan. Previous ex-
perlence unnecessary. Common school ed-
ucation sufficlent. Booklet and require-
ments free. American School of Photogra-
phy. 1315 Michigan. Dept. 3431, Chicago,

HAVE You n camern? Send ten cents
for recent number of our big magazine,
showing how Lo Mmake better piclures and
earn money, Ameriean Photography, 118
Camera House, Hoston, Mases

ENLARGER £1.58, Enlarges elght times
size of small negatives. Fully guarenteed,
Paramount Sales Company, B9 Duodler
Htreet. Boston, Mnss

CAMERA Repalring. Bellows made to
order. shutters repaired. BHellows made to
fit all standard enmeras! United Camers
Co.. Inc., A-15153 Belmont, Chicigo.

FHOTO FINIBHING

FREE—Get  acouninted  offer, "'We'll
mnoke two custom guality snapshot prints

fram your favorite film negatives. .Just
mall this ad. and two negatives, Freo
prints. mallers, new 1841 price lists sent

by return mall, Ray's Photo Bervioe, Dept,
1-0A, LaCrosse, Wisconsln, Quality work
alnee 1920

BIGGEST 81.00 Value in 38mm. finish-
ing today. 36 exposure fine grain vapo-
raked 315415 enlacgemeiils: deckled, emi-
bessed margin and date, Eightesn expo-
sures T5e: sixteen exposure splits 55c. Free
mallers. 8 exposure rolls in beautiful,
deckled contact finish with free handy al-
bum 25e. Mallbag Film Service. Box
Bb440A. Chicago

QUALITY Developing—Prompt servics,
Raoll developed, two prinls each negalive
free enlargement coupon. 25c.  Posteard
brings mailer. Peivt Studlos, 3310-F W,

G6th St.. Chicago,

BPEED Beryice pictures malled same duy
recelved. Bixtesn deckled-edge prints from
roll 25c. Ome colored or two plain enlarge-
ments plius 8 deckled-edge Velox prints
enly 25c. Tops Photo, 1200-06 Ogden Ave-
nue. New York Cltv.

126 PERMANENT Golden-Tint prints an
naper, clath, wood. ete.. from any snap-
shotl negative. No darkroom necessary,
Beautifol resulis. Complete ensy lnstrue-
tions and phototex fluid sent postpald for
25 enin, Photolex Co., B9 E. Van Buren,
Chicaga.

TECHNIFINISH — 35MM. 38 exposure
rolls fine mln jewlnned and beautifully
enlarged to 3 glossy prints, 86c. Car-
iridge relua.ded with Eastmin Plus X, 30e,
Batisfaction guaranteed. Write for free
malling bags, information. and sample

print. n boratory, 641-645
Brown 8, Rochester, M, ¥,
DOUBLESIZE Primts, Your roll devel-

oped and B doublesize
120, or 117 sire negoatives you receive 4x
Inch prints, All smaller sizes receive
J1yx41; lch prints. 16 exposure rolls Gle;
12 exposure rolls 35c. Reprints 3¢ ench,
“Our Guarantee.'' Everlasting Hi-

Overnight service. Pacific Photo
Service, Box BG6. San Franeisco, Calif,

35A

vints I5¢; [rom 118



WORLD'S Fa!r snapshots. foreign pa-
vilions, industrin]l exhibits, amusement
aren. boautifu showelrls, stage revoes. 15
different $£1.00, Forman, 882 Lorimer
Brooklvn. N

FREE 31 Professional 5x7 enlargements,
2 gots of guaranteed prints, and your Alm
developed—all for 2hc, original order only
R:pﬂuta. 18 for 25e, Aro Studios, Dept 13,

Des Moines, Iowa.

100 GENUINE Endlk.l given free  Holl
developed, two sets prints, plus free cello-
phane pocket album, 25c. Same-day serv-
fee. Pho-T-Fho. Box 24-F6, Highland
Park. Mich,

MONEY-BACK Guarantee! Your choles
8 Velox prints, two bx7T double ‘irl:dzhl ell=
Intgements or 16 prints, 26c coin. Wrile
for free mallers, Please U Film E:ﬁ'itt
107-A, LaCrosse, Wia.

e e

IMMEDIATE Service! Plctures returned
same day order is received, Sixteen guar-
anteed deckled-edge printa [ram roll, 2500
One ecolored or two plaln enlargements
g:lus 8 deckled-cdge Vel prints only 26e,

mecinl]l  Coupon for 8x10 enlargement
given with each 25¢ order. Any 36 expo-
sure 35mm. flm fine-graln  developed
Vaporate treated and each good negative
enlarged to x4 on deckled-edge Velox pn-
per, only 81.00! Reloads: 30 exposure, Mo
1E exposure, i5c, Jx4 deckled-edge re-
prints, 4¢ each. 24 hour service. Details,
sample and mailers froe on reguest. Amet-
ican Studios. aCrosse. Wis.

ROLL Developed 16 prints. or 8 prints
2 enlargements, or 8 4x8 enlargements, e,
crtﬂlt. for unprintable nepntives, Rrp\rlhl‘s
Je, 100—5L. 00, Inelude (hiz ad for fres
surprise. Peerless Studlo, Great-Northern
Blde.. Chicago.

BxT ENL&RGEHENTS 10e, Three [or
256, Wineholt Photo, Woodbine, Penna

mox Dr.-l:l[&-ediu prints, Roll de d:l.-,iv
oped, 16 prints and one professional en-
largement 2%c: 100 reprints $1.50. Same-
dny service. Superior Finishers, Dept. K,
Monroe, Wis.

ROLL Developed, ﬂnht, ‘-"clux prints, two
portrait enlargements Christensen
Studlios, 728 Pacifle, Wtuknﬂﬂ.n Illinats.

R.{ILL Dﬂelnm‘:d with rhudc:—-—ﬁ ln'l. r,s.
2 enlargements 25c, 16 prints 25¢, 8 overalze
prints  25c. Hl.:."n FPhato, Box BT0-AL,
LaCrosse. Wis.

ROLL Film developed and printed 15o,
mail only, many other offers. VanVranken,
Winona, Minnesotn

FREE| Eight chromium finish enlnree-
menis with every roll developed, 250, Same

day service. Olant Fotos, Box 632, Lin-
coln, Webr.. Dept. PM .
“BEUPERFINE" — 3imm. 38 Exposure

rolls developed., chemically hardened and
glossily enlarged with “'Exposurequalizer
to 31hxh, Kl Coariridges respooled 3he,
Yigur laboratory head ploneered I6mmom,
hhql.ﬂmphy FY Su'nernht Labaratories, 57

Halsey Bt.. Newark. N.

FREE! Best snapshot on atbractive pho-
to button with 16 prints each roll 25c.
Beautiful novelty premioms. Novel-Ad
Co.. BM-3327 North Ave. Chicago,

ENLARGEMENTS On beautiful portralt
unwn—Fnur E!ﬂ.ﬂ §1.00, Bix 6x7 81.00,

HOLLYTINTS Better prints,
the stars.”’ Two prints each elght expo-
sure roll developed—25e. Framed enlarge-
ment coupon, Hollytints, P-1380. Holly-
wood, California,

ROLL Developed—16 glossy prints, 25e,
35mm. developed and one 3x4 enlargement
of each—36 exposure $1.000 18 exposura
tibe, Modern equipment, Carciul process-
ing, Irving Btudio, 4006A Irving Park,
Chicaga.

“Cholee of

ROLL Developed: Choiee: Eight beaull-
ful double size prints, 16 regular prints or
8 prints 1 enlargement. 25¢. 36mm. rolls
enlarged 3%xd's $1.00. Burtom Studios,
HIM Reacoe, .

PHOTOORAPHY For pleasure and profit,
Prepare at home. Common school edu-
cation sufficient, Write for information
and requirements. Ameriean Schoal af
Fnotography, 1315 Michigan, Dept. 34532,
Chieago.

RI:II.I.. I.!l:vvn]-um:d Two 5x7 and 8 prints,
25¢. Reprints Ze, Photolab, 1806-CA Wa=
bash, Chicago.

IDEAL Photos beautifully finlshed wids

border deckle edge. 3%c roll of 8 and free
ln]arncmth Ideal Photos, Box 22565, Pat-

[Seelal

OIL Coloring photographs a fascinating
hobby or profitable iness, Learn at
home, Easy simplifted method. Previous

experlence unnecessary, Send for [ree in-

ghum 4 GDo extra. Miniservice, | formation and requirements. National Art
I:Im:l. ox 318, General P.O.. New School, 1315 Michigan, Dept. 3434, Chi-
York, CAE0.

11"'::1* PROFESSIONAL Enlargemsnis ROLL D«uvalngad and your cholce: B en-
%ﬁ:. Turner Photos, Box 1883, Chicago, | largements or B prints and two enlarge-

Axld BILK Finkkh enlargement-—20c,
Send negative. Irving Studio, 40084 Ir-
wing Park. Chicngo.

J5MM. Rolls developed 36 big 3'5x3 en-
largements §1,00. Carteidee reloadqn.-d a50,
16 enlargements from 127, 120, 50e. Cam-
erashop, Linton. Ind,

" ROLL Developed. eight beautiful orofes-
sionnl 438 glodx enlnrgements: 250, Crystal
Studics, Box 150F. Rushford, Minm,

EXTRA Reprints, tinted, or two untint-
ed enlargements with roll developed and
nted coin. reprinits 2c.  Merit.

45 A.v.:nu: South, Minneapalis, Minmn,

CUSTOM Deh!lnni.'nn‘ and printing at
mail order prices. Panel packet prints.
Bend for price and proemium folder and
sample urlnt Synerosnap  Process, Box
137TH, Tiica, N. Y.

ROLLS D-e'reLn'ned—a prints, free en-
largement and  valuable premium e
Blode. Bristol. Vermont,

8 Prints from each rall devel-
oped or eight prints and two enlargements,
25¢, Prompt and dependable. Olobe Photo
Bervice. Ln Crosse, Wisconsin,

PHOTO Mill serviee. Your choice for
only 252 coln! roll developed and
plein or deckle edge plus (1) T.wu
largements .or (2) one tinted 6x7 rfc
ment, or (3) one Bx10 enlargement. or (4)
eight extra prints or (5) jumbo size prints
instead of regular, Reprinis 3¢ esch,
Elnlmil; guality workmanship and materi-
nls. Photo Mill. Box §29-12, Minneapolis,

Rﬂ'l..L Developed and & sparkling glossy
Velox prints 25c. Extra prints 3a, Other
specialties. Artline Photo, Box 507, Al-
toona, Pennn,

BEAUTIFUL Enlargement from  each
pleture on roll 25c. Cut Rate Photos,

Dept. B-4. Janesville, Wis.

ONE Day¥ gervice. Roll developed. 8
Velox prints, 2 doublewelght enlargements
or 16 Velox prints 25¢. Fhoto Mart, Depl,
M. Milford. Conn.

3I6A

ments or 18 prints Ihe, Premium coupons
and Bnapshot Magazine included I[ree,
Young Photo Bervice, 405-L, Albany, N, ¥,

8 ENLARGEMENTE And film developed,
118 alzge or smaller. 3%c coin: enlarged
prints 3¢ ench: speclal offer: cnclose wd-
vertisement Aand negalive for hand-colored
enlargement free with order 2568 ar more.
Enlarge Photo, Box 701, Dept. PA, Bos-
ton. Mass,

ROLL Developed, 16 guarnnteed prints,
éﬁﬁicﬁlzrlnu 2e. Photolab. 1806-C Wabash,

ALBUM Frees with [lm developed and
16 prints 2Bc. OCuaranteed reprints 1lie
Pionerr Photos, Hutchinson. Kansas.

ROLLS Dweveloped, two prints ench and
two fres enlargement coupons, I5c; re-
prints, 3¢ ench: 100 or more, le. Sommers
Studio. Unionville. Mo,

‘THREE Prints each good negative in

roll 2he, Reprints de, Fred D, Eastman,
Bacde. Towa.

CANDID Epecial. 35mm. rolls enlarged
to  Flixdls.  BL0OD.  18mm. rolls Gde.
3txdls renrin Brown Photo Com-

ts e,
pany. 1610-62 Emerson, Minneapalis, Minn,

EMLARGED Prints (nearly postcard
slze) or 18 regular size prints from your
roll or negatives 25a. Willard Studios,
Dent. 47, Cleveland Ohio.

ROLL Developed and B beautiful en-
lnrgements 2 to 6 times larger—high gloss
—teckeled edge, Any 8 exposure roll 26
coln, Reprint enlargements 3o each. Alden
Fhotos. 94-B Astor Sta., Boston, Mass,

FOR The discriminating nmateur—8& ex-

uuura roils, 2 prints each 5c. Miniature

enlarged 3 to 6 times. B oxposures

il'k: 16 exposures G0, 35mm. 30 exposures,

Ix4 enlargements $1.00. Unexeelled auoal-

ity, prompt service. Parammount Fhobo,
3IT E. 12nd Strest, New York.

EXTRA B al 1
e, md:nﬁhnmnsﬁmflmmgﬁg

L gt g LR e e P
833 8t Clalr, Chicago. x

ROLL Developed and 8 liustrods distinst
figisl permanent Velox glosay prints 15e—
reorints 8¢ each. Fotoprint Serviee. Box L
Roanake. Viezinia.

0 REFPRINTS 26c. Hundred reprints
$1.00, Rolls developed and 16 prints ar
B prints and 2 enlargements—2ie. hlercury
Studlos, Dept. L, 109 N. Dearborn. Chi-
Cav.

FREE Trinl == 18 sparkling Lifetime
prints. three lovely Hollywood enlarge-
ments, and free Leathertone frame with
roll—28e. 20 reprints 20c:  100—31.00,
Overnieght aun'ltl:. Lifetone Studios, L-39.
Dies Moines, Iowa

PROMPT El.-r-rlne! Raolls developed. two
Velox prints each negative 25c. Hench
Btudin:. Harrlsburg. Penna.

TRY Us. Roll developed. two prints
each nesative 2h5e, Reprints 3¢, Roval
FPhoto Pinishers. Maywood, Tl

PHOTO Enlarger—Make it  voursell,
Costs little. Simple to make. Illostrated
instruction book 25c. Pooular Mechanies,
2o0 E. Ontarie Street. Chicngo.

MOTION PICTURES AND S0TUND
EQUIPFMENT

BASE Bays: Bhrewd buvers send for the
new Bass CGine Bargaingram No. M6, an
Bd-page catalog exclusively cne, The new
Revere Double 8 with F:3.5 lens at §32.50
is the buy. The RCA 16mm. B0F news
recl camera at $275.00. Write Cine Hond-
quartn‘a !'-m' your copy of this great [ree

Camera Company, Depl.
119 W Hm:'lLtnn St

., Chicaga, TIL
RCA_ :IEmrn Bound projector. latest
maodel In original cartons,  List, $300.00;

sacrifice, §225.00, Bromfield. Evelyn Road,
Wabhan, Ma=zs,

WORLD Travelogues, used.
16mm. 100 foot subjects 1,75 hu.l!' ml
sublects 83,25, ‘Write for list. Some Bmm,

Parth Films, Mt Poconn, Pen

eunl:
SILENT 35mm. Films! Projectors!
Chean! Demsey,

1223 Berkley, Youngs-
town, Ohio,

FASCINATING Hallywond productlions,
Bample zcene dime, Erwine's Laborg-
tories. Allentown. Fenna.

1688, Kodachrome reduced onto 8mm,

Eoadnchrome. Parth Laboratories, MG
Pocono. Penna.

GENERA Films for all movie comecas,
Bave M7, Two "“"The End” trallera, 10c.
(Blze?) Barmain clrculars free. Fromad-
ers. Davenport. Towa,

BAM-1EMM.  Filma, [=1 =
{with anl‘nl}le film 1De), FParkway Ex-
%hn.nn 961 Eastern Parkwoy. Brooklym,

MOMNEYMAKER! "The World's Great-
est Pazsion Play,"” 18mm. and 3I5Smm.
Bpecify sound or silent. Rent or purchase,
Buperior than Oberammergau play., Hem-
ecnway Pillm Co., 37FP Church Street, Bos-
ton. Mass.

BMM. -16MM, Plims., silemt, sound;
bought, aold, exchanged, Films rented gv-
erywhere. Free catalogoe (with sample
film 10e). Garden Film. 317 West 50th,
Hew York

35MM, Talkie programs rented u.nwhm
£7.50, Hilent fealuresz £5.00 each. 12‘35

ous, bergain equinment.  Simpson,
Ho. Broadwny, Davion, Ohio

TRIAL Offer—100" 16mm., processing in-
cluded $1.50. 25° double Bmm. 75¢ Clne-
lab. 479-A Quincy Street. Brooklyn. N. ¥.

THRILLING, New flm sobjects. Mor=
:ur;i' 1157 WM. McCadden, Hn]]\"wmd Calif,

MM. Film. oprojectors, cameras.
2{"1111'.!: 308 W. 4dth Elmut. New York.

LOOK! Hationally advertised muﬁu
camerss, profectors, flms, accessord
Poyments low na $2.50 monthly, Eem‘l

stamp for liternture and close ocut bar-
ns, Don Elder's, Dept. 26, T30 Boylston
Bireot, Boston, Muoss,

SrApANIEED, tn, i St
reva ng. 151
Hansas City, Missour].

FREE l8mimn,, 8mm, bargain lists, Home
In.ll!l'l."]ui Haox 218, Easton, Penna,

LEARN Motion 'uh:t.urn lI'I.u.lt‘E 'nl.‘njHI-
tlon, managemen w_ Oive.
nge, Thentro Imtltutu Ilmin ¥.

I WANT To send you prool of the wan
derful pulling power of Pooular H&chl'uiu

1fled pages. What's vour
propasition? Write me today, P, 'W. Jaohn-

Magnzine's o
son, Manager Classified Advertising, 200
E. Ontario Bt.. Chiesge, TIL

POPULAR MECHANICS.



MUSIC AND MUSICAL INSTRUMENTS

DONG—Song poems wanted. No chacge
for melodies, Free examination. Holly-
wood Recording Studics, B7G6 Preuss Sta.,
Laos Arnurcles.

BRILLIANT Music [0 your SOng poem,
£1.00. Professionnls. Sausalito. Calif.

SONG Poems—Ilyrles wanted by nation-
ally known musieal arranger. Publication

aruntzed If accepted. Send yours lor oo-
er. Charles Flesher, Box 1008-B, Holly-
wond. Californin,

EONGWRITERS—Mrlody compased (o

your poems 51,00, Frank Jugan, Jr.,
Siennl, ONin,
WE Buy songs: songpocms, Best off=r.

Free adviee, Liberty Musie Publishers,
Ban Franelseo,

SONGH. Poems published., Rovally ba-
&l8, Unlimited spporiunities, Frese advice,

Radlo Music Company. 6912
Hollvwood Blvd. . Hollvwood,
FREE Booklet "'Getting Ahead in Soni-

writing."' Bong Borvice, 43-C Park Place,
Brooklin, N, Y.

SONGWRITERS: Send poem for ocur
plan and free rhyming dictionury, Rich-
ard Brothers. 24 Woods Bulldine. Chilcsgo.

BONGWHRITERS. Excellent proposition
free piano arrangements, Besil Alt, Ottao-
ville,_ Ohin,

DORIGINAL Misie eomposed Lo Volr
words ' 35, Reginald Belcher, Chatham,
New Jersey. Church organist 30 years.

PHONOQGRAPH Records 10c. Catalosue,
Paramount, AP-358 East Markel, Wilkes-

RADIO Berviee men and experimenters

et for our glant radio catalog, Save
dollars, Unlted Radio Co., 1000 M, New-
ark. M. J.

RADIO Books—Latest—Bargain catalog
gﬁ?' Popular Mechanies, 633 St Clair,
capo,

BUSINESS OPFORTUNITIES

INCREABE Your earnings in a profitulile
business. Have all the trade vou can take
care of Decome n fool correctionist, Fow
weeks home tralning prepares vou to earn
big money in eervice fees. Mot mediesl or
chiropody. Easy terms. Mo further capital
needed, no geods to buy, no ngeney. Bpen-
cor System, 576 Back Bav. Boston, Mass,

END Money worrles by nlacing cein-
gperaled merchandise vending mochines
in stores, toverns, gas-stations, ete. EX-
paFlence URnecessary. Steady, profitable,
vear-round business. Mo overhead. Start
small, grow hig, Send for free details
mow! Torr, 24515 So. 68th. Philadelphia,
Pannsg

LAWN Mower sharpencr. built cheandy,
blueprint, instructions $1.00.  Bullion's
Hardwnre, East Bvracuse, N, ¥,

SMALL Capital starts ““route” coin op-
erabed peanut, gum and amusement ma-
ehines. Particulars free, Robbing Co.,
114 F D=Kalb Ave., Brooklvn, N. ¥,

METALLIZING Babyv-shoes makes vou
money! Blmple! Novel! Perpetual, eager
market. Small [nvestment, fine profital
Full particalars frec. Write mow, prepare
Mother's, Father's Davy musa! Move'ly
Metnllizers, Box Bi3-M Church Sireet An-

Batre, Pennsyvlvania. | nex. New York.
PUBLISHERS Need new songs. Poems WANTED—A product—a manulacturing
wanted, PFlve Star Musie Mosters. 607 cllent with exeellent facllities wants a

Bescon Bullding, Bostem,

EASY Plano self-instructor £1.25, | Mmu
A1k West Bith, New York.

DUO-FLEX Reed: for clarineis, and
saxophones eliminate your reed troubles.
‘Write for circulor, Duo-Flex Heeds. 1204
1at Ave , Evansville Ind,

SONOWRITERS! Words, melodies,
Amazing offer. Hibbeler, C©-5, 2157 Mo,
Avers, Chicago,

PHOROGRAPH Records 10e.  Free list,
fﬂ:%dwlu Company, 4418 Broadway, Chi-
- EONOWRITERS, Wrlte for [ree boaklet,
Profit sharing plan. _Allled Musle, 7608
Reading. Cincinnati. Ohio

WANTED! Lyries, melodies for songs.
We arrange, publish, sell. Buperior Song
Btudins, Passale, N, J.

BONOWRITERS—Write for free book—
plans, information. WVariety, Dept. V. Ba-
Iem, Indinnn,

BONGWRITERS Outstanding proposls
tlon. Mewart Song Publications, 13207 Car-
Byracuse, N, ¥,

MUSIC Gnmmd to words, Wonderful
prongsition. Bauer Bros.. Oshkosh. Wis.
LEARNM Swing plana! Postal brings fres
Eﬂtitcr. Christensen. 401 Himball Hall,
hicnun,

BEONG Poems wantied, Free examination,
Mcieil, Master of Music, 510-PM South
Alexandrin. Los Anzeles. Calif

MUSIC Compased to words, Rh’mnrf
amplilet on request. Fhonograph

ng of completed songs. Send poem for
considerntion. Heenan's Studios, Dept.
PuM. Box 2140, Bridgeport. Conn.

WRITE Bongz. Big mon nd repua
tiad. Wrile for lulgrmnu;:.l.!? ﬂwd?ﬁ
Pub. Ca.. 201 N, Hoveas, Ave  Chleaga.

50ONG Writers, B8end for blishing
ngreement, Mﬂt!ulu:‘ hl‘uulu lg:lbl.l:hm.
1501 B BAth Bt , Chica

FREE—Bir list af ]u]u!‘l.ll baaks. Pop-
Elajrmlggmu cs Press. 100 E. Ontarlo 8t.,

RADIOS,

SUPPLIES, INSTRUCTION

POCEKET Size cryalal radio only £1.00.
Radio Sales. Southington. Conn.

wroduct reaulring Jarge meotal stampings,
The product could be new or an estab-
lighed product nesding production copacs
itv. All reolies confidential. Wolf & Co.,

Ine,, 7 Bouth Dearborn Street, Chicago,

Monngement Engineers,

CLUMINOUS Paint™ shines In _dark.
Easlly made. 300 other [ormulas, plans-—
%II]J ac. Ideal Service, J00P8, Park Ridge,

FOUR All-profit plans 256
Bouth Mav, Chicamo. NP

START Home business making statuary,
nlngues., wrt goods, novelties, souvenirs,
concrete pottecy, gacden Tusnituve, artifi=
cinl marble Nooring, liguld marble. Make
vour own fexible molds, Amazing profits,
Valuable folder [ree. Creative Publishers,
TP, {.'}lm:ll:l:ﬂI Tlinois,

CHEMICALS Convert lin cans Into steal
scran, valuable tin. Process and sample
of solvent &1.00, Herry D Cater. 455
Wnshington St,, Dr_:_:_j.'_er__ﬂ_q!n.

BTART Profitable collection business
vour community., Fine inctome sssured.
Convinecing Htorature free, Morrlson Bus-=
iness Bepfvice, Pontobtos. Miss.

OFERATE COafe menu  serviee, S007
profit. Complete plon $1.00. Butler Menu
Sarvice, 1M Lexington Ave. New York

TURN Tin ecans Into money, Instrue-
tlons 20e. H, Gh.un:s'. 1130 E, 10th 5t.
Jarkzanville, Fla

HANDY Men—Earn mnne_-.r hume oper-
ating Community *Fix-It™ Btaf-
ford. 708 Rawlings. Glrhnndulr 11110:5

FOR An extremely proftoble lifetime
business, operate &  collectlion  agenoy-
credit bureau. Free folder. Write Cole 4
Arsociates. Byracuse. Mow York.

YOULL Like resilvering mirrars. table-
ware, mnking chipped glnss noameplotes,
signs. Wrile Bprinkle, Plater, 127, M-

rion, Indisna.

MAEKE Money at home by maill. Write
E‘gpd;: Kiail Service, Box 85, Jacksonville,

1

A LOW Priced lawn mower sharpening
machine oocerated by hand or power. One
duy's wark will pay for, Anton Wellert,
143 Gavlerd. Blnehamton M. Y.

POPCORN Mackhines.
equlpment, popplog Igtl.les.
Mfg.. Indianola. Iowa.

Carameleorn
Horthslde

RADIOS: Bave 5077, Catnlog free,
Autocrat-A. 3855 North Hamilton, Chicags.

RADID Kits—£31.96 up, Comnplete. Bin-
gle band; all-wave, Save 607, Radlo and
purts catalog free. MceOee Radle, FP 2,
Hanaas Cityv. Mo,

RADIO Enginecring. broadcasting, avia-
tletn and pelice radio. servicing. marine
and Morse telesraphy taught thoroughly.
All expenses Jow. Cntalog free.
Institute, Ames SL, Valpnraizo, Ind
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“MONEY By Mall." splendid (25e) D'II.II-
azine [or mail order operntors, Latest, fi
money-makers. Full, spare lime, Eu.:rmlz
10e. Norm Company. Enslewood. N. J.

MATL ©Order beginners Opportunity
geekers, Write me for Iatest money mak-
ers. Soreaux, 540 Stodewood. Hous-

ton, Texas,

REPAIR Lawn mowers. $208 capital.
Original. guaranteed course; grinder planas,
21.00. Mowers, Jinesville, Wis,

Detlaf, 34T |

OTART “Soap Factory'' nt homs. Ne
mashinery., Amazing opportunity, D:-
tnils free, Femlea, 1TBE6, Park RidwTs, I |

FOPCORN Machincs, carmelerisn crisp=
ottes. cheese cont, potato chips.  Long
Eakins. 2035-F High &t. Sorlngield, Ohlo,

MAIL Order DUsInEss courss shows vou
how to make money, spare or fulltime,
Temches professional mail order technigue

—not penny-eatching schemes. Free de-
tnlls. Nelson Company. Sharmamn,
D-ot. 404-F. Chicago,

OFERATE Legitimate amusement mia-
chines. automatie phonegraphs, Box 1581,
Po<kford, THimols ]

UELL Rugs. Make them on your sewing
machine. Mo attnchments. Hug inabrue-
tions, sample work, 50c. Danna Rugs,

T =akonit, Callf, i e

MAKE RAubber molds (ecasy) kit and ln-
ctructions £1.00. Arits, 1130 E. 4th St..
Jackronvlle. Fla

“"RAISE Chickens In aitle, spare room or
mazement.  Enormous  profits, | Details
free, Oshkosh Homecralters, Oshkosh,
Wisconsn.

CIRCULA -8 Honestly mailed. 1000 any
gl=n ®1 00, Wilngn, Box 30, Marms, T nn

MAIL Ordor plan 10e. Satisfaction guar-
antoed, Girorse Bonch, Hanover, Mass,

FREE Litcrature on 101 money-making
business opportunities, Francis Co.. Hope,
R. I

PAOFESSIONAL Mallorder mAERZINC=—
10c. Mailorder directory—I1be, Kralt Pub-
Heations. Ayracuse, New Yorl,

LIQUID Marblo—Colorful. glazed! AMaold,
brush, spray! Composition floors, ribber-
lastic molds. Partieufars free,  Marblelz-
ine Bervies, Edwardsviile. Illinols.

MAKE Money plating things at home,
Amazing profits. Mak> your own_ outflt
Inexpensive. Formulns, ns bbc. Eemic-
Plate. PE. Park Ridgn. Tl

QUARTER Million reported. Mall order
rlan §1.00. Edward Taylor, 3499 13th East,
Fault Loke, Ttah.

CASH For buticrilics, insects, See Sin-
clair display adveriisement page 164,

CAPITAL Seekers put your project be-
fore 260 key-men, t trifling. Details
free. Amster Leonnrd, Fox Theater Bulld-
ine, Detroit, Michigan,

OWHN And operabe n gencral apoliance
repalr shop, Bmall eapital establishes you
In profitable steady repeat buslness. Com-
plete, lllustrated course cnables mechan-
feally inclined men to have lifetime busi-
ness, All phases of genera! appliance fe-
palring, how to securs business, ete,,
COVETE Send todey for free literature.
Christy’ Supply Co.. Dept. 106, 2838 X,
Central Ave, Chicaso ,

GPER-!TE Profituble “route” four com-
partment vendars. Bmall  lnvestment.
Penny Kine. 121 Chout+au. BE. Lowts.

ANGORA Rabbita and woal ah-lﬁ.l:.mt ut
home, Profitable, small enpital, Maurice
S-J.Ih'l' {Plonesr  Breeder), & Melrose
Stire<t. Buffalo. N. ¥.

FLABTEX Industries uﬂ'ers industriouns
men AN oppartunity to start & business af
their own, manufacturing art g noy=
elthes, souvenirs, ete., In F]uu-: l-n:i mar=
ble imitation. 6o meterial makes 51 avki-
cles, Rubber moulds furnlshed for speed
nroduction, Small investment brings good
returns, Big chain store orders now being
pluced.  Writ> for interesting  bookiet
mailed free. Plastex Industries, Dept. A,
1085 Washington Ave , Mew Yok,

“LIQUI.IJ Rubber guaranteed for mald
making, quart 51.85. gallon £5.75. Free in-
structions. Southern Serviee, 1203-A Jack-
sonville, Pla,

ETUDY And become a leensed bracti-
tloner of ths new psyehological religious
conception called *'Oneness’’ for health,
happiness and prosperity for self nnd oth-
ers, Home study course. Exclusive terri-
tory In your district now open. Be first,
T.000 word booklet frec. Write “Oneness
Society,"’ Box 71, Btoneham, Mass,

EXTRA Income—Plenty mail s:lllng
purltcumr.len. Write Katz, 4354 N, bqr'[
ngo.

SI0N And showcard painting simplified
with Master Patterns and wr Iru i.‘.Dl.'lj'-
righted instructions. Samples
Iree. Economical Sign Serviee, 15'1'1 Nnrl'.h
Halsted, Ellll:nlo

TURN Trash into casn—32 dim
mercinl Bervice, Morgan !Lildg',.
son. HAansns.

MEN—Women. operate “Specialty Candy
Tactory'' home, all or spare time, ap-
tunity for steady income. (Our 33d year.)
Ragsdale Candies. East Orange, N. J.

Com-
Hutl:.'h.in-
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SOMETHING Brand new for a very prof-
itable occupatlon. Calllng on hardware
dealers, jabbers and homea to  repnir
chipped poreelain or enamel surfaces like
new. on bathroom Axtures, refrigeralors,
stoves, washers, ete. Cuaranteed. Ko ex-
perience needed, Kit costs $0.850. retorns
over §300.00. J. Oren Barker, Distributer,
Deansboro, M. Y,

GoLD Blu:nnl.nn:. Fascinating, profit-
mblz. Free booklet, Home City Speciallies,
T |:|L P1273, Sprinefleld. Massachuseits.

TWE | Product ensily ob-

WE Buy [rom Yyou.
tained everywhere. Superlor Bpecialties,
Eor nrfleld, IMinols.

£50-£100 WEEKLY Using sawdust. Da-
talls dime, deductible from order.
ent. #1483 Arthur. Rochester. M. ¥,

10,000 MONEY Making ideas. ‘Write
Sterling Products Cn.. Springfield, 1L

MANUFACCURE Profit-making necessi-

tles everybody, everywhere, buys, sells—
repeats!  Investment amall, Valoabls dx-
tadls, atamp. Millers' Chemists. ‘Tampa,
Florida.

OPPORTUNITIES In plasties. Liguid
marble, “Spow-white,”” “'Unted.” “‘mot-

tled.'" Uselul, practical, sconomical.
orful composition Oooring. Lifetimes wear.

Clem- |

MAIL Order business is your ompariu-
nity., Many begin small now earn thou-
sands vearly. No personal contacts. bound-
less selection. Have over 40 years experi-
ence, will help you succeed, 25¢ brings 2
valuable booklets, None free. B. Breniser,
""iT 8. Ela-l E'i:d.lauelnma..

E Your own boss. Amazing profts.
Nassaly Co. Winston-Balem. N. O.

WE Suecceas(ully sgell Inventions, pat-
ented and unpatonted. Wreite us, 1f vou
have a practical, useful iden for sale.
Chrl.rl.::red Institule af .Mfﬂl'ﬂﬂh Inven-
lars. t. 4-0. Washington. 1.

CI-I.H.RTER.'!. Dwlawarae: besl, th.el'pﬂ-t.:
free forms. Colonial Charter Co., Wil-
rilmrton. Del :

FOOLPROOF Rubber, mold making,
nvlaster casting, tremendous market. large
profits, 24 page instructive catalegue free,
Flastic Arts, 711 Neely, Muncie, Indinna.

WHERE To buv at lowest wholesale
prices, Information free. Yoréna, Box
P "Il:l: Havonne, M. J.

DP‘ZEHATE Mail arder business at home.
Details dime. Maples, 3418 SBouth Marsh-
feld. Chicaeo. Illinais.

GO0D Paving buosiness sllverini m!r-

Low eest. Plexible molds. Make your own. :f::, “’Eﬁ’,’i’;ﬁm'“n'ﬁ.fm‘? br;ﬂf;u metnnd_
table. Liternture free. Gompoe-Tex, Free particulars and proafs. QGunmetal
Box 786, 5t Louis, Mo, Co.. Ave. H. Decatur. IIL

NEW York offic under your own mame,
£1.00 monthly, $T7.30 ¥enrly., Co-operaiive
Offices. 126 Lexineton Avenue, New York.

I DARE You beab this offer. Artwork,
layout, o prepared absolutely free
Complete cbl.lLs free.  United. 287-P

Broadway, New York.
L R R T

A y : B
FPhiladelnhia. S

127 WAYS To make money. in home or
office. business of your own. Full partie-
u]a.rlf free. Elite Co., 214 Grand St New

ore.

HOW An dwh:r:tonhmnﬂnlhlhﬂlr
explained, free particulars. Barvice,
Wapakonets. Dhlu

MAKE Money by mall, the way we do,
Tree Information. Harwmd.. P=1107
Broadway. New York

MAKE Artificial marble, Noavelties,
floors, pottery. Cement secrets, Brilliant
sample 3c. John A, Pavn. 945 Grande

HOUSE Plan bDooks—Latest Htlea—Bar-
ealn _catalog free. Pooular Mechanles, 8633
Bt. Clair. Chicago,

Yista Avenue, Los Angeles. Calif.
D

EARNING Owpportunities ealore.
talls 10¢. Ofter, T025 6Tth, Glendnle, M, Y,

T'LL Share my profit in hall 'w:lth you,

and start you in the mail order business,
ils T5c. Bourdon Unlts, 518 A, Justin,
Glendale. Calif,

COLLECTION Of 130 chalee wractieal
suecessiul  business  plans  {lllustrated)
£1.00, money refunded. Premiom Mart,
LoCrosse, Wis. o

DOLLARS,. Quarters. daily. Instructlons
28e. Jerome Barnes, 3011 Glasgow, Poris-
matth, Virginia,

BEHORT Cuts bto fortunes. Thousands of

formulas, trade secrels, 650 pages £1.50
Premium Mart, LaCrosse, Wis,
You wmive us 5% flrat $600 wyoo
Afternoons freel ‘Work home.
M month reported (exceptional—iull-
me), Expect surprise! National, Bex
lhu Ban Bernarding, Callf.

COLOR Concrete with chemicnls,
ing wells. Stucco-rock. Benches
concrele pottery.
den  ornaments.

Wish-
Epin
Cement artistry, Gar-
Cn:lﬂ glaze. Conecrete

paints, Mnr’nll.nn. -“Fh 10c. Hollywood
Cement ua fL, onderland. Holly-

BWISS Music box works—S1.25 to 3110,
Buitable for many novelbies, Mermod
nrgg.'ni:_u:atturerL 147 West 46th Street, New

BINGLE-INGREDIENT Punm:]-.-;' Mo
manufneturing! B. Hinfard, Port Lauder-
dale. Florida.

GOOD Monevmaking opportunities, de-
tails free. Bunny's, Riverside, Croton-on-
Hudson, M. ¥,

PROFITS From ¥our business, Qwn and
onerate Adams e gum vendors, We help
Drtalls free. ©. ¥, Oorporstion,
West 46ith Sireet, New York City,

OWHN A eash business? Mo selling. Op-

erate “Bliver King' vendors. $3.85
Free instructions, Auntomatic, MIZ3-A
lerton, Chicame.

H.a.I-:E More money m-J.iI:np: Red Comet
Fire Control Products. today far
free facts. Red l:nmrt, 'I'GE Eomut Bulld-
ine, Littleton, Colorado,

MAEKE Color-glazed concrete potlery,
statunry, mravestones, tiles, walls, foors,
nt waterproofing. Booklet, color-

HMntional tteries, Minneap-

MAHKE Oenuine rubber

molds. Details
free. June. F

101 -B Beech, Holvoke Mass
ELITE Callection of business plans, con-
tains 127 tested plans and murn of fnrmu-
lps. Btart own business;

Farticuiars free. Elite Co.. 211. ﬂ‘l‘l.l:ld. B'r..
Hew York.
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MONEYMAKING OFFORTUNITIES

EARN Money at hame! Thousands dol
“Home Worker Mpgazine iells how. Bams
ple 25¢. Bizemore, Box 7. 4017 North Kost-

Eer. Chicago,
SELL By maill Make sparetime pay
with profilable home mallorder business.

Constructive ltera
onportunities!
Chicaga,

YOU'LL Like resilvering mirrors. table-
ware, making chipped glass nameplates,
signs, Write Bprinkle, Plater, 287, Mn-
rion. Indiana.

HE A professional serapbooker. Big [ees,
Unlimited opportunities. Can be done at
home, No competition. Mo unit,l] m:r‘:tcd
Write to B-crlnbouh:r Guild, FPark
Place, Mew York,

P'R_E:E-—Hnmlna. nnp-nnunltlea, elrea=
];c.rs. Lincoln Bupply, Box 32, Irwin,
nni.

LATEST Money-making opportunities!

Offers, plans, sample plan 10e.  Malow
Press, 3048 East B1. Cleveland. Ohio.

" BOOKKEEPERS Make monty operating
new iden bookkeeping service, Ralph Lee,
Vicksburg, Michigan

EARN Money with your typewriter ad-
dressing envelopes, circulars, typing, In-
formption 10¢: none free. Ade-PML, Box
1123 Birmingham_Ala.

EARN Money anywhere. ©Call names of
strangers. bt'l] them what thev're thinking

ba BaMing stage acts explained  Bar-
rels of fun. Professional eourse mind read-
ing, ete. §1. E. J. Gallagher. Camp Tay-
lor, Grandview. Wisconsin,

MAKE Statuary, faoring, ete. Imikation
maArble formula 258, Tdeal Servies, 11-0G,
Park Ridge. 11l

MAIL Order secrets, New
how to earn money by mail
Cheerin Beryice, Box
N. Y.

ture ecxplains amosing
Weite Jay, 1133 East 6lst.

book teaches
Postpaid e
157-%, BErooklyn,

HERE Is your opportunity! 15 sources
of inceme. mor. Box 3. Flushing. N. Y.

MONEYMAKING Mailorder oppoartunl=
tles, Tree! Postal. Schroeder. 803 Wis-
comsin. Peoria. Iilinois.

CONVERT Old lawn mowers Into elec-
trie cutters, Drawings 26 cents. Wheeler
L'l-erchlnulr St Pelersburg. Fla,

£15 RICHER Working f-geilers pub-

Itnhed in Bchemer Magazine, Alllance,

E\ll‘rlln ;fsel.'r $1.00. Two samples and pre-
m €.

CASH For butterflies, Insects, Bee Bin-
cloir display advertisement page 16A.

BIG Malls, catalogs, propos]tions,
dime.
Wis.

4 WONDERFUL Opportunities. Deotalls
dime, deductible from urd.-m' Clement,
1743 Arthur, Rochester,

FORMULAS For any .':nwn prepammtion
including ecormeticz, beverages, insecti-
cldes, germicides, cleaners, ete,, only $1.00
each. Batisfaction guaranteed. Kevy Chem-
ienl Company., 1317 VanBuren. Chicago,

SELL Anvthing for cash. *'I Want io
Buy'' tells you where, Copy 10c. Relluble,
Baow 107, LaGrangs, I,

TWENTY Dallars dnlh’ rﬂ:lllmtnl lube,
Bolsset, Box 483-A New Orleans

FREE. Big opportunity ull'm I‘.u Inn-k:
maney. Weiz~l, Valhalla, N ¥,

MATEURS Hnlm 54 weekly with_the
new Mational Cartoon Originator. Free
irinl, National Artlsts Bureau, 801 North
Marsalis, Dallas. Texns.

WILL You m®ive us 5% frst 5600 you
make? Afternoons free! Wark home.
£1.000 month reported (exceptional—iull-
tmel, ¢t surprige, MNational, Box
1340, Ban Bernardino, Calif.

th for others? Have others
work for you. Bplendld profits received.
Detalls 10c (caln), Dave Bertelson. Ante-

lope. Montana,

CASH In on your spare time. Read
“Progressive Mall Trade'' magneine, Yoo
ek evervihing—"‘money-making'' Jdeas,
plans, schemes, tips and inspiratienal ar-
ticles—opportunities for men in most ev-

Bend
Service Press, Box 167, Waukeshs,

ery walk of life. Bample 10e. Lang-
lev. Pub.. 631 Roscos Bt.. Chicago,

FABTEST Growing moail order business
of today. Enormous demand. Is [ree,
Charles Behroeder, 56 West Woashington,
Chicngo. IHlinois,

AMATEUR Cartoonisiz, earn big proi-
Ita. duplicating comical advertising car-
toons. Komic-Ads. Argvle, Wisconsin,

MAKE Money easily, pleasantly with
roadside stand. Write Pame-S-8ystem,

Lathrop, Colif

HOIZI'I'..DS ﬂunnhhed for castineg toy
soldiers, India tn.ng warshins., sink-
S M e
:nﬂ:!'ﬁ IE;:! o Er_m.ercu 645 Bpeneer,
Ghent, N. ¥.

WHOLESALE Bources, BO0.000 arilcles.
Free direciory. Maywoode, 1107 Broadway,
New Yark.

182 THINGS “You can easily make for
fun or profit. 50c. Popular Mechanies
Fress, Room G40, 200 E. Ontario. Chicago.

FORMULAS, FLANS, ETC.

AUTHENTIC Formulary., Instructions
and supnly sources for easily making
10,040 profitable pmdueta Complete book
—024 pages.  51.50 d or C.OD.
{Forelgn §1.85). Catal 3: Adams Brown
Company. Chestnut Hill, Massachusetts.

FORMULAS: 3 Varnish, 5 wood stains.
ﬁs;a Russell. Box 1028, Cedar Raplds,

MAKE Fast uel]im!: m'udn.ctu “'Chemist
Approved Form Cntalog free. Eem-
ien, 12-P Park R!d.:m Ilinods.

BALTED Peanuts in the ahe]'_r Formula
?{7 “Enmm 25c. 8P Co.. Penn Yan,

FORMULA Guaranteed to kill ringwaorm,
athlete’s foot, Zhc, Agnes Luzader. Winn-
field. Louisiana,

i uﬁ"g]mu.l; c:.elalm. A?ﬂmg an-
yzed eatern Chemical,
Oregon.

ICELESS Tee! Colder! Cleaner! Chesap-
le{r; Instructions 25e. Duffy, Covington,

SINGLE-INGREDIENT Farmiilas!
manulacturing!
dale, Florida,

ELITE Pormulns and plans; make and
sell your own products. Deseriptive
let free. Elite Co., 214 Orand St New

No
A. Einfoerd, Fort Lauder-

York.

FORMULAS — Latest., best. Analysis.
Literature {ree, Bellorl. Engineering
Building, Chicamo.

BTATE Licensed chemist, 28 years ex-
perience, formerly ln umulm' of the Britiah
wovernment. Wil urnish high grade for-
miuilns, proces trade secrets.
for lists. Dr. W L. El.irmm!m 230 Gor-

don Ave., Syracuse.
NEW. Money making formulas book tells
how o go TEEU business for vourself. Send

for free details. Popular Mechanics, 200
E. Ontario, Chicago,

POPULAR MECHANICS




CHNEMISTRY

FREE! Catnlog chemicals, laboratory
supplies for students, new ldea chemical-
kits. apparatus-outfita. Sclentifle books at
farolit; s, o, bogE
cal needs, ggraphic chemicals, )
Wrile Winn MIR., JEB, 124 W_ 23
5t.. Wew York.

CQIANT Crystals. Grow them!
onle ervstel end directions e
[an Minden, Nebraska.

P"R.EE Catalogue, Chemistiry,
DSOS,

Embry=
Kimber=

mineral-
le8C0nEs,

SELL Mylan hoslery and give fine silk
hase for half price in combloation order,
Guaranteed against holes, snags, and runs
ar replaced free. Hose for your own per=-
sonal use given with large outfit. Rush
name and hose size today. Wilknit, Desk
BF-37. Greenfleld. Ohio.

ELOIN And Waltham wrist and pocket
watches, reconditioned llke new. [rom
52.95. Write for catalog, Dearborn Watch
Co. & So. Wabish., Chicaro.

BTART Small—Grow [ast. Our desler
agents make good profits. No lnvestment
needed.  Open regular palnt store lmter.

SELL “Out clocks" for dentists and
physiclans or any business. Quick seller,
Bample 26c. New England Card Co.. 378
Highland Ave.. Wesl Samerville, Hi.!-ll._"_

AMAZING Calculntor, accurately adds,
subtracts, multiplies, divides, Blmple to

vperate, Sells for ondy $7.50. Profit 335
ta 404, Ewvery offiee desk, store, [actory,

home, prospects, Write for detalls. For-

elen inguiries welcomed. Lightning Cal-

::LII.n.rEnr Co.. Dept, 18, Crend HRapids,
b,

SELL Individualleed belts, buckles. Over
thousnnd emblenis Lo ehoose. FPostl money

Ll ong Y, micT
Write Ma Dent. I-1. Box 326, Eving- muker, Rapeat business. Write today spe-

TT““]' Laberatories. Evanston LUnols. vme"':m&?‘a" o ; cial putfit ofer. Hook-Fost Specialties,

HAKDROOK For Chemical Experiment- - 2 3 Box 1435, Providence. Rhode Island.
erg, hundreds of experiments, (lustrated, AGENTS Organizations. Sell werld's =+ = -
sl Experiment booklet 15c, Free catalog. vqlnn.}!cr r:lcaﬁnzﬁgrasmtggmngg:_ﬂ. rﬂuﬁg_ mri‘f;:’;:*ﬁ;aﬂﬁiﬁsﬂﬁﬂfnﬁ%ﬂmﬂ!ﬁu:
HOwMEE - Susaubo Oommeny. BaAU. | e, o ST RE | Bauer Shoo. Rockford. Tilinots

PREE Chemistry catnlog. Supplies at STORAGE Baltery clamps. Clamn re= AGENTS, Pitchmen, amazing new 10

Bel ulp complete laboratory, Eemkit
ﬂctenu ¢ Corp.. 357F Bridee 3i., Brook-
Iyn. N ¥

CHEMICALS, Laboratory, ﬂm'l‘l-l‘t. ID-
rnuhu Send 3o for catalog CPL,

ical Bupply 'Dum]%ln; 1176 Mt HUD'I
Avenue, Rochester. +

SPECTROSCOPE For quick chemlcal
annlysis 32,50 nﬁ.um Sons, Campbell,

Callfornia.

CHEMICALS In 5S¢ quantities. Catalog
Bg. Fleischer's %n torles, Medford,

HELF WANTED

AMAZING Offer! I°1] send you abso-
lutely free blw assortment of netual, Tull
Elze s, household products waorth £5.00.
and show vou how Lo eidfd MOOEY 0 BRATE
time, without experience. Zanol.
Monmouth, Cloclnnatl. Ohlo.

BTEADY Work, good pay, Rellable man
wanted to enll on farmers. No experlence
or capital required. Pleasant work, Home
every night. Big money every day., Won-
derful new propositlon.  Partieulars Tree.
}l]?ﬁggj MeNess Co.. Dept. 518 Freeport,

5.

LOCAL Agents wanted to wear and dem-
onstrate sults to friends. Mo canvassers,
Partin]l poyment plan. Up to £12 in a day.
Experience unnecessary.  Valuable demon-
strating eouipment. actual samples Tree.
Bltﬁn.eﬂeld. 1300 Harrison. Dept, T-817,

caED,

FERMANENT Representative wanted for
Hoover uniforms to call on restaurants,
hotels. beauty parlors, doclors, nurses,
others, Excellent income. Leads furnished,
Eguipment iree. Hoover. Dapt. TH-100,
251 W. 19th. New York.

OROCERIES Free! Just agree to show
friends. netghbors, others and I'll give you
85,00 mssoriment foods, grocerles, eata..
free. Amazingly slmple way to make good
maoney, Bend noe money—iust name and
nddress. Zanel, 2281 Monmouth, Cineln-
natl. Ohio.

AGENTS WANTED

CONVINCING Facta about two sales and
profit producing leaders—LaRene. the new
nnd different shompop, and Eazer, the
clenner without equal, Business and prof-
its from these leaders are eye . OpEnoTs,

Oet particulars tedny. Compnny.
Lebanon, Fenno. s

BTARTLING Proflts sclling “Omange
Cancentrate.”  delleious  nalural  oraparns
drink. Sells llku wildfire, Roeadstands,
Fesorls, cam hespitals, hotals, Immes
farmers_big buvers. Sample free to hus
tlers, Eldmd-u Fruit Julee Co.. 3358 GIII‘-
ton Ave,. Chicago,

AGENTS (Champlon belts), suspenders,
for al]l who wear, Samples e, Institute,
684 W, Baltimore Si., Baltimore, Md,

AGENTS $1.00 Starts vou in business.
Bell ties 1005 profit. Send $1.00 for com-
olete lUne aof tiss (value 2004, Frées éal-
alogue. Radio Oity Neckwear. 112 West
Bith (M-3), New York. M. Y.

FLASHY Eleciric razor (lifetime gunrs
antec. $15.00 appearance, OrmAnee b
puncheard deals. l.'.:l:tut 51.25 dozen lots,
sells dealers $2.50. takes in 86,00, Samnple
£1.89 prepald. Moran, Box 17T-p, k=
port, New York,

AGENTS Make hi ﬂl"ﬁﬂh oz food
D i F:ﬁmf!!

e -

Ho-Ro-Co. 2B10-W Dodter. St Louls. Mo

JUNE, 1941

maver combined. guaranteed. 20 cis. post-
paid In . 5. Agents wanted, Wiiers Ter-
minal Company. Atlantic. Town,

GLASS Cleaner—costs Jo, uzlls £l.00.
Sample free, Western, Tehi, Tiah.

OMEN Awents. Free details about n
mighty pleasant and profitable opporiu-
ﬂ‘m&. Michel, 52 Congress St.. Jersey Cily,

MILLION Articles. Buy wholesale, Val-
nable directory l0e. Ideal Berviee, D-8,
Park Ridee T1L

300 PROFIT Selling revolutionary oot
comfort. longer wenr, teless shoelaces.
Snmple pair 10g. Mercer, 307-0 East 108,
HNew York

T MEN Wanted by world wide industry,
Write today for particulars nhout few good
old Rawleigh roubes that have wpold well
for years, Established, proftable business.
Over 200 farm and home necessities. In-
dustry and relinbility main guallfications,
Man with aute vreferred. Give nge, ex-
perience, rteferences, Rawlsigh's, Dept,
F-N-PPM Frespart, I1L .

ELOING; Walthams; wrlst wn.t,chl:s
£31.25, Free wholesalo catalog, Louis Por-
loff, 7239 Walnut Street. Philadelphia, Pa,

FREE Whater and our coneenirabes make
72 products. We supply labels, bobtles,
Enormous profits. Qualco, E-20000 Rus-
sell, Dwetrolt.

MIDDLE Aged salesmen. Sell Killroacot,
100 profit, Protected territory. Sample
10c. Buskett. Joolin, Mo,

YOU'LL _I.-I.Il;'u restivering mlrrors, table-

ware, moaking chipped giass Dameplates,
slzns.  Write Sprinkle, Plater, 128, Ma-
rlen, Indiana,

DALLING M] lhealth food salesmen,
Min-A-Rex — MAMarvelous revalutlonary
henlth-yielding mineral produst—wants
agenis,  Write Min-A-Rex, 6024 Misslon

EI‘. %Ill'l Franciscn

ROMANTIC South Americen beverage.
Delicious. Patented, Territorind  exelu-
sivity, Liberal samples postpald, 200 cups
BSe, 2000 £5.85, 4000 £5.85 USA certifled
cheeks. Mate Triunfo. Ltd.., Visconde
Nacar 1501. Curitiba. Brazil.

S5ALES Pepule wonted, We credit you,
Dobhs Drug Co . New Orleans, L.u.._

NOVELTY Ash tray, sample 10e,
Holanko, 5105 Winona 8t . Chicago.

w.

cent seller.  Make §4.00 to S800 dally,
Lovely, 17348 Washington, St Loul

: L5 Mo,
WILL You give us 57 firat %600 you
make?  Afternoons  free! Work home,
51000 month reported (oxceptional—iull-
timel, Exnect surprise.  MWational, Box
1240-1, Ban Bernardino, Calif.

FREE *Service Signal” demonstrator.
Post card brings detmils. Knlpp, Long
Beach, Callfornia.

BIG Maner taking orders: shirts. ties.
hosiery. underwear. pants, jackets. sweat-
ers, unilormis, ete, wles eqilpment [rea.
Expariencd Unnecessary. Nimrod, 4022-AN
Lincoin. Chicazo.

FREE Brush offer with new toilet bowl
l.'-l-cnncr. Sell 36c to §1.00, Bkasol Corp.,
Riace Course, E!.. Laontls,

FREEI"' Mexican curios, novellies,
1005 profit!  Marguezp, Apartado 1176,
Mexieo Oity.

WINDOW Sign letters, Penny each.
Lnrge sizes. MNew styles. Absolutely beau-
tiful, Free spmples. Atlns, T941 Halsted,
Chichga,

GOOD Sideline fer printing and adver-
Lizing salesmen. Decalcomanln mmu nan
in small quantities. Great deman

make money applving initials on a'ut.umu-
biles. Free samples. “Ralep,' 727 Atlan-
He Ave,, Boston, hMoss,

WE Poack udw:tn under ¥our Inbel,
Cleaners, I products, ete, Big proflts,
low prices. Samples Ifree, Besteo, 5007
Irﬂn: Park, Chicago.

AGENTS: Smash go nrices!
coffee 12 Ib.  4-pa. vanilla B':e. Razor
blades 10 for Blhe. 100 sticks chewlng p,'lﬂ;m
12¢. 150 olther bargalns, Preminms.
perience  unnecessary. Carnalion Com-
pany. PO. Bi. Louls, Mo

EARN Money in your spare time {aking
subscriptions to Popular Mechanbcs, ]:rn.-
limited possibilities, every family o
pect. Easy to soll. Bonus paid in ad Itlnn

to liberal commission, Send postcard for
:I'ul'thtr details today, Circulation Dept,,
Fopular Mechanlcs Magazine, 200 E. On-
tario Hi., Chicazo.

AGENTS: Stamplng names on pocket-key
protectors. Sample check with your name
address, 25e, Stamping oubfits. Emblem
checks, check-foba, name plotes. Hart Mg
Co.. 301 Degrow =1 Brnnl.t]_lm N "{,

Banbos

EARN £10-516 Duily ppplving beawtiful
silver and galdlike slen Ietlers. Cost g,
Free samplea. Modernlsiic Slgns. B-3000
Lincoln. Chicago

NEW York office under ¥our own name,
100 monthly, E7.30 yenrly, Co- npnmuvn
Diffices, 128 LE‘IJEI'E[.DL'I AVEnme. NE'I‘ YEI!'I

NEW Sensstionsl no leak tollet tank
vulvie. Bells on sight. Bile comiuission.
Get territory and become Independent.
Every house a prospect. The Elhar Manu-

facturing Company. So. Glens Fulls, M. ¥,

00 FACTORIES Offer vou newest fast-
est sellers. Amazing selection, marvelous
values, bigger profits than ever, Get all
through New Agents' Buyving Guide. Sent
for only 51 eash; or wrile [or particulars.
Ginss Publishing Co.. Ellwood City, Penna.

“G0O0D Bless America™ npin.  Patriotic
specinlties. Big demand. Rush dime (coin)
for sample and plin, Coleman’'s. Smith-
boro, M. ¥.

PERFUME Sells llke wild to women.
¢lubs, churches, schools, Dalzene ouality,
B¢ zlze 53.00 dozen. Tucker Chemical, 212
West 138. New York City.

850 WEEELY At home Make cosmet-
Ics. favors. etc. Embploy a.l:ent.l voursell,
Albert Wilcox. Nicholls,

AGENTSE—300% Profit selliog l'nﬂd leal
lettera; stores and offices. Pred samples,
E{,gtl].uc Letter Co., 438-B Morth Clark,

icngo.

ENGRAVED Name plates, numbers
aignia, ate., eaally sold. profits .ilr.:lu. Drott
Bros., Winthrop, Mass,

GO0D FPaying business slivering mir-

JE- DRnEoeE: fiin, Mo
Free 'n"a.l:tl-: 1] Bgﬂr rm\fa‘ Gm

Co.. Ave. N. Decatur, 1l
AQENTE — Opportunity make money;

book contalnin 1!1’ B

pians; home- send for free Intr
e booklet, Illtu Co., 214 Grand
New York,

AﬂBHTEI—Tu mnli our lterature. Good
rofits FIMEess. Maywood,
llﬂalli}"l' l!ml.dwu New York.

DO ¥You wani agents [or your proposl-
tion? Your ad in this space will place
message before hundreds of men secking
fnst-gelling products, My folder “'How Lo
Secure Aments.”™ 8 flled with proof. TI'1
gladly send ¥ou » copy free. F. W. Johm-
son, Mannger Clossifled Jl.d'l-'erti.ul:l:lr. Pop=
Elt“ Mechanles Magazine, 0 E. Cmtarlo

Chicago.
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HIGH-GRADE SALESMEN

EDUCATIONAL AND INSTRUCTION

ADVERTISING Book moiches. Amer- WELDING—Electric are. Learn orofit-
fen's lnrgest manufacturer of unlon lab-] able trade ouickly through actunl prace-
book matches, Fast selling line. Large | tiee. Individual welder Instruction at
sales producing kit  Bample matches. bare cost of materinls. Full partleulars
Complete cut catalog, 13 color combinn- | free. Valunble welding book Sle,
tlons makes selling easy. Commission in | Hobark Welding School, Box M-611,
ndvance. Buverior Match Company. 7530 | Trov Ohin
Greenwood. Dept. M-8, Chicaso. NEW Opportunities In alr conditieoning,

MAKE Big money! Demonstrate lulu- electric  refrigeration and auto body-
matic electric hot dog cooker, 118 fender  including metal work, welding,
sightl, Eating places, taverns, dru amru paintine. Mpny trained men enrm up to
wild about it. Write for big profit deal. | S353-850 weekly, Stari preparing now. Get
Wienie Chef, 2301 W, Hubbard, Dept, E-18, | free Tacts, THltes Engineering Institute,
Chicaga. 1414 Belden. Dept. 118, Chicago

REVOLUTIONARY  Mew invention. TRADE Magasines. Current samples—
Thousands prospects everywhere, Men | trade. technleal, clazs, Books on advertis-
enrning high as  $100.00-3150.00 wesk. ing, printing, engraving. ele. Discounts.
Placed on free trinl Bells itself. Orders | Lisis free. Commercin]l Engraving Pub-
financed by factory. Protected territory | lishing Company. 34-R North Ritter Ave-
available, Pree demonsirator offer, Sales. | nue. Indianapolls. Indiana.

manager, 2440 Lincoln Ave., Dept, R-1716,
Chicaro,

NOVEL Office necessity, Sells on ni:hl
Exceptionsl merit. Sore fire repeat bas
ness.  Ble profit.  Address: Rush, 231- B
West Water, Svrncuse. N,

BELL Sensationn]l new book match line,
Low mrices. big cash commissions daily.
Also salesbooks., gummed tape. business
mnh H-I‘rﬂi‘l#ﬂltr'i’. ete, Free outfit.  Write

Match, 2134 Van Buren,
DEI:IL "46. Chicamn

RIG Commissicns—sellln
luledd pricing tickets. me shielf munjr!—
ng, To restauranis, menu covers,

F. Pricing Press, 134 White 8t,, New Ym:k,..

EVERY Business buys [tems we mang=-
facture. Write Dept. FM5, P.O. Box 1315,
Oklahomn City.

PRINTING Salesman wanted, free out-
fit. Raoute 3, Box B34, Miami, Florida,

EVERY Business must buy. Printing,
advertising specinltics. book matches. eto.
Take arders far the ploneer line—1000 ne-
cefalty [tema at 507 price saving. Pree
deals. 40 advaneed commisalon, bomus.
Experience unnecessary. Outfit free. Da-
vid Lione]l Press, 312 S5, Hamilton, Dept.

. Chicamo.

CALENDARS—Besutiful complete line,
all alzes, including jumbos, samples free,
Start now, be the first in the feld. Flem=
dng  Cplendar Company, G2 Cottoge
Grove. Chicago.

ADVERTIBING Book matches offer lib-
eral earnings—{ull, epare time. Experi-
ence unnecessary, Pactory direct. Low
orices for fne gualily, guick deliverieos,
help et orders: faster repeats. All busi-
ness firms prospects. Free outfit. Instrue-
tions, American Match & Printing Co.,
Dept. 66, 4822 Bouth Trumbull Ave., Chi-
CARD,

“RED Hot" patrictic seller—Cash in on
hottest specialty out—""Sells on sight™ to
every kind of business. Retails 83,95 your
vrofit $1.50. Ten second demonsiration
makes 10 to 20 m'deru day, ]:n:lsslh]n Ex-
pericnce  UNDCCCEsn nrt Lime,
Free sample ofer, hli:s. 1105 La.n'rem:e
Dept. PM-6, Chicago,

to stores eel-

LEARN Auto-finnnece. mun.a.l-lé;a.;:
Inexpensive course, Mebraskan Pinance
Co.. Lincoln, Webraska

MY HNew way—Blue way mathematies,
tilustrated, Anolyzes, dramatizes. visual-

tzes mathematies, §1 prepaid. ©. E, Blue,
Teacher, Rosemead, Callfornia,
DE?‘ELDPING Personality: decornting

he home! serapbook keeping Instruction:
ﬂbc each, MNatlonal Education Bureau. B14
Mass. Ave. N. E.. Washington. D. C,
LEARN Watchmaking. Material instroe-
tions for start and wh ale supply cata-
log. all $1.00. Refund not satisfactory.
Blewarl's. 721 Olive. St. Louls. Mo,

WATCH Hepairing s steadvy orofitable
work. Experts usually in demand. You
can learn watchmaking teade at home,
spnre time, MNew original instruetion svs-
tem., Seript engraving course included,
Write for free details today! Nelson Co.,
B Gherman. Dept. F-2001, Chicogo,

U. B. Government Jobs. 105-%175 month.
Men-waomen. Prepare now at home for
oxgminatlons. Pill particulars—I1ist posl-
tions. free. Write today. Franklin Insti-
tute, Dept, T3, Rochester. N, Y.

MEN Wanted—Big hur—I.-:n-rn welding.
Free booklet No. 3 tella Biate are.
International Trades Imtltnbe T41-45 W,
Toth, Chicuge,

HOME Study for degroe
Muotaphysics, P'hJImn‘u?w, Bill e in-
formation. College of Universal Truth,
10-F East Jockson. Chicneo,

LOCKSMITH Course, Lock pleking. ete.
£1.00 prepnid, Locksmith., Canadian. Tex.

LEARN A mood trade now. Bilg demand
for welders and mechanice, Complete prac-
tien] courses In arc and aceiviene welding,

Pavehology,
e. Fre

aulo and aviation mechanics, an
fender bumping, spray painting. metal
finishing. ete. w rates. Pay after grad-
untion plan, Write today for big illustrat-
ed entnlog, Michigan Trade School, 37544
Woodwnrd, Dheirail, Mich,

AUDITING Lessons by C.P A,  New
method, Quick. Simple. Cheap. Infor-

mation free,  Public  Accounting School,
P.O. Box 1534, Memgphis, Tenn,

T METALIZED Baby shoes, other keep-
Bakes, Big profits. No investment. Artco,
5308n Wabncda, 5t Louis,

BCROLLWAYT Mallers =ell larger cal-
endars,  Information. sample 10c. Seroll-
wayt. 1440 Broadway, Oaklond, Californis.

BBHE&TlﬂH.ﬁ.L PntLah Send S0c far
shles ki, Products, 5310 Glenwood. Chi-

ChED.

BELL Bargains! MNovelties, paper spe-

ties, greeting cards! Big profits! Cat-

alog free! Elfes, B-438 North Wells, Ohi-
CALD.

00 75 PROFIT Selling EI]I:I-EI:‘itJ: slgns
to stores, restnurants. taverns. J. A. Bax-
ter, Cambridge, Ohio,

MAKE More money selling Red Comet
Fire Control Products. Write today for
Iree focts. Red Comet, T04 Comet Build-
ine, Littleton, Colorada,

NEW Bpeclalty—ESells every business and
professionn]l man. Four 515 sales daily pay

CLINICAL Laboratory technle taught in
your own home, Practice outfit suonlied.
Dulletin [free. Imperin]l Technical Insti-
tute, Box 4#4-E. Elkhart. Indians,

LEARNM Hig pay trades in o few weoeks,
Decorating. paperhanging, eraining, mar-
bling, sign and pictorial painting. Cata-
low free. Chicago Painling Schosl, 103
West Lake Street. Chicaga.

LEATN Auto mechanics, body, r
welding electricity r\errl I‘l.l'.1m:| Dlue
Stevinson’s, J008A

CARTOONING, COMMERCIAL ART,
SHOWCARD WRITING, SIGN PAINTING

ILLUSTRATED Method now makes
drowing easy. Amazingly simplified. Moat
practical method possible to coneeive. Big
carnings. Comnlete method §$1. or send dc
stamp for eye-opening particulars, Leon
fﬂi?r!gmrrcill Artist), Box 253, Los Angeles,

if,

POSTERS. Signs and pictures. guickly
and enslly made with Clear-Ooticon. Cat-
alog free. Bign Publlzhing Co,. 3335 Cass,

St Louls. Mo ==
ke, Hartman

TRIAL Cartoon lesson,
Etudios, 2438 W, Lincoln, Mebr.

SEND For free details Migs Course in
Cartooning. Box 893, Borinefield, Mass.

PEN And ink drawings. Let us draw
your advertising and catalogue [Hustra-
Ilﬁl‘la lrﬂh! hotos, copies or objects, t

work alr mrices. Heraldle Btudios,
194P DH.I:I:dB]i.' Avenue. Chicame. TIL

FREE—Big list of helpful books. Pop-
El;ll::all:;thnmu Press, 200 E. Ontarlo 8t.,

MAKE $10 Weekly with the new Nation-
a] Cartoon Originator. Free trial  Nation-
Al Artisis, 801 North Marsalis. Dallas. Tex

AMATEUR Cartoonists, earn big prof-
its, duplicating comienl advertising ear-
toons, Komic-Ads. Argrle. Winconsin

!nfﬁéﬂTFm L-.-I.T.er?rn mmmm-—me
nsive process for guantity produc
tion. R, Dordal, lﬁrlntuﬂ Minn.

CARTOONING Course:—30 [llustrated
lessons. over 500 sketehes, drawing paper,
pens and pencils, §1.00 complete postoaid.
Montes Btudio, Box 985, Pasadena. Calif.

DRAW Beauliful girls, Earn big money.
New anatomy-nude guids trains anvene
to draw free hand perfectly, 30 gorgeous
nude poses, Send §1 for mmnlem tra.lnm:
ineluding individual criticsm, Ruq_
er=, #17-3 Arbuckle Bldg,, m—mlm_ N

" YOUR Ad In this spiee will bring amaz-
Ing results. T'll prove it to you. Write at
onee for interesting information. ¥ W.
%ﬁmm Room 300, 200 Epst Ontorio S,

CRRD

ADVERTISING AGENCIES. LETTER
WRITERS, FOR ADVERTISERS

MAIL-ORDER Or awent ad
Looo,000  families  throuzhout
States 51400 inch., Newspaper, mapnzine.
mailineg-lst. rate-boak, free. Chicago Ad-
'-'E;Irl':j!:lnw Amency, 20-PM West Jacksom,

N0,

BAMPLE Five column inches displey ad-
wvertising in 25 newapapers for 815, Foot-
prints, Fountain Green. Tilinois.

GUARANTEED Resultful mailorder let-
fers, circulars, Tolders, chmprigns,
planned, written. Moderate charges. In-
vestigate! Finkel Adservice. 348-F HKenll-
worth, Brooklyn, N, ¥,

ADVERTISE—24 Word I Tl newspapers
§2.04, Classified and display ads plased in
all publications, Lowest rates. Complets
direct mall campeigns. Outline proposi=
tion for free suggestions. Kirkpatrick Ad-
vertining, 540 Morth Michigon., Chicago,

AD\’ERTISI: 24 Words, 140 newspapers

$6.50. Lists free. Advertising Bureau,
4615-0 Cottare Cirove, Chicngo

r:ll.n"h!::!

ADVERTISING Placed nll magasines,
newspapers U.5.A., Canada, Mexico, Oen-
tral-Bouth-America, West-Indies, eat
rales. Free service, 64 puge catalog [ree,
Baker Advertizsing Agency. A-180 West
Madison., Chicago. Established 29 vyears.

LEARN Telurmh?rﬁuurtnmues now
f‘.:m‘]lgt;n:d :ﬂmnnm due M new rl{lrﬂd
[ mﬂﬂ.ﬂﬂ tlJu
free. Dodee's Institute, H.Lntt Ave,, Val-
paraiso, Ind.

EECRET Investigation, Experience un-
NECESERA] Detective particolars
Cicorge Wagner, M-2040 Sropdway, M. Y.

FLAYS, STORIES, MANUSCRIPTS

LEARN Jldﬂ:ﬂlllnn nt Mmr. Ensy prag-
tieal plan. Mo text books. Cemmen school
edueatlon suffelent. Interesting booklet
and requirements free. Page-Davis Schoal
of ndwrtugl}f 1315 Michigan Avenue,

Dept. 3431, leagn,

FREE—Mew Advertisers Rate Guide, #
pages. Includes eve ing. Lowest rates.
H. Brown Adveriising Agency. Mer-
d;nn,dlu Mart, Chicagn.

8280 weekly, Farrell cleared over $1.000.00 BTORIES, MNovels. articles—competently
monthly, Write F. E, Armstrong, Presi- | rovised, tvpewritten for editorial consid-
dent. Dept. PM, hlﬂl:ldlvb, Ala, erution, Wellon Tinney, Winnsboro, Tex.

BLADES—Rig profits. Best quality. Fac- PUBLISHERS Want storles]! Details
Hursh, Box PI1013, Harrisburg,

tory prices. Peatpaid. Ace Blades, Bul-
falo. K. ¥.

Iree,
Pemn

EIEEI.LEHT Onportunity selling our
comoplete line of brushes. largest commis-
sjons. Write for sales plan. Wire Grip
Banitary Company, 2300 5th Ave.,
HNew York.

40A

STORIES, Books, poems wanted for pub-
leation. Many eager markets.  Auther
will help vyou sell, Manuscripts marketed,
revised, typed. Christopher Carr, J636A
Chestnut, Philadelphin. Penna,

RBUSINESS BERVICE

DELAWARE Corporations wn-nileﬂ:
represented; servieed: reasonable, Cor-
poration Counselors, Wilminglon, Del

YOUR Mail recelved and u—m:tled.
showing Washington, D. C. postmark,
Hawking Mall Service. 008-a Fourtesnth.

£1.66 YEARLY Establishes permanent
mail address, Co-operative Mall Service.
128 Lexingion Avenue, New York.

POPULAR MECHANICS



TYFEWRITERS, DUPLICATORS,
OFFICE DEVICES

5.000 PRINTED Envelopes £5.25. Eson-
gﬂr Envelopes, 116 West 14th, New York
V.

INCREASE Business now. “Exccllo-
aph'’ Rotary Stencll Printer reprints
pusands evervithing you typewrite, hand-
write, draw or trace. Colors. £19.76 to
fd4. Terms. Illustrated literature free to
business or professional men.  Pittsburgh
Tyopewriter Supply. Department K-2, Pitis-
burgh. Penna.
TYPEWRITERE. Adder. mimeoograph,
multigraph, addressograph. Bend for frea

lists of hi that will help you &t
half price. Pruitt, 28 Pruitt Bldg., Chi-
CRE0,

REURBEE STAMFS AND OFFICE
SUPPLIES

COUSHIONED—3 Lines 35e; 3, 25c. Pearce
Press, Danbury, i'-'-'l:_ﬂr-'m-

BUPERIQR, Cushionsd [ndexed. Two
Hnes 325¢c; three 35c. Signatures $1.50,
Blocum, 814 Bradley., Peorin. Tlinois.

KENOB Handle, cushioned, 3 llm &"n:.
3—35c. Stamp Works. Centerport. N, Y.

CUSHIONED, Indexed, 2 lines
lines 3%c. Peerless Press, 415 Parley Bld[
Birmingham, Al

NEW Stencil stamp, sultable for slgnm-
Fm writ.en up to 2600 times without re-

1.00. Stencil Btamp Co., Box
ua.:ldl'.un Okla,

FOLDERS, Circulars, catalogs. Low
prices. Model Printing Co., Manchester,
Towa.

GUMMED Stickers—50d0 for 2.
lnea. Fred Laine. Kinney, Minn

£1.00 EACH Postpnid: 200 posteards, 500
axd circulars. 250 letterheads. bilinends,
ar 84 envelopes. Benneville, 507 West
Roosevelt, Philadelphin,

M HE.DEIHJ;F‘HINE‘: — GO0 Posteards or
A00 lebbers £1.00. Additienal bundreds. 10e.
Mo lineage limit. Samples free. Dellar
Letter Service. 180 'W. Washington. Chi-

CARD.
50¢ LOTS—Stationery; cards; Iabels.
{Samples.) Howard Weaver. Mechanics-

burg. Fenna.

LABELS, Cards. circulars. stationery.
Samples. Atlantic, Box §53-H. Rock Hill,

125 LETTERHEADS And envelopes $1.00
postonid. Hunziker's, Box 7I5-P, Minne=
‘ﬂi‘- Minnesola.

HARVEY Labels. Berea. Ohio. Hatter
Iabel valoes, Interesting samples Tree

FRINT Anvthing reasonable, Particulars
free. Hamilton Press, 4341 P, Meade, Chi-
CRED,

QUALITY Printing—unsurnpnssed.  Low
prices. Samples [ree, Fame Press, Lath-
rom, Calif.

four

THIS 8mall ad means low ecost In ob-
talning your patent, Free particulars alr-
mailed. Robert Beck. Patent Lawyer. 1206

Barrister Building. Washington, D ©

LYNWOOD B, James, Hegistered Patent
Attorney. 137 National Press Buillding,
Washington, . €, Established 1913.
Promopt. officient services, remsonable rates.

PRELIMINARY Advice free. Former ex-
aminer U, 8§, Patont Office. Lawrence Col-
bert, Matlonal Press Bldg,, Washington,
0. C.

PATENTS—Trade marks, Preliminary
advice, book and disclosure form free. Per-
sonal service. Irving L. McCathran. 1064
International Bldg., Washington, D. G.

rmistered Patent Attornoy

L. F. RANDOLPH, 302-B Victor B].IIJL
Washington. D, C. Low cost. Book and
information free.

INVENTORS—Before dlu:tmknwﬂ'uu: in-
vention to an¥one send
of Conception™: **Schedule of Government
and Altornevys’ Fees” and [nstructlons,
Bent Iree. Lancaster, Allwine & Rommel,
411 Bowen Bullding. Washington, D, Q.

PATENTS. Frotect vour idea by secur-
ing free “Proof of Invention™ folder. Ex-
'nm:ltmnnl persanal ﬂ!rviou Established
1608, E E, Vrooman,

Woodard Bildg.,
Washineton, D. C

“INVENTOR'S Quide free: full infar-
mation about patenting. selling inventlons,
Frank W, Ledermann, 154 Nassag Stresf,
New York.

USHIONED Indexed, 3 lines 35¢, Lents,
Bu:: 402-P, Youngstown, Ohio.
ENDOB Handle, cushioned. 2 lines 2B6g.
3—i5c. Btamp Works. Centerport. M. V.

"9 LINES 25c. 1 Lines 35¢, Stamp Warks,
Auburn., Nebr,

FPRINTING, MULTIGRAPHING, MIMED-
GRAFPHING, GUMMED LABELS

ALL Three printed §3, 88, 1000 envelopes,
:Im billheads and 1000 business r.at\du
Don't wall, Sensational offer. Moor
Printing Bervice, 2612 Harth F‘ch Eh‘enh

Harrisburg, Fenna,

MO Multigraphing or mlmtnurmhlnﬁ
Only  guality printing.  Bamples
Bros,, 646-W_Brondway, Oary, Indianm.

EXQUISITE Printing and multigraph-
Ing, 400 8'4x1l letterhends 51.68. Cables,

Morton, Kansas,
MBEIPES' Inside-tinted for privacy.

Bamples. Doan's, Welah,
LDIJJ&[IDB.
1000 PENNYSAVERS $1.85. Samnles,
Centa  Service, Blvihebourne Station,

Brooklyn, M. ¥.
M BTICKERS, 213x%,". 25c. MNew cat-
alog. Labels. Cott's. ‘H-Fu\'crlr. Kansas.
100 SELF-SEAL Bond envelopes
Titsworth, Cornella, Flint, Michigan.

100 BUSINESS Oards $£3.50, Letbers
hends, envelopes, Johnny Ratkins, Cora-

500 3ox215 FOUR Line gummed stickers,
25c. Moritz Printery. Saginaw, Mich,

FPRINTING OUTFITS AND SUFFPLIES

PREEBSES, Type, cabinels, supplies. List
for atamp. Lincoln Press, X0-0 Hartwell,
Fall River, hMass.

PRINTING Equipment bargain catalog.
Bend stamp. Eﬁrnﬂthlw. HERH—P Hurnﬁ.
Chicago.

PRESBES, Type. supplies.
Catalog ten cants. Mode
FE'E'II.S o

BAHGMNS. Presses, tvpo, List 3¢, Ex-
change. D=15, 120 Cook, Meriden, Conn.

MAKE Phote-sngraving outft vourself,
Particulars, sample engraving 10c. Nij=
Tdems, Carralltan, Illinois

PRINT Your own cards stationery, clr-
eireulars, advertising. Save monay. Sim-
ple rules furnizhed. Print for others, nice
profit. Jumior outfit $8.25. senior outfits

List fres,
Preas Ca., York,

IN‘E‘ENTGRE—EEM for free booklet
“Patent-Sense.” Information based on 64
ars exporience. Lacey & Lacey.
A. 635 P 8t. Washington. D C.

PATENTS, Boaklet free, Highest refer-
ences, Best results, Promptness assured.
Watson E, Colemaon. Petent Lawyer. T34
Hinth 8t.. Washingten. D. C.

FREE—Big list of helpful books. Pop-
%]ﬁr Mechanies Press, 200 E. Ontarlo Bt.,

cRIo,

FOR INVENTORS

MANY Inventors will be interested in
our serviee. Information on subjeet of ob-
tuining 4 patent and marketing an inven-
tion supplied withoot charge. ]
personally, MeMorrow & Berman, Regis-
{fered Patent Attorneys, 134-T Barrister
Bullding, Washington, D. C.

P_ﬁ.'rEHT Trademaork, copyright resenrch

service. Compleles =ervice lor Invenlors,
Rensonable [eps. Preliminary information

£16.85. Details free. Kelsey, Ine,, T-11, | free.  Inventor's Serviee Buremu. Chan-
Meriden, Conn. . dier Building., Washington, D. ©

PRINT At hame. 10¢ will bring a com- PATENTS Secured. Two valuable boak-
lete cat of presses, type and supolies. lets sent free, Write immediately, Viclor

. Peiffer
Hewark, N, J

Company, & Columbia St

J. Evans & Company, 412-G Victor Build-
ing. Washington. D). G,

BARGAINS — Presses. type. sunnlhu
!E.[EM stamp. 150 Harvard, Cambridge,
RS

40,000 MANUFACTURERS Addrosses—
25 any line, $1. Directory, 35d Marth
Minih, Columbus., Ohle.

TUSED Presses, iype, supplies. Lists Je,
Turnbaugh Bervice, Loyaville, Penna.

opalls, Ponnsylvania,

200 ETANDARD Letterheads delivered
£1.00. Brink, 1130 Holmes, Menominee,
Mich,

THOUSAND Business cards £1 .00, Bend
for samples mimeographing. Eaton Press,
1322 Main, Gardner. Kansas.

., 25 Envelopes printed 30c,

50 SHEETS
Ideal Press. North Anson, Maine.

5000 6x9 CIRCULARS. £7.50, All pﬂ.n:-
ing low prices. Samples. Goodprint, Har
rison Va

.7

MIMECQGRAPHING—400 8%x11 #2300,
‘Excellent wnrkmmu.hip Lem's, 5710 Stan-
Zof, Detenl

1,000 BGHD Letterheads (B13xl1l), en-
printed, delivered,

velopes ive 85,00,
Bliven Print. EM Meredith, Omaha, Nebr.

Indd BUSINESS Cards 5100, wellum.
Free cuts, Dixie Business Card Co., PMI1&S
Jefferson. Memphis. Tenn.

60 LETTERHEADS And 28 envelopes
beautifully printed 28c. Metro Sales. 76
Mlene Youngatown, Ohlo

M'ARKED Letterheads, 1000—
l-l 9!- Frlntl:rr 4890 - drd Ave.. New York.

ATTRACTIVE Printing, lowest prices,
Bamples. Hosley Press, B SBeminary Street,
Auburn. Mew York.

BOND Leiterheads 8'ux11, 43 envelopes,
il?ﬂJll.ﬂﬂ aach. Oilert Press, Morristown,

1M} LETTERHEADS Blixll And 100 en-
velopes 67 $1.50. The Reporter, Box 31,
Bin Fernando, Calif,
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FATENT ATTORNEYB

PATENT Your ideas, Wrile immediately
Tor two free . “Patent Protection™
and "When and How to Sell an Invention. ™
Fully explain maeny interestineg points to
inventors and lilu:-h'ﬁt: impartant mechan-
icnl principles. With books we also send
UEvidence of Invention'” form. Promot
service, repsonable fees. 43 years' experi-
ence. Avoid risk of delny, Address; Vie-
tor J, Evans & Co., Registered Patent At-
‘I‘.nu'n.:f‘:): 411-G Victor Bullding, Washing-

INVENTORE: Take first step toward
protecting your Invention—without obliga-
tion. Write for free “"Record of Invention™
form for establishing date of invention.
We also send free—30 page book, “'Patent
Guide for the Inventor''—telling import-
ance of prompt action. confidential search
service: how to sell ond market Inven-
tions: detnils of convenient payment plan.
Bend for free "'Patent Gulde and *'Record
of Imvention' form teday. Olarence A,

'Brien. Registered Patent Attorney. 1F1B
Adams Building. Washington. D. ©.

PATENTS Becured coaperallvely, infor-
mation free. Honry Price Ball, Reglstered
;ﬁnt ilum'nw 141 - Bth Avenus. New

MANY Inventors will be Interested in
our service. Information on subject of
taining & Pl.ttrl!. and marketing an Inven-
ied without charge.
personally. MeMorrow Herman. Reals-
tered Patent Attorness, 134-V Barrister
Bullding. Washington, D. C.

I'ﬁTEh".l' Application ‘:it- E-Dn—ma.jler
only 1Bc. Scrollway, 1440 Broadway, Onk-
land. California,

INVENTOR'S Universal Educator: con-
taing 00 mechanical movements: 50 per-
petun]l motions: instruction on proouring
and selling patents and selecting an atbor=
ney, ete. BugRests now jdeas. Priee $1 post-
patd in U.8.A. Address Albert E. Dieterich,
All-B Colorado Bldg.. Washington, D. €.

CONTACT 25 Buvers! Your lnvention
drawn. 25 prints and 35 manufacturers, $5,
g E Drafting Go., 91 Wall Street Hn

HAVE You & aound, practlcal Lnreﬂt.lm
for sale, patented or unpatented?
write Chartered Institute of Amerjm I.q-
ventors, Dept, 4-A. Waeshington, D. Q.

WE Locate buvers imeritorious paiente
pnopmtented Inventlons I will sell, re
tmmediately. Descriptive booklet,, refer-
ences, {ree. Invention Reporter, 5A-112136
South Fairfield. Chicago.

INVENTORS—Eend for T2-page book on
patents. Reasonable terms. ﬂu.uulenl:l.uul.
treatment to inventors. L. P. Randol
Registered Patent Attorney, 303-E Victer
Blde.. Washington, D. @

I BELL Patents. Entu'hll.lh:d in 1800,
Charles A. 3Bcott, TTEPM Garson Ave,,
Rocheater. M. Y.

CASH For practical idens and 1nwnunm
Mr. Ball, AB-B441 Pleasant, Chica

INVENTOHRS: Profit by your 1n-mntiun
A practical 'LlJ.'h: bo inventors by an ex-
perlenced  manufacturer. Our 68 pame
booklet “*Mind vs. Matter' mailed upon
receint of 36c, Rex Enginesting Co.. Clo-
cinnatl, Ohio, Dept. D.

41A



INVENTIONS WANTED

INVENTIONS Wanted—All types—HRoy-
alty basis. Patent Promotion Specialists,
1660 Brondway, New York

HONESTY! No trick offers! Patented
or unpatented inventions considered for
aulck sale, We promise real help. I seri-
ous. write today for details. Invention-
Borviee Co,, Box B85, Hagerstown. Md.

WANTED—Meritorious patented, um:nt-—
ented _inventions. ok refer
free,  Invention Reporter, GB11238 Euu.l'.h
Fuirfleld, Chicaeo,

BMALL Inventions wanted by manuiso-
turers. I'll help you sell your invention.
Write for free circular. Stanley
7E28-K Euclid Avenue, Cleveland. ﬂhlu _

CASH For inventions, patented or un-
patented. Mr. Ball. A-9441 Pleasant. Chi-
camn,

BIMPLE, Practical inventions wanied b
manufacturers, patentsd or unoatented.
For information write Chartersd Institute
of American Inventors, Dept. 4-D. Wash-
Ingten, D C,

PATENTS FOR SALE

IMPROVED Ekate fastener. HReguires
no key, Easier and guicker to put an or
take off. Holds better. Write G. H. Hutaff,
Jr., Box Tig, Wilmington. ¥. ©

UNIQUE Hunting, simulating toy.

Pangborn. Moo 15721, Box 316. Fi. Iﬂ-dl-
son, Towa,

BALT-SHAKE., Heeps salt dry. ldl.'nl
mall order ftem. Make offer. Box 253,

Bloomfeld, Tndinna,

T BELF-LOCKING Step Indder. Frevents
anccidents. OQutright-rovalty. F. E. Brow-
er, Gardiner, Oregon,

COPYRIGHT On bwl'. for sale.
Bas Haok Mind

ﬂutﬂ whi
Training

. Faor
sample write O. H. Hutafl. Jr.. P.O. Box
'IIH- Wilmingten, N, 0.

ABINET Makers, carpenters tool. Poi-
mt No. 1,967,123, P.0. Box 512, Baltimare,
Marviand.

BELL Your patent through a small class-
ified ad in Popular Mechanpies, Many in-
ventors have found buyers im this way,
Ask me for proaf—I°1] gladly send it to you.
P. W. Johnson. Mannger Classified Adver-
tising, 200 E. Ontaris St., Chicaga.

THOUSANDS Bhin fittings. hundreds
kits, eatnlog 10e, Polk's. 420 E!E'I'E‘nth AV,
Mew York M ¥,

MODELS—Praciical models put over
vour ideas, We develop models fram the
crude to perfect working devices. Your
idea might have large commercial value.
Bervices confidentinl. Bank references.
Registered graduate engineers at vour
service, Bend 25¢ for our 88 page booklet
“Mind vs. Matber." Rex Engineering Co.,
Cineinnatl. Ohio. Dent. B.

MONEYMAKING Ideas—Latest books—
Bargain catalog free. Popular Mechanles,
633 5t. Clair, Chicago.

HOME CRAFTSMEN

GET Free ]rnthrrcm:l‘t Instruction pam-
phlets. prices of lenthers, tools, projects,
Muke exira money. Beautiful gifts. Leath-
er samples 5e. ilder & Company, 1033
Crosby. Dent. 6F, Chicago, Illingds.

WOODWORKERS, Constantine's new
1841 Master Manual and Bargain Boaok pre-
senis new vrojects, mew methods and near-
1y 1000 bargains in fine veneers and woods.

vy 10,  Alberi Constantine, 701-CHN
Enst 138th 8L, Mew Yark Cily.

28 LAWN ﬂ-rna.mml. patierns Zie, Other
atterns: 157-207 high; Du.u:h girl, Dutch
plrate, bull terrier, Mexican Eirl,
Mexienn boy. dwarf, penguin. flower girl,
10a each: 3 for 250, 25 novelty patlerns
30e, All 82 full size patterns $1,00 post-
ﬁ.l.d_ Btrother, Box 383-C0, Belington,
t Virginia,

ENOCEDOWHN Cedar chest. lumber, ve-
nesrs, Hlostrated catalog 10c. Giles Ken-
dall Co.. Decatur, Ala

lopd TELUHOW Plans, Explained, sim-
nle, useful, lntzreu:um‘. Homecralters of
all ames. Classified !Iuatmted list 10e,
Charles King. E. Kingston. M.

MONEYMAEKING Pru]rcta Knmtdnwn
furniture novelties, Materials. machinery
Bend 120 stamps for ““Razornife' tnnl l.n.d
iustrated catalog. Wooderaft
Flainview. Minnesota.

WORK With Plexiglas, Make crystal-
clear plastie trays, sparkling ulnd bowls,
shatterproof tableware In your own kiteh-
en, Speclal four-pound bundle Plexiglas
sheets up to two sguare feet in B!'EB 5. .
Send check, money order rims
mer, 720 Locust Street l’n Im:lelnn W -

MANUFACTURING

INVENTIONS Manufactured by an ex-
perienced company, in any quantity at low
Metal specinlties. novelties, stamp-

d models, Free ealimates,
“Mind va, Matter” sent unon
receipt of 35c. Rex Engineering Co.. Cin-
einnati, ﬂhin 'Dn.-nl.

MANUFACTURING. Any matcrial, any
guantity, inventions developed. Milburn,
Burlineton, Kentueky.

MAKE Money building bird  houses,
Great  demand. Illustrated instruetion
book Popular Mcchanics, 200 East

Cmtario, Chicago,
MODELS AND MODEL SUPPLIES

KEW Folding wing entnpult airnlane.
Foolprool. I0e potpaid. Model Airport,
Woburn. Massachusetts.

AI.RI' LANES: 4 Models and catalosue
25¢. Brittnin Hebby Co.. 50068 8. Troy,
Chicama, I

BUILD Your own radio controlled bonts
and airplanes. Complete (lustrated in-
struction book Harold Elsert, Ham-
mal Station. New ¥ork.

MODEL Supplies for the inventor. Send
3c stamp for catalog. Plerce Model Works,
Tinley Park. 11

TILLUSTRATED Catalog 40 engines, cast-
ings, supplies 25c. Refunded. Howardes,
—J-!I'IN Ashland. Chicago.

HUILD Mininture motors. Alr and wa-
ter cooled, Send 0o for complete draw-
ings and imstructions for lic.e, iwin car-
buretar, double rotary valve motor. Wright
Motor Warks, B.'nl:II South Minerve Avenue,
Chicago.

IHHEHHE Mini-Train railroad catalog!
B2 pages, Bend 25c. Vanden Boom. 3821

CARVED Hull ship medel kits. Ship
and yacht model fttings: model wacht
malls. Illustrated oatalag e, A. J. Pish-
er. 1004-M Etowah Ave . Roval Oak. Mich.

mHMTDRB Bteam locomotives. new

all builders’ needs 25¢,
Ll.t:ln :u. Wilmington, Callfornla.
424

LE.!LTHERGRHFTBHBH' Send 10 for
new handbook and catalogue of tools and
supplies. E. A, Bweet Company, Ine.,
Leathorcraft Division. A-47, 148" State
Btreet. Binghamion, M. ¥, et

BUILD Reflecting Inwn numbers. Sam
ple number. instructions 10e, Eum-rlnr
Gpecialties, Sorinafleld. Illinods,

VENETIAN .'El-l.l.nd.n aunpllna machinery
whaolesnle catalog “Mnnurn.cturmr
Booklet'' v "Rubnrl'.u." Hox
Gloversville, New Yaork

CAST Plastics—Make 1.riru:r own bplain,
illuminnted house number, Freo folder.
Boulhern Citles Co., 13134 Temple, Long
Beach, Calif.

WATCHES, JEWELRY. OLD GOLD, ETC.

FINE DHamonds at oub-of-pawn prices.
Liguldating unredeemed loan pledges and
big cash buvine power enable us to affer
genuine dinmonds. prices far lesa than
east, 13 ecarat Lhditl dinmond ring. 6 slde
dismonds $45 508 35 carat ladies blus white
diamond ring. platinum mounting &§89.50:
1 carat landies blue white diamond ring
£98,50: 1 carnt man's dinmond ring $84.00,
Hundreds more beautiful dism offer-
ings, unbelievably low prices. Shipped fres|
for pection nnd appraisal to any bank)
OF CXDIESS BEEDCY. nd for fres list, '
Llevd J. Butler, President. Prudential
Loan Assoejation, Pawnbrokers, 133-EA
HNorth Clark Street. Chicago,

WATCHMAKERS' Materials, tools. jew-
elry—bought. sold. Best prices for old gold,
dinmonds, Free catnlog. Ben Segal Com- |
pany, Box 150, Chicaen,

WATCHES—Hamlilton, Elgin, Waltham,
Bulova as low as $2.75. Diamond rings at
lowest prices, Postal brings free {lustrat-
ed catalog. Quaker City Jewelry Company,
Wholesale Jewelera, B0 Wul:nun 8t.. Phila-
delphin, Peona, Dept. g,

ELGIN., Waltham watches $3.50, Make
big money. Free watch and jowelry enta-
lom. E':I\'muuth Jeviﬂlnr Company, 103-F

Canal St
WLR"I'E:I:IIJ I:}ntd “Eﬂﬁ nlﬂ.dtinum.. J-c‘lul:-
eiry 353 I Arcads, Cleveland. o

OPALS—Collectors’ parcels $5.00, Lapi-
daries’ parcels 85.00. Ca & free, Mor=-
man Seward. Melbourne. Australia

BULOVA. Gruen, Hamilton. Elgin, Wal-
tham wrist and pocket watches for ladies
and ments. Poaitively lowest wholesale
prices. 1941 stvles now available. Write
for free money making wholesale ecata-
logue. Norman Raosen, Jeweler,
Dwpt. P.M., 801 Bansam Strest, Philndel=
phin. Prnna.

GOLD &35 Cunce. Ship old gold teeth,
crowns. Jewelry, watches—receive cash by
return mail. Batisfaction guaranteed.
information. Dr. Welsherg's Gald ]I.el!ln-
:E‘r]: Co.. 1800-@ Hennepin., Minnea

nn.

AGATES, Fosall wooas, threes pounds
ﬂz}rj‘ postpald. Jay Ransom, Aberdesn,
o "

HIGHEST Prices for old mold—Mail your
teeth, wolches, jewelcy, 100 full eash
value malled day shipment received, Sat-
infaction munrantecd or artleles eheerfull
returned. Information free. Chicago
Smelling Company, 3M-F Chamblain
Bullding, Chicago.

TOBACCO—=EMOKERS SUPFLIES

A DIFFERENT Cigar! Box $1. nn post-
paid. Elmer Reed, Gardner. Mass

GGLDEN Leaf  guaranteed,
plpe or chewing 5 1bs, 51,00,
when received, Pipe,
Resves Tobacon Co., Paducaly,

cl areite,
ten 81.75. FPay
cigars freo.

SURVEYING INETRUMENTS

X LAWN Ornament patterns 25c, Other
atterns; 15" -20"" high; Dutch girl. Duteh
ay. pirate. bull terrier, Mexican  mirl,
Mexican boy, dwarl, penguin, flower n'lrl
ibe ench: 3 for 25¢c. 25 novelty patierns
. All 54 full size patterns $1.00 post-
pald. Strother. Box 383-CM. Belington,
‘West Virminia.

NEW 1541 Pattern and supply eatalog
finely lusirating G604 articles. Lawn or-
niuments, silhousites, plywood noveltles,
decal l.ra.nn.tem_ letter patlerns, homecraft
hand tools, stencil boards. ete.  Wrile
‘Wo-Met Ehop. Ashburn. Georgla.

GUARANTEED Factory rebuilt transits
and levels for rent {with purchase aption)
or sale (cash or terms). Order now before
prices advance. We will repair, trade in,
ar buy your old Instruoments, B pre-
pald for estimate and valuation, Write for
List M-66 mnd complete information to
Warren-EKnight Co., 138 N, 12th Bt.. Phila-
delphia, Pennn.

FOR SALE OR EXCHANGE

VIEW Poat cards. 25 assoried 25¢, Bpe=
cialty Bhop, Centrevilie, Ala.

THE Mew Bhebel Baw Filer produces
saws that have no equal. Bend for full in-
P. Bhebe

formation, A. I 730 8, 2nd 5L,
Milwaukes, Wis_

B0 PATTERNS. 20 Lawn ornaments. 20
silhouette, 20 novelties, 20 lawn ornements

WANTED—MISCELLANEOUS

CAEH For used microscopes, drawing
sets, airbrushes, diamonds, watches, hinoe-
winrs, slide rules. sclentific and cal

instrume tisfaction guaran-

. nis. tools, 8Ba
I0c each set. all for $1.00, Modern Wood= teed. Elman's, 10B-MF Bouth Clark. Chi=
craft., Baminaw. Mich. CcaEn.
WOODWORKING Power tools — Make HIGHEST Prices for used cameras, bi-

them youraell. Lathe, scroll saw, saw ta-
ble, drill press, portable sander. bandsaw,
motorized plane. Complete details only
28¢. Populnr Moechanics Press, 200 B
tario Sireel. Chicaga,

RAZORE, BLADES, SHARFPENING

CLEAR-VIEW For trimming mustaches.
c:unne present safely razor easily, Plan,
SL.00. Box 306, East Moline, IIL

noculars, microscopes, drawing sets, tools,
riftes, shot guns, any optical or sclentific
instrument. Satisinction guarantesd. In-

formation free. Gordon's, 162-M Madison,
M

tations free. Whaolesale Terminal,

Jobbers, 50-P East Madison, Ohicago.

Chicngsn,
%un—
wood, Massachusetts, or-
FOPULAR MECHANICS

ERCURY. Cash pald promptly.
CAEH For anything, Justice Jewelry




FERSONAL

MIBCELLANEQUS

T e i 3
GZETL nman,
1944 Luma Vists. Fasadena, Calif,

LEARN About milk goats, For free lit-
grature and sample mogazine, (== H
Gioat World., Vineennes, Indiana.

SIMUS Trouble. If a victim of sinus or
eatarrhal infection, write National L=
taries. Ben]. Franklin Station, Washing-

ROSBICRUCIAN Becret teachings are of-
fered to those who seck to use them solely
for the perfection of their inner facullies.
and fn the mastering of the daily obstacles
of life: the International Organization of
Rasleruelans will be hapoy to receive the
requests of those who believe that waosthi-
ness and sineerity determine the right for
one to hove such wisdom! Lo them. & coDy
af "“The Secret Heritage'' a faseinating
book, will be given without price: let this
book guide you to the conservalive plan
whereby you may widen your scope of per-
sonal power. Bimply address your letter
to Beribe MOE.E., Amorc Temple, Rosi-
crucian Park. San Jose. Californin.

PEYCHOANALYSIS Questionnaire 10e.
Information free. Mentoplex. 10 Depot
Saquare, Englewood. H. J.

WIN Prize money: Booklet—''Success-
ful Contesting'"—shows how. 1lc postpaid.
Bulletin listing $100,000.00 prizes included.
World Publishers, 4515-“B" Cottage
Grove, Chicago.

REMOVE Your own tattooes, Start pru!-
itable business. Write Tattoo Supply
House, 851 South State, Chicago.

CHEST-DEVELOPER. Pocket size, Fu-

ture aviators, sportsmen, athletes. flat-
chested persons improve chest-measures
ments, L amd

ELIDE Rule users—New, simple indi-
cator locates decimal peint, Complete with
case, $1.50. Chas Dickson, Harvard, I11

ET Basementz! Bave 807 waterprool-
ing your own! Easy! Also profitable busi-
mess,  Write Seal-Seep, §82, Cincinnati,

R.N Tempering tools, pn'prr:n'h'l, bmk-
]et pmt.pa!d 51, PO, Box 124, Hagerstown,

'i'HrtEE: Founiain pens §1.00 prepaid,

insured.  American-Simplex, Anderson,
Indiana.

STAMP Blge, glessy, gpummed phobo
stnmps. Reproduced from wvour oto-
graphs, 100==08ic. Guaranteed.  Ward-

woode, MP=5, Wallinglord, I'Jnnm-.l:l:itui.___

INFORMATION, Business, personal.
The Roxbys, Hescarch Specialists, T47 8.
New Hampshire Ave,, Lo Angeles

STANDARD Electric lamp insect killer.
$2.00 up. Literature freec. Sauer Bros.,
San Leandro. Calif.

RECEIVE Gigantic mails, magazines,
samples. Your name in nuomerous malllng
!;stst 10c. Howard, 306 Broadway, New

ark.

PREDICT The weather! Be your own
weatherman! Genuine Taylor aneroid ba-
rometer, 3% inch dial, 515 inch mahogany-
finished caze. Chrome-fAnished bezel amnd
hanger. Only %4.95 postpald. Your satls-
faction guaranteed. Information free.
William D, Hayes. Dealer in Instruments,
Hox 1433-N. Oakland, California,

TATTOOING And electric engraving
outfits. Write Tatucoe, 651 Bouth State,
Chicago.

BIG Mail for you. Latest moneymaking
offers, opportiunities, catalogs. magazines,
Mame lsted n directory e, Ideal Berv-
ice. 116-M. Park Rldge Iil.

5¢ BUYS Back dated magazines. Cata-
log 10e (refunded) listing books. booklets
photos. arts studies. ete. Cleerone's. BEE
First Avenue. New York City,

JUMPERS, Jumpers. jumpers. Make,
=ell, Year around business, Instructions,
blueprints, &£1.00, Address BMiner, 1513
Hamilton, Flint, Michigan,

MAIL Order business course shows wyou
heow to make money, spare or fualltime,
Teaches profeszional mail order technlque
—not penny-catching schemes, FPree

tal on  Company, S00 TIHAL,
Dept, 408-F. Chicago,

SOAPMARING. Learn

haome,

QUTDOOR Fircplnce units; § models,
£6.75 wp., e brings plans, information.
Pontiac Outdoor Btove, 15 Spokane Drive,
Pontisc. Mich.

GOOD Eyesight without glasses. Bimple,
inexpensive home trentment. Mo drugs.
A. E. Jacobson, Upsala, Minnesota,

CONVERT Your lawn mower Into &
power mower, for as little as $10.00, Com-
plete plans $1.00. Lucky's Mower Shaop,
WIT K. W. 20th §t. Miami. Fla.

DEAFNEES, Why? Good hearing ‘I'“‘.h—
out mechanical aids. No drugs. Releving
deainess. Johnston, Statlon ©, Vancouver,
CROAda.

FROG R-I.Lsiuw! Book for §1.00. Rob-
erts Frog Farm. Orange. Texas.

COATE Of arms and

crests. correctly

painted in colors or black and white. from

preaid. A dime brings fhstructive. fllis- | chinery; (Stamo.} Posera. AP- 040 Bart heraldic description o _furnished * coby.

§5%0 Metropolitan. Btation. Los e, |~ PUZZLE Your friends with 1a inch | aidic Studios 19140 Sakinie Avens, Bee-
e M. Marbic. 2321 W. Ave. 54 Los Angeies, | e Tl

. Marble, . Ave, 34, Log Ange
Cooke, . Rellable iﬁmﬁhfimzﬂu?& California. trated 1t free. ‘i!n.;?:?r""ibé'll-;‘,ﬂ R ndston,
w Bulletin. 2 big pages of con Bffp\lg E%Artﬂlnﬂ%ﬁﬂ '.'?l!l'.en;rm ]k"lﬁﬂ:ﬂ: Al F :
- E D, Box 417, ; .

" WELDING And hundreds of man ¥ mak-

e e e Aieral Contest Bervice, | “prraNCIAL Assistance for sound, prac- | N and money saving idess. 762 Allustra-

] : tical inventions to be patented, Rafer- tioms pnd 204 pages In 140 Shop Notes,

MEXICAN Legal mattors. W, A, Cocke, | ences free. E. Warsham, Box 1356, Wash. | 5bc. Pooular Mechanies Press, Reom C40,

American Attorney. ElPaza. Texns ington. D ©. 20 E, Ontaria, Chicngo

Approwsd Rapair Bossh Ackal
practios in well-equ ppedshops "
plires. Expert instrucion. Excherwe
1500000 Airport. Send bor (Bustre

FLL A peesswlized. losdentip trai—
iy eres pacrme for tha yoosd men
sesking & career in foristion. 1L B

Govesnmant Approved costees
Master Machanio foronyutcsl Engi
naring, Airknr Rache amd Control
Tower Cperations Instuments (UL & F’Dﬂmﬁﬂ

PITTSBURGH INSTITUTE
or AERONAUTICS

FOR EXAMINATION

ELECTRICITY
INCLUDING RADIO

AND TELEVISION
esd I Electricity, NEW
right down to date

mewa  for  anyledy  Enteres

Say you saw it in

‘ POPULAR MECHANICS
|

Maw you san & profiiabdes husiness of your owsl Never belocs haws aoeh ETe0G uLs-
wu:.luuﬂulylnﬂ-nil:lulh’klﬁﬂmnm Ipissimpleand fasy touse. Make
|hn|. i e lpare & bt impossible. Neo previows sxperiencet I:al'llr ru-uthbdl
o s v ot s singblo-guick Umel Send for ¥ree detals aow|
lﬂH.IL.III MECHANICS FRESS, 63X Strest. Chicagos Lilnok |

AIRCRAFT

WELDING ENGINEERING

17;:., et

Felied  Electricit hit
1MI=-!I-—-|-1:‘ Euhfeels hl.ll,-rcnucms 1

with MNEW bl Voldmes aid
all shipped FH!I’ for exsmination.
For BIG FIELD! Big Demand!
Beginners derstand  slectricity
anadﬁlErj::ﬂftf‘ Blg Farl pr‘;. uﬁnl:ﬁ“;\mréd“dnmllﬁ:

over 000 1 wzen | planes, machine shops—practicnlly every in-

dusiry depends on electriclly swl men who koo

:&I‘u ;"mw ik :uk_lmnn d dguunl-. :‘-mﬂ
Ing Wy cnsy O eprH AR

these books, Seid] coupon for a #et for f“‘.-

exnminalion and see for youraelf.

SEHu A wear's consulting privileges
with our engineers now glven
to 01l buyers of this famous

H Uw Cyclopedia of Electricity.,

AMERICAM TECHMICAL SOCIETY

[Publishers=Home Study Courses)

gl eRR undor-
stand 1.

American Technical Spciety, Dept. EALD, Drexnel at 58th St., Chicago
Send for :||:| daye* free use, 10 volume sei of Applied Electrcily.
You oalso %p Brnd e a certificate ontlilin

1 will iy the delivery

me o consulting

Erl.'\-l.tl:ﬁlu ul‘ GIEE_ JEE. charges only on the

caifcn . f wish F'oany return them in IO dops posd owe .i!"-'“-'l natkidag,
DEFEMSE INDUSTRIES Ofer ODutstanding but If 1 keen them, I will senl §3.00 after 10 days, then $3.00 a
Opportunities to properly trained Commer- maonil until e wial price of onky S20.80 is paid,
cial Welding Engineers (1 vear), Welding £ T FY | P Tt R P Ve A AT G A W A e
Technigians (5 months), Aircraft Welders £
and Arc Welding Operators (3 muonths), ADDRESE. . oo vnsnarnsrsmssssrotranasmsrsrnsns R
Learn By Doing. Earn Part Expenses— S T L oot e iz e ST R

'ertu for free G4- pagn lustrated Ponk—""Trawn
A Glant Indusiry.'t Mentlon eourse desired.

\ Flonse nttach letter staling age, dcoupalion fnd pame and addross of
Hllwluluwﬂ Engingering, PM-641, M. Breadway & E. Stade, I'lllwluh:n Wiz, |

employer and give nl leasi one Dusiness man ns  referenos.
Say you saw if in Popular Mechanical
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MIRACLE _THE
WORLD'S BIGGEST
CYCLOTRON OR
ATOM-SMASHER.
IT WEIGHS
200 TOMS

PASS BACK THAT
PRINCE ALBERT!

PARTICLES WHIRLED BY
POWERFUL ELECTRIC
FORCES

'F'HCLE;I; lfj‘ Y
-

AGAINST ATOMS IN A TARGET.

HEAVILY CHARGED PARTIEi.FS "SHOOT IJIJT AT JE QI.JGMuEE A ::ELE.WD .3-5 UDL'I-
TIMES FASTER THAN A RIFLE BULLET— IN A MYSTERIOUS BEAM THAT SMASHES
THE IMPACT RELEASES ASTOUNDING ENERGY
FROM THE ATOMS' "“CORES = FOR EXAMPLE, 50 MILLION TIMES MORE
POWER THAN FROW THE BURNING OF AN ATOM OF CARBON IN COAL.
SCIEMNCE AIMSE TO HARMNESS THIS POWER

YOUR PIPE

HAS T HAVE
A COOLING

IN THE WORLD LS
MADE OF TINY,
INVISIBLE ATOMS

A PIN-HEAD
- WITH 'CORES' THAT S'I'CIR.;&\[’
1 B ENCRMOUS POWER

-
THEY SMASH THE Qb " vE HEARD
ATOM TO GET AT 8
THERE ARE
TS 'CORE" YU
SEE, EVERYTHING BILLIOMS OF
il N B atoms EVEN IN

THE ENERGY BEAM | HA! HA! | THOUGHT

NEEDED A COOLING

SYSTEM J

COULD COMSUME | " 5
E %:ﬂ'ﬂ-fﬁ\‘. ON Y PIPE

INSTANTLY — 50 | BEFORE 1 TOOK UFP COOL=-

THE .“-‘IALHWE@ERN*N& PRINCE ALBERT

Ia—" e ——
L1 YES, AND SCIENCE
.f____._ '\_H-Jn- A WORDON

IN RECENT LABORATORY
“SMOKING BOWL" TESTS,
FPRINCE ALBERT BURNED

8 B DEGREES

COOLER

THAN THE AVERAGE OF
THE 20 OTHER OF THE
LARGEST-SELLING
BRANDS TESTED—
COOLEST OF ALL!

WITHIN EVERY SMOKERS JFDR REAL SMOKING
P

44A

PRINCE ALBERT !uﬁE ROLL-YOUR-OWNERS

HAS BROUGHT REGARD PA.THAT WAY,

MODERN PROGRESS M\ TOO — PRINCE ALBERT
CLOSE TO THE LIFE OF | SMINS 50 FAST, S0
EVERY PIPE-SMOKER. | EASY, 50 SMOOTH,
PA'S MILDMNESS, AND FIRM ! NO,
MELLOWNESS, AND A THERES MO OTHER
GOOD TASTE ARE NOW \ TOBACCO LIKE PA.|

50

PIPEFULS
OF FRAGRANT
TOBACCD 1N
EVERY HANDY [']
POCRET TiN OF
PRINCE
ALBERT

E. ] Beymabin
Tabascrn Cib
Tnuae Salen

HE
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AMERICAS "SEA’ef OIL

y
i

By W.R. Boyd, Jr. |

Executive Vice President,

American Petrolevm Institute |
Ny o) 1

. e ( e 50 A
E'U"ILH‘)[? 20 minutes the’
American petroleum
industry produces as
much gasoline as a Euro-
pean air fleet consumes in
a whole day of wartime
flying, so no one need
worry ahout whether our
oil supply is sufficient for
all defensze purposes,
Actual daily consump-
tion by an air fleet re-
mains a military secret,
but might be estimated at
2,000,000 gallons. In con-
trast our petroleum in-
dustry distributes to con-
sumers around 180,000,000
gallons of gasoline daily.
How much gasoline may
be consumed by the great
mechanized army and the
mighty fleet which Uncle
Sam is building is com-
paratively unimportant so
far as our oil supply is
concerned. No military
machine in the world, and
none presently contems=
plated, can have even the
capamty fﬂl‘ consuming as Photo courtesy Btandard Oil of Indiana

much gasoline as do the .. the “Rehrail is going down, which means the driller is working fast
30.000,000 motor vehicles in a soft formation. This is one step in drilling an oil well

JUNE, 1941 1
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Photo courtesy Socony-Vacuum Ol Co.
Studying extreme pressure lubriconts such
as are wsed in aute hypoid gears
Below, il is detected in earth whan it blacks
_ flow of electricity from this device to truck

Engineers in American Airlines plane checking on
test of new fuel for commercial and warplanes

and the thousands of airplanes, motor
boats, tractors, stationary engines, and
other consuming agencies in this country
in peacetime gperations,

Folks who worry about this couniry's
oil supply underestimate the size, pro-
duetive capacity and the ability of the
petroleum industry, which iz accustomed
to meeting changing, as well as suddenly
expanding needs. For instance, from
2,000,000 to 4,000,000 new-model automo-

Below, with background of old-fashioned, crowded

oil field, engineers set off charge whose vibrations

bounce off deep-laid layers of eorth's crust. Instru-

ments record the vibrations ond help determine

whether rock structure copable of beoring oil exists
af point tested

POPULAR MECHANICS
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biles have been taking to Amer-
iean highways every year for
more than a decade, in fact, for
about two decades. Those new
machines, with their changed
zequirements for fuel and lu-
bricants, came along, but the
older cars kept traveling, too.
Meeting the fuel require-
ments of these 2,000,000 to
4,000,000 new cars alone meant
that the industry had to pro-
duce from 1,400,000,000 to
2,800,000,000 gallons of addi-
tional gasoline each year. Meet-
ing lubrication requirements
meant the additional produc-
tion of from 100,000,000 to
200,000,000 gallons of lubricat-
ing oil. No army in the

world hag 2,000,000 mo-
tor vehicles, and possibly
none ever will have so
many. Ewen if military
demands grow far be-
vond present estimates,
the supply still would be
adequate, For years the
petroleum industry has
been producing far more
. than eould be consumed.
- Present gasoline con-
~ sumption of the United
States is approximately
24,000,000,000 gallons per
year, That gasoline
~pomes from crude oil
(Confinued teo Fcl..?q‘:‘.' 'I_‘??}

Loboratory on wheels s used to on-
alyze drilling mud for signs of eil

Left, model of apporatus developed by
Standard Oil of New Jersey to speed
up cracking of petreleum

Below, the photographer catches an
unusual view of a gos abserption plant

Fhoto courtesy Standard il of Indiana
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“Test Tubes 14 Feet High
Sort }Atnm? by Weight
i - [_ye ) = ;

09 S o

The d

A,

Etl’_grgﬂ,- {hfrn?lga '8& otiter tuba:%h&
gold wire is heated—gold is ué’ed because
a baser metal might be attacked by the

- element being tested—lighter atoms go to

the top and heavier unea;jsink to the Ecr;
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1~ Auto-Wheel Tester Shows Faults
On a Single Meter

Attached to the
front wheel of an
automobile while
it is in motion, an
automatic tester
indicates whether
the wheel is roll-
ing true, and in
addition shows
camhber, caster,
kingpin ineclination, toe-in and toe-on=
turns. All this is given on a simple meter
that can be read without knowledge of
steering geometry. Other hidden defects,
such as shifted axles and bent frames, are

also_detected by the instrument.
Fagy

Protective Plate in Baseball Cap
Guards Against Head Injury .

Players on the Brooklyn National Leagye
baseball team are wearing caps equippe
with protective plates to guard them fro
head injuries that wild throws might in-
flict. The caps have side pockets in whichtg

[

the guard plates are inserted.
” ]
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Inside the tall glass tube is another containing a
gaseous element whose atoms are to be sorted  «

et

£
!

Light and heavy atoms of the same ele="",
ment are separated according to their |
weight in a towering pair of test tubes at ™
the General Electric research laboratory. 5. -
The apparatus consists of two glass tubes [
14 feet long, one inside the other, and a
gold wire extending from top to bottom in
the inner tube. This inside tube contains _ ;
the gaseous element to be SE’pELT‘-El‘tEd, and Slipped into the side pockets of the culi, the protective
is kept at fixed temperature hb—' passingop plates prevent injury from accidental blow

4
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Rhythm of machines, clash of steel and humming of
motors play a symphony of indusiry as America's
foctories turn to defense. Above, like on organ cons-
sole are De-ion are extinguishers, which perform job
formerly done by fuses

Left, Westinghouse pneumatic tube system, in which
messages spoed through tubes thal, in this photo,
resamble pipes of an organ

Above, 30-foot table of bering mill, resembling phoneo-
graph turntable, ul\‘\:usﬁnghnu:;plﬂnt. Right, "cymbals”

are metal plates builfinfo elecide moters to keep out dirt

.
sf. A
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Large Patrol Bomber for Naw Tested in Flight

Initial flight tests were
made recently of a new
long range four-engine
patrol bomber said to he
one of the largest and
most powerful in the navy
service. Built by Consol-
idated Aircraft Corp., San
Diego, Calif., the huge
ships, knewn as PB2Y-2,
will take their place in
the fleet as sister ships to
hundreds of twin-engine
Consolidated patrol
bombers of the PBY
classification.

Four-engine long-range patral
bomber is one of the largest

and most pnwﬂful airplanes
in service of the navy

. ¥ "'-Lx |
Arn‘wr Sled Dnven bv Pmpeller Mounts Machine Gun

Similar to those used ™
by the Russian army in ¥
their final assaults againg™
the Finns, aerosleds have + JEi
heen operated rlltr1l1g_--
winter maneuvers by

-

U. 8. Army units at Fort =
Brady, Mich, Pewered h‘}*f -H
gasoline, the propeller-
driven sled is equipped
with a machine gun and
is manned by troops
equipped with skis, snow-
shoes and other winter
paraphernalia.

Getting ready for warfare in
snow, troops ot Fort Brody
practice with this aerosled

L 4 Lesepati = _

““Six-Foot Coil of Pipe Cleaner Is Unrolled and Clipped Off as Needed

yi W’ Holding a six-foot coil of pipe cleaner, a

s -4‘#1 vest-pocket container is equipped with a

| small push clipper which “bites” off the

|  cleaner at the length wanted. Refills may

be inserted by unscrewing a flat plate on

the side. Pipe smokers find that one filling

lasts a long time., For long-stem pipes, an
exira=long cleaner can be snipped off.

o { Two billion cubic feet of wood are pro-
" duced annually on farm, woodlands in the

Fetegler N T A
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+Roller S_lgatgs Easily

iﬂ_emhfge{’ o{ ﬂf

Conver ed for U seon Ice

Two views show how blades may be attached in place of rollers so the skates moy be used on ice

Both ice skating and roller skating may
be enjoved with convertible skates now on
the market. As rollers they have three
wheels in line and a rear brake, which
make rolling I;&S}n qmet and smooth. To

change the skates for use on ice, the wheels
are removed and a blade having three
steel supports fastened in their place on
each shoe. The ice-skating attachment
comes in hockey style blade,

VTwenty - Ton Ato{n Smasher Generates 8,000,000 Volts

Power as high as 8,000, sy
000 volts will be generat- ~
ed by a gigantic atom
smasher, weighing 20
tons, which has been com- <)
pleted at Notre Dame %’
University, This immense"
energy will be used in ex-
periments with the disin-"7
tegration of the nuclei of
atoms by bombarding
them with high-speed
electrons, and in produc-
tion of radioactive metals.
Making available the
most penetrating X-raysg
ever produced, the ma-
chine also will aid scien-
tists at the university
conducting fundamental
research in the field of ar-

il n:'?

JUNE, 1941

e ; g Atom-smashing monster hurls eiectrons with b ;rF s,u;m.m volts in
tificial Iﬂdlna{:ﬂvd}r. _ moking metals radioactive and splitting nuclei of moterial structure
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. 1 MOST POWERFUL

By Roderick M. Grant

VER the caboose, three-
guarters of a mile down
the track, a lantern waves.

“High ball!™

Two blasts issue from the
powerful horn, The engineer
throws the contrel lever into
position one, advances the
throttle and the idle hum of the
Diesels amplifies into a busi-
nezslike throb. Gently, easily
the G8-car freight glides for-
ward, heading up for the Ari-
zona Divide—one of the tough-
est grades on the line.

“Never saw any steam engine get up here
with a load like this,” remarks the fireman
up in the cab. "We'd need at least one
helper engine, mayhe two.”

But the big Diesel-electric streamliner
doesn't call for help. The Santa Fe's No,
100, first main-line freight locomotive of
its breed, the most powerful Diesel on
wheels, is on trial for its life. The price tag
-~ was 3450,000, more than a thousand dollars

roof of locomotive, above,

 heat ﬁ_"!ldll*.llultr_i:-.hrhh:idlﬁbm

Left, the maintainer in;petl'i a nqut]y packaged

qeddd e
;::“:ﬁm:\“\\“ \ & lé-cylinder engine. Below, the Diesel pulls up the
- 5 :

steep grade to Cojon Pass on its first eastbound trip

tr:ﬂ Ll bl egttt E“ﬂ Hﬂ

e
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IESEL .. WHEEL

a ton, and it had better be worth
it. For back of the steam engine
lies a century of performance; the
country grew up with the iron
horse, and old railreaders cling to
it in sentiment as much as in re-
spect for the power of those
thrusting pistons. The Diesel lo-
comotive—grandchild of the auto-
mohile and child of the submarine
—is an infant. If it meets the test
of heavy freight service, the rail-
roads are headed into a new era.
In the dynamometer car just
back of the locomotive a bell jin-
gles. An observer up in the cab
ig calling the engineer of tests.
“Throttle in position three"
comes the word from the head
end, and the test man jots the in-
formation on the locomotive's
“diary” as he watches the needle
jump around to 110,000 pounds on
the drawbar dial, indicating the
engine's pull on the coupler as it
drags 3,150 tons of freight into ac-
tion. The diary is a moving sheet
of paper, geared to the car wheels

TS
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Mechanical pens in dynomomes
ter car (obove) log the Diesel's
performance on its maoiden trip;
the dial shows the pull on the
drawbar in thousands of pounds

Right, high-speed moftion picture
comera shows drive whesl of
steom locomotive elear of tha
rail, pounding it; Diesel-olectric
drive wheels hold the rail

Below, engine maointainer regu-
lating shutters which control air
intake for cooling radiotors

Above, the engine contral
pedestal in the streamliner's
cab, Dial at top guides the
enginoer in advancing or re-
tarding traction motors

and traveling across a
desk at a speed pro-
portional to the train’s:
on it a ecrew of engi-
neers and a battery of
mechanical pens re-
cord every change of
pace, every chift of
throttle, every mile-
post and every varia-
tion in drag on the coupler as No. 100
purrs up the mountain grade, A mechan-
ical integrator writes continually the
foot-pounds of energy expended in haul-
ing the train across the continent. For
this is the baptismal trip of the Santa Fe's
3,400-horsepower giant, and a jury of
-ailroad engineers is waiting to be shown.

Over the plains of Texas from Cana-
dian to Amarille the train raced in two
hours and a half, sprinting over a mile a
minute on the level, taking a six-tenths
percent grade—one percent is 528 feet
rise in a mile—at 34 miles an hour. No
stops en route. The man at the throttle
grinned,

“"Used to make this run in seven or
eight hours with a double steam locomo-
tive,” he said. “And we stopped for water
about every 25 miles on the upgrades.”

POPULAR MECHANICS
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For a long time the people of
America had almost forgotten
there were railroads. Then, sev-
en yvears ago, a Diesel-eleetric
streamliner flashed across their
vision at 100 miles an hour. Today
they are riding from coast to coast
by Diesel, at nearly a mile a min-
ute all the way. Freight has been
speeding up, too, but of this the
public is scarcely aware. The av-
erage freight locomotive is nearly
50 percent more powerful than 20
yvears ago, and freight train speeds
from terminal to terminal are 63
percent faster.,

Apain, as in passenger service,
it iz the Diesel-electric streamline
freighter that is likely to revolu-
tionize railroading. No. 100 gave a
hint of what is to come when, on
its debut trip from Kansag City 1o
Los Angeles over the Santa Fe, it
trimmed a full day from the steam
schedule without attempting a
record, Running time was 53
hours, an average of 32.5 miles an
hour with a top speed of 65.

Inside and out, it looks very

‘much like its sensational brother,

(Continued to page 179)
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Windshield wiper and
hern repe are silhouetted
against cab window; the
engineer’'s view is like
that from your cor seal

Mew steel freight cors

{left) have open-mesh

steel running boards and
brake steps for safety

Two exira engines at |
middle and rear help a
Santa Fe steam freighter
climb a steep grade the |
Diesel can take uwnaided
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Lifa raft, laft, being :ul‘u puIMr.l inte sen.

To save the lives of her merchant sea-
men who may be shipwrecked by enemy
action, Britain has introduced a new raft
that may be launched with either side up.
1f 1|;]'1E ship is struck by a torpedo, an auto-

Right, it is designed to floot safely with either side up

. Emsesnper
matic ]aﬁnchfng evice

into the sea. "Invented by R. 5. Chipchase,
head of 4 firm in South Shields, England,
the life raftcarries a sail, oars and a stock
of food, water and other provisions.

%ne xploded Bombs Hauled Safely in Special Police Truck

Probably the first vehicle of its kind in
the United States, an automobile has been
designed for the Milwaukee, Wis., police

Jdepartment to be used in transporting un-
Yexploded bombs which saboteurs or spies

If bemb being fransported in this truck explodes accidentally, its
force will travel upward with litle chance of doing harm

12

might “plant” in factories producing de-
fense materials. Its body is a heavy steel
“hopper,” weighing 3,300 pounds, and so
shaped that the forece of an accidental blast
would be directed upward through the

open top. The bottom, three feet

half-inch bhoiler plate, while the
beveled sides consist of two layers
of plate with a 2Y%-inch oak plank
between them. Heavy boiler plate
reinforces the driver's cab, and

from flying fragments. In practice
tests, explosions have forced the
hopper about four inches down

its special springs, but have don
? damage to the machine itself.

57 0——

Cartridge in Garden Hose
Feeds Plant Vitamin

Much labor in applying vitamin
B to lawns and gardens is saved
by the development of a vitamin
cartridge that distributes auto-
matically when the garden hose i

POPULAR MECHANICS

.pults the raft |

square, is made of five layers uﬂ{%

rear window of 1%-inch bulletqh
proof glass protects the driver-

X

e
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used. The usual methéd of applj¢ation’in-

volves mixing the vitamin in a container
and spreading it by means of a sprinkling
can. This is eliminated by the vitamin car-
tridge, since it is only necessary to insert
it in any standard nozzle, serew the nozzle
onto the garden hose, and sprinkle with a
fine spray. One cartridge is sufficient for
an average size lawn and garden, and it
costs only a dollar to keep them “vita-
mized” an entire season. Adding vitamin
Bi to the soil frequently results in larger
blooms, hur_t_liE}" }F)J'.anl.l;i and a better lawn.
S S .
| eI S
v Shredded Foil in Photoflash
Increases Light Output

Giving a light output double that of the
familiar Synchro-Press Lamp No. 21, and
two=-thirds that of the huge No. 75 foil-
filled lamp, a new powerful photoflash
lamp has been designed especially for ob-
taining good color pictures, as well as
making flash pictures at greater distances.
Designated as G-E Photoflash Lamp No.
_50, the bulb is rated at 100,000 o 120,000
" lumen-seconds of light output, coming to
its peak in .03 second. That so much light
can be generated from a bulb having an
over-all length of 5% inches, is due to the
shredded foil with which it is [iE]m‘l:‘I

Foil is finely shredded in this new photoflash lamp in

;E"W' of greater intensity
JUNE, 1941 — m( '
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Sun Rays Make Electricity

To Light Three Bulbs

Electrical hoskup, top I‘.'Ir;.d center, uses sun's rays to
gonerate current that will light lomps, bottom

Another step toward the goal of harness-
ing the sun's power to produee heat and
light has been achieved in an invention by
O. H. Mohr, of Oakland, Calif., which uti~*
lizds Tays from the sun to generate suffi-
cient electric power to light three electric

lamps. The device consists of a lead-free

glass bulb, enclosing a cluster of wires, £
thermocouples and other electric appa- =
ratus. Alternate heating and cooling of
this assembly generates electricity in small
amaounts. g
3
Y
be applied over old calcimined surfaces &
w1thaut washm& shellacl-}lng or sizing, L{f
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A new caleimine “overcoater” paint can

“

f



. i !
O . h e K

~ WONDERS

-“'II
r

Above, photegrapher desconds inte
steel tank for on underwaoter “take”

OWN on the ocean’s bot=
tom a school for mer-
maids is in session. Each
damsel gite at her desk, taking
down with pencil and paper
the lecture of the “teacher,”
who illustrates the lesson with
chalk on a blackboard.
*» Now one of the fair students
raises her hand. "“I'm cold,
sir,” she complains. “Would

vou mind firing up the stove
Twe swimmers form a bridge through which “"mermaids” will a bit?" Teacher ]}{]kef" around

ive. jes 1 i i timi i
dive. In the movies the scene is a masterpicce of groce and timing s s Stpva, bl b tload o

smoke pours up the chimney.

This scene from a recent
underwater movie is realism
to the nth degree. The play-
ers look so natural and com-
fortable vou'd insist they were
in their subsurface classroom
13 minutes or more.

Just how is such movie
magic achieved? How long
must the actors remain below
al a stretch? DBest gualified
to answer these questions is
MNewtaon Perry, who for 12
years at Silver Springs, Fla.
in waters o crystal clear you
can see the bottom 70 feet be-
low, has been acting, direct-
ing and writing scripts for
underwater films. Perry has

= ' made about 15 feature films

“Ao b - Naaw e Y : '
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Below, firing a stove in undersea schoolroom, Dry lee is used to
give a realistic effect in movie __qfilmJnka pouring irn chimney
- " e - ot P
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UNDER-WATER MOVIES_

‘J.La.' --*1-1

'_ _ u:;,‘ Wi, Q.-

Enjoying soft drinks at o submarine soda bar; stage

and a score or more of news-reel shorts. "props” are weighted down to keep them in position

* Hew are underwater movies filmed?
. The photographer goes down in a steel
i tank four feet square and seven feet deep.

One section is glass and the top is open.
* The cameraman can shoot as deep as 20

feet, or tilt his camera to film the surface.
" Usually no special lighting is required, for
_the shots are made in sunlight.

Gluss-bottomed range finder (below) is usad to watch
rehearsal of underwater high-jinks before filming

(Continved to poge 190)

This sketch shows the comeraman crouched in his
ficating tank, sheoting movies through glass window

JUNE, 1941




fAtr-Rald Shelter Used in Home

Serves as Ta ble in Daytlme
LS L ; {ﬁb&x[.

L ]

i ¥ = B P e
Heavy steel table affords gbutf c'u}r:ru?:l protection for the folks at home

Strong enough to bear the shock should two stories of
brick and masonry tumble on it, a new shelter for protec-
tion in homes against bombs of air raiders has been devel-
oped_in England. Designed for use as a
table in the daytime and a shelier at night,
it is a box 6% by 4 feet, fashioned of steel,
and having side walls of steel netting to
prevent mjury from fAyving glass and de-
bris. The combination shelter and table is
large enough to accommodate two adults
and two small children.

|'_!| - 0
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- WHigh—Speed Midget Flash Bulb
Hits Peak in 1/200 Second
[ g ex??

Synchronizing
the flash hulb and
camera shutter is
simplified by a
new lamp that
reaches its pealk of
flash in 1/200 sec-
ond, It is revo-
lutionary in its
construction, for
this midget has no

: aluminum leaf or
wire to preduce its flash. Instead, it has
a small amount of chemical paste applied
to the ends of the lead-in wires in an at-
mosphere of oxygen. Its quick flash makes

possible the use of rather
simple synchronizers to
take pictures by the
open-flash method, but it
can also be used for high
shutter speeds. The new
bulb, called the “SM.” is
thE Sdame Si?f_‘ as LI:IE_' Nl'll'l'r.'—
ber 5 and has a single-
contact bavonet base. It
is said to be especially
good Ffrr Llu-::.up pictures.
'\
| §—F—
B‘lb‘}' Buggy Cradle
Has Two Rockers

Folding Upward

Equipped with a pair nfz»
hinged rockers, a baby
buggy can be changed in—*’
to a cradle whenever de- j
gired. To afford maximum
benefit from the sun, the _
body is completely npnn',\b
Rockers are of heavy™
gauge tempered wire.y
Foot pressure lower
them, raising the buggm::'j
off its wheels, LT

Rockers are lowered to use boby carriage as cradle

16 POPULAR MECHANICS



SCIENCE LOOKS YOU

Above, examining pa-
tient's eye in search for
foreign particles, such as
splinters of glass or metal,
X-rays pass through tube
at'right and strike film

plate, :hown:?;il'lj_p]ncldj
in position.—Contact lens
on-patient’s eye is
—  studded with four lead
4 dets. Particle is located
by comparing its position
an film with the dots
which appear white.




O17 are doing something right now that nature

never intended voun should do and if your

descendants keep it up, which is qhite prob-

able, at some distant period the human face

‘gTﬁﬁw be equipped with a single, large eye, perhaps

@ ¥ staring out like a locomotive headlight. Or one big eye

ywhich funetions and one small one which does not.

Q{ ‘\\\&/ Reading, watching movies, playing bridge and eon-

| *%:-ontratin;-x on close, diffieult industrial and eommer-

: “eial tasks are things that nature did not take into

vansideration when your binoeular-type of paired

== gyes were worked out by evolution. Nor did she ex-

pect that the human raece would stay awake after

A’l‘* lark, dapcing, riding around in autos, going to par-
:5 ies and window-shopping.

S These modern, sixteen-hour-a-day eyestraining

v “itasks and pleasures were not contemplated for the

— ¢y primitive, teamed-up human eyes and something was

Li,\, bound to happen. What is happening, according to

Below, test for tunnel vision is to hold pencil at arm's length to the

) xide and a litte forward. Loock ahead, then move pencil all the way

I across line of vision to same nngh on other side while l:uapiﬁg ayes

:\) ~¥orward. If you cannot see the pencil throughout the movement
®

3 your side vision is faulty and you should consult an oculist.

T e e e

Above, narrow lines show what
person afflicted with tunnel
vision sees, while dotted lines
show what persen with nermal
vision can ses. Tunnal vision
often causes crashes,

How %o correct near-sighted eye n
vealed in test at bottem of pag

Balow, place object on window si
Stand back a few feet. |f object
clear and object across street lool
blurrad, you are near-sighted. Co
cave lenses are prescribed.
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the research experts of Tiu-
Better Vision Imstitute of New
York City, igthat eivilized man
is rnpld}y becoming a one-ey [ul
creature in the sense that he
uses only one of the two eyes
which he possesses.

“Optieel seientists are en-
eaged in a vital struggle today,’

i

l'l,{:"‘I

‘.

&

s.,

i

says M. .J. Juban, prﬂf-.uif-nl of _~

the institute. “They are fight-
ing to keep mankmd two-eved.
Just as there is secientific evi-
dence indicating man onece had
a third eyve in the top of his
head — perhaps to keep vigil
from monstrous flying enemies
—there is a school of thought
which favors the theory that we
may evolve into a one-eyed spe-
cies. Nature usually first sub-
ordinates and eventually elim-

inates the neglected human
organ.
*“And a glanee in the mirror

will give you evidence that na-
ture does make major changes in
our eyes. The pulpy mass in the
if corner nearest the nose is the

=
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Abova, ragding skill is tested on syes-movament camera

which produces developed film eight minutes after

test. Film reflects actual behavior of syes while read-

ing, Called tha nrl‘dhalmngrnph. it was devaloped by

American Optical Company to assist educators and

eyemen in diagnosing defective reading habits which
_are a major cause of school failures.

Heow to correct far-sighted aye
revealed in test at bottom.

Below, if distant ubiad iz clear,
but near object blurred, you are
far-sighted. Glasses with convex
|enses are prnicﬁbad te correct
this defect in your vision.

How to corract astigmatic aye
revealed in test at bottom.

Below, if both near and far ob-
jects look blurred and disterted,
you ara handicapped with astig-
matism and should wear glasses
with cylindrical lenses.

Hew to correct double vision
revealed in test at botom.

Below, if both objects appear

with twe blurred and overlap-

ping images, you have double

vision and should wear glasses
with prismatic lenses.
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Photo courtesy of Polarol carp, | ) () 1AL oy A=A AN A

Here's what happens when you take two
Polarcid disks and place cne over the
other with their invisible "optical slots”
crossed, This helps to explain the basic
principle on which the polarizing lenses
operate in blocking glare, as they would
if installed in windshield and headlamps
of autos. Mete blacked-out segment.

¥

In comparing the human eye with the
camera, note above that flexible lens of
oye keeps eye in focus. It becomes flatter
for far vision and rounder for near (see
upper and lower drawings, raspectively).

Note, in drawings ziove and below, that
oyn, like the camera, “takes pictures” up-
side down, In the eye, light rays fall on
tha retina—and picture is flashed to
brain, giving impression we call “seeing.”

RR Spmr: brown to indicate affection and sincerity; hazel
b
o

to go with a happy and active nature; blue to dencte
. the optimist and dreamer; gray to mark wisdom and per-
severanca, and green eyes generally are associated with
3 talent and a shrewd mind. How do your eyes seem to
ol carry out this theory?
¥ & Yo )
¥ My S A
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< Your eye is likely to play tricks on you in color percep-
f tien. For instance, gare steadily at the center of the flag
>  above and keep looking at it for at least thirly seconds.
*~  Thess colors will saturate your mye. Then quickly focus
—  your attention on a plain piece of paper or blank wall.
w2 Keep staring for a few moments—and the flag gradually
L will appear in its normal colors. If you fail on the first
=7 attempt, 4ry it again, experimenting with the distance you
hold the page from your eyes.

UALNeAnr fﬁ's-m.-«r-"?
Above, many people regard the color of the eyes as in-
dicative of certain characteristics in the human makeup.
" Black eyes are believed to show wit and ambition for |

Which of these two
charts appears cor-
rect? You may be-
come confused be-
cause red 5 & more
advancing color than
blue. Close examina-
tion will show the
rad tends %o stand
in frent of the blue.
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This diagram shows essential parts
of the eye, as well as demonstratas
perception of color. Your eye con-
tains some 130,000,000 nerves, called
"rods," which are sensitive only te
black and white, and some 7,000,000
nerves, called "cones," which give
the sensation of color. One scientist
sstimates that the human eye can

see 100,000,000 different colors, -

I A ;,s"{ (2 ‘I7 4

“ You ses colors (diagram
- above) in daylight because
then the pupil opening of
'Iymlr eye is small, confining
ight entering i to the
cones — color - sensitive
nerves—which are located

in the center of the eye.

Above, both gray arrows are the same

in this chart. Yot one locks lighter and

one darker. Below, the two yellow circles =
are identical. Yot the one on black seems

to be far brighter than the one on white.

No man-quqn instrument is so sensitive

to form, motion and detail and to the +
countless variations of color shades and

tones as your eye. -

Abave, close left eye, look at black circle on
chart and bring picture slowly toward you. At
a certain point the cross at right will dhlmp-ur.
Left, cross vanishes if you repeat with right eye
closed, showing the eye has blind spots.

—

Right, by applying a transparent film of
vaporized salt, gensrally a flucride, about
four-millionths of an inch #hick light
beams are made to penetrate rather than
reflect from the surface of a lens. Treated
lens is shown at right, giving clear view
of the ruler, and the untreated lens at
left, roflacting the light h"mvﬂd giv-

rular.

ing_a blurred image of th K
Pacsphl < Lodh
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shrunken remains of a third eyelid,
seientists believe, '’

*“Civilized eye'’+a phrase used to
deseribe the breakdown eaused by
modern man when he brought out-
door eyes indoors and put them to
work at tasks for which they were
not fitted—is growing so prevalent

win the United States that even opti-

val seientists were surprised at the

o, first reports from a survey started
<~ on behalf of the institute and not
ﬁﬁ,_, vet completed.

It turned up the faet that eighty-
one per cent of the ecity folks ques-
tioned had their eyes examined at
some time in their life, indicating
their sight was troubling them. An-
other startling, new figure uncov-
cred was that fifty-nine and nine-
tenths per cent of all urban adults
in this country now wear glasses.
By such surveys and laboratory re-

. search these secientists who look you

in the eye are finding out a lot of

~ interesting things eoneerning your

sight and are doing a lot of impor-
tant things to correct rapidly in-
creasing defects.

For example, just as one of your
feet is usually larger than the other
and one of your hands is usually
stronger and more useful than

0 U o paa Cind1eds ¢ “the other—so that you are said to
Above, this huge pair of glassds, ‘made Iim- sxhibi- 4 " . .

[ .
Ko fupbies 1o Sllatoaic-e new s B Wran— | he  right-handed or left-handed—
onough to fit a giant sixty feet tall. More than half 1.0 these research men say you are also

of the adults Iwmg in cities in the United States *
waar glasses. Eyestrain has been found to result noet
only in headaches, but in such troubles as indiges-
fion, 54, Vitus's dance and shingles. The eyes provide
definite clues to the state of your general health.

L

W F! ; ] F - 1 L1
| ',n i E_*JLIT J L - ﬂ H"’
|. i _-,t'L{'\\ o* ‘J
Falam!d day glulas have control butten permuﬂlng
% wearer to regulate amount of light passing through
J the lonses. Left, the glasses "wide open' and, right,

.,.} “closed" to block out i:l||nd1nq glare.

i;'H_-IL'J‘ J

horn right-eyed or left-eyed, which
means one eve dominates the other.

This works out satisfactorily while
we are very yonng. But when mod-
crn life begins to put its heavy
strain on the eye-team, the weak
member gradually eollapses under
the pace set by the stronger eye and
as a result, without realizing it, the
last few generau:ms have been doing
mogt of their seeing with the domi-
nant eye. This situation, unless cor-
rected, leads to many serious eye
conditions and, some of these experts
believe, will eveniually cause man-
kind to become one-eyed, in theory
or in faet.

While everyone knows that eye-
strain will result in headache, they
have found also that it is responsible
for such apparently unrelated trou-
les as indigestion, St. Vitus's dance
hnd shingles.  And, because the
body’s nerves ‘are hpoked.with the

ciyldend. Chrmateanss %ngf_ praas- .



gpinal ecord, and thus the hrain,
eve trouble eaunses false symp-
toms of stomach uleers, weall-
stones, lumbago, seiatiea and
rheumatism. On the other hand
vour eves provide definite clues
to the state of your general health,
That's one reason why the newly
improved ophthalmoseope is sueh
an important eve-examining in

strument., This deviee projects a
beam of light into the eye and

permits an examination of the
eyve's retina and backeround—the
only part of the body where ar

teries, arterioles, veins and capil-
laries with the blood eireulating in
them may be viewed in their natu-
ral livine state. With the aid of.
the ophthalmoseope, symptoms of
eve, brain, blood and systemie dis-

1 ¥
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Top, taking test of reading ability.
Canter, left, driver of car at right is
blinded by glare of other car's head-
lamps and situation is dangerous for cars
and pedestrian, indicated by arrow.
Center, right, although the cars have
met and passed, the same driver may be
30 badly afflicted with night blindness
that he may not recover wision in time
te avoid striking the pedestrian. |f you've
had this experience—slow recovery of
vision at night after a strong glare,
you'd better have your vision checked
b',' an expert, Bottom, peanut bulbk on
tip of rod emits one foot-candle of light,
about as much as Abraham Lincoln read
by in his youth. This demonstration was
staged in General Electric's laboratory.
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eases can be observed in the eye's
background. Recently this diagnostie
instrument was improved by the addi-
tion of Polaroid, the glare-control
material, whieh eliminates the reflee-
tions that formerly handicapped doe-
tors when looking you in the eye.

Your eyes each have over 130,000,-
000 nerve endings and six museles so
they may be turned in any direetion
or converred or diveroed, These
museles perform a tremendous amount
of work in the course of a day. More
than 100,000 eye musealar move-
ments are made hy the average good
reader in a single half-hour’s perusal
of non-technieal material. Those of a
poor teader mav run as high as
300,000,

If eye-coordination is below par,
the attempt of the eves to foeus on an
object, and the brain to fuse the

(Continued to page 176)

Left, Polarcid eyetogs, especially for skiing,
bleck out about ninety-nine per cent of ultra-
violet rays and reduce glare from snow.

Demonstrating hew Polarcid light reduces glare in reading. Left, note that type in book is visible, aven
in this reduced photo. Right, the page, under ordinary light, s just a white blur.
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spot. Bicycla trailer,

Two types of easily po pumps are
being used in London to help minimize
damage wrought by incendiary bombs.
One, built by two 18-year-old boys, con-
sists of a bieycle trailer that carries a stir-

rup pump, four gﬁ;ms of water and a first

“Colored Fis

Made in two parts, a transparent fishing
lure can be changed in color by unscrew=
ing and inserting a different colored piece.
There is no limit as to possibilities of color
combinations and as many inserts as de-
sired may be carried. The lure consists of
an unbreakable “glass house” equipped
with hooks, the two sections being held
together by screw threads. Inserts are
specially treated paper pieces shaped to fit
snugly within the lure and ranging in color
from greens to bright oranges, with stripes
of various hues simulating the seintillating
colors of fish.

'\Jf ————
@[ Nearly one-half of the 92 known ele-
ments are used in the building of automo-
biles. -

JUNE, 1941
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At left is engine and wu'lgr pump mounted on spn:i{i?‘\:ﬁkﬂhnrrow that mﬁ}r"ﬁa ‘moved Cm.-l{f to strategic

ht, carries stirrup pump, first aid kit, and fire fighting apparatus
A LA -r‘F

e (B Lt
'umps Help Quegch A:r-Rmd Fires
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aid outfit. The boys are messengers for air

_raid wardens and their work inspired them

to construct the apparatus so they might
be ready for action at all times. Another
recent development i=s an engine-operated
fire hose pump mounted on a wheelbarrow.

ure in Shell May Be Changed Easily

Any color insert that suits the whim of fishermon may
be slipped into transparent lure as shown above

25
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Bomb-Resistant House Set Up in 23 Minutes

In a recent demonstra-
tion of precast concrete
houses and backvard
“tepee” bomb shelters,
the walls, partitions and
roof of a three-room
house were erected in
just 23 minutes., Semi-
bombproof, in that its
walls would stop all but
the heaviest flying frag-
ments, the house was de-
quick con-

workers, The
walls, floors and roof pan-

els are precast in forms flat on the ground,
and are made of an aggregate which is 60

- percent pumice. Only half as heavy as

ordinary concrete, it is said to be more
resilient to shoek. The cost of the precast
“house is about half that of typical frame
construction. After pouring, the panels are

¢ allowed to dry for two days, then are lifted

yinto p}ace on the building site with a truck

S

] 5 ]

Intended os o bockyard

shelter, the “tent” at left

is of three-inch reinforced

concrete and would pro-

tect ogainst anything but
a direct bomb hit

Below, a crane lifts one
of the precast comcrate
walls of the semi-bomb-
praof three-room houss,
which wos erected in less
than a half hour

crane, Welders join the corners and par-

titions. The small shelter demonstrated
with the precast house is of three-inch
reinforced concrete and is intended to be
buried in the backyard. Impervious to
damage except by direct hit, such a shelter
for six persons would cost around $60, plus
excavation and charcoal filters if gas de-
fense is required.

Use of Wrong Hand in Writing Is Not Cause of Stuttering

Despite the theory that stuttering is a
result of teaching a left-handed child to

- use the right hand, a test of 1,600 students

at_ﬁxm@ﬂw%rﬂqated there is
no basis for that explanation. In that group
were T7T 5tudents who had -::hsmged t_l'lI

26 o) bt
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writing hand, vet only one of these stut-
tered. The old theory has been based on
the finding that one side of the brain is
dominant, and it was supposed that teach-
ing a person to write with the wrong hand
would force t;he weaker side of the brain

POPULAR MECHANICS
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to take the initiative NG| Jiers Working As Linemen
TS e wes Learn Trade for Civil Life

Syracuse School of Speec
gave there are about ™|
1,300,000 stutterers in the
United States, that 1111\
habit is most likely to ciLf\
velop at 11 years of age
and that three times as
many boys -luLLL! as “JLI‘&

L-Liquid Rubber Coat

On Pulley Stops
Belt Slippage

Applied easily with a '
brush to the face of any |
pulley, whether flat or) i d
V-tvpe, a coating of 11.:IJIJl s J
ber-base liquid is claimed l.ln-- T L b

preven the EJ-EIT.F_E]_'Um : iThese soldiers, 5.wmg:ng on |re'l, learn trade while 1n‘|ng Un‘f Surn i
I IH‘

'L oA Y ﬂ’l_U AL
S— Many hen vl emerge from Uncle Sam's "anrrf ~well
\]!'erwd in useful trades about which they knew nothing
'.I.]'u:n they entered, In stringing up communications lines,
for instance, uniformed soldiers learn the fine points of how
o qmu. pu]r—:\-.. and climb them to hook up the wires.

i '}/ﬁnt Alr I:Jmt Warms Up Bomber’s Engines

& To conserve gasoline and oil that would be consumed in
) “swarming up the engines of a bombing plane before the take-
M. off, the Germans have been using a portable heater. This
. unit delivers hot air through flexible ducts to the engines.
The saving in aviation fuel and lubricating oil is consider-

slipping. The liquid is so able, especially during the cold winter weather.

compounded that it sticks
to the pulley’s face re-
gardless of the pull exert-
ed upon it. It takes only
a few minutes to apply,
and if put on at the end
of a working day, the pul-
leys are ready for use the
next morning. Tests are
said to show that the cov-
ering increases the effi-
ciency of belt drives as
much as 50 percent.

Q(The fireboxes of some
of the steam locomotives
now in service on the
United States railroads
would hold an automobile = : :
with room to spare. - German airport workers warm up engines of bomber with portable heater

ey
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-~ 1", Pouring sample of blanded fuel in knock engine to test it

cetonation gualities before using in racing car

= Fred Offenhauser finishing the two blocks of new V-8 supercharged
engine to be used in this year's race. Below, view of Indianapolis
Speedway with racing cars possing stands ot high speed
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FUELS for

o TUFF that is poured into the

gasoline tanks will boost
speeds at the 500-mile Indian-
apolis race on Memorial Day.
More than anything else it will
decide the winner of America's
racing classic.

Two years ago the emphasis
was on mechanical perfection.
Last year driving skill was par-
amount. This yvear, with prac-
tically the same cars and driv-
ers im the starting line-up, the
fastest fuels are being sought
by the racing teams. Secret
blends and mixtures by the
score are being tested in lab-
oratories and on trial runs.

Gasoline is abaut the best
fuel fhere is,” yet few of ‘the
drivers will use it this year:
aleohol is one of the poorest
fuels and yet all of the super-
charged engines as well as

many of the unsupercharged -

motors will be powered with it,
Chances are that a “cocktail
mixture” will beat straight lead-
ed gasoline to the finish line,
Gasoline’s only fault is that
in a high-compression, high-
speed engine of high specific
output it causes high engine
heat, preventing the engine
from delivering all the power

POPULAR MECHANICS
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that it otherwise might. On the
" other hand, aleohol keeps en-
gine temperatures lower, in-
hibits detonation, and is not as
finicky in the carburetor. But
alcohol has neither the punch
nor flexibility of gasoline, it de-
livers only a fraction of the
mileage, it won't start at such
low temperatures, and it some-
times condenses in the intake
manifold, giving a lean mixture
and balky performance.

In spite of all these objec-
tions a few drivers will use
methyl alechol at half a dollar
a gallon, while others who have
magnesium castings in their
superchargers will have to use
grain aleohol, far more expen-
sive, because methyl attacks
the magnesium parts. But most
drivers are hunting for a per-
fect speed blend that combines
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Mechanic at right is shown installing additional fuel tanks
around the drive shaft of one of the speedsters

Below, rotor blade and other parts of a supercharger like
those used in the cars at Indionapolis
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Placing “meckup” of engine in chassis so body con
be finished by time engine is ready

View of special broke that has only two
maoving parts, reducing chance of failure

the good qualities of both aleohol
and gasoline. The two fuels can’t
be used as a simple mixture be-
cause each tends to separate from
the other. Benzol or acetone is
added to keep them mixed. One
standard racing mixture is made
up of almost 80 percent methyl al-
cohol, 10 percent gasoline, 10 per-
cent benzol, and a small amount of
castor oil. In most cases the secret
mixtures that are being tested are
variations of this basie formula.
With fast fuels, and barring

30

wrecks or weather that
would slow down the
race, most of the drivers
believe that the winner
will average close to 120
miles per hour for the full
500 miles, the fastest that
the race has ever been
driven and probably fast-
er than will be possible
next year or the year aft-
er. This is because the
rules governing engines
and cars have been un-
changed for three years,
but next year a new set
of mechanical specifica-
tions will govern the race.
New cars and new en-
gines will be built. The
chances are that the new
rules will call for smaller engines and
lighter cars. For instance, the present
supercharged cars are of 181 cubic
inches displacement or less and this
limit is expected to be reduced to 135
cubic inches. Many of the present cars
weigh more than a ton each and in 1942
the average car probably will weigh less
than 1,500 pounds. The possibility of
mechanical trouble and the probability
that the new engines won't develop the
horsepower of present motors indicate
slower speeds next year than this.

Due to the forthcoming changes, only
one or two new engines have been built

Below, closeup of six carburetors on racing engine.
Each cylinder has a carbureior
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by Fred Offenhauser for Bud Winﬁeld is
a supercharge otor of 180 nuch
inches displacement, burning an aleohol
mixture, that will be mounted in a special-
Iy built front-drive Ford chassis that was
raced at Indianapolis four years ago. Ralph
Hepburn will drive it and it is expected to
be one of the fastest cars on the track.
Another new ear this vear will be entered
by Ed Walsh of Detroit, having a coil
spring front-end suspension and powered
with a four-cylinder unsupercharged en-
gine. Only one of the three radieal four-
wheel-drive rear-engin ed “Man from
Mars” cars des:gned by’ Harry Miller is
left and this car is being changed around
with the engine in front.

One improvement that will help deliver
higher sustained track speeds is the new
Winfield anti-tilt earburetor with which a
number of the cars will be equipped. In
this new design, the centrifugal force of a
fast turn doesn’t drain fuel away from the
carburetor and starve the engine, hence
the driver ean always reach for full power
with his throttle foot in coming out of a
turn.

The standard racing wheel until now has
been 18 inches in diameter, and this year
the size has been increased to 20 inches
with a corresponding increase in tire size,
In the past the wheels were made of steel.
This vear they will be of duralumin con-
struction and each wheel and tire will
weigh 14 pounds less. The larger diameter
with its slower outside speed will deliver
better traction and wear on the tires will
be decreased.

Giving only half the mileage that gaso-
line does, the alcohol mixtures being used
this year will mean more pit stops than in
the past and the drivers will have to
change some of their driving habits as well.
For instance, the supercharged straight
eight that Rex Mays drove to second place
on 100-octane gasoline last year, making
one pit stop, will make two stops for alco-
hol fuel this year, in spite of a larger fuel
tank that holds 53 gallons.

Does the swing to new fuels on the track
mean that alcohol-type fuels would be
better than gasoline for stock cars? Not
for a long time to come, the racing engi-
neers declare. Gasoline costs less than half
as much, goes twice as far, doesn’t absorb
water:from the air, and is more efficient
in many respects.
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This sturdy platferm may be placed at any height

Quickly fastened to any large pole MU"‘I}.

similar upright made of wood, steel or con-
crete, a lishtweight platform provides a
safe place for the workman te stand. The
board is sturdy, each unit being tested to
support loads over 730 pounds before ship-
ping. Actual breakdown is claimed to he
in exgess of 1, 'Hll] pounds,
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L Flower Glows Within Light Bulb

In Decorative Flowerpot

Nested in asmall
decorative flower-
pot, an electric
bulb incloses a
flower that lights
up in beautiful
colors when
plugged in. Crys-
talline stones
placed about the
bulb give it a gar-
denlike appear-
ance, The light may be used as a night
lamp, since the glow is not bright enough
to disturb the sleeper. It is claimed the
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reduction in the tendency

) . * igh speeds. e Clip-

3 IS Wldﬁl' Thﬂﬂ. It IS ngh per's gasoline tankF:ls

. equipped with an alarm
whistle which permits
full-force filling of the
tank as long as the whis-
tle sounds. When the
whistle stops the tank is
full. A eustom styling
touch is found on the rear

deck where the Packard
signature is carried in

frurne script.

\Breathmg Restored
By Tilting Patient
On Stretcher

Mounted on a wheeled
cart that permits tilting,
a multi=-purpose stretcher
adopted by the-British
Army can be used as an
I : nﬁ}gﬁng table or for ar-

Breaking from the l]clé[(ﬁ%k:] body lines that distinguish tificial respiration. By
. its other maodels, the MFMM%M intro- tilting the patient up and
ducing a streamline fnodel that is a foot wider than it is down the stretcher in-

high. Viewed from the front, the car displays the Packard duces breathing Simil_ﬂl' 1o

radiator lines only in miniature, with the radiator grille the function of an “iron

section guite narrow. The front fenders are high and wide lung.”

with no depression between the

crown of the fender and the bon-

net side. Running boards, con-
cealed by the skirted doors are
arranged to permit the front fend-
ers to “fade” into the doors, merg-
ing with the body at a point ahout
midway of the front door. Unusu-
al roominess is one feature, with
the front compartment measuring
8% inches at shoulder level, am-
ple for three persons. Extra com-
fort is said to result from the use
of a fifth shock absorber which
functions to “dampen out” any
lateral movement between the
rear axle and the frame. This new
model, called the Clipper, is pow-
ered by a 125-horsepower, eight-
cylinder engine. One mechanieal
innovation of interest is the ex-
tension built into the transmis-
sion, permitting a shortening of
the propeller shaft. This is zaid to - = ke
result in quiet operation and in a Stretcher on tilting cart rocks patient o restore breathing

Above, Full view

of new Pockard

“Clipper.” Right,

+ closoup of front

end., Note how

radiator grille has
been narrowed
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b”Camera Snaps Black Leapard’ ircus Leap
Aot AL Jblg,;f Cerar/

Fans of the “big top” are getting their
1941 thrills. from the performance of a quarters of he_‘c_imns_ill Florida recentIyM_
black leopard. One of its stunts in the cage caught the big animal ji air midway be-
is a long, flying leap between two tall ped- tween the pedestals af it made the jump.

LA o
; *’15:3 2 :
/Steel Claw Lifts Fire Bombs From Inaccessible Places

London fire fighters have been equipped
with a new tool for defense against the in-
cendiary bomb. It is a steel claw mounted
on a long wooden handle. Kept readily
available to the fire watchers on the city's
roofs, it is used to grip bombs that have
fallen into inaccesible spots and lift them
out before the fire has gained headway.

WHERE TO BUY IT

Readers who wish more information obout com-
mercially available products described in Popular
Mechanics Magazine may now write directly to
the manufacturer or distributer of the item. Just
note the page on which the article is described, § DA
then turn to the “Where-to-Buy-It"" index starting
on page 4-A in the front of the book. |f the prod-
uct is on the market, the name and address of the
seller appear under the indexed item. To get quick
action—Say You Saw It in Popular Mechanics.

Fireman shows how the claw grips incendiary bombs
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Commander Gatti sights his telephoto
“eamera gun” on hig game in Bu!giﬂn
Cenge. The map traces his Tenth Expe-
dition inte the heart of the continent

— Eﬂunmmq:_ AFRICA
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" TRAILER BLAZING throsg

NS
A

The transformer steps up the :lulrtuu in this single
wire encircling the comp to 4,500 volts as a discour-
agement te wild animaols prowling around at night
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Part |
By Cngnmundar ttilio Gatti

Edﬂnri Nmi-e—i'hree !ﬁés- cbrﬂM“Wﬂﬂr

in the trenches, on horseback and in the [.glir during
the World War, Commander Atfilic Gatti emerged
with a light wound and influenza, for which he took
“the cure’ of daily burial in the hot Sahora sonds.
Under the spell of Africa he planned the first of his
odventurous expeditions. Avuthor of "Great Mother
Forest” and other books, fellow of numerous scien-
tific societies, Commander Gatti is credited with many
scientific discoveries among the beosts and flora of
the jungle. #rs. Gatti, on American, occompanied

him on the Tenth African Expedition of which he
writes in the three-part story beginning here.
IT"S A LONG way from the steaming
Congo jungle that John Rowlands Stan-
ley opened up to the Congo into which we
plunged, 50 years later, to retrace his peril-
ous journey.

Africa has not changed so much. It is we
who have changed, and our safari equip-
ment. Stanley sailed from New York on a
precarious little vessel on an expedition in
behalf of Leopold II, King of the Belgians.
We sailed on a luxury liner, my wife and 1
and four American companions. Instead of

months of navigating down the Atlantic
coast to the slave-trading post of Banana

POPULAR MECHANICS
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Antenna for the expedition’s short-wave radio station extends from tree left stonding in middle
of ecamp (top); the tree also hos a platform for movie shooting. Below is a herd of hippos

there was a five-day flight to a modern Af-
rican town of lower-covered homes.

From there, the 1,700 infernal days it
took Stanley to push up the Congo river to
the head of navigation telescoped for us
into 12 days of lazy relaxation on a paddle
boat that once plied the Mississippi.

Our trek into the equatorial jungle be-
gan where Stanley stopped, halted by the
impassable Stanley Falls. Instead of poi-
soned arrows, we were met at Stanleyville
by welcoming cries of natives, jubilant at
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the prospect of earning a few francs by O
. . 22 ]
unloading our seven wvehicles and 15 tdns 4

of supplies.

Air-conditioned, electrified
vachts,” comfortable steel trailers housing
our expedition and its radio station, photo-
graphicd laboratory and workshop, were to
carry us into a wilderness impenetrable a
half ecentury ago.

Before the dark curtain of Africa drops
on us, come join the party in fancy. The
Tenth Gatti African Expedition needs one
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more member, Adventures, thrills,
danger will be yvour lot, along with
unique landscapes, pestiferous in-
sects, the scorching equatorial sun
and tropical hurricanes. And don’t
forget, plenty of work. We must
shoot educational movies, capture
weird animals; investigate ancient
secret societies like the Baboon-
Men; learn about the Manghettius
who deform their heads like pears;
the copper-colored pygmies who
barely reach your belt buckle;
Giant Watussi princes who look
down on vou from eight feet of

At right, installing the rodio antenna. Belaw,
one of the comforts of home in the heart
of Africa—an eleetric shaver is plugged inte
a convenignt 110-volt outlet

Above, elephants help bring the
trucks and trailers ashore over a
plank bridge ot Stanleyville

height and with graceful
ease jump a couple of feet
higher than your head.

Now Stanleyville is just
beyvond the bend. See the
native jumping into the
river? There are croco-
dilez around, but he goes
in all the same to bring
ashore the boat's cable.
Those elephants on the
bank came from Gangala-
na-Bodio, where the Al-
rican elephant, thought
undomesticable for cen-
turies, is captured, tamed,
trained to serve man.

So, let’s go. Or in King-
wana, the only language
that can carry us through
central Afriea, we'll say
“Funga safari!”

The river is low, the
bank iz high, The boat
cannot approach shore,
the trailers are 44 feet
long overall, weighing
nine tons each. With poles
and planks we build a
sort of gangplank. Then
hopefully, we call for the
elephants. But they don't
take kindly to our mon-
sters of stainless steel.
The cornaks shout, push,

POPULAR MECHANICS
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bang right and left with their crooked
sticks, but instead of advancing the pachy-
derms go into reverse. Well, we'll turn
them around and see if going in reverse
doesn't bring them to the right spot. Chains
are hooked to the dolly of the first trailer,
an order is given, wheels thunder over the
bridge. The elephants, scared by the din,
spring ahead at such a pace that the trailer
is on the verge of overturning, nearly
smashing against a palm tree.

Better thank the elephants and proceed
with the slower, safer system of letting the
engines manage the climb.

Think how Stanley would shudder at the

Right, tuning in station OQ5-ZZ for o chot with the
outside world and the news from the United States

e
1

LT . a

= paid = g g
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Above, one of the Jungle Yachts is jockeyed over precori-
ous planking to a river ferry rigged of native dugouts

Bolow, inside the air-conditioned trailer the operator jots
down a message from a radio “ham” back in America

sight of these half-civilized na-
tives in sporty hats and violent-
colored shirts, descendants of the
warriors who in 1883 fought him a
few miles from here, near the Falls
where the Lualaba river becomes
the mighty Congo. But now that
we are out of town, ready to put
up our first camp, he would surely
feel at home here at the village of
his old friends the Wagenias.
Stanley’s little fort today is the
capital of Congo’s largest prov-
ince, but nothing has touched the
Wagenias, True, they no longer
devote themselves to killing white
men, but otherwise life is much
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Below, Wagenias set fish traps, huge
funnels of reeds hung from skyscrapers
of poles at the Falls of the Lualaba

"'f' -

L

Above, the explorars relax in camp for a snack and a siesta,
At the left is o glimpse of one of the troiler lovatories

the same as in 1883. They still dress their innu-
merable children with fresh air; their girls with
colored heads; themselves with a square foot of
bark, and a preposterous straw hat and necklace
of leopard fangs for grand occasions.

Pleasant rascals at times, first-class banditti at
others, they run the best racket of the river.
Stretched across the falls they keep skyscrapers
of poles insecurely planted between gigantic
rocks and connected over the deafening tumult
of foam by other poles. From these heights,
every evening and morning, they drop huge reed
traps, which they retrieve so abundantly filled
that for 100 miles the river remains almost fish-
less, and the populations downstream would
practically starve were they not to come and

buy fish from the Wage-

—~—— 1 mnias. Buy it, of course, at

the Wagenias' price.
Plenty of catch? A fish
goes for a spear point or a
couple of leopard teeth.
The season is bad? The
same fish costs 10 spear
points or 20 leopard teeth.

A swell racket. But
glance at those skeleton
skyscrapers; think what
it takes to reach them and
get away safely every
morning and evening of
a man's life!

Look at that 60-foot

POPULAER MECHANICS
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canoe, at the frenzied efforts of its 80 pad-

dlers; how it is grabbed by the current,
swept away, spinning dizzily. Watch the
head man, standing in marvelous equilib-
rium on the prow, direct its maneuvers.
The craft has abruptly stopped just where
he pointed, a few feet from treacherous
rocks. Now it is ecatapulting in another
direction, seems to fly through the air, is
overturning.

Wateh how the canoe is steadied, arrest-
ed by the brake of 80 paddles, how the last
momentum is spent to reach the rocks, to
touch them gently. Four men jump with
a rope to anchor the canoe; a shout of vie-
tory thanks the river's god, the crew
swarms up the poles, polished by hillions
of tons of raging water to the smoothness
of white marble.

The aerial fishermen race to the highest
poles, hang by their feet, disappear under
the foam, make a human chain that swings
over a precipice until it reaches the other
side of the gap left by a log snatched away
by the river, and bridges it so that others
can pass over and make a hasty repair.

Huge funnels of reeds are laboriously
raised, emptied of their bulging contents,
lowered again. Each fisherman, as his an-
cestors have done for hundreds of years,
slits open fish after fish, devouring a part
to give hiz own body the fish's swifiness,

On the return from the falls a small error
often capsizes the eraft. One moment it is
flying down the eurrent, the next it has
vanished. Black points bob up here and
there, are carried away in a flash. From
the shore, women shout and laugh, know-
ing that tonight or tomorrow the crew will
turn up, the cance on their shoulders, pad-
dle in one hand, string of fish in the other,
legs tired from a long walk,

Northward we resume our journey, soon
to face the problem hanging over us since
the Governor swore that never would the
65 pontoons take the enormous weight of
our trailers across a river. The pontoons,
sent ahead, are rough contraptions of
planks fastened to the tops of native ca-
noes. In designing our Jungle Yachts I had
kept them in mind. I had moved forward
the rear wheels, carefully ecalculated dis-
tribution of weight and braking problems.
Butif the Governor is rightand I am wrong,
we may have to leave our Jungle Yachts
behind, or maybe lose one in a river. Fif-
teen thousand dollars worth of trailer, ir-

(Continued to page 164)
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- Three-in-One Lamp Adjusts

For Table, Wall or Bed

Three lamps, all of same design, may be vsed on a
bed, as at left, on wall, center, or as table lamp

Any of three purposes may be served by
an adjustable lamp that will stand on a

b

table, or hang on the wall or a bed. Ruh-ﬁ?

ber-covered clamps housed in the base are

opened to hang it on the head of the bed; .

on the wall it may be hooked to a nail or
screw, or it will stand upright on its base

upon a desk or table. A universal joint °

permits the base to be manipulated to suit
each of the three positions. The lamp has
a three-way incandescent fixture.

oL 32 >——m
(Pilot Light of Flash-Bulb Tester

Shows Condition of Bulb

Photographers'
flash bulbs can be
tested without fir-
ing them by means
of a simple bat=
tery-operated test
unit. If the flash
bulb is in good
working condition,
a pilot light on the
tester flashes when
contact iz made.
Floodlight and
projection lamps
can be tested in

the_ same way,
U bm/é.
2

2 2
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23 R | Da"hHING bridge workers—
== s 1 ) e perched precariously at

=N ' ' ' skyscraper height on slender
steel. far above the swiftest
flowing natural river on the
face of the globe—are con-
structing the world's longest
hingeless arch by an engi-
neering method which makes
the span itself a mechanical
phenomenon.

They are building a rain-
bow of steel, pushing girder
sections one by one from the
rocky eliffs on both sides of a
vorge 200 feet deep, toward
the day not far off when the
two sections will halt about
11 inches from each other.
Then a tiny keystone section
will be dropped in. Not much
wider than the length of a loaf

L |

A

Sketch, at top on this and the page
opposite, shows method of construc-
tion of Rainbow Bridge. Left, abut-
ment on Americon side of bridge.
Steel is swung out from both sides
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of bread, this little section will sup-
port 11,000,000 pounds of concrete
and curved steel 950 feet long. And
it will do the husky job alone, for
there will be no suspension cables
above or piers below this modern
crossing when it is completed.

Then Rainbow Bridge, spanning
the Niagara River 2,000 feet below
famous Niagara Falls, and linking
the United States and Canada, will
be an accomplished faet.

Past here, in the 36-mile-long Ni-
agara River, pour the waters of the
four Great Lakes., Imprisoned he-
tween stone walls, the current races
toward Lake Ontario. At the falls,
the stream takes a drop of 167 feet,
boiling with terrific force toward
the mouth of the river. Thirleen
times this liquid maelstrom aided
by winds in the gorge has forced

Right, steel grillage reaching the ancheor balts
on abutment. It weighs &0 tons. First sec-
tions of the arch were fastened to the
grillage before being swung out over river
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of September in all of its glory, a
trim, eye-arresting arch consist-
ing of two ribs of steel 12 feet
deep, anchored in concrete abut-
ments, joined by lateral steel
cross-pieces and supporting ver-
tical pillars which in turn help
form a base for the roadway—and
that’s all.

As a structural object it will be
as sleek as a leaping greyhound
and as clean as the wind that
whistles through the gorge cut in
the rock by the tumbling rapids
from nearby Niagara Falls, named
by the Iroquois Indians from the
phrase “Thunderer of Water,”
which indicated their terror of the
falling and boiling stream.

Modern-day engineers were not
terrified by the problem of build-
ing Rainbow Bridge, but they
knew they had a puzzle which
needed a novel approach. The site
had been used for a bridge since
i h Sy . 1868, when a suspension bridge of

'\I'I-r preparing concrate surrace i ana= Wﬂ'ﬂd was IEI'ECtEd ﬂhly to b& &E-
dian abutment and anchor belts for the grillage StI'D'_YEd h}r this wind  In 1888 tha
Right, unusual view of the construction. Note worker tower and deck were rEPIEEEd
elinging high up on derrick, on way to scoffold with steel construction. On Jan-

reconstruction or major repairs to
bridges at this point.

As each piece of steel is swung out
and riveted in place, it is supported by a
fanlike series of steel ropes which will
remain until the keystone section takes
up its incredible burden of weight.

Four columns, 130 feet tall and linked
in pairs, have been built on abutments,
two on each side of the river to support
the cable, Bracing the towers them-
selves, corresponding clusters of steel
ropes extend back 200 feet from both
towers where they are anchored into a
pair of “deadmen,” one for each pair of
towers. These are concrete anchors,
weighing 600 tons apiece and firmly im-
bedded in solid rock.

When the keystone section tempora-
rily completing the arch has been re-
placed by the permanent keystone sec-
tion, to be carefully machined with an
accuracy measured in hundredths of an
inch, the supporting cables will be un-
hooked, the towers will be razed and
the bridge will appear during the month
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uary 10, 1889, the entire deck
was carried away by a wind
storm. The structure was
hurriedly rebuilt, but its in-
adequacy and dangerous
character soon led to a deci-
sion to construct an arch span.
This was begun in 1895 under
the name, The Falls View
Bridge. The structure was a
two-ribbed steel arch 840 feet
long, the longest in the world, -
and hundreds of thousands of
visitors enjoyed the close
view of the falls from its deck.
But it was destroyed January
27, 1938 when the worst ice
jam in the known history of
the Niagara River battered
away foundations of the
strueture which had become known to mil-
lions as Honeymoon Bridge.

Then it was decided that the new bridge
would be in the shape of a rainbow—an
arch. An appropriation of $4,000,000, not
a large one as present-day bridges go, was
all that was available for the job. The
erection of any kind of piers in the stream,
flowing at 25 to 30 miles an hour and a
volume of about 6,000,000,000 pounds of
water a minute, even temporary piers for
construction purposes, would have washed
out the sum in a hurry. Also, part of the
construction period was likely to fall with-
in the interval in which the gorge was
choked with ice. This invited another dis-
aster from an ice jam during the building
of the bridge, if not after.

So engineers began building the novel
and graceful rainbow of steel, using the
unusual construction methods that soon
will result in completion of the bridge.

Each of the main arch abutment piers is

o

i i S, ==
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Putting finishing touches on tieback towers atop Canadian obutment

e
Sketch showing how the bridge will appear when it is finished. Note rainbow shape

S |

located about 50 feet back from the water’s
edge and about 50 feet above the surface of
the water. The main span is thus over 100
feet longer than the former Falls View
Bridge, and the piers are considerably
higher above the water. The abutment
piers and the approach spans rest on solid
rock which forms the sides of the Niagara
Gorge so that the bridge does not have
contact with the river.

The main arch span, of the hingeless
ribbed type, will have two steel hox girder
ribs spaced 56 feet apart. Steel spandrel
columns will rest on the arch ribs and will
carry the steel floor girders and concrete
deck of the roadway above. The two ribs
will be rigidly braced together with steel
members to resist forces set up by the
wind or by live loads on the structure.

In order to provide for these tie-backs,-
the Bethlehem Steel Company, the fabri-
cators and builders of the arch span, first

(Continued to poge 142)

Y




Layy
A} “Range Finder for Close-Ups

N .use; I?Iﬁ%léan ﬁ?gt _\

W el
'i?\.\*
"

L25

other adjustment is refuired, yet it syn=
chronizes for speeds up to 1/500 second.
It has a quick-ejection socket that accom-
modates No. 30 or No. 31 Photoflash lamps.
Finally, a tripod clearance head is offered
which raises the caméra a short distance
above the tripod head, allowing the hinged
cover of the magazine back to be opened
for loading and unloading, or another mag-
azine back to be substituted, without re-
movigg the camera from the tripod.

7

bl
, Lamps 57tenlize Medicine Bottles
‘= By Killing Air-Borne Germs

-

-
¥
’

5

=

%

: Lamps emitting germ-killing ultraviolet
w rays have been put to work sterilizing
+) medicine bottles at the Brockway Glass

5 Company plant, removing -denger-of im-

T

Q °  purE air reaching prescription bottles from

@ ) the time they enter the annealing ovens

B 5 until they are capped. Thizs new health

defense is made possible through develop-
M

Close range and view finder moy be focused down to
distance of 10': inches when special lens is used

Among six accessory items available for
&_SEEFE new 2imm. Kodak Ektra is a
close range-and=view finder. The instru-
ment is intended for use with the 50mm.
Kodak Ektar £:1.9 lens at distances from
31s feet down to 112 feet, and, with the
addition of the Kodak Portra 3-plus sup-
plementary lens, down to 10%: inches. In
the latter instance, an internal mask is slid
into place. It also includes a single eve-
piece, automatic parallax correction, and a
vernier scale for distances shorter than

15 feet. A_high-low angle finder, fitting
into the universal accessory bracket on top
of the Ektra, permits the camera to be
used conveniently from waist-level, as
well as overhead, when attached to tripod
or other firm support. Then there iz a
right-angle finder that aids in obtaining

‘ﬁ, unposed shots as well as shots in cramped

u&. quarters where it is inconvenient to face

the subject. Critical focusing on close-up
subjects is provided by a special ground

- ass focusing back equipped with a self-

\?,P' erecting magnifier and a mirror which can

5.

be set at a 45-degree angle for reflex-type
focusing. A fifth accessory is the flash
=" synchronizer that attaches to the top of the
#~ camera, while the tripper unit is simply
screwed into the cable release opening. No

44

ment by Westinghouse of a new lamp hav-
ing a slender rua—sﬁapeai tube. 5till an-
other lamp of this general type carries the
health protection into drug stores where
the bottles are used in filling doctors’ pre-
scriptions. In this case the lamp is so
mounted that its rays shine directly on the
mixture to prevent air-borne bacteria
from Q::Ltqg;'ing the dicine or the bottle.
Y.

"L’B-:«F

=
=N ]

Druggist filling prescription under protection of lamp
emitting uliraviclet rays that kill bacteria
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Toy Cannon Amplif;

Given a considerable
boost by an amplifier, the
crack of a toy cannon be-
comes a loud “boom"”
when the traditional
morning or evening sa-
lute is fired by the gunner
of 102nd Observation
Squadron attached to the
2Tth Division at Fort Me-

Clelland, Ala. “FPhe six-

inch=long barrel is loaded
with a black powder

charge and the miniature
gun placed close to the
microphone of the public
address system. The re-
port issuing from the loud
speakers is said to be as

“& loud as the roar of a full-
nsize Cannon.

./ Gunner firing toy connon.

Inset, upper right corner,
shows how minicture gun,
firing alongside micro-
phone, hos its “bark” am=
plified over system of loud

tributed  within barracks

Y

E' speakers which may be dis-
-
.
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Scorokeeper indicotes balls and strikes on “batter” as dart is tossed at tar-
get. Tense situations in dart baseball often rival real game

JUNE, 1941

Eg _.'1:":JI IR?arike

art Basebal} Us

Big Gun

et.So Score Hits, Runs and Outs

Many of the exciting
situations of a real ball
game are provided by
dart baseball, introduced
at Kansas City, Mo. Each
player in his turn “at bat”
throws darts at a target
which is marked in ecir-
cles to determine whether
the pitch results in a foul
hall, strike, hit, error, or
home run. During play,
three outs retire a side,
Each team has a score-
keeper at the board.

@ An average of 2,388,000
motor vehicles have been
scrapped each year for the

i

i

last ten years. 5‘ = TL' s
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Deep down in the wooaded hillsides of Germany, ltaly and Britain are vast hangars whaera warplanes
can be stored and repaired, safe from cbservition and bombs. These drawings wers mode from

actual designs of an American engineer, C. G. Flebus, who was engoged by the axis governments on

the subterranean vaults. Disappearing gates hide exits from which catapults shoot planes
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Pressure Tanks Feed Fuel to Bilfied Hangar

ﬁ_ ot : . I _'_L. _": 1 e
. ﬁf T T S i, STEELDOOR,
A e e s R e L |
LMEROM CATAPULT  piying FIELD WHOSE RUNWAYS > ¢
e ARE DEFINED FOR FRIENDLY PLANES
; By %Hmrlou OF ULTRAMIGLET — ——— 8
: —BAY EMANATIONS — o ol
_— - —— & .
i e st

EAVORED MY CERMANY AND JTALY'

POST
AIR CHAMBETS: . ;

| BOCK AMD =t > kY.
: ARTH TO REDUC g At ; ~ A BTANDING
BOMBE IWMPACT SR — i i S SHENROOM -

SOME METHODS EMPLOYED IN THE F"T‘ﬂH F AIH.F!ELD iE
BY BOMBERY AND PURSUIT PLANES -FAR FROM THE STORAGE HAMCARS

s P, ARy BEFS
e V(7N 4

RIBS CARRY " "[3

4 WEIGHT « |8
9/ FADIRECTLY .

/ TOUTHE
\\¢@/ FOUNDATION

o

AN GUARDED BY BOMB PROOF UNDERGROUND
STRUCTURES, EASILY IGNITED GASOLINE MAY+
| \SAFELY BEDISTRIBUTED BY PRESSURES (UP
1O 45 LBS.TO TUE SQUARE IN)OF NON-INFLAM=
A MABLE NITROGEN GAS.

f
|
[

i
SiDE ACCESS by sl A
TS HBHGARS e .

Landing fields for the bombers and fighters are well comouflaged ond guorded from enemy planes

by telescoping poles and high-tension wires as well as concealed gun nests MNear the bombproof

vaults and the seaside grottos where seaplones hide are huge underground storage tanks from which
gasoline is fed into the hangars by the force of compressed, noninflammable nitrogen gas

JUNE, 1941 : 47
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Rubber Jacket Grips
And Keeps Food Warm

At -.-]:l.-;t_:'
-
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The big rubber suction cup forming the base of the
baby's dish helds it firmly on the tray

Firmly anchored by a big rubber suction

&)

dish cannot be overturned or knockec

from the high chair. The dish has a lac-

quered rubber jacket for hot water to keep_ ™

the food warm. The rubber acts as an in- %

sulatm', keeping the dish warm and pro=.y
tecting the baby from too much heat.

-H G AL

S T
-/ Gauge Tests Thickness of Steel «,
~~._  Without Touching Both Sides <

™ in the General Electric laheraturi.e:-:, the
-3 thicknessof sheet steel can be measurec

r*- even when only one side of the sheet is

\2 accessible, It is accurate to 1/1,000-inch.

The seven-pound portable indicating unit

is connegted 'I:e an Eifl._trlﬂ outlet and the

L
L —

Measuring the thickness of a sheet of stesl, with the
magnetic cylindrical gauge head held on the sheet

48

cup, a child’s three-compartment ehine‘:{‘f-.

b

2  With a magnetic gauge just develepe&

%

v %
) A /
&E‘ﬁl)r eylingﬁeaf auge head containing an Al-

nico magnet is held against the sheet to be
measured. The magnetic field of the gauge
head saturates the material, and the de-
gree of magnetic flux passing through the
head magnetic eircuit depends on thick-
ness of the sheet being tested. The thick-
ness is indicated by an instrument reading
which is a measure of the increased reluc-
tance of the magnetic circuit. This system
is particularly useful where a sheet of steel
is too wide for convenient and precise
measurement with calipers.

2146,

“Submarine” Powered by Hand
Propels Bather in Water

Bathers who do not know how to swin
can push themselves ﬂ:lreugh the water on
a one-man “submarine” which eperatee,:
beneath the surface, yet keeps the user

L

%

% Swimmer kept ofleat in water by wearing “subma=-
h_': rine" propels self along surface by turning hand crank

«—+afloat. The device, invented by J. D. Bar=-
‘%v, of Dallas, Tex., has a hand-operated
“Ohbicycle-pedal arrangement at the front

that delivers power to a small propeller at

~._\the back through a series of gears. Loops

over the swimmer's shoulders serve as a
harness and have floats on top that help
maintain balance in the water.

[ See index, page 4-A, to find where to buy
articles described in this magazine, Say
you saw it in Popular Mechanics.

POPULAR MECHANICS



[ 3

£
Letervrre e

Hinged Seat Tilts When Actial La der Rises” -

Tillerman's seat at rear of
leng fire truck, right, tilts
to one side in order to
make waoy for the huge
oerial ladder

P ‘r 5‘_3 C"ﬁlkl lj :-f r_{_; = > rrd"r 3 »1#1?_}‘ J :l Ir- U:‘ -

Below, going vp! Opora-

tion is outomatic, fireman

manipulating levers in-

stead of turning crank as
on oldor trucks

] g N

L One man operating the controls can
raise the giant aerial ladder of a modern
fire truck recently put into service at
Cincinnati, O., to combat fires in tall
buildings. A special feature is the action
of the tillerman's seat, which turns over
on its side to allow the ladder to rise
from its inclined position. So smooth and
guiet is the operation that scarcely a
sound is perceptible as the ladder begins
its skyward journey. By similar proce-
dure it is lowered and put back in its _ *
berth. A turntable permits the towering )
ladder to be rotated in any direction, and

so sturdy is the all-steel framework that

any number of firemen may use the lad-

der at one time. .e

Speed of belt-driven tools can be varied
continuously by a control pulley with only
two moving parts, cones with interlocking
fingers floating freely on a single axle.
Pulleys are used in pairs between the
power unit belt and the working unit belt.
Moving a lever forces these intermediate
pulleys closer to or farther from the pow-
er unit, thus decreasing or increasing pres-
sure on the power belt, which in turn
forees the interlocking fingers either closer
together or farther apart. This, of course,
varies the diameter of the pulley and,
hence, the speed of the tool.

JONE, £041 () 71{ } \I ! h I.mre:_l.l :nu.vuﬂ In:'; a.-;' f;qh ;T;;.LTZ.
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“DESTRUCTION IS
TEAHING down enemy
fortifications, hridges,
barbed wire and the like, in
the quickest possible time is
the job of the “explosion
squad,” daredevil fighting
unit of the Army. Literally,
destruction is their business.
Picked men from Engineer
regiments, their task in .
peacetime is to test newest
demolition equipment, while
in wartime they will not hes-
itate to gamble with death.
In an advance into a hostile
region they must be among
the first troops on the job, for

]
£
S

e .
2w

#
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=,  Top, bridge wrecked by French demolition erew as Germaons advanced.
Four fo six men can demelish a big bridge in o fow minutes they pave the way for the ar-

tillery and ecavalry; in a re=-
treat they must be the last to
leave since they must destroy
bridges, railroads, roads and
armaments to handicap the
enemy advance,

At Fort Belvoir and other
experimental stations, the |
demolition soldiers, with the |
aid of revolutionary equip-
ment especially designed for

Left, making ready demolition equip-
ment for a test with a scout car

Below, preparing to plant mortars in
the standard position for firing |

a1 N
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THEIR BUSINESS
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them by the ordnance
department and chemieal
warfare service, are de-
veloping techniques that
are expected to outdo
anything the Germans
have accomplished.
Speed, surprise and
violent action are the
keynotes of the explosion
squad, composed of four
to six men hand-picked
from each regular com-
bat Engineer unit of
twelve, They are armed
with rifles and machine
guns and equipped with
special tools and all man-
ner of grenades, explo-
sives and gases.
Assuming the demoli-
tion specialists are called
upon to aid in assaulting
an enemy stronghold,
here's the procedure:
First the air corps and
heavy artillery bombard
the area, crippling major

JUNE, 1941

"Explosion squad" in gas masks hauls anti-tank gun through smoke screen

Below, a new usa for compressed-air drills—destroying an “enemy” bridge




Above, the air drill starts a crater in road to slow the enemy
odvance. Below, o battery of gos cylinders; plocing these
sereens is an important duty of the “explesion squad”

fortifications. Now the explo-
sion squad makesz its assault:
smoke sereens cutting off en-
emy observation: flame throw-
ers burning the hostile posi-
tions; hand grenades and
thermit bombs detonating in
and around each enemy posi-
tion; infantry units in readiness
to repel counterattacks and to
consolidate gains; and finally,
demolition troops placing ex-
plosives against turrets, doors,
hinges and other sensitive parts
of the enemy “works.” In other
words, this new Army “blitz-
unit” is charged with disrupt-
ing the entire plan of hostile
defense or attack.

Bridges that are not to be
used during the advance of our

A striking example of what a lond mine can do to a tank is
shown below. During the invasion this French tank wos re-
treating across the bridge when it struck the hidden mine

troops will be charged with ex-
plosives, ready for instant de-
molition. Roads not scheduled
to be ridden over by our at-
tacking forces will be prepared
for defense by mining, by road
blocks of large trees, by earth
barricades or concrete blocks.

Precisely timed military
teamwork is needed in block-
ing the enemy's mechanized
vehicles, While the demaolition
engineers are equipped to build
the road bloeks to halt the en-
emy, it is the mission of the
heavy weapons of the infantry
and artillery to destroy the ve-
hicles once they are halted,
Wheeled cars must in general
stick to the roads. Tread wehi-

FOPULAR MECHANICS
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¢ cles can only make speed off the roads
; when the terrain is favorable. Armored
« cars of both kinds are hard to hit with suf-
« ficiently heavy guns when traveling 40 to
50 miles an hour. Therefore it is the job
of the explosion squad to halt mechanized
sforees so they can be destroyed by heavy
. fire of our infantry and artillery.

In this work the “land mine"” is helpful.
~ A charge of 10 pounds of high explosive in
i, a mine is sufficient to smash any wheel or
« tread vehicle which will detonate it. Small
“and easily and quickly handled, it can be

buried in open spaces or hidden by under-
. brush. When a vehicle passes over this
type of mine, it explodes immediately,

Military experts believe a sufficiently

large supply of .land mines, adequately
covered by anti-tank weapons, will go far
toward preventing spectacular advances
” such as German mechanized units achieved
in Holland, Belgium and France.
+ Not only do the members of the explo-
=sion squad destroy, but they rebuild and
repair, Roads and bridges blocked or de-
“*'molished by the enemy must bhe made
ready for our troop advances. Without the
~ demolition engineers, any dash of our
armed vehicles to the front, or on sweeps
. around the enemy flanks, would be diffi-
< cult or impossible, Other vital jobs are:
* penetrating barbed wire; helping consoli-
. ‘date territory gained; extending routes of
communication into captured territory;
and supplying the usual engineer material,
“notably pure drinking water and sanita-
_tion facilities to troops on the march.

In the case of railreads, demolitions are

+ egpecially effective. An enormous amount
of track can be demolished in a few min-
utes by explosion erews of four to six men.

War Department scientists are now per-
_ 'fm'mmg countless tests with incendiaries,

whu:h aredirected pl:manly agamst bui
*“ings and Equlprplant and in major ass.aults
on fortificatigns.” White galiosphorus, pri-
marily a smgke producer, with the prop-
erty of ignitiTig spontaneously and burning
--_vigorously when exposed to air, is one of
the best ineendiary materials, When scat-
tered from overhead by grenadez and
trench mortar bombs, the phosphorus rains
down in flaming particles which stick to
clothing and cannot be easily brushed off
or quenched. Phosphorus always causes a
demoralizing effeet far beyond the actual
casualties it produces.

{Continved to page 1562)
JUNE, 1941
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Gas Mask for Hard-to-Fit
Drapes Over Shoulders

Instead of the regu‘u!i::m gas mask, persons hard to
fit wear this helmet draped over the shoulders

Special respirators for those who cannot
be fitted to ordinary gas masks are being
issued in Britain. There are persons who,
because of unusual facial contours, deep
hollows or wrinkles, or because of injuries
or allergies, cannot wear the regulation
‘mask. *The new type is a helmet that cov-
ers the entire head and shoulders.

2326
L Meter Indicates Light Needed

For Various Ty pgs of W ml‘l& %/, 7 =

" How much light L "a' 7 lrnas
is adequate for va- 1
rious types of
work without in-
ducing eye strain
is indicated by a
simple light meter
that is inexpensive
and accurate. At
the top of the me-
ter is a dial giving
a direct reading of the light strength. Be-
low it, corresponding numbers show °
whether the light is satisfactory for a range
of work from rough housework to that in-
vulvmg prolonged, glose u.se of the eyes
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: potential between the top
R“SSlan Tanks PlaY Wﬂ.r and root of a tree. In
. * spring, during the fasteat
With Aid of Stage Scenery Ziowing time, the gra
_ ent iz from top to roo
i A Later, the direction is re
xersed In a tree senuus-
ly injured or otherwisze in
bad health, however, th
reaction is abnormal, be-
ing either weaker than in
a sound tree or reversed
in direction. The instruf
ment is portable and ma
be carried into the woods

for field diagnoses by for
:;51 s and en tomulugists

2 5:6__,
L—“‘i.ure s Rubber Tal_l;l
Wiggles in Water '
To Attract Fish

If it is lifelike actior®
that the big fish go for, %
rubber-tailed lure now
on the market givesh
promise of hooking them™,
With its flexible tail sim-
ulating the wiggle of a -
small fish when being re-
trieved, the plastic Iumg

which is awvailable in 1

L B T

; { : different color comhina-
X ' i , tions, is more than big .
2 : 3 game fish such as bass,
pike and muskies can re-
sist, according to the
i manufacturer. The ru
Tank gunners of the Russian army practice shooting from  ber tail is interchange~
turrets mﬂunted on “stilts” on an indoor artillery range at able, spinners are mount-
- the Stali ademy o ow. To simulate a real ed in the fins, and treble
s batﬂf.‘ﬁﬂ]d the target range is landscaped with wings like hooks are there to make§
those used in stage settings. Student marksmen fire at tar- sure that the catch dm‘* \
gets and tiny objects placed in the background. Dtkgu stu- not zat aay.
dents check the results. M- | j

As tank gunner, top, fires at targets, another student checks results with his
watch, Bottom, stage wings used for landscaping indoor range

Lyl

ealth of Tree Estimated Quickly
With Sensitive Voltmeter
~ Using a simple but very sensitive volt-

~_ meter, tree surgeons can determine wheth-
%- er a tree is healthy in somewhat the same

o

way that a doctor can examine a human
with the aid of a stethoscope. The process
“is based on a discovery, made by Thaddeus

‘:j Parr of the U, S. Department of Agricul-
i —1ture, that there is a difference in electrical

Flexible rubber tail wiggles as the lure is retrieved
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Junior Patrol Trains W1th the oast uards

L L-L“ "\.

Lines made fast, above, 8 “shipwrack victim” s houled te
safety in breeches buoy. Regular practice with this rescue
gear prepares the Junior Const Patral fﬂ'l ] rﬂﬂ ¢margenqr

Their target the mast of the drill
pole (obove), 300 feet distant,
the boys are shown how to fire = o
the Lyle gun (below). They load
it with two cunces of powder,
insert the 1B-pound projectile
and fire it by lighting o fuse.
When they succoed in hitting the
target, lines of the breeches
buoy are mode fast to the pole

for a proctice rescus

ML

Photos {from WPA

) "ot

Lounching the 26-faat surf boot,
above, for a lesson in rescue
work and hondling oars, is one
of the enjoyable “classwork”
assignments of 30 boys who—,
hove argunind a Junior Coost ==
Patrol unit at Provincetown, 3
Mass. First studying coast guard
~wiark in theory, thoy later spend
weekends at Raee Point stotion
participating in drills and rou-
tine work of the Coast Guard.
They learn rope splicing, sea-
manship, codes, weather and
semaphore signals, and navige-
tion. In emergency they stand
ready to help the Guards

JUNE, 1941I f'\‘,meM,..j Mw& -
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C o) TENNIS TIPS

RACKET

lh - - -
RACKET IMPARTS

OVERSPIM TO BALL

Diograms obove and below
shaw pmh aire nngl-u of racket
for overspin or underspin stroke

Left, Don Budge starts an ap-
prooch shot porfectly balanced,
left arm relaxed confidently

Below at lz'!‘, rnﬂtlﬁng for a
backhand shet near the ground

RACKET IMPARTS
UMDERSPIN TO BALL

x N T
By TOM STOW
; i o University of Califernia Tennis Coach
/ dM/L gnﬂ !Ht}lﬂﬂf D:m Budge
Il e g L
s "I‘D Sﬁ.\} it anyoneris a “natural
v J Y2, tennis player” is(nonsense. Of

- T g, course there are players who because

- W i, of “natural athletic ability” learn
| fier TR more quickly than the average; but
' i . the implication that any person is so
" blessed that he can be a star without

practice or effort will always rub me
the wrong way.

The two greatest players in the
world today are Alice Marble and
Don Budge. I well remember Alice
as a great “natural” plaver seven or
eight years ago, yet it took
five yearg of constant
practice before she hit a
winning strealk. I worked
with Don Budge four sol-
id years. He came to me
as a great “natural” play-
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#20m a CHAMPION MAKER

er. They told me he was
destined to be champion.
He did become cham-
pion, and probably the
greatest player of all
time, but only after four
vears working, changing,
practicing strokes and
footwork and every
phase of the game.

So whether yvou're a
beginner or an average
player who wants to im-
prove, understand that
skill is not inherited but
acquired by concentra-
tion, determination, and
study. If you're willing
to put in the effort, come
along and I'll see what I
can tell you to help de-
velop your game,

To start at the begin-

Right, Coach “Red” Hoehn of
Dartmouth watches a lefi-
handed star proctice bockhand
with the Stow Stroke Develop-
er. Motice upper ball for serv-

ice and overhead proctice
Bouchard Photo
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Above, Frank Parker smaocks o forehand in fost action at elose quarters i
during doubles play in @ National Clay Court Tournament
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Elwoed Cocke’s arm swings straight up
in @ smooth, accurate toss for serve

58

In goad position behind the baseline, the player at left, above, hos racket well back to hit o hord fore-
hand drive, Right, practicing the forehand, weight on right foot, left foot ready te step in for the shot

ning, pick out a racket with a medium balance and
a 43 or 434 handle, weighing 13%: to 144 ounces;
slightly smaller if you're a girl. The main thing is
to get one that feels right. Next, check on wour
physical condition. Tennis is hard and fast. Play
hard, stop when you are tired; you’ll learn faster
and get more fun that way,

Now for the grips. The Eastern forehand is prob-
ably best for you: stand your racket on edge with
the cross strings perpendicular to the ground and
shake hands with it, the heel of your hand touching
the leather button, the fingers around the handle,
For the backhand, turn your hand at least a quar-
ter turn to the left and put your thumb up the
back of the handle.

Before you try the strokes, let's get the theory
of the spins elearly. Since a ball curves the way it
spins, an over-spin or top-spin will cause the ball
to curve down and jump faster as it hits the ground.
This shot can be made by turning the face of the
racket up and over the ball with the wrist, or by
coming up on the ball with firm wrist. The latter
is the correct method, for you can retain control
and accuracy, and the body is more easily timed
with the shot. To under-cut, hit down at the ball
with the racket beveled back; this shot tends to
travel straight and bounce slower. Although an
under-cut or sliced backhand is used by many top-
ranking players, my advice ig to eliminate under-
cuts until over=spun shotz are mastered. Don Me=-
Neill, national amateur champion, in trying to over=
come an under-cut shot uses his wrist too much in

POPULAR MECHANICS



over-spinning, In so doing he has oh-
tained the “feel” of how to drive the shot,
but does not®have maxlmum control.
When he corrects this, which he is apt to
do this year, the tennis world may be
treated to another Budge,

The ultimate shot most ranking players
iry for is the flat drive, hitting straight
with the face of the racket flat against the
ball. It carries more speed, but should not
be used until eonfidence and control have
been gained for the over-spun shot.

Really the most important fundamental
is—keep your eye on the ball. The eourt
and the net won't move; don’t watch them.
Don’t watch your opponent, either, Face
the net sguarely, weight evenly distrib-
uted on the balls of yvour feet, racket in
front and supported by your left hand. In
the back court, stay. four to eight feet be-
hind the base line, in the center. In play-
ing net, take a centér position six to eight

{Cantinued to page 178)
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Yavd ol dol Do iy, Qoo o
Soldier Grinds Ol,lt Power ﬁ)r ortablé: Radio

orta nd-powered
generators are used in the
field by army scouts to
operate portable radio
transmitters and receiv-
ers. While one soldier
cranks away steadily at
the generator to supply
the current, others handl
the radio apparatus.

Partable radio equipmant

carried by troops o

scouting expedition, loft,
is set up in the field

Hand-cranked generater,
pelow, supplies the cur-
rent and saves carrying
much heavier batteries ""\T
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“‘U S. Can Expect as Many Indians
.{ %> In1980asin 1492 |

VY3 e No longer a “vanishing race,” American
% Indians are now mult;plymg so rapidly

sthat in forty years their number sh-}u]d;‘.‘.". .
B “reach the total estimated to have been liv- = |
[ 5 sing here at the t1me Cnlumbus landed. The

-expected to reach 700,000 in 1980, perhaps

2 “even 70,0000 The total is about 360,000
== .today. Anthropologists believe there were
T 700,000 to 800,000 Indians in this country J B
+ 2 7 swhen Columbus lande:l III-\]- 2. OB
e W qd

5—”—1 Hammer Wﬂh File in Handle Is a Handy Tool for Home

Two tools in one are provided by a com-
bination hammer and file now on the mar-
ket, The file is housed in the handle while
not being used; it is pulled out by grasp-
ing a cap at the end of the handle. A turn
of the cap locks the file in extended posi-
. _ tion. The eap is turned again to return the
Fila. pullad. odit From Tinmmer Gandie:is rendy: fae-wse: f‘ﬂe inside the handle, and a snap prevents
Cap at und is Turned when you want te pulh it back it from coming out accidentally.
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‘/Sedan Is Easﬂy Converted Into axﬁ@g‘l lance

No tools are requupd Jmh
to change a spe/za 1ly
designed De Soto seven-
passenger gedan into an
ambulance. When the
right-hand doors are
opened and the center
post is swung up on its
hinge, a full-length hos-
pital cot can be loaded
into the ear easily. The
post iz held up during the
transition by a stainless-
steel arm that hooks onto
an inconspicuous roof
bracket. The seats, of
course, are removable,

All that is necessary to
change this sedan inte an
ambulanee is to open the
doors wide, swing the
center post and hook it
to the roof bracket, lh-m

remove the seats.

teals are reguired b - : |
Pick-Up%gler Ties Hay in Slices That Pull Apart Easily

Baled hay is produced in slices by a new  which is of conventional size and weight,
pick-up baler that cuts and presses the and thus eliminates waste when it is used.
hay into separate layers so it falls apart Mounted on rubber tires, the lightweight
like sliced bread when the wires are cut. machine operates as fast as eight miles an
This saves tearing the hay from the bale, hour in baling hay or straw left in the field
by grain combines, and
bales up to five tons an
hour. Operating efficien-
cy is increased by contin-
uous feeding into the
baler and elimination of
the need for wooden di-
vider blocks, the bales
being separated auto-
matically and measured
accurately into equal
lengths. Fuel consump-
tion of the baler engine is
about one quart per ton.

L/.ITwn new 6,000-horse-
. power Diesel-electric lo-
comotives built to haul
Union Pacific streamlin-
ers have automatic water

Baler picks up hay left in field and packs it inte bundles made up like slices sprays to cool the wheels

of bread so it may bqpullui art @ when the wire_is cut Wh-llﬂ‘ brakes are Hpr-'lied-
, 1941 j aﬂi— d f') ;
{ f‘cf‘

L)M (/ﬂ 3’{” ?F ca




L .;
' " T % " r P
A L SR & A / rfj n }-_xf.-- <

2 WHIPPING

I JIGHTING to escape the biting

teeth of a gig, the great leop-
ard whip ray thrashed the sea
madly. Its batlike flippers smashed
and pounded the water and its
long, horny tail lashed from side
to side in a deadly are.

Suddenly it plunged. The gig
pole jerked loose and floated on
the surface, but the teeth clung,
As the ray streaked through the
water, it dragged behind 30 feet of
sash cord and a sealed gallon “spotting”
can, Where the ray darted, the can jerked,
with the hunters following in an open,
shallow-draft boat, bumped along by a
high speed nine and one-half horsepower

outboard motor,

Poised on the deck of the hoat\]gr)a r-
{{:11 Bowen watched through Polaroid
glasses which cut the water’s glare, his
eves following the moving can. At his
waist was a steel fish knife and in one
hand was a harpoon. ‘W]Eh it he would
hurl the death blow.” Signaling his broth-
er, Paul, at the motor controls, Dr. Bowen
jiggled his harpoon up and dﬂW‘l‘l, pointing
hiz weapon in the direction of the darting
ray. Paul stepped the boat up from 6 to
12 miles per hour, then to 17. After a mile
and a half of perilous straightaways and
breath-taking hairpin turns, which almost
tossed Dir, Bowen from the boat more than
once, the chase reached an abrupt end.
Finding its refuge barred, the ray
sought deeper waters, sank to the
bottom and blew up sand to mud-
dy the sea and obscure the vision
of the hunters.

Dr. Bowen signaled again and
Paul reduced the speed until he
had the motor little more than
idling, The doetor with his har-
poon poised, peered down, ready
for the strike. Then, under its
camouflage the ray streaked off at
a right angle. Spinning the boat
around, Paul raced after the ray
again, speeding up this time to 25
miles per hour. So fast was the

Left, upper side of leopard ray. Mete fours

inch spine being examined by Dr. Bowan.

The ray can inflict @ very painful wound by
striking the hunters with the spines

. POPULAR MECHANICS




" mad dash.

7. gone to injure the doctor.

. »yard of Coral Gables, Dr. Bowen

“ .essentials. Perfect teamwork be-

"l.bH’ S Laze

THE WHIP RAY

ray that the “spotting” can was
* submerged for 100 yards in the

Suddenly the can stopped mov-
'ing. The Bowens feared the gig
had torn loose and the ray was
gone. Paul edged the boat up and
stopped the motor. Below, searce-
ly nine feet off, they spied the .
huge ray on the bottom and the
doctor promptly hurled the har-
poon into the head of the monster.
" Infuriated it shot to the surface

J"and leaped into the air, whipping
* “itg tail and smashing with its flip-
* pers, Again and again it hurled
*_itself from the sea and crashed
“back. Finally, after an hour's bat-
" tle, Dr. Bowen guessed the ray's
‘strength was spent. He and Paul
- grabbed the gig and harpoon lines
“ and drew the creature close to the
. boat. As they did the ray sprang
‘and- & his whip around Dr.
Bowen’s: body, shaking him'to Kis' '
knees, But the rav was too far

Making sure the monster was
dead, they dragged it into the
boat. Back at the docks a block
and tackle were employed to hoist
the ray. It weighed 500 pounds.

. Whipping the whip ray is Flor-
< ida's newest thrill sport., Few
have tried it in the past. More will
attempt it from now on. Along

with Guy Fielden and Ted Gan-

“and Paul think it offers more ad-
venture than sailfish, marlin or
tarpon fishing. The sport is fast,
daring and risky. Good nerves,
‘steady eyes and a sure aim are

tween hunter and pilot and split-
. second timing are requisites.
Rays are broad, diamond-
“shaped and have small, vicious
eyes set close together, The leop-

(Continved to page 175)

“Right, hauling a relatively small ray inte

“ the boat. Mote the roy's resemblance to a

. bat. The manta ray found in the Florida
keys sometimes weighs 3,500 pounds

JUNE, 1941
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io Tubes RI.IIE Current the heavyljnu]lets of .50-caliber machine
Rﬂdlﬂ guns fired\at right angles from 100 yardsi

kki In Low-Cost REfl’igEI‘ﬂtﬂf away. Two-inch glass of the same type
§

N VPl

will stop bullets of the ordinary riﬁe-F:-
caliber machine guns. The heaviest bullet %
shatters and powders the glass at the poifit.s
of impact but fails to penetrate it. Since |
windshields and turrets on airplanes are S
always streamlined and present a sloping =
front to the enemy bullet, thinner glass ro
than that tested nearly always would offer (=
suflicient protection. (o

] 84
djustableSprinkler Limits Water
Within Area Desired

Finger-tip control for both the distance ™
and amount of water is provided by an
automatic lawn sprinkler now on the mars
ket. By turning a plastic button located™
on the sprinkler head, the position of the
nozzle arms may be adjusted to cover any
area from 5 to 50.feet in diameter, and the
openings in the arms may be changed t
govern the quantity of spray. Whether
set for large or small (‘:il'r.":]{*ﬁl_. the spray is =
always broken up by revolving arms to 3
yrovid rainlike, shower, al 2 o0
i. AN A4 J"It...L-M-"}-. .'.'f H: T.'I ‘.j —

Top, piston amsembly of 500-watt tube-operated re-
frigerator; below, 250-watt domestic refrigerater unit

An electro-magnetic pump replaces the
ordinary rotary motor and pump mech-
anism in a refrigeration system just devel-

oped. The unit is lightweight, quiet, and AUTOMATIC

may be marketed at a 33 percent reduction DISTANCE & SPRAY_CON
under present prices. Radio tubes control [ eesass e )
the current. The pump consists of two i /n
opposed compression chambers and a cen-
tral double-headed piston. Each chamber
is alternately polarized by utilizing the
characteristics of alternating current, the
effect being to drive the piston back and
forth between the chambers. The pump is
capable of 3,600 strokes per minute, and
freezing speed can be varied at will.

i O

Three-Inch Glass on Warplanes
Stops Fifty-Caliber Bullets

Tests of safety glass three inches thick, = 0 A
designed for protection of pilots and gun- Top, dial control permits sprayer to be set for any -
| ners in(jarplane.g, prove i'tq will stop even diameter up to 50 feel. Botlom, sprayer in oction ) =

/1

e

J q ()0 . -
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Motorcycle Pump Pours a Torrent on Flames

Motorcycle pumper at left, equipped with a V-8 engine, feeds 500 gallons of water per minute inte hose

lines. At right, Boaston fire fighters man a line of nozzles jn a !-51 small trailer and motoreycle pumpers
| e i e
Borrowing an idea from theé “smoke

eaters” of London, who fight [necendiary

capacity ounted on trailers or small
trucks. In one test, three pumps drove

flames with small mobile pumping units
strategically distributed throughout the
city, the Boston fire department} recently
demonstrate pumpers
capable of pouring a torrent of water. One
of them *was a motoreycle unit carrying
hose lines and using an eight-cylinder en-
gine to deliver 500 gallons of water per
minute. I‘.:lt.lyrjj2 were pumpers of larger

L"Plasti Hcl%*:etsr fgr ’Ckutiﬁts
gdw d -, LES
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-
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Here ore Uncle Som's ewn parachutists, clethed in new type uniforms

JUNE, 1041
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2572 gallons per minute through fourteen
hose lines. In London similar small units,
which can be hauled by any automaobile or
taxicab in emergency, proved able to rush
fire-fighting equipment to the scene of a
fire in a few minutes, going around bomb
craters or traffic jams that would stop
large trucks. Boston has ordered four 600-
gallon auxiliary pumps for emergency use.

, Tory
>

atest Uniforms

Members of the crack
ew 501st Parachute Bat-
talion training at Fort
. Benning, Ga., have been
equipped with new uni-
forms, plastie helmets,
and shoes with inner soles
of sponge rubber to ab-
sorh the shock of landing,
The suits are in one piece,
made from snagproof
olive drab material, and
are liberally furnished
with pockets sealed with
slide fasteners.

V;INew York led the states
in passenger automobiles
registered in 1940 with
2,392,008, California fol-
lowing with 2,374,507,

(:2.4.@-{4771‘-#&‘-4"
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A L AT
Above, thirty-three cubic-yord Bucyrus-Erie stripper operating in
an Indiana surface coal mine. Below, 52 men standing in heavy
duty stripping dipper demonstrate size of the huge machine

: '.;Iw g e

AL
NVER since the first member
- of the human race attained
sufficient intelligence to realize
he could dig faster with a clam-
shell than he could with his fin-
gers, mankind has been striving

. to inclease, the stfehgth .of the

comparatively feeble arms and
legs with which nature endowed
the species,

For example, Leonardo da
Vinei in 1514 sketched a prac-
tical machine for underwater
expavation and wrote detailed
instructions for its operation. It
was go mechanically ingenious
that when someone placed
da Vinei's plans for an excavator,
together with sketches and mod-
els of some of his other neglected
inventions on display in New
York City recently, thousands of
people were surprised that ma-
chines they had known to be so
new were based on ideas they
had never suspected to be so old.

But it was not until 1837 that

POPULAR MECHANICS




Ni1ts D

ROBOTS of METAL

®
"
¥ sanyone thought of con- 5 ~ = =
structing a mechanical ex- R e \ <
cavator, which is nothing : - » :
# more than a rebot arm op-

~~erating a robot hand. Pat-
ented in America in 1839, it

, attracted a lot of attention i1 | Y. : k. . -
"+ with its clumsy central POl S C R o \}\D ¥
_ =" mast of iron supporting a e y: . B h
« crane which lifted a bucket
.« after it had been filled by a
« series of jerks from chains
¢*controlled through tem-
o peramental elutches and
* powered by a wheezy
. steam engine,
c Then in,1880 an improved
adchine was ihvented, This

~.Below, man standing beside
1,023,000-pound steam drop ham-
d in airplane manufacture

- o s e

Above, child drags toy up for comparisen with one of man'
robots, ianuﬂwm Pacific locomotiye ’

was the railroad type sﬁnuel' which dips ﬁd ats
ver uch like the one now used to excavate for
h&si'm and’ faundations, «<The dragline, which
digs with a bucket drawn toward the machine, soon ;
followed, and machine-age man continued to free  ~ -
himself from the limitations of his arms and legs at”
a breath-taking pace, devising thousands of labor-
saving mechanisms and immediately making them =
bigger and better. When he could make them no ,
better, he kept on making them bigger. & E

Today, because of the demand for tool steel and = .
machine specialists in national defense production,

e

it seems unlikely that for some years, at least, any- .
one will attempt to produce larger digging ma- 5
chines than those recently put to work in the sur- L
face coal mines and quarries of the United States, k?

The huge dippers of these excavators, used to &
strip soil from seams of coal or rock, scoop as much

E: 67




S ) r more than 110 feet, dump 75
. feet in the air and dig at a
i height of more than 95 feet.
T So perfeetly are they bal-
) anced that if one or two of tha-
four caterpillar traction units
settles in soft soil, a unique
mercury control system
causes four huge hydraulic!
jacks to level the 2,500,000%]
pound machine instantly. And
one little man seated at elec>
tric controls as simple as timse“f "q
on yvour automobhile opmateb. b
the giant robot shevel, so\y
large that the dipper 11:3ne~J
will accommodate 52 men,: [
: ; P
standing comfortably ::-IUSE.‘; il
Nor will the 250-foot arm--
like booms of the newest type—
dragline excavators with theirs ¥
Tty s
Below, huge electric shovel makes \* =
workmen leok like pygmies "\ q—""

\._,\_:

e

e

a2 Ahnﬂﬁﬁman:un revelver type derrick hoisting mate-
rial from which its ewn roadbed is manufactured, &
construction trestle over @ stream

as 35 cubic yards of dirt at a single upward
swing. The booms on these gargantuan
machines exceed 100 feet. The handles on
the shovels range over 70 feet, which is a
far cry from the prehistoric man and his
« clamshell. These excavators can reach out

Belew, huge six-foot Mbuill to bring up rich peat

soil boried in flood sand
/ - J Pax btandons

e P W
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Emvfmt carry be increased much
in size right away. Their great,
rectangular “feet” which look like
pontoons and permit them to walk
across soft soil without sinking,
~ have probably reached a tempo-
rary maximum size which is ap-
proximately that of a speedboat.
The conveyor is another of
man's robots employing steel to
perform both the supporting func-
tion of the arms and the transpor-
tation function of the legs. The
newest conveyor, having reached
a total length of 9.6 miles, is not |
likely to be exceeded by any such
machine to be built anywhere in
the world during the next few
years. Its purpose is to move sand,
gravel and stones for the con-
struction of Shasta Dam. More

ihan 42,000 :stegl trhughmg_ idlers

The big Dissel-drawn plow, abov +, digs
down three foot ta turn up better ail

Below, ane of two huge bull gears cou-
pled 1o propeller shofis of §.5. America

“Caterpillar” Digsel tractor and scraper
making ﬂjﬁn county read cong : clion

rotating ed s ball bear-
ings support 20 miles of 36-inch,
six-ply belting which involves the |
use of 500,000 pounds of cotton |
and a million pounds of rubber. Iu'

It took mankind a long time to|
develop the hammer and anvil lq
a point where the village smithy
was extolled in verse and song and
it is likely to be some time again
before many such robots are [ash-
ioned much larger than the 1,023,- -
000-pound steam drop hammer
that recently was manufactured
in the United States for a French
corporation. The falling hammer
section weighs 35,000 pounds, The
anvil weighs 762,000 pounds.

(Continued te page 14&7)
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Small Working Gas Engine mourd g aifofa frafife. Aﬁ%&'m‘%ﬁ?"“"
Z er, 12-volf motor, driven by fwo six-volt
Malkes 10,000 Revolutions batteries housed in a case in front of the
J Lde ey Gaa motor, supplies the power. Batteries are
charged, without removing them from the
case, at 22 amperes for four hours, four
days a week, which will run the wehicle
25 miles. The cost is computed by the op-
erator to be less than a half-cent a mile, at
a speed of 30 miles an hour. As there is no
clutch, the motorcycle starts traveling as
soon as the switch, operated by foot pedal,
is turned on. The brake pedal is on the

op_Busxte side.

Refillable Eraser Feeds Rubber
As It Wears Down

Made in the form of a mechanical pencil,
a long-lasting eraser is refillable and the
rubbm 1r11 I_]L‘ Fmpr;'l..h +d {mw.:nr] as it is

This finy gosoline engine has tank helding two drops

5 “n_F gaseline and makes 10,000 revelutions per minute

Special tools had to be built for machin-
ing parts used in the construction of a tiny
valve-and-piston type gasoline engine that

\ runs three hours on an eyedropper of gas-
o ‘g oline. Fuel is fed through an opening ket
\; 1/1,000-inch in diameter. Built by Ray
Arden, of Baldwm, Long Island, N. Y., the
“%:‘ power plant has a tank holding two drops
&Y of gasoline and is capable of making 10,000
\;: ﬂrevolutmns per minute.

Lidds

. Homemade Electric Motorcycle
Runs for Half Cent a Mile

tric motoreycle made from spare parts

y Cheap operation is claimed for an elec- |fpa.
L

S - }7 Rl
p;-.":a = 33'2

Diagrams, upper left ond center, show how rubber is
hooked within holder. Right, it is held like pencil

worn down. Refills are made either of
rubber or of mineral fibers. The latter
type iz especially useful for making eras-
ures on tracing cloth, as well as for other
delicate abrasive tasks ag in cleaning and
polishing.

([ See index, page 4-A, to find where to buy
articles deseribed in this magazine. Say
you saw it in Popular Mechanics,
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Carvings Copied in Plastic Wocd WIth DIES

Duplicates of hand
carvings ean be made in
any number with the aid
of lead molds made from
the originals by a Chicago
concern, CHJ'UEI'E Can
zend their favorite ash
trays, statuettes and oth-
er handiwork to the firm
where lead iz poured
around the article to
make a mold that may be
used in turning out hun-
dreds of copies, using

Fern leaf carved in woed by
hand iz used to make a tray

Above, lead meld of head, first carved out of
wood, is good for thousands of plastic copies

Plastic Wood as the molding material. It
takes but a few minutes for the Plastic
Wood to harden after it has been put.into
the mold and pressed out. Colors may be
added to ﬂ'leﬁnmhe?plece to make it even

B

Duplicate of fern, above, was formed by pressing Plastic
Waoed inte lend costing maode. from the original

more attractive, in some cases, than the
original. The molds and the plastic ma-
terial are not expensive, For a small in-
vestment wood carvers can share their
finest work with friends, or even sell it.

¥ ( -
“Demuuﬁtagle Rims for Sun Glasses Permit Lenses To Be Changed

Sun glasses now available have interchangeable rims so the
wearer may change the color or density of the lenses whenever
desired, in order to match the mood, attire, condition of weather,
or to subdue glare. Thus with one pair of spectacles, the pur-
chaser can obtain as many different lenses as he may wish. The
“demountable” rims come in sets, each set containing glasses

of a different color or anti-glare value. H
i
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s~ J{'VERY DOG should be a gentleman.
That i is the theme on which Carl Spjtz,

trated for 15 wvears. For although Spitz,
who is head of the world-famous Holly-
1.../") .wood Dog Training School, can teach dogs
“to do almost unhbelievable things on the
screen, his great purpose in life is to train
the ﬁmerican public how to train their
dogs. He believes the average American
d the average dog are losing half the
72 . o ey

4

%350,

Above, the first step in
training o dog to be a
gentleman: teach him to
coma af coll. Tie a rope
ta the collar, step 15 or
20 feet away, und Pu"
firmly as you give tha
command “Come here"

Teaching the dog to
“heel,” left, walk him
along a wall or fence and
keap him in position with
leash or knee, repeating
the commond “Heal”

By
' R. Deri_t Miller

I

4 5 ‘;1 Adr o 7 LA ._{--' ( _ji,:"
' etk “
benefit b‘fﬁmr companionship—simply be-

cause the average man has not been shown
how to teach his dog io be a gentleman.

“Training a dog to understand the few
basic truths on which canine character is
built is really simple,” says Spitz. “Yet if
vou don’t train your dog in these funda-
mentals, he's likely to become a cross be-
tween a nuisance and a eriminal.”

From here on we'll let Spitz take over.
The methods outlined in this article are so

POPULAR MECHANICS




Since dogs dislike to touch metal, the dog movie acter abave
was taught to turn o doorkneb by covering the knab with o
tennis ball, one of the dog’s fomilior playthings

fundamental that Spitz uses them as the basis for
instruction of his dog actors. Toto, the woolly
mongrel in “The Wizard of Oz,” Buck, the St.
Bernard in the “Call of the Wild,” and a hundred
other movie dogs went through the same course.

But to start with your puppy. . . The average
person eventually sueceeeds in house-breaking a
puppy and teaching it not to chew the piano, but

Save your dog from poisoning by teaching him net to touch

stray food. Boit @ fow smaoll mousetrops around the yard

with meat (below). To moke him sit down (right) use o
“tang” grip, don't push dewn with flat of the hond

JUNE, 1941




Lead the dog over a hurdle with the command “Over” te teach the jump

he wastes a lot of time doing it. The chief
cause of this is the tendency to allow a
puppy the freedom of the house.

“A puppy,” according to Spitz, “should
be placed at once in a suitable dog box."
The size depends on the puppy, but a
standard dog crate is about two by two by
three feet. The puppy should remain con-
stantly in this box when he is in the house.
At least four times a day he should be let
out in the yard. Ag any dog will tend to
keep his immediate surroundings clean,
the puppy will form the habit of not dirty-
ing his box, Moreover, keep-

at the same time com-
manding “Come here!”

Never change the word-
ing of the command. That
would be confusing. Al-
ways use a long rope; the
dog must be taught to
come from a considerable
distance. After he begins
to get the idea, take the
rope off and call him, If
he does not come at once,
immediately use the rope
again, This lesson should
consume about 15 minutes
a day. It must be learned
thoroughly before more
elaborate training is be-
gun, Half the problems of
dog owners would be
solved if their dogs had
been taught to come at
call anywhere, at any
time, irrespective of what the dog wanted
to do at the moment.

The second great failing of the average
dog is the habit of eating stray food.
Countless dogs are poisoned because of
this habit, yet it is one of the simplest to
break. Bait several mousetraps with meat,
and place them about the vard. After his
nose has been nipped a few times, he'll
leave stray food alone. A small mousetrap
will not harm a dog.

The next step is to teach your deg to
walk beside you, at “heel.” This is the first

ing him confined to the box
will prevent his world be-
coming too complex. Con-
finement should be kept up
for about two weeks, or un-
til the puppy is clean in the
box. He should then be
gradually accustomed to
larger surroundings.

It is not, however, advis-
able to begin further train-
ing of a dog before he is
eight months old.

Of all the lessons a dog
must be taught, the most
important is to come at eall,
This should be taught with
the aid of a long rope at-
tached to the collar. Stand

§ N S 0 e . e .
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15 or 20 feet from the dog,
and pull firmly on the rope,

74

Carl Spitz, Hollywood dog trainer, uses this set fo train canine actors;
it includes every essential element of a house or street

POPULAR MECHANICS
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Trainer helds dog’s rear quarters
down and pulls front legs for-
ward as I"IE. commands “Down®

real test of a dog gentle-
man. A dog who tugs on
his leash is neither a gen-
tleman nor a pleasant
companion. When teach-
ing a dog to “heel,” select
a place near a wall or
fence. Walk with the dog
on yvour left side, between
vou and the wall. The dog
should be on a leash. In
fact, a leash should al-
ways be used in any basic
training.

As soon as you begin to
walk, the dog will either
run shead, or lag. If he
stays behind, pull him forward with the
leash. If he darts forward, push him with
your knee against the wall or fence. Thus
the dog learns to walk just even with your
left foot. After this lesson iz thoroughly
taught, the leash should dangle loosely
when you are walking the dog. A stroll
then becomes a pleasure, rather than an
athletic contest.

The next lesson is to “Sit!” Never use
the command, “Sit down!"”; the dog may

{Continued to page 170)

Teaching the dog to “Stay” (right), walk around him
repeating the command; if he moves, force him back,
again repeating the order. Always use the leash

Below, right and wrong ways of forcing mouth epen.
Wrap hand around nose, forcing fingers and thumb in

A
.

1

a

"' q
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Skler Talks to Radio Audience i :r? Record Leap

v B T
g 0 |} ! 1=
™ Skisr poised for tnkeo'F nl:mr& is
'_'_‘-' wired for sound with short-wave
radio transmitter stropped to his
Jback and mierophone an wire mask
Ny
w
%' Right, eamera ecaught jumper in

)

i

‘

o mid-air as he broadeast te nation-
Q‘f wide listeners o dﬂiirlpflﬂl‘l of rec-

nr:ligup while it was in the making

Arrow points to card raised in file by pressing keys
76

Carrying a t" \thb?.ln%ﬂTLHE r as he
soared through the air in what proved to
be a record jump at Lake Placid, N. Y.,
Torger Tokle, champion ski jumper, de-
scribed his experiences to a nation-wide
radio audience. The microphone was fas-
tened to a baseball catcher’s mask which
he wore, while strapped to his back was
the portable radio set. His words, picked
up by a more powerful set at the hottom
of the slide, were relayed to Lake Placid
Village, from there they were sent over a
telephone wire to radio station WGY,
Schenectady, and then broadeast over a
coast-to-coast network. In the leap which
he broadeast, Tokle set a riew hill record
of 243 feet for the Olympic jump.

iy
ElectncoFlle Lifts Desired Card When Keys Are Pressed

Pressing the first four letters of a cus-
tomer's name on the keyboard of an elec-
tric card-file selector turns up the cus-
tomer's card from the tray regardless of its
position in the file. One selector may be
used with any number of card trays. For
instance, to find John Brown’s card, the
clerk would place the tray in the selector
and press keys labeled “J,” “B,” “R,"” and
*“0.”. The card will bob up immediately,
pulled out of position by energized mag-
nets at the side of the selector. All the
other cards are kept from bobbing up by
means of four of the thirty metal rods
lying parallel in the bottom of the selector
which were raised when the keys were

POPULAR MECHANICS
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struck, the four rods fit- Mﬂbile Electric WﬂrkShOP

ting snugly in slits be- S )
tween tabs at the bottom
tween tabs at the bottom  He]lpng Build New Combines
card was free to fly against <= 3iam gna , ’

the magnets because tabs Sl

to the left of the four slits |
corresponding to rods
controlled by keys, J, B,
R, and O had been clipped
off when the card was
originally coded for filing.
In the same manner any
other card in the file can
be located by pressing the
selector keys correspond-
ing to its code lr:-?ers.

Gas Tank fa;- Plane
Rocked in ‘Cradle’
To Test Strength

Before self-sealing gas-
oline tanks are placed on
military airplanes, they

are given a thorough test- 0 L L banch mads 7!\3ﬂ tallgate bebind

ing, part of which consists £
of rocking them in a large When the caravan of Infernational Harvester's e
cradlelike machinedevel- mental combines took to the fields for tests this year
oped by B. F. Goodrich. accompanied by its own machine shop on wheels, equipped
Co., of Akron; O. As the to make changes in various working parts as the tests pro-
devieeoscillates with the ceeded. The workshop is outfitted with welding apparatus,
tank mounted inside, several electric tools and lights operated by current from
measurements are made two generators which, in turn, are connected to the motor
of the stresses and strains  truck engine through a power takeoff. When the tailgate is
it endures. dropped to horizontal position it forms a convenient work=-
bench with a vise at-
tached. Hinged side pan-
els cover a large cabinet
with space for tools and
bins for bolts, rivets, nuts
and other accessories,
These panels, when
raised, also provide shade
int the daytime for work-
men. The combines are
worked with erops of all
sorts and in many parts of
the country. When faults
or weaknesses are spotted
during the field trials, the
offending parts are
changed or redesigned.
Thus, before they are put
into commercial produc-
. tion, the combines go
- oGl : through nature’s own
Self-sealing gas tanks for warplanes are tested by rocking in this cradle proving ground.
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DEFYING the PACIFIC
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= in Charl d \\
: By Captain Charles A. Borden ki i o
- y LY mending soils in dead
) l%AN FRANCISCO Bay skippers said it couldn’t ) calm after ‘the storm
P, *' be done—sailing across the Pacific in “Confu-
cius,” one of the smallest seagoing boats in the i

| world. But my wife, Rosalie, and I already have
proved them to be at least partly wrong, for we've
reached Honolulu on our globe-cireling voyage.
Confucius is 17 feet over-all, 141 feet long at the
waterline and a six-foot beam. It is a Marconi-
rigged sloop which we built in Hong Kong, China,

Above, standing out to sea frem Monterey at
beginning of the leng veyage

Left, the skipper and Reosalie in midst of cre=-
ating a mulligan aboord “Confucius”

78 POPULAR MECHANICS



Above, up the tiny craft’s mast
goes the skipper

of teak and camphorwood.
In the cabin are two com=
fortable six-foot bunks, a
pot, pan, and stormproof
stoves.

Our galley consists of a
drawer four feet long that
extends out and under
the cockpit seat. It con-
tains besides three small
kerosene stoves, spices,
olive oil, matches in a
glass jar, and five days
supplies which we re-
" plenish as rfquired from
our main stores kept un-
der the bunks, under the
floorboards and aft under
the watertight self-bail-
ing cockpit. All of our
canned goods are marked
with a key number with a
waterproof erayon so in
case hilge water washes
the labels off we know
what we are opening.

Each stove takes up
eight inches of the drawer
which is asbestos lined.
Plumber’s tape extends

(Centinued to poge 187)
JUNE, 1941

in a SAILBOAT

=
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T
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Two extremes in Pocific “ships”—a big liner and the 17-foot
sailboat. This photo was snopped at Henolulu
Balow, Rosalie and the skipper taking and checking meridian
time sight. Instruments were homemaode or secondhand
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Artillery Range ‘Suicide Squad’ Blasts ‘Duds’

Risking their lives daily tracking down “suicide squad” of six men. These unsung
and blowing up unexploded shells on the heroes ride out each morning in search of
artillery range at Fort Benning, Ga., is the faulty shells, and whenever one is found
work of Lieut. Jesse D. Wadsworth and his ﬂ‘ley go into action. In preparing the

-~ “duds” for explosion, the men
carefully dig up the ground around
the shell, place dynamite in the
hole, pack it with loose earth, and
attach fuses to the dvnamite,
When all is in readiness, they re-
turn to the truck and start the en-
gine, as a rule leaving Lieut.
Wadsworth to light the fuses and
make a dash for the truck. The
fuses take 15 minutes to burn, but
in this hazardous task anything
can happen. The expansion pro-
gram at Fort Benning has uncov-
ered hundreds of these unexplod-
ed shells, some of which have lain
as long as 15 years in remote parts
of the artillery reservation.

quuzl Oxygen for Planes
Seen as High-Flying Aid

Liguid oxygen for high-altitude
flying, replacing the large tanks of
gaseous oxygen kept under highi
pressure, may mean increased
safety for the pilot, greater .
neuverahbility, and added arma- ) —
ment for the ship, because of the
lower pressure used in storageg
and the reduced weight and size®
of the tank required. In commer-
cial flying, more space for passen-
gers or cargo could be provided
according to Prof. J %
of the University of ofa,
where thie unit was developed.
The new apparatus consists of a
tank containing the liquid oxygen,
enclosed within a large tank con-
taining gaseous oxygen at about
80 pounds pressure. This com-
pares with 1,800 pounds pressure
under present methods, which
presents the danger of explosion
in the event it is struck by a bul-
let. As the gas escapes, the pres-
sure is lowered, and then auto-
matically the liquid oxygen is

“Suicide wqum:l" members (top) get rié;l'r to hluﬂ unexploded squirted into the En::relr::r:.thlgﬂtank,
shell, run for lives (conter), and (bettom) “dud” blows up to become a gas by “boiling,
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Paddleboard Launched in Cradle by Guard's A
Paddleboards can be eeneaid = '

launched or lifted from £
the water by using a e
winch like one installed =
at Santa Monica, Calif, {‘(‘J"

The launching device
saves labor for lifeguards

ers on the pier where the \
paddleboards are stored, &5

Beach guards, using winch, |

maoke easy the task of low-

ering poddleboards inta

water, even with possenger

aboard. Boards are lifted
in same way

Y Ll
Arvs l\vﬁdggll:jjnﬁf
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Cari on Ra& ‘Swuns Acrnss Rivers \Y
Lo AN Among the acmmphsh- E
ments of the army's new’ r""-ia _
midget scout car is that
of *swimming,” when it is
properly mounted on a
raft. Constructing the raft
of empty gasoline drums
and planking, soldiers
place the car so specially
designed paddles attached
to the rear wheels can

push the craft along at
two miles an hour,

Rear wheels, with paddles at-
tached, kick vp water as
midget ecar propels itself
a<ross river on a raft. Its

- spesd iz two miles per hour
I‘_.:{ w :. 'r

lilft‘ué/wqe J'Blade to Reduce Drag

To %redlice <drig’ on the sailboat, a pro-
peller with one blade instead of two has
been installed for auxiliary power. This
design permits the propeller to be turned
up behind the skeg when sailing. Although
one boat that uses the single-blade pro-
peller is unusually light, no vibration is
noticed when the motor is in operation.

3 CJ -'x.e;(\.
Auxiljary Pr peller for Sai oat

Single blade of propeller may be turned up-
ward behind skeg, thus reducing the drag
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Left, large type of ventilating fan that has adjustable-pitch blades to take care of different air loads.
Right, revolving blewer cage that takes place of maving fan blades in many cooling systems
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cooler for single-room cooling -
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AVE you ever shivered while standing

near a large window in the winter
time, though the window was closed and
the air inside the room was warm?

If you have, you experienced the phe-
nomenon called radiant cooling. You can
be uncomfortably chilly in a room where
the thermometer reads 70 degrees or more,
if the walls and windows are cold. Your
body loses heat by radiation to surfaces
that are cooler than itself. This fact has
been made the basis of research that seeks
a new way to defeat summer heat.

Men who are studying radiant cooling

.and heating say that'by means of it you

cah remain cool in summer temperatures
of 90 degrees or stay warm in winter with
the windows open. The idea is to control
the temperatures of the surfaces that sur-
round you instead of the temperature of
the air. Such panel cooling has shown its
worth in a Grand Rapids, Mich., hospital
where surgeons remain perfectly comfort-
able at a temperature of 92 degrees accom=-
panied by high humidity. Heat from their
bodies radiates to two black 3 by 15-foot
absorption panels in the walls. These pan-
els are kept chilled by hidden pipes that

POPULAR MECHANICS



BEAT the HEAT

circulate water at 40 de-
grees. Troughs along the
bottoms of the panels col-
lect the moisture that
condenses on the surfaces.
In the winter, hot water
in the pipes keeps the
panels warm and thus
warms by radiation, oe-
cupants of the room.

Experts of mechanical
weather can'tagree on the
future of radiant heating
and cooling, although it
appears to have a place
at least as an adjunct to
other methods of air con-
ditioning,

Big strides in air eondi-
tioning have been made
in the last few years but
even at $1,000, the cost of

i o2

Main circulating fan of small evaporative coalér Below, 3k

of ways in which evoporative coolers moy be installed (left to
right) in the home, the office and the shop

E—ﬁ/ __|______‘

RN o

V-
Ko~ 11

mechanical refrigeration
for the average home is
bevond the ordinary
purse. To cut operating
costs, some mechanical
cooling systems operate
only part of the time, cir=
culating fresh air through
the rooms at night, using
cold water for cooling
during the morning
hours, and switching over
to mechanical refrigera-
tion to combat the peak
afternoon temperatures.
At the University of
Ilinois’ research resi-
dence an air-conditioning
system is being studied
that first dehumidifies the
inecoming fresh warm air,

JUNE, 1941

Below, looking dewn inte portable evaporative cooler. The elec-
tric fan draws air through saturated curved wall of excelsior and
blows the cooled air out inte the room




Above, various types of blades used on special-
purpese cooling fans

Balow, haw o small evaporative cooler may be

attached to window opening of room
PETCOCES FiOE
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cools it by the evaporation of water, and
then circulates the cooled air through the
registers of the home heating system. Even
this system runs into the stumbling block
of costs: “It isn’t the heat, it's the humid-
ity.” A dry atmosphere is much more
comfortable than a moist atmosphere at
the same temperature, but so far no inex-
pensive way to remove moisture from the
air has been found. Silica gel, calcium
chloride and several other chemical com-
pounds readily absorb water from the air
but once loaded with water they must be
dried out before being used again.

In the meantime, how are you going to
keep cool this summer? One big aid that
hasn't always been used properly is attic
ventilation. On a hot day, dead air in the
attic may attain a temperature of 150 de-
grees and this heat radiates into the rooms
below. A large attie fan with enough roof
ventilation to permit positive air ecircula-
tion will carry this heat load away. Every-
one knows how much cooler it is to drive
a car with the windows lowered to admit a
breeze than it is to sit in the same car,
parked in the sun, with the windows closed.
This comparison illustrates the value of
attic ventilation. The main thing is to use
a large fan, ordinarily one of around three
feet in diameter. If you have stairs leading
up to the attic and down to the cellar, try
keeping the doors open with all the out-
side doors and windows closed while the
attic fan is going,

Even without a fan in the attic you can
keep the house relatively cool by providing

Installing tin foil above ceiling of new home to
form shield ogoinst high temperefures and to
prevent hot attic air from entering room below

POPULAR MECHANICS
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plenty of ventilation under the™/ : ﬂSbEStGS'Clad Rescue Squads .
, keeping all windows open *
e RS ? Walk Tl}rnugh Flames , ;
PN T A e A e )

at night so that the interior of the
house ean eool off, and keeping
the windows closed all morning to
prevent the heat from getting in~.
Awnings outside the windows
keep out a lot more heat than do '\:
interior shades. A white or light- <
colored roof reflects heat instead
of absorhing it and some of the .~
mew insulation materials, placed
oY in the upper ceiling, serve to keep._-
out summer heat Just as well ag,
* they keep heat in during winter.
. Unless you live in a very humid
part of the country yvou might try o
an evaporative cooler that you
may either make or buy. These ™
“hay coolers” got their start in the ™
dry desert regions of the south- |
west and for years it was assumed -
that they would work only in the -
desert. Although they are most
satisfactory in dry climates they
are being used successfully in
many parts of the country. These
coolers use an electric fan to pull =
- fresh outside air through a thick:
screen or pad of moist excelsior or —
other material and to circulate this
cooled air through a room. On a1
» hot day such an evaporative cool- '8
er will reduce the room tempera- ¢

ture 15 degrees or more, at the ol " . ds ot s thse Rardy Suit at

® = % . ameés and gas rumes not stop osE nar FESCUEFS. Ul
15&1’]!1& time u'fcrea‘smg 'Eh'E hl:l.'tnld- left is mode of asbestos; right, new type “breather” maosk
ity. In humid climates it is im-

portant to leave a window partly Emergency squads of police and fire departments
.dpen, oppusite the cooler, so that at Rock Island, Ill., keep ashestos suits in readiness
the mioisténed air may circulate so they may enter burning buildings to rescue
out of the room. Occasionally the trapped persons. The garments are of new design.
increase in humidity becomes ob-  The men also wear a new type “breather” gas mask
i\_, jectionably high, at which times to guard against inhaling poisonous vapors.
tll::_- ‘;Ea]:lz:htﬂ t;e cooling pad g, ci i
should be shut off and the fan left
- g provide the caaling Heneht Lamp Socket Mounted by Suction Cup
S~ of air circulation alone, Clmgs to Smooth Surfaces
Water evaporation is also the
= principle in a number of car cool-
!) ers that keep the temperature
down as long as the car is moving.

—

Fastened to tile, glass or Q}

other smooth surfaces by %
means of a substantial vac-

Postatila room codlera that ase  |omnss il ST eht _
enclosed in attractive metal cases cases and glass-door clos- o i
and that need to be attached only  ¢ts in the home or in stores.

- to the electrical system of the The large vacuum cup .
‘home are on the market. Such

coolers contain their own water A reflector on the bulb casts the light inward. The

U

stays in place indefinitely.

[Confinved to page 168) cord may be strung to the nearest wall outlet.
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Water-Going Bike on Pontoons
{ Useful for Fisherman

. IEC.IJIAH ¥ J’ 5
e - _' .
w WKL CHASSIS

VERY SMALL
SPROCKET

WHEEL SPROCKET ATTACHMENT

BehiaE WATH WOkM GEAR
AE CiAlH

RUDCER LinE

COALING
PULLEY ATTALHED TD

PR “nl OF FOMT oo

Fisherman’s boat made by mounting bicycdle an two pontoons leaves hands

2 free to handle rod. Bottom, diagram shows construction of the water bike

-
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‘3 o Germ-Killing Mist Sterilizes Air
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Nllhuntmg a bicycle on pontoons and hooking the sprocket

ﬁ\“* toa eller resulted in a foot-powered boat that is used
5 ) fnrﬁ;%nil@erﬂardens near Tampa, Fla. Fishermen

find that it solves the problem of fishing

method works when
mist issprayed into germ-"
laden air, such as that re-
sulting from a cough or
sneeze. Since the chem
ical is said to have no i
effects on humans in the
quantities used, its appli-
cation in sickrooms, air-
raid shelters, schools, fac-
tories and the like ma
cut down, or prevent en2
tirely, the spread of cer- .

t?\ Sa;azr-hnrne diseases. Z -y

Latch for Windo
Or Doors Allows ,
Partial Opening 4

Only a screwdriver
needed to install a simple/
safety latch that fits near-
ly all doors and hing
windows, needs no key
and is locked on the in-
side. It is claimed that.y
the latch cannot be;—.
picked, opened by a mas-jdb
ter key or unlatched frorfrs
the outside. Without un-
locking it, the door or
windew may be open
partly for ventilation, an
the housewife may take
safe peek at callers before
unlatching the door

._}-‘

alone by relieving them of handling oars

admit them,
104

while using the rod. The water bike was
assembled by erecting the frame of a girl's
bicycle on a platform between two pon-
toons and using a rubber hose to couple

two parts of the propeller shaft which is
driven by a worm gear attached to the
second sprocket.

Without Affecting Humans

An odorless, unnoticeable mist of prop-
vlene glycol, sprayed into the air, will kill
many disease germs, according to research
workers at University of Chicaga Medical
School who developed the process. Al-

though extensive studies are yet to be
made, tests thus far hawe sh that the

- g5 LU, 8% 97

d. ‘,g
%ﬁfm,, g{ﬂu L

Top, lotch locked with door shut; center, lateh in un=
locked pesition; bottom, door locked partly open
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Three-wheal motereycle,
right, sosily rides through
scrub ond young sop-
lings. Below, “wishbone™
lowered to hold frant
wheel in straight line.
Boot to right of hunter,
lower right, keeps shot-
gun in quick reach

Loss of a leg in a hunting accident did
not deter M., O. Devers of Dayton, O., from
continuing his favorite $port. He sought
ithe aid of a Harley-Davidson representa-
tive in rebuilding a motoreycele that would
enable him to rove through fields. Decid-
ing that a three-wheeler was needed, they
first reduced the gear ratio, permitting the
motorcycle to be driven at a speed com-
parable to a normal walk. To keep it tmv—
eling in a jfl‘ﬂ.lght line with “hands off,”

Y ™ LQ;Q"—"J‘L l_J))U 7NN
Three-Wheel Motorcycle for Crlpple Huntg

“wishbone” ig fastened to the front of the
saddle so that it may be lowered to engage
the handlebars firmly. Since much of the

driving would be over rough terrain, the

regular exhaust was removed and an auto-
mobile muffler installed behind the saddle.
In this position the muffler is well off the
ground, making the exhaust almost in-
audible so that the game is not frightened
by the noise. The muffler also serves as a
heater for the hunter.

Squeegee ﬁuﬁer Built on Electric Photoprint Dryer Saves an Extra Step

One extra step in printing photographs is saved by an electric
dryer that has a built-in squeegee roller. Not only is the sepa-
hand roller eliminated, but prints can be
applied faster and easier. The whole drying operation takes four
Operating on any current, the dryer has a
12 by 18-inch chromium surface suitable for photographs, pho-
tostats and blueprints. It will not scorch the prints even if left

Winrinl Eledace 1

rate application of a

to eight minutes.

on indefinitely.
JUNE, 1941
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SUPER-POW

LATEST of the mighty
machines developed

to produce vast quantities
of power is the world's
largest waterwheel gen-
erator now being installed
at Grand Coulee Dam. It
will go into service this
summer. Built by West-
inghouse, this machine is
composed of 1,000 tons of
parts, the heaviest of
which are the steel frame,
the “spider”—a single
piece of steel weighing 50
tons and used to support
the rotating mechanism
on a shaft—and the 56-
foot shaft, which weighs
150 tons and is so long it
had to be made in two
parts and bolted together.
The generator now be=
ing installed is the first of
three identical super-
machines planned for
Grand Coulee, Each is
designed to produce 30
percent more power than
any other waterwheel
generator ever built in
this country. Combined
output of the three giants
will be sufficient to light
about 5,500,000 60-watt
house lamps. If the 435,000

Two rotors for steam turbine

together weigh nearly 38,000
E pounds, yet are made like a
fine watch

Putting the finishing touches

(right) en gigantic shaft of

woterwheel generater for
Grand Coulee
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Lower end of thrust-beoring
support in huge power-gener-
ating unit clready in use ot
Boulder Dam where many
super-machines are at work

horsepower of the three could be harnessed
to the task, they could lift a 33,000-ton
battleship more than 200 feet in one min-
ute, When installed at Grand Coulee, the
generators will help drive six 65,000~
horsepower motor-driven pumps, each ca-
pable of lifting 12,000 gallons of water a
second and speeding it on its way to irri-
gate 1,200,000 acres of arid but potentially
fertile farm land in the Columbia basin of

JUNE, 1941
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Loveling top edge of station-
ary member for one of the
Grond Coulee waterwheel
genarators. This scene is in
the Westinghouse works

Left, this circle of steel and
copper windings is the stator
of Grand Coules woterwheel
generater, 30 percent more
powerful than any of s
kind in the United States

central Washington. The mammoth gener-
ators will be operated by water rushing
through the outlet pipes of the 46-story
dam astride the Columbia river. This force
will spin huge waterwheels which turn the
generators’ rotors—Gargantuan axles 30
feet in diameter—120 times a minute. The
outer edges will travel approximately 130
miles an hour to convert the water’s force
into electrical energy.
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AJ Snldlers Cross Barbed Wire With Aid of Mat

Shoes Remove Body Static

For protection against explo-
sions where tiny sparks created
by static electricity in the human
body may ignite highly inflamma-
ble gases, a patented shoe now of=
fered carries off the static eharge
bhefore it can make a spark. Tests
made by the manufacturer show
that the shoes are two-thirds more
efficient than necessary to estab-
lish an electrical ground. They
will be worn in hospitals by those
handling anesthetics, in chemical
plants and 1r,c urwu:?; =,

How 1o eross a harbed
wire barricade without
displacing it is one of the
lessons taught recruits at
Fort Custer, Mich. A
special-mat, made of
chicken wire interwoven
with ecanvas, is unrolled
across the barbed wire
entanglement, covering
the barbs and providing a
pathway over which the
detail may run,

Tossing mat over borbed wire
barrier, left, anables troops te
cross it with ease, below

Motor Wheel for Heavy Towing Turns in Small Space

Factory mule gets power to tow heavy
loads from engine mounted within whoel
which is turned around for backing vp

Handling medium-
heavy loads in the factory
is simplified by a motor
wheel designed to move
standard lift-trucks, tow-
ing trucks and other ve-
hicles commonly used. Its
power arrangement per-
mits a 38-inch turning
radius, and backing is ac-
complished by simply
reversing the steering
wheel. Known technieally
as a factory mule, it can
be handled with ease

through narrow aisles and

POPULAR MECHANICS
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doorways, as well as in
freight/ cars, trucks or

elevators. It is built with™\J
either a gasoline engine %Y

or an elecfric motor for ™=

lighter work, Mounted ®

within a large wheel, the I
W

engine supplies power
through a sprocket oper-

ating in a ring gear insid N
the rim, giving a gear re- "

duction of 136 to one, The

brake and clutch are op-~~

erated by a rod passing
through the steering eol-
umn, which also supports
the thr_%tlc control.

.

e L

wl. Bl
f
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Noncapsizable Boat__ ' T s

For Army Run by

Diesel Engine -5

Constructed to withe -
stand rough seas without

capsizing, a ne w-i}rpc'-:ii

whaleboat eraft 1o be

used by the U. §. Army _«

RQuartermaster’s corps in
the Panama Canal Zone,
recently went through
rigid tests. Twenty-six
feet long and equipped
with a 40-horsepower
Diesel engine, the hoat
was designed by Arno
Apelyracing pilot and fly-
er, and built at a cost of
$4,185| by Ventnor B

Works, near Allantic Ci Y,
N. J. |More of the héats
may be ordered if this
one proves satisfactory, _

JUNE, 1941
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ulb Flash Takes Photo

Of Plane in Air at Night

Photographer, top, demonstrates how he u:é’ﬂ our flash bulbs in toking
night picture of airplane, bottom, while flying at 3,000-foot altitude/

Using four flash bulbs fired simultaneously, an army pﬁu-
tographer obtained an unusual night aerial photograph of a

training 1‘,-1%:

i

LOL,-C. “¥

Sofe boat built for army can ride rough sea without d-.c;ngnr of capsizing

e, the BT-9, while in flight over Randolph

Field, Tex. Bulbs were
mounted ahove the cam-
era and flashed by the
synchronizer as the pho-
tographer’s plane flew
close 1o the trainer 3,000
feet above the field.

[ Look inthe index start-
ing on page 4-A to learn
where to buy commercial
products described in this
magazine, To be sure of
securing best results—
say yvou saw it in Popular
Mechanics.
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SITYLES in antigues are
<+ changing and it may be
Jthat some of the “second
‘hand” things stored in your

attic have a real market value

Laft, exploring
storage room may
yield dividends in
old furniture
worth real money.
Right, Venetian
mirror like this
brings hundreds
of dollars today

: iy today. Good prices are being

paid for articles that the

% * junkman would hardly have cart-

‘ed away in the past.

‘0, Evervone has heard stories of

rare old museum pieces, worth
thousands of dollars, tucked away
and forgotten in old homes. Un-
fortunately most prizes like that
have already been found. But
much of the household equipment
that was used in the last century
is increasing in value. Ten years
ago or so the ponderous furniture
of the Victorian age was regarded
as ugly and unfashionable. Then
a couple of New York decorators
began using a few Vietorian pieces
in modern settings and a new
trend was started. The old horse-
hair chairs and sofas of grand-
mother's time, reupholstered in
altractive fabrics, proved to have

Right, complicated levers and locking system

inside lid of old chest sperated by key

92
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Silver-plated fruit dish, about 100 years
old, which brings o good price now

an appeal that is restoring them to popu-
larity. Fabulous prices aren't being paid
for such old furniture, vet a broken down
chair may bring you $25 and an old sofa
twice as much. A well-stocked attic may
contain $1,000 worth or more of old “junk.”

From start to finish, styles changed little
during the Victorian age, which was
roughly the last three quarters of the last

JUNE, 1941

REASURE CHEST?

Lo L' : i
J

Hand-painted porcelain clock mode in last century
is worth obout $100 today. Circle, collection of
furniture, mostly of Victorion age, now in demand

century. Yet you will get more for a piece
of furniture built before the Civil War than
a similar piere built in the 80°s. By the
later date first-growth wood was no longer
available and the machine was taking the
place of hand eraftsmanship.

If you should be lucky enough to find a
carved rosewood parlor set, made by John
Belter in the 40's, vou would have a treas-
ure for which collectors would give sev-
eral thousand dollars. Belter originated a
laminating process for rosewood and his
process died with him. His pieces are dis-
tinguished by thick borders of carving that
usually pierce the wood and that usually
are of vines and leaves.

An old marble-topped wash stand is
worth 10 or 15 dollars and you would hard-
ly recognize it later on after it is converted
into a smart radio cabinet. Marble-topped
tables also are being cut down to serve as
coffee tables.

The fact is that practically everything
made during the Victorian age has re-
gained popularity and is in demand. As far
as old furniture is concerned, so much of
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Silver-plated gallean model that
sells for about %500, Right, old

barometer-thermameter

it still exists that in most
cases prices must compete
with the cost of modern
furniture, though even this
is an improvement over the
prices it formerly com-=
manded, One exception is
the average old bedroom
set, for which there is still
little demand. Ten years
from now, it may be, these
pieces will pick up value.

Below, ossembling Venetian glass
chondelier stored for years. It will
bring $100 when wired

94

The flowery china of
the last century is the lat-
est style again and old
silver and old jewelry are
now bringing high prices.
Astral lamps, complete
with erystal globes and
sparkling prisms, are
worth $50 or more. Arti-
ficial flowers under glass
domes, pictures made of
horsehair and sea shells,
and other old parlor dec-
orations now can be sold
readily. Sandwich glass,
ruby glass, and “lion”
glass, much of which was
turned out in wholesale
lots and given away as
Erocery premiums, now
have a much higher value
than they had originally.
One good place to look
for old glassware is in the
cellar.

Do you have a pair of
rusted legs from an old
sewing machine, lying
under the porch or lean-
ing against the back
fence? These old bases
are being repainted and
fitted with marble table
tops, to be used in the
patio or sun porch. If you
find an old locket and
chain that has been saved
for years you can get a
good price for it now, or
it will make a very desir-
able gift. In the attic you
are apt to find a box or
two of old blown glass
Christmas tree decora-
tions. Many of these
fragile pieces are collec-
tors’ items now. In nearly
every collection of old
things there is a gun or
two and although prices
for guns start at only a
few dollars they are easy
to sell. Even radiator em-
blems and other parts of
early automobiles have a
value now,

The old pier mirrors
that extend down to the
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floor, out of style for decades, are again in
demand and if you find one that you don’t
wish to sell you might bring it downstairs
and put it on display again.

Valuable antiques are sometimes found
in strange places and once a Los Angeles
dealer discovered a $450 sideboard in an
outhouse, being used as a chicken roost.
Refinished, the piece was a collectors' de-
light and it was even rented to a motion
picture studio that needed some authentic-
appearing furniture in a period picture.
Country auctions and the auctions at
which old estates are broken up are two

hl and these accumulations often
just the sort of things he wants.

conta

One bf the first relics Lyon bought was
an old Wells Fargo safe. He paid $50 for it,
then bléw the rusted door open with dyna-

side was $2,000 in gold coins as

ing, a first edition of Mark Twain,
4s Worcester and Doulton china

and other valuables.
ld half a dollar for a collection

son. He fraded this letter for a large pair
of gold srales, used in the early mining
days to weigh out gold dust, and later dis-
covered that part of the scales, supposed

n had a profit of $1,850 on his
alf dollar investment, and the
ell. But discoveries such as

so. Buttons have been made of precious

)
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‘Windshield Worn on Face

P otects Army Cychst

i‘.-ﬂ £-11.44 u o M.Ltﬂ.a*‘"'—

LA il
Face windshicld does not bleck army cyelist's vision

As a defense against wind, dust and rain,
a transparent face shield is worn by a pri-
vale of the 19th Field Artillery, Fort Cus-
ter, Mich., while he rides in a motoreycle
sidecar.

fully covers the face.

From Safety-Rim Wheels

Little physical effort is required in
moving tires with the aid of a special too
operated by air pressure, and designed
particularly for prying tires off safety rim
wheels. Use of the tool makes it unneces-
sary to take the wheel off the car.

[Fl .

'ﬂm ool uses air power to pry tire nﬂ safety rim

L F L]

MANAACE ¢ Cﬂhu A

Made of Cellophane, the mask TS‘

ik
l'?Li:'-I"«:wmﬂ::rew;l Tool Removes Tire?g
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" One-Man Tiltable Stretcher bones grow is being studied by

i use of radioactive strontium, and
Can Be Carried on Back radioactive iodine is revealing
: o facts about the thyroid gland.
Plant growth and nutrition are
studied by feeding a solution of
radioactive elements and follow-
ing their course through roots,
stems and leaves.

/ ':’__ 7 (SF—
Block System” for Airline
Shows Planes in Flight

~Airline dispatchers will be able
“to tell quickly the exact position
of any alrplane in flight with the
_Jani of an “automatic block signal”

= completed recently by aviation

‘\..' vengineers. It is a panel consisting
~_of a series of straight tracks for
= all of the airline’s routes with the
“Yeities indicated in their proper
™ places. Each plane, while in flight,
~Jis represented by a miniature ship
moving along a track at the same
relative speed. The “blocks” are
separated by slots, and if a pilot
fails to report his position before
the miniature ship reaches the
slot, it will drop into the =lot and
sound an alarm, warning the dis-
patcher to check by radio with the
One man, using a “vertical” stretcher that does pilot. When the pilot sends in his
not have to be kept in horizontal position, is able to  report, the dispatcher closes the
carry a vietim from a bombed building without as-  slot so the tiny ship may pass into

Here is hew ene man carries bomb victim on "vertical” stretcher

sistance. The patient is held firmly by straps and the next block. One airline phinsﬁ_
footrest so he cannot slip downward or sidewise to install fivg hl:mk systems. S
even when the stretcher is tilted. | / A L

Fﬁur TLTE:W Radioactive Substances
Made With Atom Smasher

Smashing atoms with Prof. Ernest O=_
Lawrence's cyclotron at University of Cal- "
ifornia has added four artificial radioactive o
substances to those already known, bring->-
ing the total to about 360, more than 100—
of which were discovered at the university, ~
The four new radiocactive substances are )
specimens of germanium, an element sim- =
ilar to lead, and one of the last of the 92 =
elements to be investigated for radisactive ?“
species, Some of the radicactive slements.
have proved valuable in medical and bio- %
logical research For instance, radio-phos—_3
phorus is being used in expermients on the

tleatment of IE: emia, jw teeth and Tiny planes
" £ .r"‘
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Triple-Leg, Glass-Top

Coffee Table

By W. W. Buffmire

WHILE you can use this cof-
fee table at your davenport
as in Fig. 1, from where an ash
tray or a box of candy can be
reached conveniently, vou'll find
it equally attractive and conven-
ient when placed between two
chairs in front of the fireplace.
For a dark effect use black wal-
nut; for a light effect, maple or
birch. The original
table was made to
stand about 17 in.
high, but you can
vary this to suit the
pieces with which it
is to be used.
Begin with the

Ty
hhhhh

three U-shape legs which should be
made identical in size. The notches at
the top of the legs should fit the frame
snugly. It is best to test these first
with a scrap of stock to see that they
do not fit too tightly. The three pieces
of each leg may be joined together
with a mortise and tenon as in Fig. 3,
or fastened with dowels. At this stage,
the rounded ends at the top of the legs
DOWELED JOINTS MAY BE are sanded to shape as in Fig. 4, but it
USED INSTEAD OF MORTISE is best not to round the lower corners
el st i until after gluing. The outer edges of

JUNE, 1941 a7



each cut from the face side of the work,
and note that the g ‘ain of the spline should
run across the joint for strength. After
gluing, the portion of the spline extending
into the frame opening is cut away.

To assemble the table, slide each leg as-
sembly in place over the edge of the frame
and space them 2% in, apart. Finishing
nails may be used to fasten the legs at the
top, while at the bottom screws are used in
attaching a base piece at each end. The
screws are driven up from the bottom as
shown in the detail to the right of Fig. 3.
being careful to see that the three legs are
parallel. A beautifully figured panel should

FRAME
187 ¥ 33"

-

4

e ST,

g
__

1
FIMISHING * |

CUT QUT AFTER
GLUE DRIES

the legs may be reeded or left plain.
Fig. 2 shows how the beads are cut
guickly on a shaper, but if the work
must be done by hand, a combination
plane fitted with a reeding blade can
be used along the straight edges, and
then continuing the beads around the
curved ends with a file. When assem-
bling the side and bottom pieces of the
legs, a spreader strip placed between
the legs at the top will keep the sides
from being forced inward when elamp-
ing pressure is applied at the bottom.

Prepare the rabbeted top as you
would a picture frame, mitering the
pieces accurately to form perfect-fit-
ting corners. Fig. 6 shows how a spline
is fitted at the corners in a saw groove
run in each end as in Fig. 7. Make
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be used under the glass
top and it may be finished
the same as the rest of the
table, or in contrast. Al-
though plate glass is pref-
erable for the top, dou-
ble-strength window glass
is satisfactory. The edges
should be ground and
polished.

When the original ta-
ble, which was made of
walnut, was finished, wal-
nut paste filler was ap-
plied first. No other stain
was used. After 48 hrs.,

I x 1T in—Legs
1 ! 3% in.—Legs
2 x 3% in.—Top frame
2 x 18 in.—~Top frame
3 x 1316 in.—Base
x 15 x 30 in.—~Veneer

x
X
=
- ox
i ox
£l

1.

-z' i

[ﬂ.
Eflﬂ = I x 20 in—ilass

two coats of transparent
lacquer sealer were
sprayed on and allowed
to dry thoroughly, after
which the wood was
sanded lightly with No,
7-0 paper, dusted, and
then two wet coats of
clear lacquer, cut to a
50-50 proportion, were
applied. After this had
dried for 24 hrs., rubbing
was done with 3F pumice
and water; then with fine
pumice and oil, used on a
thick felt pad.

EVERYBODY 1S AN
INVENTOR

Mearly everybody has dis-
covered some kink or short-
eut to solve one of those
seemingly trivial problems
encountered in every home
or in o person’s work, hobhy
and play. But the sclution
may have saved time, mon-
ey and energy. We pay for
such ideos. Submit a sketeh
or phote and a brief descrip-
fien to our Homecraft Ed-
itor. If acceptable for pub-
lication, we will send you o
check promptly and if we
cannat wie it, the material
will be returned.
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Entrance Gate of Iron Wheels
Adds Novel Rural Touch

Discarded farm-implement wheels and belt pulleys weld-
ed together in progressively smaller sizes form an attractive
gate with a rural touch at the entrance of a Minnesota coun-
try club. The gate is made in two parts and is pivoted to the
posts supporting the club sign over the entrance driveway.
Similar gates of smaller wheels will add an unusual touch
to farms, summer camps, ete.

Abrasive on Ink Bottle Makes It Slipproof

A good way to keep an ink bottle
from slipping off of an inclined
drawing board is to cement a disk
of abrasive paper to the bottom and
tack another piece of paper at the
upper corner of your drawing
board. Then when the bottle is set
on the paper the two abrasive sur-
faces prevent any tendency of the
bottle to slide down the inclined
surface of the drawing board.

Thermometer Floats on Cork to Check Liquids

When a thermometer must be
kept in liquids for a check on the
temperature, just insert it in a cork
as indicated and it will float on top
where it can bhe read at a glance.
The bulb on the underside of the
cork acts as a counterweight to keep
the thermometer in a vertical posi-
tion so that the reading can be
noted at regular intervals.
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An emergency fly trap may be impre- e L
vised by inverting o flower vase over o
a lump of sugar or a few drops of _r:q' -

sirup placed on o piece of paper

When laundering a few articles in a pan a ruler will
serve ot a clothes stick if a clothespin is slipped over it
te prevent hot water running down on your hand

-

0 [
TEETHI

T ) | RING \

CRAYONS

Thread an spools kept in o deep, nar- You can gel a geod grip on scrow caps lo re-
row drawer can be identified by mark- move them by using a teething ring. A chain in
ing the tops of the specls with crayens the ring will permit hanging it on a wall
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Medeling clay serves nicely os a “cdlamp”
for holding manded chinaware rngﬂl-::r
while the coment dries. The clay remains

pliable so it's easy to remove

I. _".
SCREEN APPLIED DLAGOMALL

Sereen wire placed so the vertical
wires run diagonally from the up-
per hinged corner braces the door

DUSTCLOTH
CWER BROOM

If you use a dustcloth over a broom
te clean eeilings, a slit hose makes
a good clamp to hold the cloth

Your lavatery stopper will be out of the way if its chain
is run through the drain slots and counterweighted with
lead washers te slide inside the drain cosing

\\ T PING
& k"'& F = OVERLAPFED ENDS OF
T PAPER FASTENED
- . WITH THUMBTACKS
LR i
- b
#.N SPACED TO FIT
OWER FAUCETS
Pins are removed sasily from their paper if a A plywood box made os obave unﬂhtlippad
strip containing four rows is wropped around o over the faucets of a bathtub will keep
woed block supported vertically on o base small children from opening them

JUNE, 1941 101



Two Handles on Scrollsaw Blade
To Cut Large Work

l‘ LL”THE SPINS

When work is too large to use a scroll-
saw, try removing the blade from the
frame and using spring-type clothespins
as handles, If the blade is of the loop-end
type, a pin set in one of the clothespin jaws
will take the loop. On blades that have
pins in the ends, shallow grooves cut in
each jaw of the clothespin will serve to
hold the blades.

—H. Taylor, Toronto, Ont., Can.

Wallboard Supported for Nailing
With Force Cup on Pole

To hold sheets of plasterboard against a
ceiling while it is being nailed in place, one

PLASTER BOARD *
FLHHEEF-S-'FOQLEF—MP

102

carpenter uses a plumber’s force cup on
the end of a pole of suitable length, The
rubber cup can be forced against the sheet
without damaging it.

Bottle Used as Emergency Float

If the float in
your bathroom
flush tank springs
a leak or becomes
damaged in any
other way at a
time when a new
float cannot be ob-
tained immediate-
ly, a bottle will
serve as a tempo-
rary float. Cork it
tightly, then make
an undersize hole
through the cork
and screw it onto

ROD SCREWED INTD
the float rod. COAR .

Jar Lid Placed in Double Boiler
Wams When Water Is Low

Since very little
water can be used
in a double boiler,
it sometimes boils
away without
warning. You can
avoid this by plac-
ing a jar lid in the
water compart-
ment. When the
water gets low, the
lid will rattle,

Curtain Prevented From Slipping
Off Stretcher by Corks

A curtain that
tends to slip off
the nails at the
corners of a
stretcher, can be
kept in place by
pressing small
corks over the
nails after you
have put the cur-
tain over them. A
cork on each corner nail usually will be
sufficient.—Wm., Swallow, Brooklyn, N, Y.
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A Colonial Zouch onthe
LAWN CHAIR
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BRACKET FRONT APRON @

SCRDLLWDRK on the apron and back

of this chair provides the touch neces-
sary to make it fit in well with your colo=
nial-type home. The chair can be made
of white pine, although cypress is better
due to its resistance to weather. Fig. 1
gives the sizes and shapes of the major
parts, while Fig. 2 shows the layout for the
decorative scroll on the back. Assembly
of the chair is given in Fig. 3. The back is
built as a separate unit and is screwed to
the arms and legs, which are first assem-
bled in two units and then tied together
with the serolled apron. If care is taken to
assemble the back at the angle given, the
chair will be comfortable for most users.
After sanding, shellae all knots and apply
one priming coat and two finish coats of
flat white paint.

P
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MATERIAL LIST
All dimensions net
Ipcs Wox Ve x 33 in—Back
s M ox 109 x 14 ime—Tack
Yopcsc M3 x 239 % 34 in—Back
2pce Moy 235 x 1R In.—Back cleams

2 pes, ¥ x 24 x 32 in.—Back supports

2pos M ox 13w 18 M in—Fronl legs
2pce Yaox 5 x MYE ine=—=Hear leps
2pos. W ox 3% x 27 in—Arms

1 pe. %4 x6x 2l in—Frontapron

e, 3 x 1M 5 04 ine=—Arm brackers

7 pes Y ox 1% x 1992 in—"Seat slats

el
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Each Machine Has ItsOQwn Switch
In This One-Motor Shop

One home workshop owner who operat-
ed several machines on a bench with one
motor by moving the motor on a track
from machine to machine as reqguired,
rigged up this switch arrangement so that
the motor could be controlled from each
machine. Besides ease of control, this
method avoids possible damage to the mo-
tor or machine from inahility to stop the
maotor guickly in case of accidental over-
loads. Back of each machine a wall outlet
or receptacle is provided, into which the
cord of the motor is plugged. The separate
switeh for each outlet is mounted on the
front of the bench near the machine it
controls,—G, L, Witte, Pondosa, Ore,

Small Model Parts Picked Up
With Looped Pin in Handle

Handling of tiny
wood parts when
making and as-
sembling models is
simplified by using
this little tool. It
consists of a pin
having a loop
formed near the
pointed end and
then stuck into a
dowel for a han-

dle. The parts are picked up by inserting
the pin in them, and they are released by
pressing down the handle so that the loop
acts as a fulerum to pry out the pin.

Cap Removed Without Damage
When Opening Bottle

When removing
the cap from a
bottle that you
want to close
again, place a met-
al disk on top of
the cap before us-
ing the opener.
This will prevent
the cap from being e
pried out of shape and it can be pressed
on the bottle again to reseal it.

BOTTLE
OPENER

Handles on a Heavy Outboard
Make It Easier to Carry

Fastened to the sides of a heavy out-
board motor under the motor bolt heads,
a couple of iron handles make it easier to
carry or to attach or remove the motor
from a boat. Your local blacksmith can
shape the handles at little cost if you give
him the correct dimensions.

—Herb Saltford, Poughkeepsie, N, Y,
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Instead of just a plain tie strip
across two high posts supporting a
gate to his garden, one home owner
mounted a long birdhouse on top of
the strip. Simple in construction, the
house has four nesting compart-
ments, one at each end and two in
the center. Two gables and a [alse
chimney at the center tend to break up the realistic touch. Screws through the tie
plain lines of the house and give it a more strip and house bottom hold it in place.

Glass-Cutter “Stylus” Makes Fine Lines When Tracing

AL STONE S 2 To avoid fuzzy lines when using carbon
e paper in tracing a drawing or design, try a
cheap glass cutter as a stylus. One that
can be purchased for a dime will do. If the
cutter wheel is shaped as at A, blunt the
cutting surface on a stone as at B so that
it does not cut the paper., Then go over
the lines that are to be traced with a firm,
uniform pressure.

@[ Keep a spring clothespin near the kitch-
en stove for lifting hot pan lids, turning or
pulling pans from the back of the oven and
lifting fruit-jar lids from boiling water
when sterilizing them for canning.

JUNE, 1941 105



§
e

DETAIL OF DRAWER FRONT

b
HROER s e

™S ApIUsTABLE

#—— VARIABLE

!

By R. O. Buck

N MODERNIZING your home, windows
play a dominant part in the decorative
scheme. Besides their prime purpose of
admitting light and air, they also serve to
enhance the appearance externally and
provide centers of interest inside. The
changes involved are relatively simple so
that the average craftsman can do the work
himself, bringing his house up to date at
comparatively low cost. Often the addition
of a few easily constructed cabinets placed
around a window as shown in Fig.
1, will do wonders in improving
the appearance of a dining or liv-
ing room. While ecasement-type
windows are shown, double=-hung
divided sash also would be effec-
tive. Unlesg otherwise desired,
soft wood may be used in con-
structing the cabinets as shown in
Fig, 6 and then enameled. The
manner in which the raised door
panels are assembled is given in
Fig, 4, while Fig. 5 shows how a
beading is used around the drawer

51
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fronts. The chest, the top of which forms a
window seat, may be used for storage pur-
poses or to conceal a radiator.

“Picture windows” are used where the
window will command a view of an attrac-
tive garden or landscape. How effectively
such a window may be used is shown in
Fig. 7. The drapes are of the draw-cord
variety and reach entirely across the room,.
Fig. 9 gives the construction details for the
cabhinets,

Steel sash are weathertight, admit the
maximum of light and air and are in every
way desirable for a brick or brick-veneer
house. They are generally used without a
wood casing, as the plaster is returned at

r WINDOW=SILL HEIGHT

WALL FIXED) . JOINT AT CENTER
e > ; OF PARTITIONS
e

e A . WIRE GRILLE
3 EXTERIOR

..|" ; : = _|| g L ':'—
__:t_,---'—"'_'-f s ",_.1 IVORY OF WMITE iy
TS "'-.;,"E]j_ii INTERIOR, INDIAN RED
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ENLARGING WINDOW OPENINGS IN BRICK WALLS
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i Eyan, the corner and into the
opening. As the sash
swing outward, the screen
| must be on the inside,
- af Roll sereens which run in
metal tracks are some-
times used instead of a

,_.' OCH

LINE FOR TOP
OF HEW wWinDOWw

fave frame.
e Replacing a small win-
ESECEPEEED i dow frame with a larger
QVER 5 FT. one in a brick building is
not as difficult as it may
= seem. If reasonable care
is taken, a window open-
ing of five feet or less can
- be cut in a wall without
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danger of damaging the
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wall above. On larger openings a brace is
suggested as shown in Fig. 10. A hole is
made at the top to insert the brace before
the enlarged opening i made, Note that
the bricks are not removed in a straight
line at the top, but that the opening is
“stepped” so the new frame may be insert-
ed before removing the brace, A study of
Figs, 11 to 14 inclusive, will give you an
idea of how a window frame is bricked into
a building. On narrow windows a steel an-
gle called a lintel, is used across the top to
support the bricks in front of the frame.
The inner bricks simply rest on the top of
the frame. For wide openings, two sieel
lintels are used as shown in Fig. 11 to carry
the weight of the bricks above the window.
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GLASS SHELVES IN DEEP WINDOWS HOLD PLANTS

A popular treatment for
a dining-room window is Firs
shown in Fig. 2. Here a y
deep window opening fit-
ted with plate-glass
shelves permits china,
glassware or plants to be
displayed most attrac-
tively. Such an arrange-
ment can be worked out
very well ina brick house,
especially if the wall is
12 in. thick. To secure
greater depth in a frame
building, a shallow bay
window which runs from

s -.I; !'

3

= GLASS |
SHELFY

=4

;
ﬂ
:

\

ROUGH FLOOR

SIDING
(SHEATHING

A =
. WATER TABLE ¥
AHD DRIP CAP
WALL PLATE
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BAYS ON PLAIN WAI.LS GIVE PLEASING RELIEF
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ey the top of the masonry

— @' 0" wall to the eaves under

YTl the roof is suggested as
shown in Fig. 20, This ap-
plies only to a one-story
building. The opening in
the wall for the bay is
made or enlarged by first
marking out and cutting
away the lath and plaster as in Fig. 16. The
siding is next removed by sawing along a
straightedge where the corner block is to
be. Mark the stud line along the sheathing
and complete the opening with a saw.

A sectional view of the bay showing how
it may be framed is given in Fig. 19. The
bay should extend from 8 to 10 in. beyond
the sheathing of the house. A mullion or
double window of the size desired is in-
stalled in the wall of the bay, and then the
frame is extended with a casing to join the
main wall as shown in Fig. 18. Fig. 21
shows the framing at the bottom of the
bay. The part below the sill is simply
boxed in and left unfinished, as cabinet
doors in this type of window treatment
would detract from the “horizontal-line”
effect desired. Fig. 22 is a sectional view at
the sill line from the inside, showing the
arrangement of timbers, frame and casing.
The glass shelves should be supported with
metal channels at each end and by a brack-
et in the center as in Fig. 17.

For windows having a span of from 4 to
6 ft., a double 2 by 6 or 2 by 8-in. timber
gshould be used. Spans from 6 to 8 ft. re-

POFPULAR MECHANICS



guire a form of truss which is framed as

HOW TO INSTALL THE LATEST CORNER WINDOWS

shown in Fig. 15. The simplest way to de-
termine the size of the stud, or rough
opening, for a single double-hung window
is to add 7 in. to the width of the sash to
allow for jambs, weight boxes and clear-
ance. Five inches are added to the height
of the two sash (placed in locked position)
for jamb and sill, and two inches for top
clearance. For a mullion or double window
an additional 5% in. must be added to the
width. To the sash width of casement win-
dows 3 in. are added for jambs and clear-
ance, and 1% in. to the sash height for the
upper jamb. In the case of sash that swing
outward, 1% in, are allowed for the sill at
the hottom, while sash that swing inward,
require 2% in, for the sill. For each mul-
lion, 3 in. must be added to the width.

No type of ornamental window has en-
joyed more lasting popularity than the bay
window shown in Fig, 3, Windows of this
type are being used singly, or in pairs, on
many new homes. The rocf, Fig. 26, is
covered with sheet copper or galvanized
iron, and is made rather flat. A double 2 by
8-in. header spans the opening, and the
bottom is closed just under the sill as
shown in Figs. 23 and 24. The frame may
be constructed or purchased ready-made
as a complete unit, lacking only the rough
framing and roof-covering material. Sta-
tionary sash are suggested for the bay, al-
though “swing out” casements, or double-
hung windows, may be used if you wish.
The stud framing where the bay joins the
wall, the slope of the outer and inner eas-
ings and the joint between the frame and
the plaster are all shown in Figs. 25 and 27.

The corner window shown in Fig. 8 is
one of the latest types of window. Fig. 28
shows how simple the framing is. The truss
at the top is adequate for spans of 5 or 6 ft.
on each side. For smaller windows a dou-
ble 2 by 6-in. header is sufficient without a
truss. Where double-hung windows are
used, weight boxes are omitted and spring
sash balances used instead. Mortises chis-
eled into the corner posts house the part of
the balance that extends through the jamb,
Fig. 30. A sectional plan view of the cor-
ner is given in Fig. 29. Casement windows
are suitable also for use in corners. The
detail, Fig. 30, shows the corner arrange-
ment for “swing-type” casements,
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Shears for Cutting Wire and Rods
Made From Two Old Files

% M n A
DIFFERENT SIZE
NOTCHES

Instead of trying to cut wire and small
rods with a pair of tin snips, which may be
nicked or dulled by this work, make a pair
of shears for the purpose from a couple of
old files, Grind the ends to the same
rounded contour and then grind notches of
different sizes in the rounded part of one.
Pivot them together near the rounded ends
with a strong bolt and provide a stop at the
handle ends to prevent the handles over-
riding each other.

—Arthur Chester, Seattle, Wash.

Bit of an Electric Soldering Iron
Reversed for Sweating Jobs

Owners of electric soldering irons of the
type that are fitted with pointed copper

SOLDERIRG EDF'IF'EF'.
REVERSED

BUTT END APPLIED |
TO WORK PRODLCES |
MAXIMUM HEAT !

HEATIMG AREA OH
SIDE OF TID SMal
AND HARD T3 HOLD
AT ANGLE

HEATIMG AREA OF
|| TP Tod SHALL
A,
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rods held in place with a set screw can do
a better job of sweat-soldering if the bits
are reversed to use the blunt end of the
coppers. The greater contacting surface
area of the copper with the work allows
heat to be transmitted with greater speed
and uniformity than with the pointed end.

Rings on Handles of Small Pliers
Speed Up Your Work

If vour work re-
quires considera-
ble use of a pair of
small pliers or
similar tool, metal
rings soldered to
the handles to fit
the thumb and
finger as indicated
will save time. The
rings enable you to use the tool rapidly,
and make it unnecessary to grip the han-
dles cantinuously to keep the tool from
slipping out of youwr hands.

Belting Strips on Top of Stepladder
Hold Small Paint Cans

To keep small
cans of paint from
falling off a step-
ladder when it is
moved from place
to place, just tack
a couple strips of
rubber belting to
the top of the lad-
der as indicated.
When a can is inserted between them the
raised flaps will hold it securely in place.

_RUBBER
BELTING,
\

Tight-Fitting Screw Cap Removed
With Adhesive Tape

When a plastie
cap fits so tightly
that it cannot be
gripped securely
enough with the
fingers to remove
it, try a piece of
adhesive tape. Just
wrap a strip of the
tape around the
cap, leaving enough slack at one point to
insert a finger as shown in the photo.

ADHESIVE
i TAPE
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“Playing-Card” Stepping Stones of Concrete
T R D N

Unusual walks can be produced with
concrete stepping stones cast to resemble
symbaols on playing cards. The stones can
be laid in blocks to simulate playing cards,
or arranged in other designs. And, if de-
sired, a thin layer of colored concrete can
be applied to each stone as it is cast. This
is done after the forms have been filled by
sprinkling colored pigment on the wet con-
crete, Fig. 1 and then puddling it in, Fig. 2.
The forms are made as in Fig. 3, the size
being taken from the squared
diagram, Fig. 4. The concrete
is mixed in the proportions of
cement 1 part, sand 2 parts,
and gravel 3 parts. If the ag-
gregate is dry, use water in
the proportion of 3% gals, 1o
each sack of eement, but for
moist aggregate, use water,
414 gals. This proportion is
important for enduring con-
crete. Keep the concrete cov-
ered with damp burlap until
it has set properly.

Wheelbarrow Boat for Use on Beach Affected by Tides

py Anyone living along beaches where the
rise and fall of the tides make it necessary
to pull or carry small boats a hundred
yards or so, can save a lot of work by
equipping their boats with wheels like
those used by lobster fishermen along the
Maine coast. The fishermen use such boats
as tenders, or to bring in lobsters from a
short distance off shore where they are
stored. The boats are pushed wheelbarrow
fashion along the beaches single-handed.
The wheel is installed by fitting a bulkhead
near the bow of the boat to make room for
it—W. H. Schofield, Portland, Maine,
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Combining o grille with an incineratar, the attractive

fireplace shown in Figs. 1, 2 and 3 is just the thing

for those who desire the best. It is eenstructed of

field stone and has an interchangeable grille and hot
plate with wide wings at the sides
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Home owners who desire a fireploce more for wtility
than for appearance will find the one in Figs. 9 and
10 suvitable. It is small and can be built at o cost of
two dollars or less. Lengths of pipe with the ends
embedded between the courses of brick serve az o
fire grate and 1,/16-in. metal with the edges bent
wpward for strength serves as a het plate
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Figs. 6, 7 and 8 show on uvnusvally attractive fireploce

of brick that is a real asset to the garden londscaope.

It is built on two grode levels and has a high chim=-

ney for @ good draft. Construction requires about
500 bricks and less thon a sack of cement
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This ship sand box will satisfy the desire of
children to play “pirates” and to dig in the
sand. Besides this, it's an unusual lawn erno-
ment. The sail is @ potchwark of old awning
cloth, the shrouds and ratlines are awning
cord, and the crow’s nest is a coffes con. A
forecostle serves as a locker for foys and @
flug., The sail con be used as a sunshade, or
it can be lowerad to keep roin off the sand
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INluminated House Number Sets Flush in Wall

Easily seen at night as
well as in the daytime,
thiz illuminated house
number sets flush with
the wall. It can be wired
to go on or off with the
porch light, or it can be
controlled by an inde-
pendent switch. The lamp
and socket are mounted
inside a sheet-metal box,
which is set in the wall
much like a regular
switch box. The numbers

B 20 ‘-'
. — B b j‘,__
are laid out on a piece of E—i = ___ @J:
| — }!

opal glass and the surface | "

around them is painted LI (D
black so the light shines
through the numbers. An
angle-iron frame holds
the glass against the box,
and a narrow strip of
sponge-rubber between
them makes the joint ¥

weatherproof.—Robert E,

PORCELAIN SOCKET

&' £t 4 ANGLE IROH

Brittin, Lincoln, Nebr,

oy

“Dressing Table” on Door Saves Space in Small Room

Oeccupants of small apartments or single
rooms where space is very limited, will
find this dressing table just the thing. It is

JUNE, 1941

. several flags into

assembled on the back of a closet door and
is brought into use by opening the door.
When not in use, closing the door hides it.
The assembly consists of a half-oval-
shaped shelf and a mirror, the shelf being
skirted with eloth. The mirror is held on
the door by strips of molding rabbeted to
take it as indicated.

Flags Supported by Flower Pot

Instead of driv-
ing the staffs of

the ground to sup-
port them on the
lawn, place an in-
verted flower pot
in the desired po-
gition and insert
the staffs through
the drain opening,
as shown. The
flags can be re=-
moved quickly and do not have to be
cleaned before they are put away.
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Guard at Back of Jointer Fence
Protects the Fingers

Placed over the knives of a jointer at the
back of the fence, a guard like the ome
shown will minimize danger of getting the
fingers in the knives, especially when cut-
ting rabbets. The guard is made of sheet
metal and is held in place by a U-shaped
piece of flat iron bolted to the bench or
stand on which the jointer rests. A slot in
the top part of the guard permits adjust-
ments to be made on the jointer,

—Frank Hegemeyer, Monterey Park, Calif.

Adjustable Caster Steadies Table
On Uneven Floors

A table that does
not set level on an
uneven Hoor, can
be improved hy
fitting one of the
legs with an ad-
justable caster of
the type shown. To
do this, saw off a
piece about 3s in.

; from the lower end
of the leg Then mortise it to take a piece
of metal, which has been drilled and tapped
for a :}’h-in, bolt. Next drill the lower end
of the leg to take the bolt. The head of this
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GLIDE

is sawed off and a furniture glider soldered

on in its place. To level the table, just

screw the bolt up or down as required.
—W. C, Lammey, Naperville, I11

Rubber Shields on Bird Perch
Prevent Ends From Splitting

If you sometimes
gplit the ends of a
birdecage perch
when removing it,
saw off a short
piece from one end
of the perch and
slip on pencil
erasers of the type
shown. Notch the
ends of the eras-
ers, These will
enable you to re-
move the perch
from the cage easily when necessary, yet
will hold it in place securely.

Waxed Paper Aids in Typing

On Adhesive Tape
WAXED PAPER ; When using ad-
I ASS> " | hesive tape to la-

bel bottles of so-
lutions, the labels
will look neater if
they are typewrit-
ten. This can be
done easily by
placing the tape
on a sheet of waxed paper to hold it in the
typewriter. Several labels can be typed at
one time, after which they are stripped off
the paper and stuck to the bottles.

ACHESIVE TAPE |

Bent Ice Pick Does Not Roll

By bending an
ice pick near the
handle, you can
prevent it from
rolling when
placed on a slop-
ing surface. Also,
bending the pick
in this manner
will make it easier
to use, especially
when parting large
cakes of ice.
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COTTON
BATTING

WHITE IMITATION
LEATHER

You will be surprised how easy
it iz to modernize an old wonden
bed at a cost of only two or three
dollars and a few hours of your
spare time. Figs. 1 and 2 show a
bed that has been modernized by
upholstering the head and foot
boards with imitation leather and
painting the wood that has been
left exposed to harmonize with the
other furnishings in the room. If
the head of the bed is shaped, just
cut the upholstering material to
follow the irregular contour. If you
are unfamiliar with upholstering
worls, it iz a good idea to first do
the job with muslin or other cloth,
and then use this as patterns for
cutling the imitation leather. In
this way, waste of the more expen-
sive material is avoided if mistakes
in cutting and fitting are made.
Another method of modernizing
the appearance of a bed that has
solid head and foot boards is to cut
them off as in Figs. 3 and 4, to eliminate
all scrolls and produce straight edges,
which are rounded at the corners. All
overlays and other ornaments are removed,
of course, after which the edges are cov-
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EHD GRAIN COVERED ' OVERLAY
WITH ¥ w . REMOVED
“ MOLDING 5,

SAW KERFS
PUTTIED OVER

LEGS CUuT
AS DESIRED

ered with a decorative molding. Shorten-
ing the legs of high beds helps in produc-
ing a modern appearance, and the foot
board should be cut off slightly below the
upper surface of the springs as indicated.
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TIE RIES
TOGETHER

ONTINUING with the construction of

the hull, it is a good plan to install the
floor timbers at the bow, Fig. 48, before the
planking is started. These timbers, which
straddle the deadwood and knee, tie to-
gether the four divided ribs, Nos. 3, 4, 5,
and 6 as indicated in Fig. 49. By fitting
these in place now, any tendency of the
ribs to bend inward when the planks are
applied will be prevented. The first planks
to be installed are the garboards alongside
the keel. Of all the planks, these are the
most difficult to fit as they assume a re-
verse curve forward and widen toward the
transom. The plan and profile views in
Fig. 47 show the relative position of each
garboard, and also give its approximate
shape. To first obtain, and then transfer
the shape of the planks to your material,
you'll need two or three -in. spiling
boards, which should be a little longer than
the hull and 2 or 3 in. wide. These can be
either of straight-grain pine, spruce or fir.
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Part 111
Planking the Hull

To use the spiling board in fitting the gar-
board, first cut the board roughly so that
it will fit into the rabbet of the stem, Fig.
45, and then clamp it in place to every oth-
er rib along the entire length of the hull,
seeing that the plank makes contact with
each intervening rib. Now, with a compass
or dividers follow carefully the line of the
rabbet with one point and mark the spiling
board with the other. When this is done
the spiling board is removed and used as a
pattern to mark the profile on a plank 712
in. wide. The original hull was planked
with "Mg-in. dark red Philippine mahog-
any, but if you wish, you may use pine,
cedar or ecypress instead. The garboards
can be cut in pairs by nailing the two
boards together. When the planks have
been cut, the forward ends must be
steamed for about 45 mins. to make them
pliable. This can be done in the box pre-
viously constructed for steaming the ribs
by wrapping burlap around the plank
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and a 1%-in. No. 9 size at the
stem and transom. The screws
are driven in counterbored
holes and capped. At the tran-
som five screws are staggered
as shown in the eircular detail
of Fig. 50, Each set of planks
should be installed in pairs to
avold an unequal strain that
would throw the
whole framework out
of line,

The second pair of
planks to be fitted are
the broads which lie
next to the garboards,
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where it extends beyond the open end of the box.
Then, when steamed, each plank is clamped in
place while it is hot and allowed to set. It is to
be expected that the plank will not fit perfectly
vet. As previously mentioned, this is a tricky
plank to install and reguires a cut-and-trial
method of fitting. You'll have to mark and trim
the edge here and there, continually checking it
against the keel, until a satisfactory fit is ob-
tained. Fig. 46, and the circular detail below,
show a bevel planed along the rabbet line for
calking. The width of this bevel should be about
one-third of the edge of the plank, and extend

from the stem to the transom. When correctly : (A ARG BLALe
fitted, the tip of the plank should extend about ; PO ShILING
1 in. forward of the first rib. Use two 1-in., No. 9 - e

brass screws for fastening the plank to each rib, -
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These are laid out with a spiling board in
the same manner as used for the gar-
hoards, and the approximate width of the
plank at various stations is given in the
detail below Fig. 51. However, you may
find that your broad planks fit better with
some variation in these dimensions. INext
in order is the third plank which is called
the first binder. Thig is applied just below
the space reserved for the sheer plank as
shown in Fig. 51. To locate this on the
ribs, first a ribband is removed and a
straight-grain batten about % by 1 in. in
gize is elamped to the ribs in a fair curve.

In trimming the ends of the
planks fiush with the aft side
of the transem, saw them a lit-
tle long te aveid scratching
the surface, and thon finish
smooth with o hand plane

RIS MO 1 NOS. 5, 10,15, 80 D, 25
SHEER LINE = —fH-— _————-
LOWER EDGE
OF SHEER
PLANK THIS DISTANCE
DIVIDED FOR 9 DIVIDED
PLAMHS DF a
EQUAL WIDTH
BROAD
GARBOARD @
SHEER PLANK IS WIDTH OF
AUB RAIL, WIDER THAN OTHER
137 RIB PLANHS

SHEER PLANK
1L BiNDER
22 BINDER

ON ALL RIBS

BRACE FITTED BETWEEM BINDER
PLANKS BEFORE REMOVING Top ONE

B S %

o8 or NSTALLY

The forward end is placed about
3% in. below the sheer line at
the stem, while the after end of
the batten should be about 4% in. below
the sheer line at the transom. See Fig, 52.
These dimensions, as well as those given
for the plank at various stations, were
taken from the eriginal hull and are more
or less variable, Now, each rib is marked

along the top edge of the batten with a
JUNE, 1941

l_-_—_-_:h—;——J—d

pencil, after which it is removed and a spil-
ing board is clamped to the ribs just below
the marks, Then the position of these
marks is transferred to the board as in Fig.
50 and 53, and in turn the latter is removed
and tacked temporarily to your material
as in Fig, 54, With dividers, once more the
marks on the spiling board are transferred
to the plank stock and finally a light batten
is curved along the marks to draw the top
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Planks to be installed on extreme curves

first must be cul slightly concave on the
inside before they are steamed

s

-
e e T el

FULL-LEMGTH PLANKS REQUIRE WIDE STOLK
{EXAGGERAT ED)

MARROWER WIDTHS F‘DSEIELE WHERE TWD PILCES

ARE WUSED

edge of the first binder plank. This same
procedure is repeated later in fitting the
second binder planks. For a uniform
appearance, all planks between the
sheer and the broad planks should be
about the same width. At every fifth
rib, divide this distance into nine equal
spaces with a pair of dividers as in Fig.
56. A total of twelve planks should be
on each side.

You will notice in Fig. 57 that the
sheer plank is wider than the others, to
provide space for a rub rail and yet ap-
pear uniform. Widths of this plank
taken from the original boat are given
in Fig. 52. Due to the flare of the bow,
the plank when laid out flat assumes a
somewhat puzzling profile, which must
be expected owing to the inverted curve
forward. Fig. 59 gives the order of in-
stalling the first four planks, and shows
also how first a light batten is nailed
temporarily to the ribs above the sheer
line before the sheer ribband itself is
removed. However, before the sheer
ribband is removed, a temporary thwart
brace between the first binder planks
must be fitted as in Fig. 58 to prevent
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Il 2 &
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tions of the bun blocks on T '

1he ..lrL:_'l:L.|| ||||". 'rhr o i —_—
acl arrangement & ok fme *

-

L (1T - |
- L i
—

tween the same ribs

. ——

T &

POPULAR MECHANICS



Standard clamp fixtures
attached te a curved pipe
will be found handy for
drawing the planks fe- |
gether snugly over the BLOCK —+
curved ribs

PLANKS DRAWHN SHUG
WITH CURVED CLAMP

PLANK TO BE
SCREWED DOWN

@

Wi
the sides from springing
inward.

Az the lower portions
of the ribs assume a pro-
nounced curve amidships
and aft, it will be neces-
sary to treat the planks
applied at these points
accordingly. Where the
curve is extreme, the up-
per edge of the plank is
beveled, not on the outside, but on the in-
side as in Fig. 62, whereas in the case of
planks fitting fairly flat against the ribs,
the bewvel is naturally made on the sutside
edge. It is necessary also to first plane the
inside surface concave about 15 in. deep as
in Fig. 60, and then finish smooth with a
portable disk sander held at an angle as in Fig. 61,
After steaming for 45 mins,, the plank is clamped be-
tween curved blocks which are spaced about 20 in.
apart as shown in Fig. 63 and left to set before fasten-
ing to the ribs as in Fig, 68. A bar clamp of the type
having removable fixtures which can be used either
on a straight or curved length of pipe, will be found
handy for drawing the planks up snugly as shown in
Fig. 67. While full-length planks are preferable since
they make a neater job, for economy, some of the
planks, with the exception of the sheer and garboards
which should always be full length, ean be made up
of two pieces of narrow stock as indicated in Fig. 64.
Here the butt joint of the ends is backed with an oak
butt block to which the planks are screwed securely.
Figs. 69, T0 and 71 detail these blocks, while Fig. 66
shows the position of the blocks used in the original
boat. However, the exact location of these blocks iz
not important as long as eorresponding planks do not
have more than one pair of blocks between the same
ribs. In joining divided planks, Figs. T2 and 73 show
how a perfect butt joint ean be made by simply run-
ning a handsaw repeatedly between the ends of the ; .
clamped planks. As each cut is made, the planks are  This view shows how neat the butt
tapped together and sawed again. This procedure is :’I::'c:: d'::“;:':'ﬂ:::ﬂ':'::; F::';"w'::
continued until no irregularity remains in the joint. the curvature of the ribs

E i [ e Ve il

Blocks conforming te curve
of ribs are used in drawing
planks up with clamps
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Fig. 69 shows how ten screws are
placed around the joint in fastening
the ends to the butt block.

The final plank to be installed is the
shutter plank which is fitted in the
opening remaining at the turn of the
bilge as in Fig. 74. This plank can be
in one or two pieces, placing a butt
black, if used, near the stern. Fig. 76
shows how a wide plank is temporarily
clamped in place over the opening and
then marked from the inside as shown
in Fig. 75. Hemember to cut a
calking bevel along each edge
of all planks before fastening
them in place permanently.
When the hull has been fully
covered, the ends of the ex-
tending planks are trimmed
even with the aft side of the
transom as in Fig. 55, and
then the stem is planed flush
as shown in Fig, 65.

Perfect joints in divided
planks are sasy to maoke
by running o saw repeat-
edly through the joint

(To be continued)

Above, only one plank—the shutter
plank—remains to be fitted. This is
applied over the opening os shown
below, end then marked on the in-
side as in the circle at the right
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Child’s Portable Tent Erected Without Stakes

I 40 " 40 1

UNBLEACHED
\ MUSLIM

. ED“—+ — 40— i op" '
HOW TO CUT OUT THE MATERIAL

PIECES ARE
SEWED TOGETHER
I THIS SHAPE

Easily set up indoors or outside, this play
tent folds compactly for storage, and is
light enough for small children to move it
about. Four lengths of bamboo fastened
together at the top with leather, as indi-
cated, serve as a support for the tent cloth,
which is unbleached muslin cut and sewed
together as shown. Small triangular pieces
of cloth sewed to the muslin at the four
lower corners hold the poles in place to
keep the fabric stretched. The tent is dec-
orated with pictures drawn with colored
wax crayons. After the pictures have been
drawn, the cloth is ironed between lavers
of newspapers with a very hot iron. The
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i
TRIANGULAR POCKET
AT BOTTODM OF EACH
INSIDE CORMER

heat melts the wax, which then penetrates
the cloth, the newspapers absorbing the

eXCess wax.
—Lester Lehnherr, Milwaukee, Wis.

Corkscrew Is Handy Soap Holder

To eliminate the messy soap dish in her
bathroom, one housewife turns a small
corkscrew into the bar of scap and hangs
it on a hook above the lavatory. The soap
dries in a few minutes after being used and
thus prevents excessive waste caused by a
portion of it softening when laid on a flat
surface while still wet.
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Ruling a Series of Short Lines
Aided by Notched Card

CARDBOARD

When I had to rule a large piece of paper
with a number of short parallel lines, I
notched a piece of cardboard to form the
letter E as indicated, and tacked it to the
edge of my T-square. The projections on
the card served as accurate spacers for the
lines and the notches measured the lengths
so that the work progressed rapidly.

—G. E. Hendrickson, Argyle, Wis.

Stoplight Switch on Bicycle
Operated by Chain

The safety added to a bicycle by using a
stoplight, especially if you ride on heavily

LAaMEF

i

Dr-: 2y ". A
T LASHLKGHT
CELLOPANE nrr' TOR
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crowded streets or highways at night,
makes it well worthwhile to install this
simple one, which flashes when the brake
is applied. The light consists of a flashlight
reflector fitted with a red Cellophane lens
and attached to a block, which is in turn
fastened to the rear fender of the bicycle.
The light is wired to a dry cell as shown
in the diagram, a switch being cut into one
side of the ecircuit. The switch consists of
two blocks hinged together at one end with
a copper contact on each facing surface
near the other end, wires from the lamp
and dry cell being attached to the contacts.
This assembly is fastened to the bicycle
frame with a bracket. The switch is locat-
ed so that its underside just clears the low-
er chain, or slack side when pedaling for-
ward. In this position the switch contacts
will be closed when the slack side of the
chain tightens az the brake is applied.
—Jack McElwain, Trinidad, Texas.

Magnet on Box Picks Up Tacks

By attaching a
small magnet to a
tack box, one car-
penter saves time
in picking up sur-
plus tacks that
have been poured
out for various
jobs. In use, the
magnet is merely
brushed over the
tacks to pick them up, after which they are
removed and dropped back into the box.

HUBBER
BANDS
i
/

Fish Line Untangled With Hook

If some of your
fishing line be-
comes so tangled
that it seems im-
possible to
straighten it out,
try using a fish-
hook for this
purpose. Just
straighten out the
hook and slip a
cork over the end.
The barb will be found ideal for pulling
out parts of the line in the entanglement.

[ Cellophane envelopes slipped over recipe
cards will keep them from being soiled.
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Converted Desk Lamp Serves as Camera Stand

BRASS

20-5A, SHEET

HOLBER

With this simple adapter a desk lamp
having a flexible standard can be convert-
ed into an adjustable stand for miniature
cameras used in table-top photography, or
for photographing objects at close range.
The alteration is simple. Just remove the
lamp reflector and substitute a lamp-shade
holder, which screws over the end of the
bulb socket. A brass strip cut as indicated

2V LAMP-SHADE

in the upper detail and then bent to a
U-shape, is attached to the holder with
tiny bolts as shown in the lower detail. A
iripod screw, which you can make if de-
sired, attaches the camera to the strip.
—Arthur Trauffer, Davenport, lowa.

Mirror Used as Reflector Spreads Flash Over Large Area

One flashbulb will east light evenly over
a large area if a concave shaving mirror is
used as a reflector. The mirror is removed
from its frame and fastened on the inside
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of the regular reflector with small strips of
adhesive tape. The “hot spot” which is ap-
parent when most reflectors are used, will
be eliminated entirely.

Pencil Wedged in Developer Tray
Keeps the Film Submerged

Wedged between = J
the sides of a tray,
a smooth round
peneil with a slip-
on eraser on each
end, will keep roll
film immersed in
the developer.
Naturally, the un-
coated side of the
film should be next
to the pencil.
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JHADOWS in a photograph go a long

way in making the picture a success

or a failure. It is by means of shadows

that irregularities of surface, texture and

design, outline and relief, form and the

impression of third chrnenhmn are brought
out to make pictures realistie,

A rugred scene under a noon sun may
appear simple to shoot but the results are
often disappointing. However, if you
make the exposure while a eloud shadow
is progressing across the landscape, un-
suspected slopes and prominences will
become plainly visible as they are out-
lined in shadow against sunlit portions.
The picture in Fig. 1 was made at such a
moment: the low mountains in the center
of the picture were completely unseen
until the cloud-shadow covered them,
giving them visible outline.

Fig. 2 shows how shad-
ows are used effectively
to dramatize a subject.
The severe lines of the
columns, especially the
one at the right which
shows the fluting, serve
to accentuate the size of
the fizure. The nearer
column and the figure in
deep silhouette also tend
to exaggerate the statue's
size. Exaggeration is one
of the most-used methods
of obtaining drama in
pictures, The statue is
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4 Towlaare
]

lighted from the left, and
the same source produced
the graduated shadows in
the fluting at the right.

In such pictures as that
of Mount Vernon, Fig, 3,
good lighting with result-
ing shadow gives relief to
architectural forms. The
highlighted column of the
broad veranda appears to
stand out, and the shad-
owed porch seems to re-
cede ag in reality. The
cshadows of the early
spring leaves cast on the
sunlighted wall also help
to malke this portion stand
out. A picture taken on a
dull day from the same
viewpoint would have
been entirely lacking in
this effect of relief, be-
cause there would have
been no diference in the
gray representing the va-
rious walls and faces of
the columns.

Texture of delicate sur-
faces such as the dogwood

blossoms shown in Fig. 4 are usually diffi-
cult to photegraph. Here again use is made
of shadows. In this picture, the branch
bearing the flowers was pulled down until
the noon-day sun struck aecross the blos-
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soms, producing shadows of the ridges on
the petals. This is the dogwood's charac-
teristic texture and could not have been
reproduced with a flat or shadowless light-
ing. The highlighted portions of the twigs
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stand out strongly against the
dark background of the dense
woods.

Shadows help to provide
contrast between an object
and a background as in Fig. 5.
The overhanging portion of a
rock cliff cast a heavy shadow
which provided an excellent
background for the white jer-
sey and strongly lighted face,
while the dark trousers con-
trast with sunlit rock. The
photographs in Figs. 6 and 7
illustrate the difference which
two points of view, and the
accompanying presence or
absence of shadows, can pro-
duce. In Fig. T the camera is
shooting diagonally toward
the sun: in Fig. 6 the camera ig shooting
diagonally with the sun. While backlight-
ing iz often very effective, there is nothing
in this scene to warrant such treatment,
and as a result, the backlighted picture
Fig. 7 is a failure, the bridge columns being
almost lost, while in Fig. 6 they are given
prominence. Fig. T gives very little hint of
the roughness of the rock while Fig, 6
brings this out.

Atmosphere in a photograph is an in-
tangible something which is evident when
present, vet difficult to get. Fig. 8 shows
a wooded scene having an atmosphere of
dreamy brightness. The leaning tree trunks
and the relaxed pose of the figure, help
to produee it. Also, the shadows on the
ground, on the trunks of the trees, and
on the surface of the water all play
their part in creating this atmosphere.
Exposure was made for the shadows by
using the lowest reading on a light me-
ter at the camera position.

The emphasis of surface is another
role of shadows. In Fig. 9 there are va-
rious intensities of light on the walls of
the smokehouse, kitchen, and butler's
house at Mount Vernon. The kitchen
wall, in half light, shows clearly every
irregularity. The wall in full shadow
and the wall in full sunlight contrast
strongly with the kitchen wall, and
make a picture in which each surface is
distinet. A sense of distance, depth,
thickness, or third dimension is often
difficult to obtain in a photograph, but

possible if good use is made of shadows.
In Fig, 10 the mountain slope in the
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foreground is in shadow and acts as a set-
ting, or as a foil, against which the distant
mountain cliffs stand out in gharp contrast.
Half an hour earlier the near slope was
also sunlit and presented so little contrast
that it merged with the distance,

Fig. 11 shows a study in design in that
the shape and form of the bricks in the
octagonal tower are brought out by strong
shadows. Even the shadowed portion of
the wall shows brick design, because a
white wall to the left and rear of the cam-
era position reflected a large amount of
light onto this surface. The form of an ob-
ject, such as the aspen trunks in Fig, 13, is
very effectively brought out by lighting
that illuminates half and leaves half in
deep shadow. This is a form of sidelighting
which reaches its maximum effectiveness
when photographing rounded objects. The
sun was high enough to give strong high-
lights on the protruding portions of bark
and these highlights are strengthened by
contrast with the narrow shadows cast un-
der them. Modeling is greatly aided by a
strong sidelighting that casts
shadows like those ecn the
camper’s figure in Fig. 12,
While highlights are impor-
tant, the shadows in varying
intensities give roundness io
the muscles. In Fig. 14 the
cloud shadow illustrates an-
other role of shadows, that of
revealing conformation. The
angles made by the sides of
the valley would have been
difficult to guess, let alone
photograph, without the cloud
shadow, which in this picture
is emphasized since it was
taken on infrared emulsion.

Remember that two photo-
graphs of the same sub-
ject taken a short time
apart will vary greatly
due to the change in the
position of the sun. Suc-
cessful scenic photogra-
phers havelearned to vis-
ualize a scene the way the
camera will record it and
are watching alwavs for
just the right conditions.
Doubtless many scenes
near you will make out-
standing photos if snapped
at the right time.
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Sturdy Boat Davit of Large Pipe
Assembled Easily on Pier

EYEBOLT-f

Anyone can assemble this boat davit
from galvanized pipe and fittings. The ver-
tical supports rest on the pier sills, and are
kept from tipping by pipe straps screwed

Large eyebolts,

to the pler framework.

which fit in holes drilled through the caps
on the ends of the two horizontal pipes
support blocks and tackle with which
boats are raised or lowered.

Model Airplane Balanced to Fly
With Modelmg Clay

The nose of a
flying model of an
airplane can be
weighted to estab-
lish efficient flying
balance with the
aid of ordinary
modeling clay. A
roll of the clay is
pressed with the
fingers over the
nose block to form
a smooth, streamlined joint or the clay can
be sculptured to resemble a motor eylinder
block. Correct flying balance is obtained
by supporting the model on the fingers at
each wing tip and adding or removing the
clay.—Ray J. Marran, Kansas City, Mo.

FODELING CLAY

Other Boats You Can Build

16-Ft. Canee—B811 and 812: Conadian type.
Cedaor plonking covered with canvas, 33-in.
beam, weight 70 to 80 lbs. Two plans 50c,

Canvas-Covered Koyok—%28 and 92%: 17 1.
in length and weighs obout 40 lbs. Two
prints 50,

"Sea Soucer”—B93: Lightweight sailboat.
Length %12 ft. Beam 4 ft. Deck, bottom and
sides are 3 /16-in. plywood. 25e

15-Ft. Rowboat—&44: Flat bottom, all purpose.
Covered forward deck. Hos three seats. 25¢.

12-Ft. Utility Rowboot—=707: Flot bottom, four
seafs, Very sturdy design. 25e.

“Arrowheod” Sloop—%44 to 951: A fost and
able soilboat. Ower all length 21 ft., beam
5 . 11 in. Accommodates up te 10 per-
sons, Set of 8 prints $2.00,

“Skipper’ —Low-Cnﬁt, 14 ft. Outboard Runabout

“Roamar”—765 ta 770: Outboord cabin cruiser. 16

“Hi-Ho,” 14-Ft. Family Runobout—B840 to 845: Pow-

Address—Dept. 262, Popular Mechanics Press, 200 East Ontario Street, Chicago

At an expenditure of only %30 to 540 you
can build this trim, five-possenger runabout,
which is powered by a 4 to 24-hp. outboard
maotor. Its speed ronges from 9 to 24 m.p.h.
depending on the size motor used. The boat
hos a 54-in. beam, 15%-in. freeboard, 24-in.
depth, a 5-in. draft at 725 lbs.,, and a weight
of about 275 lbs. Six plans (Nos. 1018 10 1023
incl.) showing details of building besides
sheats giving material list and outline of pro-
cedure will be sent postpoid on receipt of $1.50

ft. long, 66 in. beam. Requires outboard motor of
20 to 36 hp. Set of six prints $1.50.

ered by 11 to 22 hp. outboord or light inboard
moter. Beam 58 in. Seof of six prints $1.50.
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CONCENTRATED;

ENTERTAINMENT §

TCI AVOID cluttering up his home with
eabinets, one California radio enthusi-
ast has combined his phonograph, home
recorder, radio receiver and sound movie
projector into one instrument which he
calls a “phono-cine-radio-recordo-graph.”
Photo A iz a close-up view of the power
unit compartment and high-fidelity ampli-
fier used to drive the three speakers which
are emploved in a cross-over network for
all sound applications. The combination
instrument in all its glory, with many of
its various and sundry parts identified, ap-
pears in photo B,

Each compartment of the
cabinet has its own lighting
system. The radio and phono-
graph sections of the instru-
ment may be operated by re-
mote control and sound can be

switched to -speakers located
at remote points. The com-
pleted instrument weighs 800
pounds and required a yvear of
spare time to assemble,

| |
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MPLIFIER

;J‘f By L. M. Feiler

DESIGN'ED for rugged
i dependability, operat-
&b ing ease and full 20-watt
N &\ output, this modern public
b address amplifier is easy to
'" build and includes many
features found only in high-
priced sound systems. Portable
inasmuch as it is housed in a sin-
gle sturdy case which separates
into three units, two of which
serve as speaker baffles, it is eas-
ily transported to summer camps,
vacation resorts and similar lo-
cations wherever a good inex-
pensive sound system is required
for entertainment purposes.
Input channels are provided
for two high-impedance micro-
phones and a record player.
These may be used individually
or all at the same time. Experi-
enced builders will be interested
in the practical and up-to-date
features which include: bias cells,
mixing circuit, inverse feedback,
impedance selector, volume-in-
dicating meter, monitor speaker
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= SUMMER CAMP

jacks and separate tone controls for treble and
bass response. All controls may be placed in
the top of the chassis base in the cutouts pro-
vided, see photo C, and the front openings in
turn covered up, if desired. Shifted to the top
and the cover in place, the controls cannot be
tampered with, an excellent idea in many large
group applications,
The metal chassis base iz 18 in. long, 8 in
wide and 4 in. high. This base and the venti-
lated cover are available formed and
drilled if desired. A schematic circuit 547~
diagram is given in Fig. 1, and a com- "
plete simplified wiring diagram appears
in Fligs. 2 and 2-A. This underside view
of the base shows all parts in their rela-
tive positions and every connection is
elearly indicated. Many parts are color--
coded so that the work can be done eas-
ily by anyone. The red outlet in the
rear of the chassis base is provided as
an outlet for a booster power amplifier aiiiiiea
if additional power output is ever re- [Jscks
quired. The 40-10-10-10 mfd. electro-
lytic condenser is plainly marked but is

IkAD,

not provided with colored leads. The |:afitcros
color indications given are suggested as
a wiring aid, and the builder should
have a small supply of red, yellow, blue,
green and black hook-up wire on hand |

before starting construction. It will be [co AER
{:uT LE '| 5 (o

SWITCH, 2

g ' C
{sEe Te t‘r]

noted that two 10-mfd. sections of
the electrolytic condenser unit are
connected together to provide the
positive 20-mfd. (blue) lead. The
small 1% -volt bias ecells in holders,
are easily mounted on tie point
strips and the polarity should he
just as shown. Cushioned sockets
are used for the 6J7 tubes. Use
lock washers for mounting all parts
and solder connections carefully.
The microphone jacks short-cir-
cuit the input when not used and
eliminate noise pickup. Photos A,

{Centinved to poge 182)
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Crystal Receiver Is Built Into a Headset Unit

By L. B. Robbins

F YOU have a pair of headphones,
preferably the old style “Bald-
Y '-IE. win" variety with extra large Bake~
€ lite shell and cap, it is a sim-
ple matter to build a good
r:rystal receiver in one phone
shell and use the other phone
to receive stations.

Test the phones and select
the most sensitive one for
listening. Strip the other
and drill a hole in the center
of the shell bottom for the
shaft of the porcelain-base
trimmer condenser (Ci).
Wind thin spiderweb coil
Fig. 1, photo A, with as
many turns of No. 24 ce.
magnet wire as possible, be-
ginning at center and ending about 34 in.
from the outer end of arms.

Before mounting parts in the shell,
connect them for a temporary test on a
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| small board and check coil turns, tapping
| off the antenna tap lead at the point for
best reception, see Fig, 4, before solder-
ing. Assemble in the shell as shown in
Figs, 2 and 3. The antenna and ground
leads should be several feet long and
terminate in small spring clips to fasten
to any convenient antenna and ground.
Ground connection is optional but helpful.
The fixed erystal is a small, round, flat
type with machine-serew terminals.
Short bushings and machine screws are
used to mount tuning condenser Ci. Pho-
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to B shows completed set with small tun-
ing dial.
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¢ (A) Sound-ohsorbing cose im-
- proves tone of any low-cost
record player. Since most of

* the shertcomings of inexpen-
sive open-type record players
are mechanical rather than
electrical, the performonce of
these popular units can be im-

. proved by operating them in
an easily built seund-obsorb-
ing cobinet. General dimen-
sions are given in Fig. 1. Built

”, ¥ with simple tocls ot o cost of
ocbout $2.00, it will house
standard player units, er di-
mensions moy be altersd to
meet requirements, Provide

sufficient room to clese lid over

record player when it is in op-

eration. The caose is complete-

ly lined with Y2-in. Celotex in-
o sulating material

i {'i-'L'r'II-:rc[:

* CELOTER

J.'l.-'L_ '_ ¢!

e ik .
TEE strument amplifiers has built-in velume =
Fic |\ = ‘ o+ control; connects 1o grid of first tube ~
4L oL same as any high-impedance microphone 3
SEUND ABIDEDING CASE ~
.

{B) With this universal A "
and B-battery eliminator : Iy
you con opesate your port- | 3
able or hame battery re- B

ceiver at your office or
anywhere that a 115-volt
o.c. or d.c. source of pow-
er is available, The unit is
anly slightly larger than

ene standard B-battery

{C) Test the efficiency of your radio ground by means of a 60-watt bulb |
and a s.p.d.i. porcelain-bose knife switch mounted as shown. Connect
one side of the lamp to ground and the other side o the switch lever. . -
A length of lamp cord with plug is connected to the outside switch fer- 3
minals. For test—open switch and insert plug in wall socket. Throw a
switch lever to one side, if that is grounded side of line lamp will not : s
light; thrawn te other side, if lamp lights bright ground is good. If it g =
is dim, look over connections as some resistance is cousing peor ground

{D) Lgep checker gives accurate and —

:H:uy-h:- -mdreation of |-;|l;|or or per- L.
fect loop-antenna tuning odjustment. .
(F} Coffee-can soldering iren holder; e
steel wool for cleaning iron
5 L
[G) Practice key made from T
4

open-circuit jock and

junk-box parts

an afd

WISD 0R FIBLR

FONER CHIP

EPRIMNG SDLD'LPEDII-.
COMTALT ™y

BimE G
POSTS

-ﬁ"' S = NT
FIBER BLOCHING @
HEY CONTACT SCREW
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Small E)on%x?u!n.ic%ﬂtiéﬁ‘s ﬁ'gtci

Provides for Code Practice

~ Not only does this inexpensive set pro-
vide for the reception of both phone and
codle throughout its range of 545 ke. to 30.5
megacyeles but in addition has self-con-
tained facilities for keying and code-read-
ing practice. With a standard telegraph
key connected in series with the head-
phone tip jacks, the output of the receiver
to the headphones will be broken up into
dots and dashes as the circuit is keyed.
sFeatures include bandspread, a.v.c., stand-
* " by switch, built-in speaker and three cali-
brated bands on main dial.

Compact Test Oscillator Unit

Aiding service
men and radio
dealers in the re-
cent job of reset-
ting push-button
radio receivers for
the new frequency
allocations, this
compact test osecil-
lator generates a
signal which is
supplied to a radio
as a guide for ac-
curate station set-
ting, and for tun-

buttons in periodic check-ups. The
ment is provided with 8 push buttons
that can be zet to the frequency of any 8
stations in a given loeality. Easily port-
able, the unit weighs only 5% pounds an
operates from a.c. lines or from self-con-
tained batteries where power lines are not
available. Battery operation is also useful
when the instrument is emploved to reset
and adjust push buttons in automobile ra-
dios. Four-hundred cycle modulation is
available when required.

Miniature Four-Tube Super

Small as a ladies’ pocketbook and light
as a camera, this tiny set employs four of
the new miniature tubes in a highly sensi- l'“
tive superheterodyne circuit. Loop anten-

na is housed in the plastic front cm'r:F-‘éé\
which also acts as the on-off switch. The
set is only 6% in. long, 4% in. high and
3% in. deep. Complete with batteries it
weighs 414 pounds.

{[Blueprints covering 80 simplified radio
construction articles in this and past issues
are available for 25¢ each. Original parts
lists, with manufacturers specified can bhe
obtained from Popular Mechanies Radio
Department upon receipt of postage.

NEXT MONTH—Self-Powered Four-Purpose Amplifier for Experimenters. Sim-

ple and easy for beginners to build, this inexpensive unit has almost as many uses

as parts. Also—A Battery-Operated Code-Practice Oscillator. With speaker for
group code practice, Extra! Seven Crystal-Set Hook-Ups for Experimenters.
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Tested Materials Assure
Good Concrete

TRONG, durable concrete requires
first of all that the aggregate be of
good quality. Without this, even the
most careful proportioning, mixing, and
curing of the conerete will not produce
a good job. Therefore, practical tests
for the cement and aggregate are an
important help to the contractor or
workman who must lay concrete,

Methods of testing Portland cement
are generally too complicated to be
made with simple apparatus. Generally,
cement made by a reliable manufactur-
er and properly stored can be assumed
to be satisfactory. However, cement
that has been stored in a damp place is
useless if it has absorbed enough mois-
ture to damage it. Cement that contains
lumps that cannot be pulverized readily
by striking with a shovel, Fig, 1, is unfit
for use. Any water suitable to drink is
satisfactory for mixing concrete. It
must be clean and free from oil, acid,
alkali or strong mineral content,

Sand and the coarse aggregate should
be sound, hard and durable, Soft or
flaky materials impair the strength of
the concrete. Clean, sharp sand for the
fine aggregates, and clean gravel or
crushed rock make the best materials.
An important requirement for sand is
that its content of silt, loam and similar
materials be low. This can be determined
by a “silt test,” Fig. 2. Sand sometimes
containg injurious vegetable matter, which
can be detected by means of a color-reac-
tion test. To make this test, fill a 12-oz.
prescription bottle to the 4l5-0z. mark
with the sand, and add enough of a 39
caustic-soda solution to reach to the T-oz.
mark, Fig. 4. The caustic-soda solution is
made by dissolving sodium hydroxide, 1

JUNE, 1941
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NOTES

#

IFLUMP CEMENT I5 9
HOT READILY PULVER-
IZED WITH S‘HIJ"JEL,

V= - -&3'- IT 1S NOT SUITABLE
i ‘ FOR USE
a3
o
3

oZ., in water, 1 gt., preferably distilled wa-
ter. It should be kept in a bottle with a
tight rubber stopper, and care must be
taken not to spill the solution on eclothes,
skin, or other articles, as it is very injuri-
ous to animal and vegetable matter. After
adding the soda solution to the sand, the
jar is closed with a rubber stopper and
shaken, then set aside and allowed to set-
tle for 24 hrs, The color of the liquid lay-
er at the end of that time indicates the
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A "silt test” to determine
the purity of sand is
made by filling o quart
jor with sand to a depth
of 2 in. and water 1 full.

Then the jar is shaken
vigerously, If, after set-
tling, silt layer on top of

the sond exceeds W in.

E

(;."H'!n' SAND

FREE FLOWING

DAMD SAND — FEELS.
MOIST BUT LEAVES
HAND DRY-

-&.l:'.ﬂ.L WATER PER CLLFT.

the sand is unsuitable

ﬁ?‘,_,;_

by the eoler as in Fig. 5

SOMHUM HYDROXIDE ,

10T..

- IN WATER, | GT. ﬁWEr SAMD -~
EHAKE VIGOROUSLY ENAUEL DRIFFING WET
@ | WaRE WET SAMD-FEELS X cAL.WATER
FUNNEL S MOIST AND LEAVES FER CU.FT.
- HAND DAMP - b GAL
WATER PER CU.FT. (3}

You can detect the pres- 2= 0 PRESCRIPTION
ence of vegetable matter i N BOTTLE amount of vegetable matter
i i;il;d:r I:; '::ﬂr_"“ as | Sin 4 o in the sand, Fig. 5.

. Sy uring so- WHILE e ] .-} - g
dium hydroxide over the | POURINE e TMIHE a3 _ "I'u obtain strong concrete,
sand. After the mixture 5 T 7-07 . MARK it is necessary to control ac-
has sot Fo; 24 hrs, the curately the guantity of wa-
gt 547 “:;&-::_H: 2o ter added. The table in Fig.

e o &D mK 6 gives recommended total

guantities of water that

should be mixed with the
cement and aggresates for

5T F
CoLoR

ment.
MIXIMNG WATER RECOMMENDED FOR CONCRETE
Kind of Work By o e ¥

Foundatlon walls 7 pallons
Water-tight floors and foundations 6 gallons
Drraveways, walks, tennis courts & gallons
All retnforeed concrete & gallons
Tunks & gallons
Ohher water-tight concrete, orF concrets

subject 1o moderate wear or frost & gallons
T-.l;ppi.nj: for wearing surface in e

eourse floors, pavements, walks, ere. 5 gallons
First conrse in two-course work [ u;.\H.uu
Ome course heavy-duty floors 5 pgallons
Concrete subject to weak acid or

alkali solutions 5 gallone .
® Includes mixing watee and molsture content of sand [’E'\
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various purposes. From this
total quantity of water, the amount of
water carried by the sand must be de-
ducted if maximum strength is to be
obtained. A rough method of determin-
ing the moisture content of sand is
shown in Fig. 3. Most sand would be
classified as wet. The quantity of water
to add to the IJdtf_"h is figured easily. For
example; suppose a 1:2:3 mixture iz to
be made (1 sack of cement, 2 cu. ft. of
sand, 3 ecu. ft. of erushed rock) with 6
gals, of mixing water per sack of ce-
Suppose the sand is wet—feels
moist to the touch and leaves the hands
moist after handling it. Fig. 4 indicates
that such sand contains about % gal.
of water per cubic foot., Since vne sack
of cement requires 2 cu. ft. of sand, the
sand will carry a total of 1 gal. of waler.
This must be deducted from the total
water (6 gals.), leaving 5 gals. of water
which must be added. Another method
is to weigh exactly 2 lbs. of the sand,
then dry it in an oven or over a fire.
The sand is then reweighed to find the
loss of weight. Multiplying this by 4
gives the moisture content in gallons
per cubic foot. For example, if the loss
i:s 1% oz, the moisture content is

(1%4x.4) or & gal. per cu. ft.

POPULAR MECHANICS



Undercut Edges Improve Drawing Triangles

Woon ELUG
(;,L_,JLHP

Triangles and French curves ecan be im-
proved so that ink will not run under the
edges when drawing, by undercutting
the edges. This can be done by hand with
a knife or a file, but a quicker way is to use
a small router bit in a drill press. Such a
bit can be made from a broken straight-
fluted drill of small diameter. The sides of
the drill should be ground so the cutting
edges are relieved, and the end beveled in
two directions to form cutting edges.

Holders to Grip Ball Bearmgs While Polishing Them

The next time you have ball bearings to
polish, try these holders. One consists of a
cork having two slots cut across the lower
end. This enables yvou to hold the ball eas-
ily while it is run over a piece of abrasive
paper placed on a piece of leather to pre-
vent slipping. The other holder consists of
two short pieces of hose. One piece has
four shallow slots at the end to take the
ball, and the other has two deeper slots to
take the abrasive paper as indicated in the
circular detail.

SANDPAPER

Foot Scrapers at School House Have Shields to Protect the Children

To minimize the possibility of children being injured by falling
on foot scrapers at a school house while playing, the janitor
fitted each one with a pipe cover. This was slotted along one
side so that it would slip over the scraper, and it was pivoted to
one end. A flip of the foot removes or replaces the cover.

SLOTTED =3
RIPE

Tractor Running Hours Recorded on Speedometer

Finding it extremely difficult to keep track of the period be-
tween oil changes in his tractor because several persons use it,
one farmer attached an old auto speedometer near the seat. At
the end of each day, the speedometer is set to register the num-
ber of hours the tractor has run sinece the last oil change,
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Tumbling Shields on Line Shafts
Protect Your Clothing

When power-drive installations in small
shops and other places are of such a design
that it is difficult to shield the shafts
against catching in the clothing, these tum-
bling shields will solve the problem. They
are merely sheet-metal sleeves somewhat
larger in diameter than the shafts. In use,
the seams of the sleeves are opened, after
which they are slipped over the shafts and
the szeams clozed again. The shields fit
loosely, allowing the shafts to rotate inside
them without the sleeves moving.

Slices of Carnstalk Sprout Seeds

One nursery-
man who often has
valuable but small
seeds to plant,
sprouts them for
transplanting in
slices or disks cut
from large corn-
stalks. A tiny hole
is made in each
glice to take a seed,
after which the
slices are placed
in a container and
covered with sifted dirt. Then water is
poured into the container to bring the
level up about half way on the slices. At

144
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transplanting time, the slices are lifted out
one at a time and set into the ground. In
this way, the delicate root systems of the
plants are not disturbed, and the stallk
slices soon rot.

—Dale Van Horn, Lincoln, Nebr.

Boards Are Kept From Warping
by Doweling Them

Boards that are
used in gates, yard
fences, stock racks,
ete., where they
are exposed to the
weather and rough
usage, can be pre-
vented from warp-
ing or splitting by
driving small
dowels into holes R '
drilled at regular lniEr\m]s along their
lengths. The dowels should go entirely
through the board edgewise as indicated.
It's a good idea to dip the dowels in paint
or shellac before driving them to help keep
out moisture.

Waxed Paper Under the Work
Lubricates Jigsaw Blade

Placed between the jigsaw table and
work, a sheet of waxed paper will act as a
lubricant for the blade and increase its
cutting speed. As the paper feeds into the
blade along with the work, it also lessens
friction between the table surface and
work, which permits the operator to slide
the piece with greater ease and get a more
nearly perfect pattern,

—W. C. Wilhite, Carlinville, Ill,
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Cup Lathe Center to Turn Centerless Shafts

For use in truing a commutator on an
armature shaft that has no center, this
cup center in the tailstock of the lathe
will support the end of the shaft. Made
from a short piece of cold-rolled steel,
the center is bored to a 60° angle, and a driven into the hole at the rear end. The
shank with a Morse taper turned on it is shank can be made from an old twist drill.

Reading Glass Magnifies Scale Graduations on Lathe

A lathe operator in a small manufactur-
ing plant found that greater accuracy could
be maintained in production work by us-
ing a reading glass to magnify the scale of
graduated collars-of the slide rest. A square
piece of brass was drilled to take the han-
dle of the reading glass, and was tapped
for a clamping screw. The top of the lathe
swivel saddle and the bottom of the brass
holder were then drilled and tapped, o
bolt the assembly in place. Loosening the
clamping screw permits adjustment of the
glass to the required position over the
graduated collars. The attachment can be
removed in a moment.

Bicycle Grip on Wrench Makes It Easy to Hold With Greasy Hands

When using a pipe wrench on jobs where
your hands are likely to be greasy, try
slipping a rubber bicycle grip over the
handle. The rubber, having a corrugated
surface on the upper side and an irregular
surface on the underside to fit the fingers,
gives you a better grip so that the tool is
less likely to slip out of your hand.
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Funnel Is a Good Pouring Spout
On Large Feed Sack

': FUNNEL
T“'..;J
A3 Fm‘: SALCH

ay
..,

g ey a-n--" 1

To prevent spilling expensive chick feed,
and to avoid tying and opening a sack each
time some of the feed was removed, one
poultryman tied a funnel in the mouth of
the sack. To remove the feed, the top of
the sack was tipped as indicated.

Back of Hand Saw Used as Shear
To Cut Sheet Metal

When applying corrugated sheet-iron

roofing it was found that the back of a

regular hand wood saw could be used as a
shear in eutting the metal. To do this, the

CORRUCATED
SHEET IRON

ACAINST

SRWHORSE "?
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sheet iron was laid on 2 by 4-in. pieces
placed side by side across two sawhorses
as indicated. Then the saw was inserted
in the crack between the two pieces with
the back against the sheet iron and the
teeth against the underside of one of the
two horse cross members. Pressing down-

ward on the saw handle forced the back of
it through the sheet iron with a shearing
action.—Colin K. Lee, Bowling Green, Mo.

Flypaper Back of Window Card
Is Out of Slght

Fly paper can be
kept out of sight
and yet be effec-
tive in window
displays, if it is
attached to the
backs of display
cards ag indieated.
A couple of paper
clips at the top
will hold the fly-
paper in place,

*ﬁ@nenx
DISPLAY CARD

Chalk Kept on Nail in Tool Kit

Instead of
throwing a disk of
carpenters’ chalk
around in the tool
kit where it marks
up the tools, hang
it on a nail near
the handle of the
kit as indicated. It
takes only a min-
ute to drill a hole
through the chalk and to drive a finishing
nail in the end of the tool box.

Four Berry Boxes Are Carried
By Means of a Cluthespm

Az an aid to
pickers in carry-
ing a number of
berry boxes in a
field, one farmer
sawed slots in the
jaws of a spring-
type clothespin.
This was slipped
over the four
boxes at the cor-
ners as indicated.

POPULAR MECHANICS




BOX JOINTS
mddymtwiﬂtajé;

UNLESE a suitable setup is employed to
assure uniform offset cuts, the cutting
of box joints, Fig. 1, is a painstaking job,
even though a power saw is used. But with
the two-part jig shown in Fig. 3,
multiple cuts, correspondingly off-
set, can be made quickly and ac-
curately. Fig. 4 details the guide
which is serewed to the miter
gauge, and the holder to which
the work is clamped vertically as
shown in Fig. 2. A single dado
blade is adjusted to project the
thickness of the work above the
saw table. Then the guide piece
is serewed to the gauge in a posi-
tion to allow the vertical upright
of the holder to butt against the
left side of the blade when the pin
in the latter engages the
first hole. Corresponding

g 3 .
lengths of work are placed % e Eon
alternately in the jig, that | P .

: : £
is, the first is offset from |.. a‘;u eIl I, B
y !

the holder with a ¥s-in. '1

shim, the second one isn't, = 8
imh;;dﬁz_e;f-ﬁe;ni; AND MOLDER PIECES
work is passed aver the
saw, shifting the holder
from one hole to the next.
To make the intermediate
notches, a second cut is
required, using a Yi-in.
shim, By using two blades
spaced with a Y&-in, col-
].Ii‘l", the second cut can be holes in the guide as
eliminated, shown in Fig. 5
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Empty Box Serves as Depth Gauge
For a Paper Stapler

In stapling pamphlets or booklets where
the staples must be inserted accurately
along a folding line, the depth to insert the
work can be gauged with an empty staple-
box. Just slip the stapler into the box,
after breaking out one end. Then cut down
the sides of the box to the depth that the
work is to be inserted.

Heat of Carbon Soldering Torch
Regulated by Resistance Bank

As carbon soldering outfits are designed
to produce their maximum heat at all

AUTD CISARETTE LIGHTERS

i}

times, Which is often too much when sol-
dering or brazing tiny work, a resistance
in the cireuit will permit the heat to be
controlled to suit the work. A couple of
auto cigarette lighters will do for this pur-
pose. These are mounted on a base and
the electrode is connected so the current
passes through one or both of the lighters,
depending on the heat required.

Trowel Smooths Pocket Linings
Before Steam Pressing

Annoyed by the
time required to
smooth out pocket
linings before
pressing garments,
one owner of a
dry-cleaning shop .
found that a small |/ | e
garden trowel was P = =
ideal for the pur- | %. = & cwment
pose. The trowel J &"—#"/LPDCHET
is easy to insert in any pocket opening and
a side-to-side motion smooths the cloth,

Inverted Box Supports Showcards

Large showcards
in windows or on
floor displays can
be supported eas-
ily by using card-
board boxes of
suitable sizes. The
lids of the boxes
are slipped over
the bottoms and
the cards inserted
as indicated,

Clip Hanger Adjusts Shop Light

Handy for adjust-
ing your shop light
to any desired
height, this simple
hanger can be made
in a few minutes by
merely soldering a
wire hook to an or-
dinary paper clip of
the type shown. The
hanger will also
prove useful for
gripping the light cord when hooked over
a pipe or rod above the work.

POPULAR MECHANICS



N
C‘.Za'czfz'@o/mffhg

ALUMINUM |

AND ZINC-ALLOY DIE CASTINGS ¥

N ELECTROPLATING aluminum, alu-

minum alloys and die castings of either
zine or aluminum alloys, the most satis-
factory method for general purposes is to
give the aluminum or zine alloy a prelim-

By

C. A. Crowley i

inary electroplate of nickel, after a careful
cleaning and preparation. Copper, chro-
mium, silver and other metals can be plat-
ed over the nickel by customary methods.

Identifying metals: Before electroplating
it is important to be certain whether the
metal is a zine alloy, aluminum, an alumi-
num alloy, a magnesium alloy or some oth-
er metal. The plating methods given here
are for use only on zine and aluminum and
their alloys. Magnesium alloys, which are
used widely for lightweight castings, can-
not be electroplated sueccessfully, and other
metals are best plated by different meth-
ods. The easiest way to distinguish zinc
alloys, aluminum alloys and magnesium
alloys is by their specific gravities, which
are given in Fig. 3. To find specific gravity
first weigh the metal object in air as in
Fig. 2. For accurate results, use the most
sensitive balance or scales available. Then
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suspend the object in water by a light wire
and weigh again, The weight of the article
in air minus the weight of the article in
water, is the loss of weight of the object.
The specific gravity is equal to the weight
of the article in air, divided by the loss
of weight.

Cleaning aluminum: The first step in
preparing aluminum alloys for electroplat-
ing is to clean and buff the metal thor-
oughly, freeing it from dirt and grease.
Ordinary strong alkaline cleaners used in
cleaning iron, brass, and other metals for
electroplating cannot be used on alumi-
num or zinc alloys because they attack the
metal. The formula for a satisfactory
cleaner for use on any aluminum alloy is
given in Fig. 5. The solution is used hot to
remove all grease from the metal. After
being cleaned, the metal should be rinsed

in cold water. The next step with pure
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aluminum and aluminum alloys
except castings, is to give the met-
al a quick dip in an acid solution,
prepared by adding 50-percent
hydrofluoric acid, 1 pt., to water,
0 pts, or same proportions in
smaller amounts, The work should
be dipped in this solution for
about 15 seconds. This solution
must be used in a lead-lined con-
tainer, Fig. 6, as it will attack ei-
ther glass or stoneware. Hydro-
fluoric acid produces painful burns
on the skin which are slow to heal
so great care should be taken to
prevent getting it on the skin or
clothes. If this should happen,
immediately wash off in plenty of
running water. After the acid
cleaning, the metal should be
rinsed thoroughly in cold water
and transferred to the “roughen-
ing bath.”
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Roughening baths: The next step in the
treatment of the aluminum will depend on
the composition of the alloy being plated.
Ordinary soft aluminum (known as “2-s,”
which is practically pure aluminum)
should be given a “nickel dip” to roughen
the surface slightly and give it a thin pre-
liminary coating of nickel, Most sheet alu-
minum articles are made of this alloy and
should be given this treatment. Alumi-
num-alloy die castings and sand castings
are given an “acid dip” to roughen the
surface before plating, instead of the hy-
drofluoric acid treatment. High-strength
aluminum alloys (3-s, 17-5, 25-s, and 51-s,
which contain various amounts of copper,
silicon, and manganese) are given a “man-
ganese dip” after the rinse, following the
hydrofluoric acid treatment.

The formula for the roughening dip for
soft aluminum is given in Fig. 7. The work
should be dipped in this solution for a pe-
riod of about 15 seconds to etch or roughen
the surface to improve adhesion of the
nickel plate, and also to give a preliminary
nickel plate to the aluminum. TBhe alumi-
num should leave this bath with a glossy

ZINC AND ALUMINUM ALLOYS

Polish
I._lll'ﬂd alkaline cleaner I

[ i
H.Im'lr“'|.'||||'|'n-|c|l;|||;:|I Mﬁn!inum Ei-n:}*uﬂny
castings (nat niumigl} castings
Hydrofluoric-acid
cleaning
Rinse twice
[ Saft High-siremgth
Nitric and aluminum alwminun ull'.::y Sulphuric or
Hydrofluoric- | I Hydrochloric-
Acid dip Nickel dip Manganese dip Acid dip
I‘_rnuﬂ'u:ninlj l‘_rnughming‘.l {r | i _.} {cl ing)
| Rinse twice [I]l‘m-etwi:: I I Rinse twice H R_ingt‘lk:.r
Mickel plate

{Special bath for prepared
aluminum and zinc
alloys)

l Palish {Eme abrasive) I

I Clean 1o remove polishing grease ]
| Final plate if desired |
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gray coating of nickel. The time
required to achieve this result will
vary somewhat with the surface be-
ing plated and the strength of the
dipping bath, but the exact time ean
be determined by experiment.
With aluminum-alloy castings it
is not necessary to use the hydro-
fluorie-acid cleaner as described
above, and after removal from the
alkaline cleaner and rinsing, the
work can be transferred at once to
the acid dip for roughening. Die-cast al-
loys should be immersed for 15 to 30 sec-
onds in a mixture of concentrated nitric
acid, 3 volumes, and 50-percent hydroflu-
oric acid, 1 volume. This bath should be
used at a temperature of about 80° F. If
the plating does not adhere properly the
acid dip was too short. Teo long a dip, on
the other hand, makes the work too hard
to buff. Since there will be some variation
in the strength of the bath, and also be=
cause there is a very appreciable differ-

2k -hm mﬂulnnﬂ-
- n-nmﬂh“fﬂ::ptﬂt
2\ iage) a1 e
i dip in 1 solution prepared
by adding 50-per-cent hy-
- droflucric acid, 1 pint,
 water, 9 pint—(or small:
-almnunudmw .

pmﬁnuﬂ

ence in the characteristics of various alu-
minum casting alloys, it may be necessary
at times to adjust the acid-dip time on the
basis of experimental results. With sand
castings, the same acid dipping solution is
used and the same conditions prevail, ex-
cept that the time of dipping will run be-
tween one and two minutes. As this acid
is highly corrosive, it must be kept in a
coptainer which is painted with a mixture
of paraffin, 4 parts, and beeswax, 1 part.
Glass and stoneware are attacked by this
solution, and lead will be severely attacked
at the air-acid surface. Because of its cor-
rosive nature, the solution must be kept
off skin and clothes.

The manganese dip for high-strength al-
loys, Fig. 7, should be used at about 90° F,
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cleaner for any
aluminum alloy con-
sists of washing soda, 2
oz, and erisodium phnv
phate, 2 oz, dissolved
in water, 1 ga o, The
solution is used hot at
180" o 200" Fahe.

(5) WORK MUST BE THOROUGHLY CLEANED

JI ﬁuh .-""j

Eflective

3 l,.w,'ﬂ.'l.imt
'L' " ‘“'l_ul'l'lf

Generally a dip of 15 to 30 seconds is re-
quired. If too short a dip is used, the plate
will not adhere properly, while too long a
dip makes the plate too hard to buff.
Nickel plate: After the work has been
given a roughening dip, it is rinsed well in
two changes of water, and then transferred
to the plating bath., Most standard nickel-
plating baths will work on aluminum al-
loys which have been prepared according
to the above directions, but the formula
given in Fig. 8, has been found highly sat-
isfactory. For plating tanks, use a stone-
ware crock or glass battery jars. The ar-
rangement of apparatus and wiring is
shown in Fig, 1. Across the tops of the
plating tanks three brass rods, or better
still, lengths of heavy-walled brass tubing,
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with the plates as far apart as pos-
sible, the voltage across the plat-
ing tank is still greater than 2
> volts, remove some of the salt wa-
ter from the tank and replace with
fresh water. With 2 volts, a plate
produced in about 45 mins. should
give adequate corrosion resist-
ance. After removal from the plat-
ing bath, the work should be
rinsed in hot and cold water, and
then polished, Fig, 12, using lime
abrasive on a soft wheel. After

(8) NICKEL-PLATING SOLUTION FOR ALUMINUM

4T
‘BORIC
ACID, 2 07

_{" 245 SODIUM

i_" Fj SULPHATE , 26 OF.
)

(E3
MICKEL 5uL-
PHATE, 16 OZ.

WOODEN PADOLE~="
s L
(9) COPPER-PLATING SOLUTION

are laid. The work to be plated is suspend-
ed from the center brass rod, and two pure
nickel anodes are suspended from the two
outside bars. A heavy-duty radio-type
rheostat, or a salt-water rheostat, also
shown in Fig. 1, iz connected into the eir-
cuit. Connections to the storage battery
should be made with heavy spring clips.
A de. voltmeter, reading 0 to 10 volts, is
also required and should be connected as
shown in the wiring diagram. If much
work is being done a d.c. generator pro-
ducing 6 to 10 volts will be found more
convenient than a battery.

The nickel-plating solution can be used
at ordinary room temperature, although it
works better if it is heated to about %0 or
95° F. in a water bath similar to that shown
in Fig. 11. When the work is ready for
plating, it is hung by means of copper
wires from the center support, and is com-
pletely immersed in the plating solution.
The plates of the salt-water rheostat are
moved as far apart as possible. The cur-
rent is turned on and the voltage adjusted
to about 2 volts, by moving the plates of
the salt-water rheostat closer together. If,
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removal from the plating bath, the
articles should have a glossy gray
coating of nickel which can be
buffed up to a high luster.

Final plating: Nickel-plated
aluminum ecan be given a further
plate with other metals such as
copper, silver, and chromium.
When copper iz to be applied, an
acid plating bath is used. The for-

@#(10) CHROMIUM.PLATING SOLUTION

Copper sulphate - -+« + -« 17 o ETOMEWRAE & Pure chromic acid, 33 oz, dissobved in wa-

Sulphuric acid « M4l o CROCHK ter, 1 gal., to which is added concentrated

Water to malke 1 gallon i su[phurir. acid, 14 fl. drams
_""—-———-—"".."

mula is given in Fig. 9. The plating bath
should be used at room temperature, with
a voltage of 1% to 2 valts. Anodes of cop-
per sheet are used. Plating for 30 mins.
will give a fairly heavy plate. Chromium
also can be applied to nickel-plated alumi-
num, using the solution given in Fig. 10.
The solution should be kept atabout 100° F,
in a water bath, as shown in Fig. 11. Lead
or steel anodes are used. The nickel-
plated article should be placed in the solu-
tion and current turned on. The rheostat
should be adjusted to give about 4 volts.
If, after a few -seconds plating has not
started, the woltage will have to be ad-
justed up or down to find the proper volt-
age for plating. The plating voltage is very
critical and will have to be determined in
any case by experimentation, as it de-
pends on the area of the surface being
plated, bath temperature, and numerous
other factors. A short plating period of
about 1% minutes is recommended on
nickel-plated aluminum as longer periods
may raise blisters on the plate. When us-
ing the chromium-plating solution cover
the tank with newspapers to prevent the

POPULAR MECHANICS



fine mist-like spray from
being breathed.
Preparing zine alloys
for electroplating: Zinc
alloys should be cleaned
in a mild alkaline elean-
ing bath, for example the
same cleaning bath that is
described above for alu-
minum alloys. It should
be used at a temperature
of about 180° F.,, and the
work should not be left in
the eleaning solution any
longer than iz necessary
to remove grease from
the surface of the metal.
Following the alkaline

-
F

(12)
WORK POLISHED
BEFORE AND
AFTER PLATING

DIRECTION OF
ROTATION

4
|

WATER BATH TO
HEAT CHROMILIM
PLATING SOLUTION

interior work, although it is not suffi-
ciently heavy to give good corrosion
protection. For a more durable nickel
plate, the zine alloy should be plated
for 15 mins. in the nickel-plating bath
described above, then rinsed thorough-
ly in cold water, after which it is trans-
ferred to a second nickel-plating bath,
containing nickel sulphate, 12 oz., nick-
el chloride, 4 oz., and boric acid, 2 oz.,
dissolved in water, 1 gal. Nickel anodes
are used, and the voltage is adjusted to
2 volts. A plate of about 45 mins,

cleaning, the metal should be rinsed well
in water and then given an acid dip, in a
solution made by dissolving hydrochloric
acid or sulphurie acid, 1 pt., in water, 9 pts.
The work iz dipped in this solution until
the first gas bubbles appear on the metal,
after which the work is immediately re-
moved and rinsed thoroughly. Then it is
transferred to the nickel-plating bath. If
the work is left in the acid dip too long, it
becomes discolored and cannot be plated
successfully.

Electroplating zine alloys: Zine alloys,
cleaned according to the above procedure,
can be given a nickel plate in the same
bath as described above for aluminum. A
light plate of 15 mins. to half an hour from
the above bath is entirely satisfactory for
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should be used. A handy chart for
cleaning and plating procedure on zine and
aluminum alloys is given in Fig. 4 and will
be convenient to have at hand when plan-
ning your work.

Drawing Lines With a Typewriter

Typists who have to draw a line on their
work can do it much easier than by the
usual method of repeatedly tapping the
“dash" key. Instead, just hold the key
down with one hand and with the other
hand, release the carriage control and pull
the carriage back and forth a couple of
times, This will give a straight line across
the paper. If the ribbon tends to bunch up,
a couple of turns of the ribbon spool will
rewind it,
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Accessory Cabinet Is Portable

For Use in Machine Shop

SMALL STEEL

CABIN N ET

40°LOKG

To keep small accessories for a drill
press, shaper, lathe, ete., always at hand,
I made this cabinet so that it could be
moved from machine to machine. It con-
sists of a small steel cabinet mounted on a
standard of pipe. Floor flanges attach the
pipe to the cabinet and to the base.

—Fred Hood, Walton, N. Y.

Vacuum Cups Hold Guide Strings
Used in Lettering Windows

As a guide in making accurate letters on
large store windows, one sign painter uses
two colored strings stretched and held in
place by four vacuum cups. The cups are

STRING l'l'l,'.ﬂ-ﬂ HEE‘ TO =
VACULIM

removed easily and are placed on the side
of the glass opposite that on which the
lettering is being done.

Self-Locking Paper Cylinders
To Blanch Plants

Instead of sta-
pling or pinning
paper together to
form eylinders for
blanching plants,
try the self-lock-
ing joint shown.
With this method
it takes only a sec-
ond to assemble a
cylinder, and after
it has served its
purpose, it can be
easily taken apart
and stored flat for future use. The eylin-
ders are made of asphalt roofing paper.

Lead Sinkers Eliminate Strings
On Mechanic’s Apron

Tying and un-
tyving of his apron
every time he had
to remove or put
it on, was avoided
by one mechanic
who used lead
sinkers to held. it
around his waist.
The strings were
cut off to project
3 or 4 in., and the sinkers were tied to
these. When putting on the apron, the
sinkers were merely dropped into the hip
pockets to hold it in place.

Putty Can Attached to Paint Pail

Your putty can
be kept handy
when doing out-
door painting by
simply punching a
small hole through
the can so that it
will slip on one
end of the paint-
pail handle as
shown. Carried in g -
this way, the putty is alwa}.fs in a conven=-
ient position for instant use.
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o Uses for FRICTION CATCHES

ERICTION C ~ATCH

When table inserts of wood are vsed to
occommodate various dode setups, a
friction catch fitted in the edge of each
one, Fig. 1, is ideal for holding the insert

A wooden ring fitted with three catches as in Figs.
2 and 3, ond tocked in the mouth of the dust bag of
a sonder makes the bag casy to remove er replace

The sow-filing jig shown in Figs. 4
ond 5 grips o sow blade firmly yet
permits it to be moved forward os
the filing progresses merely by pull-
ing on it. The jig consists of twe
wooden blocks clamped together
with bolts, and four friction catches
as indicated to hold the saw blade.
Set in the tee of a vise screw as in
Figs. & and 7, a friction catch will
keep the hondle roised to any pesi-
tion desired, which is handy when
there is o drawer under the vise
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Cleaner for Pen or Pencil Points
From Mohair Furniture Glide

ANDPRPER
PENCIL SANDPAPE

Driven into an ink-bottle stopper or the
handle of your sandpaper pencil pointer,
mohair furniture glides provide good
cleaners for pen and pencil points. In this
position, they are always at hand, and are
easily replaced when they become dirty.

—Axel Ogren, Chicago.

Connecting Rod Holds PumpPipe
When Lifting It From Well

Having to re-
move pump pipes
from wells to re-
pair the ecylinders
occasionally, one
farmer made a
pipe holder to as-
sist in this work
from an old engine
connecting rod.
The lower half of
the rod bearing
was replaced with
a steel plate, which
pivoted on one of
the bearmg bolts and hooked over the oth-
er one, When clamped around the pipe as
indicated, the rod held the pipe securely.

@[ Before removing the cap from a tube of
paste solder, it's a good idea to mix the
contents by squeezing the tube from top to
bottom several times.
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Car-Top Racks for Campers

If you are planning a camping trip this
summer, whether it be just a day or two,
or of long duration, one of these car-top
racks will enable you to carry luggage or
a boat with ease. The luggage rack shown
in Fig. 1 has large capacity and is attached
securely to the car, yet is taken off easily
by removing six serews. Fig. 2 shows the
general assembly of the rack. Sides and
ends are of wood, and the bottom consists
of strips of flat iron and wire. Rubber at
the crossing points of the strips and around
the lower edges of the ends and sides pro-
tect the car top. The rack is attached to
the gutters at six points above the doors
and windows. Those who take frequent
short trips, and want a boat rack that is
removed or replaced in a few minutes, will
find the one in Fig. 4 just the thing. It
consists of two lengths of pipe or conduit
arched over the car top and fastened to the
upper hinges of the four doors by means of
special brackets as shown in Fig. 5. Each
bracket is attached with a bolt, which is
substituted for the hinge pin and riveted
in place. Being small, the bracket remains
on the car and is painted to match it. Own-
ers of coupes will find that the canoce rack
in Fig. T solves their problem of carrying
a boat above a short length top. The rack
clamps to the bumpers, and a center brace
from the rear support to the seat back
takes care of end movement. Pipe is used
for the supports, which have wood cross
members padded as in Fig, 6 to prevent
chafing the back. Clamps to fit over the
bumpers are welded into the lower ends
of the support pipes,

Mice Kept Qut of Binder Canvas
By Tar Paper in Roll

Mice that insist
on living in your
binder canvas can
be discouraged of
this habit by roll-
ing a piece of tar
paper up with the
canvas before it is
stored for winter.
This is also a good
method to follow when stnring tents or
other canvas articles in a place where mice
can get to them.

—Walter Krushel, Morden, Man., Can.
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Portable Lamp Rests on Car Top
And Directs Light Inside

: COMCRETE BLOCW WITH
HARDLE SPONGE RUBBER HASE

. St

ELECTRIC WIRE /l
FLEXIBLE SHAFT =

e

For working inside a car, a mechanic
in one garage uses a portable lamp which
is supported by a weight resting on top of
the car. The lamp is attached to a flexible
shaft or conduit, which is in turn anchored
in a concrete block. With this arrange-
ment, the lamp can be moved or twisted
about to direct a beam of light wherever
needed. The block of concrete has sponge
rubber on the bottom to prevent scratch-
ing the surface on which it is set.

Relay Installed in Electric Circuit
Improves Old Headlights

T e o R
= HEAD LAMP HEAD LAMP

o TO BATTERY TERMIMAL OMH STARTER
SWITCH. USE 0 GALGE WIRE

RELAY
T

5 BRIGHT OR HIGH-BEAM
LEAD TO SWITCH

HOOKUP FOR TWO-BEAM

20=-AMP. FUSE

LIGHTIMG SYSTEM

Owners of cars not equipped with
sealed-beam headlights can improve them
by putting a relay in the electrical circuit
to bring the current directly from the bat-
tery to the headlights. This makes it un-
necessary for the current to travel through
the wiring and connections of the switch
and instrument panel, with the result that
resistance is reduced. First, have the bat-
tery fully charged. Then remove both ca-
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bles and clean the connections carefully,
Be sure to remove and clean the ground
connection at the car frame. Next replace
any worn or oil-soaked wires. Remove the
reflectors from the lamps and clean or re-
place them. While they are out, see that
all connections inside the lamp housing
are clean and tight. Then replace the re-
flectors and install the relay. Place it as
close as possible to the headlights. Use
full size wire to avoid a drop in voltage.
—W. B. Glancy, Goshen, Ohio.

Removal of Axle-Housing Cover
Unnecessary to Repair Axle

When overhaul-
ing the differential
on cars that do not
have the axle
shafts locked in-
side the differen-
tial, it's unneces=-
sary to spend time
removing the dif-
ferential cover. Instead, just pull the axles,
and then remove the bolts and slip the
differential carrier out from the front.

Cornstarch Aids in Waxing Car

I have found that a little cornstarch
saves a lot of rubbing when waxing my car.
After the entire surface has been thor-
oughly cleaned and wax is applied over a
small area with a damp cloth in the usual
way, dip a clean piece of cheesecloth into
a box of dry cornstarch and rub it over
the waxed surface. You'll be surprised
how quickly the luster is brought out.
Some white dust from the starch will re-
main on the car, but this can be wiped off
when the job is finished.

—J. G. Schlichter, Memphis, Tenn.

Oil Pumping Reduced in Motor
By Altering Pistons

If vou own a
Ford V8 that uses
oil excessively and
do not feel that
the condition of
the car warrants
the expense of re-
pairing or replac-
ing the motor, try
altering the pis-

PISTON
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tonsas shown. Afterremoving the  Castered Skid Loads Heavy Boxes

pistons and taking off the rings, i
clean the grooves carefully. Then on Truck Smgle-Handed
enlarge the present holes under
the oil rings to 1 in. and chamfer
the bottoms of the oil-ring
grooves. Now drill six $2-in. holes
through the chamfered portion
around each piston, Next, drill a
Y4-in. hole one side of the piston
in line with the piston pin and
then slot the piston skirt from the
bottom to the hole with a hack-
saw. This will give the piston
enough natural expansion to keep
it tight in the cylinder, yet not
enough to score the cylinder wall.
Install a set of good rings and you
should reduce oil pumping to a
minimurmn,

—James W, Clift, London, Ohio.

PULLEY

Glove-Compartment Latch w '
Shielded to Protect fﬁ;_p”“ i~
The CIothmg One truck driver who often had to load and un-
After tearing his coat sleeve on load heavy boxes single-handed used a skid like
the latch of his glove compartment the one shown. It is nothing more than a heavy
when reaching into it, one motor- plank with two rows of trunk casters mounted near
ist shielded the latch as shown to the edges of one side. In use, this is placed with
avoid this trouble., The shield is one end on the tailgate and the other end on the
merely a piece of brass shaped as ground. A rope passing over a pulley at the top of
shown and soldered to the back the skid is used to raise or lower the load.
of the latch. Installed as indicat-

ﬁ'ﬂlﬂ;‘z ef’;g‘:ﬂ:ﬂﬂuﬁ:ﬁe ﬁf}f_"‘m Window-Raising Mechanism Oiled
' With Aid of a Wire

When the win-
dow-raising
mechanizm of my
car needs lubri-
cating, I do the
job without re-
moving the up-
holstering on the
door. The uphol-
stering is loosened
at the bottom of
the door enough
to insert a flashlight to illuminate the
mechanism. Then the glass is lowered and
a wire with a hook on the end is inserted
between the glass and the window molding.
Looking down this opening, the hooked
end of the wire is slipped over the part to
be lubricated, and oil is flowed down the
wire—W. C. Wilhite, Carlinville, Il
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Glare From Rear-View Mirror it. When not needed in the daytime, the

: L1 QL shitedd] vai o wemovierd v the o d
Avoided WithShield il e eperd e s i
.-ﬂ"\ ; —Opie Read, Jr., Chicago.
7 Axle-Shaft Tubing Is Removed
With Hydraulic Jack

In removing axle-shaft tubing of trucks
and buses, I find that a hydraulie jack sim-
plifies the job. After the differential and
axles have been removed, a metal template
is made to fit against the tube as shown to
take the jack head. Then a wooden block
shaped to fit inside the differential housing
is made to take the base of the jack. With
this setup, pressure can be applied with the
jack against the inner end of the tube to
force it out easily.

—Thomas L. Mino, Cincinnati, Ohio,

BUS OR TRUCK TUBIMG PRESSED
&mn AXLE — PARTLY OUT ’?

If lights of a car behind you reflect in
your eyes from your rear-view mirror, a
simple shield of colored celluloid slipped
over the mirror will help stop the trouble,
You can make the shield by first softening
the celluloid in hot water and then shaping

mt ¢ povrs aMb
HYDRAULIC JALCK LOCK 3CREW

REMOVED

Here’s Fun and Profit for the Home Craftsman
Hundreds of projects described in two big books '
A g 264 Things to Build

You will never be at a loss for something to make if you have
these volumes. The range of subjects coversd seems limitleas,
You will find hundreds of ideas you can use around your home,
and also things that can be made in your spare time for profit.

More Than 1,000 Pictures

You see exactly how everything is done because over half of this
book is made up of pictures. Drawings and illustrations show
every step in construction and also the completed project. You
do not have to be an expert and your success will amaze your
family and friends.

Partial List of Contents

Built-in wvanities, fireplaces, glass decorations, lighting fixtures,
re-caning chairs, garden furniture, bird houses, log cabins, porch
furniture, tables, hostess trays, sideboards, benches, footstools,
desks, lamps, book ends, chairs, fireplace screens, bookcases,
wall cabinets, glass furniture, picture frames, cottage furniture.

FY¥VIN OL LYHM
INVAN OL LVHM

I ToA

Set of two books sent postpaid for only 98¢
(Money back if not satisfied)
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KO uAﬂH “OME

On your own home screen—gorgeous full-color “stills”—

with KODACHROME—at surprisingly low cost. ..

OLOR " STILLS"” — brilliantly gay

and breathtakingly beautiful —

are today’s No. 1 thrill among minia-
ture-camera owners.

With a Kodak Bantam f/4.5 or a
35.mm. camera such as the Kodak 35,
anyone can make these full-color
“stills” with Kodachrome Film. They're
enormously popular. As easy to make
as black-and-white. And you’ll be sur-
prised to learn how little they cost.

With Kodachrome, the initial cost is
the whole cost—your finished trans-
parencies, in slides which are all ready
to project on your own home screen,
are paid for when you buy your film.

Your dealer will be glad to show you
cameras loading with this wonderful
full-color film, and to project a variety
of sample “stills” for you with a Kofla-
slide Projector . . . Eastman Kodak
E'.nmpany, Rochester, N, Y.

These Kodaks make full-color KODACHROME “stills” as well
as pictures in black-and-white

$9950 Kodk Bantam f/4.5

own below)

So small it ﬁtn the palm of
your hand; fast, versatile,

$|450 Kodak 35 f/5.6  easy-to-operate. A precision

- (Shown above) mimature,

Compact, smart, convenient For Projection . ..
to-carry. Precision construe- Kodaslide Projector Model 1
tion. Kﬂdnk 35 fi4.5—824.50. — small, efficient, thorough-

Kodak 35 f/3.5—833.50; Iy dependable. Complete
with Coupled Range Finder, with lens, lamp, and 11 }4-ft.
$47.50. cord—§18.50.

KUDACHRUME F“'M Eﬂ%‘ﬂl}'_ﬁ -.ﬁEn_t_:’ﬁr;g_qr?pws .!-ul.lj'mlnrl:*js_tills."’-
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Rainbow of Steel

{Continuved from page 43)

erected the steel towers on top of the abut-
ments and tied the top of each tower back
to the massive concrete “deadmen” by
means of 32 steel wire ropes 200 feet long
and 1%¢ inches in diameter. The steel
skew-back shoes of the arch ribs are placed
on the arch piers by means of derricks
standing on each concrete approach just
beneath the 130-foot steel tower, and the
sections of steel rib about 45 feet long are
built out successively from the skew-hack
shoes by these and other derricks operat-
ing two to a side.

As the various sections of steel rib are
swung into position, by first one derrick
above and another below, they are tied
back from time to time by means of the
steel cables attached to the forward ends
of the section and fastened to the tops of
the steel towers., In all, four sets of such
tie=hacks will be used to support each half
of the arch.

When each half rib iz in place complete,
extending out 475 feet from its skew-back,
the two halves of each rib will be closed
by means of temporary keystone pieces,
the tie-back cables slacked off and the
temporary keystone pieces adjusted to
correct position by means of heavy hy-

draulic jacks. The permanent keystone
sections will follow,

After the completion of the arch ribs, it
will be a fairly simple matter, by normal
construction methods, to erect the remain-
der of the steelwork and place the concrete
deck of the 1450-foot bridge with its 950-
foot arch,

The finished bridge will include a series
of four concrete approach spans on each
side of the arch span and a terminal for toll
collection and customs and immigration
inspection at each end. It will provide two
22-foot roadways separated by a four-
foot central mall and a 10-foot sidewalk
along the south side, facing the falls, This
walk will probably be called something
like *Honeymoon Lane” or “The Wishing
Walk.”

Hon. T. B. McQuesten, K. C., who is
Minister of Highways for Ontario and
chairman of the Niagara Parks Commis-
sion, is chairman of the Niagara Falls
Bridge Commission, and C. Ellison Kau-
meyer is secretary. Waddell and Hardesty
of New York and the Edward P. Lupfer
Corp. of Bulfalo, N. Y., are the consulting
engineers, while Waddell and Hardesty
were the designing engineers.

I?Jﬁ”%estructien Is Their Business

{Continued from poge 53)

Another spectacular explosive is thermit,
a mixture of iron oxide and finely divided
aluminum. When ignited it produces an
enormous heat and therefore makes ex-
cellent incendiary bombs. Warring nations
claim great success with thermit mixed
with sulphur as an incendiary bomb.

New air-compressor equipment has been
developed for use of the demolition engi-
neers. Tools included are an air drill, air
saw, air shovel and pavement breaker.
The drill and pavement breaker can pene-
trate the hardest concrete in a bridge or
road; the saw will cut through strongest
timber, whether it be a tree, road block or
part of a bridge; the shovel removes dehris
with remarkable ease.

Several new methods for penetrating
barbed wire entanglements have been de-
veloped. Wire cutting with torpedoes is
fairly effective but it is too slow and re-
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guires too much manpower. A better sys-
tem involves the use of chicken wire.
Three-foot lengths are wrapped in heavy
burlap, and when a section of barbed wire
is encountered, explosion troops simply
drop a number of these heavy mats on the
wire and it falls harmlessly to the ground.

A new trench mortar promises to be
ideal as a high-angle, short-range weapon
to assist the advance of the infantry for
meeting the “enemy” at close quarters. It
concentrates fire on machine-gun areas
which, because of irregularities of the ter-
rain, eannot be reached by flat-trajectory
weapons. Two main sizes are available in
the new mortar—60 mm. and 81 mm,

f[Names and addresses listed in the index,
page 4-A, show where to buy manufae-
tured products deseribed in thiz magazine.
Say you saw it in Popular Mechanics.
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FACES:

Trailer Blazing Through the African Jungles

[Continued from poge 39)

replaceable instruments, a ruined pontoon,
and a leg pulling from the whole colony.
With mixed feelings we arrive at the
first break in the road, to find two scores
of white people come from around the
country to watch the show. Are we going
to succeed, or are we courting disaster?

Introducing native to the magic of the electric light

My air of indifference is just for the benefit
of the audience. Quietly I recommend that
Charlie drive with his entire mind on the
brake. I tell Jim to put the other trailer
across the road, and the two cameramen
to attach our strongest cable from the back
of Charlie's trailer to the other; then to
watch that our native boy lets the cable
flow only as much as is strictly necessary.
With my wife, I go where the leader must
be—at the far end, where we may be tossed
into crocodile-infested water.

I give the signal. The engine roars and
the trailer begins to slide down the bank.
Bang—the tractor’s front wheels are on the
two narrow planks uniting shore and pon-
toon, which begins to lift under our feet.
Now the tractor's rear wheels are on the
planks, and our canoe is almost entirely
out of the water.

Careful, Charlie! More to the left! Slow!

164

The radiator is almoest on me, yet the
trailer's wheels have only begun to climb
the planks. The wooden floor under us
goes down, down., The front bumper ar-
rives at the end of the platform.

Slow, Charlie. Only another foot to go.
Heh! Stop!!

I mop the sweat, bend down to look at
the trailer’s wheels. They are just on the
platform, though a good three feet of trail-
er sticks out in back.

“Wah! Wah!" exclaim our boys. The
white people applaud.

“Funga! Funga!" we shout to the na-
tives. I can relax a little, now. The pon-
toon moves, scrapes the river bed, tips
ominously, steadies, begins to acquire
speed. The problem is solved for this, and
64 more crossings—four trips each time.

“MNegufu, boys, ngufu!”

Here we are, behind the frontier but not
so far from civilization, after all. For we
have our own post office to supply stamp
collectors’ eraving for rare covers, It is the
home, too, of OQ5-ZZ, our short-wave sta-
tion on which we talk with the “hams" of
the world, especially our friends in the
U. 8 Our beam antenna starts from the
top of this tree in the middle of camp, de-
nuded of branches, with a platform built
on for movie waork,

Behind the cab of each truck is a 110-
volt power plant, 1,500-watts a.c. We need
plenty of “juiece” for cameras, drills, sol-
derers, razors, the photo laboratory, spot-
lights, illumination everywhere. And for
this single-wire fence encircling the camp,
The transformer kicks up the wvoltage to
4,500. Anyone interested in it can inguire
of the hippos, elephants, leopards which
prowl around almost every night. Never
the same ones, however. Once they try
the shock of this wire they won't return.

Oh! And there is Dominick, lounging in
his chair, doing nothing, saying nothing.
Yet somehow he has become the trouble
maker of the expedition.

A dangerous character? You bet! We'll
discuss him further next month. Then, too,
we must capture some Dkapis: hunt with
the pygmies; cross a wide river teeming
with erocodiles, and face the charge of a
hundred infuriated water buffaloes.

Until then, “Kwaheri!”

(Continued next month)
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Junior’s cornet blasts are jarring on the
nerves and so are those first chassis squeaks
that may tell of worn steering crank bear-
ings, tie rods and king pins.

You can save yourself trouble and worry
—get Peace of Mind about chassis lubrica-
tion, if you remember one word—"Marfak.”

For Marfak lubricant is a special blend
of heavy-bodied oils that will stick to its
job at those vital points which take pun-
ishing tons of road-shock in every mile.
It's cohesive and adhesive. It outlasts or-
dinary grease.

When you get a "Marfak job™ you get
Texaco's 40-Point Chassis Lubrication

hut here’s one worry you can avoid

1]

Service—applied by trained experts, who
work by chart and not by chance.

So drive in where you see this sign, “'Let
Us Marfak Your Car,” and drive out with
the Peace of Mind that no points have been
missed, that your car is thoroughly lubri-
cated. You get this service at Texaco and
other good dealers everywhere.

TUNE IN FRED ALLEN
@ +, Texaco Dealers invite you to enjoy
5 ;:,1!11 -~ Fred Allen in the full-hour program of
=B /7~ the TEXACO STAR THEATRE...with
@,‘J‘.r * KennyBaker, AlGoodman'sOrchestra
and a greac cast. Every Wednesday
Night. Columbia Network. 9:00 ED.T.,8:00E.5.T.,
800 C.D.T., 7:00 C.5.T., 9:00 M.5.T., 8:00 P.5.T.

TEXACO'S 40-POINT CHASSIS LLIBRI.ETIIIH SERVICE AT ALL TEXACO AND OTHER GOOD DEALERS
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Its Easy to Make = ¥ Muws thd Trims Lawns

'5750 faszoo

Extra Profit Monthly
)

in One Simple,
Easy Operation

_.1 i - .
'*“‘MONTAMOWERJ
Tired backs and aching arma just don’t hap-
pen to users of MontaMower. All the drudgery and noise
of lawn mowing is done away with. No dead weight to push
and pull. Instesd, just T pounds of live mechaniam that firat
gathers then cuts the grasa closely, smoothly, and to the
mrrect height: ne matting: no streaking; no clatter; no
rattles. Cuts a 18" swath through long grass, dandelions,
spike grass and weeds, Cuts right up to walls, fenees, trees
or posts; leaves no fringes to be trimmed by hand. Cutters
Are aell‘-ahurp-omng EBuilt to last many years. Guaranteed.
Thousands in use. Sold direct from factory. Costa little.
Write at onece for guarantee information an literature,

MONTAMOWER DISTRIBUTING CO.

329 Houseman Bldg,. GRAND RAFPIDS, MICHIGAN

NEW Grinding Allachment

For 8" 1o 16 Metal Lathes. Build it Yoursell,

JI-J- Inst, & precision grinder within your eeans. Tou mwva
1 by finkshing eur sembmachined “msings, nn. :.-uuf T
Isths, HU KON handles both isdermal nad exiernal grisd

Aceufacies to JOBOEET. hlisrar fAndsh easilly obisi Oeinda

BUILD A BIG PAYING
BUSIHESS OF YOUR OWN il

oELrE DOhLs.
i Waiffe, pisfond, busbimge, skefls, herd or soft, bales, larhs

HEMﬂTE cﬂNTRnL e—— rsomery, milling. cuftees.  Tiom m-n rl-: o
drilling; laps; polichei; seares of ather usss, for home b e
pamte.: Contral, 1y stamdcel. Sy ehops, Eerapes, machine shope. Write foe FRES '-'Il'ml-ultfl I A i) il
dobart e 'I| At i Talder aned Tl inforttion. bumh- i I'Il;!
ider mt the work. In
e e g o = mmlpor oo GG Huren Machine & Teoel Co., 'DlpLM Yale, |'|'|i:h. 5

Wi You et thin fesiupd o0 evry
T{Iﬂhul‘t midel ot no cxtra cost.

EASY TO OPERATE

“Eimplifted”  operation of HWalart Arc
Welders eniblos you to weld faster, with
the rlight current for every Jab. 1,000
combinations of welding heot gl thi
ixact vollage and amperage for all kiods
of work. Ii's a8 camy to met as the right
station on your radiol

“PAYS FOR ITSELF" TEEMS

With a libernl trial on ywour o
our rlsk, you prove to vo |
enrnings and sovings mik
to own your Hobart with
rash oatiny.  Easy monghly b [aHIEE LY
let you pay for it with extea profis.

"BUILD YOUR
OWN" WELDER

You can hasild vour own L * FORTARLE
paariatle Fas crive weldor ELECTRIC DAIVE
by coupling o Hobdirt i =,
fenerniar (o & used aute
engine and chassis, This
portable unit lets you
oPREAle  any  pElace,  E-
peclally an the 1:-n:|n'|able
outaide jaba. It

ml from R3304 to 3'“'””

il coupan for details. W) J'bffFJHF"

Hobart o octic worit: I
5 Buiddlers of Sectric Ac Wedders

EASY PROFITS IN PAINT SPRAYING
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4 5 Ideal Automa! Pump
Dept. PM-6, 801 Washington Blvd., n’hlu:u. 1linois

CARRY THIS NEW COMPASS

ACCURATE. You are never lost
with a good Pocket Compass. Ed-
ucational, wvaluable companion
whereveryougo., Unbreakable crys=-
tal, plastic case. Quality built by
Hull. At 6 & 10's, auto supply,

sporting goods slores, etc. g
rm mfﬂ""”

HULL MFG. CO., P, 0. Box 245-DPS, WARREN, OHIO
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Man’s Robots of Metal

(Confinued from page &%)

Since the “S.8. America” is the largest
and fastest vessel ever built in this country
it might be expected that the reducing
gears would set some kind of a record for
size. And so it is, for the main reduction
gears are believed to be the largest ever
built for ship use in this country, the low
speed gear having a pitch diameter of 174
inches. Two of these gears transmit a total
of 42 850 shaft horsepower to the propellers.
. The six-foot plow manufactured to dig
down deep through sand and turn up the
rich peat soil beneath the surface of Cali-
fornia farms probably has set a mark
which will stand for some time, Three

‘Caterpillar type Diesel tractors are re- ~

quired to pull the plow.

Another robot, a “pumperete,” lines the

interior of a tunnel with concrete. Ten of
" these placed 1,000,000 cubic yards of con-
crete in 91 miles of tunnels required by the
‘Colorade River Aqueduct.

Demands of the national defense pro-
gram have halted what appeared to be an
extremely valuable survey intended to
help decide a question as old as modern

machine itself. The guestion is: does the
:machine increase or decrease employment?

* The New York State Labor Department -

‘has prepared records covering a span of
26 years in an effort to determine whether
factory employment figures would settle

the question. Just now, the demand for

skilled labor has become so great in the
state that the statistical lines are heading
right out of the tops of the charts.

During the 26 years, however, they did
discover that the state factory labor em-

_ ployment index had declined 1.8 points per

" year. The survey also showed that average
weekly earnings in factories rose from
$12.48 in 1914 to $27.41 in 1939. And the
average factory worker was able to pur-
chase 40 percent more goods with his earn-
ings in 1939 than in 1914, indicating a
steady rise in the standard of living.

Since the money the workers were able
to spend opened new opportunities in fields
of endeavor such as service, trade, profes-
sional, etc., giving jobs to workers replaced
by machines, the general conclusion is that
man's robots of steel are contributing to
the welfare of millions of people who have
never seen a giant excavator or conveyor.

JUNE, 1941

R M. Hq'l1'|rlg-s.1-1q-ud Corp-
Ccamden, M. J
for enclosed
RYT
t"'eDuTE:rae 1o retund My money
satisfied i US A

sipiid

i wart e
gnd® me ane 0 o
§1.25, please B complete funt-Up
M e-nn'-lilh L] r am nal antirely

Mame
Cirael

Cily

My Cor is o

s

\Nﬁﬂdli Oldest and |'.ﬂ!$l nufur_iuleﬁl
of Automotive Chgmicals

167



P. W. RESETS
LOOSE
CASTERS

Repair loose casters on home and office
furniture quickly and lastingly with PLASTI
WOOD! Fixes loose drawer pulls, bathroo
tiles and fixtures, too. Get a can or tube today!

Handles like Putty
Hardens inte Wood

S0LD AT HARDWARE, PAINT
AND 10f STORES

USE

“3-IN-ONE”

Rust dulls razor blades quickly! A
drop or two of 3-IN-ONE Oil applied
to the edges after shaving prevents
rust—lengthens blade life! Get it at
Hardware, Drug,Grocery, 10 Stores.

3-IN-ONE
OIL

J-IN-ONE
oL

i

17

L

-

R
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How to Beat the Heat
{Continued from page 85)

supply and a small pump, usually fan-
driven in the breeze of the main circulat-
ing fan, lifts water from the reservoir to
the drip pipe along the top of the excelsior
pad. Excess water dripping down through
the pad returns to the reservoir for recir-
culation. Larger evaporative coolers which
may be fitted inte a window opening cost
$30 and up.

More expensive to operate than evap-
orative coolers but more satisfactory on
sticky, muggy, days are ice coolers tha
employ a fan or blower ™o draw air upy
through a stack of broken ice and force the
cooled air out into the room. A small
amount of air moving through a larg
uantity of ice provides better cooling than™
does much air that is carried over a small
supply. A column that contains 225 puunés%?
of ice provides room comfort all day long.

Some degree of summer comfort is be-
ing built into many of the latest basement
fkﬂfrwcially those that use a blow-
et fan for forced-air distribution and tha
have return air ducts for circulation. I

the summer time, with the heat shut off, "=
such an “air conditioning” furnace draws

g

its fresh air through a basement duct fro

Jthe north side of the house, passes it
through an air cleaner, and by means of
the blower fan distributes this air through
the heating duets to the different rooms.

JIf vours is an older design of furnace,.
either coal, gas, or fuel-oil fired, a sheet
metal contractor may be able to install a
blower unit at nominal eost. If your heat-\
ing system has return air ducts, all the
windows of the “house should be kept ™
closed for best results; without such ducts —
several windows should be Ieft partly open )
so that the air coming up through the reg-
isters can keep moving.

To make the best of it in hot weather you
should wear light elothes, drink lots of
cool but not ice-cold water, use a liberal
amount of salt to replace the amount lost
through perspiration, and stay where there
is a circulation of air. Some of the new
silent electric fans can be regulated to give
a refreshing breeze without the bad effects
of a draft. If vou use any sort of cooler,
keep room temperatures within 15 degrees
of the outside temperature to avoid “en-
trance shock™ when going in or out.

FPOPULAR MECHANICS



Guild Sander ... Easier, Faster
Sanding ... the “Professional’” Way!

‘ Remove old paint, var-

nish, shellac in n jiffy.
Give everything wyou
malee that expert finish
with this light weight
fonly 9 lba.) ¢1ec+_ri.c
belt =ander. Piug:. mn
any light socket, Thou-
gands in use, giving joy
and profit to their users,
TRY GuildSander.
Write direct for Full
Information, alsa
names of nearest
dealers.

LEYHAGUSE GUILDTOOL COMPANY

I

1741-6C N. Salina St., Syracuse, N. Y.

OUT TRIMS 8 MEN
/Fiiiiiiie
JARI POWER SCYTHE

Cuts ol grass, wu:l: brush where other
mowers won't Write Fnr details and Prices.
el Jari Products, Inc, 2938 Pillsbury Awenue,
Department E Mlﬂﬂiipﬂlll, Minnesota,

Save Your Feet

“ Thousands relieved from pain walk

trecly with HEEFNER
e ARCH SUPPORTS
drl!e for Froe
. Ihooklel

_~ “FDOT
FACTS”

39
AWA towork 1

puTS THiS O DTT AWA 1o work for you.

|_| -m rl' |{ am I e, “E'-s-lu. o

el g b “E"'Tﬂ.:,’..,'“ Writs

W 1070 25 . e rorFFI!El'tul:::lh
CORDS A DAY i L aaz7 Wood St.,

Wonder-Tone NOISE ELIMINATOR 4

Just aitach o your radie (long, short wavel
misld enjoy recoplion fres from distracting
nolpes. Send-No.Money Pay Posbn © Sife plus
Gfic omnd we' Ll send postpid.

i—r] |
SRS oTr e

.'l'i Hans.

weiape or scnd

! s ekd ‘rlll}l (1] l&lﬁ-
P oh the LRIE tha U T ke £ 1] i
oy B 'Ejr.i':n e rearhied down knd £t & hold that

hteet

RriuiEs Lin E dava for refund if not delighted. 9 .
WONDER-TONE COMPANY, Oept, 4, TOTE N, Ciark 3., Chiceg, . %
Make mouldings, casings, drop-leaf
fables, froowes beadine & jolnting ——
1"wide 81,25 118 81, 50, Pastpaid, B
J.A_Sandstrom Co.D.4_, Jamesiown, 0¥, £ A S T
- { CATCH FISH!
‘ﬂ"} minnows, eels, mink, muskeat,
fre T Walton"s Aufe-
m 'l-h: :'.-:lh-! -\rf'bu-'r'l.:lllll.rllul?!‘! that when s fish
meln b,
Lunres, nnd oiber m:ri-ﬂ'llf"l- Walten Supply Co., gﬁr’ﬂ'ﬁ'ﬁhﬂ'ﬂﬁfﬂ.'muﬁf“
In Home or Shop
MONEY-MAKING PROJTECTS, Color-glazed conerste
lawn, esmetery potlery made without molds or cores.
N materlals, Tiles, wnlls, gravestones. Staldary. giftware.
/] Basement waterproofing. Pooklot, colorplates, detalls 1le
HATIONAL POTTERIES COMPANY
1 ta

USE YOUR BENCH SAW Eﬁ‘ﬁ-m

With Our slx in, foal steel ewtbers.
Btute size Lole, List & foldee froa, ; \

#-m our folding grivanioed Siesl
-

Big Money for Workers
Mew, Patented methodl. Tse only sand, cefient, cheap
1 W, 26th & mMinneapalis, Kinn.

Dept. A,

JUNE, 1941

‘John, look at that
bad leak. Must we
buy a new boiler?2”

4 sbould say not/!
VIl Fix it with a few cents
worth of SMOOTH-ON”

When a leak develops in a heating hoiler,
tank, radiator or pipe, you can seal the
cracks with Smooth-On yourself, with-
out heat or special tools, and the repair
is lasting. Smooth-On iz useful in many
other household and auto repairs, too,
for it will seal cracks in auto engines,
radiators, crank cases and gear cases,
tighten loose parts around the car, and
tighten loose household fixtures, tool
handles, door handles, ete,

F R EE Hepaﬁ'u-lzgﬁilhnnk

170 Diagrams and simple instructions
for making repalrs around the home. on
the auto, and in the shop. Contains
many helpful suggestions not published
elsewhere. To obtain vour free eopy of
this manual, fill in and mail the coupon.

Get Smooth-On Mo, 1 in 1% oz, T-oz.,
1-1b., or 5-l1b. ting at nearby hardware
store or if necessary direct from ua.

SHIJDTH-HH*
CEMENTS

SEMOOTH-ON MFG. CO.,

574 Communipaw Awve.,

Dept. 17, Jersey City, N. J.

%'Iensu semd the froe Bmooth-On Kepalr
ool

Nume.

CEMENTS 1 mﬂ"
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Train Your Dog to Be a Gentleman

(Continued from page 73]

confuse it with “Lie down!" In this lesson
the leash should be held so that there is
little play in it. This will prevent the dog
from moving backward or forward during
the lesson,

When you say “Sit!”, place your hand on
the hind guarters in such a way that your
fingers are on one side of the dog and your
thumb on the other. This grip, resembling
that of a pair of tongs, is very effective. By
using it, the dog’s hind quarters may be
forced down without much effort. The
average dog owner places his hand flat on
the dog’s back and tries to press the dog
down by main force. This causes the dog
to resist and spoils the whole lesson.

As the dog drops his hind quarters, keep
his head up by means of the leash. In this
way he will be forced to assume a sitting
position. By this method the average dog
can be taught to sit in a very few lessons.

Next the dog should be taught to lie
down. The command for this may be ei-
ther “Lie down!"” or simply, “Down!"—but
always use the same wording. Place the
dog in a sitting position, and as you repeat
the command, “Down,” zlowly but firmly
pull his front paws forward. The paws
should be held together in one hand. With
the other hand hold down the dog's hind
quarters, using the same “tong" grip em-
ployed in teaching the dog to sit.

The command “Stay!” ig the next in im=
portance. First teach the dog to stay in a
sitting position; the command for this is
“5it-stay!” Next teach him to stay in a
lying position. Naturally, the command for
this is “Down-stay!”

To teach a dog to “stay,” whether in
lving or a sitting position, slowly walk
around him, holding the leash in your
hand. If the dog starts to move or get up,
repeat the command “Sit!” or “"Down!”,
follow it with the command “Stay!"” and
continue walking around him, After you
have taught him this lesson, make sure he
obeys it implicitly. A dog told to “Stay!™
should remain until his master returns.

In teaching a dog to jump over ohstacles,
begin with a low hurdle, A box, provided
it isn't too wide, will do nicely. First, lead
the dog over it. Be sure you have the dog
on a leash and that you step over the hur-
dle with him. Each time you come to the
obstacle, repeat the command., “Owver!”
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After the dog becomes accustomed to
jumping the obstacles along with you,
bring him to it—still on the leash—repeat
the command, but step around the obstacle
rather than over it

Next bring the dog to the hurdle—but
not on the leash—and repeat, “Over!" If he
doesn't jump, put him back on the leash.
After the dog has been taught to jump the
low hurdle alone, the height of the ob-
stacle can be increased until the dog can
make really formidable jumps.

Few dog owners know the proper way to
open a dog's mouth. Usually they pry and
struggle, pulling wvainly at the stubborn
jaws. There is a simple way to open the
mouth. Take his muzzle in the tonglike
grip and press your fingers into his mouth.
Meanwhile, hold his head steady with the
leash. His mouth will open readily.

Another problem is that of making dogs
pick up metal objects. The dislike of pick-
ing up metal is natural on the part of the
dog, as it is hard on his teeth. The hest
solution is to cover the object with some-
thing soft. This is well illustrated by a
common motion-picture trick. A movie
dog iz often ealled upon to open doors. In
such scenes the doorknob iz covered with
a tennis ball which has been painted to
match the hardware. The dog readily
grasps the ball, which it recognizes as a
toy, and the knob is then turned from the
other side by an assistant.

The rules given in this article are simple.
They require no equipment. They can be
taught to a dog by devoting 20 minutes a
day to training. And the reward—a dog
gentleman, a worthy member of society
instead of an irresponsible animal whom
vou feed and house. Make your dog a
gentleman and vou'll know the true pleas-
ure that ean exist in companionship be-
tween man and dog.

Moreover, you won't be in the position
of the man who came to Carl Spitz with the
complaint: “I've taught my dog everything
I know, and still he's a darn fool.”

Q[ Of the 9,600,688 miles of highways in the
world the Americas lead with 3,975,421
miles, Europe has 3,501,784, Asia, 1,185,471,
combined Australia, New Zealand and
Oceania have 527,730 miles and Africa
410,282 miles,
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e % HIS MOTHER-IN-LAW WAS PLENTY SORE
: /.

[ Yl
-but he's out af the dag house now!

ONE WEEK LATER. Now Heury's in clover.
Even his mother-in-law treats him right since

“WHERE YA GOIN" with my pipe?™ wailed
Henry, “To the incinerator —where all
smelly things belong,” snapped his mother- he switched to Sir Walter Raleigh. Try

in-law. *"That tobacco is impossible.” this mild burley blend. Filty pipe loads, 15¢.

KEEP OUT OF THE
DOG HOUSE
WITH SIR WALTER

-

This NEW Cellophane

fape seals flaver in,

hrin_?l. you tobotco : i B d

100% foctory-fresh! . e H
: i =

2 ~ g™

UNION MADE

Tane t#...UNCLE WALTER’S DOG HOUSE

EVERY WEEK & MBC & PRIZES FOR YOUR “DOG HOUSE” EXPERIENCE

I g
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UNCLE NED SAYS:

-
Mix Rutland with
water —apply with
knife —and your
wall is o8 smooth
and firm os new.

'|\'1-..I=|u|.11

L—/_}ﬂ

Light weight, h
darable, earefully built boats
nt remackabiy W riees.  Made l:l-f
toughest priva: eopper  hearing
ptee]l. Wood gun- 'u.n'lr-- Heovy trane
soms Tor outhoaard :|r|l.-l:-. 8, Twoof mors
built-in alr chambers for extra buoranay
in caso of opget. Real wave riders; eany
fle, Hever leik or wurp. Alwnya
¥ for noe. Both reund &ed flat bottom
bosts: all pizes and atylea.
erlc Far Fras Baat Beooklat with da=
eeription and prices of ecomplete line of
mietsl baats—Enockabouts for Mehermen,
light waeight lvery boats for porks and ro=
sorts, henvy daty eraft for ontbhonrd mobors,
Dealers Wanted —wrho ean devalep voluns nales,

EOLUMBEIAN STEEL TANK COMPANY
P. O, Box 4Z3&A Kansas City, Miagsur]

SCROLL

1
o0 you EEL &
Ill-h—'l-- in yosur hand.
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Tests Everything Electrical
From 100 to 550 Volts
A

real necesEll '.

traoiilsle
fuimes, ¢IEL-

o nll '.-.|Il1:- of

:.IIH-. :Illlll"l e5, - oL | | -
rical D. C. Far superlor to ordinary
IH;:" elimesy vest bhutb

Posts glze with

pai vist porks

PATENTED T

L.5. BRACH MFG. CORP.

55 Dickerson Sit., MHewark, M. J.

ARKOGRA?

PROTECT YOUR TOOLS Fﬂﬂ“ TH‘EF'I."
Welte ml.ll wlwakris

hinrd
meia
Gtmplt!u

Iateresting 1 Ilurrul:-.-\:l |.|r:...|.. Ires. h'ﬂu [Ex TP

IEFCIJIJHAF PEN. I:U.. 3907 5.E Slark 5L, Pertland, Grn

Boy!

An ‘!"l'.ﬂrr'nr'rt of eeer 606
pleces of Gireworks worth $i for 32% cash
with order. Wa have the us Y EERRA™
finshlipht ernckers. World'm |.|.-u|h, gk, ou ek
more for Yoor money at BANNER, 100 F| HE.I-_..
salutes with every order. Write for frec catalog.

BANMNER FIREWORKS
Box 173-L W. Toledo, Ohio

MICROMETERS

THINK OF ITI

el one Bt o
5 '\-I i |

T
[

mnnn pnununrs au Jos. Campau, n-'lrnu. Mich.
*Home Craftsmen Like EMPIRE LEVELSI

N“ ":lm SHAFPED™ ALUMI HLI'-' wTOR=
Won't teas kat. Ferves

rcr lln::i'm.n or in homes, &% ﬁ Al nlumh |.lm|i

a® * 1% pitak Cirooved om, Doy I-i .Il:ll.

Fﬂé H.:+ I.:l'EL FOUNTMIN I“IN !-IZ-C Hea

in i I

;-'-. - l:..l-rn.l.l..l\.l ae, LAk

IMI‘II'IF LEVEL MFG. CO.. Dspt. P-214
717 Se. Sivth St MiTwaukes. Wis.

Model I
Tractor

1 or 2 H.P. Cultivating,
S0=200 ft., minute. H f?| g
Enving power torn. ‘Trount ||| I'ru.
cil, agfe. Low factory price. ] 1
2 witks trlal. FREE book= 'I'l'th lm‘hu-.
PIONEER MFG. CO.
Wieet AlTiz, Whe

Marvel Windows,
5} complete -
rizge F-\.-:|-u|| ETE

[
g

Marvel Trailer Parte Co., 10020 Celestine AH' Detroit, Mich.

In answering an advertisement with a coupon, be
sure to write name and complete address clearly.
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Is Your Attic a Treasure Chest?

ICentinued from page 75)

metals, iron, bone, ivory, poreelain, cloi-
sonne, among other materials, and some
are engraved with pictures of important
scenes and persons. Campaign buttons aned
badges from past presidential campaigns
are prized by some collectors.

Doll collecting is another popular hobby
and antique dolls, both American and for-
eign, bring good prices. There are thou-
sands of coin collectors who are eager to

Old lamp base like this is worth $50 or more when
wired for an electric lamp

look over coins and paper money that have
been hidden away. The old silver trade
dollars, issued in the T0's, are beginning to
command premiums that no one would
pay in the past. Some of the other things
that collectors want are old disc and cyl-
inder phonograph records, old stamps and
post cards, old bottles, early circus posters,
miniature tea sets and other miniatures,
old maps, cigar bands, and old stereoscopic
pictures,

It would be hard to mention an item for
which there is not some demand although
it is pretty difficult, by vourself, to deter-
mine the value of any one object. A rep-
utable antique dealer will give vou a fair
estimate or will be able to refer you to
someone who can appraise the old things
that you dig up.

JUNE, 1941

+/ WHENIS
/' ADRIVER |
ADRILL? |
" Ans:Whenitsa |
"%, "Yankee-Handyman” /

e
.

YANKEE
ANDYMAN

SPIRAL SCREW DRIVER
Live spring in " Yankee-
Handyman™ makes it an
Automatic Screw Driver
and a Speedy Push Drill—
all in one. Just push on han-
dle—to drive screws, draw
screws or drill holes.
No.233H, Price $2.25 Complete!
Transparent Magazine
Handle contains 544, Tge
"*Yankee" Drill Points

or boring holes. Also
542" Blade for small screws

—in addition to l,f,t_"dl}lade
iver,

already in chuck o

' No. 133H, Price §1.25.
& Has screw driving
¢ and drilling features
¢! but without magazine . ¥
*  handle. Equipped with ,_g‘
only 14" Blade. Drill = &
Points and other acces-
sories forNo.133H can
be bought separarely.
Sae “‘ranlm-Hnmlm-u"
Ill:ﬂ:lnw of Screw vers
and Accessories at your
Hardware Dealor’s.

"YANKEE TOOL
make

better mechanics
North Bros. Mfg. Co., Philadelphia, U.S. A:
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Use & Vagabond Coach as your HOME, or vour traveling
hotel!  “Solid comfort™ is what every Vagabond Owner
('uj._l_-,'s., =t |:|rr|i|:,' basilt, durnble, with insulated double wallzs
nond Meor, & Vagabond has EVERYTHING for convenience,
Gives you hotel eomfort wherever you roam, WITHOUT
HOTEL EXPENRE.

For Emergency Housing

There iz a aize of Vagabond Coach to eunit any need amd
purse, § Master Models, 20 styles. Ample wardrobe, locker
and trunk space. Full mirror doors. Modern refrigerator.
Shaving eabinet with mirrer. Beautiful exterior and interlor
finish, draperies, foor coverings.

For VACATIONS or TRAVEL

A Vagabond goes ANKYWHERE. Florida, California, north
wonds, fishing or hunting, sight-seeing. Bleeps four on
gplendid Duio-Rest Beds,  Finest cooking and heating equip-
ment, dual wiring for b'u.t.erz.r or city current. Warm and dry.

GET FREE
19841 CATALOG

Write today for illus-
trated catelog, specifi-
catlons, and dealer llst.
You EXPECT more
ina \Fu.?nhund' and
you GE

VAGABOND COACH MFG.CO.

Member Traller Coach Manpfacturers Assoclation

746 Grand River Ave., New Hudson, Mich.

@ SEA-TIORSES are the
1004 motors — for 1005
fun! Perfected Alternate
Firing Smnnlhnﬁ.‘e; Dual
Carburetion; Reverse; Co-
Pilot Stecring; Ready- Full
%  Starter; beautiful new S| lip-
Stream Design, new coms-
ciness .'!'I'II] da I.]LII!"!'I I:,'Illl.'!i"l'
]-ig features! 10 great mod-
cls, all noted for DEPEND-
ability! Easytime payments;
ask your Johnson dealer.

JOHNSOMN MOTORS

400 Pershing Rd., Wankegan, IIL
[N T Capada,
ol el i vy

Wi

NMEW SEA-HORSE
HANDY CHART

FREE!
JOHNSON

FOR

Sea-Horses
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All Steel table with

4 chairs attached

—iilze r.-nJ:. 33 fn.x 14 In.x 5in.
Opens in I Git.x3 i
) peandE,

i .|'| T CREne
' pleRdics, traveling.
v, COT
Bpeeial Prie

Y poFlption,
All Metal Table Co.—Dopt. 614
BE6 Lake Shore Drive Chicags

|.1.1|J l. um IJlt[L di=

REAL ENGINE VALUE

The G. H. Q. is & miniature gasoline en i.n-u
that really operates, Cwer 15,000 sol

the Inst year. Now is your chanee to hu_p
the New Fmproeed 10941 model kit for $4.95,
Absolutely complete with eoil, condenser,
plug, instructions, ete. Only a screwdriver
needed, For boats, planes, midget ears, ete,
All ports guaranteed. Bend only $1—
Shipped Colleet C. 0, D, same day. Send
for FREE literature or G for Jumbo eatalog,

GHQ MOTORS, Dept. B, 40 East 21 5t., New York, N. Y,

SIAN DARD GARDEN AND

SMALL FARM

FPlow W Fowerful Gas Tractors Enr Small

Sead Gardeners, Florists, Nurseries,

teq Fruit Growers, Poultrymen.

A ICAME LT

4

ant Lawns¥ 5,01 Tices. Walk or Ride.

Do Belt Work—Free Caralog g%
STANDARD ENGINE CO, L

Minneapolis, Minn, New York, N.Y. Phl].ﬂ.:h:lphm Pa.

3221 Como Ave. 617 West 26 St 2546 Market St

Makes Night Car Stops Safe

Motorists thke heed! Light o RED FLARE when forced
to stop on the moad af night, Can e seen for milest
Gives ample lghit o change tires, Bacns o wingd,

oniy $4-95

rain, snow] Non-eaplosive. No match needed, 1irhed
by feletion eup. Bufni 20 fminites, Thiree Ihr-.u, i
heavy camiboard can with metal ends senl prepaid,
m:ywhom I TLE A, for anly §1.040, Order {oday, Got
1007 protection now, Next time you drive at pight
¥ou may need it.

DANCO SALES

P. 0. Box 92 Fostoria, Ohio

RE-STRING RACKETS AT HOME
~« EARN MONEY.
WITH THE WONDER VISE

It°s pleasant, profitable work. No ex-
erfence or skill required. to
earn.  Full line of guarantesd Str nr-
Ing Toeols, Frames, Gut and Silk
Strings. Fvery item high quality.

W. A. BICKEL & CO,

137 M. Marion, bepk A-&1, Oak Park, 1.

ass FOR HIS
K £ T

Fascinating collaction of thoussnds
af barqaing in 8-18 snd 35 m= SILENT AND
Gat your fres copy

/Z:’nn CO

179 W. MADISON ST..CHICAGO.ILL.

BUILDERS : BUYERS - OWNERS
Send 25¢ for this Big Book Today

| Beatilully Trinted nd Puszed! ‘Trailer S
Idens galopel Cataleg shows Ameieas greatest line of
nﬂlr l'arh mnd ulpm:ul -.t lowest prices  Ewervthisg lrom

w Hll Flull .lu [|r| [
FOR NINE NEW JIM DANDY

TRAILERS Ready

L N sng for Tim n..,aﬁq in tprasting new TRAILER

Fl--l-H ti‘l’lLﬂﬂ- -hleh ilfustrntes and desoribes NINE mew models Jnrlud-'mi
I| Ivarn houss teallers, Pl'ul EDOFE, rluuu Iy III:|||-1-I- truilnse, Hush l':h tin U
Cataleg bodlay Lo JIM DY, BOX 1I5-A, WAUSALU, Wis.

DfH =5-IJ

'I Mhﬂuuhr‘ u&ntl":r#;dr P
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Whipping the Whip Ray

(Continued from poge 63)

ard rays are purple with white spots,
Wicked, four-inch spines bristle close to
the end of their tails. Lashing with its tail,
the whip ray attempts to drive these spines
into its enemy. These rays are sometimes
called eagles because their heads are bird-
like.

The tail zerves as both defensive and of-
fensive weapon. It's employved both as
whip and rapier. The gray ray is armed
with a single spine in the center of its tail,
It thrusts this with deadly accuracy. Dr.
Bowen has witnessed one strike a harpoon
handle a foot out of the water. But it's the
gray ray's whip that carries the dynamite,
It's seven feet long and the end is thick as
a man's arm, and can crush a skull when it
strikes, It snaps like a shot from a gun and
is just as fast. Once the thrashings of a
gray ray's whip bolted Dr, Bowen from his
boat and knocked Paul over.

Harpooning one whip ray on a trip is an
adventure, Getting six in a single day is
stupendous, vet that's what the Bowens
did on a recent hunt. Each sealed around
200 pounds. Their biggest thrill, they say,
was running into three rays at one time.
Dr. Bowen gigged two and the third es-
caped. One of those gigged charged the
boat’s propeller, sheared off the gear pin
and got away. The boat had to be towed
in to shore.

Big as they are—100 to 500 pounds—
leopard rays are mere infants compared to
the great horned manta of the Florida
Keys. These mantas are truly the devil-
fish they are classified. Some weigh 3,500
pounds and streteh 25 feet across. A mere
flip of a flipper will erush a fishing boat.
Dr. Bowen and Paul are planning a manta
hunt soon. They'll have a stout, high speed
craft and equipment to match the cunning
and the strength of these leviathans.

There's one ray Dr, Bowen doesn't care
to cross. That's the torpedo ray that car-
ries a load of storage batteries between its
head and its pectoral fin. These high ten-
sion “Elasmobranchii” generate enough
electric current to stun and severely shock
fish or man.

[ See index, page 4-A, to find where to buy
articles deseribed in this magazine, Say
you saw it in Popular Mechanies.

JUNE, 1941
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TO SUIT 4 :
_THE JOB
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| Sometimes you want SPEED . . . sometimes
| it's extra leverage where a slip would be dan-

gerous , . . sometimes you have to “reach in™
and work around a eorner. Williams' "Super-
sockets” are vour answer! These thin-walled,
v detachable socket wrenches, and the almost

endless combinations that can be assembled
with their handles,
parts and accessories,
P:I'I:I'I.I'll‘.l!- the world's
most fexible wrench
system,

Williams' “Super-
sockets” are made in
five different patterns
with openings 3,/16" to
2-3/4", Other Williams*
Wrenches include both
carbon and allay steel
types for practically
every class of service,
Mill Supply and Auto-
motive jobbers sell

| AVILLIAMS

YOUR BEST BET FOR

Williams® Drop=
forged Wrench-
es, Industrial

| workers and me-
chanics in the
various trades
can buy them,
at a liberal discount, either direct from these
suppliers or through their employer. Ask your'
factory Foreman or Superintendent.

WRENCHES

GET YOUR FREE COPY
An  interosting, informative
book that every mechanie
needs. Data on wrench types,
tables of sizes, helpful action
photos, The coupon brings
your free copy. J <

J. H, Williams & Co., Z27 1
Lafayette 5t., New York City.
P || Please send “How to Select
.  and Use Wrenches,” FM G4l

s

2
2
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S\ Science Looks You in the Eye

1%
(Continued from Coloroto Section)

images, may even cause cross eyes. The
perplexing problem of deciding whether
cross-eyes can be treated successfully has
been solved by the development of a new
testing deviece which determines in ad-
vance of treatment whether the eyes of
cross-eyed persons can work together after
they have been straightened by exercise
or surgery.

The new instrument, announced by Dr.

J. F. Neumueller, director of American
\F:f,::f:l company’s bureau of visual sci-
~consists of a glass tube containing an
electric wire, The current is switched on
and as the wire glows the patient looks
through one eye only at a red dot on the
center of the tube. The tube is then turned
from its horizontal position to a vertical
position and the patient peers at the red
spot through his other eye.

Then the light is turned off and the pa-
tient, both eyes now open, looks at a fairly
bright wall. Soon he notices two dark
lines, the negative after-images. If these
two lines form a eross, his cross-eyes can
be treated successfully. But if the two
lines do not meet, chances of restoring bi-
nocular vision are remote,

Optical scientists have lately developed
a unigue device for developing and train-
ing proper coordination of eye muscles.
An almost automatic mechanism, the ster-
eo orthoptor forces the eye muscles to
function correctly by means of a compli-
cated arrangement of mirrors, lenses, lights
and stereoscopic images. Cases of squint,
or cross eyes, formerly corrected only by
surgery, have been sucecessfully treated by
the stereo orthoptor. The instrument also
trains the two eyes to function together
after an eye operation.

Two new developments concern cataract
operations which comprise approximately
25 percent of eve surgery and consist of
extracting the diseased lens of the eye
which makes it incapable of focusing. Op-
tical scientists have designed special lenses
to compensate for the missing lens and to
restore sight. And greater efficiency in
cataract operations has been made possible
by the development of a magic lamp by
Dr. Eliott B. Hague and American Optical
Company scientists which projects ultra-
violet light into the eyes and eauses the
crystalline lens to fluoresce. The lens be-
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comes brilliantly visible and this insures
total extraction of the remnants, which
may cause trouble later.

Recently two instruments were intro-
duced to assist in diagnosing and correct-
ing defective reading habits. One, the oph-
thalmograph, is essentially a motion-pie-
ture camera which photographs light re-
flected from your eyes as you read. The
resulting film, or reading graph, reveals,
upon analysis, the nature of your reading
habits, such as speed of reading, fixations,
span of word recognition, and other data,

If the reading graph discloses defective
reading habits, the etronoscope can be
called into aection, This instrument has
three shutters in front which open and
close in sequence, exposing words printed
on a revolving reading roll. You are there-
by forced to read correctly, for the opera-
tion of the instrument will not permit you
to pause excessively long or to retrace i
vour reading. In addition, the roll can
speeded up, teaching you by degrees to in-
crease your reading speed. Ophthalmo-
graph reading graphs of over 5,000 sub=
jects of all ages revealed that only 25 Perb?
cent read with real efficiency.

One of the great scientific contributions
to spectacle lens precision is the develo
ment of Tillyer lenses by Dr, E, D, Till
of the American Optical Compan
nary lenses vary in power from center to
margin. Tillyer lenses are corrected for
the full sweep of the human eye.

In a study of the causes of automobile
accidents, Drs, J. B, Feldman and William
Ezickson of Philadelphia, cooperating with
Pennsylvania state police, examined for
night blindness 75 drivers in 142 accidents.
They found 48 percent of the drivers
showed night blindness, 54 percent of the
accidents occurred at night, and 62 percent
of the night accidents occurred in the night
blind group. Those suffering from night
blindness require a longer interval of re-
adjustment before they can see in the dark,
The eye defect may be caused by a lack of
vitamin A or by certain diseases,

In a new malingering test, light from
an illuminated test chart first passes
through a disk of Polaroid material. The
person being tested looks through a pair
of polarizing lenses, one vertical, one hori-

(Continued to poge 178)
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O other cars have all the brilliant new style features the
1941 Unisteel Turret Top Body by Fisher provides.
F—mnf,'. anlu'hn features are shown in Il‘Ll' '!Hi]ll!‘l O IIH' riglll as
they apply to the Pontiac Torpedo Streamliner Eight Sedan,
And even from this I!.‘Irli;ll |i-—-l.| it’s evident that no new r‘-t_l.'l-
ing job was ever more eomplete. Every detail has been made
to conform with the new, more advanced streamlining of the
entire hody—from windshield to trunk back and roofl to
floor. 5o rmlura!h, the word's going round that “Baody by

Figher is "41°s guide to hetter value”—which Jeads v, of

course, 1o a General Motors car,

“It's Another Big Year for Pontioe'™ — and a big reasom,
certainly, I8 fts new Body by Fisher, pictured here on the
1% 1 Pontlac Torpedo Streamliner B Sedan. Sleeker vet reomicr
than ever, it has foam rabber seat pads, a larger loggage com.
partment, & 215" wider front seat.

CENERAL
| ecTCH

ON GEMERAL MOTORS CARS ONLY: .
CHEVROLET - PONTIAC - OLDSMOBILE - BUICK - CADILLAC =

JUNE, 1941

1. Mew “Flair«flow" stream-
lining

2. Lenger, wideor, lowaer body

3. Mew slip-streamed slont fo
windshiald

4, Mew double-curved back
window

5. Conceoled running boords
and door hinges

ﬁ. Streamlined door handles
aligned with belt molding

?. Doors hinqu at frant for
greater safety

a.. Wider door entrances
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{Continued from page 17&)

zontal. By rotating the first disk, the ex-
aminer ean cut out the vision of either eye
at will, so that the subject does not know
with which eyve he is seeing. It is thus im-
possible for him, if he is faking an injury
in one eye, to give a reading which is eon-
sistent with the examiner’s manipulation.

A normal person should be able to no-
tice a moving object at an angle of almost
90 degrees while his eyes are fixed directly
ahead. Anyone who fails in this test should

i

think twice before driving an automobile
or flying an airplane, because “tunnel” vi-
sion and accidents go hand in hand.

Latest scientific device for measuring
accurately the entire field of vision is the
perimeter. The perimetric test furnishes
indications of great value in the diagnosis
of certain eye and brain diseases. For ex-
ample, the visual fields are an important
guide in the diagnosis of glaucoma, serious
eyve disease.

.t Tennis Tips From a Champion Maker

w

(Continved from poge 5%)

feet behind the net. The space between
these two positions is “ne man's land.”
Stay out of it as much as possible. After
a stroke, get back in position; a player out
of position is forced to make too many dif-
ficult returns,

Now for the stroking. The first of three
fundamentals of forehand or backhand is
to turn your shoulders sideways to the ball
and draw the racket back—straight back—
in time to allow a pause before starting the
swing. Too many beginners wait until the
bounce before getting ready. The second
fundamental is to step into the shot. Shift
your weight from back to front foot, feet
parallel to the sidelines. Practicing this,
you'll soon learn to hit with body weight,
which steadies shots and adds power. Of
course your feet won't always be in this
position, because of the speed or angle of
the oncoming shot, but in practice keep
the position consistently. The third funda-
mental is to finish with the racket well up
and slightly across the body; this holds the
stroke in line and prevents the novice from
poking at the ball. It is the surest way of
keeping a consistent over-spun shot; prac-
tice it until the stroke is grooved. This one
point kept Ellsworth Vines from being as
consistent as Budge, for he was content 1o
hit practically straight with a low finish,
while Don’s basic shot finished high.

With all Don’s natural ambitien, willing-
ness to work and sound physical equip-
ment, it took years of effort on the part of
both of us to train his musecles so the re-
action would always be the same under
like conditions. Over and over I would
demonstrate a point, and Don would make
a perfect reproduction as long as he was
shadow swinging, but the instant a ball
was put in play he would revert to the

178

form we were trying to change. Of course
he kept at it until the new technique was
mastered, but “why the length of time"
continued to bother me, long after Don
had become famous, One day the answer
came, as I was coaching a pupil who kept
up a running conversation as he persist-
ently misstroked the ball, Finally my safe-
ty valve popped and I said: “Bill, you'd
make faster progress if you would not try
to think of two things at once.”

I reflected that a pupil cannot concen-
trate on form if the ball is moving. From
that reflection came my Tennis Stroke De-
veloper—a simple mechanical device that
does for tennis what the punching bag does
for boxing and the tackling dummy for
football. Two “captive” balls are held at
variable heights for practice strokes, one
high for overhead smashes and service, the
other low for drives, chops, ground strokes
and the rest of the gamut. The player can
practice his pivots, footwork and strokes
on this stationary ball until the form is
correct without the necessity of timing.
The difference between this and shadow
swinging is that the player gets the feel of
hitting the ball.

To practice the three fundamental steps
of the stroke, stand a step away from the
stationary ball. Practice first the pivot,
then the step-in, then the finish. When this
can be done with ease, practice running
from warious distances and angles until
footwork and strokes have rhythm. There
is no room for jerks and awkwardness:
rhythm relaxes the player, creates confi-
dence, increases power and control. Look
at the picture of Budge, playing the ap-
proach shot in perfect balance, his left arm
relaxed, denoting absolute confidence,

(Continued to page 181)
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HOW AUTﬂ-LlTE“PLUG-BHEK"WDHHS TO PEP UP
SLUGGISH MOTORS, SAVE YOU MONEY ON GAS!

THOUSANDS HAVE REPLACED WITH WRONG TYPE
SPARK PLUGS—AND pON'T KNOW IT!

'I;ll-.m-:-l a new service for mo- rplug-Chek.” He rumpure:‘-thv
torists. A sciemtifie device #pusiness end” of your spark
called a *Plug-Chek Indica- plug with the *Plug-Chek Tnli-
tor,” helps every Auto-Lite tator.” This reading ennbles
dealer spot, more ensily than him to better analvze your
ever before, plugs that are CnEine nlnrmlid:m. helps him
functioming impro werly or restore top engine perform-
lmvu-lrurru-n’ll-ul‘ fouled because ance, end costly gas waste.
uh:-ugim-irrrgulnriiive, If your Ask about the new Auto-Lite
motor is sluggish, lacks pep on Spark Plug that’s "lgnition
the hills, fails 1o get away fasl. Engiufrrﬂl"— and he sare
ask your Auto-Lite dealer fora to get o *Plug-Chek™ today!

THE ELECT RIC A uTO-LITE COMPANY - One Out
FOLEDO, OHIO « Merchandising Dixision = SARNLA, ONTARIO — A Of Every
Cars is

: Factory-

Equipped with

Buto-Lite

Spark Plugs

JUNE, 1941



ANUFACTURING

UPPUHTUNITIES

NOW 13 THE TIME to cash in on
the growing building industry—mak-
ing a new and better building mate-
rial—ome that cuts building costs at
every step—the kind wyour builders
demand and are waiting for.

WE WILL EQUIF YOU with line
production machine—raw materials
enter st one end—finiBhed prodocts
emerge from the other. You operate
with one to three men to produce a
volume selling up to $200.00 per day.
WE WILL SUPPLY YOU with new
processes and formulas to enable you
to manufacture products in 40 beau-
tiful eolors and textures. Your prod-
uct will be capable of meeting all
known building requirements and is
now being used by Government and
city building departments throughout
the conntry,

YOUR EARNING POWER. Present
manufacturers have paved the way
for you. Their success proves beyvond
doubt the stability and earning power
of this business. 2ome are sclling
their product at 109 over cost.
Some are securing the major share of
masonry material buainess in their
territories.

INVESTIGATE NOW. Send for free
book “FOUR KEYS TD BUCCESS',
Learn all about this outstanding and
complete manulacturing opportunity
—how better buildings may be built
for less. Write today while your ters
ritory i atill open.

W.E. DUNN MFG. CO.
600 W.2¢th St Holland, Michigan

 Save Time, Money, Labor
4 Delta Lotz are portable. rugged.
cficient—set astonishingly low
priced. Ideal for small shops,
home shops, and factories.
Many new features and im-
provements. Complete DELTA

line includes: Circular Saws,
,:, Scroll Saws, Lathea Jointers,
Ehapers, Band Saws, Grinders
| Drill Presses—and full line
, of accessories Send today for
big 48 page FREE Catalog.

DELTA MFG. CO. (Dapt. AL )
600 E. Vienna Ave.; Milwaukes, Wis.
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BIG MONEY Assembling NEW

Purtahle OUTBOARD BDAT
"5

WEIGHS
OMLY

Yo oTihy,
-\.,Tnn“u'al af

aombling. selling o
[E] m.lil.r pacledle- HBII KI-YAKR

ik
FBEE fram 18 to 45 Mha . Alsa OF-4 for Motor, sail, oars ...
welghs 70 Ibs) Double paddie or cars now ineluded witl

Laviahly ouie i, Write for Froe, lavishly fllustrated circulaes,
Mlustrated ow-factory-le-you prices!
CIRCULAR

MEAD GLIDERS '33.%%:' CHICAGO

Do more
vs‘ Earn more
- wiark less

Universal
Tractor

Tou plow, dise, cultivate, mow, haol, do
belt work, for aohout 33 & day, Hafe,
troabie-free long e, New plow 1L new
reverse, Hundreds used. Save by buying
from maker., Twn weehs (rlal. FREE
catalag. Write today,

PIONEER MFG. COMPANY
Dept, V.61 Wost Allis, Wis,

GENUINE U.S. BARGAINS

0. 0. WOOL BLAMKETS (USED) . $2.19
MCCLELLAN SADDLES (USED). 5.85
U. S, ARMY PUP TENTS (USED) . 2.50
GAS MASK BAGS (NEW),..... .89
Thousandsof Other Bergains in Military, Outdoor
& Sport Goods for Hunter, Farmer Scout Send 10¢
for 32-page caralog returned with first order.

A and N SUPPLY C0O.

4720 LESTER ST. RICHMOND, WA,

BUILDARCEWELDER G

GENERATOR M1 ™
For Light or Heavy Werk. 75-200 nmperes,

Complets. PLANS and  valuable catalop =TsSIR —— =y
dge. Ower LODD Eleciriesl SBupply Bargains. =
LeJay Mig. Co., 1347 Leday Buillding,

Minneapolis, Minnesola

FREE TRAILER PARTS CATALOG

Wa'll save you monq Ol==i¥ |05, SPrings, Wik,
rouplers, w:mmw-, nKE, WRIEE PUSHEE, 1;n||q
refrigerniors. heds, 1-|:n|u Inuidv :m: m,:
IMHI-F:- furniture, jacke—avorything. .-?Ll
count to mifrs. MR IDHIL MIL! E UI’H
o =|u¢c|=-|l-.1r> e Knr=A-¥amn lodastries, [ne.
W, Wiscompin Ave., Milwaukee, Wis,

Camplare Plann and
Dablding [agrustions, ie Dept, P, 714

WANT a new business
profession of vour own,
with all the trade you can
attend t6? Then become

DO YOU sics

in o few weeks earn big income in service fees,—not medical
nor chiropod y—=easy terma for home training, no further capital
needed, no goods to buy, no agenoy, Established 1594, Address

Steph ensunLabDrﬂtﬂlT. 1 Back Bay, Boston, Mass.

fth #very
* | ACEES

FIREY ORKZ.

compARE OUR

S
One Cent POT MANY DOLLAF
* 5 “Liberty

* i g Bell”

I

4o IREWORKS €0, m(

SR80 EASTERM AVE BALTIMORE. MARYLAMND

POPULAR MECHANICS



.‘Illr’
l'.

L

{Centinued from poge 178)

The other strokes—the serve, smash and
volley—can all be learned the same way,
breaking them into parts until each motion
becomes habit. The first motion of the
serve, swinging yvour racket back and put-
ting the ball up, is most important, for if
the ball is placed straight above your head
in the same place each time and your rack-
et is back ready to hit, the stroke itself is
rather simple. The main thing, after the
toss is learned, is to spin the ball into the
court. It will be time enough to learn a
flat serve after this type of service has be-
come steady.

For the smash or overhead shot, use the
same stroke as for the serve. Hold your
racket back early, go up for the ball and
hit hard.

The volley should be learned by block-
ing the shot back with a slight cut. After
this is achieved it is relatively easy to start
stroking the ball.

In summing up, let me suggest that when
trying to improve your game, take one
stroke at a time and work on it until done
to your satisfaction. Too many players
practice all strokes and phases of the game
at once, which usually ends in confusion
and discouragement.

Tilden spent one entire winter on his
backhand. I watched both Helen Wills and
Helen Jacobs learn their game this way,
one stroke at a time. I have taught this
method for yvears.

To the average player who has been at it
for years, perhaps, and has plenty of bad
habits, the best advice is—don’t be afraid
to make changes. Study the forms and
principles accepted as correet, then stay
with them regardless of temporary difficul-
ties and setbacks. Last year Sarah Palfrey
Cooke changed her old soft game to a new
forcing style. It took her most of the tour-
nament season to forget the old and sub-
consciously direct the new style; she kept
“trying to think of two things at once.”
Once this mental confusion is conguered
and her arm and hand muscles respond
habitually, relaxed, this little doubles
champion will be hard to stop.

If you're really intent on putting your
name high up on the challenge board, don't
let discouragement stop you. Tilden, Riggs,
MecNeill and Budge didn't get there simply
by banging the ball around the court.
Work at it. Champions are made, not born.

JUNE, 1941
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HERE’'S CONVENIENCE FOR
UP-TO-DATE HOUSEHOLDERS

One of the inconveniences of running a house
is the old-time fuse box in the basement. Modern
householders hold up their hands and say " That's
aut"” today.

They're installing the modern Cutler-Hammer
Multi-Breaker . . . #u the Eitchen! Then when
lights go out, there is no hunting for a new fuse;
feeling your way downstairs; and peering gin-
gerly into a tangle of fuse connections.

No! You just step to the kitchen wall, touch a
lirtle lever, snap it into place—and lo! service is
completely restored. So simple a youngster can
safely restore service. Nothing to buy. Nothing
to replace.

S0 simple that you can toss the “replace the
fuse'" worry out the window and never bother
with it again,

What's the cost of the Cutler-Hammer Mulci-
Breaker? Mot over $5.00 additional if you are
building a new home; probably more than that if
you are putting it in an old home, But GET THE
FACTS. Write for our free booklet "Good-bye to
Fuses' today. There's no obligation. CUTLER-
HAMMER, Inc., Ploneer Electrical Mannfacturers,
1402 St. Paul Avenue, Milwaukee, Wisconsin.

SEND FOR THIS FREE @ BOOKLET
e

E 5y GootH°
T Tuse?

Jtlwn.:rl write your name and foll sddreess elearly when
anewerlig  advertisement,

PUSH BUTTON CONTROLLED
GAS TANK LOCK

NO KEVS—Eleciricnlly operated from ashboasl,
fae model fits afl cars incloding fender door ivps.
Greatest thinge oot!  Sells o sirhi! Fully guaraii-
teed.  Distribuotors, dealers, hore I8 vour money
making apportunity, Write for free Hieratiine an

NEW sales plaon,
EMAP-UP GAS CAP CO. Dept. K, ASHLAND, KY.
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LEARN RADIO . . . BUILD IT YOURSELF!
There's no substitute for experience. You gef this valuable experience
in radio construction, when you build your own radio receiver, trans-
mitter, or television set. You'll find all the parts you need in this big
valuable Lafayette Radio Catalog . . . actually thousands of parts every
radio constructor and experimentsr needs. The exceptionally low prices
are possible because Lafayette is the largest radio supply house in
the world! Think what savings you get from this enormous volume !

MAIL COUPON TODAY FOR FREE COPY

NTE S
. &
RADIO

100 Siwth Ave.
CHICAGD, ILL,

il.llfurtlr Radio Corp,

'D!pl TF1—901 W._ Jackson Bivd, Chicags, 1L

¥ W, Jocksen Biwd
ESATON, MATE,
B or 100 Sixth Avenis, New York, B, Y,

EROME, W, T
HEWARK, W, 4,
JAMACA, L. I,

| [0 Please Rusk FREE Catalog, :
.NMI! L LR ek L] ATE: & .
|

[0 3 TR . ' . . -V i

T T T T T T Y
LEARMN TO SHOOT STRAIGHT WITH BENJAMIN

HARD
ACCURATE SHOOTING

WITH CHAMBERED AIR
Wil CAf A pdw model BENJAMIN AIR RIFLES WITH
LEVER HAND FUMP anywhare, for practice firing or just plinks
imge around the houss or comping, Hshisg. Suntisg, e oo II.-*IIL Eueh. -
img force is sdiustable = Ihnmlmln YR AT wer and BLEursey
peroal or Iu:wml Jusge to desturh voar sim. Bali o= Hamfser FI-—H:L-
Trigger-5alety Lock:-Hand Pumg. Scde Shaot BH with th-\. Bhint $8,51:
Blogle Bhot Cal. 177 o .23 Rifled- 'mth S Pelie EiLE; B 25 Shot wiel
Lk shet sii0e, Al o emmpdets tine of -:N‘"Alnm GERUINE Com-
PRESSED ram_desler or fagtory, ol
BEMJAMIN A1 IFLE CO.. B8 Marisn St St I..Itllll. “l\. . 5 A,

60 POWER TELESCOPE ... $919

VARIABLE EYEPIECE MX—40X—&0X
" E Three telescopes in one. 3 different magnifications. 20
paiver far l-iilri. JarigEhit images with 40 and 80 power foF

exlen long range. Guarmnteed to hring rli:l:nnr. objects,
prople, sporls events, ships, moon, slas
[J4N ﬂ-CI times o8
close
ll-"rl 'llrl.‘ill.ll mdm
5 gl A

ywharn mear the mosey
Teot in lenrib.  Alulilple lens I'Hi'-t'- A i, o jeciive kun J-cbuu-. Llllrwm.m
dncludad for IIl|1|||: wh s comgriiind 4 leos inberoscope.  American made.  Pronipt ship-
ment pembleel. We pu:r bt postape.  Ouly Sk
W CO., Dept. #6, § W. I7th 5k, New Yerk, M. Y.

Imwnl'l'ﬁll Bare'ams

lru ﬁb
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B0,
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s ld.ﬂiﬂ. MASTER MANUAL

Constanilne Masier Monual for
U- cerd and Big 1841 Bacisin Book. Ilhl."lie'#HlJ'
: ovir 100 different kinds of wood in

International Tm-l‘lllﬂ‘ Eltll..
|||JH|-1'Itl‘ﬂ arHrIl.u on Jlaw to Make I:u.tnh] Fasisires; leﬂ

WOODWORKER
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Alw-rs wrile your name am:l Iull address :Ieu-l-_f whe’n
answering advertisements.
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Portable Amplifier

{Continued from poge 137)

B, C, D and E chow various views of the
completed and thoroughly tested original
model. The speakers are Jensen PM12-C
tvpe and are connected to the sockets on
the back of the chassis with 30-ft. cables
and 2-prong plugs. Operated from any 103
to 117-volt 50 to 60-cycle a.c. supply, this
sound system will give excellent results;
it also can be adapted easily for 25-cycle
requirements by using a special power
transformer which has a higher core stack
and minor winding alterations, but fits
the same cutout. The transformer used
has 380 volts each side of center tap, at
170 ma.; rectifier filament winding 5 volts,

3 amps.; 6.3 volt heater winding at 4 amps.
center tapped; and 117-volt primary. The
push-pull output transformer primary
is 8,000 ohms center-tapped and should
carry at least 40 ma. d.c.; secondary is
tapped and connected to selector switch, to
match quickly wvarious types of speakers,
and for 500-ohm line if required. A de-
tailed list of the original materials used is
available from Popular Mechanics radio
department without charge.

When using two speakers in the same
location, best results will be obtained if the
gpeakers are properly phased. To do this
simply place the system in operation with
the speaker cones facing. Listen for a few
minutes until the volume level becomes
fixed in your mind. Now move the speak-
ers apart so that the cones are not facing.
If speakers are properly phased the vol-
ume will go up. If volume does not in-
crease, reverse the plug on only one of the
speakers and put a dab of red paint on the
top of each plug so that there will be no
difficulty in plugging them in correctly at
all times. The blueprint number for this
article is R-291.

{Continved to page 184)
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Agfa Speedex : $2900

# This beautifully compact Agfa
Speedex takes twelve 214 x 214" pic-
tures! Here are its All-American fea-
tures!

1. Brilliant, eye-level view finder.

2. Highly-corrected f4.5 anastigmat
lens.

3. Precision shutter speeds of 1% to
1/250th of a second, Time and Bulb.

4. Focuses 344 ft. to infinity, Focusing
ring in lens mount,

5. Built-in shutter release on camera
top!

Your dealer will let you see and han-
dle this fine camera. Ask him!

SPEEDEX JUNIOR: Same features as above, but
with less elaborate lens and shutter for fixed-
focus operation. Only 511.00! Agfa Ansco,
Binghamton, New York.

SENSATIONAL CAMERA VALUE!

AGFA <®> CAMERAS

MADE IN U. 5. A.

Want to be an

ELECTRICIAN

See page 13A

Solved wih the
HULL STREAMLINE

RUTO COMPASS
MIPLAN TTPD
KLY 12 1 YOS BLALER

@ e Lo

P. 0. Bex 245-06

H[l[.l. HFE l:l] WARREN - OHID

WITTE DIESELECTRIC PI.A

Your presemi power bill

will buy o WITTH that

producss poWer and

for 1c & K W.H

to TE%,. A ‘-lfl Tor F very

'\1-11 Write Eodag

1I|l ce plan,  literatue
id name ol flealar.

'ﬁ'ﬂTE ENGINE Wﬂﬂ‘I{‘S, 174-A Oakland Ave., Kansas City, Mo.

FREE!

NEW BRITAIN

240 Pnge handy reference book on complete
line of Stanley Tools, plus helpful tables
and information. Write for Catalog 34
5TANLET TﬂﬂLE Dluumn OF The Stanley Works

GERSTNEH Tua! Ghnsrs

CH e THlEOCee]— Vst ||I | T} e

CILLGRELS Wikl ||||||| | [ .||'_| ™ n__|_
GF‘FI'E-TNER 'FﬂﬂL CHETE

241 Columbia 5t Dayton, ﬂhh

h',_,..-_- _'_,__,_,-

I{IHKADE GARDEN TRACTOR

and Power Lawnmower
A Practical Power Plow and Cultivator
for Gardeners, Suburbanites, Florists,
Truckers, Murserymen, Fruit Growers ¢ 4]

Low Prices - Easy Terms l::lTafog
American Farm Machine Co, % %/ F
1058 33rd Av. SE. Minneapolis, Minn, * e o

SHay pouw ecw fF in Populer Mechanics!

JUNE, 1941

Efficiently handling more
and more tough production

""'\-\.\\\
W- | jobs in the national defense
| program.
i

l II.tS FHiS oo

Lathes « Drill Presses

Arbor Fresses « Shapers « Vises « Motors
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AMAZING TRIAL OFFER
DRAW-0- MATIC‘

Automatie Sliding Farallel Bar
DRAWING BOARD

Draw with Ease—Agcuracy=Spend
(15 T mqhmﬂi.lé;

L:|1n:|n:|r|-| l ll:l

] Laya White
—plveays remainitg
biaard, asElring preciaion
fa froe us{;l’ bgll&ﬁ'ﬁlﬂ* !Ill'
Ay an ! L]
AHber pucdels Try it! At our risk!
F1, U5 o

$I00RE
Elighely bighee in farelon oounteies. Wekde Tor elroular,

FEEE FﬂﬂTHlETﬂH or MULTI-USE GAUGE

¥ gunt ¢ heded af §1. (B wia |l iesn sdnal preciskon ool nlmwrﬂmrdu

ke
i C. (hffer Limibed] Send chesk Foslag

L?R:EI-E.-M;}.I ‘1Il.b: !uI: wanbed, Fumlu‘tunn L] l' 11':-'\\1 !-"ED
op monay fefusded em return of posds. NOW! Laa't Delsyd

nted
ROLLIN INSTRUMENT €O, Ing. u-an“im nmiizﬁuuuﬂ 1.

BRONZE FOUNDRY

Sand Casting—Forging—Heat
Treating — Gase Hardening

Make your own castings of aluminum, copper, bronze, silver, Foundey
sotg are avallable in three sizes including 2400 Deg, F, blast Fur-
poces. $13.50, £10.00, $27.50, fol. Kansas City.  Free Clreular,

KAMSAS CITY SPECIALTIES CO.
P. 0., Box 6022, Dapt. P-14 Kansas City,

‘L HOW T0 BEAT THE HEAT

SAV BUILD YOUR OWN

EVAPORATIVE COOLER

Write for Money=-5aring Cataleg

4 MICHAEL ELEC. 0. n. 205
AHEI.E"H'I]HMS LIUE AND MULTIPLY

better by new method without earth. Easier way
to collect large dew worms from lawns, parks
and golf courses and keep alive. Keep worms
alive for year, or earry on fishing trip for three
months. Use with fly rod. How to substitute
worme for live minnows, Coneize directions one
dollar. John Norton, Box 369L, Rock Izland, Il

TRAILER BUILDERS’ GUIDE & GﬂThLﬂE oniy Iie

Rulld & 'Tr,nuor cusl:.-‘r in #pare timg with
world's LEe trailer parts, axles,
h11r|:||.1| L'Dmnl-t‘“: working bluo prints only
Bk, Unlwersal Denw Bor, readily afiached to
any ear. SEND 10e¢ TODAY FOR CATALOG

HAMMER DLOW ToOL COMPANY, Dept, 108,

S TO MAKE THIS HHJQHE

AS SAVING TEST

o permit us to send you at our risk
' th: acu-matic, adevice whichautoowners
here are praising? Install it on yoor
a & it atour risk. Unless h trims dollars o
y«mr gas billa by nnnng ap tusn % on gusoline eon-
iu:m WES AT POW ﬂ]mein:'r pickup and
eration, the teat will cost yeo
Automatic Supercharge Principle
?uu—mlje in entirely dl.ﬁ;ﬂ prontl It operntes on
tha en @ princip antomatically 'duﬁ

Mindels
B 121 742,05 h
B C 10a21—F4.54 .
B C 20a26—F5.03

ﬂNlﬂrl

Mu,
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RADIO'S
GREATEST
_ CATALOG!
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Sep the mew 3-Way Porsonal TPortables, new Home
Becorderg and PhenosRadlo Comblnotions, Aute Ha-
low-eoat All-Wave models; Amatenr Receivers )
new T-73 walt Sound Systems; dozens of new Radio
Huilders’ Kits; new testers, tools, hoaks—Everyihing
In Radie at Lowest Prloes]

10

Radis Builders’ Handhaok. Radio fundamenials
for beginners. Invalusble. Omly..

Radis Dictionary. Complete, :|.|1l!|urllJ.tl'-|..
Evervone in radio necds e Ol e

ALLIED RADIO CORP.
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wd 3 | 833 W. Jacksgn Blvd, Dept, 5-F-1 ]
] il | Chicago, Illineis )
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b= s 0 Enclosad is 1e for Bullders’ Handbook. [ |
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250 Vellotype Business Cards for 53‘!’

Pull Tab Case Loose, printed in Black, 4 4 oriee
F R E E Complete with Pull Tab Case 5225
with your '"'d“' You musl sse them to belisve that
& 4 such gquality can be possible at
these pricez! This modern process
produces o business cord you
won't have to apologize for.
Business leaders everywhere

use it with no sacrifice of prestige.
Write for samples and price list.

The John B. WIGGINS Company

1167 Fullerton Awe., Chicago, Il

KEEP YOUR DOGS FREE FROM WORMS

NEMA c.%5u0

APSUI.ES

Use Nema Capsules to remove large
roundworms and hookworms.

EFFECTIVE — DEFPENDABLE

Drug Steres Sall
PARKE-DAVIS Products

NEMA 'g

ol i
i |
i
nama b TR
AT

wasn
—-

MAIL COUPON TODAY

Write to Animal Indualry Dept. Degk M-B0-F
PARKE, DAVIS & C0., DETROIT, MICH.
Send FREE Booklel No. 653

HAME
ADDRESS
ciTy
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Dubious, Now Enthusiastic

about HAWAIIAN WIGGLERS

“When I first tried the No. 3 Hawaiian
Wiggler [ was dublous but I fished this
bait on many trips. The nutat:md.ing re-
sults I had with it
it te be wnsur-__,
passed for _ T

Weedless Hawaiian Eligt -

" Extra Skirts 15¢
_FRED ARBOGAST, 1606 North St.. Akron, Ohio.

action and an exceptionally goed weed-
less bait."—Charles Rew, Jr.. San Antonio.
Write for Free Catalog on 2"
Hawmm.u Wigaglers. —

el

PAINT WITH POWER . . . GET

A Factiny L Fonish!

Sl-\"l" timu l-l1li

profeas rl:rmliru—
sults with 5 e-_uhr

inphragm
principle and advanced fentores, Spraya
nt, varnish, enamel, lasquer, § b=

Clean, Oil-Free Airl
Ball Newer
Need Lubrication!

No Pistons to Wearl

wde, ete, Hundreds i;f Ees, N, B
Outfit a3 shown, only S$18.38 without
motor. (Bhers low ns 3510, At dealers
or write

FHEET erte :I.'nr Ilg:atrntrdsu-m on
peedy Sproyers Compact! Portable!
DEALERE Wﬂlefurmurbdfeif’fdu

W. R. ERDWN CORP., 5720 Armitage Ave., Chicago, lil. Dept,3-F

Grimy Hands

clenned quickly with
SKAT, original and hest
Faste Boap. Keeps hands
smanth Cleans almost
everything.

HAND sOAP

ME BIG MONEY .z HOME /

NEW INVENTION

f&cbzopf’alea by Brush

SKAT CO., Hartford, Conn.

IH!.’"J.' I"IJl.'l file |] v 111|-L:-r|. ik |L| e} |_|||-55||_|||,,
Replate ..ﬂ.llu—
haote

II{'I-".
hotmes, slones,
iralile, Bp |:'LI||

big earnings :"I.I

rt u]: d. Ctfit
ebe, peady for wse. Mo ah op reqedred.
r from 82 o &5 an hourin .-IIl.tII e biaisi-
Small investment starts yiou in bosi ness
il Tl.|:h. nk. Muachine can pay for ltself in
. Sed TCHIAY for FREE SAMPLE

||Ih’|!'- tesl HOOKLET how VI E have
..'. |I’L imcome fraom o bysiness of YOI I{H'l.'. |
il wpon aatisfied costomers. Act at once]

WARMNER ELECTRIC COMPANY
225 N. Wahash Ave., Chicago, IIL.. Dept. 5-F

SAMPLE and
BOOKLET

EEFLAINE ALL
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Want to be a

DRAFTSMAN

See page 13A

FINDS BURIED TREASURE!
NEW GOLDAK RADIGS(:L‘JPE

NEW PATENTEDR 0
HIGH EFFICTEN

: et P i B
BEaCtitrer A M :"
I -~ 4

THE EOLDAK EO..- Dept. P

1031 Ssuth Broadway, los Angeles, Colil.

‘\nﬂw hl.nb.-' for hobindsta, eeafltsmen, model makers,
kers. workshops! Mead's sensational mew I.l"u‘\'

‘ikhl.'l} H gulekly shajpee, carves, annads ol pollEshes Wi
MFF AL and PLASTIC projects! Cutls fast ond clean on en-
Hn-rm. huours u|' tirvsamie hand work, o beiber Juh-
Nothing else like . You meed this eniirely new
unless 1007 aniisBed,
I Wil tnday for Fn-f'lrrulnr'rlllrl:r'lluurl'lu
BANDERL mrestion will save you I.|m-!
meoney. troshls, Write—a post-asrd will dal
I -FOO 'I' GLIDER
Easily built, illl.l-‘l‘lll-l‘-
CLEVELAND
CONDOR
® 4&" Faglet iBaby Dowius pel l._'ll-dd
o Rend 5S¢ for latest catslop of
Bid Clevw-
Lomedl Moslals.
CLEVELAND MODEL & SUPPLY CO. INC., 458855 Lorain Ave., tllﬂlllt Ohin

. intriente sernlls, curves., Tilling mble,
E
Kind of looll Sald on 8 Tape® Trial, Money Back
i, (U usirating boor the amnsing new BA N
MEAD srt[:uuu:s CO. 15 Sa. Market St, Dugl. BS-26), CHICAGD, U, S. A
Class E
Saars for hours,
LINE il I.[l'\.dt't Alrplanea’ n-;ulurlnp-
n EW!
152 Day toRun/ =R
y 13°aDay toRun/ 23

See it
at your
ul.lard.
ar Een

“Floating 2 =
Go any plose For LESS! Trine—  Drive™ a

ta work—sports—=make doli verie]
A1l st nmawing sovingl 100 miles
mor gal. 30 miles per hourl Kew
“Floating Drive™ delivers powier
of husky Cushman engine with-
aul need for chatch pedal, gear
shift! New springiog.  losger
whewl hase, ele., Ve near opute
comfort,  All-stesi Batier L
brikes, lights
“RI‘TEI Hee your dealer—or =end name for aew  leslraded

® hookiet, full detaila and very low peicos. Wrelle Today!

CUSHMAM MOTOR WORMKS, Depb. P-&, Lincoln, Mebr.

.

frama,

Always write your name and full address elearly when

' amswoering pdvertisements.
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Defying the Pacific in a Sailboat

(Centinved from poge 79}

around the top of the drawer. Into holes
through the wood are fitted three-six-
teenths-inch rods to hold the mulligan or
coffee pot during stormy weather. If we
want a one course dinner, we pull the
drawer out eight inches:; two courses, 16
inches; and for a special oceasion, we pull
it out 24 inches and light all three burners.
A small oven made of two one-gallon cans
works fine. In preparation for our voyage
to Honolulu, we stowed 1,500 pounds of
concentrated foods, fruit juices, spare gear
and 18 gallons of water.

We obtained clearance papers from the
customs house in Monterey. Hoisting our
homemade folding anchor and stowing it
and with our homemade eight-foot ply-
wood dinghy folded and lashed to the cabin
side, we began our adventure. With a light
mainsail and working jib set, we were soon
averaging six knots on a south-southwest
course, Heavily loaded, our deck was only
13 inches above the water and we were
continually wet,

Three hundred miles out from Monterey,
on the morning of the fourth day, blue
skies gave way to scudding inky-gray
clouds, the rhythm of the sea grew faster
and its impact sharper. At noon, a scatter-
ing of raindrops increased to a hail like
buckshot. The first huge wave curled
aboard. At 2:00 p.m., we took in all canvas
and tried to heave to under our navy-iype
sea anchor which is a steel hoop 32 inches
in diameter with a conical-shaped canvas
bag tapering down to an eight-inch open-
ing. But we found that instead of taking
held of our bow and keeping her headed
into it as a tail holds a kite, Confucius was
held wallowing in the trough: the worst
thing that could happen. We hauled in the
sea anchor and let out our homemade sea
anchor, which consisted of two pieces of
planks one by twelve by forty-six inches
long; set at right angles to each other, leav-
ing an opening of four inches between
each board, the lower board ballasted with
lead to keep an even keel. With chain
bridle attached, we found it had an imme-
diate steadying effect.

At last, hove to and with everything on
deck well lashed, we hung on together in
the cockpit dripping wet in spite of woil-

(Continwed to page 189)
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YOU CAN TAKE IT!

DUAL 8 MM

Now comes the Cinemasfer—built by one of America’s
outstanding :L:n‘w:isiun manufacturers—to give you the
thrill of making professional movies—in color—at
prices to fit your pocket,

Engincered into the Cinemaster are the three most
needed essentials of successful color photography, a
dependable exposure meter, aceurate shutter speeds,
and correct exposure over the entire picture area,

Compactly built and trimly shaped, the Cinemaster
E-8 handles with utmost ease. Smartly styled and
finished in antique bronze, it is & camera you'll be
proud to be seen with. Exaomine it today! Many
dealers offer extended payvinent terms—which makes
vour Cinemaster even casier to own !

MNO OTHER CAMERA of any price
offers all these footures

Co DI_|_lir|l'||_ Exposure Meter nml Opli-
<l View Finder. .. Minimized Parals
Iax , .. Three Speeds . . . Exposuro

Caloilator . o o Conlinmons Hismusing
hongenkle I 2.7, 1.9 and

_!.--:l-.-i i Ulii-l"k. .E':;I_'i:\’
.i'n-'-til.[.'l: Culll‘l.ti'.'...-‘"'p'.'rl.iﬂ
Sprockel ... Improved Gov-

Loy
Take-L

I r

ernor ... New Powerful Spring Motor
..« Foral Plane Shuatler. .. Takes
ANl Mapkes of Color of Rlack and
While ]'-.||||r ir|:-r||||-:|:.-,7 e l:n'un-:rlll;r
UniveX Straight 8.

=

Unrversal Cavers CoRPORATION,

||.-|.-._ Es-2, MNew York i'it}'.

Zenid me illusirated folder which de-
scribies the pew Cinemaster Dual Smim.

g

13.5 lans; other i H

models §16.85  -ldires !
and $19.95 il Slale

L-.--- - UL
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NIGHT'S REST IH
Ta=-pat=co
SLEEFPING BAG
the trail of that old
mpsaback!”’  Don't disturb him
going from camp to hunting

ground. Add to the enioyment
and success of all your hunting

Camp  on

trips—get o Ta=-Pat-Co Sléeping e
Hag CaiE sports eqaipment i
not oo lete withonr one. Sold ll rfln- for

by sporting goods, denlefs avery-

Youri iy
whiefie,

@40 Big Fascinating Pages
11% Colorful ustrations
& Official Road Maps

“JOYOUS VACATION DAYS in Tennes-
see'’ completely describes the mile-high
Great Smoky Mountaing, battlefields and
historic shrines; gigantic TVA dams and
lakes; metropoll cities and guaint
mountain wvillages; State and National
Parks; plantations am;l unqpmled wilder-
ness; and ever ennessec—the
ideal vacation It's FREE, send for
yours now!

DEPARTMENT OF CONSERVATION
494 State Office Bldg. Nashville

tl.!.

B,-I:tm WORK WITH THIS
DURO JOINTER

Many fobs are rmulned by upeven
angd poorly  jeimied lomber, Noi oo
when you pse = Dorn Production
Joiiter—your woml will e made
smoodh, straight, free from nicks and
ripoles and your work will take om
i profedsionnl appearance, You got
beavier than usunl constmuctilon; one
pieee polid steel cuticrhead amd ahm’:;
prodeciion Teoee thot eliminates the
EAp heiween fence and rear fable;
extemslons - which give $07 support.

HSend today for catlalog E4L-A for
full information abeul Dure Tools.

DURO METAL PRﬂDUCTs co.
Dept. PM-18, 285 ildare Awve.
chuuuu. Illlnn

DOENUT WHEELS
with Outside Valves

These new wheels wear longer, ride
easier, prevent joltimg and spiliago.
Developed by Muossslman, the in-
ventor af the airhesl for alrplames,
Mo malter bow carelessly tire |5 al-
lowed 1o run under-inikoted, valvo
eannat  bi o eut er  damoged by
“preeping.*’
Ideal for wheelbarrows, carts,
frucks, spray amil greasing
boat dollies, ele.
Threa slzes—I0°" x 275"+ 12 x
3807 16" x 440", Unless you
are a rated manufacturer, encloso | Be
pashnn in writing for |iE'|:"H|1ul‘t
he® el |I'-"l?ui"'||'| I=
R, BCOGETE OF g

|| _,.ll'u' e prinfs

hand
g,

it
il
25 dn

MUSSELMAN PRODUCTS CO.  EX25-A 51 Clelr Ave.  Cleveland, Ohlo

mﬂq Pocket Size Cooking Kit!

PFopular Mochanics, P, 873,
Fry, cook, or heat,

canned  goods, Jiquids,
or other fomls with HEATABE, new smaokes
Bi-prdsonous  tablet  fuel.
and tube of HEATABS
Enlal box, Seie, smple
la s, o pnek or Atord.  deal for
I, chbin, slop, or  laboralory,

HEATAB COOKIT Send 81.00,
New Tablet Fuel

COOKIT [OFFER!

4. W, SPEAKER CORP., Dept. J-1, 16588 Water St.,
Jobbers, Deaiers Wanted

PAINT STRIPING TOOL / ONLY

A Lasy lo Uie as a Pencil! $400

POST
With ihis KEW TOOL (nok n bruah) -war,t-nria =nn now draw Dines

leas, oulorfeas,
lirmites oanily, &
ki galapfuil e

For

*HEATAB

Ovder from this ad, veeelve one sds
ditksaal tube of HEATAES FREE

Milwaukes, Wis,

PAID

wilth palnt, Used ©on swcos, m -nllh enlslneia;
Turmitire., Qinadeim Noors and &l homs sorkaha
Hend iy I-l y r-.'\-r mmphh foadl
Slriw.t add Iu!gur,- (] HoF padin s LAIG" whie siripe, Encluding s jest=

nblt gudle. epiuling insrnctiona, str.

Tool uses painl. enamel. |scqeer. stn.  Patenbed
interohangen Bipa are mvaiisbis I'e-'r wider or
MArTGWAr EErigeea

Paister siid Crallsman Shauld Ows One
g e D R
Four Lirg IEP!FFnﬂM'l Ill:ur:l. © hr:iﬂn:i'u

iterature, efe.

relunid your mnhdy}rm}l:‘!;-.
WENDELL MFG. CO.

2560 M. Achiland Awi. Chicagao, TN,

110-VoLT AB LIGHT PLANTS

& m-mr-ltm‘s furnish AC same a3 cily
current. Tideal for stand-by. Wil]l keep
oil biirners, stokers, refrlgerators, ele,
gning when power line goes alf, Alsa
eonverters, frequeency changers, Diesels,
DM motors with AC take-off. Sizes 50
o 10000 watls, Write o

KATOLIGHT, 18 Elm St Mankalo, Minn., U.S.A.

GARDENgnsALL-
PURPOSE TRACTOR

¢ Low “MASS PRODUCTION™
Prices. 3 H.P. to 8 H.P. models.
Walking and Riding Types. Plaws,
cultivates . . does many other
farm and belt pmvcr Johs.

MOWER ATTACHMENTS

far all EHAW models

weery  painted artieles
.

14

bath Cutter Bar for hoy.

are amallable . - .

wieds or tnll grasses. and Cylinder u'nefur e o]

lawns, esinies, golf conrses, cometerios, ¢ ,.';'L’x
SPHA‘I’IHG Cutter Bar
is wnotker joh that %llhw Tlnc'rnm: Bandle nicely,
Tictuma pi ielt shows ith 28 gn

hR Peppy Pal" wilh
ﬂ""’" 'n'l-rl-Led-:-r ‘F‘IEI L I.ﬂHI PRICE . . . alsa 10

ER. FREE LITERATURE on thig
snd oiler medela. Address nearest ofice.

SHAW MANUFACTURING CO.
rodl BT g, Kansay, S0 Mog.

Say wou saw it in Populnr Mechonies!
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(Continued from poge 187

skins, boots and sou’westers, For us to be
among waves 20 to 30 feet high was to be
in a world of wild valleys and toppling
mountains, and the wind blew for 76 hours
at a velocity of 30 to 60 milez per hour,

Finding it useless ito stay on deck, we
crawled into the ecabin. Unable to eook,
unable to sleep and unable to lle down, we
braced ourselves and hung on. On the
fourth day the seas subsided, the wind
lessened and we dug out the mainsail and
working jib. But we could make little
progress because the wind had died away,
almost to the vanishing point.

For making observations to get our
bearings, we had a small sextant that
Rosalie had made out of two small vanity
mirrors, five pieces of hoop steel, a small
15 cent telescope and a wing screw. I used
a tiny second-hand Boyce Mier, A large
precision sextant is impractical on a small
boat at sea due to rolling and banging. We
used a second-hand five-inch compass
which I had bought for $5.00 and built into
a weathprproof binnacle made of galva-
nized tin.” For chronometer, we had three
one-dollar:watehes set in a case hollowed
out of two small pieces of old mahogany.

During the night of the twenty-third
day, there was a murmuring that was al-
most a whisper on the water and a salt
freshness in the air. At sunrise we wel-
comed the sight of great scudding trade
clouds out of the northeast. Soon a fresh
breeze sent us flying along, leaving a bub-
bling wake behind. Just before dusk, on
our thirtieth day out, a long gray subma-
rine appeared. We signaled for half an
hour without receiving recognition,

For the remainder of the voyage, we av-
eraged a broken stay daily, due to sudden
squalls and constant rolling in the swells.

At midnight on our 46th day out, ac-
cording to our navigation, we should have
been 30 miles from the Island of Maui. At
12:30 p.m., the starboard stay snapped for
the fifth time; having already used all of
our 50 feet of spare cable, I made the spin-
naker halyard fast to the chainplate and
decided to come about and head straight
for Kahului, Maui. And at daybreak, we
saw Kahului just where we expected it to
be. Carried ashore, we found the streets
and houses apparently swaying, so we had
to lie down for awhile, but we had made
the first long jump in our tiny craft.

JUNE, 1941
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57,256 Pipe Smokers
are still missing!

Amnng hard-to-please pipe smokers a high
percentage naturally enthuse about Bownp
STREET. Applying this percentage we know
that about 57,256 pipe-smoking readers of
this magazine—for whom BoND STREET
is a "natural”—still have this grand discov-
ery to make.

So come out of hiding—and trv Bonp
STREET!

It contains a rare aromatic lobacco not
hitherto used in a popular price mixlure.
Rich-tasting, bite-free—Ileaves no tobacco

rdor in the room—even the ladies approve.
I'ry t—today! Only 15¢.

15,'-5 GEMEROUS SIZE

POCKETTIM

A Praduet n'F PhI"p Marris
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Wonders of Under-Water Movies

{Continved from poge 15)

Before each scene the actors are care-
fully rehearsed. If Perry is directing, he
simply asks: “Ready all?” Cameraman
nods, cast does likewise, they dive in and
the “take"” is made. Most scenes require 20
to 30 seconds; a few have taken twice as
long. For instance, in the wedding scene
of “Underwater Romance,” it took the
preacher, the bride and groom and con-
gregation a minute and 15 seconds to file
through the underwater church doorway.
Perry’s actors and actresses range in age
from about 16 to 25. Three out of four are
girls,

A pood surface swimmer isn't necessa-
rily a competent underwater swimmer,
Perry would rather start with an average
swimmer and teach her hizs methods than
try to train a girl who has had quite a bit
of surface swimming and imagines she's a
topnoteher. Give him a good novice with
sturdy heart and lungs, strong physique
and a will to work and Perry is satisfied
he ecan teach her the technique. A main
requirement is that all the actors learn
to hold their breath at least 45 seconds.
With this in mind Perry teaches them to
“bob™; that is, to take a mighty breath just
before they submerge and then exhale
vigorously. They're all called upon to do
this 100 times in succession. For two weeks
prior to making a picture they bob at least
an hour and a half each day.

Next they learn a special stroke Perry
has developed [or underwater high jinks, a
variation of the erawl that utilizes a trudg-
en kick, or four beats and one seissors kick.

All his girls learn to swim in unison as il
they were ballet dancers. Each must learn
to stay under water for at least a minute
and swim under water at least 60 feet at a
stretch, With a couple of weeks' training
thev're able to do this with considerable
grace and ease, The training starts with
surface dives, followed by underwater
swims of 20 feet, gradually increased to 60
feet or more,

Perry insists none of his scenes are
faked., In “Neptune's Daughters,” one of
the pupils in the undersea school (Perry's
sister Aileen), wrote several lines on the
blackboard. Many observers thought that
scene was faked, It wasn’t. She actually
wrote the words en the blackboard while
swimming submerged, though it did take

190

considerable practice to make them legible.

Perry has had plenty of thrills, *I
claim,” he says, “to be the first swimmer in
America to do fancy diving in a burning
bathing suit. I did this for a Paramount
News short. If the diver isn’t careful the
wind may whip the flames into his nose
and lungs, which might prove fatal.

“Here's how I did the trick: first T put
thin overalls over my bathing suit and
sprinkled them with gasoline. Then, while
perched on a springboard 30 feet high I set
fire to the overalls and did a flip, or two-
and-a-half. The stunt consumed only two
seconds from the time I left the spring-
board until my body pierced the waves in
a swan dive. I didn't even get scorched,
but the fact that my eyebrows were singed
was evidence of the close shave I had.”

Perry had another thriller recently while
making a safety movie with Elsie Davis,
one of hiz pupils, for an automohile com-
pany.

“We were supposed to show hdw a per-
son, after an accident, could bredk out of
a 20-passenger bus lying on a river bot-
tom,"” he said. “In one scene when we were
‘trapped’ in the bus, I was told to make the
action look realistic. This wasn't difficult
for actually we had a narrow escape. Sev-
eral of the heavy seats were wedged
against Elsie, due to a heavy current, and
I had a tough time getting her free. The
shooting of this scene took a minute and
45 seconds and I don't know to this day
how I held my breath that long.

“While filming this same picture the
cameraman was shooting a geene in which
I was inside an automobile 20 feet below
the surface. This was according to seript,
but when the doors jammed that was pure-
Iy accidental. I tried to force them open
but they wouldn’'t budge. Noticing my
predicament the photographer signaled for
Buddy Austin, a friend of mine who was
on the bank.

“Meantime I failed to break the glass,
and just as my breath seemed exhausted,
Buddy placed one of his husky feet against
one of the doors and forced it open.”

@[ Names and addresses listed in the index,
page 4-A, show where to buy manufac-
tured products described in this magazine.
Say you saw it in Popular Mechanics.
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Give 'em room- -thev're
moving! Cranemen swinging
their giant loads of tank frames
and turbine castings . . . oper-
ators of massive presses thump-
ing out parts for guns and
motors . . . workmen lit by the
flare of electric welding—mov-
ing to the quick beat of the
punch press, to the rumble of
the conveyor, to the whine of
the whirling lache. Things are
rolling roday in America's
facrories.

Action—cthat's what we're
getting—from the world's best
workmen and the world's best
production machinery. For the
American workman of today
is a superman compared with
his counterpart of only a few
decades ago. Induscry has given

him as helpers mechanical
strong men in the form of
power tools and machines.

These mulciply his effecrive
strength; they help him rto
produce more—better—faster.

Menand machines—they 've
made the American standard of
living the highest in the world.
Now, waorking rtogether as
never before, they're making
the things we need to defend
that American standard.

Heads vp! Industry is on its
way —meeting the urgent re-
quirements of the immediate
present.

Teday, as for the past 60 vears, General Electric scientists, engi-
neers, and workmen are finding new ways to apply electricity to
muleiply the strength of the American workman's muscles—to in-
crease his efficiency—ro make America secure. General Electric
Company, Schenecrady, N. Y.

GENERAL
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MAIL THIS COUPON FOR

AUTOMOTIVE SERVICEMEN'S
“HANDY HANDBOOK”

FREE

NAME.

CITY i

B

BURD PISTON RING CO., Rockford, 111,

Piease send Folider o BURD “Gral-Flox'® Pisien Rings and &
copy of ihe Automative Servicemen's “Handy  Hamdbook™.

ADDRESS.

o BTATE...

“Gral-Flox"' i3 not
a mere plating procs
eas. It's a troatment
of the metal itsell
—extonda elear
through the wearing
EE.

vGrafFlox™  rings
* elimingte the run-in

peried.  Friction  is
eut ba & fracton - . .
fuel mawvesd . ., . pop
and power added.

“Graf-Flox'' quards
apainst scuffimg,
scoring, seizing,

JOBRBERS!
DEALERS!
W uh

}]:||:|:|.' motorists nre now sEving gis
and ail . ., are pgetting Lhrilling new
e ani  power from their motors.
Why? Because they've had n set of
Burd “Graf-Flox'' piston rings in-
stalted, This revolutionary new Kind
of ring possessex an nherent seli-
senting surface . . . inherent self-Iu-
brication that reduces friction wod
frictional heat to a fraction, Devel-
aped through 12 long months of lab-
oratory research, and performanee-
proved by tests on the race tracks,
this ring hrings guicker self-seating

. mew freedom from eticking and
sluggishness . ., and extra long life,
Muail eoupon for Tull facts.

BEURD PISTOM RING CoO..
Dept. 101-F Reckford, |llinais

usirated—
Marlin's depend-
ahle, bolt action,
clip magazine re-
eater, Fearures
NEW trigger and sear
mechanism of proved su-
periority, special military
type one-piece buitstock,
amous Ballard
rifling. A big 510,35

value at v.auas

Send Gc for handsome THE MARLIN FIREARMS CO.
new catalog to —3

3 Willow St.. New Haven, Conn.

TOWRS ON REGUEST : Mariin signet ring, simutsted gold. Iaclose 10c for pastage, packing-
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America’s "Sea” of Qil

(Continued from poge 3)

produced by wells whose rate of flow, un-
der a system of state regulation, is being
held back. Tt is manufactured in refineries
which are and have been operating sub-
stantially below capaeity.

The petroleum industry has been called
upon for continued expansion to meet
growing needs in the past 20 years. Per
capita consumption of oil is equivalent to
eight barrels as against four. There are
nearly 30,000,000 motor vehicles as against
3,000,000, There were 23,000 oil burners in
homes and factories then, more than 1,500,-
000 now. Consumption of heating oil is
100,000,000 barrels against 10,000,000, The
tonnage of oil-burning ships is nearly 20
times that of 20 years ago. In the past 10
vears the consumption of fuels and lubri-
cants by aircraft has increased tenfold.

Increasing production for defense needs
means less an expansion of existing facili-
ties than operation of the present petrole-
um plants more nearly at capacity. Our
petroleum industry, which is the largest
and most efficient in the whole world, has
discovered and now possesses more oil
than any other country in the world. An-
nually it produces two-thirds of the
world’s supply. This nation has the happy
advantage of being the only one in the
world in which military, commercial and
civilian needs for petroleum and its prod-
ucts simultaneously can be met, war or no
war. More than 1,000,000.000 harrels of oil
a year are being produced from 395,000 oil
wells located in 23 of our states. There are
thousands of oil fields in this country.
Some 306 new fields were discovered in
1940 alone—more than in any prior year,
and more than 1,200 have heen found in
five years. This country now has not only
the largest petroleum reserve in the world,
but in the past decade its petroleum indus-
try actually has discovered more oil than
it has produced. In the last six years the
industry has found twice as much oil as
the nation has consumed.

Crude oil is transformed into gasoline,
lubricants, and thousands of other prod-
ucts in more than 550 refineries located in
33 states. In the field of transportation this
industry utilizes every available medium,
and itself operates more than 200,000 miles

{Continued to page 194)
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Make it » Do the Job
Yourself « Save With
the Helpful LITTLE

: LIERARY OF

Here at nmazingly low eost s the practien]l help yvou need
for making thing: and doing everyday jobs around the
house, “Each booklet complete and illustrated with photo-
graphs and diagrams. Only asimple tools needed.

METAL PLATING & COLORING
=—Essential formulas for dec-

PHﬂ]’q_l EMLARGERS — Shows
2y
aFnting, coloring, plstiog

e Lo - amnke fowr dbf-

vird, wnlargEers.
OUTBOARD RUNABDUT-Fast,
Vebottom Tsomt, 14 {6, long.
ELECTROPLATING — Copper,
‘nickel, chromivm, gobld, &il-

metal.

FAST ICE YACHT —Complete
detalls on B ldingg and sakl-
ing Class-F leo yachi.

EXTRA ROOMS IN ATTIC—AdA

ViEr,

POWER TOOLS—HBuildyourown vl 10 Wour lome By bullds
workshap  machines. ssws, Ing extra room in aitbc.
lagte, drill press, cte. BASEMENT PLAYROOMS —

WELDERS=Dwialld on are @l Bulld atirnctive playreans e
spal weliders for 110 woli your basement.
AL, PHOTO FEI“N'II'EHS- I— For both
COLORED COMCRETE GARDEMN professbanal  and 3
FURNITURE — Tottery, HhOLoETnRNers. Nernlive
bisiches,  birnd bBaths, aryer, =plit secoml Liner.
dinls, misc. SAILING DIMGHY—Thiz 1400,
BiRD uousll!.—q’:nlmw 1m1|.:r~i:. 'é."-‘ll]lt__lg“'ll'l-'l'-“ 140 g, . of
¢ cal 2 TS
Ararimont houscs of Tusiic TRAILERS—3iduet *'tear dron'
desiim. iu.llf;ﬂ'\ tralloe; soveral willity
FARM & GARDEM TRACTORS Tyt e,
—Two traciors you can bulld METAL CRAFT—Simple inslrse-
from old puls Parts. _Ellm'li?”lur Ilmixh:lnu novelbies,
TAXIDERMY—Fun and proit in i MELICIE I
mounting  fish, =mell aniks MAGIC FOR EVERYBODY —Sim-
mals. Expert tells o, e ;rltlw o pexile  your
AUTOMOBILE KIMKS—Momey- EARDILES.
spving shorleuls hn:.e-:".:::n CAMOEINAG—FHow to-bulld-1t de-
actuml experience. tadls on 18-, Cansdion 1y,

Bl

1 BMULAS Prip- LOWER YOUR FUEL COST—
I:I'::;'l‘lr;g I:F wng:‘l'\-.rgr_k an- Practical hinks on firisg
o8, Lrushes, paper, FUgs, furnnee, handling drafis,
marble, ete. B3, BoAps and weather sivipplog.
Wlmige. WooD TURMING—How to use
COSMETIC FORMULAS — Make Inthe and chisels correctly.

TRAPPING SMALL AMIMALS
Loring fur hearers, pregeer-
gy En.l.l:. traps;  drcssing
skins.

MOTOR-DRIVEN MIDGET CAR
—Complete details on bo's
fraE-pewestd foF alao motor

=egaber,
TRAIMIMG YOUR DOG—Tench
T

;‘w obedivnoe, Lricks,
piEnting.

SMALL CASTINGS—Build small
gai or oleciric furmaes to
melt hrags, copper. allovs,

MAKING MONEY WITH HAND
LOOM — Consiructing hand
fooms  FoF  Woaving  FUEE,
spreade:  leather novelties.

HANGING WALLPAFER—-Tricks
of hanEing paper; alse haw
to pofinish Moors, poalnt yoor
home.

BACKYARD EA‘HEEPJIIHEI =B

TELESCOPES — How to nd leeting and planning.
lens and make mirrer for 4 FLAIN & MNOVELTY WOOD
inn. reflecting type. FINISHING.

CHECK TITLES WANTED—CLIP AND MAIL
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Ferd mie the “Little Libmry®' booklets checked above. T enciose re-
mitianee for S . . . .. Send OO0, (U0, 5.0, onlyp O dmiaiosom omdee §1.00)

Creams, lotions, olher prodl-
uels for yourself and toe sell.

TREASURE FINDERS —Tiuild
FOUr own irensure finders
and metal localer,

LOG CABINS & TOURIST COT-
TAGES—Two cablns] sovernl

; inexpensive tourist cottages.

FOOD PRODUCTS FORMULAS—

- 100 formulas for cveryday
necesslties.

QARDEN WOODWORK & FUR-
MHITURE—Hitdonr furniture,
trellises, fences,

SOLDERING & BRAZING—Full
of practical information.

MIRACLE PLAMNTS —Grow
plants  withoui  =0il: mix
your own [I-1 salution.

HOME WORK OPPORTUNITIES
—Handicraft projects  with
males possibllithes.
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EVINRUDE

i GIVES THIS SMOOTHER

Yeylindr

PERFORMANCE

S-M-O-O-T-H! . . . here’s
silky smoothness , . . surging
responsiveness . , . thrilling performance that packs more
pleasure into every mile! And now you can choose a four-
cylinder Evinrude right in the same price range with "twins”
of comparable power. Ewvinrude offers 4 grear "fours”
— see them at your dealer, or write for new catalog!
MEW FULL REVERSE! Now yours in two famed light
motors, Evinrude's advanced development of Full Reverse!
Steer in any direction . . . reverse the course , . . back
away from crowded docks . . . the last werd in complete
mamneuverabifity is buile into these two models,

CATALOG FREE! Handsomely illusteated, full-color catalog of g
Evinrude modeli—also catalog of 6 Eleo models priced aslow as $26.50
—handy Beat-and-Motor Selector and Boar Guide f

of Leading Builders—Free, Address, EVINRUDE |
MOTQRS, 4769 M. 27th St., Milwaukee, Wis.

Al Prices F. O. B. Factory and swbject to change,

AN EVINRUDE
FOR AS LITTLE AS

Cilw . B ss s nusabamnn

JUNE, 1941

SEND FOR THIS 64 PAGE

BOOKLET - FREE

Contains more than sixty fe
short cur ideas on repairing . *s b,
automobiles. “Cures for Sy *
Used Car Ailments" is fully *“%*r-l*

illustrared and should be in
the hands of every good auto
mechanic. Write today for
this book. Free! "

CHAMP-ITEMS, INC.

6192 MAPLE AVE., ST. LOUIS, M

FIN
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1 DON'T CARE IF HE DID TELL

YOU TO GET SANI-FLUSH TO

CLEAN OUT THE RADIATOR

h works 1'I:r!r||f|'|:ff:; to
5 g 1
In.u-t and ht‘iﬂ.u.

. Water ¢

gani-Flt
ppmve T

worth o g or ftral
ok fruc e
1art st o have
the t::(' job }-nurﬂ'“' .?r Plain
Do . ryvice station d”i! st on
h, out = jsnk l'“‘“-u:h‘ o 1] i
SR :"\'“‘”dw 111‘=U1“ 5 clean-
nunt t Tint hren T A I ;iu.rl # OT
in 11;1:_:“'1 howls. {Ihr'j:': A,
mﬁl fl aold ¥ ﬁ”'“ml: ghores.
i) ¥ f-anil- L eien
o ware and 3N L rienic
I“"lﬂmﬂa ofe sizes. The ”‘:'Ll-i{:
10¢ and 2F Canton, Ohio.

pProducts Co.,

Dont Gambl/e

Guard against trouble
from Minor Injuries-

Burns.Cuts

Scratches, Brulses or Scalds. Tie wise, Guard agalnst infections
which may “loy you up.” Clewnse wound instantly. Thon sppl

gfective, Inhibitory antiseptic OIL-0-80L (flormerly Cdl-of-Balt]),
Used for over 40 years in thousands of factories, guroges, industrinl
first abd stations, fire departments and homes. Worke four ways:
Combats infection; helps cheek oozing of blood; stimulates heal-
Ing; ?ulﬂHl}' helps relleve paln, Only G0c at your drugglst’s, Must
satiafy you or your money back., Get Messe's DIL-0-50L today.
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of pipe line, 140,000 railway tank cars,
75,000 highway tank trucks, and what
probably now is the world’s largest tank-
ship fleet,

These operations, covering virtually the
whole United States, are so decentralized
that it would be a physical as well as a
military impossibility to stop the indus-
try's service of supply. Admittedly pro-
tection of stored products from bombing
presents some difficulties. Yet while the
industry's larger storage facilities are
grouped near railway and waterway ter-
minals, a large part of its storage is kept in
widely separated bulk plants located at
every sizable community throughout the
country. This decentralization, an advan-
tage to consumers in time of peace, be-
comes an important military asset. Just as
motor vehicle operators can obtain fuel,
lubricants, and service practically every-
where, so would military forces active in
any section find supplies readily available.

While present warfare is different, with
armies motorized, airplane fleets active,
and navies more extensive, the petroleum
industry has changed also. There are twice
as many producing oil fields as in 1917,
among them 250 with potential production
above 20,000,000 barrels. Petroleum re-
zerves are three times as large. There are
twice as many refineries. Stocks and stor-
age facilities are two to ten times as great.
Marine transportation facilities are nearly
20 times as large, and those on land have
been doubled. There are six times as many
local storage plants, and 16 times as many
retail outlets.

Remarkable progress has been made in
operating techniques since 1917, Oil wells
can be drilled five times as rapidly and
two or three times as deeply. More than
twice as much crude oil can be recovered
from a field. The producing life of oil
fields has been extended. Old fields can be,
and are now being, restored to production.
A doubled volume of refined products now
is obtained from each barrel of erude woil
New refining processes unknown in 1917
and improvement in processes then em-
ployed make almost impossible a compari-
son of refinery efficiency between 1917 and
1941,

Developments in the field of awviation
fuel provide means of measuring the prog-
ress of the petroleum industry. At least

POPULAR MECHANICS



{ -1.- Lf L

five different processes for making super-
fuels for airplanes have been devised in
the United States within the last few years,
Already productive capacity is twice the
demand, and will be ahead of demand at
least for another year. These processes
have given this nation not alone the largest
but the only adequate available supply of
super-fuels in the whole world, Within
about the time it takes to build two battle-
ships, and for even less cost, the industry's
refinery capacity for producing super-
fuels can be douhbled.

Wartime service means more to the pe-
troleum industry than merely production
of essential products. It means the deliv-
ery of those products when, where, and as
needed. It means the continuation of serv-
ice to the civilian population, so that peo-
ple throughout the country can continue to
own and operate their own motor vehicles,
boats, planes, tractors, and stationary en-
gines. It should mean much to morale, to
human comfort and convenience, and even
to success in war, for the citizenry to know
that even in wartime the family car can be
used with normal regularity.

Suppose the war period were prolonged;
that actual demand for petroleum products
and services exceeds estimates. Buppose
this wast industry, now producing two-
thirds of the world's annual output of oil,
were foreed to change from a routine to an
emergency operating basis. Suppose the
demands of war proved to be not merely a
change of markets for the industry, but a
real test of its capacity to produce.

No great difficulties need be expected
even under such emergency conditions. To
increase the flow of the nation’s oil wells
would be a task only of hours. To increase
the output of refineries generally would
mean a stepping up of operations. So all
along the line,

After the first World War, England’s
Lord Curzon said “the Allies floated to vie-
tory on a sea of oil." This was a tribute to
the American petroleum industry's service
in providing an abundant supply of petro-
leum products wherever they were needed
by the Aliles,

Today the leaders of the industry are
working with our government to make
certain of the adequate production, pro-
tection, and delivery of defense petroleum
supplies. To them the undertaking is a pa-

{Continued to page 197)
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BUII.]] THIS MODERN BEDHEAD!

sl
- I

FREE PLANGS

and Working Drawings

To this bedhead just add box springs and
mattress or a studio conch, and you have the
latest in sleeping luxury. You can build the
bedhead yourself, with headboard and cabi-
nets for books, radio and reading lights.

For utmost in durability, beanty and econ-
omy, use %" Tempered Presdwood,® the
Masonite* wood-fibre hardboard. This marble-
smooth beard is grainless, moisture-resisting
and eannot splinter to tear bed-linen. Properly
used, it will not warp, chip, split or crack.

Your Masonite dealer has a dizplay featur-
ing special sized picces of Tempered Presd-
wood at very reasonable prices, Mazonite
Corporation will be glad 1o send free plans
and working drawings for the bedhead . . . for
use with single, double or twin beds, or studio
couches. Mail the coupon below.

“Trade-mierk Reg, . 8 Pol, OF. “Vasonite™ identifics ol
praducts markeded by Afosowite Corparation,

COPYRIGHT 1941, MASOMITE COEFORATION
- L] L] LI T .- & »

TEMPERED -

L d L L ] - L]

MA N
=12 RdY PRESDWOOD -

THE WONDER WOOD OF A THOUSAND USES »
Sold by Lumber Dealers Everywhere

MASOMNITE CORPORATION, Dept. PM-§

111 W. Washington 5t., Chicage, Il

Mease send FREE |{I:nns for the Masonite Dedhead =
and rree sample of Masonite Tempered Presdwood,

Neome ___

Aildress =1 = *
Citw Srete___ .
If won lee din Cowede, wrile Alesomife Conipany of Carada, .

Lid., tialirean, Quebee, i

" @ 8 & & & & & & & 8 & 8 B ®
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.22 TARGET
. SINGLE ACTION
8 suors

TO GET YOURS!
Heavyweight
sport model.
Accurate:
hard hitting.
1034 inches. 2
adjustable

sights. All rim-  Send for
fire., Blued fin- FREE
ish, Booklets

Hurry to get
Iver Johnson gmi'-
Cﬂ-cltlnﬁ .22 Single
olt  Action
Safety Rifle.

Asens ¢ CGycles

IverJohnson

IVER JOHNSON'S ARMS & CYCLE WORKS
21 RIVER STREET, FITCHBURG, MASS.

DOES OIL WEAR 0UT?

U, B, Borean of Standards states: 0d does
HOT wear out machanically and may be used | ‘RECLAIMD
aver and over agnin.'* raclaiming) .
Thoasands of ear, truck and tractor owners have
proventhe troth utﬂu.istltmmt with the use of
'RECLAIMD." This revolutionary devics filters
nnd reclalmserankesse oll asyoadrive.
Slm Time, Troubls and M I it
Our 35-page [ilostrated booklet, “OIL | pr s ims
Fm."wntllnlmm'pm;det-'ira amnd AS

geastling oil ruth that wil : 4
e ity | phbiee
Mﬁ‘ ‘:T%\V eiae peaiers everyiohere)

SILENCE

DEFENCE AND

FACTORY WORKERS
Have e gl Friesd sew Lhis sashable Telt
KOTTD on thae hack of ous work shire
Theen waleh for "wiss eracka” from your fol-
low workers Siee 57 ¥ 6. 15 eodn only.

GENIUS at work [y iy sy ey

= PENCIL-SIZE HANDPIECE
27 | Fa “FINGER-TIP™ CONTROL

Tou, too will win real pleas-
FLEXIBLE ure . and peofit by using a
SHAFT Froredom Flemible Shaft
Warkashap. Porforms oounst-
leas fasks quickly, eficient]
eifierilessly  in e Or 8 :r:nl. Thousands Wse
ihem o4 wood, metal. glass, plastics, eic. Ten
USES 200 eil= -uz,li: handpioce “H:m'[h u:‘nuulv! ﬁ:lk‘;‘:r Htl:;
o DaRy neeessil EUCEE UTHHA]
'i“ﬂiﬂﬂl-ﬂl l,m!l.m YD“?ﬂI“. grlnd, ypﬂl lah, kil enEraves
£ =harpen, slot, sow, carve, clean, sand, @te. Idoal
for glass  elchipg, gem-setting and :||.I|||>|h:I 13
| dien, mobds, ﬂulm‘z HEH Only 148,05 for
£ Icte  Portable i
PE‘E“-S”-E E o, incllding Sl-plhece fc.
HANDPIECE | cossory set as ilustraled.

10-DAY FREE TRIAL

1I||nrur hank, il mol solished.
Enelpse $1 .00 with CL00L0, nnlcr
o i-tnﬂ F14. 0% ohek or .
FirRE A -fine nml-uwm'-'"
FREE! NEW CATALOG
Weite Toe it Tlustrates cossplets
[ FHJP.JL!SI»“ Tosbs  sard
v

FOREDOM ELECTRIC CO. |
Dept. 230 .
2T Park Pl., New York, N.Y, |
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MAKE AND SAVE .
MONEY WITH
THE HELPFUL

LITTLE
LIBRARY OF

MIDGET Toaen

Ak et il ik

ONLY 25¢ EACH
FIVE FOR 51.00

e low eost and practical help

vy msed,  DTlloeirated with photog

and Jdlagrams.  Order fodey

1. Thota Enlargera | 21, Mets] Tlating and Coloring

2. M Fi Outboard Runabout | 2%, Fast Iee Yaeht

3. Elestroplating 23, Extrn Nooins in Attie

4. Woodworking Power Tools 24, Basemeont Playrooms

5. Homemade Welders 25. Photo Printer amd Dryer

6. Colored Concrete Garden 26. 14 Fr. Balling Dinghy
Furniture 27, Midget Houge amd Utility

7. Bird Houses Trailers

B, Farm and Garden Traclors 28, AMetal Craft

9, Taxidermy 28, Magie for Everyhody

10, Autcanchile Hinks 3, Bullling 16 Fi. Canoe

I, Cleaning Formulas 31, Lower Your Fusl Cost

12, Cosmetic Formulas 32, Weool Turning

13, Treasure Finders 833, Tropping Small Animals

Id, Log Cabing and Tourlsi 34, Alotor-Diriven Midget Car
Collages 35. Trulning Yeur Dag

15, Food Produel Farimalas 38. Hmall Castings
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EASY LOW COST WITH

Duaild a boat at home. You can do it. Jus the
kind you've wanicd—power, sall, or row boat.
Thin latest odition of the DOAT BOOK with

12 pages, hundreds of photos, plans, dia- Croiser, 18 fi.

prama shows vou hew i simple glopsDy=sieg Inboard, 16 ft.
directbons.  Specinlly Lrt'n.ln:d for those with oo g pede S0 ot
limbted tools, Jittle skill amd money.  Build oo e e
biapds fo sell for profit too. _Ttl‘-"u 5\:_1('!111]'“!!5;5 p
10 it L
PLANS, METHODS AMD MATERIALS Tiydroplanc, 12 [t

Actunl working plans and photos of renl boats  Hunabout, 11 ft,
under eonatractien makes bullding eady. Shows  Ball bout, ¥ ft
materials needed and rock-bottom costs, Humn- LiHE

reds of piclures. Mo chanee for mistake.  Tn- !ﬂ;l ]#'I! Rl.ﬂ'l baat,
wludes also, navigation aml pilot males, handling b

salling crafl, bom kinks, boniing terms, and RUBabout, 18 fi
how 10 canvert old Ford motor for marine use, Howhoat, 12 fi.
Dinghy, B ft.

SEMD NO MOMEY Kayak, 173 fu

Order Hont Book on postal card. Poy on delive  Heetiona] Rowhast,
ery, plus few conls charres. Retorm In 6 davs 1% i
if not pleased angd gel money back.  Or sensd
NOwW
ONLY

only 1.08 with order and we pay postage.

Drdder fenday,

POPULAR MECHAMICS PRESS
200 Eost Ontario Street, Dept. 287,
Chicago
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(Continued from page 175)

triotic duty, vet more in the nature of
meeting specific needs for which facilities
are adequate than an emergency enter-
prise. In an industry which in 20 years has
multiplied its production of gasoline nine
times, its production of fuel oil three times,
and its output of other products corre-
spondingly, and which has been ahle to
inerease production of certain products by
one-guarter to one-half in less than a vear,
the demands of defense occasion little
worry to the military authorities or to the
industry.

Possibly the modern gpirit of the indus-
try best is summarized in this recent state-
ment of oil men to government agencies:

“Tell us what products you want, how
much, and when. We'll deliver!”

Dual Motor of Rubber Bands
For Model Airplanes

No kinking and less bearing friction are
the features of this improved motor. The
propeller is rotated by a number of twisted
bands in the usual way, but instead of a
rigid anchorage at the tail end of the
bands, they are fastened to one end of a
rocker arm, A second band is fastened to
the other end of the arm as shown, and
puts a tension on the bands that drive the
propeller so that they unwind without
kinking.—H. L. Bright, Ridley Park, Pa.

CEMENT VIRE RIVETS ATE \ LD
- .::,. J"::._ .|‘ﬂh,,,__ _,__.,_‘F' : il ;sj_p
: v, 7 T =l |
g T e - ] \

TAIL BLOCK  gusBer BaNDs”) | RUBBER fanp ™z | |

ALUMINUM TUBING
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TOOL-KIT

"CATCHING-ON
TO METALCRAFT"

Many a man gets the idea that mak-
1n|3; things out of metal is a tough job,

*¥ou can't nail the parts together,” he'll
often say.

But you ean solder them —and solder-
ing is just about as easy as driving a nail
when you use Kester Metal Mender,
This solder has its own flux sealed in the
core—to insure perfect soldering results,

Next time you build some equipment
— brackets or lamp bases, candlesticks,
ash-trays, model trains, or cookie cutters
—make 'em out of metal and Kester Met-
al Mender will help you make 'em right,

The same thing goes for repairing all
kinds of metalware. .. auto parts and
pumps, faucets, pipes, down-spouts, and
a thousand other things. Kester Metal
Menderis the solder that saves you money!

Mail the coupon now for a generous
free sample and the “How-To-Use-It"
Booklet.

METAL MENDER

Keator Bolder Company, 4851-8 Wrightwood Ave., Chicago, I, -
Please send me free snmple of Kester Motal Mender and |

Y How-to-Use-1t" Booklet. [ ]
MNome :
Address s
L, Hiafa ]
]

EEEEE NN Mail the Coupen Now EE B B E E E
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Super-x 22 Power
_‘Stops the Tough Onesl

i Bobcat o
= __-/ saen throwgh
telescope sight

AT-SHOOTING, high-speed SUPER-X
.22's pack a punch that finishes pests with
precision, instantly—at long ranges! They're
available with two types of bullets—solid point
or hollow point. Smokeless powder. Non-cor-
rosive, clean-rifle priming. Mail the coupon
now for descriptive
leaflet and the valuable
m Western Ammunition
Handbook. They're

AMMUNITION rres

| WESTERN CARTRIDGE COMPANY,
| Dept, Fedf, East Alron, 111,

Mail, FREE, your SUPER-X .22 Leaflet and the
I Tépage Western Amimmunition Handbook, to:

| Mame
| Address
j Pest Ofbce

State

ON ANY METAL TOOL

The ELECTROGRAPH prolects your tools
apainel theft., Writes eagily on the hardest
teals, Writing lasts Indefinitely. Hequires
fesww gecomds only, Anyone can opernte.
BOYS!T MAK ONEY DURING SUMMER
TooLS.

% - $ 98 £ -
ﬁ/ p.-}:,'[pmuucﬂmu BY 1=n;rmu ?ﬂ?v?"
SENT C.0.D. 'I\F DESIRED

ACENTS=If ialereated, write al once for liberal commizsien selling plan,
TREASURE HOUSE DEPT. 116 West 15th St New York, N. Y.

AMA-
ZING

.-.H-r
K and HEAT Without Cual
E‘I‘EP?HMIIM:FWM— or Wood 7
s

Dt AuhEi—
ﬂ|-'| Hieat at IIH'FHLL COST. A
cosler, more comiorishle Kitoh-
en in Summar,

OVER 40,000 SDLI'.I

Beatn any shean hurnm- evii goltes ant for
fw et afficient perfarmancs. rl-urn il lnary
low priced [res :1..-1.“4 [hnll withamt pre-penerating or clogging
up. Rt rqulu wrr of Vakve.

AY!’" TRIAL

Prove its -m.n :r. r\:-:lrunl-: medl meoncanical opetaiion

i L h!“ path hurmsr.
B edinaeis Tor SPECIAL BEFES TO AGENTS

I'hﬂ will demaonstrate and take orders,  Wrids guick. be Bt
lsxrn hew b0 make

Bl& H'DH-E"II
F. Snl-nn' -y
al - JI.I'
e O e
Arere thim went end s
Write ws mow fof

OPPORTUNITIES

Household goods, display  enrd
ltems, wearlng apparel, cos-
metles, foods, jowelry nnd toys

are & few of the thousands of
articles shown In thds exeiting
catalog, for salesmen, agents aml

idealers.
260 PAGES

Choek=-full af interesting TrOATY
mahers, Sales Ideas thas may k-
CrEQse YOUF earnings %2 to 815
n uw’;’ i Illrﬂhn: waluds, ja-
b chi and svery item sold
under a money-hack jrunrsistes,
|::e1: yuuf copEy by aending for it

‘m“ =n‘ﬂ.‘[ GEH#E‘!, HéIII-NnN"‘.

BRUSH PLATING OUTFITS

fod' asutoparts, reflectors, faucets, bicycles.
bl Mo IarlE necessary. Free partlll:E!ati b

GUNMETAL CO., AVE. M, DECATUR, ILLINOIS

AGENTS eroic SIGN LETTERS

Profit
For Btore Fronts and OfMce Windows., Anyono can put
them on. Free Bamples. Liberal Offer to general agents.
METALLIC LETTER CO,, 438 N. Clark 5t., Chlcags

FLUORESCENT

Buy Direct—All T{ es—Fucl-or{ Prices
Sawn mp 1o 50 % on Fleorescend Lignting. Using 100% G-E parts, end Dealers—
wrile for FREE estalog. MeGEE RADIOD, FD-22, NEAS CITY, MO.

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

$AVE 2 on WELDING OUTFITS=

Heavv-duty, medium and light mels] wealding outhis, 830.73 to
706,06 folding torches, B12.54: .ﬂ.\'m.l:!nn and  Bheet  Moetal
toreles, B0 Regwlatare nnd paupes, $8.72 to $14,73; Elictrio Are Walders,
S15500 to B225.00, Buperisr Machlne Cao., n-pn_ EM, Hamiion, Ohio,

WE MEND MEN BY AUTO-MATIC

FiBrE-IITE ARMS & LEGS

FREE FIBRE SAMPLE
With Seft Adjustable COMFPORT SOCKETS
THUSSES, BRAUES, 50X, ELASTIC BUPTORTS, Awrnis Wanied

WORMAN CO., 110-P, THIRD AV. 30. MINNEAPOLIS, MINN. U.5.A

W Pprintine Business

Cards, Tiekets, Stationery, ete, Goodd profi t Lo spare Unme.
.-' 'lull"ll YOUR OWM greeting cards, I.hﬂ'lll' g ibas, ehuwll -wi: wha
b Bave money. Eaay riles i Jui llhl’

Fta $16 1] e b Haised Prlnling ENEE
Bald dlr:-:- !ru:.fl.:l.r::: -w'é Wiine I:f lrn miﬁ"‘u hh
ol detnile X-IT,

Mill, fde. Liwen Flgure PatarnsSusbonnct ik
Dyt Bor, Tulip Garl, Hollasd Fasr, 25 msh, all 4—
$1.00. Catalog illusrating mazy maodels, sead 102, today.

CRAFTSMAN'S MODEL CO., Dept P53, 230 N. dlst Si, Milwankee, Wis.

BUILD THESE PROJECTS
ey e, By be 'I»\"Invlm Bl Foe Model M0 Dad

CATALOG AND CGUPDN

Retumn with order for Fireworks and get big 35¢
e CoUPon Nox of SALUTES FREE

SPENCER FIREWORKS CO., m..= {"DHi1o

REAL MONEY rieht now. spare or
h'Lllﬂﬂ'"ru"i:.I#m FT51 Factory Dldg., Kansas City, Ma.

ameiis’ ofler.
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Most Powerful Diesel on Wheels

(Continued from poge 11)

the passenger streamliner. But instead of
sustained speeds of 80 to 100 miles an hour,
the freighter can pull a 100-car train at 75
miles an hour; over that speed a governor
steps in and sets the brakes if the engineer
doesn't. Loaded with 4,800 gallons of fuel
it can pull that 100-car train weighing
5,000 tons for 500 miles without a stop.

Ordinarily nine big steam locomotives
take turns hauling a freight from Chicago
to Los Angeles, making 34 to 36 stops for
fuel and water. The Diesel goes the whole
distance, with just five stops for fuel oil.
Water for the cooling system is no more a
problem than adding water for your auto-
mobile radiator; some Diesels go a week
without adding water. That's doing better
than a eamel. And it's important on west-
ern deserts and mountain lines where
steam engines hoil away tankloads on a
ghort run and water is sometimes hauled
50 miles to the main line.

Wrapped up in its splendid blue and gold
package, No. 100 has four 16-cylinder,
two-cyele Diesel engines coupled to gen-
erators driving 16 traction motors on 16
pairs of drive wheels. The four units of the
locomotive stretch out nearly as long as a
city block—193 feet from blunt nose to
coupler. Its 464 tons, loaded, hug the track,
with a low center of gravity as compared
with the high boiler of the iron horse. And,
built in sections, it can take the curves
easily. No 193-foot car could negotiate a
railroad curve in one piece. The front and
rear drive wheels of a big steam engine,
with its long, rigid wheel base, grind
against the rail on a curve, wearing down
both rail and wheel. The Diesel, hinged at
three points, bends around the curve. Less
friction, less wear, less power loss.

Climb up into the cab at Supai, peak of
the Arizona Divide, for a spectacular mid-
night ride down the steep western slope
while the engineer tries the electric re-
tarding brake, the first ever built into a
Diesel-electric locomotive.

Five tiny beads of light against the night
sky are waving the “highball.” Those are
the lanterns of brakemen standing guard
at intervals on top of the box cars, watch-
ing for hot brakes or other danger signals.
But there are no hot brakes tonight. Over

(Continued fo page 201)
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"U-Malr. It BOAT KITS

I v e msiruclion—DES|IGNED BY
E'.kl'-liﬂ'l's- Fl:lut IAMRTEI..‘H‘ HDMI& BUILDERS,
I TELE T b fs own boat

L Lavanch youure

m.uuﬁ RDWEDA'II'S OUTROARDS
mﬂnmus nuuanuu:s E n;m:.m:d

COM
DETAILS ano MA

41 MODELS 42

]

CAPTAIN! o= o o o Tobaa I
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Aaldlress,

I KAYAK BOAT COD., 154P-East 129 St., New York, N. Y.

With a Fuley Automatic Baw Filer you don't need 1o have experience
to do expert work easily, quickly, witheul eyeatraln, "“Last year T sharp-
ened L2100 baml saws, for which 1 got 3115440, The Foley Baw Filer
has madle n pond Lving for me "—Jolkn Jogeph, (‘JIII' Laoufs I'. Wada-
wick says: 1 have fled T84 sawa in spare time, " The Foley files hinmad,
band il ¢ Err'ullr sawg hetter 1||||||_ the beai |||I1|.| fller. The pnew 'l'[ﬂ'll-l'l
F-18 is the result of 40 years’ cxperienss in bnilding saw filers, adwd
I wpegualled for accuracy, eaze of pdjustment amd leag
life, Datenied jointing r.hrl:lm-lp'h makes uneven Lesth
perfect Lo slze, shape, spacing,

FREE PLAMN shows v lvwow [0 alarl your own cash
Busimess 1o spare e with small jnoestment==10 -
vassing. Bend coupon now,—no oblization, no =ales-

A J—
mennt will eall.
Mail Coupon for FREE PLAN
i FOLEY MFG. CO., 550000 Mivn /g

| Send Free Plan on Saw Filing business—no
abligatian.

1 e R R R LEERTY
| ADDRERS, .,



ANYONE withoul experi-
ence can now make, for
a few cents each, walu-
able articles [rom copper,
aluminum, pewter, hrass
or silver, and give them
a beautiful hand ham-
mered finish. A fascinat-
ing new hobby or 8 means
L0 CAFT IO,

The ArRTizAN hammers,
surfaces, sinks, shapes,
forms, plerces, engraves,
files amel TEpHOLESEE
gt i _ work. Plugs in any sock-
| i = f ¥ el. Weight 114 Jbs. 800
sirokes per mlll'lull: £25.50
pusipald with Acces-

ANDEE

TOOL OF 1001 USES

A whole toolshop in your hand., For g
precision work on metals, alloys, |
plastics, wond, horn, bone, glass, ete. (&
Original tool of this type, and the |
favorite today,

Uses 2K aceessories to grind, drifl,
polish, rout, cut, carve, sand, saw,
sharpen, engrave. Plugs in any sock-
ct. Wit 12 oz 25,000 r. p. m. $18.50
postpaid, with 7 Accessories.

10 DAYS MONEY-BACH TRIAL

Order cither tool for your own hob-
by enjoyment or as a gife.

EARN MORE MONEY
GRINDING LAWN MOWERS
“THE UNIVERSAL WAY"

FULL OR SPARE TIME

Duaild & Businessof Y oar Ohorn i
r il

me to slharpen 4
momths."" '\-Il- '||||
the first mie L L
infied. Dnl:r nn 'Ihnr UNI'H'EFIS-AL
oan the i

%1 WORLD'S LOWEST PRICED
d ADDING MACHINE rrez it

FREE TRIAL
|l.|[ﬁ|.. FOR H'J!lhf:; 1] FEHSEN,.L WSE
TEED accunaTE  wo s ONLYS 230

TOTAL COST

2
5.1 Munlr I:-n:l- in Iu d.un
ot d AGENTS WRITE.
CALGULATOR HINII!IE EO. (Mire JOEPT.IE P.O. BOX 11LCHIGAGED:, BLL.

AMERICA'S SHOPS
AND FACTORIES NEED

JOIN AMERICA’S DEFENSE FORCES
PREPARE WITH HELPFUL BOOKS

Select From This List, Clip and Mail

BLUEPRINT READING

For machine trades, . | $1.50
PFATTERN MAHMKING. B .00
TOOL MAKING. ... . £3.50
ELECTRIC WELDING 51.25
OXYACETYLENE

WELDING., i  EL2S
PRACTICAL

MATHEMATICS. .. 500
MECHAMICAL

DRAWING. .. ... . ... %150

FORGING PRACTICE. 51.50
FOUNDRY WORK_. . .52.00
MACHINE DESIGHN
Basle tlweary,
fundamentals. .
MACHINE SHGP
OPERATIONS
267 acinal johs
deseribed. ..o 0vie e $5.00
MACHINE SHOF WORHK

Approved methods. . .. $2.75
BLUEPRINT REMJING-

Faor taibding: trmdea. . $1.25
SHEET METAL 'I'd'ﬂllli $2.58
STEEL CONSTRUCTION

Bullding frnmewark, 3.
ESTEEL SOQUARE

How Lo use. ... .. L. 51,25
ARMATURE WINDING

Constructhon, winding,

repalring AC, DO
mintors, generators. . 52.00
SHOFP NOTES LIBERARY
& hig volomes, over 1,900
articles describlng
money-makisg, money-
saving ldeas. . 5245
AIRPLAMNE \\"ILDIHG

Mew, enlarged edivion. . $3.50
METAL AIRPLANE
ESTRUCTURES
Authoritative. .. ... .. . 5500
MODERMN RADIO
SERVICING . . .. ... ... S4.00
FREEHAND AND
PERSPECTIVE
DRAWING. . e 51,50
I"R.l(:‘l'lc.i.l. !lll.'. K-
CELTS
STUIAGE !ATTEIH'
PRACTICE. $2.50

SHOP ﬁ!I.T HMET": . 51.50

SHOP GEOMETRY
ALu:qrrku TRIGD-

DYKE'S AUTO .l. E.AI
ENGINE ENCY

Driese u.ln'rift-
engines,, . ....... oo
l-lﬂ NAVIGATION l
METEOROLOGY
ed. . 53.00
AlR GﬂH'ﬂlTlﬂHIHI‘-—
INSULATION .. L5250
1001 WAYS TO UE!
CONCRETE
New el.  Make, save
maney, " .. 531.98
FRACTICAL wnnn
FINISHING
Modern finlshes. ...... §1.25
PLUMRBING
Designing, Installing... . 53.00
DIESEL !HGIHEEr
HIGH SPEED.. . 52.50
ELEETH‘IG 'H'IHIHG.
INTERIOR. . §2.50
ELE“EHTE BF
ELECTRICITY. .. .. 5200

CIVIL ENGINEERING.53.35
CARPENTRY &
JOINERY... .. ..... . 500
HOUSE CONSTRUCTION
DETAILS......... ., 5
TINSMITH'S HELPER.53.00

SIGH PAINTING. .. .. SLTS
ENGINEER-CUSTODIAN
MAMUAL....... ., o0 52,50

CIVIL SERVICE
Complete eourse in. .. $1.79

METALLUREGY. .. . .. .. £1.50
PUNCHES AND DIES,  54.00
GRINDING PRACTICE.S1.00
TURNING Fﬂﬂillﬂ.

PRACTICE .. 54,00
DIE CASTING. . ... ... 53,00
JIG AND nx'run

DESIGN. 51,00
GEAR DESIGM

SIMPLIFIED . . .. $1.00
FINISHING METAL

FRODUCTS $1.50

AMERICAN IIAI:DI.IHI!TI'
HAMNDEOOHK
Standurd dutn, methods, 5400

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

Juat check the hooks you want,
elow, and mail this advertisemant.

write your name and pddress
It 1= your order hlank. When

man hands you books, pay him the price and few cents postage.

T yoan secd remilbamee 'l'TlE'n arderkng,
boek and handictait plan catalog 1

Mall to Pa

W pay poEtage, Big 128-age
., or Iree with order.
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{Confinued from page 19%)

the pass No. 100 pulls its long string and
begins rolling downhill around the bends,
the green lamps of the caboose only now
and then sighted far back, across a horse-
shoe curve. )

As the 20-mile “toboggan starts, the en-
gineer throws a lever. The generator fields
reverse, drive wheels push against the mo-
tors, and—with somewhat the sensation
and effect of driving your car down a
mountain road in low gear—the reversed
motors hold back the train,

Electric retarding brakes have long been
used on locomotives drawing current from
trolley or third rail; there the current gen-
erated by wheels turning motors can be
poured back into the power line. In the
Diesel-electric there is no reservoir of
power. Something must be done to get rid
of the generated current, so it is fed into
grids in the roof of the power car and dis-
sipated in the form of heat. In simple
terms these grids are electric heaters. Fans
blow the heat away through the roof.

Down the long hill from Supai the re-
generative brakes hold back the 3,150-ton
train pushing against the heavy locomo-
tive. On a steep stretch it slips beyond the
20-mile-an-hour limit of the eleectric
brake. Warning lights flash in the eab, and
the engineer applies air brakes momenta-
rily. But only momentarily; there is no
stopping this time to cool air brake shoes
and wheels that burn smoking hot on ordi-
nary runs here. Usually a freight must
stop three or four times in these 20 miles
to cool brakes. When No, 100 does stop for
wheel inspection, as required of freights
every 75 miles, the steel is only warm to
the touch. Costly wear and tear on shoes
and wheels, and much time for inspection
have been saved.

On its “premiere” trip No. 100 used its
electric brake over 83 miles; in that time
the electric brake absorbed 19,700 million
footpounds—about one-tenth of all the en-
ergy used to move the train from Kansas
City to the coast.

The old iron horse is a tough rival to
beat, but the Diesel-electric is gaining.
Last year in the United States 462 Diegel-
electrics were ordered, and only 219 steam
locomotives. Since 1935, manufacturers say
no steam switch engines of 600 horsepower

(Continued to poge 202)
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“BASEMENT INDUSTRIES”

are booming, too!

InpusTrY needs skilled mechanics. Are you handy
at "making things"? Then the home hobby
should prove a helpful “training ground” for head-
ing yon toward a good-paying job. Building
models, "padgets.” electric-motor” attachments,
emall auto and machine parts. . . . Great experi-
ence! Splendid opportanity for learning the use
of various kinds ﬂ?ﬁlﬁﬁ—ﬂ.ﬂd especially the im-
portance of high-gquality, ac-
curately made files for close
fits and exacting finishes!

Nicholson and Black Dia-
mond brands are “tops”—
yvet cost only a trifle more
than lower grades. While
Nicholson—world’s largest
file manufacturer—makes
more than 3000 kinds, sizes
and cuts, home-shop assort-
ments should primarily in-
clude some small-to-medium-
size Mill files (single-cut);
fast-working Flats (double-
cut}; Slim and Extra-slim
Ta (triangular); Rounds
and Half-rounds. Good hard-
ware stores and mill-supply
housea sell Nicholson and
Black Diamond files,

NICHOLSON .o,
FII-Es = e i, SRRl

FREE 28-page Book, ""A File for
Every Purpose." [llustrated. Val-
uable information on use, care
and general variety of files,

NICHOLSOM FILE CO., 22 Acorn St
PROVIDENCE, R.1, 1. 5. A,
fAleo Camadian Plant, Port Hepe, Oind.)
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BARRON *5:2* PLANER

TRUES UP - PLANES - PANELS - RABBETS
ROUTS - TENONS - 3759

A WONDER TOOL

‘{lﬂ\n R !hman 1-;\!'. t;
albmign hand planin
Parallels and surface FITS ANY
finisles o absoluto DRILL
smouthaness all kiot
ty and touagh Eradned wensids. FRESRS

M-S, dowhle edped ot !
tor Blades insure extra long E -

werar, Unesee]led Do pane i,
rabibeting, routing, tenoaing, grooving, bonds
tmgr and many olher workshop uses. Safe—
harmieas s dreill pross, Thosmands now inuse.
Maoney Back Guarantee Shipped prepabd on me-
crlpt of ek oFf Ty order for $7.F0—or
C.0.Tx, Full five doy trinl and refund o Ll
if nod campletely aatinfied. You Risk Mathing.
Barron Tool Co. . 348 Architeets Bldg.. Betroiil

for postage J

ISIHG DFFEI‘. 10 IHTRD-
ESEQUALITY TOBACCOS
HERE'S WHAT YOU GET
s« A Hall-oz. Trisl Pack of OLD NASa
BAU, mild, slow-burning, mellow blend.
« A Half-oz. Trial Pack of HICK-
ORY CUHED (Blend No. 917)
rich, fragrant. aromatic Mwvor,

A Half-oz, Trisl Pack of COLD-
NEL ADAMS, OQur mildest, nas
Llural [eal, Pipe BMixturs.

A Fackage of 12 Plpe Cleaners,

A FREE Bubscription w PIPE
LORE, the magazine for pipe col-
lectars and tohacco  connolaseurs.
Many |nteresting features, bargalns.
Bend 104 ( coln or stamps (o cover
postage ancd handling.p == for this
Complete IIt, Act now before this
offer explires. Send your dime (0 =

N
WALLY FRANK, Ltd., 10E 45th51., Mew York, Dept. 77.

PHOTO

EN[ARGEME?gt
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rﬂﬂhbhlnu usiness ol bome?  Make
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Your rost B !% losm, Tha ldesl Pholto

j.ﬂulg.w H.‘LDL“LB riparience ni-
Idul-ﬂ 148 Waest 23rd St., New York Clty 5IIE

AEEH'I'S and DEALERS WANTED

These sensational, new, Empraved

To Sell or Rent the NEW i “Sasicst i ey
cakes all over tho eountry! Ord

r demanstealor while it'rrllnry

i sl open—there's Lig ooy

seliing to all siores necding quick,

cheap delivery . . o sCll 10 mes-

Aeaiers, mechanies, Earajes, can-

vassers, felends; or rent fnr R

|hnr1.n.l|.!nnt|| Bew  fow
prices] Pull Ventilntion.

5 ALL SETEFL feamd, au-
\ tamatic gear shift,
W " cluteh, =startor, s

TEalor, BpFing fork,
B mmlels for 1041

m molo, Landem,

120 MILES

Per Gallon

PAY AS W)
You RIDE!

EASY

= Available in
X ?1 Most States

Ranger Bicycles

for 51 Years!

DEPT. 1-A, CHIEAGD, USA
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or more have been built; Diesels have pre-
empted that field. The Diesel, available 95
percent of the time, can do nearly the
work of two steam engines, which take
more time for servieing. For a long time,
Diesels cost three times as much as steam
locomotives. But assembly-line produc-
tion has cut prices.

Santa Fe No. 100—which, by the way,
burned 6,05 gallons of furnace oil per mile
on that first trip—pulled 3,150 tons of
freight. Its twin once took hold of an
18,000-ton ore train in Minnesota and
hauled it to town in eight hours where two
big Mallet steam engines costing $500,000
together spent twelve hours. The Diesel
cost $450,000,

After all, the worth of a locomotive is
measured in ton-miles per year—and like
old man river, the Diesel keeps on rolling;
delivering the goods at speeds sure to
squeeze hours, even days from the trans-
continental freight schedule. With defense
shipments swelling in volume, with per-
ishable fruit and vegetables from Califor-
nia pouring eastward and aireraft engines
and parts flowing westward in a steady
stream, freight train speed is becoming
ever more important. This may be the
Diesel's opportunity.

Rolls of Film Filed in Egg Carton
With Data Written on Lid

Twelve small rolls of film can be filed in
a cardboard egg carton like the one illus-
trated. The inside of the lid can be ruled
off in squares and information concerning
each roll is written in a corresponding
square.

RECORE
HEPT ON
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WELDS Fenvens,
CYLINDER ELOCKS,

4BODIES, FRAMES, ETC.
Does Farm, Factnry

_I'.".. T'.ﬂrh,l off 110 wolt  electrie 11;I1t cireutt.
T or this unbeard of price }|u nn |_||

e 1951

||| marvelons Dy
Wolder oomple
t Lght s
Both metall

Ing. You can gl
o ‘the Yerhiest suasacta, “EASY PAYMENTS
= Works on Iron, Steel, Tin, Brass, Copper and All Other Hetals
T i Frie wirgetlons ¥o 1 o ono timee do [ lupsld salr  jok
BlG ;’A;lllrl BOOMING WELDING INDUSTRY (e ¥ . S the Dynamic ‘.,HGEH;I-S.. N W
oulft, you are all sst In this profoable febd. 16 & ¥enr o Dynamic Weld- -l:-,l,.!l.:-lr.- :I.I'[ |.:|T|-|l iln.-:."I.I]Jtm
e cosis You Less Than Ge a Day, Write for FREE particulars TODAY. L[-'|:.'.H"-"::I:I Gl s s
DYMAMIC WELDER €O., 2226-RK, Silverton Rood, Chicogo, Ilinois s

We sapply the tape, cord and hardware, also slats if de-
gired. Full instructions given. Send stamp for information.

Venelian Blind Mig. & Supply Co., Dept. 2,1612 Farwell Av,, Chicago, Il

MAKE YOUR OWN VENETIAN BLINDS | . i saus— 2

R BUILD AN OUTSIDE FIREPLACE

1y Ask poday for your set of B compleie plans. Easy
g andl incxprusive Lo follow. Fan for the whole

WATER [ MASTER

o .]. f_} Tamily to build and use. Enclose 10¢ for handling. 2 "

N TJhe. MAJESTIC (0. wuxtincton, 1aoiana 12" AND 14" V-BOTTOM BOATS
VouR GRANDFATHER CLOCK gy, | | MASS PRODICTION ENIBLES FRICES FROM $ 450
'Sdmd :!5: tar 5-|lrh|:||-|- E:m.]F TESTED I:DP'rllu:.u‘r:u BL :.;En'ﬂ'llﬂ'l o it T ; i
nime h-u.ulllui zalamisl grllldljthur-'..-. A. Barild now anad 1.1: r\-1|-lll. ."'I "ir .‘::I'

HWUEMPEL CHIME CLOCH CO., Eldg. 53, Guitenhsrg, lows, S
Always write your name and full address elearly when Marine Croft & Mamuloerieg Co. of Amurice Jr?m llTiF.ITHR[

answering advertisements. Dapt UM 721725 Weak 1k 51 Chitogs UM REQUES

IwE Dymvamic HarcHer

POWER CENTERED

FOR PERFECT BALANCE, UNEQUALLED
EFFICIENCY AND UTILITY |

Ey
. Fﬂrgﬁd in one piece 2| ﬂ,x_l________?

from finest edge tool
steel. Toughened
and compacted by
80,000 pound hlows

- inforging. Tempered an improved professional de-
in molten lead o secure the sign. Satin smooth, rustless
lmOst durable cutting edge black finish is baked on to make
3 k;nl?wn o f“"ﬂ':r steel WD.['lU.'[’.'Ei.. 11'. fjwmannnt For sale by ,p;ﬂ-nd
 Ground with an oval bevel so it o rgware stores everywhere.
won't bind in the cut. Sent direct postpaid if local
Double strength handle of  storés do not supply. Produced
extra select hickory shaped so  only by The Makers of True
it will not twist in the hand—  Temper Products.

E"E EMPEE To The Makers of True Temper Praducls

1934 Keith Bldg., Cleveland, Ohio

Propucrs e b fer g Tt

LLUCLALLILY,
Cnly
Pmrh-lp-h-l ot 1.50
i impact in *
tﬂh h.dl- anad hoad Ench

LMy Of
L L

i i -
—

Hammar =
O Tommmy Axe = b pent poats
paid O Sond -eln-' riptive folder only
FORKS = RAKMES « HOES + AXES » HAMMERS .-.
Mame

HATCHETS » SHOVELS * FISHING RODS AND
BAITS « GOLF SHAFTS Street

ity Hrnts e
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Plate Camera Reflex Attachment
Focuses Low-Angle Shots

CAR Elag.i'-':':l
BOX DFEN
AT TOP

f;f‘]:‘;‘ MIRROR

With this attachment on a plate camera,
it is unnecessary for the photographer to
assume an awkward position when focus-
ing shots from a low view point. An open-
top cardboard box is painted flat black on
the inside and a mirror is set at a 43° an=
gle inside the box. You can use cellulose
tape for mounting the mirror in the box
and for fastening the box to the camera.

Improvised Stop for Timer

A stop for setting a darkroom timer at a
predetermined number of minutes can be

TARPE AND
THUMBTACK

204

made from a thumbtack and a piece of
adhesive tape. Press the tack through the
tape from the adhesive side and stick the
tape to the face of the timer,

Prints Rubbed With Steel Wool
Are Given a Satin Finish

K A T
[

e,

STEEL
WooL

Glossy prints can be given a rich satin
finish by rubbing them with steel wool
Use a fine grade of wool and work it light-
ly over the face of the print.

Rubber Tips on the Fingers
Keep Marks Off Prints

E i &

A pair of rubber finger tips will keep you
from getting finger prints on glossy paper
while arranging it in your enlarging easel.
The tips alzo are convenient in removing

paper from the package.
—Bob Hurst, Chicago,

{Fhotographic prints to be framed and
hung on the wall of a home should be a
trifle lighter than normal as interior illu-
mination often is insufficient to bring out
the print to advantage, especially when
not viewed from a closeup position.

POPULAR MECHANICS



QUALITY TOOLS

TIME AND MONEY-SAVING AUTOMOTIVE TOOLS

AIR
COMPRESSORS

KRW Air Compres-
sors are built in
Horizontal and Ver-
tical types in sizes
to meet every re-
gquirement. Com-
pressor illustrated is
the KRW Service
Station Special {MNo.
720). Ideal for tire
and lubrication work. Has 32 gal. ASME tank.
Compressor driven by 15 H.P. 110-220 Volt
A.C. Motor. Produces 2.4 cu. ft. of air per min-
ute. 150 |bs. working pressure. Also built in 2.8
cu. ft. capacity (No. 731). Egquipment includes
Pressure Gauge, Safety Valve, Drain Cock and
25 ft. air hose with chuck. Prices¥*—No. 720—
£76.50, No. 731—§91.50. Use coupon for prices
on larger sizes.

TIMING
FINTURE

Over 16,000 in use.
The KRW Distrib-
utor Timing Fix-
ture for Ford V8
or Lincoln Zephyr
makes a simple job
of timing to obtain maximum ignition efficiency.
Price® $9.95,
HYDRAULIC JACHKS

Built in 2 and 3 ton sizes. More than 11,000
in use. Long and low to reach under any type
2 ton Jack has detachable handle.
Prices®*—
2 ton Jack,
#30.50. 3 ton
Jack, $42.50.

-D[‘ HXIE.

ARBOR PRESSES

HYDRAULICand BENCH

KRW Hydraulic Arbor
Presses are built for speed
and convenience of opera-
tion.: New 2 Speed Pump—
Swinging Type Valve—
“One ‘Man” Bed Adjusting
Device; and Combined Me-
chanical and Hydraulic
Ram Motion are just a few
of the features described in
a new Bulletin just off the
press.  Hydraulic Presses
built in 25, 50 and 75 ton
sizes. Bench Presses in 3, 1 and 1% ton sizes.
Use coupon for literature and prices.

INDUSTRIAL POWER UNIT

A husky Power
Plant built around
the Ford V8 “85"
or “95" H.P, En-
gine. Operates on
gasoline or nat-
ural gas to pro-
duce low cost de-
pendable power.
Every KRW in-
stallation shows
enormous savings.
One owner writes—"Made a saving over elec-
tric power of §330.95 in four months™
Check the coupon for literature.

#Prices F.O.B. Arcade, N. Y. —Slightly higher west of Rockies

MAIL THIS COUPON)D
: : 2

 MAIN OFFICE, 17 LOCK ST, BUFFALO, N. .
CTORIES, ARCADE and SENECA FALLS, N. Y.

1 ' ’R B Eas’ N : MName - . b L e e e I
' S 2 : 3 ! I Address I : Pl I P

Adr {:n":lllp!-}!.:n ra[ | Arbor Presses[| Timing Fixture |:|

Please send information on items checked: l
Hydraulic Jacks [] I-

Industrial Power Units [] pu-0

City. State. i :
: L ¥ ot

&




ONAN ELECTRIC PLANTS
ALTEHN&TIHG ﬁHD DIHECT CURRENT

o Curreat, Dy Pouer Iy r FARALE,
' I|||'- ||"- II'\.III |I||||1"'1|_-\-
e Light Ko Alotors, Al Appaynoea

Oawf A0 STOCKE RODELY — §38 fa b8 880 Wil
vy Fr "y

Wrie fur e

D. W, ON AN & SONS

Hayadsion Svenue - MINSNEAPBLIS, SN,

1841 MODELY

' Pocket Radio®
Tu bas

Batl:erie—l

Plug In
DURABLE FL.IST IG CABINETS

Dhual l!nds—Mlgiﬂdnﬂl—Mlmﬂ fanl

Fita yoar Wt % oas, Emnll as
r }

Even the tough ones won't fool you, when you “set”™
vour camera by the new G-, With correct exposure

every time you'll save on filin
and get gorgeous color, spar-
kling movies and stills. You'll
like its quick one-fiund oper-
afvor; its wnfatling accuracy; 1ls
gensitivily in dim lght (with the
accurate incident-light method),
General Electrie, Schenectady,
New York.

At good photo dealers everyhere

! '. I'l;l"“ Fi"’ I.“"'
LL BAYE: "MIDGET
ml

D-HE 'I'EAH‘ SEH‘\'IEE EUAH‘ENTEEI
1% Ti w# in bor .

TSI DE Wil I il
ID‘GET F‘l o Co. Dapl. P& Hearisey, Nabr.

FIREWORKS

Buy thom direct
Ansertments 51040 and l.|r| Make yuur aelect I-n:n from FREE catalofR.
d postal for i1 today

ROEHRS FIIIE'H‘DIIH.E co. D‘Ip‘h Closter, M. J.

:MOI"\U mems Jo.= UP

F [ 1} Pt simt pnakpaid, A MOST 1
] ALl [ ¢ G I CMAGICTENNA"—

Freight Paid.
Oenuine Stone For Memoriats, I1| h Qu:lﬂ,:. Larttered.
Cunranteed. Don't Delay, Write To « Freo Catalog and
samples. SAVE

w. 5 MARBLE -l- GRANITE CO., -1, Gness, Fla.

WHEN YOU BUY FLASHLIGHT BATTERIES DEMAND

“"EVEREADY"’ FRESH DATED BATTERIES
The word *'Eveready’” Is the registered trade-mark of Mational Carboa Co., Ine.

., METAL AND WDOD WORKING MACHINE TOOLS

Send for mew FREE catslog of complete ]
line of Machines, Motors and Accessories

WALKER-TURNER CO., INC= 161 Berckmanst., Pratieid.nJ. B

IIIEAL Lawnmower Sharpeners

@ Go loto business for yourself. Earn up to 835 per week sharp-
WRITE FOR ening lawnmowers, BIG CATALOG FREE. Send post card Lo

NEW 1941 CATALOG The Fate-Root-Heath Co., 641 Bell St, Plymouth, Ohie

MO WEED to live in crowded

uarters of pay sky-high rene,

n easy payments, you Can
have a completely furnithed
bome in one of the new Schule
Trailers especially designed
for emergency housing.

The five 1941 Schult models
have more floor space, head
room and storage ares, Supet-

1 H 1 It fuses n pinstie mixiure 0 ANy WMaReHEy
insulation _'”"! new improved surface, 1t water-proeds and 115 all erachs,
]1‘-‘-“"'-"3' system, evnery meders It cam be applied in any thickness desired

fiving conpenienre, Smart exte- and in 30 colors. Fully proven by over

: } 3 thirteen sears actial use under all ‘condi-
sory Ruesed conymcton st | {url " et

£ EC. BIG EARNINGS. Operalors moport costs of

See your Schule dealer today 2¢ and up per sn. (L. and sell op o to Te.

Or gnnd fn.r 1“”-51[1“.-“] FREE Mochine covering capneliv up 2o 1000 =q. i,

-('Mz.ti_lg Sv; u“ '[“.ll:“r Ir.t ; eer hour soon poys for ftsclf. Make monoy

by Eupplying the bl walling market for
D‘W:DI: 4208, lehlﬂ Indiana. renewing woth old and tew oudldicogs with

permanent color at low oost,
Get the facts,  Send for books, “Proven
Musiness Dpperieakiy.'" Write oday.

COLORCRETE INDUSTRIES, INC.
TRAILERS | 570 ottawn Ave. Holland, Michigan
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LET THESE CREAT BOOKS
) HELP YOUTO

Eas
books

CARPENTRY & JOINERY
Learn mpdern medlods, $2.00
FOUNDRY WO

RK
Stpndard practice. . ... . §2.00
WHAT TO MAKE

2 Blg Books, 364 pages
of popular handicralc
pr?cr.ts.. il 3

FRACTICAL WOOD
FINISHING
wi woods in full color,
digeribes new fAnlshes $1.28
AUTD RACING
L ¥ nlmtnn:ilnu: FieT,

i Faorila.
Illtﬁ NE ..'“rﬂl' WORK
Excellent book on np-
eoved motlada. . .
BLUEPRINT READING
Faor msehine trodes, ., $1.50
PAINTING & DECORATING
Gettlng most out  of
COmmon m:un-lal.u .51.50
PATTERN MAKIN
::ilmmn um! mmp:ljculm

$2.00
Tﬂ'ﬂL Mlﬁlﬁﬁ
l’or Ilq:iltnlru umr'l Jl.rﬂ-:s 55
WELDING, ELECTRIE
ll'm'l:nl:, llu,.rlll.ll: resisimne r.

WEI.IHNG. oxXY !GITYLEHE
\’u’c.'ll:tlng, cutiing, burn=- 195

0.
HEI:I!AIIII:I;L DRAWING
Dirafting methods wsed
In manufrcturing ., . . . 5300
FPOPULAR MECHANICS
BOAT EDOHK

Hr:mr m lmlm 15 popu-
WE!!-TER'S MOBERMN
NGLISH DICTIONARY
DEI O new Wabster
definitlons, ., , ... ... 5
HNOTS, TIES, SPLICES
Faor mn.ram w]:lo nuses

HF‘ .. 5100
PLU
Imﬁmm& ami Installing $3.00

Fﬂ‘i"hl‘lll:l mil perSpec-

o0 §1.50
EI.“TH'IC WIRING
Inclhides estimating, . 5250
OUSE CONSTRUCTION
Dretalls, Gives every step in

House eonstrsetion.  $2.89
FPRACTICAL
MATHEMATICS
Invaluable Tor gquick
L ALL o Rt L L2.00
FORD VECAR AND TRUCK
lltmjri\& _r;mraﬂlg .52.50
CONCRETE

(New 1Ed.) Do work for
yoursell, others, suve,
muke money. . ... ... 51.58

ETEEL SQUARE
POCHKET BOOK
Hest mgrhmlu af sing, . 51.00
MONEY-MAKING
FORMULAS

Make and sell own

produats. . oo,

£s the Manr wiho WINS™

to troin yourself!,
have helped thousands—

These

SHOP NOTES LIERARY
Five big volumes, over
1800 articles on money=
making & mongy-
spving ideas. ., ., ....52.45
FURMNISHING HOME
GROUNDS
Build ewn trellises, gor-
den furniture, elc..
SMALL BUSINESS
DF YOUR OWN
d'ﬂll]'ll'l'.‘ﬂ ways to
Ir|:|il ilependnhie
DUEInsE . e $1.00
TI*I!: HHI‘I{I-:"S I'IEtIt_P[lI
ams,; plping, guriers,
- = N ]
MODERN
REFRIGERATION
'I".'Irr1rl:r' a8, Heservies
[ 11, o . 1.4 | |
AH?U BODY iHD
ENDER REPAIRS
"ul:lm'm'. how o do |ll'|:|-
Tesslonal job. .. ... .. 53
DY H.E"S IIJ-T'D EMCYCLO-
PEDIA (NMew Ed. includes
nhull.. alrplane engines)
World's prestest. hoak

H-II

for mechantes. . . . ... 56.00
SHEET METAL WORHK
Rall inatraetion oo all

ARMATURE WINDING
Comatructlon, winding,
airing AC & DC
Motors, generators . 5200
ELUEPRINT READING

For baillding trades. . . 5125
CIVIL SERVICE
HANDEOOK
Hoame gtidy for Federal,
Btate, Clty joba, ... 51.00

FORGING PRACTICE. $1.50
HIGH SCHOOLS
SELF TAUGHT
4 yr. course in one vol, . . $1.89
TECHMICAL BULLETINS
Slmpiifed dote Tor
practieal men
SMALL AC ARC WELDER
CONSTRUCTION. . §1.00
SII.."JER S-DLDEHIHE AHII
RAZ .. 51.00
'H‘E'HIHIIIN G ELH:TIII;:

EI.EI‘..'-T RQPLAT ING WITH
arpP NICKE

I:HHDN'I umMm. .......
FLEXIBLE MOLDS FOR

CASTING NOVELTIES 51.00
WORMKING WITH

PLASTICS ... .. _. . .00
MIRROR SILVERING . 51.00
FLATING NON- HETRLL c

OBJECTS.. - 51.00
SMALL EI.EI:TH‘“:

LIGHT PLANTS,

CIJHSTII:IJI:TIHG .51.00
HEAT TREATMENT OF

IROM & STEEL. 1.
DESIGNING & BUILDING

TRANSFORMERS. . .51.00

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

Just check the books yoo wani, write ;w.lllr name arl SdireRs D low,

mivd @kl this advertisemcnt. Te is yon
hancds you books, pay him e price !l‘u! fiw  oenis |'I-I:INI::I =
mrend remittance when ordering, we pay poatage. By 12

opder bilank. When posiman
Il wou
-page ook

and homeeraft plan eatalog 10c, or free with order.

Mall o Popular Mechanics Press

T i s e b e S T B b B e
e L Y S
ROABPTEE . o iaw ong pontmas e e b
Thepl, ZHI—-200 Fasi Oniarko Sg.,
JUNE, 1941

Chicaga, TH.

REAL
VACATION

SPRING FRAME
MOTORCYCLES

Indian's exclusive

Have real fun thiz summer!
“Spring Frame" makes riding a joy, gives greater
comfort and safety with pep and power to get places.
Sec your Indian dealer today! Pay as you ride!

f—=—=—=——= GET FREE BOOK —————

|INIHAN MOTOCYCLE CO., Bpringfisld, Mm. FH—EE
Flease send beaatiful, full-eolor 1941

I e Lalog free copy of Indlan I\em [

| Name....... R TR |

Addrezs 3 e e e B B e W e S T L I

I_PIMM check. n:rc w-rwp I'_'I J'S-I'ﬂ O er-30 O35 up I:lund'eriﬂ'-‘

-BIG PROFITS

RESTRINGING BADMINTON
¢ IU's sasy—and profitable restringing HET
ik Rl A e o i), R RAC 5

BRAND NEW CATALOG! iy for vew

maving Cntxlog

of sirinps, re-strmper’s teals.  Den't Buy sy

AT HOME!
E E B
R wtrings or uuu:.pmvmt EMY pow et our Catnieg! Hurrs!
I B H. E. WILLS ©0., 1087 W, 47th St., Dept, PA-E1, Chicags

ANVYONE CAN

l'IIEm | miSTeR

u.'l'l' ™ *""‘"“
e b
f ol [
L 1LY
PO A

Car Owners! Mect Master Glaze—the seneationally different
luster for new and used cara! Not o waz—not an il polish
—iot a paint!=—nothing that “smears’” over the surface.
MASTER GLAZE is a unigque discovery—a crenmy liaguid
—quick and eazy to apply! Gives a hard,
AGENTS Ings-like surface. Even gasoline cannaot dull
Kb waninsl it! Lasts six months to s year! Amazing
apportunitx] | Juster—beautiful, spoarkling clean and bril-
Quick, flashy | linnt! Doesn't finger-mark—doesn’t amnarl
demaonstrator. -\ mateh box full glazes an entire car. Seals
Big profits. | th e pares— 'Eln:-ter'u' NOTHING LIKT‘ IT!
Coonl  territory. FHEE E Write mow for FILEE ROOK-
Write today! Offer! LET and FREE TRIAL OF-
FER. fust senad your name and address. Write,

MASTER GLATZE CO., TT20-2T2 W. Harweod Ave., Milwaukee, Wis.
Sey wou saw it in Populor Mechanies!
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FOR ACCURATE WORK . . . . .

No. 418-YC, 84" swing by 3 H'd Workshop Bench Lathe with Horizantal Motor Drive,

reversing molor, and reversing switeh. Shipping welght 320 1bs.

NLY good shop equipment has the precision accuracy
demanded in modern manufacturing plants, tool
rooms, laboratories, machine shops and repair shops.
South Bend Lathes are designed and built to assure this
precision and to simplify the most difficult metal work-
ing jobs.

The South Bend 9% Workshop Lathe shown above is
available in Model A with Quick Change Gear and Power
Cross Feeds, Model B with Power Cross Feed, and Model
C with Hand Cross Feed.

Catalog No. 50 illustrates and describes all models of
the 9" lathe. Get a copy from your dealer, or write direct
to company. Mailed Free on request.

SOUTH BEND LATHE WORKS
905 East Madison Street, South Bend, Indiana, U.S. A.

YOU NEED A PRECISION LATHE

10.

. All steel and Iron construction.
. Precision machine gut gears.

. Ball thrust bearing for spindle.
. Twin gear reverse on headstock for

. Procision graduated steel micrometer

. Bagk-geared headstock.
. Hand=-scraped V-ways on lathe bed.
. Hoat-troated

alloy stesl headstock
spindle with precision ground bearing
surfaces.

Precision load serew cuts serow threads
to most oxacting tolerances,

right and left hand threads and foods.

collars on cross feed sorew and com-
pound rest sorew.

Somi=steel lathe
structed.

bad, heavily con=

ON DISPLAY

IN ALL PRINCIPAL CITIES

Boston, Mass. — South Bend Lathe Works®
Buffalo, N. ¥. —E. C. Neal Company, Ine.
Chicago, Ill. — South Bend Lathe Werksf
Cleveland, Ohis — Eeynclds Machinery Co.
Detroit, Mich. — Lea  Mas hinery Company
Isos Angeles, Cal.—Ecglas & Davies Mach, Co.
Milwaukee, Wis.—W. A. Voel] Machinery Co.

Newark, N. J. —]. B. Edwards Machinery Co.
New York, N. Y.—A. C. Calby Machinery Co.

P‘hﬂhd.-lrhi-. Pa.—W. B. Fapp, Machinery ol Bouth Bend
Portland, Ore—Portland Machinery Company Lathes are car-
Providence, R. 1. — Geo. T. Reynclds & Son slad 16 shock for
Rochester, New York — Ogden E. Adams :

San Franclsco, Cal. — Moore Machinery Co.

Popular sizes

immediate de-

*Baslon Sales Office, 67 Broadway, Kendall Square, Cambridge, Mass.; Telephone Trowbridge 6369,
t Chicago Sales Office, Room 308 Machinary Sales Building; Telephons State 7283,

SOUTH BEND @Miﬂﬂ LATHES

FRINTED AY FOPULAR MECHAMICS COMPANY, CHICAGO, ILL.,

POPULAR MECHANICS

208

U. B, A.

livery by dealers
in 47T principal

clbies

SEEEEEEE



—

o'maLLEY: Another what,
Callaban?

caLLanan: Amothber man that's

switched to Goodrich,

o'maLLEY: And is that @ crime?

cALLAHAN: Sure wot! And if it
were, ‘tis half the
town would be in jail,
' thinkin',

(Left) SAFETY SILVERTOWN. Top-
quality Hi-Flex cords make it stronger
than ever, Duramin gives it thousands
of extra miles.

“Look, O'Malley
...anotherone!” |

SEE THE NEW SILVERTOWNS

FIT'S real protection you're

looking for, here's the ticket—
do as so many other careful driv-
ers are doing—put Silvertowns
all around, They'll give you full
protection against blowouts and
skids . . . and pay you a dividend
of extra miles by the thousand.
Those extra miles are put into
every Silvertown tire by Duramin.

(Center) DELUXE SILVERTOWN: Best
possible combination of mileage, safety,
comfort. New safety tread smothers
road noise to a whisper.

That's the amazing "tire vitamin®
discovered by B. F. Goodrich
scientists. Duramin keeps rubber
young and lively—gives you
more safe miles on Silvertowns.
It's dangerous to squeeze the
last miles out of worn tires. And
it's unnecessary, too. Trade-in al-
lowances are high, prices
are low, See your dealer!

{Right) LIFE-SAVER SILVERTOWN.
Extra miles—204% more than the origi-
nal Life-Saver tread tire. No tire can stop
vou quicker, keep vou safer from skids.



PATRICIA MORISON
Chesterfield's Girl of the Manth
cerrently appearing in Paramount's
“The Round Up"

K?S, you will quickly like everything about
Chesterfields. . . they're cooler and milder with plenty
of good taste. You are entitled to all these things in
a cigarette and you get them in Chesterfield’s right
combination of the world’s best cigarette tobaccos.
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