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CONTROLLING HEAT FLOW

in Spark Plug Insulators

The control and distribution of heat, which determines the
"heat range'' of the spark plug is @ most vital factor in
determining resultant engine performance.

A wide variety of lengths and shapes of the traditional
conical shaped core was necessary to meet the wide variety
of engines and types of service found in modern motor cars.

“"Hot" plugs for "'cold" engines and ''cold' plugs for "hot"
engines is the rule applied to this well recognized ignition
problem. Champion research, engineering and manufacturing
science combined to find a solution to this vexing problem.
An exhaustive study produced the patented Champion Extra-
Range insulator—the only patent of its kind—which accu- CHAMP]ON
rately controls and distributes heat inherently by virtue of PATENTED
basic insulator shape.

This unique shape automatically controls and distributes heat
with such precision that it provides perfect ignition beyond
the point where failure occurs with ordinary spark plugs. Heat
flow in area (1) is controlled by the scientific shape so it is
always cool enough to prevent over-heating and pre-ignition.
Heat low in area (2) is likewise controlled by the scientific
shape so it is always hot enough to prevent carbon and oily
deposits which eventuate in fouling.

Only Champions have the patented Extra-Range insulator of
exclusive sillimanite. In some types the Extra-Range shaped
insulator is not used because it is not necessary, but in every
case Champions afford heat ranges or thermal ratings beyond
any necessary requirements for specific engines. Remember to
insist on Champions for better performance in every engine.

CHOOSE THE SPARK PLUGS
CHAMPIONS USE

CHAMPION seanx riocs
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BUT BE SURE ‘j{fpee—"5 4 |
IT E STEEL! hl:TUALNl;'.WEFI[DTDOEmunwnrc;rthﬂtrellonaﬂ.';’mclul:h

but couldn't erush Plymouth's sturdy Safety-5Steel body.

Engineers Explain Safety-

N\ Steel Construction of
NN Modern Automobile Bodies

e Al that Gives Most Protection

HE STRUCTURAL “INSIDE” of your au-
tomobile body is a very important fac-
torin motor car safety. These picturesshow
how Plymouth’s Safety-Steel body is a per-

z fect example of maximum protection.
HD r_IHH{ KR PROPEL LER ':-u.rl

: :ET’:'P_.?;"' AR NAK This beautiful Plymouth body is, struc-
i ; T T— turally, all of steel. Steel posts, braces, pan-
INTERIOR CONSTRUCTION of “composite’’ body, used (:IH, doo rs,winduv.'-—fr:mles. ..allwelded into

in some cars today. Note many points of wenkness., oneunit. [’lymuuthjs bn&y interlocks with

the big car framé. ..is bolted to it both up-
and-down and across. .. giving tremen-
dous reserve strength and ngidity.

Of “All Three” only Plymouth has both
Safety-Steel body and Hydraulic brakes.
“Lock at All Three” low-priced cars before
you buy. Plymouth’s priced with the low-
est...$510 and up, list at factory, Detroit
(special equipment extra). And it's EASY
TO BUY... terms from $25 a month. Chrys-
ler, Dodge or De Soto dealers.

PLYMOUTH DIVISION OF CHRYSLER CORP.

| SAFETY-STEEL! lﬂ[{-rlnr cnnqtructlnn ul' Flimauth
body ... every brace, pillar, post and girder is steel.

{Right) HoW “"COMPOSITE BODY" DOOR looks (left pleture)
..contrasted with all-steel construction of a Plymouth door
{right picture). That all-steel, cross-sectioned Plymouth
door doesn't loosen up...sag...or get the “rattles."”

TUNE IN ED WYNN, GRAHAM McNAMEE AND ALL-
STAR CAST, TUESDAY NIGHTS,N.B.C.RED NETWORK

When writing fo advertisers please mention Popular Mechanics
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PIPE THIS
FOR A

DIME !

says mﬂf}é

ES, we must confess,

Union Leader at 10
cents is an eye-opener to
any shrewd judge of fine
pipe tobacco. The first real
thrill of its rich flavor and
full fragrance makes a man
wonder just how much cold
cash he has sunk in fancy
blends and expensive mix-
tures. Believe us, brother,
every big tin of this good
old Kentucky Burley is
packed with satisfaction
and loaded with economy.
(Swell for cigarettes, too!)

& P, Larflinrd Ca,, Ine

Fraxg H. Witearn . . . Union Leader smoker, and famous creator of “Moox MuLLmxs"

UNION LEADER

THE GREAT AMERICAN SMOKE

When writing te advertizers please mention Popular Mechanics
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i ] EW industries and extensions
of old industries are result-

Sp ecC i a l Fea tu rés ing from recently discovered uses

for rare metals because it has been

found that some of these metals
Modern Wonders of an Old Art - Coloroto s hipedprannll Moo

Easv Tricks of Jueglin o s @i o= 2D any of our common ones. An ar-
Y J gegling ticle next month tells how these

Who’s Who Among the Fish - - - 28 rare metals aid industry and de-
Tigers T 36 scribes the search for new and

simpler ways of extracting them.
Latest Feats of the Plant Breeders 44
Tuning Up an Ocean Liner - - - 52 The Brainstorm Boys

. P ODERN radio broadcasting is
The First Machine Age Tl - replete with examples of the

The Amazing Story of Stainless Steel - 66 resourcefulness, daring and hair-
- 2 trigger thinking of the men who
Secrets of the Movie Ships - - - 74 handle the big news breaks and

special programs for the networks
Queer Facts about Star Gazers - - 82 e el T e e

Long-Range Weather Forecast - - 88 nouncers and engineers call them.
Eye witness accounts of federal

L]

(Continued on next page) agents surrounding a gang lair,
word pietures of dust storms,
stratosphere flights, floods and

New Tﬂ.ﬁkﬁ for Glass ﬁr&s—-iﬂ&ege aregbut a few of the

TO MOST of us, glass is just a hard, brittle, trans- programs brought to radio audi-

parent substance found in windows, milk bottles ences by the brainstorm squad.

and drinking tumblers. If that's your idea of glass— Read the story of their accom-
then glass isn't glass any more. Science has taken one plishments in the August issue.

of the oldest man-made products, given it new char-

acteristics and changed it into forms which look and ] :
behave like almost everything under the sun except Camplng m CDmeI‘t

glass. Glass wool looks like cotton, another form of THERE are so many new tricks
glass stretches like rubber, a third absorbs the heat to the game of living outdoors
from the sun and a fourth admits the healthful ultra- that you can now go camping and
violet rays. Each is glass but each is a different kind live a life of comfort and even of
of glass designed for a particular task. Turn to the luxury. Next month Bob Becker
Coloroto section in August for the first of two arti- describes new and inexpensive
cles describing the new roles in which glass is ap- camping aids that will add to the
pearing today. pleasure of your summer outing.

O T — e
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AUTOMOTIVE
Midget car has guard rail to protect driver ....... 27
Thelft-proof lock for auto wheels ...... PR L Sy 31
House on light truck serves four tourists ......... 40
Alternate-flashing taillights ...........c000000.s 42
Diesel truck with ten wheels conquers rough ground 48
Switch stops motor automatically if car overturns. . 48
Wreck photo used in court to warn car drivers..... 50
Horse rides in trailer chasing smuggled aliens. .. .. 62
Tool cleans spark-plug holes. . .. ovveenv e onana. G4
Relay coil aids in starting and saves 'b-u.“ery' ,,,,,, T0
Intake rides in cloud of dust to test air cleaner. T1
Streamline car with rudder has door at front...... 73
Bakery goods delivered hot in special truck....... B0
High-wheel tractor ferries autos over river ....... 21
Unit adapts trucks to highway or railread........ 96
AVIATION
Pusher plane designed for safe flight by noviee.... 17
Towing basin to test seaplane floats ............. 19
Bombing planes to fight forest fires ............. 2a
Perforated flaps help plane land like bird. ....... . 2z

Liguid rocket speeds takeoff of Diesel amphibian. .. 58
Planes bomb ships outlined on desert lake beds.... 85

CONSTRUCTION
Chimney bored through hill to save landscape beauty 17
Aluminum painters’ stage stands heavy load...... 18
Window swings to any position . ......c00vinaen 26
Tile blocks in metal frame form removable wall.... 43
Bridge to have eleven traffic lanes ........ sesrans BB
Glass eeiling to brighten tunnel ........... snsss BB
Low-priced home built of steel sections .......... 88
FARMS AND GARDENS
Invisible death ray traps insects ..............:. 33
Fountain kept playing by “pinhole” flow of water.., 49
Tomato tester tells when crop is ripe .. .......... 63
FI"-“rkinI ﬂ.[’ju.ll-.bh wﬂﬂd di'“r ssssssnnnass B
HOUSEHOLD
Electric heater circulates warm air ..........0... 24
Vacuum cleaner for bookshelves .. ............... 24
F“mﬂh.' I'-I.. h"“r '"hm= AR EE T ERE TR A e EE R -H.
Revolving band tells time on electric elock ........ 55
Kerosene-burning refrigerator .......ovv00000s0: TO
Milk receiver built in wall is adjustable for depth.. B7
c‘.ﬂﬂ“ﬂﬂr ﬂ“d fm‘ pﬂuﬂn[ FEsaEisaneennsaanes s DS
- Convenlences for your heme ..............00... 94, 95
Water jacket around flame saves on oil boiler...... 96
Simoniz Protects Cars from
I MODELS
' Miniature willage gets new coat of paint ...... ves 24
y Clay model of mission made in sections .......... 41
P Model railroad has ffty-five yards of track ....... 42
Scale model of large hotel is made of sugar ....... B0
Making maps from colored wood as hebby ........ &7
Model house built of burnt matches ............. 90
Your car, too, gets sunburned—becomes MOYVIES AND PHOTOGRAPHY
dull and faded, unless Simonized. If Explosion in cylinder filmed by fast camera ...... 18
dull now, first clean the finish with Burned evidence restored by invisible light ....... 26
Simoniz ﬁlaene: Presto! Your car will ) Tt in talnia s shadinn e
- Movie stand-in wears three-inch soles. ........... 50
sparkle again like new. Then appl Robot cashier gives photo as receipt ...... crnssss B
SI? x Igt 3 ﬂﬂ . A f pI'I'_,h? Library saves rare books by filming pages ........ 72
1Moniz. 18 p& ect pl‘ﬂt&ﬂbﬂn or the Eye helps find exposure time in photography meter 80
finish in all weather...and something Fingerprint negative made without camera ........ 87
every car needs to stay beautiful. RADIO AND ELECTRICITY

Physicians ask special wave length for diathermy.. 49

MOTORISTS WISE Lo et 100l T

Solid Alashlight bulb acts as spotlight ............ 70

Rechargeabls pocket battery .......00000. ey BT

All-metal two-tube receiver for short wn‘n sreess 08

Easy solutions for everyday radio problems ......100

How to amplify stringed instruments ............101
{Continued to page BA)
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P
Aces of the air, % the water, :_% and the

— e

0il is forced, under
pressure, to all main
and camshaft bear-
ings. At the higher
speeds, streams of il
lubricate the connect-
ing rod bearings, mul-
tiplying their life by
as much as 25 times.
At lower speeds, dip-
pers scoop oil from
1::!::111! in the oil pan
to lubricate these
bearings.

|

Blug-Flame Cylinder Head
A blue flame means economy—a yellow flame
means wasted fuel—in a gas stove or in an auto-
mobile engine. In Chevrolet's High-Compression
Valve-sin-Head Engine, with Slue-Flame Cylinder
Head, the fuel mixture burns with a bloe flame o
pive outstanding operating economy.

o Jjoin with America’s motorists in preferring

MASTER DE LUXE SEDAMN

=« CHEVROLET"

is the only low-priced car with
this superior type of power plant!

N AIRPLANES which have made record-breaking flights

. . . in world-champion power boats . . . in every car that
has won the 500-mile speed classic at Indianapolis during the
past sixteen years—you will find Valve-in-Head Engines!

And you will also find a High-Compression Valve-in-Head
Engine inthe new 1936 Chevrolet, forthe same good reasons:

Because experience has proved that valve-in-head is the
sturdiest engine built . . . that it develops more power from
every gallon of gasoline . . . that its parts are more readily
accessible and therefore more easily adjusted . . . and that
it has no equal for dependability and long life.

Chevrolet is the only low-priced car powered by this superior
type of engine, just as it is the only low-priced car with New
Perfected Hydraulic Brakes, Solid Steel one-piece Turret
Top, Improved Gliding Knee-Action Ride*, Shockproof
Steering® and Genuine Fisher No Draft Ventilation,

America prefers the new 1936 Chevrolet because it’s
America’s only complete low-priced car!

CHEVROLET MOTOR COMPANY, DETROIT, MICH.

GENERAL MOTORS INSTALLMENT PLAN=MONTHLY PAYMENTS TO SUIT YOUR PURSE
¥ dvailable in Marter De Lusxe madels enly. Knee-Action, 20 addivisnal

FOR ECONOMICAL TRANSPORTATION

When writing to advertisors please mention Popular Mechanics
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Capacity indicator for service men ......... . 1
Coal-oil battery charger for farm sets .....c00004 102
Man-back public-address system ......... sennsss102

SCIENCE AND INDUSTRY
Giant telescope “eye” moved on special railroad car 56

Spectral cameras to shoot solar eclipse .......... G5
Rubberlike glass stretches and bends under strain. 96
TOOLS

One-hand tack hammer works like machine gun.... 18
Life of glue brush doubled by long bristles ....... 26

Emergency clamp for pipe leaks ................. 27
Diamonds in saw blade speed up slate cutting..... 51
Fret saw attached to wvise cuts precise pattern..... 1.1
L Grass sickle uses old razor blades ............... 81
R E Tl Flexible shaft screwdriver works at angle. ........ 85
Bending jig handles metals on scroll or model work 93
Tn Yuun G AR ! MISCELLANEOUS
. Sen sleds are miniature battleships ............ ix B
. T Closed keyboard typewriter is quiet and dust-free.. 25
Five hundred years old clock still ticks ........... 25
Shoppers’ dogs kept in cages made of old fire screens 25
" \ Harpoon gun for big game fish ................. 27
i 1_ ! Magnetic board holds cards for bridge teacher..... .
Electric cookstove for offices ......cc00c0iicnunaas 32
t b Sound weighed to improve musical instruments.... 33
Dust mask cleans air for worker ...........000.. a4
‘- [ Skates for uneven surfaces are built like army tank 34
f 4 # Army “tortures”™ latest fighting machines ........ as
1 9 Automatic dialing for telephone ...... 0000000 .. 41
[ Machine gunners use landscape photograph target. 51
sl Spring in metal fence post keeps it straight....... 51
PLATE Ne. 1 PLATE No. 2 Electric reminder clock with forty-eight alarm sets, 57
CORROSION (chemical attack) is a dangerous enemy | Train of glass for Alpine tourists ......... e Y
of yvour car, truck, tractor or machine. Corrosion eats Powder eliminates smudging of printed sheet...... 63
metal. It can ruin bearings and other parts in half thelr | Four timing devices in one worn on wrist ... ... .. 64
normal life. This condition can prevall in any engine. One-man puppet show travels in bike trailer ...... 69
The startling evidence of how Pyroll inhibits corrosion Streamline pram with balloon tires ............00 71
is shown above. Plate No. 1: a photomicrograph (125 | Camera catches swordfish piercing boat ......... 72
times enlarged) of an auto bearing run in high eoll. | gy eamline pedal train built in backyard 73
The dark matter is corrosion! Plate No. 2: an [dentical pe : g d .oy
bearing run with only Pyroll added to the oil shows the | Colored lights flood rainbow ice at carnival ...... . 78
mmﬁlh!e freedom ﬂ-om this chemical attack! Wheelhouse is nerve center of “Queen Mary™ ...... Bl
This is only one of Sll's unveial dnd s Ak Machine gun spreads tear gas qu[cklr FamsEaasasa 90
qualities of protection—how it saves bearings. In addi- Fast French destrovers outpace rivals .......... . 92
tion, Pyroll reduces wear; reduces heat and friction: Bicycle has steering wheel and chairlike seat ...... 83
increases film strength of oil. Saves far more than iis
cost because It creates savings in repairs, cuts expense.
Improved Pyrell is now dark wine red in color.
Mail coupon at once for FREE METALLURGICAL RE- Craftsman and Shﬂp Notes
R R et o e v o ey
Use It reguinriy. Sold the world ovee St sopvics SEALIONS, AUTOMOTIVE
s Ceher dealers. ﬁ,}ﬂ::f‘;:m:,fﬂf“;;:;f*ﬁfd:’: Removing stone from between dual tives .........158
LaCrosse, Wis., U. 5. A. Rubber shield for your battery hydrometer ....... 158
Boaped tire beads simplify mounting job ......... 158
I:;rm“ h"._.-;"“ 1““:;,‘; Popular :'“h.l'"" -:_‘ Is used Spare headlight lens carried under car hood ...... 158
F and Equipmen Guide for parking car in small garage ...........159
ISTR RS—F Inner liner for rusty wheel rim .....ccc000vcuuas 159
Eﬂ“#hwlnmq" n‘.‘-’! Genuine Pyroil (patent Replacing broken starter springs ...............158
PORTUNITY, CHECK COU. Protected) Bears This | g. 1440 car hubs flying stones ................ 159
PON BELOW, ignature on Every Can.
BOATS
“Arrowhead,” mast and rigging—Part V ......... 121
Boat dolly has large roller for sandy beaches. ... .. 129
Test stand for outheard moters ................. 147
i Mineral oil for outboard motors ................. 160
:.I . '.'_‘1_"-"-""" FISHING, HUNTING, CAMPING
4 ot Small box for carrying fishhooks ........... P&
e e i Senle on fishing rod is always at hand ............ 120
R Timely tips for campers .. ....ovavrvrenrenss ...130
Ctsreleprs g el Fish held with weighted hooks for cleaning.......138
FURNITURE
Eﬂmhd:nﬁ"t'hlﬂ ii#ll%i-"‘#P"%%i“"i""“‘m
. Furniture for the garden .............cc.00ecns 128
-~ - Lawn-chair cover rolls up ......... sesnnasssssrs138
Sempliy- ADD TO GAS OIL {Continued to page 8A)
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Business Demands Accountancy

—because Accountants Command Business

CCOUNTANTS have been in demand —at far 0. D. always thought stories about LaSalle trainin
better than average earnings. were fairy tales until the training helped him—a cler

But today—more than ever before—the compe- a8t 373 a month—move up in six months to §125, and

tmll nmﬂm‘ltant ﬁnﬂs ]]_i5 sm-ij:ﬁat a trEmL-“du'lli_; - '-- T“-‘tthlﬂ rl-:lﬂr !ﬁ‘-ﬂrﬂ 1-0 523}- 1. Dd.ﬁ.'}" h(.': 15 GE“E[‘-’]' ﬂudltlx

of a large national organization—and his income
is more than seven times his starting salary.
o As an assistant bookkeeper in a great
Western bank, C. F. H. looked forward
to slow progress. But LaSalle accoun-
tancy training speeded up his climb to
Assistant Trust Officer and to a salary
increase of 400 per cent.

and increasing premium.

In the depression business tightened up the
reins and 18 watching costs—prices—every
move—striving to operate on that basis ol
close control so essential Lo profits,

Then too, progressive business is building
now for the return of prosperity—laying
plans for expansion, ér NEW Processes,

new markets—getting ready for the un-
paralleled opportunities of the next
ten years.

The Home Study Way to
Accountancy Success

Thousands upon thousands of men
have trained for Accountaneywith LaSalle

These Men Won Success in
Ordinary Times—You Will
Profit by Coming Prosperity
Remarkable as is the success of these men—
yvou will have a decided advantage over

them—you will be entering accountancy
whin unusual business conditions work

—at .night—at hnm}:- ; with you for success.
Their success—their progress—is a matter of Present conditions and the I.IFI.I.II'I‘I toprosperity
record. not only call for more capable accountants—

Whether their goal was a C. P. A. degree or  but offer unusual opportunities for both quick
advancement in business, our files are full to  and permanent success. The accounting student
overflowing with letters reporting income of 1931 will face real oppertunity in 1932 and
increases so far out of line with the the accounting leaders of 1935440 will be

time and cost investment that there is no  largely determined in 1931-1932,
comparison,

N;‘:-te. for inst?ncﬁ. tht&f] four typical cases —If You Can Qualify
chosen out of thousands more we might |
cite. (Names on request.) & Ask voursell three questions:
> 1. Are you ambitious?

o e e heyan Satoii2 2 Have you determination?

month 3 ; accoun- 3 Can yousee and grasp an opportunity?
tancy training with LaSalle, Five years If lhgoimawm é‘rre E“r’es";l- Yﬂ‘,j“;,,’;
later, hisincome was 500%, largerand he  gualified.
was a leﬁﬁ] Puhh[: ﬂmuunti’lllt ﬂnd ‘[I' you hﬂVE df‘ﬂminnﬁu“: if }luu Are am-
attorney. F.C.was 22 Years of age and bitious; if you can take advantage of cir-
general all-around man inan Arkansas  cumstances— prove of by investigating. A
lumber yard at $75 a month. Five ‘l:"-"ﬂ 'El'll.lbﬁﬂmp- !-]Illth!" seconds %lrﬁt:. Brhfl the
months later, his firm made him man- DUpOn EaY Wil DIOE you Tull iniorma.-
ager at $125, and ten months later  Liof fegarding Accountancy training

promoted him to a larger yard at  training leads. Then you can judge
$250 plus a commission on sales. intelligently.,

LaSalle Extension
Universit

THE WORLD'S LARGEST BUSINESS TRJ‘.IN'XG INSTITUTION

LA SALLE EXTENSION UNIVERSITY, Dept.764-HR, CHICAGO

Opportunities in Accountancy—Check below amd we will send you a free
copy of " Aceountancy, the Profession that Pays,” alsa iInformation about our
BEW tIILI:l!II:I, in .H.'Iﬂl:ll:r Actountancy, all wilthoit uhll;'u.ﬁull.

[] Higher Accountancy

Other LaSalle Opportunicies: If more interested in one of the other
fields of business indicated below, check that:

O Business Manage- OLaw: LL.B. Degree D Business
ment O Commercial Law Correspondence
O Expert Bookkeeping OlIndostrial Manages O Banking

OC. P. A. Coaching ment and Finance
DRaillway Accounting [ Modern Foreman- [OModern
OTraffic Management ship Saleasmanship

O Railway Station O Personnel O EfMective Speaking
Management Mapagement []Business English

AdUress. . .. coceemermmmccenmeeesssssmmenmrem e

When writing to advertisers please mention Popular MWechanica




Melvin Purvis, former G-Man, employing the instrument
used fo determine the gun from wﬁicfn bullet was fired

Getting the Drop on
Public Nuisance No.1

by Melvin Purvis
Former G-Man and Nemesis of Gangdom

HEN the rataplan of gunfire hushed, Public
Enemy Number 1 lay sprawled on the street.
This gangster's swift justice marked the end of
one of the most vicious gangs in history. And in
this spectacular man hunt, scientific skill and
close attention to detail played leading parts

These are the similarities between the manu-
facture of Gillette Blades and crime detection,
although I didn't know this until my recent in-
spection of the Gillette factory. I couldn't im-
agine the scientific skill, and tremendous care
that is lavished on the Gillette Blade.

At the Gillette factory I saw wonders that a
non-scientific mind cannot grasp. The auto-
matic control mechanism on the electric hard-
ening furnaces positively awed me. In these
furnaces the world's finest steel is treated with
more heat or less heat as required for utmost
uniformity with the correet standard.

I was greatly impressed with Gillette's con-
stant use of the microscope to assure perfection
in the finished product. I marvelled at a photo-
electric device which measures the sharpness
of the blade edges, and the huge grinding
machines which weigh four tons each and can
be adjusted to a fineness of 1/10.000 of an inch.

Actually a man leaves the Gillette plant with
a feeling of gratitude to these experts who have
the drop on Public Nuisance No. 1 —these
Gillette scientists who have made the removal
of unsightly bristles so much easier and more
comfortable for every man.

With these important facts before you, why let anyone
deprive you of shaving comfort by selling yov o substi-
tute! Ask for Gillette Blades and be sure fo get them.

GILLETTE SAFETY RAZOR COMPANY, BOSTOM, MASS,
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HAND TOOLS

Sanding block for irregular surfaces .............110

Tool to drive screw eyes ........ PR,

Handle to hold large chisel ........cc0veuuecnias 148
HOME IMPROVEMENTS

Adjusting window awning ..ssevsscosnsas PP & -

Controlling lights in home with master switch.....128

Door joint weather-stripped with angle iron.......140
HOUSEHOLD

Hat held tightly with spring hook ..............1058

Bag on vacuum cleaner holds refuse ............. 106

Shielding ends of chair rockers ............. v e 107
Finger pads protect thumb when peeling fruits. . ..110

Lifter to remove fruit jars from hot water ........ 110
Shopping bag has detachable grip to ease strain...112
Identifying your rubbers in the dark ......... ...118
Cleaning clogged sink drain with air .............119
Clothes tree for children ..........ccc.ciiivvans 118
Soap scraper to make fine shavings ..............120
V-shaped brush has many uses .............. v o120
Keeping neck of catsup bottle c¢lean ............. 125

Making cupboard doors dustproof ......... e, 125

Dishes washed and rinsed in two-part pan ....... 128
Spring on scissor handles eases finger strain. .....135
Window shade held down with screw hooks . ..... 136
Doorstop and bumper combined ................139
LAWN AND CARDEN
Jig-sawed ornaments for the lawn .. ......... .... 103
Plants mulched with magazines .............. .+« 106
Outdoor SUDYDOIM & 26005 ssnrssssscnsnsssssnn «+1¥1
Transplanting tool does not disturb roots ........113
Hoe altered to weed plants closely ............... 125
Knotted hose serves as automatic sprinkler ......128
Lawn seat from old rocking chair ......... . 129

Shallow garden pool safe for children ........... .135

Protecting young trees with lattice work ........ . 136
Concrete furniture imecolar .......cc00cvvvinse .+ 148
OFFICE
Adjustable eraser for lead pencil . ..... ... 00 0002112
Lettering on globe illuminates with flashlight.....112
Fen wiper from rubber sponge ........ R p——— 1
Using adding machine without eyestrain ........ 147
PHOTOGRAFPHY
Treating negatives to develop them in hot weather. 134
Microscopic views shown on screen . . .........00. 137
Mixing hypo sclutions for large tanks ........... 154
STORE AND SHOP
Revolving table on workbench saves time ........ 145
Shelf supports packages while opening door ...... 145
Insulating sleeves for wiring jebs ............. .. 148
Roller ramp to push heavy boxes on scales ...... « 146

Small check valves from grease fittings . ......... 148
Worn threads held with screen wire

Chattering of parting tool stopped by slot ........154
Test-tube holder from spring brass .............. 154
Wood-turning tool handles from billiard cues...... 154
Mirror on shoe clerk’'s stoal .................... 160
MISCELLANEOUS
Indian bead work done on loom ............0....108
Making hollow plaster casts .............000 v v es 106
Skyrochets shot from old window-shade roller ,...108
Merry-go-round of pipe and fittings ............. 107
MNovel letter file for home desk ..................107
Rubber-band gun hits the bull's-eye ............110
Finishing your Soap Box racer .........cc0vnuus 14
Grass fire extinguished with aute tire .......... 120
“Lazy back"™ for the beach ...... S AT 126
Bookrack for the home shop ..... PFEE N S e L 128
Croquet rack is portable ............ ¢ ¢ cnniuuns 136
Servicing electric motors .. ........ ... . 0 000ua. 141
Merry-go-round weeder for hilly farms .......... 153
Milkman's tray cushioned ..................... .153
Soap tray holds glazier's materials . ............. 154
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® TuE question is, are you over the depression? Tough? You bet it was—it

was the toughest depression this country ever had. But listen: The future is

the brightest that ever beckoned a man. Opportunity calls from every side —

calls to ambitious and trained men! If you have the ambition, the International

Correspondence Schools can supply the training. Get going! Snap out of it!

Hurry this coupon along to Scranton.

INTERNATIONAL

CORRESPONDENCE

SCHOOLS

*

BOX 5621-H, SCRANTON, PENNA.

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

*

O Architest

O Architestural Diraftsman

[l Buailding Estimatling

L Contrastor and Bullder
Brructural Ditaltaman
Btrustural Enginesr
AManagement of lnventions

B Electrical Enginesr

O Electrie Lighting

O Weliding, Electrie and Gas

C Heading Bhop Bluesprint

O Boilermaker

TECHNICAL AND INDUSTRIAL COURSES

[0 Heat Trestment of Meials O Plumbing [ Bteam Fitting
[l Sheat Metal 'Worker 0 Heating O Veatilation
Telegraph Enginesr 0 Air Conditioning
one Work 0 Radio [0 Steam Enginesr
0 Mechanical Enginsering 0 Bteam Eleetrie Engineer
0 Mechanional Drafisman 0 Marine Enginesr
0 Machinist 0 Toolmasker [0 R. B Locomotives
O Patternmaker O H, K. Boction Foreman
O Dhiesel Engines . . Hignalmen

0 Aviathon .i:' nEines
E Antomobile Mechanls
Relrigeration

BUSINESS TRAINING COURSES

O Business Muoagement 0O C. F. Aceouniant [ Service Station Salesmanship
0O Office Management 0 Booklkeeping 1 Firnt Year Caollege
B Industrial Management [ Secratarial '||'| ork [ Business Correapondenos
O Traflie Management O Hpanish 0O Frensh 0O Stencgraphy and Typing
O Ascountaney O Haleamanshin O Civil Hervies 0O Mail Carrier
0O Cost Accodniant [ Advertiaing 0O Ratlway Makl Clask
0O Apartment Hoose Mansgemant
Name...... e PUVRUSRNIRERRIY | | . SORTOIRRORY | | ] RN
City... L {7 e Present Porition...

I.f rr-u rrndu {n 'E-unnd'n lrud H-u-l mupﬂn h- I:hr in!r'rnn-rlu:lnd I.'u'rrr:wnﬂdt'ncr Hehowla {nnudum, .F-mrirli.

Engineer
idge and Bullding Foreman
e lstry
Pharmaoy
Coal Mining
M LM Fﬂfﬂ:ﬂlﬂ.
Navigation
0O Cotton Manufasturing
O Woolen Manufscturing
0 Agrisalturs
Fruit Growing
Pouliry Farming

O Bridgs
[ Br
O Che
O
L
0
0

0 Grade Behonl Bulsjecta

0O High Bohool Bubjects

O College Preparstory

O Mustra ting

O Carteoning

O Bhow Cards [ Signs

8 A B AR RS bbb nh R s b bR

“Monireal, Canada
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™ Diesel g Engineer hitteiads

Just as the gasoline engine

changed or wiped out the jobs
of thousands who depended
on horse-drawn wehicles for
their living—just as electricity
chanﬁl:d the entire set-up in
the fields of light and power
—s0 now the Diesel engine is
fast invading both the power
and transportation fields, and

threatening the present jobs
of thousands of workers,

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

: o A . .
i - : -
_Diesel—The Newest, Fastest-Growing Power
Diesel engines—because of their high efficiency, de- [ 1= your chanee to get Intg o bl Be e e up with
pendability, and economy of operation—are fast replac-  tion in the Dicsel field, but the inereasing use of Desel engines will

ing =team and gasoline engi in power plants, motor trucks and  reult in keen competition for jobs in the near future. By starting
busses, locomotives a shipe, aircraft, tractors, dredges, YOur training now, you can keep ahead of such competition.

drills, pumps, etc.—opening up an increasing number of well- wha' Thls “W Field Offers Yoo

id jobs for Diesel-trained men. The feld of Diesel Engineer- nael Book iy bt new
fru_lllt 8 on the u e and continually expanding. It will pro- Efltnﬂm}irf:n DH“E_“, npgﬁhfﬁil, and ﬂtlﬂim“}.:ﬂ_}'phd?h
vide steady employment and advancement for t properly what the Dicsel firld offers you—how rapidly the Diesel industry
trained in this new industry—as long as they need to work., has developed during the last three years—the large oumber of

Jfou get compiete information on all the fatest Dicsel de- Lieoul snuioeyand sccommocite batng mestuitactopad ofay how auieiiy
velopments—two- and [our-stroke cycles: low- and high YOu can o n n complete understanding of Liesel engin i
and heavy-duty t : Dieaei-q:lnctn}!n Ernerating wgﬂ:p:&d‘ f._.",-? u'ﬁ;ﬁlﬂuﬁyg:ﬂ:rﬁlﬂ.dun“ ey A
—in our course, Eﬂtfudr.'u all text material—with special dia- _.\ff;... for information involves oo uh]lﬂ.tiqn—bqt it may mark
grams for quick understanding of this new power, the turning point n your life. Write TODAY for full information.

American School, Dept. DB-45, Drexel Avenue at Street, Chicago, Illinois
Turn Your Spare Time into Dollars

ON’T BUY mmmm  Want a Career in

Wonderful money-making opportunitlea in
this :rnwi::bﬁ flesd. Enarn w learning. Pras-
tical, individunal instruction in every branch
of Profesional and Amateur Photography.
Personal Attendance and Home Study courses,

"%l PHOTOGRAPHY?
Mandolin

GU itar — '-'.,-_- Zith year., Free Booklet.
. NEW YORK INSTITUTE OF PHOTOGRAPHY
Bﬂ“ O or 10 West 33 Strest (Dept. 49) Mew York
)
Drums
¢ g
%’ MAKE 550 TO 5100 A WEEK !
' i Many of our sucessstul students are now making
Don’t buy A big money. Our simple methods make [t fun to
Guita r o _ = - Learn Cunnmrnh.]_{.hrl.]';\r:m:‘l:ll' r:‘n'i Da"r:#tll}fw“ulm
ﬁl !-ﬂ’]j“-"'lf“ ) =) % ) o Cut This Ady., H“‘!'hil'}":‘-':-l Fienaare -.1-|'u4 Profit,” todsy, Staie ape.
el ha N SCHOOL OF ART
Drums, until you Out— Good | | sTUDIO 127, WASHINGTO
have Eiﬁi{.he for $1.00 1115—15th ST., WASHINGTON, D. C.
Slingerland May- 4 :
Bells, Guaran- 4 Credit

teed More for
{';ur Money.
onderful,
snappy, powerful,
pleasing tone. No
equal in price, SBold
on easy payments and
6 days free trinl by all
leading musie dealers, |
Send for free eata-
log, Mention instru- %
ment wanted and nears
est music dealer,

Write today:

Slingerland Musical Instrument Mig, Co.,
1325 Belden Ave., Chicago, lll.

BY OUR PROFIT-SHARING PLAN

OUR GRADUATES SUCCEED

l Cine ol our Towns studenta started in a very small say—now
Y Al over $30,000 & year. Another in W wzu?-finﬁ?v-;{sig_r_&hm
the first yesr. Day or night classes. Call or write for FHEE VK.,
Chicage Schoal of Watehmaking, Dut, 4101, 158 K, Clark 51, CHITABO.
e ————

AL ANT ATPPLIED [
TIME AND MOMNEY BAY
4. KD

SNy LE
1001 tndians Avense Y]

When writing to advertivers please mention Popular Mechanics

GE
nues City, Ma-
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Train at Home---Under Factory Engineers

ferUﬂD PAy ..S,Bare- ime and Tull-lime Jobs

f’l

APPOINTED BY RADIO MANUFACTURERS TO SUPERVISE R-T-1 TRAINING

This is the R-T-I Advisory Board
—Engineers and Executives of
large Radio firms—appointed by
these firms to supervise and direct

RAY D. SMITH,
President R-T-1I,

wha hazs directed
training of 100,000

men. Read what a
few students say.

“Made my first spars
time money after fio-
ishing four leaaona.

er mpare tima
money fn 10 months.
R-T-1 is O.K."
Delmer Grote, Houte
8, Gresnville, Ohio

T mnide £14.25 in first

11 dagya of my training

rﬁlnrinx your instrug=-
8

C. E. Head, 431 Third
B, Alexandria, La.

“*Befors finishing my
truining 1 was mads
Mananger of & Depart-
ment Store's radio see-
thon."™
Howard N. Lents, 123
« A ftl:ql.le.f B, .
Buchanan, Mich,

"My job paid me 815 a
woeek bafore taking
your treining. Shorily
l.Etrr PEArLITNE WHA RVl
nging 300 4 wesk. Have
made ns llll'h o 250
in slagle weak

Wm. T. ]Urjd a462
Evelyn St., Verdun,
I'Q., Canads

R-T-I Training.
in their hands.
manufacturers now endorse
Training.

Put your future
50 great radio
this

Trained Men Needed in All Branches

It you're dlsantlsfied with small pay—Iny-iffs and an uncertain
future—here's an nmﬂor{unl.u that's too good to miss. At the nnﬁt
al only the time it e you to mail the coupon, ;uu can get m'!r E
FREE book, "RADIO'S FUTURE AND YOURS This oo
tella how you can learn at heme under the supervision of
factory engineers, te make more meney almost at once o Radio
—whether you want to make REpdio your lile's work, or use 1t to
pick up an extrs $5 to 820 a4 week In your spare time.

More Opportunities Than Ever Before

BRadlo 1s still forging ahead. 1935 was its blggest year. Over 5
milllon new seta sold.  Ower 30 milllon dollars padd for service alons
In 1935. Where only a few hundred men were employed o short time
ngo, thousands nre tmnlnﬁl:ul today. And where a bundred jobs
pald up to 75 a week—there wre thousands of such jobs today—
many ying even more. And new jobs are belng created all the
time—Ffull time jobs and spare time jobs. Get my book abd
Aee how ebsy It §8 to learn at homo for this good-pay work.

#iShop Training' for the Home

R-T=I Tralning |s different than any tralning :ruu ever heard about,
It eomes to you right from the heart of the Lo Industey—rlight out
al the tactories where Radio sets and other vacuum-tube devices are
made. It wak planned and prepared and Is supervised by B radio
engineers IN these factories—by men appolnted for the purpose.

means that trained the R-T-T way, you'll be trained as the
BRadio Industry wants you trained—just ns the Hadio Industry,
itselt, would traln you if it was dolng the job.

Television, Photo Electric Cells,
Public Address Systems Included

Hadlo service work s only the starting polot |n R-T-I Trainlng.
From there it 'will taie i'.'hu through the whale field of Radio and
Electronles. You wi earn about every new developinent. (b=
eluding Telavision so ¥ r.tu. "Il b ready when Television breaks. You'll
also learn the hlamumr aublects such as Aviation and Auto Radio;
Public Address Bystems: how to handle Photo Cells; Sound Ple-
ture Recording, Etc,

4 Working Outfits Furnished

Start almost at onece dnlnﬁ'll:ll.rf. time radio work. 1 furnish 4 outfits
of apparatus that you bulld Into test equipment with which you ean
do metual jobs and earn extra money. My Tralning pays lks own
way and you get your money back Lf not satlstied.

Age or Lack of Experience No Handicap

¥ou don't have to be u high school gradunte, nor even have finished
the grades, My Trainlng is so simple, easy, and practieal, that the
average man, regandless of age, ucatlon, or previous experience
it master it. It offers the chanee you have wanted to get out of a
small-pay, no-future Job, loto good pay work with a future, In Redio
and all its branches.

Get My Free Book

Lenrn why R-T-I Tralnlng 1s different, Find
ek Resules™ and “Blg Hesults, "

INVESTIGATE!
out why R-T-1 Tralned men get =

Bend for your copy of * Radio's Future and Yours'' today. It tells
you about Radlo’s amazing opportunities. It describes my approved
It tells what R.T.I. students are dolng and muulug [1

training.
Kives T.Ee names of my Advisory Board anod 50 I!"I:I.dn!‘ﬁl]'l? i CRATY]
turers. It's FREE. 1

Clip, sign aod mail coupen RIGHT Hl?“

RAY D. SMITH, President

)RADIO AND TELEVISION INSTITUTE

TRAINING FOR THE HOME

Dept. 1B -

fiHOop

2150 Lawrence Avanua &

PRACTICAL

CHICAGO

“RADIO

LEARN TO EARN

021 S weex

(MANY R-T-1 TRAINED MEN EARN MORE)
MAIL COUPON BELOW

Big
Money
in Auto —_—
and Police Radio Work

W. H. Carr, 402 N. 18th Bi., Kansas City, Kansnas,
un H.T.1. stadent, has charge of 26 mdio eguipped
cars for the Kansas City Polios snd Fire opart-
ments, His salary s $3230.00 & month and be s
furnished with an mutomobile, gas, oil, ste. Tl

says, ""Ii I had not taken your course | would not

*

be able to hold this job."”

Makes $600 in One Month

Herbort B Thomson, Gorman, Tezas, lormecly
an il well driller, horrowed $170.00 o atare o
spare time radio business after completing 12
H-T-I lessons., He mmde money from the start.
In two years his shop was worith 83500, He says,
“Because of my H-T-1 Training | mades $450 in
Boptomber and over 3008 in October 1635, It
puyn to bo R=T-1 Tralned.”

MAIL FOR FREE BOOK

Ray D. Smith, President,

RADIO AND TELEVISION
(R-T-I},

2150 Lawrencs Ave., Dept. 1B, Chicage, 111.

Without obligaiion, send me o copy of
“Hadio's Future and Yours." [ am interesnd
in your training and the opportunities in the
ﬂ“t field of ltadio for the R-T-I Trained
Man,

INSTITUTE

Addrossl . cossnssssssssssanssansnssisrnnns

When writing to advertiscrs please mention Popuwlar Mechanics



12A

MY NEW JOB TOM, IS A DANDY
MORE FUM, EASIER WORK
AND BIGGER PAY NOW

WORKING AS A

WELL , TOM, YOU LL HAVE
TO PUT IN ONE OR
TWD NIGHTS A WEEK
STUDYING AND WORKING
wiIiTH DRAFTING

I'LL WRITE ENGINEER
DOBE TODAY FOR HIS
FREE BOOK
'SUCCESS IN
DRAFTS=
A MANSHIP"

are ready and more expected soon in auto
work, avintion, electricity, machinery
and certain building lines

FOR THOSE WHO LEARN DRAFTING NOW!
It's tho way [or o quickatart to nbetter pay-

ing, much bigger job. Send nt once for
_I.,.I'..I_J.JJ.L‘LI Diobe's

Free

Lot oul
of over-
alls now!
Boom in in-
dustry and build-
;.'[]K NOwW SCElRs "|'-"'[] ul'-’l.l"l.' WY
Draftamen, who draw plans, nre
needed first. Trained draftsmen will ba

Engineer
nnbe & School
Operating
Successtully

Since lndlllr and at better pay, shorter hours I‘i"—
1800 pare now! Engines o Diobe will teach you at
homeain -lu]llrhll ly Tow Jl mths ab little cost.

Practical method suocessful with thousands, High

school edueation of provious e 1;.4.“ 108 Mot e desd.

Everything m nh' plain on proetical work. Engineer

Diobe traing hia studenta until in a satisf et OrY JHsl=
tion—or monoy }-.u'.':. Bend for F l"Ll‘. Book NOW
while this affe rfl nate

JI..I.I. Tﬂﬂ.l.S FUHHISHER

A valu Lr'frft'-]-:
gt nr-nr-nl
drawing tahle), '.H!ll--uf

extra cost if you enroll
now, Mail eoupon today.

For MADRT PAY L

DRAFTING

FROM AN ENGINEER
i HAIL THIS COUPON <cy

i
ENGINEER DOBE, Div. 337 Libertyville, 1ll.
Send me your free book, “Suceessful Draftaman-
ship” and explain how you your gradustes
to good positions as draftsmen, i
Name Age =
|
Address I
i | . Slate — '

POPULAR MECHANICS ADVERTISING SECTION

US.GOVTJOBS

SHORT NOURS-GOODPAY |, rzivuar..
-VACATIONS-PENSIONS

51850 ls 52700 a Teu
CUSTOM HODUSE]
Stop worrying about strikes, layoffa, hard POSITIONS
times! Get on the government payroll. Pay
as high ns $90 a week! Short hours; steady

51100, 51680 le
51000 a Year

wark: vaeations. Open to men and women RURAL MAIL
18 to 50. Let me help you. I train you at c’ﬂf:}_'ﬁ“
home in spare time., I was government 52100a Yr.

Civil Bervice Exanminer for B yeurs. POST

SEND FOR FREE BOOK OFFICE
1t tells about government posi- “'%'EE?:E
tions; what to do to job vou ¥ ST o0 a Y aar
want: how | have lu-f ad’ others, ¥ o

in all parta ntthnmum‘.r . Lo qualily. i MASTER
Write N0OW to Arthur Ll'atuﬁnni o M e
R T o s 54~ g 525008 Y ear]

Bldig., Rochester,

p S Here's opportunity! Get ready for the best paid jobs in
Radio as Television sweeps the couniry. Train at big-time
! broadeasting station. Get actual experience over our Tel.

,evision Staton WX AL and commercial station WoXBY.
sy WWrite today for free folder and literature showing acrual
. photos of Television broadcasting, opportunitics, ete.

PAIR \[ﬂ

AT HOME You can learn by our modern and
original aystem of instrant ion overy partof Uhe Weich
l‘f.,.ll-'ln( Trade &t h mif. | odl cmn anrm moaney wihils
g nnd propare yoorsel! for a well payviog
n o stari in bogsiness alter completing oor
o8 Of MEsLrsct s LTEeT | waieh FODRIrEry AW

L‘? Jl-‘ in 11 mard ind generally earm very good aalaries.

of l|r|||1:|r||. f apply o the

Wihiconsin Scheool of Watch Repalring
524 E. Masen S, MILWAUKEE, WIS, e

BE A PILOT — FLY A SHIP

If you are stumped at the high cast of tealning to
qualify for a license and o good future in Aviatlon,
write, enclosing stamp, for information on our

APPRENTICE PLAN

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

Far 30 Days Readin
Mo Maney Down—Actual | Crime Banut—
You Arct Crutck/=—Wa will send you this stirrine
walt 0n Crime Detsction, Secrel Service and Lieos
tiflention Work for 80 days rrrp rending. Seod .m

mopay. If yoo deslde 'r| v ther ,4--.|
B1.00. If met, return liuTP TODAY . Hu:
sent to boys under 1 'PIII'! of agn.

. . Cooke, Dept. B135, 1920 Sunnyside Ave., Chicago

MAILFORFREEINFORMATION

B EDF“RD 1117 Bediord Ave., Dept. PM-18

Brooklyn, New York City, N. Y.

O Autn Mechanic [ Talking Pictures
O Aviation Mechanic [0 Welding

[ Aecronautical Engineering

[0 Refrigeration 0 Machine Shop
0 Oil Burner [ Diesel Engineering
[ Air Cnnditinnin“ [ Sign Painting
] Electrical CIWindow Display
(] Radin and Television Mechanic
] Architectural- Mechanical Drafting
0 Armature Winding

[0 Diesel Engines

When aeriting to advertizsers please mention Popular Mechanics
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'A GROWING < 4B
INDUSTRY WITH /ZPk
A GLOWING 4|

FUTURE

SKYROCKETING of Diesel to one of America's leading industries has
opened profitable opportunities to responsible men. WHY? Because men
are needed to fill operation, maintenance, sales, service and executive po-
sitions, created by the production and installation of thousands of Diesel
horsepower each month.

Large numbers of Hemphill graduates hold responsible positions.
This proves the value of Hemphill Diesel training to men who want
a successful career in the world’s fastest growing industry, Visit the
Schools and see Diesels in operation. Or send coupon for free copy
of illustrated “Diesel News” that will open your eyes to the op-
portunities in this fast growing field.

Day and Might Resident Cowrses, and a proven

. 4 Combination Home Study Coume with later shop
Nemphill DicselSchonls v = oers

po ted I ] Il‘ LI d P AP Pl T P PR P AT I RN T
operated only at locations shown =HIHPHILL DIESEL SCHOOLS (use nearest addvess) =

below and are in no way connected
with other schools. # Fizase send me frew copy of “Dissel News™ and Prood Thay B

"

NEW YORK, 31-26 Queens Bivd., : FHERRp L Toaling Py, §
Long laland City ] [ ]
DETROIT, 2341 W, Latayotte Bivd. § Mame [
CHICACO, 2014 Larrabee 51, H = -8
HEMPHIS. 417 Monroe Ave. ] L
LOS AMCELES, 2120 San Fermando Red. n Streer ___n
SEATTLE, 501 Westlake Maorth [ L.
YANCOUVER, B. C., 1363 Granville 5t. B eny .-
- s S S ¥ || -

DIESEL PRODUCTION GAINS 1000 PER CENT. IN THREE YEARS



BOOKS SENT FREE

d we'll send you

on approval.  Just mail the coupon &b

a et of these remoarkable auto | just ot tha
preas, Whether you are a mechanie orbelper, ex-
pert or appreéntiee, auto owmner or driver, if
you're Interested in knowing all about
automobile mechanics, then take advan-
tage of this FREE OFFER.

Nearly 100 pages on DIESEL Engines

A better Job — In the gigantic auto in-
dustry, BIGGER PAY — n chanee (o go
Into business for yourself and get n share
ol the hige profits are walting lor any man
who even hall tries (o lmprove himself,

Learn autn engineering with these wonder
bonks a new way — without studying or
memorizing. Simply use the JIFFY IN-

DEX to leok up the answar to any auto
problem.  Buallt by eleven of Ameriea’s
reatest putomobile englneers, and written
n slmple lnnguage se you can under-

CANYOU FIX IT?

Thewe wosndes ook tell step
by wtrp HUW io take st
“play™ I diferantial—to kil
the shimmy in steering — bo

mel TIMING - how o put
vuitr fineer lnslantly on ens
gime troubls sod then 1h|.-
g.ki expert way to FIX i
wwesl  improvesiosnis !ull:r

:::;an.-‘:awa?l1:-ﬂm| 5 stand it. Very newest cars, all covered.

lowrih tls cont, :ltEoEl n'llr"::l"a' of :Ir;l:ltll‘l'
6 Big Volumes utemabile Englnoers of A mer-

Bnnu'nl-w Edition iean Technical Soclety for one

year without cost If you mail
coupon Immediately.

AMERICAN TECHNICALSOCIETY
Drexel Aveswe E S8tk S, Depl AB1Y, Chicage, [11.

AMERICAN TRCHNICAL 80CIET
Dirpaed Ave, & 88th 84, Dept. AB1E. L!l:lrlm:! il

I waidd lika (o sea the pew S-wolume sdition of your ATTO BOOES., [ will pay
Phe few menis dellvery rlm.rn-- ol but 6 T ohovse dn, T may return them exproes
villect,  If mfter 10 days’ e | prrlz-'e:r ta kesp Lhem, 1 will send youl 32 amd pay the
balines at the mie of oply $1 & month, ustil $24.80 is pald. Meass Inclods [res romn-
sidling mambesship sas per your offer above., Bend bresnd new 1038 sdlirbon.

500 pagnn, NHN Elystrations,
Il,rl.'nr |Ih|rlm|\_. i, ineluds
Iru B arlun'::.r:llmr'r I.lrh‘lh

lﬁ mie.
I.'he Ii.-uu edition, g -Tlped.
Revible bimiting.

it
Attacl letier siating nge, occupntfon nmd name and u.ddm o employer and sl lenst
onn brusiness man s reference.,

AUDELS Carpenters
and Buulders Guldes
' @4 vols.$6

inside Trade Information
tor Cnrpenters, Boilders, Jiuins
era, Bullding Soshuubn and
sll Woosdworkers. 1 hess
Ouldes give you Lsn shori-=ul
insbrucilons that you wani—
including new nerthods, sden
soliticns, plauns, systems n
money Mmving suzcerions. An
sy progreasive course for the
apprenikos npd stedems. A
otdral dally belper sgd
E[ﬂ \bek Heference for the mastey
warkor. Carpestera  everys
where are using thess (ukles
as & Helping Haud to Essier
Work, Better Work nnd Bat-
ter Pay. To gei this sssisi-
anee for Foursell !Jrnq)le' Al
in and mail the FREE
PON below.

In'.lﬂu Trade irrhrmuﬂm Oon:
How to use the sioel square—How to file and =ot
saws—How to build furniture—How to use a
mitre hox—How to use the chalk line—How to use
rulea and soplee—How to make jointe—Carpenters

arithmeotic—3olving messumtion problems—Es-
timating sirength of timbers—How 1o s girders
and silla—How to (rame houses and roofe—Iow to
oatimats eosti—How to buaild hodgsca, barms, go-
rages, bungnlows, ete.—How to read and dmw
plans—Dirawing up specifientions—How to ex-
cavate—How to use settings 12, 13 and 17 on the
stes]l square—How to build hoista and sealolds—
micylighves—How to bulld staire—How to put on
interior trim—How o hang doors—How to lath—
Iay floora—How to paint.

(ER TR LR PR P R P P IR T R T P P PP R R PR TR PR TR TR T T o

THEOQ. AUDEL & CO., 65 W. 23rd 5., New York City

Aall Audels Carpenters and Dulbders Guides, 4 vola, on T daye’ fres teisl. If O.K.
1wl roindt §1 n 13: e, and $1 mamihly uniil Iﬁ is puﬂ'. Crtherws [ will return them,
Mo sbligation unless | nm siwled.

U e e A e R e e S e R L S e e
Al B+ 5w eac e o A L R A e e -
DRI s i B B T W PAL
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PARKS AIR COLLEGE

PARKS AIRPORT EAST ST.LOUIS ILL:

Offers you college education majoring in aviation
Three 2-year courses leading to B.5. Degrees In Aeronautieal
Engineering, Aviatlon Administration, Aviation Mechanies. 100
mere alrport. 14 bulldings. 25 in Iu.ru:lt:r a, 000,000 miles Nlght
tralning. 1510 planes, 470 motors repaired and rebullt In shops.
Graduates with all leading aviatlon companies. Dormitories,
cafeteria on Fleld. Fall term Sept. 28. Cataloz, Write

th YEAR PARKS ﬁﬁﬁfn"rf'h"s?s'r.’mﬁ:s ILL.
1 The Whole Field of Practical

MATHEMATICS
IN ONE VOLUME

41 Containg more valuable mathematieal information
than any other book. Instant faocta and formulas
applied to actual problems, Needed In l"ﬂ'l.:y Triisi-
ness, trade, or home workshop., Write for full
scription, price and free approval offer.

’ D. Van Nostrand Co., 250B-4th Ave., New York

ranid
lTlNﬂﬁlD IU!IHISI . THlIHIHﬂ lN!“I’Iﬂ.I'I"l'.
DHw. 207, Buffals, M. Y.

RADIO ENGI NEERING

RCA Institutes offers an intensive course of high standard
embracing all phases of Radio. Practical training with modern
equipment at New York and Chictgn schools. Also
specialized courses and Home Study Courses under

‘Mo oblipation™ plan.,  [estrated Catalog on request

RCA INSTITUTES, Inc. /"

75 Varick Street, New York, N. Y.
1154 Merchandise Mart, Chicago
Recognized Standard in Radio Inastruction Since 1019

You Can Regain Perfect Speech, if you

STAMMER

¥ for besutilully lustratad book entitled “DON T

HT..'._L‘HI[ER " which deseribes the Bogus Unit Method ior the

soiontifio [:n'rrm:tinq. of stammering and atuttering. Method sue-

pemfully used nt Boguws Institawe for 356 yenrs—aineo 1001, En-

dorsed by physicians. Full information concerning correction of

stammering sent fren,  No obligation. Benjamin N. Begue,
Dept. l“.%irﬂ. Tower, Indianapolis, Indiana.

EWMEXICO SCHOOL of

Practical 4=year courses offered In Mining,
Metallurgical and Petroleum Enuinuﬂ.l:r..
and Mining and Petroleum Geolo

this state-owned college. Stro l.n.u:ultmr l’ma equipment; small
classes. All expenses low, Healthful cllmate. Ask for (atalog No. 51,

E. P. WATSON, REGISTRAR, SOCORRO, N. M.

i2 FEMALE . Iall.
WHY NOT 258 Sinierties — in-

spects? 1 buy hundreds of kinds for eollestions.
Bome worih 31 to §T7 emph.  Elmpde outdoor work wilh ﬂli In=
wirueblons, piek pries lisd. Froft. FPleas un-
i bru.i.-l:h|1r-|:':|1 ) for I'.I-lnl'mlld.‘]’rl lnﬂm 21}11!. “"H‘-r
m « Bindd Dan m
MALE Boa "«u-t. San Disgo, CalN.

100% Improvement Guaranteed

We build, strengthen the voosl organs—nof with
ringing leprems— but by fundamentally sound and
sclantifeally cormect sllend exercises . . . and phealute-
1¥ --'rrl‘rrwﬁllllLlrm-uun:r'lahlhlrﬂ: urLHr{'ﬂh:I'u‘ \lm 4]
ot )

Fi

o e BT
\11|.-=.|-.--.
RO

PEH‘F’!GT VODICE IHSTITUTL. Studie B135
64 E. Laka St.. Chicago
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Lend MeYourBo

forg/.Da
and I'tl Give You PROOF
I Carnr Matke YOU

aNEwMAN! 25

]

l

WIN THIS
STERLING SILVER CUP

BEING GIVEN AWAY BY

ante) (ter

Holder of Title “*World's
'\ Most Perfectly Developed
Man '"

5 This valuable cup, made
A of molid sterling silver,
'\ stands sbout 14 inches
\ high om a black ma-
% hopany base.
a1 will award It to my
% pupll who makes the
most mprovement
on his development
withinthe next
three months.

No Other Physical Instructor in the World
Has Ever DARED Make Such An Offer!

ALI. I want is & chaneca to give you PROOF—n

just 7 days, nnd right in vour own home—that
I can give YOU the mighty
muscles and boundless ener
you want! Right in the first week FOREARM
under my guidance you will see
and feel the improvement! Then 14 !4 1IN,
na my weokly instructions arrive Y
in your home you continue to re- \ <
¥
)

build, renew and "overhaul" your
ody. By theond of three months
you have n powerful body that
you will be proud to display.
People will notice the ruddy
glow of health in your fnce, the
sparkle in your clear eyves, vour
broad shoulders, and they will |
sk {ou.r IZ:PJI'H]HHIt;. Youwillbe 2
the fellow who walks off with the
prettiest girl and best job while
others wonder how you did it!

GET MY FREE BOOK

Write your name and address carefully on the coupon
below, I1'I u-ntl.l:!. vou, ahsolutely fres, a copy of my now
book, ' Everlasting Health and Strength." It reveals the
secreta that changed me from o ﬁi’—pgund flat-chested
“'“kl',"‘i:ﬁ into & husky fellow who twice won the title of
“The World's Most Perfectly Developed Man™ ngninst

| comeral And it shows how I ean build you into an
“Atlas Champion” the enme way,

ARE YOU UNDERWEIGHT?
I'll add pounds of muscles where they are needed!
Are you fat in spots? I'll show you how to pare down
to fighting trim.

BICEPS
CHEST - =l 17 1N,
NATURAL

47 1IN,

Get my free
book by mail-
ing coupon
below!

It tolls you all about my Dynamic=
Tenslon method, and how It has made
blg museled men oot of run-down
nper iR, It mhews wou, froan  sotual

; . THIGH phots, Bow 1 have devels ila

And with the big muscles and powerful ta the sme perfeeily halaneed proportioss of
m.'trnl;'-d.m-u.-lﬂpl.'dlgor.lx that my Dymamie- NOTE: 23 I;'i IN my own gh!dﬂmf-ltfm my aystem did for e
E‘I:Ml?n ruutllu;l 8o umktlltytgirns you, I Jrbsisin e i AL L '&mr:::é':;:ulldh }ﬂ:iﬂ;??hfnmﬁﬁr'uﬂﬁ'

o give yvou thro -and-through health [lstest pho- : ous what { ean da for ywa,
—health that digs down into your system . 2 o f CALF Whern shall T sond your popy of “Everias
nnd banishes constipation, pinples, skin |, " “fh » 16 IN "ﬂmhmﬁf.“ﬁﬂ"ﬁ.ﬂ.‘.“i' '
blotehes and similar condit h Tt § [— dny, CHARLESATLAE, Dopt. 50, 115 Last

itions that rob lshowine ¥ pib. 5O, 1Lk
vou of the good things of life, how B ry p i“*i":”'_" 2 :f_ PR
aoks o=
IWE GnT HD USE an disy. Thia
cn"-rmnluus Is n .,I| B WEIGHT l CH.A.RLES ATLAS' Dl‘p'l- EG
it of [

FRER S e s st v [ L 178 Lgs. 115 East 23rd Street, New York, N. Y.
may strain your heart and other vital organs, [but an I want the proof that your system of Dynamie-
1 don't dose you or dector you. [ mde= |8t uul Tension will make o New Man of me—give me a
Tenslon 1s all T nead, It's my nmu“ﬁ psted |untouched o healthy, husky body and big muscle develop-
method for developing real men Inside snd |=nam-sho HEIGHT ment. Send me your free book, * Everlasting

out. Iv distributes added pounds of power-
ful museles over your body, geta rid of sur-

[
i
S5FT. 101N, : Health and Strength."
plus fat, and gives you the vitallty, strength I
|
1

and pep that win the admiration of . s T S T Y R
every woman, the respect of any man. Fod {Please print or write plainly)

Get my fres book, "'Ererlastin 5 f GET FREE
Health and Btrength!"  Mall my mm! rad BOOK NOW.. F i T T D T 7 Tt

o today. Gamble a stamp to prove
can make YOU o4 new man!

When writing to advertisers please mention Popular Mechanics
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Amazl;qu Easy Way
E“EE'ETRICITY

1t makes no diferenee whether
your age fa 16 or 41
gpend yo I|J1' lile n

MANY EARN

$30, 340,550
Epend AND UP AWEEK
eay Eﬂ'ﬂd hi'e o Iur—u!lu nnd Tlie

cortainty. Lot us teach you how to prnenre for positions that
to good salaries in Electriclty—~NOT by correspondence,
but by an amazing way we teach right here In erfn:l.t Coyne
f ps that makea you o practical electrician in 90 days| Gutlul
mn | Il:l:lﬂtil} s enpier than ruu Imagine if you choose the ngﬂlt
You don't need previous experience or need a
nf bnn learning. Start any time,

I'll Finance Your

Mall the coupan below amd I'll send you all details of my financoe
plan., If accepted, you won't have to start paying back your tuition
until five months from the date you start school, or 60 days
sfter your required 12-weeks troining period is over and then you'll
have I.y months Lo complete your payments.

LEARN BY DOING—IN 90 DAYS
IN THE GREAT COYNE SHOPS

1 don't eare if yvou don't know an armoature from an air brake—I
don't expect you tal It makes no difference. In 12 briefl wesks, in
the great mnrln& ﬂmp: of Coyne, we troin you as you never
dreamed you coul a on one of the greatest outlays
of electrical n.p']',ln.mt.LLl 'r_'vm.- nesembled for tralning purposecs.

WHILE I.EAIINING

1 vou nesd part time work to help pay your expenses we ma
able to help you I you will write Em-:!I tell us your problems. W;
you graduate we'll give you lifetime employment ll}r!'jl:!'\.

DIESEL ENGINES,REFRIGERATION
AND AIR CONDITIONING
Right now we are i_ncluuling additdonal Instruction In Diesel En-
ﬂtgu. Electric Refrigeration and Air Conditioning w:thr.-ut exira

cost §0 vour trining will be complete and you can get into these
marvelous, rapidly expanding Gelds.

ET MY BIG FREE BOOK !t Coxclsour o
G greatchance to n-t.
into Electricity. Thisschoolis 37 yearmold—Coyne training is test
erdorsed by large t'll‘.‘C[TlE'ill concerns. You can find out
everythin nbu{& i} mr: Simply mail the coupon and
fet us send you the big, (ree Covne book with phnm—

ha . . . facts . . . job# . . . salaries . . . opportunities
ﬁ yvaou how many ecarn expenses 'w. training n.mi

how we assist Eﬂlr Rim'.luau:u tn
Eealefmnerr af @ Bk
COYNE ELECTRICAL SCHOOL

so0 §, PAULINA S8T,, Dept, B572, CHICAGO, ILL,

SEND NOW FOR FULL DETAILS!

H. C. LEWIS, President, COYNE SCHOOL
500 S. Paulina St. II-ut.Bﬂ-Tﬂ Chicago, lll.
I Dear Mr. Lewis: Without obligation send me voir huf free I
l;-n'r:-luql‘-lul{th facta about Covne Trnlmrrx oo
I"l‘nyv iton-After-Graduation' Plan. 1
I 'F;dw lllll LN R R LR & I R R NE R NN R ahw LR amEw LR l
I Aﬂr!u1-lvl1I‘l+l+!-ll+lllll‘+lll'r+lll+-r+ IEE R ST ERENE S ERE I
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"KNEE ACTION’
for Your BICYCLE

1 Flont over cobble stones with
L9348 Packard smoothness, Sail
over curb stones with hardly o lar,
Tlde miles tarther and [aster with-
out getting tired. Anybody can
attach KNEE ACTION quick-
Iy to any make or size hi=

eyveie In two minmtes with
awreneh. Nothing to wear
ok or getoug uturfler I'at.-
enla apglind {¢ | l
SEMD MO HCPNE'I'I
ACTION & Py
Lll i e rr:lh l‘mnlrl].ﬂ un 1

156 days, eeturn and we'll 7 1 7o o
lancludes FRAEE details m: () llu ilu}bl mnmr flimg
o fFr‘r'Ed“r"p KNEE ACTION CO., Dapti. C-8

a Marburg Ava. chulnul.t, Ohic

LEARN MECHANICAL DENTISTRY

A profession offering unlimited
opportunities. Most modern and
complete  courss embrach EVErY
branch from Plate to Pm'ueia.ln W urh
which IEDArDS you to worl or
Lists nr]:mrt your own business. lndi-
vidual Instruetion—practical tralning
In day or nlght sehool. No books—no
classes. Catalog upon request.

Dept. TIT
McCARRIE SCHOOL
OF MECHANICAL DENTISTRY
207 M. Broead St. Phila., Pa.

ENGINEERIN

B.5. Degrea in Eleetrical, Civil, Chemlcal, Radio, Mg
chanieal or Asronautical Engineering In two years,
Located In an industrial center with that Eoginser-
ing atmosphere. Earn hﬂlrs. Low twition. Preosratory
Department. Enfer Sept., Dec., Mar,, June. Catalon

InpiaNA TecunicaL VLLEGE

229 East Washington St., Fort Wayne, - Indiana

mmw THIS MAN

pern i the job 1
Eﬂm hmuu pii. ] lnﬂ ll_
g hJul.unpnIum J.|

DEGREE IN
TWO YEARS

rator
Now 38

l:-r- a lnﬂ-r

You !"ﬂm
in fllu‘i‘lﬂ‘- uﬂl l-t i I"“- rwr
I"lhﬂ"l
b gomt o !'ln n.u.dur 1 r
ArLLR IF HIE"
138 élh-ll-. Nl

Begln Todsy., Wrile for my Fres Bosk, “"How to Beenms s Good

Panman" [l ropiaing specimens and tells how others learned to
wills 6 spars Lme, Your pame clagently written on & card If yoo

J prnelose stamp for postage. Write todsy. F. W. TAMBLYN,
410 Ridgs Bidg., Hensas Ciy, Mo.

GOVT. JOBS)

SALARY ( JPOSTMABTER
JP. O. Labo Senmatrens
TO START [ETAR IR e & v e

{
E
{ JBpocial A t { ) Stenographbar
$90 fo E }Customs Inspector { JU.8. Dorder Patrol
{
{
i
{

}Village Crrrier

L4 | 75 Tty Mall Carrier  { )Telephone Opr.

!i. 0. Clerk E: ?J:‘i'-teh;.tmu

Intron esl Inspector
Mﬂﬂl"ll‘f ;{‘-nnri-l Investigntor{ }Becret Berviee Opr
1 Typist { JFile Clark

OZMENT INSTRUCTION SERVICE

ey S5 pow et
fend me FREE jrnlars **How & v for
li!‘ Hﬂﬂge E:ﬂ"'.l:“:?;?ﬁ?ml, umlﬂ.t. ENT Ty
1810 50 i
Address. .....ccocvusesssassssnnnsnsianss

When writing please mention Popular Mechanics



POPULAR MECHANICS ADVERTISING SECTION 1TA

«~DIESEL...

GAS ENGINEERING

e YOU WORK ON FINEST and LATEST o0 iev pop
" et EQUIPMENT AVAILABLE IN AMERICA 000 pay JoBsS

Established in 1905, National Schools” course of Diesel
Training is the outgrowth of years of suceessiul develop-
ment. The instruction is PROVEN. Ower 30,000
praduates have received National Training Now,
National offers the most "l"flli'1'|'i1|'!i?_'|"-"' fraanimng
:'|l'f|.::.|!_'n. Wi r'I~ILLtI]I'1" LTSS il ir '.hl' [lt'l.l'r‘ ol one—I .l.lh
and Diesel Engineering. Both courses are absolutely
Btudonta checklng starting unit sa Cntee E58€0LIAL Lo qualiy for best jobs.

NATIONAL'S

Masater Training
Includes
All Phasos of

willur Diesel, s’ _am s gy Diesal Engines
Easy, Fascinating “Shop-Practice” Method Fusd Injection
The day you begin your training at Nationnl you start right in with Gas Engines
i practical jols on the most modern Gas and Diesel equipment, in- g

cloding Caterpillar, Cummins, MeCormick-Deering, Hercules, Butane Engines

Venn-severin, Fairbanks-Morse, Enterprise, nnd many others. The Propane

wark is actually a pleasure for students—ensy to understand—ever- Ga

fascinating. You learn in o few months what would ordinarily take Natural Gas

far longer, Auto-Diesel Electrics
No Dummy Equipment at National Machine Shap

The vast installation of modern Gas and Diesel equipment here is Batteries

ull used by you in learning vour trade. You learn to sssemble pnd
I:“.E-!I.HHI'rlji’I]E‘ all parts, learn troubleshooting; operating amd all
essentials to qualify you for big-pay Gas and Diesel opportunities,
Your instroction is personalized under direet supervision of a large
stall of experts.

LEARN IN LOS ANGELES, Playground of America
RAILROAD FARE ALLOWED | EARN ROOM AND BOARD

For o limited time, conch 0. R | We help students obtain
fare allowed to L. A. from any | part-time jobs to earn room
part of the U, & and board while lenrning.

NATIONAL SCHOOLS, LOS ANGELES

MAILTHIS COUPON

Bludimie servining Falrbanks-5Morss [iessl
Erwer genernting sl

NATIONAL SCHOOLS, Los Angeles, Calif.
Dept. PMA-7, 4000 So. Figueron St.

Please send Catalog
NAME.... AT AGE...
ADDRESS. ..ivcuiiss

L B i RIS ; STATE

—— e —— i —
————— e

Atudents averhaling large heavy-dily Elerirical trmible<shniting in gas engine
[l e e i,

r‘
|
[
|
|
I
|
|
|
[
]
[
I
|
|
I
]
I
|
I
|
]
L
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Young Man!

Avintion now offers you 8 most attractive opportunity for a brillinnt career. The

avintion induostry is EX[HT] ipnein
THIS MEANS THOUSANDS OF

the greatest incrense of business in its history.
GOOD PAY JOBS for service men, mechanics and

pilots with proper training such as we give you st this Lincoln Behool,

Get Your GOVERNMENT PILOT'S

LICENSE — Lincoln Approved Flying
School training includes everything to
make you a first class Pilot. Here you
train for Government License as Trans-
port, Limited Commercial, Private or
Amatear Pilot, You learn straighe Ay-
ing, night Aying, blind Aying by instru-
ment, radio beam flying, cross country
fAying, acrobatics, spot landing, serial
navigation, etc.

Get Your Government MECHANIC'S

LICENSE—Lincoln Approved Mechan-
jcs School trailning gives you cvery re-
uirement for Government License as
Irplane and Engine Mechanic. You
rebuild modern alreraft engines such
as Whirlwinds, Wasps, Cyc es, Alr-
craft Diesel and many others. You re-
build modern ai nes under factory
standards. Training alse includes
aerial radio, welding, Instrument re-
alr. Machine shop practice and Sheat
etal Work.,

POPULAR MECHANICS ADVERTISING SECTION

YOUR LINCOLN THMNING
~_ WON THE PLACE

Lincoln Graduates Win
THE GOOD PAY JOBS

GOVERNMENT APPROVED SCHOOL cuployed by leading airlines,
Both the Lincoln Flight and Mechanics Behools are under Government Buper- fﬂl‘tﬂﬂ[‘-ﬁ. mrports and service
wigion, {}ur fleet of training planes includes high and low wing monoplanes, open  stations, Our grodusntes have
::u-eknll. I.u lnnes, small and large type eabin planes, sll inspected and approved by oot <ich a eplendid record that
the U. 8 t. of Commeree, Government licensed flight instructors give you every th Li :
phase of Illgﬂ; training to make you n dependable, high clasa pilot, Mechanics truin- Other alljlf'Hlll F,'.rﬂd-
ing taught under factory untes mreindemnand,
PART TIME EMPLOYMENT standards withample shop and Throughour asquain-
Right mow we can offer o limited number of laboratory riactice to make tance and contact with

mmbitious men time employmoent to cover
gost af board and room while training. Now
{8 the time to start tralning at Lincoln, Get
thoe fmofs, Write at onoe.

Linculn Airplane & Flying Schnnl

yvou a cnpable mechanie,
eoln stands on its merits as o
school—not &
other imlu.ntr:-r.

Many Lincoln graduates are

Lin-

the industry, we recom-
mend our gradustes for
positions as pilots and
miechanics.

Now in 2ith Year . 2ol lE Years Tlm:hlng Aviatian
208F AIRCRAFT BL

side line of any

LINCODLN, NEEBR.

START
$1260 to $2100 YEAR

MEN—WOMEI!,-"

Franklin Institute

Dept. L174
Many MNew Deal 4 Roghmter, N. Y.
::nl::::nt:nd':;::: Z ... Gentlemen: Rush to me
tion usually suffi- 7 11'H'~L["' of charge, list of
hieat @ U. B Government big pay
mhu Bend me FREE 32-page

EP book describing ealories, vaentions,

l&lﬂﬂl 7 hﬂ:ll‘t w::'i[k“ nn fIr:lilsua 1uﬁ;u:uullnre conch-
upon ing tes i
= - 7 o s Tobe. el me aly how to get ong
SURE ff’ T PR S i
T T 1
p7 PSR s e

When writing please mention Popular Mechanics

1

Lea'

O IN12 WEEKS | ]

B'f SHOP WORK—NOT BY Bu-uus
'II Finance Your Training!

P‘rmnrt far joba in Serviee Work, Broadensting, Talk-
Ing Pictures, Telavision, Wireleas, cte., by 12 weaks prao-
g -.mmm'\'\?i':tlﬁ'r H:hh “Hie Fhr_ezhﬁ'ﬂ?ﬁm "5 TELElision
mAr :|I'I|r.rnllj mI'.:JJrﬂm:}rrmr I‘:I"'nl:rl'l.llli.rln Her- ﬂ" * Pian -

H. f- LEWIS, President CﬂTHE HlDIU SCHUDL
500 S. Paulina 5it., Dept. Bi-1H, Chicaga, Hiinais

ARTISTS MAKE MONEY

Find out your ahility, Send name, age, ocoupation and
address for Free Voeational Art Test.
Federal Schools, Inc., 7138 Federal Scheals Bldg., Minneapelis, Minn.

Splendid opportunities. Prepare In spare
m time. Easy plan. No previous experience

b il -.] cepnmon & hosl essfoeation suificient.

Senid for I!|'1 Ll Il of "Oipppartunities in Pho-

o iuarticnlars and reguolremesnta

Logrraphy "’
t Hw American School of Photegraphy
d 3601 Michigan Ave., Dept, 1350, Chicago, Il

NEW!! MIDGET POCKET RADIO

3239 R
Fita in_ any small

eanily., Weighs only 4 oza. as

. Comes in four beauti-
ful coloms; .  Eroamn,
berown., white). N tuboa.
battories, or sleetrieal cone
nectione needed] Nothing wn
1 weaf of heid replacement—
| will last for yesrs—only one
|l maving part! Hﬂpnrl.w and

w
bﬂ-vll‘hﬂ ilnr tome, Mamge up to 50 milss—MUCH UHE nd-u- 1l conditions
'"!'laf satle or nieferenor] Can be ussd ';:' UNE ANYWIHERE! KO
['| Tﬁlﬁ T IUJl.IH-'I'I Absolately somplete with midget phome and ml:rnet .rl
:hnL , Amtow, ofoes, vamps, on bicyels or any ¥ b,
IJIU-'-B l'-..'f lisukiapar—takrs wnly & moond 80 senneei] THOUBANDE OF
B-‘- IE“ OWHNERH, THESE ARE FACTE, Send onl ;lm{'ﬂl?&?; Hﬂl-mli
L i

e O B T oo I e
TINYTONE RADIO CO,., Dept. P-7, KEARNEY, HE..H‘“‘
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Wake Up Weakened Weight and
Strength -Building GLANDS
| with NATURAL IODINE—Add
| Husky New Lbs. Tireless Energy

A Seedol Kelpamalt, the new natural mineral
% concentrate from the sea—richest source of NA-
TURAL IODIN E—gets right down and corrects
one of the underlying eauses of weakness, skinni-
neas and nervous, rundown conditions—IODINE
STARVED GLANDS. When these glands
don’t work properly all the food in the world
ean't help you. 1t just isn't tuwrned into fesh.
The result is you stay weak and nervous,
tired-out and skinny.

The most important gland—the one which ne-
tually eontrols hody weight and strength-boilding—
needs a definite ration of iedine all the time—natural
neeimilanble iodine (not to be confused with chemien]
indides which often prove toxiel, Only when the A=

tem pets an adequats ‘-'IE'IFJI"-' of ibeine eam YNl regn lates
metabolism—the hody's proeess of converting digested
foods into firm flesh, new strongth and energy.  Seedol
Kelpamalt contains 1300 times more iodine than oysters,
aner constdered the best souree,

Trv Soadol Kelpamalt for one week. Notice how much
better vou feel, sleap and eat wantoh mt least Ave husky
nEW :1-—-i.-r'.fl-- appenr. You will have inereased strength and
energy, frecdom from  nervoasness Resulte absolutely
gunranteed or the trial is free. 100 Jumbo size Beedal
Kelpamalt Tahlete—{our to five times the size of ordinary
tablete—aost but o few conts o day to use.  Get Sesdnl
Kelpamalt todny, Seedol Kelpamolt is sold at all good
drug stores. I vour dealer has not vet received his supply,
send $1.00 for special introductory size bottle of 65 tablets

to the sddress below.

SEEDOL

Kelpamalt Z#«

wta, milsd o8 kelgy and mill et
lii mie liding siMeseel sa aubet bl

Write tnday for
v Adil Welaht Quniclkly.
gffects on the huwmen bl
10N Hipndard welght sne AT
menus for weight huilibineg wnliitoly
Kelpamali Co., Dept. BAT, Z7-51 ¥

A iriwr

g .
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Theres Quicker, Bigger
MONEY for YOU-in

POULTRY

Earn $1,000 to $2,500 a Year or

Have a Business of Your Own!

Whether Enu want 4 job nt good
pay or g highly prottable business
of your own—the Poultry Industry
offers you more than any other.
f There's s shortage of pouliry meat
o nnd egeEs — a shortage of tralned
poultrymen. 1'll train you quick]

at home—to fill a good Job in Poul-
try—and our FREE Students’ Em-
ployment Dept. willhelp yougetone!

FREE Book Shows the Wayto
Big Pay and BIG Profits

Mall eoupon below TODAY
—far mly Big NEW FREE
Book, "How to Ralse Poultry
for Profit.” My forty years
of experience are yours., The
Poultry Industry
needs YOU. You need
fuy bomk. Ciet H=nnd got
Ellll:.m' T :Il;: Ii‘[l:'_. Morry
RO 1 o

Spare Time or Full Time
YOU CAN Cash-in BIG
No mutier where you lHve—
elty, town or country—or
what you do now, my
proved methods will assure
pour suocess right from the
wiart, I'l bhelp you maks fram
21000 to 32,500 & yesr and UK
And, if you u:hnvmm 1o elEsl wyour
own “:II.I.I]:ll.ﬂl!:| T ahw you kow in
maks ¥our tiny investment wulti-
r iteel! nutomatically. What I've
for thousands of others—

t!lull i for g,

: NATIONAL POULTRY INSTITUTE, Dept. 39-A,
Adams Center, N.Y., Harry M. Lamon, Pres.
Dear Mr. Lamon: Send mé yvour FREE Book, " How fo Ralee
Peoultry for Progi'" I want to know more about my oppor-
tunlty to make $1,000 to £2,500 a year, spare or full time,

N A NIRRT

L harles .."-I.1|.,1'1.4.'||.'|LI famied R: .dm
Accordionist, reveals secrets of

Accordion playing. Explained with photo chart

)([ELSI(]R Share ke o Accordin, 3o o

333 SIXTH AVENUE, NEW YORK  Dept. PMG6
WE QAN TEACH

YOU DREAWING in

own  home during  your
l.'pu.nt time. Thirty-five years of
successful teaching proves our ability,
Artists receiva large salaries.

Write today for Art Year Book

ScHEDI*APPIED ART

__ Dept. 1058, 10 E. Huron 5t., Chicago, [
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KNOW JU-DO!

Fighting tricks of the nobles of Japan, All done with the bare

hands. Know these tricks! Be able to overpower persons
much T.'nuu.,i:r and stronger than yoursel, Crash to the pave-
ment, in a flash, any man coming at you with his fists, Disarm

and knock slly, by a simple motion, anyone threatening you
with club, knife, or gun. Wreck any bully or thug attacking
you or your friends, I will mail you complete, illustrated,
mstructions how to do all the tricks of Ju-Do, for only one
dollar! Send for these instructions right away]

G. MAWAISHI, Box 365 Mount Vernon, New York

'I'o MECHANICS

& WELDERS

Autn Mechanics and Welders are in big de-
mand, Complete courses 0 arc and " I
acetylone welding, body and fender W I’l.‘lli' |
Ill:;]lilnmg pl:lLsE am cnﬁrﬁtllﬁd} ‘mm]u’l fin= | o~
. nrnll now .
FREE
(CIRCULAR

at specia lnw rates. Write today
MICHIGAN TRADE SCHOOL
1758 Woodward Awve., Detrolt, Mich, 1

Maks more money an 8 DENTICIAN, Tldw

e haw! UI-I—l wohsal, Hend Labsrastory

f#' Doy, Ewe, Easy terms, Tools FREE. .hnl. lulr ‘sinlog P,
N. T. SCHODL of MECHARICAL DENTISTRY, 125 W. 31 51., M. Y. €.

TEA AND COFFEE ROUTES
M\"IHG UP TO ‘BO’“A WEEK

Natimnel eampany neods mhen &L Ghges
to make reguinr oslls om luuqi rogiea. Mo ex-
. Umnerats on cer capital, T send

-_-.

uu. Nu ubli t.k.m .ﬂ..gl. I-e-lh; o

AGENTS #rofic GOLD I.ETTERS

For Btore Fronts and OMes Windows, Anyone ean put
them on. Free spmples, Liberanl Ofer to general ngenta.
METALLIC LETTER CO., 438 N. Clark St., Chicago
raising ROYAL squab
baby birds. Orders walting

gg CASH et

for you every weak

sands. Ensy to ralse. You get your money
for them when only 25 days eld. S2end 3-et.
V. 5. stamp for partleulars and ploture book.
Writs PR COMPANY, 615 Howard St
Meirese, Massachusetts. HBefer any bank.

mmnln-l.
lt]mlhti.u lhu.llul

ﬁ u.ﬂ.u!u I.Il mll

101 Maks Si., Holmes Park, Mo,

Ihnlr-
I.I-lﬂ'l' FMIII

h ISE RABBITS FOR US

-

Includes

opportunities in the electrical field.

HEORY AND Practice ComBinen—Underlying
approved by educators, endorsed by industry.
executive positions. 7000 graduates.

‘“As old as the Industry”

ELECTRICAL ENGINEERING

A broad, basic, intensive course—complete in one school year

the fundamentals of Refrigeration,
Earnest, ambitious young men of limited time are prepared under skilled instructors for new

p
%h»b-umned men hold responsible technical and
44th year—Catalog on request

BLISS ELECTRICAL SCHOOL

Air Conditioning and Electronics

inciples emphasized. Commended by graduates,

117 Takoma Ave., Washington, D. C.
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dlgeedrr.. MIDWEST LEADS !
14-TUBE

5-BAND
WORLD-WIDE RADID
(342400 bowrs]

SPRANER [5¢ A DAY

SEE thiv bigger, keHer, more poweriul, '
1per 1elective "concert’’ tone, |4dube, S-hand

radia. Over 5 advarnced festures, Securme American
Caradian, palice, amafeur, ;irpi"rq- and ithp Broadeasiu,..
fimerl world-wide fnlqir]n pragrami Fnrq%gn mcaption
guarantes Mamay- back guaramtsa Fa:iﬂ-rlll oo LAvEL
you 50%. Write today for FREE 4).page calalog.

MIDWEST RADIO CDRPORATIOH
Egt.*ls-‘r (15 Yaars af Radic Laadershlp) Cincinnati, Ohio

LEARN
AVIA;I'IOH

LOW

%250 pays for & months combined
Flight and Mechanic's course. Other
courses correspondingly low. You can
work out part of your tuition. Old re-
liabhle school, expert instructors, fine
equipment. Located at busy airport
near two large alrplane factories, Write
for catalog.

ROBERTSON AVIATION SCHOOL
Depl. 100, Lambari-5l. Leods Menicipal Alrpesi, Roberfron, e,

Established
1902

New York
Electrical

Ask for free booklet sch‘}ﬂl
44 West 17th St.,N. Y. C.

‘ Learn Profitable Profession

in QO days at Home

Enlarion of M

and Women in the faprinating pm-
Twnnton of Swedish Manssape ron as hiph es £40 to
ﬂ T iEr Wow tman¥ preferto opon their oem of =
S, Large incosea from itu, hoepitals, ganis
®OIA COme tr|| ttjmam

Afomi
|;I ¥l -'I i !ll aur eaarse, Write for detaila
Hational College of Massage &

Physio = Therapy., 20 N. Ashland
Avenue, Depl. B-64. Chicags, U,

ﬂ'ﬂ Earn

Mrs. M. M. earned $267 In 3 wesks (swWorn state=
ment) ralsing muoshrooms for us in her eellarl
Exceptionnl] Yes, bul your celluor, shed, bars map bs suilshls 1o
bring modersiy some, Buosk, pletures, sanegsle frae. Est, [0SR,
UNITED CO. 3848 Lincoln Ave. Dept. 88 CHICAGD

Forms to cast Lead Soldiers, Indians, Trap=
pers, Hunters, Wild and Farm Animals
239 different forms to select from. Every
form gunranteed to cast perfect figures.
Send 5¢ stamp for illustrated catalogue.

HEMRY C, SCHIERCKE Spencer Rd, GHENT, M.V,

v ms';.ﬂm..muu

KAR-NU refinishes any color automobils
easlly, quickly and economically wiihout
polishing, waxing, rubbing or painting.
JUST WIPE 1| ON WITH A CLOTH!
s old paint with tough, elastie coat, Absolutely
trans Ju'l.I"L'ZI11. sell-leveling, self-pollshing, Guarantesd. Lasts 8 to 12
months, Egual in beauty to repaint job costing 10 to 235, Wrlte
for FT!I:r Sample to prove our claims and Territory offer.

KAR-NU GO, Deopt. C-30, Dakley Sta. Cincinnati, 0.

= i
Magie-1lke fluld ee

Money is
MORE than pay

® "He's a twenty-dollar-a-week man™ means far
more than the actual cash a man receives in
his pay envelope. It indicates the type of man
he is. It indicates at least one thing beyond
doubt — his training is limited. And thousands
ol men, tired of being twenty . . . thirty . .

forty . . . fifty-dollar-a-week men. have removed
this limitation of training by mastering Interna-
tional Correspondence Schools Courses. When
you complete an L. C. 5. Course. you are a
trained man! And you can do it in spare time.
The coupen will bring you complete information.

INTERNATIONAL CORRESPONDENCE SCHOOLS

Box 5623-H, Scranton, Penna,

Without cost or obligatlon, please send me o copy of your boollet,
“Who Wins and Why,” and full particulars about the subjecs
before which I have marked X:

TECHNICAL AND INDUSTRIAL COURSES
[ Architest E Mumhing
O Architestural Tieaftsman Air Conditioning
[ Buililing Estimating [ Bteam Engiooer
O Contractor and Builder [ S8team Eleciric Engineer
O Btrueturn] Drelisman O Muarine Enginesr
0 Btructural Englneer [ Civil Enginoer
[0 Electrical Enginesr [m] llizhwnt: Enginoer
O Electria Lighting O Bridge Lngineer
O Walding, Flectric pnid Gas O Bridge and Building Foreman
0O Heading Shop Blurprints [ Surveying and Mapping
[ Telegraph Engineer [ Tefrignrntion
[ Telephions Work O Badio [0 K. I Looomotives [0 Akr Brakes
O Meehanieal Engineer [ . K. Bertinn Foremsn
O Mechanieal Drafiminan O k. It Bignolmen
[0 Machinisk O Toalmaker [ Chemistry O Fharmeay
O Paiternmaker O Batlermaker [ Conl Minisg
0O Sheet Metal Waorker [} Navigation
O Heat Treatment of Metals O Cotton Monufneturing
0 Maopagement of Inventinns 0 Waoolen Manulaoturing
O [hiesel Engines [ Agricultura
O Aviation Fngines [ Frult Growlng
0 Automobile Mechanis O Poultry Farming
BUSINESS TRAINING COURSES
O Business Managrment [ Business Correspondence :
[} Office Management O Lottoring Show Curds O Bigna
O Industrial Management O Stenography and Typing -
O Traffic Managemont O Civil Service O Mail Carrier
O Accountaney and C.P.A, O Bupilway Mail Clerk
Cloaching [0 Bookkeeping O Grade School Bubjorts
[ Beeretarial Waork O High Behool Bubjecis
O Coat Accoiinbanl O Callege IPreparatory

O Heating

[ Salesmmnnaliip 0 Advertising [ Firat Year College 0 Rlnﬂlﬂllh.
[l Bervies Btniion Baleamanship ol Hlustrating O French
O Wallpaper Decorsting O Cartooning [0 Laimbser Diealer

Balmoanahip O Apartaent House Management

Nameoo s R Age
T T S S S SR TR
Prosent Posifion... » . ]

If wyom rexida in fnrjwf.-;_ aepid This poupon M Fhe Interpational
Correspondence Sohools Canedian, Ldwited, Monireel, Canasda

When writing to advertisers please meéntion Popular Mechanics
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INVENTORS

O be suceessful as an inventor,
I you don't need to be an Edison
who took out 1009 Patents be-
fore he died, or a C. F. Kettering,
who helped develop the Self-Starter,
Dueo, Ethyl Gas and other out-
standing inventions, and is today
the famous head of the Research
Division of the General Motors Cor-
ration. In fact, vou don't need to
e known as an inventor at all, if
you have a practical, useful, salahle
mvention—or an idea for one—and
go about it right.

Remember that for every Idison
or Kettering, for every MeCormick,
DeForest or Atwater Kent—there
have been thousands of unknown
men whose inventions helped along
the wheels of progress and helped
the inventors financially at the same
time.

MANY LITTLE IDEAS HAVE BlG
COMMERCIAL POSSIBILITIES

For example, who knows the name
of the inventor of the wooden golf
tee, the ordinary erinkly hair pin, or
the metal ball or dise that the average
housewife uses for scouring pots and
pans? Who knows the inventors of
the thousands of gadgets that you
will find in the ten-cent stores, in the
modern drug and department stores?
Some day, stop and look at some of
the simple articles you'll find on the
counters of a ten-cent store. Notiee
how many of them are marked
“Patented or Patent Applied For.”
It is an interesting educational ex-

periment. These inventors, most of
them, weren't of the genius class. They
gimply got an idea for doing something in o
better, easier, faster, or more economical
way—AND THEN  DID SOMETHING
ABOUT IT.

Interesting

Points

Who is today's “‘cham-
pion inventor'?

Ans: John F. O0'Connor, af

Chieago, I, holds 040

Patents, maore than any other

living man.

Who is “Lady Edison™?

Ans: Mism Beulah Loulse
Henry of New York OCity
leqls nll women Inventors,
bolds fAfty ;mtx:ntu; ia known
ns " Lady Edison.”

What is an Improvement?

Ans: Nearly all inventions
todny are Improvements over
enrller inventlons. Often the
Improvement proves  mons

You may be able to do as well as
others who have been successful.
That only time can tell. But thers iz
one thing you can do, and do now, with-
out waiting on time. You can find out
easily and quickly exactly what to do to
protect yourself. In the 48 page book,
* Patent Protection™ shown on the opposite
page, which will be sent to you FREE, we
tell you what many other inventors have
done, just what you yoursell must do to
make Application for o FPatent, give you
interesting facts about inveniive history,
show you 115 mechanical movements that
inventors have used in working out idess,
and much more. Decide now fo get o
copy of this interesting book. Iis facts
ean be worth much—yet they cost you
nothing.

profitable than the earller in-
vention,

Is a model neceasary ?

Ans: Today, most iInventions
are patented withouwt models,
A subject Mully expluined In
our book.

What Is the preliminary
search?

Ans: The preliminary search
Ia ordinarily the first uter Lo
help an Inventor, Also fully
pxplained in our book. SBemnd
Ior o copy today.

A New Book about
Selling Inventions

There are two sidea to every inventive
pucoess: The inventive pide and the com-
mercinl side. A poc invention poorly
handled, con prove a fnilure commercially,
An ordinory invention, properly handled,
ran be made a money-moker, In the
specinl booklet, shown here, we give you \

some sugpestions on “When npnd How to

Sell an Invention"; practical hints an the

commercial gide of inventing. We'll send

thiz new booklet along with the big 48-page
book, " Patent Protection' illustrated on
the next page. Use the eonvenient coupon
to request your copics,

We Cordially Invite You to. .

When writing to advertisers please mention Popular Mechanics
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NOTE:

YOUR QUESTIONS ANSWERED! There are a
lot of questions that the average man with an in-
vention, or an idea for one, wants answered before
he goes ahead. Here are a few of them that most
inventors put up to us: IHow do the Patent Laws
protect me? What easy steps ean I take, without
cost, to put mysell in position to support my belief
that T am the first man to think of my invention?
Is a Patent worth the cost? Should I try to sell my
invention before I have it Patented? ls there any

23A

You may not be an
Edison or a Kettering
but still you may have
a good idea

gafe, business-like way to secure finaneial help? IF
I do apply for a Patent how shall 1 reach people
who can market my invention? Can I protect and
sell an improvement on some invention that has
already been patented? These are but a few of the
questions which usually confront the average man.

You mneed the answers! YOU CAN HAVE
THEM, without cost, trouble, or delay.

Our Business Is to Help You
Write Us Today

For miore than thirty-seven yvears, this firm hns
been helping men with an inventive turn of mind,
We mnintain n large staff of trained, experienced
specinlista—Registered Patent Attorneys,
Draftsmen, and Searchers to help our clients
secure all the protection to which they are
entitled. Fees are rensonable. Deferred pay-
ments frequently arranged.  Questions promptly
answersd, Write us frankly with nhsolute ns-
surnnes that what you say will be treated with
strictest secrecy. But first send for the

FREE BOOKS shown on these two pages.
They nre filled with facta, pictures and sugges-
tione. They tell you things about Patents, In-
ventions and Selling Inventions that we hove

letirnesl in our long experience. They may save
vou time, expense, EVEN LATER DIS-
‘I-I'I‘HIN'IHENT‘ Simply fill in the coupon or

write us n confidential letter. No charge, no
plhlient ion, Mall the coupon today.
VICTOR

E vaNs & Co.

REGISTERED PATENT ATTORNEYS

Main Office: 700-H, Victor Bullding,
Washington, D. C.

Oither Offeces: 1007-N, Woolwarth Bldg., New York
1445-N) L'lunm::uﬂ; Rldg ., Chicago
G14-%, Emplre Bj Phuhurﬁh

'I'II'lI ~, Hobart Bldg., San Francisco
3, Becurity Bidg.. Los Angeles

Send me FREE rcopies of vour qu "l'ntr!ll‘_ Pociapiion” sid
“When and How to el an [“"'-""t””' (Note: Bame books supplied
‘ by any of branch oflices listed nbove.)
:\-ilrlll"'
M A l L TH I s ‘ Street aml No.
COUPON TODAY —
il

When writing to advertisers please mention Popular Mechanica
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Experience

is a great teacher
but you can learn

MORE about
ELECTRICITY

from books — quicker and cheaper

In muintenance and repair work, whru- the nlﬂ'tru'-l:ul is con-
stantly fuced with unusuasl jobs, “out-of-line' |1nrnhl|:|mn, 1-1“3
kinks and quirks of machines and systems that “won't go,”
he nesds more than trisl-and-error methods, He needs more
than just what he can pick up on the joh, from day to day.
And right now thousands of men are mecting this very need,
Ty bolstering their own experience with that of otbher men, ns
found in:

THE LIBRARY OF ELECTRICAL
MAINTENANCE AND REPAIR

5 vols., 1810 pages, 1756 pictures and diagrams

This brary gives you a sound, basie souree of Information and the
“Enow how' eonhdenoe to le any wiring or motor problems—
and get It done right. These books show you how to ingtall all types
af molar and genemmtor unlts—to loeate brenks in wrmature wind-
ngs do a workmanlike job of rewinding—to know just what
s wrong with an electrical machine apd take charge of installation
and ntenance work—to make acourate tests of switchboards
andd apparnius and ecorrectly balanee the power with the lomd—-Lo
handle every sort of wiring job—aete., thousands of rules, methods,
focts, kinks, and suggestions that you can use,

NO MONEY DOWN—FREE TRIAL
EASY PAYMENTS—SEND THIS COUPON

IFREE EXAMINATION COUPON |

FREE EXAMINATION COUPON

HI‘E.‘H.H’-HII.I. llllll CO,, 110 W, 42nd St., Mew York

Bemid mes for 10 ods rnut waamimaibn Lhn Llhr-.n- of Flegtrion] Mainirmanes
il :Il.e le, 10 matbfnetory | will send you B100 in 10 duye snd, S200 momt bl
ontil =hu preies af 15 L0 h |uJ.|I IF nof wapted, 1 willl reim |1.J|- | P R ——]
(T inswrs pronggl shipmast wrlte plalaly and Ol ia sl F
Mame, .

| &

|

| fhs
I Mame .'|.|.I-|.kn‘-
|

L Bee

Uity snd Heais
l‘:mlnll =
Pn .l i m-r;-l.h:r.

l'ﬂrl Tm-'ll!-

-—---——-—-w-—n—n.-n—n.—-—-———..——_

TIRES

START
AT HOME

Ii:m JUNK
~ Cash/

The Most Sensational f
Business Opportunity
Since 1929

Likn turning lead inte gold,
beere in o business with gignntic
poasibilicies. Faetories, Cluba
Hiores, Schiols, Hoines, spend
ialllions avery yoar lor ruhl.'nr W,
mats. Think of your profit
when a

'{;.““'-\,__
..-t"f‘;
i

HAND
MACHINE
and

TIRE $2W MAT

Brand pow. Fuil.v patented. :Fw man already started
repart unprecedonted success.  Wm. Eagle writes:

"“Can't make mais fast enough. Firmt weok brought
over 200 orders for $1.00 v $10.00 each.” Flash from
Hurris sayn: “'Orders enough to keep 15 men busy
all the time.” Gunter got big order from County
Commissioners and now reports: “Jost signed up
order for all Grade Bohools and High Schoola.™
No wonder rmsponsible men are throwing
everyihing else anide to establish qul
FABRIX factories

COSTE NOTHING o get complete focta. Just send name and addross.
‘We'll send deseription of simple hand machine thsi guickly slices old tire
imto mripa; show you bow patented method forms strips into thick,
nEy, wearing FABRIX Mats—how five cents worth of Junk
makes o 32,00 Mat: how you san start o5 & repssnabla investment

and build & business so big, so fast, that it will take yoiur breath nway
Don't delay o miiodte. Write or wire today. All information s fres,

FABRIX,; Inc.; 325 W Huron St., Dept. 77, Chicago, 11l

POPULAR MECHANICS ADVERTISING
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SUITS GIVEN

AND BIG EARNINGS WEEKLY

SELL ONLY {4 ALL WL SUITS to get yours without cost. No
limit 0 pumber of BUITS given without exira cosi. Prices §14.00 to
830.046, ZIPPER leathor carrying onse. mpla Free. No oxe
poriense needed to make BIG MONEY. All Hoits Individually Cut
undl Trilored to Measure, Satisfuction or Money Back Gunmmes,

% % * THREE STAR CLOTHES + + &
310 5. Franklin St., Dept. ITA, Chicags, 1.

to do it ar home. Full informarion FREE.
MATURAL EYESIGHT INSTITUTE, Inc.

Dept, 67-H Los Angeles, Calif,
AUTOMOBILE RACING New Book

Nina Chapters-—

s |.1.|:lIHIrJI.1.JI.:II.-I of dirg, midget and championship
enrs gnd drivers, How to bulld cprs and bodlos
—14 plates working drowings, Cooverting
ook ears to 180 mop.h. rmcers.  Amswers all
quistions on sposding up oare, balanon,
], revs., roles, sEpecifoatlops, traok
T|'I'l1r||.H win, Postpald S1.00, OO0, 1,142,
Oriler '\1H'l.' ay Kuns, Dept. B,
Madisonville, Cincinnati, Ohio.

HAVE FUN'

MAKE THINGS

Get Popular Mechanics Famous

BOY MECHANIC
ogiérary

This is It Fellows! Hers's whiat yon want! Yoo
know it's tho follow who can do things—make

4000 Ideas,
Plans, Thrills,
Including

Booalars

Puash =M obilen

Biesl Aukos with
Satarey cln
ngl e

Wind Wagsis

Furria Whevls rings that “work" snd “go""—ihet's the king-
Eﬂ:;jﬂ:ﬂ:‘% PJh in eyery school and neighborhood. Get the
Hwings ‘Boy Meshanie” and enjoy that popalarity
Giliders yoursell, Thess famous beoks give thousiods ol
Mol Ly plans, kinks, and articles on everything he
ﬂ"‘f"' E"},:‘" nverage boy wanta to do sod make for hinself .
Ater
Fille vers H
Cableways 4 Blg Bm‘_?l1 01/2 |I'IE|IH$
Hhugs Mackinery A wial of 4,000 wonderful eas you ean use at
;f:ﬁﬂi:m the workbeneh; in samp; on land or water; win-
Tubogzuns LET OF FImIIer. Hnm-lhum Tor avery r.-nl.wr—:-
b 1 ey Lime. in dilferent—has about 400
Emaw Emtll'ﬂ paies, hundreds of pll:l-u:ru Anyane can under-
Ets. Kio, Eto. sinnd and uee them, Bend §2 for Book 1, 2, 3 or

4. Whole set or 87.00, Hont C.OLDD. i you live
in TF. B. or poasessions. Jusi pay postman. Give
yourselfl & thrill—Order at least one book—any
oms—t s

d POPULAR MECHANICE PRESS, Roos 7384
% 200 East Ontarie St. Chicage

When writing to advertisers please mention Popular Mechanics
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IT'S EASY WITH THE RIGHT
BOOKS TO HELP YOU

e

To help you on
your job; to
prepare for a
better Job; to
develop a
spare-time ex-
tra. money ln-
come—make
use of these
books., Thou-
sands have
profited by
thiem.

Money !

BOOKS SENT C.0.D., ANYWHERE IN U.S.

Order by post card or letter.
of books wanted.

Send name and address and list
Pay postman on delivery, plus few cents

poatage. Outside U, 8. and possessions remit with order, Add

10 eenta per book for postage.

POPULAR MECHANICS PRESS

Room 536C 200 East Ontario Strest Chicago
SELECT FROM THIS LIST
NDITIONING LOCOMOTIVE
Mﬂvs nFiud: Great Folding Chart Shows all
FAEUT®. « o g o awgiscns PRIE. . v gaits $1.00
AUTO ENCYCLOPEDIA LOG CABINS
TheFamous Dy ke's Lat=- Easy Plans; Bulld for
et Editlon. . ........ $6. Profit. Value!.......
110-V. GENERATORS MATHEMATICS
Made From Old Auto Easy Culde for the Frae-

Units. ...
BIRD HOUSES
Build to Sell; Ensy De-
T S
lﬁhu'iig BOOK
Power, Sall, Rowing,
Paddle Flans., .....
BOY MECHAMNIC
Hunilreds Things Boys
Can Make, .. ...... .58
BUILT-IN FURNITURE
Take Orders, Make

.53.00

MHM{T. R e $2.50
CARPENTRY
Practioal. Complete,

436 Pages, 19340,F4d1-

e PR 'ﬁh'ﬁil'éi':n
CHEMISTRY,. P
Make Hundreds Things
Dally Use, . cco000004
COMCRETE WORK
173 Uses Described,
Pletured. . o.o.o0e0-
DIESEL HANDEBOOK
New! Latest Informa-
tlon. ... iR 5£5.00
DOG TRAI
Homia, Hiage, Movies,

Ete e, + - )
ELECTROPLATING
Muodern Practics Inelud-
ing Nickel, Blne, Cad-
mdum anil  Chro-
CTrL L | B b Y . 5225
FURMNACE HEATING
Warm-Alr, Ev eEsai-
tind eoversl. 08 pages $3.00
FORDS (V-%) { e
Alsn A" and "H™
Models. All New!. .52.50
FROG INDUSTHRY
New! Italse amd Sell.
Profts! . ... .52.00
FURNITURE MAMK-
ING Tuounls, Matler-
al=, Designs, §52.50
HYPHNOTISM
How to Beooime
an Ezpert 5200
LATHE ORK
iMeial) Drilling,
Threading, . $1.00

T ——pp——
Send 3c stamp for
i Billion ldeas™

51.00

tleal Man. ..., .... §i
MECHANICAL DRAWING
Learn Dralting; Good
SBalnries. . .. .. oo e e $1.00
METAL PRODUCTS,
FINISHING
Just Out I - 1
MONEY MAKING IDEAS
1M Ways to Make
IO, . viiinivnane
OIL HEATING
HANDBOOK
Just Out, . .vvuesinn... 5550
PLUMEING
M Faots Every Home—
owner Should Know, $1.50
POULTRY
Breeding, Management.
Protect Your Profita!$2.00
PRECIDUS METALS
Identify—HBuy—&ell.
l)n]{brmk O, 4000 ... 5100

PROSP
BOOK How to Mine,

ﬁgrmls-u Equl
RADIO SERVICING
Prufit by Hnowing
Coste, Kinks, Ete.[. . . 54.00
REFRIGERATION
Eleetria, Gas. He n
Harviea Kxprt. . ... _S4.00
REWINDING ELECTRIC
MOTORS
Froctlonal Sizes. Value!, 52.50
SHIPF MODEL
Entire Teaxt, Famaous
*'Hu?uru'lzj:" of 1647 . 51.00
SHOP NOTES LIBRARY
& Val, 2000 Wonderful
Bhop Ideas. ...... .. 515
STAMPF ALBUM
Modern. 400 FPages
M - |
STEEL SQUARE
How to Flgure An-
Il of HRafters,
oofs, Ete.. $1.00
STORAG
BEATTERIES
Ne[r1 ]-{nw{‘:.u Pl
epalr, Tharge. . .
a7

|
Hnthln; Else Like
It Anywheore
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Zo- MAKE MORE MONEY
&

Il train you Quickly

for Good Spare Time
" |and Full Time Jobs
' in RADIO---

a eefuture job?
trving s paRy  YORr
r o feld with &
% o week that'm
, B5, 810, ¥1G
n Epare Comes
e 3 iella i abwmit
ladiv's spare thoe wwd lall sERErET LT L
=about my tested trmining— ul my studenta
and gradustes—whay they are doing wnd oarm-
ing. Get this Free Book.

Get Ready Now for Jobs Like These

Bpre: tine and full thee Hodio Bervieing, Installing.
Operwuing, Bervicing Brosdenvt, Awinimon Hr, Com-
merelsl, il v @l Tolevisbon stabions, asl & Bedk srvioa
[T nI' yoier pwn. DU imls you b thess and other
ppeartuakies b ithe mamuleciie,
H.Mih-l Lovil Ppeaber, and Televisk
FREE beak tells Fou b the e S ety - Enm b
opiportanities in Eedio. My gredwste, Frank opss, 21
5w Er, Phiadeiphin, o, mickes 550 = moslh el
iy his pwn business,  Hemry Bollman, Gesepsds Ga.
MWand, Mo, kas made ss high ss 32506 & manth.,

w vy life nway in

My FRIGE bso

Hpars iline sel servieg

pmys many M, H. 1, men
f200 fl..uuu & wear,
Full timw servieemen
maks as moseh ne §30,
350, 875 & wemk

amd =—rv
mpparnins. My

- g g Many Radio Experts Make
Employ managers, ang

mentE, Operalorns, - m. ml “"t

stallatkon mpd - msin e I'l train you quickly snd inevprmsively rlght In your

sinen tnin e ol peying
5000 n yenr,

K
N

owi e anad in your spare e My practical Hi-H
methis] af trainimg nsakes lraming 5t hame easy, (escl-
natimg, prestisal snd rspiedl.  Meuy of my sisessaful
urndunies dieln"c eves finish grmade solool.

Many Make s‘l§l' £10, 515 a Weok Extra
In Spare Time While Learning

My Teaindne & famous 58 "ths Coarse Lhai |ul¥r| fue
el The day yus el | siert sending you Eztr
Mooy Job Bhovta which quickly show Fou kow te [
Radia repair obs eeimmon in svery seighborliosd, T. N,
Heflellinger, F. I Buo I, Temple, s, makes §15 &
week |n his spare tmn.  Antlosy Yeminae, 360 Viee |.'i:‘.IEI

g Ba

Lewd Speakers
Making, installbng, serv-
feing Lownd Speshnrs arm Flymouth, Ps., mede over $HH in spere Lhins Wik
trvister ¥k ing dm oy whing my Course,

ralining

Find Out What Radio Offers You

Ast todsy. Madl the eovpon.  Any smiltieos felow
aver 15 years old cas get i e sopy of my bk, 1 tells
ahsinat e ippnriiiter—alaont oy Monay Hack

yoil whal grgunies are duing wed
Blail tho sopaog o,

Agreemeni —akrs
warning. No obligatmin.

J. E. SMITH, Pres.

Mational Radio Institute
Telwvinlon

The coning fleld uf many

gt _ugipeiriunites s

wrwapord fiy =

MAIL
NOW

or FREFrroor

J. E. SMITH, Prestdent
Matlonal Radio Institute

et BT

Washington, Dn. C.

Doear Mr. Smith: Without obligsting
e, send free book about gpare time

I and full time Radio nﬂpnr‘tllmtlﬂl nndl
I how 1 ean train for them at home 10
spunre thme.
l (Pleass write plainly)
l NAME : NOE, ocaninis
l ADDRESB. ... oirrnsrrsreassnnsss
| cITY.. HBTATE. . ...0nn.

When writing to advertisers please mention Popular Mechanics



26A
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INCHES

TO YOUR BICEPS
THREE INCHES TO YOUR CHEST

« + o it won’t cost you one cent!”
Signed: GEORGE F. JOWETT
WO solid inches of tough, sinuous musele added
to your biceps . . . three inches to your chest
+ + « OF it won't cost you one penny! That's my ungualified
agreement |
You will not only increase your biceps, but every part of
your body will be developed proportionately , , ['I!I. ahow
you how to add at least 3 inches to yvour chest . . . I'll ghow
you how to get lithe, muscular legs that will be columns of
power for speed and endurance . . . vour whole by will
vibrate with muscular energy, pep and health! Wouldn't
you like a he-mun's bicep like Ju- idealized figure above?
Take my full course, if it does not do all I say . . . if vou
wre not completely satisfied . . . and you are the judge . . .
it won't cost you one penny !

Send for FOUR of these Test Courses . ...
We will include the other TWO FREE!

It will be & revel nthon to you tol see how guickly snd cleardy the right tralnlng =i

hardiom wp thoss wiscles]  The sssurmnes 1.? the F'n:.nmu.u of Ohamphsis stanls bee
. Eive  you Wy oW seeml i

elugment, grophieally (Hustrsted snad

d. 11 you wamt &0 baulld the kind wf

» |f you do

mmclen  that break reesnds, you will went this
riimplels  Hip Alan's Library, sa wiy not send
BA b el B1X besuks lur the e of POLUTR?

Tike advantage ol this bargsin eifer now! Any ome
ook, 26s.

Rush the Coupon TODAY!

Maill yewr order wew o [ owill imclude n FREER
COFY of “NEHVES OF ATEEL MUSCLER
LIKE TROK™ I is s priveleas bhook e the
#leenzih fam med masde byidlder, Full of PinEiifas
ef marvelins bodied men who el you i [mively
how you ean bufld symmetry aml sirength the
$-:|I1I'.r” Way! MHesch owt . . . Cresp This Spesisl

BOOK WITH PHOTOS

F E OF FAMOUS STRONG MEN

53*‘4 JOWETT INSTITUTE

OF PHYSICAL CULTURE
Dept. 4Gd, 422 Poplar 8t., Seranton, Pa.

George F. Jowett: Send by return mall,
prepaid, the courses checked bolow for
Which I am encloging. ... .....

All & Books for 51.00,
Moulding & Mighty Arm,
Moulding n Mighty Back, 250.
Moulding n Mighty Crip, 25¢c.
Moulding a Mighty Chest, 25e,
Moulding Mighty Legs, 250,
trong Man Stunts Made Easy 250

2.-';_::! i

GEORGE F.IOWETT
“*Champisa of Champions'’

oooooog

POPULAR MECHANICS ADVERTISING SECTION

Amazing Machine,
with Efficiency of Arc
Welders Selling for
$145.00 and More Of-
fered at Breath-Taking
Low Price.

Now You Can Own
Complete, Full Size
ELECTRICARC WELDER
For Personal or Shop Use—or Go into
Welding Business for Yourself!

Here's thrilling news! A full slze. heavy duty Aladdin Electrie ARO
WELDER—only 3205001 Not n toy, bhut o big, 150-pound man-
slzed machine that does all typea of welding, uses all kinds of rods,
welds all metals and alloys with egual efMeleney, everything from
heavy motor Mocks to fenders. A sturdy, welded-steel-eonstrie-
tlon muchine, yet eailly portable on casters.
1 ol i =] i mim

Works from 110-Volt Socket — §imely vius inte say laht sueket with
conts omly & few prmmies un hone to use. Often pays Do (el om et or seeond _jods.
Cumnes complein with gogeles, welding rods, tungs, otn. Nuthing el to buy. (Flux
for soldering and earben lar brasing sles supplied | Has saloty fuse. Crystalline Finish
rahinet. Himple, complotd inelfutons for doing &ll kinds of welding jobs el

M“ mhih FHEEI Bend po moneyl Wrilte Lmday for fascinslin

farts abhoul n-f- ww Alsildin ARC WELDER
ab BIO AN AL lusd Envemlors nsschine abopa, parages, (ielories, pio. can vhitnin n lighly=
oflivienl maphine GUARANTEED IN EVERY WAY, at & mere fraetion of Lhe pries
Asker] for od be re—iil o snving thal may amaent Lo eversl hendred doflers! Sopd LM‘!
for Tull detalls. You nre neak ihlllgmiod .

COMMONWEALTH MFG. CORP.
3707 Madison Rd. Dept. G-12 Cincinnati, Ohio

WILL YOU WEAR THIS SUIT
and Make up to0 {12 ina Day!

Lot mesend you this foe all-wool tallored sult FREE
OF COST. Justfollow my pasy plan and show the
sult to your friends. Make up to $12 o a day ensily,
Nea eiperlence — no ﬁlﬂtilllnbnlﬂ“urj-

COET

Hand for - FREE
Write taday for PREE at.u:lls. ACTUAL SAMPLES
and “sure-ire’” money getting plans. Send no money,
. J. Collis, Progress Tall Ca.. Dopt. G-216
500 8. Throap Si. Chicaga, M.

wo NAVY SUPPLY

Bargains—Army, Sport Goods, Fire-
arms, Clothes, Shoes, etc. Send 10¢ for
oew catalog, to be redecmed on first order
Army & Navy Supply Co. 4772 Lester St. Richmond, Va,

x

L

IT interested In tralliar lope, o8 owner, bullder, buype
oF prospect, you wantthe only maganeine devotod ex-
cluglvely ta traller news, ptorles, features. desipns
nod plans; touring and egm pineg ; laws, and direct TV
Profusely [ustrntel,. The Traflerite's gulde, ln_

For 12 issues mall £1, or for sample copy. ... C
TRAILER TRAVEL, PM7, 1BON. Mishigan Ave.. Chicage. Iilinals

]

s Pumc.ru Sce
HOuUT PATCr b

PaysYOU 7556 85 IN AN HOUR
—amaring new prodoct Axes
ND"'F,LATZ patictiies  INSTANTLY and
PERMANENTLY without patehing—without remov=
ing tire from rim or even facking up wheel. Just
sguirt it imto tube through walve stem, lli-:lrnu up
tire and deive away. For trifllng cost, No-Flatz
senls the puncture AIR-TIOHT and makes (he tire
puncture proof for Hife besides. No matter how many
nalls or tacks are picked up, tire will never go fiat
aewln, Ends changing tires in winter snow, slush
ani sleet. Popular priced! GQUARANTEED!
Fays up 1o 208 per cent profit. F. 1. Griffin, of
Ark., made $0.94 thﬁ!nL hour, : i
em] Thia ls a hot ane
FI'EB Sﬂlﬂﬂ'lﬂ Autg, fleet, taxi and truck
ownors enger fo buy. Oet in on ground foor.
Iush name and sdidress for Fres Sample offer
and money-making detalls,
NO-FLATZ C0., DEPT. C-171
CINCINNATI, OHID

When writing please mention Popular Mechanics
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Over 700,000 People

have studied music this easy way

Now You Can Learn to Play Your Favorite
Instrument Without a Teacher

Fasyas A-B-C

M’GET of thess 700,000 students didn't know one note

from unnf.ht'r—:.ﬁt in an anmagingly short time they learned

to play their Imrujle.n lnul.rIL:]nl.LnL Best of sll they tuuml 1?:”“-

ing music amazingly easy. No drudgery—no expensive teachers

Th.ualmpl:liul mothod, perfected by the U, 8. Behool of Muse,
learning music as easy ns A-

From the very start you are 'Iwrmn.g real tunea by note.
Every step, from beginning to end, is right before your cyes
in print and picture. First vou are fold how to do & t-hlm;.
then a picture shows you how, then you do it yourself and hear
it. And almost befo ou know it, you sre playing your
favorite 11:!-!3&-—]“2,, bnilu.du, rln.amr'z No private teacher
could make it clearer. The cost ia surprisingly low—averaging
only a few cents a day—and the price ia the same for whutever
mstrument you choose.

LEARN TO PLAY

Learn now to play your favorite

Froe Booklet and Free Demon-
stration Lesson. Those ﬂlltlll-l-ll
our newly perfected method Tull
and show you nuw enstly and gquickly
ou ean learn to ';-'I ¥ at litle expense.
. 8. Behool of Musle, 77 Brunswlek
Bidg., New York City. Instruments
supplied when necded, cash or credit.

U. 5. Schoal of Musie,
TT Brunswick Bldg., New Yerk Clty

nEt e Urpr Bend me your pmasing free book, “How You Can Master Musie
BY NOTE {‘rignﬂu n{t_:'.h.;"]l'lg ?I'HIII ?"ﬂngﬂ in Your ﬂ'll':l!;. Home," with lnspiring message by Dr. Frank Crane;
Piano Yiolin to the center of atirgetion, Musi- Ao Free Demonstration Lesson and partlioulasrs of your easy
Guitar Ukulele alans are Invited everywhere. I nim. payment plan
Organ Saxophone the pu&l;llﬂlgﬂ;ﬂu have heen m
Ban T T e R T
".1;':|?:n q‘:ﬁ“ Free Booklet and
o Demonstration Lesson  AGress. ........c.oviieviiisisreneiiismsioiessinsnas
Or Any Other Instru- It you rull{ do want to play
ment your favorite instrument, A1 out Hﬂe _.lvun
J_I_,‘L and mall tha coupon making for our THREECUMMEEL o o v i irnrsanrrass susase s ML LT+ o wsies wiinsneas -
Correspondence Courses In “g:l':'* TO YOUNG M'EH —
|
e RADIO and ELECTRICAL ENGINEERING B3 Y
L A8 ELECTRICAL ENGINEERING covers somilote dees
trianl feld Most modern svurss,  Very usderstamdubde. "

ING. Tlirm-
o bey wuper
Diferend o

RADID ENGINEES rwe [m pnadle, publio sddrees, lh

Lt worlk. Lrains ¥ n. renl 1|| v tulbes Ged s icisn.

I'l\l'| :I' | -|l r-' 11 VILITE TODAY © ereu-
nt mmaaain

rf
]I"\Il’ nr\ ! "|l I\?I ERING A mnr AT R

ir iy

Frik i, Lis

LEARN CARTOONING

hr the method that has develn hundreds sucsessfnlly.
, Bddress and age [or free chart to lest your ability.

The Landen Scheool, 1738 HNational Bidg., Cleveland, Ohle

NEW SCIENTIFIC \\'DNDEH

menln, Wahr

“Bliver Only™

Buv mG Fus. You r-|'|~ft_r"||1lg.I i
i.ll.l [ -.ha' h- Woesd, Hione
Bones h IEFE ..:'.ﬂ.dK.ﬂ.ﬂl mdin pipturs Blma, e picteres

without ulmmn- "'l'—'lln liks "sm." 1 pachsge with sach 2S¢ order.
MARVEL MFG.CO,. Dopt. 80 —_— HEW HAVEN, CONN.

THE WAY TO SUCCESS!
Stenotypy, the new profession, offers unu:s'qu Oppor-
tunities to ambitious ﬁuung men. It's a man's way of
recording speech in this machime age—a silent hittle

machine that types plain print letters faster than any
It opens upgrei’u.:ﬁred joba now—Ileads 10
ne

one can talk.

executive carcers later.,
the surest, quickest ways to get
into Business on the right basis.
Now you can learn Stenotypy
at home in your s; time. Low
coat —easy terms, Get full detaila,
Write for valuable, free booklet
“Stenotypy, the New Profession,
describing the unnsual qppﬂr‘r_unl—
tics lm’t‘ruung men in this growing
ficld and telling how you may enter fo
it aun:mfully Write Dept. T84-5T=
STENOTYPE 'I‘.'DHFI.H'(

ﬁﬂiﬂﬂiﬂnﬁﬂl.. icage, ik

HIGH SCHOODL

CAMPIO FOR BOYS

52 vears old. Backed by 400 years of Jesuit tradition and success. Pre-
pares for all colleges and universities. Inspirng location. Fimest,
mnwt.q,runp]_el.ﬂ-wu{.pmﬂnt Allsports, incluoding Golf and Ioe Hockey.

O.T.C. Catalog FREE. Campion, Box 20, Prairie du Chien, Wis.

ival,

essenitinds eliminnted.

venr schools,
Coat

ITRI-STATE COLLEGE

ENGINEERING DEGREE IN 2 YEARS

Coursea in Civil, Electrical, Mechanical, Chem-
Asronnutical, Radio Engineering.
tinls of engineering training included and non-
B. 8. Degree granted
upon completion of course.  For ambitious,
enrnest students, Those who lack high school
training may make up required work. Grad-
untes compete successfully with those of 4-
Technieal instruction at lowest
nnd in least time consistent with thor-

cugh training. Intensive instruction in accord
with individual ability. Courses also in Busi-
ness Administration and Accounting. Students
from all parts of the world. Tri-State grad-
uates make good. Located in picturesque hill
and Iake region. Tuition, living expenses low.
53rd year. Enter Beptember, January, March,
June. Write for catalog. 478 College Ave.,
Angola, Ind.

Essen-
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® "] wasn’t making any progress and decided
to de semething about it. But what? That ques-
tion received plenty of attention. believe me,
and my conclusion was that my greatest handi-
cap was lack of training. Where to get it? 1
considered that from every angle too — there
was no doubt as to my decision; the thing to
do was to take on International Correspondence
Schools Course in my line of work. I did — and
my first raise paid for the course. I've already
had three raises. and that I. C. 5. training gets
tha credit.”"— An exiract from a student’s letler.

Get the idea, men? The coupen is for your
convaniance |

INTERNATIONAL CORRESPONDENCE SCHOOLS

Box 5622-H,

Seranton, Penna,
Without cost ur obligation, ,fl““ send me & copy of your booklet,

“Whe Wins and Why,"

before which 1 have mulml
TECHNICAL AND IHEUETRIJ‘-L COURSES

0O Architect O Plumbing

O Architectural Deaftoman O Air Conditioning

1 Buailding Estimating [ Steam Engineor .

0 Contractor and Hullder L] Stenm Eleetric Engineer

[ Struetural Drafosman Marine Engineer

E Btructural Engineer O Ciwvil Engineer

Eloctrical Engmaar [ Highway Enginsse

O Electrie Lighting [ Bridge Enginoer

[ Welding, Elsctrie and Cas [0 Bridge nnd Building Foreman

O Reading Shop Blusprints [ Burveying and Mapplog

0O Telegraph Engineer O Refrigeration

O Telephonns Work O Radio [J K. R. Locomotives [] Air Braked

[m] Mn:-ﬂl.mml Engineer [l R. H. Bectinn Forsman

O Mechanical Draftsman [l B, H. Signalman

O Machinist O Toolmaker [ Chemistry

O Patternmaker [ Bollermaker [ Coal Mining

0O Shost Mesiel Waorkar [1 Navigation

O Heat Treatment of Metals [ Cotton Manulaetoring

0O Management af Inventions [ Woolen Manufssturing

[ Dissel Engines [0 Agricultore

O Aviation Engines [0 Fruit Growing

U Automobils Mechuanis [l Poulury Farming

BUSINESS TRAINING COURSES

[0 Business Management | Bmlnq- Correspondense
O Oifice Manngement O Letiering Bhow Cardas O Bignm
O Industirial Management [J Btenography and Typing
[ Traffile Managemeant [] Ciwvil Bervies 1 Mail Carrieg
O Accountancy and C.P.A. 0 Railway Mail Clerk

Coaching 0O Bookkeeping [ Girmde Beheol Bubjectn
1 Beerstarial Work 0 High School Bubjecia
O Cost Accouninnt [ College Preparatory
] Balesinansbiip O Advertislog [ Firnt Year College 0 Bpanish
EI' Bervice Btation Balesmanship O Ilustrating [ French

Wallpaper Dincorsting 0 Cartonning 0O Lamber Denler
Haf:mn-w-h-lp

full particulars about the subject

O Heating

O Fharmsey

O Aparument Houss Mansgement

APB it cnnniin

1 | LR AP U PP . ¢ - 1 PP PRRRPpp

Present Porition... : :

If wou reaida i|| {qnqdq, Jlrml thia eompon to fhe Infernotional
Uorrespondencs Schools Canadian, Limited, Monireal, Cangdg

When writing fto advertigers please mention Popular
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YOU'LL andvance
foster with an easy
lﬂ.jriliF Conn, Cholca

world's greatest art-

Iltl.. Many exelusive fea-
tures yet thoy eoat no more,
Home trial. Easy payments,
Ses your dealer or write for

fresbook. Mention instroment.
€. G. CONN, Ltd, 731 Conn Bidg.
ELKHART, IND.

i AMND HETRUMENMNTS

PHOTO- ENGRAV[N AT HOME

AT HOME
We Furnish equipment and materinis

including & photo-engray CAMEra complate
with lamps, lens and screan, hen you have Ab-
lahed the eoumse ¥ou can establish a good pay
Independent business with the aqu!ﬂ:mmt Iurnlu

or work for others at a blg salary, hoto-Engraving
oiffers greatsy o anities loday than sny olher indusiry. Every
3 - poture In this lssoe of Popal l'lwhul" was engraved by § e peoe-
eupper ';l|1_.- i rlﬂ:'l'l tench m.: I.Edlﬂ'll whdle learning. “d:;l.nd:r
irendl Alsrwn gikeliore bt nEw dlustrs entnlng WkE Engrhved aon aqEpment
:.... 8 by 14 :. chine wairh ns we furnlsh, Yon will hnl‘h.l-uh]l.:l.bud in iny way by wriling
wills Iuif B1E Amrora Behaal &l Phale-Eagraving, Depl 178, Asrors, Me.

CARTODN YOUR WAY

]

< 7o SUCCESS/

DON'T COPY —LEARN TD ORIGINATE!
BRAYE BU "IB will tesch you HOW o OCREATE ORIGI- '

tains 26 lessons aund sver GO0 lens. All for Oaly . . sz 5
Bemid name and qdderan for froe deaails,

HNAL UARTOUNE wl hams thal you can SELL] Course con-
usiret
RAYEBEURNSSCHOOL, Dlpt M-X, BOX 2184, Cleveland, Ohig

—Ask Your ﬂll To Get You POPULAR MECHANICS
BOY MECHANIC LIBRARY

Tell klm wou want el £
I'T -li'h\"l ibat po-—-Haort r|. Hul::nuub-ﬂ::hlm—-h“
‘ﬁ -

Wind 'ﬂ--l;r.!u.l—\fladcl Rallronds Mod
BACH Hiits, Flanes ihat fly, Elll.nlnnnﬁ‘qil.n DI
Q/
d

ers, and hunidreds of other things .J.l
wanl, Four hig hooks, ench :':'IIJH uhil
imohes—i 000 wonderfel fsas—Show |
to make them all. Start with one book i
{;uu want ti-—vﬂnml" for Book 1, 2, 3, or l
I|-l.de wet for §7 pstpaid.  Bent OO0,
- il s mtembire—J sl pay postamn.

Fﬁﬂl‘l.lﬂ HHEEH.I.HII!!I PRESS
200 East Ontario 5t.., Chicage

FOR
PLEASURE OR
PROFIT

E w yoal chm Buve jiset ihe boas yon've always wani=
PR, 1H.IL aF row boat=—agd nt pock hotbom coat.,
plus ike fian of bellding, Make s plee profit i you wsnt

o sall, Ciot the

BOAT BOOK — New Edition

Thin Inpans book wilh {§ new boats added, shows ezantly
e 16 bai 15 alifierent populsr lests. Step-by-siap in-
sirnetione with humidrods of plotures, Gives all A,
migthods and meteriols, Ineliles rciag hydreplane, e
bonrds, out-boards, safling and ler'!lunni boai to earry om
enr. Alse odd Ford motor for marine sss and all bllnlln;
Lerma, piliot rules, boat kimks, navigation riles, sla
pefally prepamicl Por §hoss with Himit Hl
Prine ouly $3 Write [or deseriphive
ledder or order mow amd pay postman on delbvery

i L ——— Popular Mechanics
AR FiVED Room T38-0
o —— —_-—-.....:"- 200 East Ontario Sirest,

CHICAGD

L]
Have Your Own
Boat This Year
or Build Them

can'l o wrme,
tonls mnd skl

Mechanics
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Two Giant Industries

NEED MEN
NOW!

AIR CONDITIONING
ELECTRIC REFRIGERATION

We supply trained men for America’'s two fastest-

growing indostries. I1f you can meet oor regquires
mants, we will train ¥ou for good pay positions aa
Installation and Bervice Expert in the Electric Ree J°

Irigoration and Alr Conditioning fields,. Wa will give B
¥ou mn oppariunity to gualify for proficable employ-
ment with an exceptionally bright future.

Can You Qualify?

To he meeepinhla for snrollment yoa slhould be g
mechunienlly inclined, betwenn ages of 18 and 40, i
b fnir education mod be able 1o furnish charsster

reflerences.
FREE BOOK

Oot amasing facta nbout netusl opportunitios for
ambitious men in Alr Conditioning and Eleetrio
Hafrigeration. Our new Free Book describes thess
mnoney-making opportunities and tella how you ean qualily if you meet
our requirements.  Write for your copy todey suating which industry in-
tereata you most, No obligation.

UTILITIES ENGINEERING INSTITUTE (Established 1927)
400-410 N. Wells St., Dept. 176, Chicago, I1L

Wrestling Book FREE

Learn to be an @xpert wrestler. Know scieniific srestling
pelf-deflensn, and Jiv-Jiten, Levelop meplemdid phvsigue, s
health, lessons prepared by E‘u:u us WORLIME CHAMPIONS

ank Gotch and Farmer Burns

Eaaily, guickly !mrrtd.ll-"”"-“" ]1.—- alnn.'-m: b ih.llll"l.lr I1.r|.rt-
the m:hnerh the tricks, the SHCRETE.  Hand]

Thy all-areand benlih

vy mend

i alao For hl|l|=1r-lr| men! Wri
WHESTLING 1l EE BOOK —prospectoi—tells mil alwonit 1hin 2
for HEALTH | sehaol. b-l.ud 3 conln for poetnspe. BOOK FREE—Sts ar

Farmer ﬂurrﬂ Schoal of Wrestling B337 Flweod Bidy., Omaha, Neb.
QUICK WAY to make money in
iR e et RADIO

Radie Training Ass'n of America, Depl. PM-6T, 4528 Ravenswood Ave., Chicsgo

Modern roccivers am domanding mon with moders tralning
for merwien wor Now truining method anl! meryive aguipient

MECHANICS

DIESEL ENGINES, WELDING,
AVIATION MECHANICS,
GENERAL ELECTRICITY—

in a few weeln'/

in any of I.hl:m

EII'II ”5 t. 375 a W'E'Ek nst'lult.tlng,

well-payving trades, Not a correspondence school—no books—
no lessons.  Don't look for a job. TRAIN FOR IT. Read
what two MeSweeny-trained men have done.

Clendenin, W. Va.
Dear Mac: Send me a car-
alog, 1 just want to look over
the old school. | am gettin
along fine, doin
business, all than

Livingston, Texas
Dear Mac: | have been work-
ing mighty hard since 1
graduated from your school
with the Ford Motor Co. an
am geiting along fine. OF

o you
course | could not

and your training. Will you

top wa H at the stare, bue I send me another Diploma
have {nh-d R ulnry a8 mine was destroyed. |
Increnu‘ duess was In the class of ‘I1.

work Is entirely sltill’acturir
thanks to your schoo
Herman Wilson,

send my best regards to the
instructors and to you also,
Forcman,

A FEW WEEKS OF INTERESTING
SHOP TRAINING

You work on real equipment with real tools. In a few short
-n.lvm:ku youl are trained by actual work to hold down o Big Pay
Job.

DIESEL ENGINES, AVIATION, AUTO

MECHANICS, WELDING, OR GEN-

ERAL ELECTRICITY — ALL OFFER
REAL OPPORTUNITIES

BECOME A VENDING MACHINE OPERATOR/

Own 4 ““ehaln™ of lo pmaat:r, and ﬂm:lwmit. gFum vg::umu ]:Jnﬂ.-
steady profts, a8 people eat peanits and chew
Btart with S100. rite for details todayl

D. ROBEINS & CO.
1121F DeKalb Ave. BEROOKLYN, N. Y.

THE NEW
STEPS ARE
& CINCH

| LEARNED
TO FOLLOW

YOUR WAY TO0

-
DANE POPULARITY

A whole family can learn to
dance this gwaranfeed way

Il you've never danced before, yoo'll sson he-
come B good dancer with dhis new, amazing
mrcture course!  Every member of your family
will love it—it'n ensy, you learn quickly, have
fun doing the steps. Learm Fox Trot, Walts,
how Lo lend, seeret of following, gain sonfidenee,
ete, Hond coupan today! Pay postman only
5108 on delivery, of send 82 with ooupon mad
eive e posiage, Try courss § dayw b T
prompily n.!l'u.m!cf] I mot delighted.

ARTHUR MURRAY, Studio 188,7 E.43St.N.Y.C.

|98

Address. . ...... A L Age. .

[ & & N N BN B 0§ |
-]
:

MONEY BACK GUARANTEE!

A few weeks of intensive training, actual lll.ﬂ% work with
real tools on real uipment, u:liﬁul you for a Big Pay Job.
If not satisfied with your qualifications, your tuition will be

refunded
facts about jobs; and Low Tuiltion Ofers.

F R‘ E E Mifll%thv coupon docs NOT obligate you.
It obhligates ME to tell U how you can train for Big Moaey
in a few short weeks. Address Depr. 10-31.

McSWEENY SCHOOLS

AUTOMOBILE—DIESEL MECHAN-
ICS, AVIATION, WELDING,
GENERAL ELECTRICITY
CLEVELAND, OHIO or KANSAS CITY, MO.

Write our school nearest you—Specify course Interested In
r------------------

McSweeny Auto and Aviation School,
Depe, 18-31, Cleveland, Ohio, or Kansas Clty, Mo.

Without cost or obllgatlon, send me your Itl;;nl:'l'l'u-':ﬁ Book on
Autos; also full Information about your Low tion Offer.

Write today for Big Free Book. Get the

When wniin.g;r to advertisers pleass mention Popular Mechanics



“Inclosed is a picture of the racing mod-
el ‘Zip.! I scaled the drawings from the
magazine to this size. The boat behaves
well in the water and the most remarkable
thing is that it sails right into the wind at
a good pace. The boat cost me about five
dollars."—George Niebauer, Beloit, Wis.

Frankly, We Don’t Know

“I should be very much interested in
having Popular Mechanics comment upon
a certain theory the Rosicrucians advance.
That is, that the cosmic ray is the primary
energy of the universe. Electrons are par-
ticles of this energy, and it is not the result
of the disintegration of matter. This group
claims that this theory is the result of
their own investigations and experiments.
It particularly interests me and so far as I

POPULAR MECHANICS ADVERTISING SECTION

e Eclitons_
MAIL BAG

have investigated, it sound very logical. I
should like to know what orthodox sci-
ence has to say about this,”—Elna Harris,
Ogden, Utah.

One Craftsman’s Idea

“Here's one that's not interested in your
index, as Mr. Mann and Mr. Swanson are,
as much as what's inside. Along with my
home workshop, a hobby of mine is saving
anything I need or think I will need by
pasting the entire pages and prints in
loose-leaf books, numbering the pages and
keeping my own index in a separate book.
A lot more work but more interesting, and
they do not take up the room the whole
magazines would. So far I have four
loose-leaf note books of 100 pages each,
but on some pages I have from four to
twenty articles.”—J. E. Criss, Toronto, O.

And Here’s the Proof

“Here is a picture of our little car (con-
structed from plans in Popular Mechanics

of August, 1935). We use a three-quarter

horsepower engine and the car works very
nicely.,”—C. F. Seaton, Elyria, Ohio.
{Continued to page 3I4A)
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TRAIN FOR AN

At America’s Most Dmmgm:ﬁcd School
ﬂf Aeronautics

Practical Courses in CURTISS-WRIGHT TECH
CRAND CINTRAL AlR TIRMIMNAL

KRR 4m = i AERONAUTICAL ENGINEERING CLENDALE. LOF ANGILES, CAL

Flemse send imbtormation on cowrsel

The Presidents of Douglas, Narthrop, HAsTER MEC HA"ICS checked

Lockheed, Menasca, Infer-leland Air O " "

ways, Consalidated, Winner, Curtins . = L i

Weight Carp., Curtiss:Wright Expart Limited Enrollment, Fully Accredited Asro Master lrrm;r
and Curtlss-Wright Alrports. Engineering  Mechanica Mlata

mecameonetaaaae CURTISS-WRIGHT TECH e

Cs Hamae PRRPPPR

The General Managers of Vuites, and MAJOR C € MOSELEY, President Addrets
Wilmingten-GCatalina Alrlines. CLEMDALE, LOS AMGELES. CALIFORMNIA . rmammmnnerney

IDIESEL POWE

A COMING AMERICAN INDUSTRY

YES, BOB, MOUNTING umns ond ANIMALS
IS A GRAND HOBBY / I'VE DOUBLED
MY FUN FROM HUNTING —AND AVERAGE
$14 PER WEEK, SPARE TIME, MOUNTING
" FOR HWUNTERS —'WHY DON'T YOU weritE
n TO THE N.W. SCHOOL FOR THEIR FREE

9 FREE Booxi_@

(] I T j\ ot harme. Wit

[ ik Hla I
li 'ﬂ l-;hunl- of Taxidermy
lll? Elwood Bldg., Omahe, Makr,

Tue intemal-combus-
tion engine represents
man’s supreme firi-
umph of machine
power. Diesel engi-
neers are in great de-

Entertailn for all oceasions, Send $1.00 for Laugh
Producing Program of 23 Trick Drawings with In- |
siructlons. Catalog of Chalk Talk H:H;p'llm Froe,
BALDA ART SERVICE, Dept. K, Oshkosh, Wis.

At home — In spare time, M overcoma mand. Many are m:'quum'g nul:ﬁl!ﬂ.lg knowl-
ut-u.n.u:-I‘l'II'Jiﬁmt-l.Ilr m;;mlhﬁa:‘g;ﬁ:ﬂpwﬁt}éﬁ edge through spare-time study of this modemn
for free bookiet Hm: to Work Wone= & i i klet!
o ";E ok mfi' o - L C.S. Course on Diesel engines. Free bookle
m 'h'] -utmg: 380
HOO

ENGINEERING, hmnﬂlmﬂtlnn. mr INTERNATIONAL CORRESPONDENCE SC LS

ation and  police rwdio, servicing,

RA D I o marine and Morse telegraphy tiught Box 5624-H, Scronton. Penna.

I.Immui.rtt]y Nine months' engineering "
course gquivalent to three years' eollege radlo work. Beliool estab- Explain fully cbout your course In the subject
lished 1874, All expenses low. Catalog free, marked X:

Dodge's Institute, Ada St., Valparaiso, Ind. [ DIESEL POWER

Arehilteeture

| Hadin

Cham istry

|.-'||'h'l::t||||1 Englinea
Ll Air Conditioning

| | Electrienl Enplneering I | Refrigeration

L! High School Bubjeats LI Clvll Service

] Machanieal Engfneering
I Automohile Course
| Coperete Construction

| Givil Enginearing

Gas Engine Operating

SENT FREE Ne ﬂhli:nﬂnn to Buy

||' 1-..-- -.;l ikl —ws wl] Lyl

(o1, A3 | —thats il
F‘EﬂF E. Fluﬂﬂrlﬂﬂiﬂ Siualia @135
G E. Lake Strasi - Chicags

— Earn Money at Home

16 FREE book in eolors tells new casy way., You don't need experience.

Wi show you how to decornte besutiful Art Neveltics right in vour own
8 home by simple *‘S-step’” method No tedious study, Evervthing furnished
M including supply of Novelties for vou to decorate and Homecraftors (]ul_ﬁ Big
8 profit per piees for decorating.  Just =it at home and make up to 825 to §50 o
week—full time or spare time.

Just mail the coupon and get first
Zesaon Tlowwr Free ] o satidy e R vel
- in decornting Gifts, Pridee Prizes,
T TH , ete.  More like fun than work sind you can earn as yvou learn, undrods MAIL THIS
1
K ul,g blg TEEIATY this Inmumung WY NSNS ST SN
- . FIRESIDE INDUSTRIES,
NO CANVASSING ?u!;:urﬂ':kr'r’::hm’MHT.L:-!Ln;'ln Plonse sottl ‘Dl Fren Bisok and FREE LESSON
1 3 # alla aka -
gure are you to suoceed we give an absolute War- " o 26 me in any

) This docs not obligate me in any Way.
ranty backed by $1.000 Bond. Costs nothing to
= fnd out, Opemng for new wturkr.m IH-“I- in Iiﬂ:rﬂ
IVEN YOU locality, Mail coupon immedistely for Free Boo
G anid Free Lossons. Get started making money at

TO DECORATE ance.

LU LR
=
:
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“d have REDUCED
MY WAIST 8§ INCHES

WITH THE WEIL BELT!”

- « writes chrqr Blrf:r

Wear the WEIL BELT for
10 days at our expense!
YUU will appear many inches

slimmer at once and in 10days
vour waist line will be 3 inches
amaller. 3 inches of fat gone or
no cost! 1 reduced 8 incheas™ ...
writes Goo. Bailey. “‘Lost 50 lbs. "
writea W. T. Anderson ... Hun-
dreds of similar letters.

REDUCE Your WAIST
3 INCHES in 10 DAYS

, or it will cost you nothing!
THE MASSAGE-LIKE
=i ACTION DOES IT!

You will be complately comfortable
as ity massapge-like action gent
but persistently eliminates fat 'n'lﬂ:
avery maove! Gives an erect, ath-
letie earriage . supports ab-
dominal walls . . ., ktops digestive
organs In place . . . greatly in-
ereaseEr endurance,

Fat endangers your health. In-
surance Companies know the dan-
ger of fat accumulations, So don't
walt any longar . . . act TODAY ]

THE WEIL COMPANY, INC., 567 HILL ST,, NEW HAVEN, CONN.

Gentlemen : Send me FREE, your illustrated folder deseribing The
Weil Belt and full details of your 10 DAY FREE TRIAL OFFER.
BRI . cvonetososness papolennssdis oatssesebafosetsssnsdsssssesad
Y T S M PR A PO M S G S
City. . Stata. .

-Uﬂ' nn-“nn-n ar er.d n.umf um! ud:.rrr,ﬂ rm ;m-'n ny _iFI'MII'-I] rd

NEW COMPLETE HARMONICA
INSTRUCTION BOOK

“Harmonira Playving Made FEasy.” The easiest
and simplest Instruction Book ever prepared for
the Harmoniea. Tells vou all about the different
kinds of Harmonicas and how to play them. Ex-
plains how to organize Harmonica Bands.

Send for your copy iloday—Af's Free, ['se coupon below.

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

= —— — —— — ————— —— — — — — — ——
I M. Hohner, Inc., Dept. 9900, |
I 351 Fourth Ave., New York City. I
I Please send me your new [nstruction Book. I
I B s e L h e s e b B b ) aesd e e I
I T e R g L D e B [ S e T L I
I City ' FRR et Sy BLAEE. ....coivennsn I
l -Ir-l'al'rn‘%s r“:mr:nﬂ-rn inguirfes fo

o Hough & Kohler, Lid., 468 King St W., Toronls J

POPULAR MECHANICS ADVERTISING SECTION

WANTED MEN °

OPERATE POTATO CHIP STORES )

We furnish everything—help finance ==

and loeate you. No experien
Tremendous profits
starting plan

Waonderful apportunity
book of Profit Faocts—today!

e npeded.

. Beneational introductory
1 . No houwse=to=house canvassing. ]
y . Rumh nama for free iy
LONG-EAKINS COMPANY
728-S High Street, Springfield, Ohio E

?.Hlnl o el manpey by spies e,

I wew, [uiwi st B

CARD TRICKS 10c¢

Latest nnd most l'n!lljl'h'lnl eitd Lricks mow om L!IJIl"q
. Tulls haorw 1o maka the= R
ﬁfw-tnhln whiiflea, {n-rriru & eard, whe.
Prios 10r, Hook nf Cals
rioks, Tlp. Hoak of 153 Pardor Tricks, 100. All thres boolks, 25s.

FRANKLIN PUBLISHING C0.. 800 M. Clark 51, Depl. 8485, Chicam

Be pa |1|1||r at

“JOHNSTOWN FLOOD”

Oreatest fAood of all time

sverything with mony smazisg Phetos

“Hell nnad Ilhlhr'u.trr"' f‘a:.ryrl—th:.r-d Book eaplains

sk of Pliisburgh's Bl with over 1)

PFhatus. rontost destructhon slnos World War, Hath Hooks sept Postpaid, for only
n Ona Dollar
C. KINSEY, P.0.Bex263 Dept.P. JOHNSTOWN, PA.

MAN IN EACH TOWN ..:.%:x,

Reflsctors, Mirrors, ete,,

by late meth:ﬂ Experience unnecessury,

Free particulars and proofs, Write toda

GUN METAL CoO.,

Ave. H.

PENNY EACH!!

Bululri!ll Window Bign Letiers. Lawest

Priee in Amorirs. Finest Qmiql.l; & Year
Gumrnnteed. remEndeus
Demand,. B A prpsliea]
Rescrd Hreahing Odfer. FHEE Bsmples
nod Working Equipement, Hurry!

Atlay Sign Werks, 7H3 Halsted, Chicage, Il

Decatur, 1l

ol

$10 STARTS OWN BUSINESS
RESILVERING MIRRORS

Experience unnecessary. Learn Chromium Plating.

SPRINKLE, Plater, 129,

Write—
Marion, Indiana

Extra Money 7rom Books

SEND NO MONEY « Books Sent C.0.D. Anywhere in U. S.

These famous Pay-Raising, Ex-
tra Money Hoolkds have helped
thousands of others, Let
them help d:rnu ton. Check
this st and mall with your

SELECT
FROM
THIS LIST
AlR CONDITIONING
SERVICE MANUAL
Bmall Unit A mtus. . $5.00
ARMATURE INDING
and Motor IL r.o... 53,00
AUTO RACIN

How to Bulld Racera. . . 51.00
AGES, REAEHEE, sise
m i
llllf-ﬁl.ﬁ.'l"'l Hp

s (Bulldimg) . ..... a0
CARBURETORS All Makes)
Naw tion, . $2.50
DANCE
Learn at Home Without
Musie or a Partner. . .
DRAWING
Frochand and perspesc-

L TR ey -
nn‘r m.uumn {Practical
:unmﬁns*vtﬂrnhu:r

Reference Book ,

51.50
FURMITURE REPAIRING
Finlshing and Decora-

[T PP . & ]
INVENTION, YOUR
How to Protect and

Merchandise,....... 51.59

name and sddress.  Pay post-
man on delivery pis few eents
postage. Send 3o stamp to
EOVEr pPost and ask for
eatalog of other books,

LAMNDSCAPE
GARDENING
Practical . .. 52.50
LEATHER HAHIHI."'-
amd Home
Tanning ...... $i.00
LOCKSMITHING

Revised Editlon. . $2.00
!IIGHE'r MAIHHE

FOR LAS

L5, uou l’mﬂ.!cal ....... 5$5.50
IlIISHlIlJII:IIH

Ralse for Market......51.75
NEON SIGNS

Only book on. Neow. ... 53.00
PATTERN HAKING

Excellent New Book . . . $1.50

PLASTERING

Best Instrusction AMan-

ual, R - %

RADIOD PHYSICS COURSE

le" uﬂ.l!-ln:m Every-

tg t Radio, . S4.00

II'EFIII IHATIBH SERVICE

Manual, . .. 00
Il.lll'EH ARTICLES

How to Make. . . $2.00

SHEET METAL
Constrietion Work . . . . 52.00

Steam Engineer®s License
How to Obtaln, . ... .. . $2.00

TAXIDERMY, HORME

L-Inunl Tro hin:n
fit, Pleasure. . . .. 51.50
w!ﬂl.lﬁl'lT I!L‘hH WORRK
Praotloml, ....cconenns $1.15

POPULAR HECHAHIﬂi PRESS

Room T36A

200 E. Ontario 5t., Chicago

When writing please mention Popuwlar Mechanics
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MAKE MON EY
"SHOP NOTES”,

Ideas, Kinks, Helps

1936 SHOP NOTES and
LATHE HANDBOOK

Extra Big Book
Value— ONLY 98¢
For Both

Be the man who knows the easiest
nnd best ways of dol things-—tha
fellow who s up—mfa‘lm—mh in
on handy kinks and ghort outs, Get
Shop Notes for 1006 and make
monay. For many yoears the halndui,
handy guide for men dolng meﬂhl-nl-
eal, carpentry, auto repal
eponcrete, plumbing, electrioal,
ﬂlld% mnri:ur“y N:rnrmln
[T work, ete. Now ¥
—1836 edition and famous [Lathe
Handbook—both for only 68 penta.

2000 Money Making Ideas

for Shop and Handy Men

Get the Shop Notes Library. Com-
get 5 books—Ower BOO

A FEW OF 360 ARTICLES
IN 1936 SHOP NOTES
Bhop Notes for 1038 has 224

o8 — 360 artieles — 793
llustrations. Some of the
suljects are:
Alr Conditlon
Auto Owner Helps
Kinks

Il‘nrn.tt.u:e Making

Lathe Operating Kinks

Model Makers Helps

Bander for Lathe

Bheet Metal, Things to
Do With

Tool Kinks

Welding and Cutting

Wood Turning Helpd

Wo op Kin
SEND NO MONEYI
Combination offer above 88

ctures—323000 money making u&nm Bhop Notes Library
factz, methods, processes and time —§  books—82 5. Pay
saving kinks, They'll pa{“lar Fuutmm blLtB few pents dn-
themselves over and over. ole very In U. B, and posses-
set only $2.50, Order now,. Bupply sons, Eisewhere remit
Boon cxhiatsted, with order. Order now.

Populasr Mechanics Press, Room 736.A,, 200 East Ontario 5., Chicago

TECHNICAL

—1 A New and Valuable
Popular Mechanics
Service « 5190 Each

Bu llET I Ns Here Iz a valuable, inexpensive

Technical Data | servicefor mechanics, inventors,
technical specialists an rac-

Eimpllﬂed for the tlgtal Inn.t';“nmrhn ?l i_xI!I . r;da.l
opular cchanics Technica

Practical Man Bulletins give the needed basic
and practical Information on a
wide wvarety of luhi'_-!r:lcl-u —
briefly, resented—yet complete EVEFY
detall. No advanced mathematics, chemistry or physics needed to
understand them.

concleely and slmply

Material never before in print, mow s ally
pre in bulletin form. Postpaid §1 each or sent C.0.D, in
United States. Ask for list of complete bulletin service.

D-101—Using Nichrome Resistance Wire.—Features elec-
trica]l appliance repairs

D-102—Cleaning Products for all Purposes.—Includes ten
formulacs for making.

D-103—Automobille 5§ lalty Chemical Products.—Com-
plete instructions for making wide-selling produocts.

D=104 — Silver Soldering and Brazing. — Includes data,
methods and materials needed.

D-105—Latest Gas-Welding Practice.

D-106— Rewinding Electric Motors,—A difficult subject made
sim ple nnd casy

Pr —Etutm-l‘lntinn with Copper, Nickel and Chro-
mium.

D-108—Electro-Plating with Gold and Sllver.

D=-109—Electro-Plating with Zine and Cadmium.

D-110—Electro-Plating Non-Metalllc Objects and Elec-
tro-Forming.

D=11l—Designing and Bullding Transformers.

D-112—Designing Electro-Magnets.

D-113—How to Design Solenoilds and Plunger Magnets.

D-114—Designing Thermostats for Alr Conditionin
Heat Control ; i ’ ’ “ uiagand

D-Ilﬁ—Flc:lblu Muld- for Casting Small Objects.
D-116—Printing Photos on Cloth, Paper, Etc,
D-117—The A B C of Alr Conditioning.

POPULAR MECHANICS PRESS

Room 7368 200 East Ontario Street Chicago

HIEh School Course
at Home

Many Finish in 2 Years
You can complete this simplified High School
Course as rapidly as your time and abilities
permit. Equivalent to resident school work

ares you for entrance to college. Stand-
argr ﬁu S. texts supplied—Diploma. Credit for
H. S. subjects already completed, Single sub-

Pma:tdmmd nghﬁchm‘tedu:al.mn isvery important
dvancement in business and industry and socially.

College Entrance
ing the past 14 our High School graduaies

m admilt to 531 different Umgw.l;gﬂ-itiﬂ.
Caolleges, Junior C'l.'I“EEEE and Nermal Schools—B0T]
of them without entrance examination. Course also
prepares for teachers’ certificate and pre-professional
examinations.

Business—Industry

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

In Industry—Mechanical and Engineering lines—
ou must have at least an elementary knowledge of
hysics and Chemistry—be able to figure quickly and

accurately—know mmnthlb%tnf Mechanical Drawing

and blueprints—and be to talk and write ac-

curately and clearly on both your work and ordinary
jics of conversatwon.

Our High School r.l:n.lme meets the pre

cational requirements for Business

An Educational Institution

The American School was chartered in 1897 az an
educational institution, not for profit—and is exempt
from pay :f Federal income tax, like the best resident
colleges and universities.

Don’t Be Handicapped—
Complete Your Training Now

Be a High School Graduate| Prepare yourself for prome-

tion in Businessand Indus-
20 Other Courses

try —for the Professions,
College Entrance and so-

50 noted Edocators
ET:-IJH l’l.m!'I anﬁnll‘.ﬂen

lmratm’r edu-

cial success. No matter
what line you may select,
High Schoaol training will

m pm: 1]
;truntjun m.ltur . “ prove invaluable to youl
E"l“‘“t “h"ﬂ"' Our moderate fees cover

all instruction, standard
- t].;:thmk.u _::ld Diptu&t:i

agy monthly termas,
Unes of Ipduptey and Husiness: | ahead in life. Start your
training NOWI

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

T ———————— i ——— - ————

American School, Dept. HB-45 Drexel at 58th, Chicago
Tell me how to train for success in line checked. No
obligation. CHigh School Course |

A ting & Auditing [ODiesel Engineering
Eﬁmft:ctztm & ‘é ldi:n O Drafting & Design
DAutomotive Engin'ring [JLiberal Arts
OBusiness Management [ Private Secretary
OCom'ercial Aeronautics [Hi"er Ac't'g(C.P.A)
COElectrical Engineering O Highway Engin’c'g
OElectrical Refrigerat'n O Mechanical Eng’ g
O Air Dandithnl!ins Egl.!dln & Te];llnvlllu-n

ivil ineerin alesmanship

Egomplu::‘a Law ¢ OSteam Englnearing

When writing to advertisers please mention Popular Mechanics
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start « POTATO
CHIP BUSINESS

IN YOUR KITCHEN and
MAKE MONEY/

} W g
Buy Potatoes ,

for 2¢ A POUND

Sell Them as
Vita-Seald Chips for

35¢ A_ POUND

HERE'S big money in |8
T||.||.|_.|_|.n ehijs [onr uny man

Or woman whiy wants .
hisiness capabie of paving
of muoh ns $23.50 5 day In
wrofits.  Just think of It
Fou eat install the wonders
ful oew maching In yoor
kitehen—jusi manulheture
and sack a sensatlonnl new [ = =
kind of “Gredascless” Potnto Chip—and let the stores sell them for
you, Only §2.60 lnvested in row moterials brings back $10.00 in

EVERYTHING FURNISHED Y:iw hiv iyl o

maney to start this bosinses. A

menadl lavesiment in the machine puts yoo kn o big profit bosiness of yoir csn. 1 send

{In-u_fw hing tmcliding ipecd s, cooker, all-tvtemetar (for making pew "TIREARE-

EER" ﬂnw. a big sapply ol printed bags and free ndvertiving material. No esperiencs

s meeded as 1 semd nomplete, slmpls netructions showing how (o make & profit the
first day. Prices. mietuses, -m{ enmplats plaps will be lnm!"nl fur the saking.

DON'T BUY ANYTHING i o pous s oud Mt S

imcluding the “Serret of Making Groassless Potato Chips.” No chligation, but hurry
Al o miky bermme imthepe nabent Ga s inany obliers hsve dope with thees [ast selling
oW

AL

Wil
Ciroaselass™ Chipe, Address your euid 1o

G. H. Hardt, 325 W. Huron St., Dept. 57, Chicago, lllinois

STEAM FITTERS
Audels Plumbers and Steamfitters Guides
- 4 Vols. $6

Pl AT s A praciical, illusursied
% Referenee Library umi
Htudy-Course lor Master
Plumbers, Joumeymen
amd Apprentice Hisam-
fittera, Cas Fitters and
Helpers, Bhewt Metal Work-
era, Draughinmen, Mas-
ter  Builders, Enginesrs
and all Building Trade Suo-
dintas, This valuable set of
bandy, pocket-gize Cuidea
expluing in practieal con-
else lnngunge nod weoll done
[llustrations ail the prineiples,
sdvanees anid short euts of
¥ the Plumbing and Hesting trads
: = hased on modern practios. Con-
twins carelal, deiailed inmtructioe
on bow to figure amd cstinmte various jobs, Use FREE COUPON below
io exammine, without obliguiion, this vulusble work.

k
INSIDE TRADE INFORMATION ON:

Boldering, tinning. Joint wiping. bending, beating. Pipe—iron—steel,
threading. Mathematios, tables, physics. Materisle—imon, steel, sopper,
birasa, lend, tin, ant mony, ete, Bheet metal—gnlvanized—plate, Banita-
thon, syphonags, tanks. Deainage, sewage, purifieation. Fizturee—hath—
kitchem. Pipe fittings, soil pips, toals. Laving out work. K ing.
Berewed fitlngs, radmba. l1p..ﬂ: ing, sanmples, Flbews, Hesting, vt HmluI
llh-:i i st lag vﬂd:f:ﬁ;it:;. Hth:r_ln r.u::-l:_ld-ulll. ulﬂﬁdg;:‘ﬁ:r!m. Hh&
el W H.lhhl . b’u:ﬂlh.ll.u i we
1mst lioika. h].I?la:h.lmlI.II.I:L1.I.|. lnﬂl.-l...wd.lll.nl' =

THEO. AUDEL & CO., 45 W. 23rd 5t., Now York City

Azl Audela Plimbers Ouldes, 4 vola, on 7 da o' free trial.
Wi K. 1 will roenfit 81 dn 7 duys, smil K1 ml:m!-ﬁ-l it il

B0 s padd, Ouherwhes | wll reiurn them.  No shligatun
unbess | am siisfed,

Humse, . - - -
FE Ly R R
Oeeupalle, ., . . -

7 ﬁ'f‘x e Ebtsns
~= MAIL BAG

{Continued from page 30A)

e

We're Puzzled, Too

“Three men and a monkey went
nutting. They returned late and
agreed to divide the nuts next morn-
ing. During the night one man de-
cided to leave, so he divided the nuts
into three piles,
had one left
which he tossed
to the monkey,
and departed.
Later the sec-
ond man decid-
ed to go early.
He divided the
remaining nuts,
also had one
left and gave it
to the monkey. The third man also
got up early, did not know the oth-
ers had gone, and made a third di-
vision, giving the extra nut to the
monkey. How many nuts were there?
I get three answers.”"—Puzzled.

It’s All Fixed Up

“I have been a subscriber to Popular
Mechanics Magazine for a long time, and
enjoy reading it very much, however, 1
never receive my copy until about a week
after they are for sale on the newsstand.
[f there is some way you could set up the
mailing date so I would get my magazine
at least as soon as the newsstand, I would
appreciate it."—E. T. Berry, Chicago, IlL

(Subscribers and newsstands now re-
ceive copies the same date.—Ed.)

Teacher Knows Best

“In Part IV of ‘The Next War in the
Ether' the author says a meter is approx-
imately thirty-three inches. In high school
1 was told that a meter equals 39.37 inches.”
— William C. Wilkins, Los Angeles, Cal-
ifornia.
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EBE A TRAINED

AUTO-DIESEL EXPERT.L2%%.

FEEFARE Nt‘.l'-h"l"ua- rich new fielda of opportanity in this fest-
owing industry, [Hesel-Truined Men nesded for trucks, E n R H Bl rj
uamas, tractors, farm power and Jightice plants. Practical.

EAAY, Apare-time Lraknine plan olfera guick w g gond juba M OH E_".l'

nl good tai, of & profiabls aig iF Biigad e sf Py awn.,

i o e o neme sy el BN

I ¥ M T wia i

n wil er. SEND FOR
FREE
BOOK!

MOTOR INSTITUTE of AMERICE
4554 Broadway, Dept. GD-11, <Chicago, il

4 Balarien of Men and
fenmion of Swedish
Rcm par week bot many pre

ﬂlnmmu TOm
tariama, clobn and prvate

uqmllrr Mo
H'“ﬁmrm: -rh-n " IRE

is i

givenwith oar conrse. W i

Mational College of Massage B
Physio = Therapy, 20 M., Ashland
Avenue, Depl. B.T7, o, Uil

HORTHAND IN 30 DAYS

Boyd, the wandn'ful eaa?' system, 1560 words a minute

gpuarantesd. or catalog and sample lessons.
¢HIGAGO HOME STUDY SCHOOLS

801 Reaper Block Chicago, I,

RCON DITIONING
ELECTRIC REFRIGERATION

Ben pneeded now in this new, :I'rw ~growing Gald. I Yot
want sienidy work—all year “round—ge W] pay, or n
bruumiprss GUr own, prepare NOW, S Iu'.‘-nu'.ll-l'-:-nl'
[} are rare.  Learn ot low eost right bn your
or At our s r||_|||| ln Cleiragn) Write today
.I': Boolklet.

CHICAGO TECHNICAL COLLEGE 5we
H-3100 Tech.Bidg., 118 E. 26th St., Chicago

A BILLION IDEAS

FOR ONLY A

amen in the £ n.L
ANEAZE [T aS
ef Lo open L nkrmolv
tore, hoapitals, sanl=
tientn come to thise
ear tralning. Redo
41 rewnrds for ppecisl-

Year

Eenil teday {or rlm 1430 Pogi IIJIF Xl

HBook Coialogue—"'A BILLION

l"l('l'll.l’"
eqe -tk k e ..l-

PﬂPIII..&H HEEHMI ICS PHESS mﬁ*&ﬁgﬂ;

innles Tlustrated
:Illl AS" An Inter

u':l

Mokes for 18361 Ogly 50
r.'inl'-l lnrl:r onnily be besl Eivesiminl
of you enlire Liletime. Conlnins 360
memey-making, time-saving dems,
kimks, ghord puls, for mechanies, fsrms
e, bome workshep (ans, hendymen
—IDI' gveryune who uses tools. 234

300 articles. 700 Mosimtions. § M O

P
||mmm Mates too. O e,

Mechamics press N O T E S
I-%H: :II}IE.IIIMHI-WWF-&R 1936

900 WORKSHOPIDEAS'

How to Make Articles of Beauty and Utility that Sell

Get the most ous of your hobby. Turn your
Work "\hnp bours into profit. The *'Make It
Yoursell™ book shows you what to make
and how to make it, with that "' professions |
teiieh’'— modsls—toya—use ful
decorative articles ol &l kinds,
M e west [Hiﬂinn—lHLl pagos. K23
pictures, 7 x 10 inches. Bent
postpaid for 2300 or in U, 5. nnd
possesgiones  C0.D.—you pay

“"MAKE IT
YOURSELF”
INCLUDES:

Toyas —Maodels —Furni=
ture—Carden Equipment
—Home Repaire—Sporis
Eguipmeni—aAuto Kinks

o LEn . —Hadioc Equipment—
Order Now. W Workshop Tools snd
UL Illur.'.'hmn:ry Articlen
MECHANICS o Working:, Weed,
55 -"l_'rl|1 Leather,
““mg‘. ‘-l'-!.h:-' Ete.. Eie..

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

Recovery has begun! The months ahead are charged with signifi=
cance and expectation. What will you do to get the jump on the
other lellow?

Thousganda of men have used

The Croft Library of
Practical Electricity

The Croft Libesry is & eomplete electriosl edurktor. Tt s founded on practice—on
00 yanrs of shirt-slesve exparicnee—on work as @t = sctunlly dope, 1 b smmed from
power to eover with the kind of hard-hesded fasts you wantl. Wrltten S0 Usel Ehe
baginner san easily undersiand i, yoi w0 sund, so thorough, that {1 = the delly gubds
of 39000 hichly pail electrionl workEn wnd erginsers, Craft el you the thimgs
you peed Lo know Gbewl peblofd, gEpdralare, GFmElunss, coinrREtRTors, ernpelormerne,
pireuits, switohboards, distribitkon gystems—slocirieal machinery of every lype—
wiring for gkt and power—wirtng of Aplsbied bulldings— undersriters” sad mlml'!rll
quiremenie—{lluminsnibon in lis every phase—ihe most improved methods of Hghi

E.—Inmm nnd lamp effecia, eic,—bow io do & complete job, lrom estimatibng i, 1o
[ETRT PLEE

No money down —easy payments

Fill in and |:||l-|| the fnu'uEu‘u stinched and 'll'r will semd you the enibm st of seven vol-
wmes for tog days’ aminstiom, We take all the rish—you Semems o obligation,
If yoiz decide ta keep the books, send 31.50 in ten days and the balanea st the rate of
$2.00 8 month. Bend the eoupon MOW and see the books for yourself.

— — — — — — — — — — — — — — — — — — — — —

| FREE EXAMINATION COUPON |

I MecGRAW-HILL BOOK CO., 330 W. 42nd 5t., New York [
Bend me lor ten duys' fres sxnminntion the Crofi Library of Practjos] Elesiririly,
I I matisfsotory 1 will sened you 81,5640 in 10 doye sed §3.00 monthiy anti the price of
1050 in paid. books postpsid. (Te nsere
I prompt shipmant

If not wanted. 1 will returm Lhe
write plainiy snd il is sl lnes.)

Hame Address
b T e S L L R i g

Position. . .
Mams of f'r:nnpl.“

S T S — — — " S— — f— — I M — S— —

START
$1260 to $2100 YEAR

MEN—WOMEN /. i lnstitate

Ex ience usually
St aaad f.-“' Dept. L184
Common Education 4 ROCHESTER, M. Y.

Usually Sufficient

Mew Social Security F
Act and Soldiers’ g
Bonus expected to

Gentlemen: Rush to n:rn

FREE of charge, list of U.
" Government big pay jobs. hﬂld

MaeEy. IRy me FREE 32-page book :leacrftu
;;:ﬂ“'g:mm ¢ * snlaries, #;J.fﬁ.th’rﬁ“ihnul‘!. work, :
upon full particulars on how to get UII-L' L-
Today— // these jobs.
SURE ,
rd o E A R e g R e P
e
Fa
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Booklet Free Highest References
Promptness Assured Best Results

I A I E N I Send drawing or model.

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

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

Bank-REecommended Attorneys, published by Rand-McNally & Co., Chicago, Ill.; The
Baggott & Ryall Directory of Guaranteed Attornevs, published by Legal Directory Corporation,
Boston, Mass.; Flugel's Law List, published by Legal Directory Publishing Co,, St. Louis, Mo.; Amer-
ican Lawyers Annual, Cleveland, Ohio; Bankers Service Legal Directory, Bankers Service Co., Boston,
Masa.; Eyre's Law List, 9 Park Place, New York City, and the Central Guarantee Co., Bankers and
Lawyers Directories, Empire State Bldg., New York City.

Victor Bullding, 724 MNinth Street, N. W,
w”..?.;.?u"mﬁzrﬁpu';ﬁ!.“ AN, _WASHINGTON, D.C.

»  who derive largest

INVENTORS [is PR e
' m,.,._,“ | certainsimple but vital
facts before applying for patents.  Our hook, Patent-Sense,

pATENT YOUR lDEAs 'P"TEHT gives those facts; eent free. Trade \[nrk_u-—ﬂﬁp'b rights.

SEND FOR FREE BOOK =il ; il | LACEY & LACEY., Esi. 189, 635 F 5. N. W. Depl. 5. WASHINGTON, D. C.

| e
D ot rar et | LSBT | ALBERT E. DIETERICH

Written by a Former Member of the Examin- |

i Carpa 1922141 of the U: 5. Patent Qe = ——— || REGISTERED PATENT ATTORNEY
lr 0 :;::: ""J”f,f,!’;‘; P R e ot ey | 512 B Colorade Building, WASHINGTON, D, C.
nncu, Your first step ir to get this Free Book. This Booklet on Patents sent _fl'\i.'!'

ill‘{l‘"‘iﬂ:hglll.l‘;l;lltl'd I:iouh 1fﬁﬂl||-li.:1t"l::.llh:l lrll’l'ﬂrm-- i
shou ave t tells ow o obtain = -
tion you should have the guichest s o 4y Shisie e | Inventors and Mechanics
Enlz you will also receive a "' Record of Invention™ form on ‘\-S Send 10 Centsin Caoin or s for
which you can easily record your idea. Personal and Con- mﬂi— MI’I—I"III and GE—" c.l

fidential Service: our cass will bs personslly handled h
only by s Registered Patent Attorney who is also a Former E- COLBURN GEAR & MFG. CO.
Member of the Examining Corpa of the U. 5. Patent Office. 56 Helmes St., N. Quincy, Mass.
Al communications confidentinl.

MRIL COUPON TROAY for FREE PATENT BOOK and RECORD OF WYENTION Farm.
REGISTERED PATENT ATTORNEY rap tc lnq
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE

= 1538 Woolworth Bldg., Dept.TEA, Mew York Cit ks 0 HTI.I H E fﬂ' One H;nufe
1 :.'.""5?, “_:‘",';E':'_ .n::t:.:f:;_m“:':ﬂ:f _: :., I | For quick relief from the itehing of eczema, blotehes,
| "Record of inventica™ form. I | pimples, athlete's foot, rashes and other skin eruptions,
I« i apply Dr. Dennig' pure, cooling, antiseptie, hquu:i
PN ) S O A e s R e e s e D.D.D. Pltscllmnu.ltsgenlleuﬂﬂ soothe theirritated
1 | gkin. Clear, greaseless and stainless—driea fast., Easy
i ADDRESS * i to use. Stops the most intense itching instantly. A 350

trial bottle, at drug stores, proves it—or money back.

No JOKE To BE DEAF

—Every deaf person knows that—
Mr. Way made himse[f boar his watch tick after
helng deal for twenty-five years, with his Arti-
l‘!:na?h.ur Drums. Hewore thom dayand night.

s I'hey stopped his head
nmw Theynare invieible
nﬂdt‘m‘l‘lfﬂ'l""‘lhii‘ nowirea
g batteriea, Write for
»J 'I Fll'l- SETORY. Also

New Ideas now Salable
Before Patenting

Praectleal, useful Inventlons may now be safely marketed
without patenting expense. Write for proof that we sue-
cesafully sell both patented and unpatented Inventions.

A - booklet on Deafness. Artifiminl Ear [rum
THE WAY Gﬂ"l‘ﬁ"'f
Chartered Institute of American Inventors WP e, THE ANY  cbigan

D:pl‘. 4, B-nrri-hur Building’f “’an"linglnn, D, c..

BUEH&TE[N’S FIBRE LIMBE

PATENTS—TRADE MARKS

All inventions submitted held confidentinl and
given personal attention by members of the irm,

Form, “Evidence of Conception” and insiruclions,

L ANCASTER, ALLWING & ROMMEL Electruplatmg with Gnld & Silver
;un.t Law Offices and other plmlng Information in Shop Notes

for 1933, I1llustrated, &0 cents, postpald,
Popular Mechanlics Press, 200 E. Ontaria Strest, Chicage

Band for Catalog Teday B10 3rd Ave., S5, MINNEAPOLIS, IFII

412 Bowen lld:. Washington, D, C.

Delays are dangerous and may be very promptly as to Itl_putunm.blllt and send | L F Rﬂndnlph 302-D Victor Bldg.,

coatly. z'.lty "Et.mluni uﬁx‘?-lnc n.aa'l#'u ¥ou ar?:rgrrtmrr:gdu-mgn nﬁgt et (.:;mg Washington, D.C.
prompt actlon, strict conlbdence, and a ¥ou p 0 my boo firat, Pl send me &t onos, frea of charge. your 73-
minimum of expense. 1 suggest that you the attached coupon at onee, I wiil also case - St F L

send me a model or drawing, or sketch send my * Record of Inventlon” form, | Pase booklet and " Record of Invention™ form.
:Ed deacription of your invention, and (Dwver years experfence s a Reglstered

0. 1 will make a search and report Patent Attorney.) 1 DN o v o S R

A PERSONAL CONFIDENTIAL PATENT SERVICE— B I
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CLASSIFIED

WOR LD
BEST

WANT AD
MEDIUM

3TA

Advertisements in this section, 35 cents per word, each insertion, minimum 10 words, payable in advance
To be inserted under proper classification in Aupust issue, copy should be in our office June 10th
Popular Mechanics Magazine, 200 East Ontario Street, Chicago, 1llinois

Popular Mechanics Magazine, Chicago, IlI.

make and save money.

YOULL PROFIT

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

Dear Sirs:

{Origlnal Tether on

file In ouer witleap

quiry and high percentage

The fact that Popular Mechanics was our very first
advertising medium, and that it has carried our copy consistently
since January, 1830, is in itself sufficient testimony of our high
regard of the publication and our satisfaction with the results at-
tained. However, it may also please you to know that Popular
Mechanies has alwayvs topped our list as a standard of perfection
which no ather magazine even approaches in the low cost per in-
of sales. In spite of the recent de-
pression, Popular Mechanics has delivered the goeds steadily
every month of the year, in season and out.

Sincerely yours,

3-M SYNDICATE,
J. E. Hinrickson.

AUTOMOBILES

MOTORISTS | Zolene, amazing new Liguld
discovery restores pep to sluggish molors—
Ellminates grinding valves, removes carbon
—ute gas and oll expenses. EBimple to wse.
Pour through spark plug apenings inte eyl-
inders, Enough for 8 evllnders S0 postpaid.
{L & M. Products, Dox 1383, Milwaukee.
Vi

25 REASONE For lgnitlon fallure.
Gke. H. George, Box 180 - 747 3.
Las Angeles, Calll.

PRINTED, Illustrated
J:I-na. i5c. A, Easer, B3, Il-:lfmkt:n._i.__-‘l_

20 MILES dA%. The oldest nnd original
ranverelon blueprints to burn stove dlsilllate
In any ear. Get parts in junk yard, Com-
plete detailed Information and hluepring Gdo

Beril
Hill,

fuel  conversion

{ealnd. Thousandd of suceesaful conversinnd,
Mi,ﬂh:ll Mfg. Co., Dox 402, Glendale,
“allf.

H & B Mfeg. Co.. Anderson, Indiana, Speed
equipment for Fords and ‘Chevrolets, 25
cents for cataloeuwe midgets  Bieelicded —

MIDGET Race cars, midget moturcycles,
motorscooiers, handhwook catalog, parls, plans,
motors, T ilustrations, 20c coln. Hates
Mildget Motor Engineers, 4877 Armitage,
Chiragsn.,

AUTOMOBILE Heat Indicators repalred
$1.50, Marine heat indieators repalred $2.705,
All work gusranteed. United Gauge and In-
Itirl.l.nltlLt. Co.. 43 West 57th B, New York
iy,

LATEST Automeblile inventlon: Awntomatie
fost-shift attachment for Fords, Cheveolets
anc others. Easlly installed. Specily year,
car. Money buck guarantes. §2.50. Bafets-
Shift, A2M Famous, Bl Louls. Mo. 5

PAINT Siriper—For aulomobiles or any
I‘HH'I“'[ITI" Job. Latest gusrantecd fool, wsed
everywhere, §1.00, Arc welder—Tulid ur
own from Dodge generator.  Weld fenders,
light eastings, ele, Complete blueprints and
almple Instructlons $1.00. Cash or O.0.0,
. A, Caorlson, 2212 Grand Ave., Owmaha,
Mehr.

DIESELIZE! Evervthing achieved with
our new authentle 1907 plans $1.00 postpald,
Particulars stamp. Research, 12360 Lexing-
ton, New Yaork,

"\L'I.\ EAT Guaranteed suto formulas. An-
alyals.  Mesearch. Biggest cotalog  free.
Bpeclal  prlees.  leads.  Glibson, Chemist,
IW-1142 Bunnvalie, Chicugo,

FOWERNU — Amazing Hocky Mountain
mineral that reronditlons motors withoul re-
baring. Write for Introductory offer and free
sample. Good terrilory acvallable for dis-
trlhutnr! owernu Laboratories. Btatlan A,
Epokane, Wash,

DIESELIZE!

While they last, [former
$1 Diesellzing plans postpald, enly 25
Mush. Research, Napanes, Ontarlo

MIMMIET Auto supplies, Sport—racing,
Ilustreted catalog, 10c. Paul Shipps, So,
Hiver Wi, Xanesville, Ohio

J. Mehling,

MIDGET Car plads, pirts, engloes, Cle-
eulars dbme.  Storms, 10 Bouthslde, Ashi-
ville, N. (O, -
T IMESELIEE Gasollne uminnl—Lﬂ'_tlanD
fucl. Simple Installation less than $3. No
sperial parts. Send $1 for fully diagrammed
Instruction hook. Atamp for  lltecature,
Digaellzer, Pox HI0ITE, 1as Angeles, Calif,

THEMI-DIESELIGE-To-scononlne,  Converl
rour eoar Lo bhurn cheap Diesel fuel olls,
More mileage, less enst.  Parta  avallable
anywhere for less tham $53.00.  Anyone of
average mechanical ability can guickly In-
stall, Complete detalied dnstructions and
drawings §1.04. Free Chek-Chart with in-
stroctions. Guarantesd  Write today, Farl
Hox 044, Loz Angeles, Calll,

I"ALINT Sprayers 227.50; orlginally $48.50,
Tank eoimpressors, were 360,503 now §39.50,
Write today. Alr Campressor Sales, Ine.,
157 Harper Ave., Detrolt, Mich

COMPLETE Smooth tire regrooving kit,
three dollars. Clreular free.  Meltz Tire &
Rubber Uo., Ine., New Bronswick, N. L

PLATING {(htfits for automobile parts.
Connect to battery. No tanks used Frea
partioulars and proofs. OCuoametal Co., Awe.
A, Deeatur, 111

PAINT Ririper, 1716 inch, $1.00, Goar-
lntﬂ'd Free circular. Alexander, 204
Wesiport, Kansas Clly, Mo

A. C. GENERATORS

MIDGET Roring beoli: facts for fans,
bublders, drivers; track slzed, regulations;
pletures, specilieations, working drawings.
Also stock car eonversions for Fostest fars.
$£1.00 postpald. 31,12 C.0D, Hay Kuns,
Dept, 20, Cincinnatl, Ohls.

TESELIKE Gives advantages of Diessl
operation in your present car.  TUse cheap
fue] oll. Get 30 and 40 miles gallon, 1In-
slallation slmple and cheap, Expliclt step-
by-step Instructlons of tested plang $1.00,
Amlell, 47954 Palmer.

,_Chirago,

CAR Owners save S$5.00 to S10.00 per
month., Correct lubrieation.  Material amd
instruction §1.10 or wrlte—Lubrication Tech-
oologlats, 1502 N, 12th Bt., MbOwaukee,

Wis, ==y i

Have money,

RECLAIM Your motor oll.
Db 43

Blmple  method coln. Amdell,
Palmer. Chicego,

CAR Owners Increase your mileage and
peneral performance with a Helper ecarbo-
rutor.. Dretalled information and Llue print
2he.  Helper Carborstor Co., P 0. Hox
2152, Balt Lake Ciwy, Utoh.

AUTD SUPPLIES AND EQUIPMENT

PAINT Striping tools, Newest hand type
Blzes 102", /16", %" wheels $1.540 cach.
Al three 852,50,  Accurate. CGuarnnteed.
Write Wendell, 22804 Helmont, Chiragn.

25e MAY SHave your auto radlptor, Hail-
Lax remdaves and prevents rust, corroslon,
overheatlne. Englneering Speclaltles Com-
pany, #1 Washingion Street, Hoboken, N. J.

Lo, 20 Ba. fith Ave.,

ment _Exchange,

EZOF. Did you over have a bolt stick?
2%¢ brings you n generous fube of thls won-
derful new  rust  prevenier.  Water proof.
Avid proof. Wil not harden, Ezof Products
Phoeniz, Arizona.

DEMONSTRATORS. Compressor, Lest
bench, 8-hour battery charger-—are welder,
Guaranteed. Trisl and terms. Ken's Equip-
Box M7il, Troy, Ohio.

UNIVERSAL Aute lgnition tester made
from uwsed cur parts. Equal to testers selling
for %33 Guaranteed plans for easy cone
siruction £1. Meclmnic's Bervics, Box 563,
Lunzing, Mleh,

PRACTICAL Changes for sutomabile zen-
ernlors. Seg our sadvertlsement &1 Bollom of
page 137A.  Autopower, Ine.

AUTO TRAILERS

TRAILER-ITER! Bee advertisement of
Traiter Travel Magnzine on poge 26A,

THAILER—Bulld a 18 T cabin type trail-
¢r for four at low cost Our plans are so
glmple that anyone handy with iools can
build 1t. All the Information you mneed
Bend one dolldr for complete plans, specifi-
ecations, detalled | Instroctioma and materisal
st Murtin Iteed, Post Ofce Hox 032 K.
Newark, Now h'r-.-!r

MAKE Your traller safe with autematle
brakes. Bend 353 cents for complete working
drawings. Purchase most all parta st your
loeal nuto wrecking co. Tee Jay Englneering
Co,, 16 Handalph, Batile Creek, Michigan,

TRAILER Ruilders buy here and savel
We sell materlals, equipment, accessories.
Almost any make or will desizn.  Send
stamped envelope with lnguiry. Bes ndver-
Uamment page 190A.  Overland Coach, Room
Hfll_ 201 North Wells St., Chirago.

PARTS For the l'fq:ular Mechanics “Fam-
ii Traller'* festured In the Fehruary,

arch and Aprll lssues. Everything you
nevid—aAxle, hitch, whee]l houslngs, waler
tank, pump, toilet, sink, stove. wood parts,
windows, sereens liphts, coshionms, ete. Band
for price list. Inelude 25¢ for our hig cat-
alog and Trailer Hullderz® Manual. "Traller
Bupply Co,, 410 Grand Ave., Wausau, Wis

MOTORCYCLES, BICYCGLES AND
SUPPLIES

POWER Your bike with low priced Epeed-
Iblke maotar, Attach In one hour, Eilghty
miles to gallon. Thirty miles an hour. Free
folder, Guarantesd. Outboard Motor Corp.,
40398 N, 28th St Milwaulkes, Wis,

USED Motoreyele and bleyels parts. guns,
motoera, lathes, ete.  Tleyeles £5.00  up.
Liats 15¢. Dickionz, Beaconsfleld, Towa,

MOTOR Hleyeles $4500. Tires, [rames,
forks. eclutches, tanks, handle bars. wheels.
chalns §1.00. Bleyeles, tandems. New Lires
$1.05. Bend 1Ze. Deningers. Hochester, N. ¥
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UTILITY-MOTORCYCLE, Newest and
mozt popular motorcyele ever offered to the
American public. Bo efficlent 1s the scien-
tific design of the engine that you can ride
on §t nearly all day for & dime. Bpeeds
range¢ from 3 to 30 milea per hour. Bullt
for pleasuré, comfort and light deliveries,

fully equipped f.ob. Loz Angeles,
Callfornia, $135. Prices subject to change
without notlce, I:mrdin:}'m prevalling prices
of steel, rubber, ete, lace your order at
once for early dellvery., Clrculars mailled on
request. Distributors wanted ln every state
and forelgn country., Men of business abil-
ity will be alloted exclosive territory that
i3 mot already allotted, Flrst come, fiest
cholee; your delay may cost you Ethousands
in future business that is knocking at your
door.  Write l.n-;lug Manufectured by Had-
ley Motors, 122 West Third Street, Los An-
Eeles, Callfornia,

RECONDITIONED Motoreyeles. New and
ueed parts for all makes. Complete service.
Whitman Motorcyele & Buqml.v Co., 405-9
Bouthwest Blvd., Kansas City, Mo,

SEND 10c For new 1936 Handbook of
Information, listing new and used parts, ac-

cesgories, lires, batteries, repairs, for all
!Illl-liﬂ Boote, 622 East Grand, Des Moines,
oW

LET Us supply your motorcycle needs.
Expert ﬁﬁnitlnc. Complete stock of genuine
Harley avidson parts, mumil!. oil,
tires, riding apparel, ele. 24 servive.

Bend 10¢ for Used Motorcicle Bul]atln and
Accessory Catalogue. (No used parts.) BIll
Knuth, The Harley Davidson Dvstributor,
2481 W. Fond du Lhe Ave., Milwaukee,
Wiseonsin,

REBUILT Motorcyeles, all makes, new
and wzed. Harley Davidson parts. Send 10e
for bulletin. Western, 914 E. 15th, Kansas
City, Mo,

BEND 15¢ For Ulustrated used motor-
cycle catalog. Bargains. Largest stoek gen-
uipe Indian parts and motoreyeles. Indian
Motorcyele Bales, Kamsas City, Mo

MOTORCYCLE Pargains, lowest prices,
bargain sheets for stamp. Motorcyele acces-
sories, Rochester Harley Davidsen Corp.,
129 West Main Bi., Hochester, N. Y.

HENDERSON, Excelsior, Harley, Indian,
used paris, alloy plstons, catalogue and wings
pin _ Tike, Ballak, 1113 Chestnut Streset,
Bi. Louls, Mao.

MOTORCY CLES—Direct to you st rocks
bottom wholesale prices. Rebuoilt, roadiested
and guaranteed Indians, Harlevs, ete. Send
1oe today for “‘Bargain Pulletin 43, Cran-
dall Hicks Co.. 780 Commonwealth Awvenue,
Doston, Mass.

AVIATION

NEW Amerlean Clrris and Wright Gipsy
engines and parts. K. J. Wenger, Menasco
Manufeciuring Company, G714 McKinley
Ave., Los Angeles, Calif.

BOMETHING New. A complete ready to
fiy toy alrplane. Powered by small alr mo-
tor. Every child will want one 5S¢ post-
pald. Eliver Eagle Toy Alreraft Co., 518
8. Dearborn, Chicagno,

NEW Alrplanes, $08.00. Terms. Motors,
propellers, alr-wheels. SBend 2% for infor-
matlon, Hibbs, Fort Worth, Texas.

WE Traln sea snd alr navigators. Former
pupdls: Gatty, Lindbergh, Ellsworth. Study
courses, books, charts, equipment, consultant
services. Write. Weems Bystem of Naviga-
thom, Annapolis, Md.

YOUNG Men intersated in entering avla-
tion under apprentice-plan. Wrlte enclosing
stamp. Mechaniz Universal Aviation Berv-
fee, Birathmore Station, Dept. E, Detrolt,
Michigan.

GET Inte avlation. Alr transport pllots
E!l up to $7.000 per vear; mechanics, £2 85040,

earn at this government approved school.
Write for complete Information. State 8,
Lincoln Flying School, 2004 Alrcraft Bulld-
ing, Lincoln, Nebr.

BATTERIES, GENERATORS, ETC.

EDISON Btorage batteries will save you
money, Heplace your lead with the Edison.
Non-acld, COworless. Fifteen year life. Lib-
eral uneconditional guarantee. Bargains in
complete generating plantz, motor, ele. Free
Mustrated literature. “‘Bee Jay Hattery
ﬂnmp;.rw: B2 BSterling Avenue, Yonkers,

ark.

ABBEMBLE Your own streamlined gas
englne, ac. power plapt, easy work. Paris
low as $20. Or 110 voli, m.c., 440 wait gen-
erator for $4. Welte for illustrated litera-
'Uiﬂ'&- Jordan Elect., 182 Lippard, San Fran-
clsco.

EDISON Storage batteries for light-power
E‘Iﬂlll Non-acid, non-gulphating. Long Hfe.
ully guarantesd l.uw]frh u:i.l Also attrac-
tive bargains in wer- i pa.nt; Eenera-
ete, T. Hawley Smith Com-
pany Croton Falls. N. ¥,
GENERATOR Propeller u?rt de-
_:rizned at factory prices. Hlibbs Lt{‘u‘mﬂ:.
EEAR-

HARNESS Wind Simplest wind plant,
direct drive. No turntable, gears, belt, cut-
out or rewinding. Charges below 100 r.p.m.
AC-DC, 8/02 wvolts. Complete plans THe.
Main Electrie. Hollis, Kansas.

BPECIAL!! Blow speed wind driven a.c.
light plant and charger. Dime brings com-
plete pluns and catalogpe wilth 100 olher
changes. Monroe, Box 3343, 8t. Pagl, Minn.

ELECTRIC Lighti—Wind  driven—You
bulld them, Write Wind Motor Electric,
Erainerd, Minnesola.

POPULAR MECHANICS ADVERTISING SECTION

25 BLIGHTLY Used 15 horse alternating
motors $0.83 horze new General Elec-

tric $5.90, Wilmot Auto Bupply, 1970 Wil-
mot Ht., Chicago.

THREE To ten KVA alternating genera-
tors. Motors, converters. Queen Clty Elec-
trie, 1736 Grand Avenue, Chicago.

WINDING [Data 700 ac. motors, % to
154 mmwmer. All speeds, voliages. Ae-
curate. £1.00. Mooney, 2325 Wilson Ave.,

Chiea 11l inois.
ﬁ% TRATED Bargaln pricelist free.

:ﬂaum grinders, fans—oscillating, pedestal.
Mallorder Eleetrle Co,, 1718 B0, Michigan,
Chicago,

BARGAINS Of merit—Brand new motors
In orlginal erates, 60 eyele, 1 ﬁ-luu 110 /220
volis, l'!"‘»ﬂ revolutions, 8.50, %
hp. $24.! u 1 hpu, ﬁ?,ﬂrﬂ Huﬂtlu Henid
check or order. Erie Electrie, 120
Chugreh, Buﬂ;ln. N, X,

WIKDCHARGER Flan ropeller NEW AC Light plants—827.560.  S60w,
{].EI.';. kr:l:m.:l!m' free. Beacon Hl‘r., lgenedict, 1l0v. Rocke Company, Berkely, Californis.
AN, ik,

DELCO Light plants, Rebullt. Guaran-
H':il M. Pliske, 2033 E. 63th, Cleveland,
o

ELECTRICAL SUPPLIES—EQUIPMENT

HUNDREDE Of new and rare items, re-
placement parts and supplies. Bend 10¢ for
new, G0-page, wholesale catalog. Aulopower,
408-K, 8. Hoyne Avenue, Chica

GLUE Pots, electric $4.75, three heat,
two quart. Five days tria.!l. Simplex Co.,
6016 Troost, Kansas City,

LAMINATED Alrplane L'|.' fan
l:_tllers-, factory prlees. Eibh:, Fort W&rt.h

EXas,

WELDING AND SOLDERING

MACHINERY, TOOLS AND SUFPLIES

HOME Lathe ownerz, milling attachment
simply and easily made, squares shafts, bolt
heads, slots, screws, ete., in neal, easy way,

l'ﬂumpltlu ians Gi¢ (coins). Eugene Potts,
Hox lm teverly Hills, California.

15 lﬂ' SBOUTH Bend screw cutting en-

gina lathe, $175.00, 14" Steptoe crank
ghaper $125.00. All glzes of machine toals,
Clocinnati Machinery & Bupply Company,

27 West Becond Bt., Clocinnati, Ohlo.

BARGAINS. Machinists and die makers
chest. Catalog free. Cepader, 3602 Wesley,

Berwyn, Il1.
CONCHETE Bullding block machines and

Easy payments. Catalog free. Con-
Machine Co., 5 North Maln Bt
5t. Loulis, Ma.

“18 There Money In Welding f"'—0Omnly
booklet published that deals with opportuni-
ties, Investment, and costs. Also, such side-
lines as wood-charring and metal-spraying.
§1 per copy. Mayer & Miller Co., 525 B.
Dearborn St., Chicago, TIL

ARC-WELDER 25 To 200 amps. Build
at low eost and upkeep, from old North-East
generators, Dodges, Franklins, etc. Stop
costly experlmenting, get reliable, Instrue-
tive drawings and club membership for $1.00

stpald.  Parts supplied and units buoilt.

*farticulars free. Btamp appreciated. Weld-
ers” Club of America, #4533 Drake, Chicago.

200 AMI® Welder from Dodze generstior,
Eimplified plans, dime, Monroe, $343,
Bt. Paul, Minn.

DEMONSTRATOHRE, Electrie arc welders.
Money-saving prices. Used by the govern-
menl. Trial and terms guaranteed. Hobart
Welders, M-T62, Troy, Ohio.

GET Full-zize, 150-pound Electrie  Are
Welder, only £29.500 Dwoes all types welds
ing, wses all kinds of rods, welds all metals
and alloys from motor blocks ta fenders.
Portable. Power adjustable. Works on 110-
valt or 220-valt alternailng current. Plugs
into light socket. Complete with goggles,
welding rod, tongs, ete. Get details free,
Write Commonwealth Co., Dept. G-11, Oak-
ley, Cincinnatl, Ohio.

'&" HEAVY Precislon hench drilipresses
Lacquering guns $2.00, compressors
5.00, Machinery catalog, stamp. Unlversal

Electrie Company, Indianapolls.
BARGAINS, Demonstrators, electric are

welders, guaranteed, 30 days trial and terms,

'W'rlle Een's Equipment, Box M-763, Troy,

w.a.ﬁr.u' Tmmediately, South Hend lathe,

reasonable. James Corubla, 126 Lexington
Avenue, New York.

INEXPENEIVE Practleal lathe
Write Almond Mfg. Co., Elberton, Ga,

TREMENDOUS Surplus of factory tools

vise.

selllng out. Drills, taps, files, hacksaw:,
ote. d for free llsts, Inelude six eenis
postage. Travers » 284 Jackson Ave.,

Long Island City,

50—% HORSE, 110 Volt, Universal mo-
tors equipped with 14 to 1 gear reduction
150, Wilmot Auto Bupply, 1970 Wilmet
Bt., Chlcago.

BOATS, OUTBOARD MOTORS, ETC.

ATTENTION Bullders—0Our fabricated
boat frames save 358 and eostly mistakes.
Send requirements for ﬂunuttm Tllustrat-
ed catalog 100 hoats, 10, Boals,
Ine., 1552 Adams St., Hay l'ju' trlmhlm

EFFICIENT Arc-wolder from Didge gen-
erator. No rewinding. Plans dollar. Par-
ticulars dime. Pulls, Rooker, Texas.

MAKE Your own arc welder and save
from 20 to K0 dollars. 110 volt a.c. welder
does all average welding. Blueprints 50e,
Illueu;inl. Bervica, 400 E. Union St., Tama-
L ¥

00 AMPERE Welding generatar., Fine
condition $150.00. Wilmot Auto Bupply,
1970 Wilmot 8St., Chicago.

OXY-ACE elding outflts on
easy payment plan. Hox 331, Hamilton, 0,
WELDING, Soldering., brazing outilis
£6.00 to $69.00. Superior Oxy-Acetylens

Company, Hamilton, Ohio

ARC-WELDIKG Outfit $1.25. Weld fend-
ers, braze, solder, Lavrow, 4-W. Warren,
Detrolt. Stamp appreciated.

ENGINES, MOTORS, DYNAMOS

“MOTOR DBoaters® Bible,” how (o run
and install gasoline engines, 144 pages,
charts and illustrationg. 25¢ stamps or coln.
Jogephs, 12 Columbila 5t., Boston, Mass.

OUTROARD Motors and parts. All makes,
new and used. Ouitboard Headguariers,
415 Atlantic Avenoe, Boston, Masa.

12-FOOT Flat battom rowhoat—complets
E‘Innu 23c. Free boatbuilding catalog. The

udder, 15 Murray Street, New Yark.
PROPELLERS, Biuffing boxes, gﬂrnr
pumnps, bearings, ele. Wm. Baker, Pond Bi.,
Qulney, Mags,

AITROBOATS — America’s flnest kavaks,
Light, strong, speedy, portable. Ready to
assemble. Free catalogue. Alroboats, Ded-

ham, Masa.
CUT-TO-FIT llntll. tWo- paEsen-
ger, $8.45 up. Rﬂ!l dim literature,

refunded with order. Jmumn. Specialty
Co., 37TP, Titousville, Penna.

BMALL Flect. motors,
uses, Particulars free. L. McConnell, 1819
Edgewood Ave., Racine, Wis,

WINDING Data, 100 motors. Bingle;
three ﬁh-se varioug  horsepower.  §1.00.

Motor Data Co., 3042 ‘.!Inhm. Kansas Clty,
Missouri.

GOVERNORE Control speed of any make of
aute engine, regardless of load changes,
when wsed for stationary or portable power
production. Read our ad on page 122A.
Candee-EBmlith Governor Co.

handy for many

BUILD Your own boat. SBave two thirds,
uie our ready cut umi nlumhlad materials,
SBend 25¢ for ratthﬁ Boat Co., Ine.,
F. 20, Baginaw Irhinu.

OUTBOARD Parts—New or used—All
makes—What do you need? Crandall-Hicks
Company, 783 Commonwealth Avenue, Bos-

ton, Mass.

BUILD Your own boat—New book glves
plans, methods, ete. 312 pages $3.00. Pop-
ular Mechanics Press, 200 E. Ontario Bt.,

Chicago.



POPULAR MECHANICS ADVERTISING SECTION

SPORTING GOODS, GUNS, FISHING
TACKLE, ARCHERY

FEXCING, Finest sport. Beramé an ex-
pert swordsman, Complete set of two spring
steel folls (swords) equipped with rubber
buttons  making them perfectly safe, and
fenelng Instructions, only ﬂ.iﬁ poatpalid
Industrial Prod. Co., Dept. 73l 1182 Broad-

way, New York.
Free price list. Guy

TENNIS Strings.
Corsan, 5148 Xerxes, South Minneapolis,
materlal. Hol-

Minnesota.
Ave., Brooklyn,

BUCKTAILS, Flrtielng
]'I'_I.i.l'l_':l Htudlo, 092 Gales
TWO Pilece steel rod and reel $1.25 post-
afil. Fridlund Sales, 08 No. Grove Ave.,
igin, 1liinols.

LUCKY Fish rod bolder adds comfori—
enjoyment to fAshing, ffty cents, Avold dir,
drudgery. Clean cateh with Micleaner set,
one dollar., For safety carry Holdfast fold-
ing anchor sizmall. Holds any type boat up
ta elghteen feet. Four dollurs prepald. re-
neilpt price. Catalogue for stamp. Mianus

Commercial Wharf, Boston, Mass,

FREE 68 Pace illustrated fytying, rod
bullding and fishing tackle catalog. Tack-
I-Tyers, 1414-GK Dempster. Evanston, T11

YU Can becomne expert archer, Hend 25¢
for special instruction book, Tllustrated eat-
alogue free. Largest and Iluu-L stock., Archery
Hales Company, 439 Bouth Wabash Avenue,

Chicsmn,

GOLFERS—#top hooking—8top  slicing!
Arquire rofessional’'s  grip  automatically
with orm. Your handprints in ecorkl

Tl a}ulm sumple club. Proform Company,
1532 Lauwderdate Ave., Lakewood, Ohio.
HUDS0ON Har blankets, Indlan pack has-

BOALPR, Eyes, unclalmed
Hofmann Studlo, 802 Gates Ave.,
N,

gpeelmens.
Brooklyn,

'\L'H. Catalogue free. (Glass cyes, head
forms, everviling for taxidermists. Bave.
Buy from manufacturer. Taxidermic Manu-
[facturews, Memphis, Tenn.

MODERN Taxidermist
field Center. N. Y.
Idermy. Latest ldeas,
Two sample coples 25¢.

DOGS, BIRDS, PETS
WANT A baby tall-wagger? Dime brings

Magazine, Green-
Devoted entirely to tax-
methods, hiots, Lips.

photographle catslogue, souvenir posteard
Royal Kennels, Napierville, Cue.
STAXNDARD Pet Journal, Milton, Pa.,

i montha 25, Sample dime.
BEAUTIFUL Pure
Ansonia Kennels, Mose.

POULTRY AND SUPPLIES

50,000 SALEM Chicks each week haiched
from large ¢gg: and fully guaranteed for 14
days. We pay postage and guarantee 10095
live delivery. Barred. Bufl, and White
Rocks, Reds, Columbian, Silver Laced and
White Wyandoties, Buff, Hlack and White
Minoreas, White Oiants, Brahmas, White,
Buff and Brown Leghorns, Anconaz, assorted
and heary mixed at popular prices, Write
for our catalog and prlees. We ran make
fmmediate shipment. Salem Hatchery &
Poultry Farm, Box 18, Balem, Indiana.

BUMMER Chicks at attractive prices.
Barred, Buff, White Rocks, Reds, White
Wyandottes, Buff Orpington: 36 95100,
English White Leghorns, Buff, Brown and
Anconas $6.45—100. Heavy mized $6.40—
100, Aszsorted $5.40.

N. Dak.

kni iBES, L= Rush oarders for prompt
ﬁ:;sr' ;.:'.,',?Em;ﬁ‘:f“ Free ‘::;.15,:_“‘1"15.::, nl}!u: glilpment. Seymour Electric Hatehery, Box
Co., Box P, Coopers MIlls, Maine, W, Beymour, Ind.
FISHERMEN., Free new 1036 catalog

showing many new and lmproved items for
fly and lemder makers, all that Iz new in
tackle. T'anl H. Young, B045-3 Grand Riv-
er Ave., Detrolt, Mich.

FIELD GLASSEE, TELESCOPES
AND MICROSCOPES

TELESCOPE Making—Inexpensive. Ex-
perience, zpecinl tools unnecessary. Instroc-

TREES, SHRUBS, ROOTS, HERBS

thizs amazing new

FREE! Bend for
“Herbalist Almanac.'" Interesting! Instruec-
tive! Educationall Contalns over 200 wvalu-
able herb medicine reclpes and Indian se-
crets for home use. Begutifully 1lustrated
in natural colors. Needed every bhome, TMme
covers postage and handling. Write today!
Dotanies, 145 West 112th Street, Chicago.

tionz 10w, Catalog. Precision Optical, 991

Faat 163rd, New York. FARMS AND FARM LANDS
TELESCOPES, Microscopes, binoculars, GOOD Tand still at rock bottom prices.

Save up to 50%. Illustraled catalog 10¢ Washington, ., Minnesota, Idaho,
(refunded). Teeko Optleal, Evanston, 111, North Dakola. abaout new northwest de-

BUILD Reflecting teleseope: catalog free,

Instructions ll'lr' Optieal Laboratories,
Laarchmont.

TELESCOPES, Microscopes, binoculars.
Lowest prices. Optieal catalog free. Brown-

srope Company, 234 Fifth Avenue, New York,
ANTIQUES, RELICS, INDIAN E00DS

WORLD War relirs for club house or
den. Vickers alreraft machine guns, cost
gov't about $700 each, rendéved unservice-

able without marring. &7.70 each. Bend
check, M.0., or draft, (f.o.h. N, Y.} %100
deposlt on C.OD, orders. We are also

selling Marlin alreraft, rendered uvnservice-
ahle at the sgame priee. Flala Outfits, C-10
Warren 8i., New York City.

16 ARROWHEADS, Bpearhead, scalping-
knife, lancehead, pottery, wampum §.00.
120,000 bargalns, Flrearms. Photolist 10z
Museum, Ruotland, TIL

BEND Ge For 1lst 100,000 Indian relles.
G. Pilgulist, Dardanelle, Ark.

T ARROWHEADS 20c. 3 Birdpoints 15,
Knife, birdpoint, sef, spearhead 45e.
Catalogue, Coins. ulz. Curios. Lemley
Curie Store. Northbranch, Kansas,

100 GOOD  Arrowhesds 300,
H. Danitel, Dardanelle, Arkanzas.

ANTIOUE Guna, Indlan relies. List fve
cents. Elmer Ellls, Webster Groves, Ao

List 3e.

velopments, Literature. Specify state. J. W,
{Hw. 110 Norihern Paeclfie Ry., Bt. Paul,
.

T LOW Priced farms, all kinds. . Dh
Neavitt, Centreville, Maryland.

THE Greal Sorthern serves an agricaltoral
empire of fertile productive farms where
ronts, prices and opersting costs are low in
Minnesota, North Dakota, Montana, Idaho,
Washinzton and Oregon ‘I'-:':Itu for free book

and full information. E. Leedy, Dwpt.
657, Great Northern Rallway, Bt. FPaul.
Minnesola.

i ACHES, Near White River, unim-
proved, poultry land, $100, $§5 down, §3
monthly. Free 1ist and lterature. Hub-
bard, 216 Grossman Bldg., Kansas City,
Kansas,

PROFITABLE OCCUPATIONS
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BOOKS AND PERIODICALS

FREE! 10 Thrilling, blegd-chilling, un-
canny storles (60,000 words) that will hald
you zpellbognd. Enclose Ge postage. Weird
Tales, 810 North Michigan, Chirago.

FREE! Big catalog deseribing hundreds
of books on various subjects. Franklin Pob-
lishing Company, 800 North Clark Sireet,

Dept. 2105, Chicago.

THOUSANDS (M old magezines. Llst 10c,
Seeley  Serviee, Jennings,

FREE—RBig catalog describing hundreds’
of books on various subjects, Masonle, other

orders, etc. Quality Publishing Co., 2304
Lineolnwood Drive, Evanston, Illinols.

FREFE—Send for lat of new technieal
books at sensatiomal discounts. F, Winn,
124 West 20 8L, New York.

T MAKR ) Hone:r buying old books for us.
Bend dime for particolars. Bragin, 1525
West 12th 5t.. Brooklvn, New York.

ASTROLOGY: Oecult; book st free,
Oecult, 43 Westmlnster, Providence, R. L

OLD BOOKS WANTED

WE Pay up to $5.000 each for old books)
also high cash prices for old magnzines, let-
ters, newspapers. A single story book, school
bmok, old Bible, travel book, almanae, etbr.,
that looks worthless may bring you §50
§10a, £500 or mora eash. Thousands wanted!
A small town barber discovered a valuable
edition of *'Pllgrim's Progress™ and sold it
for $4000. Two boys plaving In an old barn
found a valuable edition of “'"Venusa and
Adonlis™ for which we pay $5000. Send 10e
now for hlg price list. American Book Mart,
140 8. Dearborn, Dept. 813, Chleago.

PICTURES AND POSTCARDS

ARTISTIC Post eards: A large mssortis
ment of Parlsian post eards of all kinds:
together with a flne album of 40 different
views of PParis sent postpald on receipt of
£1.00 bill. Write to: Parls Poat Cards,
Bolsson Editor, Bolse Postal 115, Parls,
France,

RINGLE Pleiure stereoscope, Magle lamp.-
Write Nu-Airror Co., Bridgeport, Conn,

GAMES AND ENTERTAINMENT

MAGIC Rlsing eards 10e. Freeik Lind-
haorst, 4418 Clarence, 5t Louls, Mo,

PLAYS, Operettas, musieal comedies, com-
plete minstrel flrst-parts with song programs,

blackface skits, vaoudeville acts, monologs,
dialogs, revitations, juvenlle plava and
eongs, musieal readings, entertalnments,

make-up goods. Catalog free. T. 8. Denl-
son & Co., 623 Bo. Wabash, Dept, 11, Chi-.
cago,

MAGIC TRICKS, PUZZILES,
JOKER NOVELTIES

84 MYSTIFYING Card tricks, 10e. Ex-
lalned In  slmple language, (lluostrated,
ranklin Publishing Company, 8S00 Norih
Clark Street, Dept. 2205, Chicago,

MAGIC Tricks, joke noveltles, puzzles, at
lower prices. Bouth's largest line. My fa-
mous catalogue, ‘“Book 1000 Wondera™ and
50 Mysterlea Magle' postpald 10e. Write
today. You will be surprised! Lyle Douglas,
Statlon A-5, Dallas, Texas.

RAISE Mink. TMme for general informa-
tion. Lomman’s Fur Farm, Barnesboro, Pa.
MAKE Money!

Manufaciure glazed por-
ecelain-like products. Mo heat or machlnery
required. Sample 10e, formula $1.00. Mor-
ris, 414 F. 52nd 8., Tos Angeles.

BTOPF Wasting your tlme! Start success-
ful home business now! Complete instrue-

tlons—2%c.  Pines, Hox 40, Rugby Station,
Brooklyn, MNew York.
BTEADY Income at home, Nipper Mall

RBervice, G016 Enright, Saint Louls.

TAXIDERMY

I GUARANTEE To ecaszlly teach you by
mall to mount anlmals, birds; tan hides.
Have taoghi thousands. My famous seven-
book, ecomplete eourse, diploma, formerly
£15.00, now only $1.00. Limited offer., Or-
Behmldt School, (-12-7, Memphis,

TAXIDERMY Supplies—Quality artificial
'es, Leeth, genuine Jonas he forms,
ools, lnl.l.nlllu ete.  Everything for the
Ell‘ﬂﬁl‘m vé taxidermist. Hend for blg 1Mlus-
ted catalogue—IFree. Jonas Bros,, 1049
roadway, Denver, Colerado.

der now.
Tenn.

MAKE Architectural models: profitable,

BI"OOE Tricks wsed by famous mediums,
List 10e. 250 entertalnlng tricks 25e. Five
mind reading tricks 25%. Large professlonal

magiclans ecatalogua 25c. Lenterprise, 4418
LClarence, 8t. Louis, Mo,
MAGIC Blum, samples 25¢,  Johnson, 414

MeRae, Wilmington, N, O

POCEET Goods. Wriie for descriptive
elreulars, Frank Shilling, 1017-P Dueber,
Canton, Ohin,

Dept. 3

M.-[GIE Catalog 2ie.

105 Beach,
, Jersey (Mity, N

Lynn,
I

dignified business, Particulars fres. Weld- _FUR Bale—Oaks Magleal Co., Oshkosh,
ler, 4588 Lexington, Hollywood, Californis, Wis. Send stamp. -
HAISE Frogs; be independent.  Start In BFECIAL: Dig box of magle T5e, Murza,
back yard. Free book. Wrlte today, Cali- | Box 6, Livingsten, Montana,
fornin Glant Frog Farms, Dept. J, Banta BAMPLES—{atalog,  novelties, photos,
]h}iﬁ‘::;‘:yé s - ; = cie, Box 190-P, New Haven, Conn.
AIBIN umhe frogs. nteresting. g " =
future. Females lay 10,000 eggs. Free lit- “,u‘:eﬁg ::::,“ﬁ.nf“ﬁﬂi'm m-'ﬁﬁgl 20e. nad
eralure. Ameriecan Frog Industries, DBox = L - ;
AKEG, Rayne, Louisiana, o LEARN Ventrlloguism, 3¢ st brings
ROOKS Covering hundreds of subjects, "‘:f“"ﬂ Smith, 123 Nerth Jefferson,
Blg ratalog for He postage. l"unuh.r Mechan- B
ies Press, Room I;EEI.I}, 290 E. Ontarie Bi.,

Chicago.

T LADGE 'F'ml'nllnnll magle rIHIGLIH. 5.

Holden, 220 W. 42nd St.. New Y
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STAMP COLLECTING

YTOUR Choice: Glant-sized 1935 Persian
airmall set, or, beautlful 1915 Mozamblgue
airmall set—either one—only 5S¢ with bar-
gain approvals., Both 10c.  Engel, 1318
West Farms Hd., M7, New York.

AMAZING  Caucasian  collection of &4
stamps from Azerbaijam, Transcaucaslan
.'redur:tod Hepublic, Georgia and Armenia
—cataloging $2.00—only 10c to approvel ap-
licants, Viking Btamp Co., Willlamsburgh

ank Bullding, Brooklyn, N. Y,

A BIG Bargaln—All for only 55c. Stamp
album, providing spaces for ﬂﬂﬂ starmps with
700 fllustratlons, packet 500 different
stamps, 500 hinges, and mllllmttra meuurﬂ.
Free with earh order our pamphlet which
tells “How To Make A Btamp Collectlon
Properly,” snd our price list of albums,
supplies and hundreds of bargaind in sets
and packets. Queen Clty Etamp Company,
Boom 30, 604 Race Btreet. Clncinnati, Ohlo.

TT$25.00 CATALOG Value, 1075 different

stampa for $1.75, with 1000 hinges, pocket
stock book, perforation gauge. Square Deal
Etamp Co.. Bhebayean, 1sconsin.
HE nium. Tell us your particular
interests in stamps and we will send abso-
lutely free 355 beawtiful stamps including
jungle scenes, gorgeous plcetorials, strange
natives. HBend five cents return postage. Ask
for approvals. Hamilton Stamp, Dept. A,
Manning Chambers, Torants, Canada.

EHWFMTNDMND—SG Different  used
$1.00;: 50 different mint $3.00; 50 different
covers $4.00. Complete price list free. Rev.
Butler, Saint Georges, Newfoundland.

ATTENTION Btamp collectors: New Renya
jubllee, pew Astrld mourning stamp, new
Russian sports bicolor, new Mozambigue air
mail, and 50 others, all different, five rents
to approval applicants. Fred (M1, Locust
Ave,, (12) Wazhington, Pa.

CANADA 50 IMferent l0e. H. Staples,
1108 Hobin, Montreal, Canada.

BTAMP Dlmlomrr pletorials. commenmo-
ratives—ir.  Approvals. [.nl'.'l'-l G1-01(8)
102mnd., mchmnm I!tll N. Y.

ARKANSAS First day covers 10c, pairs
1%e, blocks 20¢. Cover Service, McGehee,
Arkansas. e

FREE—20 Different Canada to approval
M':Igihflnu, Fort Dearborn, 5430 Aberdeen,
Chieagn,

THREE Different Queen Astrids Er.

rovals, Prall, Smnerville, New Jers

COLLECTION 30 Different silver juhilau
l-l Jansen, 14 Morland Road, Crovdon,

England.

u-]l.hh.!l_..r:Il} Tiifferent 1l¢ with APProv-
alz, Morton, T322 Blackstone, Chicago.

BPECIALD TUnlted States mmmzl:nu-rlth‘l
Mst. Write Graln Belt Btamp Co., Loch
Arfade, Minneapoliz, Minn.

FREE, Fazclnating French  eoloniala,
Approvals, Quality Stamp Bhop, Englewood,
Colorado,

400 U. 2. And pricellsts 10e. Wholesale
Btamp Mart, Storm Lake, Tows.

Tin0g MH}-II Unlted States 20c. Poiter,
4320 E Kangas Clity, Mo.

ll'AHHINGTﬂN Bicenta 10¢ with approv-
:::I:in Union Stamps. P. 0. Box 134, Toledo,

Ap-

THE Most historic fssue in exlstence,
“The Bosnian Assassination, the Bpark that
Bet the World Afire!”” We inelude this com-
plete set: also a eomplete Denmark anclent
ship set; Iialy's Mussollni stamp; 2 com-
plete Bussfan sels, and 3 stamps over 50
years old; all for 10c! Pearson Brothers,
68 Nassau Street, Department 19, New York.,

THE First ballosn flght stamp lssusd
anywhere Is the commemorative of Professor
Pieard"s famous flight into stratesphere In
1832, ‘This beautlful stamp 13 getting searcer
every year, We will send it together with
complete set (6 values) of Denmark’s beau-
tiful Viking ships, complete set (3 values)
General Judeniich Russla 1918, complete
get {5 wvalues) Italy 1808, all for only 1lo0e
to approval applicants. Globus Btamp Com-
r_n.h{d._ 208 4th Ave., Dept. 50, New York,

TRIANGLES—New  bi-colored  Mozam-
blgue airmail triangle; giant Columbus ship
triangle of Spain; and small Bolivia trian-
gle.  All three fine trinngles only Be to ap-

Foval a?nllun!u. Aflington Btamp Co.,
Lvm Betheada, Md.

i0 GREECE 10¢; 25 Chile 1ic; 40 Japan
10c; 25 Egypt 10c. To approval applicants.
Am:hur _Btamp Company, Hutherford, N. J.
NEWFOUNDLAND, 15 Different 5S¢ with
q:nrnull, Hudson Company, P!alm‘lalrd.

h DIFFERENT, Algeria; Congo; scarce
alrmall; ete.—le¢ to approval applicants.
Hun:lker. Box 225T, Minneapolis, Minn,

AT Last! Hard-to-get stamps on approv-
al. Lacroix, 1007 Bo. Water, Now Bedford,
Mass, -

TWO U. 5. %500 stamps—I10c] Twenty
stamps cataloging $20.00—$1.00. Vanvoorhls,

Hyndman, Penna.

FREE—Five Liritish jobilees, with approv-
alz, postage Se. Hearlan, 5307 S, Marsh-

field, Chicago.
SACRIFICING 15,000 Sets! Commemo-
ratives, plietorials. No common Europe, 33
different, £1.00, Riordan, Linwood Station,
Dietrolt, Michigan.

CANNON! Sel of stamps showing cannon,
firing squad, cavaley charge and 200 other
different stamps only 10 to approval appli-
rcants. Paramount Stamp Co., 4225 Broad-

POPULAR MECHANICS ADVERTISING SECTION

FREE! Rare beauyiiful Ncw Guinea air-
mail! Unique jubllee! TPictorlala! Exira-
ordinary packet, 63 different stamps from
sirange countries, including Haitl, British
Colonies, ete, (no Europs). G postage to
lpnrm'll -pamu Bargain Co., Box 30P,

Station H

CHOOSE Your prnmluml Jungle stampsl
Animal! Bled! Alrmail!** Trlangle and map
stamps! Plek any ten from our blg approval

selection. Inclose Ge postage. Stamp Im-
porters, Akron, Ohio.
UNITED Siatez! Reasonable! Approvals

or list! Box 822, Minneapolis. Minn.
ILLUSBTRATED 7. H. [lst, price BLie,
large complete T0. B, price lat free. Send
stage. Btanley Gibbons, I8P Park BRow,
vew Yark.
TWEXNTY Canada free to approval appli-
cants. York Company, Toronto 5, Ontario.
AITRMAILS, Commemoratives, pletorials,
jubilee offered applicants for our double
premium approvals for Se, Tru-Value Btamp
Bervice, Box 1412, Hartford, Connecticut.
WHOLEBALE Catalog for dealers. Illus-
trated. Postage 5c. Frank Co., 4900 Chal-
grove, Haltimore, Md.

way, Chirage, IIL
FREE! 23 Different Spaln, ¢ with ap-

ovals. Aladdin, 1550 Carrell, Bt Paul,
I inn.

BOLIVIA Alrmall set, four Uruguay pic-

torials, silver Jubllees, and (’f New-
foundland, Mexico, Ceylon, Grenada, ete.
Only Ge lo |p|n'nn.l applicants.  Maynard

Bundman, M5, Bristol, Conn.

1. 8. Pricelist free to serious collectors.
Box 815, Minneapolis, Jllnu.

MAMMOTH Mystery packet rare slamps
only 10¢ te serfous approval applicants, also
valuable free premiums with every selection
afterwards. Our stamps are better, our serv-
fee iz different, Fair-Play Stamp Service,
1215 Browning Blvd., Loz Angeles, Calif.

AIRMAILE—1h I:I-!.ﬂ'ﬂlnt S¢ with approv-
als. Wallagton Biampeo, Wollaston, 8.

ECUADOR 50 Drifferent 20e. Commemo-
rative set 15e. Approvals, Dependable
?ut-l.l';lnl, 1331 North Pacifie, Glendale, Call-

rmis

BTAMPS: A gplendid selectlon sent on
l.l:ll'.l'l'I:I'FI].. Quality at low prices, Searce lml

high value stamps lrl Included in our a
roval hooks. ed Herzberg, Box 91-
Simhurst. TiL.
GUA ALA Btamps, Teauest nglﬂs
price-11st.  Carlos Kroeger, Guatemala, (8. A,
BETTER Approvals from Armac Stamps,
5248 28 Ave., South Minneapoliz, Minnesota,
50 BTAMPS le—Many obsolete. Album 2Ze,
Rullard, 268 Northampton, Hoston.

BEBT Penny forelgn approvals in Amer-
lea. Forrest Hand Estate, 1117 Bouth 60th
Btreet, Philadelphia, Penna.

MONTHLY Btamp Magazine one year and
25 forelgn stamps, 25c. American Stamp
Journal, Cedar Ha . Towa,

UNCANC ED) $2 Hevenue stamp, only
25e.  Jabez Whittlezey, Greenshoro, Alabama.

25 UNITED Sigtes, Including $1 and §5
revenue free to approval applicants—3e post-
agr, Hrovnie Btamp BRhop, Flint, lﬂrhi Wi

BEMALLEST Air mall in wuﬂd £3.00
B. gtamp, animals, bird, train, Indll.n. afr-
plane, commemoratives, special lssues, with
many scarce stamps from 25 different coun-
tries. ©Omnly 5S¢ with approvals. Capital
Btampa, 413 W. Hoosevelt, Little Rock,
Arkansas.

FREE!! Fully llustrated album for over
165 new lssues, two attractive sets eataloging
over G0e, $2.00 T7. 8, stamp, and a superb
commemorative packet. All for only 10¢ to
help defray the ecost of malllng! Approval
included. Clifton English Co., Nashua, New
Hampshire.

1000 BTAMPS, Mostly U. B., 1Ge
hurn Stamp Co., Bridgeport, N. Y.

TW0O Locomotives; largest zhip, alrmail,
25 beautiful Rritish, French Colonies., ¢ fo

Au-

approval applicants. Komler, King, Lan-
cazter. Ohlo.
HAWAII No. 30-No. B2, Approvals, Pre-

miums. MeClay, 814 Mar Vista, Pasadena,
Calif,

FREE—RBeautiful new set Mozamblgue
alrmails to app applicants  enclosing
postage. Oreen & Co., Norwoodd, fo.

1000 WORLDWIDE Wonder mixture 25e.
Moniar, 1542 Waverly, Cincinnati, Ohio.

APPROVALSI At less catalog price,
References.  Oulmette’s, 907 B D2o,
New Boedford, Mass.

RHODE Island; Arkansas first day covers
Se.  Hacharach’s, Helena, Ark.

RARITIES!! Afghanistan beauty! Da-
miniean bridge stamp; large Greece charity;
mint Cayman bicolor; scarce Hyrlan alrpost;
three jublilees; packet old T7. B, revenues;
all for Ge with approvals. Tridemt Company,
2017 MeKean Avenoe, Baltimore, Maryland.

40 UNITED Btates, commemoratives, alrs,
ete., 10c with approvals. T. 8, mixture
Gic per 1b,, itage extra. Stamp Shop,
Matel Hoehn, Holland Bldg,, 8t. Louls, Mo,

160 WORLDWIDE Varlety wlth frea get,
1fe. Bkillman, Titusville, N.

SIBERIA! Scarce Biberia, two Russian
Levant, Far Eustern Republie eataloging
£.35; interesting high eatalog Soviet pachket.
Everything Se to approval :p‘nl!.clntn

Btamp Ca., Albee Bhiwg., Iyn, M. Y.
300 DIFFERENT e ; lﬂﬂﬂ. $1: 2,000,

$3.00, . Fred Onken, 630 78th St., Broaklyn.

20 BUPERB Commemoratives -'i cents with
penny  bargain  approvale.  Woodward, 32
Georgla Avenus, Providénce, Rhode Tsland.

SPECTALS. All different. 100 Nether-
lands 40c; 100 Greece 3%e; 100 Portugal
25e; with approvals. L. C. Trading Com-
pany, Box 38A Bellerose, L. 1., New York

d00 DIFFERENT Stamps 13c. Lists of
hundreds of bargains free. Approvils in-
cluded. Timberllne, Dox 1181, Denver,
Colorailo. t

TWENTY-BECOND Wholesale Heview—
Greatly enlarged, sent free on application.
Hllnplm Btamp Co., Dept. 5. Toronto, Can-
AAn.

WHOLESALE—Send three cents for large
wholesale stamp catalogue. Stamp Importers,
Pulms Btatlon, Los Angeles, Calif.

WGHLII'B'tqr:ﬁt triengle! Glant Spain
triangle and hl-colored Perzia alrmall; big
packet 25 different HRussia (catalog walue
nearly §1.001); packet British Colonles in-
cluding Egypl, avancore, Ireland, Malay,
ete. Big United States lHst. All for only 5S¢
o  approval applicants. Richfleld Stamp
o t. 20, MeLean, Virginia.

HEE! ing George memorial packet,
1% varieties. [Postage 3o, Roberts 901F
Fourth, Bayeity., Michigan,

BIXTY-ONE Htamps from 61 dilferent
countries ineluding Ininl, HBrunel, Andorra,
Mauauritanla, GQuinea, ete., all for 1le to ap-
proval applicants.. Young, 208 Tnderhill

Ave., Brooklyn, N. Y.

THOTA ff'l.ldt" stamp £0.07 to approval
applieants.  ““Jewells,'” Tamaqua, Penna.

BRITISH _ Turkislands—Also  Congo's,
Montecarlo, Nigercoast, TUganda, Djlboutl,
Ecuadorian, Ivoryeoast, Ubangl, countries
mllmlura nesd. Free for Gc postage. Empire
Hiam Dept. PM, Toronto, Canada.

.l I} States mixtures G0e lh., 5 Ihs,
£2.00. Mission, 4512 North Racine, Chi-
cago,

1000 HINGES be,  Bargain approvals in-
cluded. V-J Hales, 2720 No. Bummit, Mil-
wiukes, Wis.

LIBERIA BSnake triangle, glant Bpanizh
ship triangle, 50 other stamps. 5e.  Abell
Company, 2537 Guilford, Baltimore, Md.

DBIAMOND-BEHAPED Stamp, Liberia gun-
boat trisngle, two other triangles, sllver ju-

hilee, 27 others, 5S¢, Crowder Company,
A27E ! E North, Baltlmore, Md

""UNITED States—Elsborate pricelist free.
45 different 100, 75 different J0c. Beiden-
herg, Baroda, leh.

$2.00 U. B. Capitol, No. 572, current
postal issue. Cataloging 50e, only 5e, with
approvals! Glant T. B. Hst, freel Tatham
Btampeo, Boringfield, Mass,

44 DIFFERENT United States including
55 stamp, or complete set United Btates bi-
centennials, or 30 diffepent mmm Canada,
13e postpald with IIE:DII.I:I . Lennan
Co., Box 322, City 11 Annex, _Nu' York,

N Y.

WEEKLY Stamp ma
10¢. Btamp Journal,

azine, thirteen weeks,
ilamazos, Mich.



POPULAR MECHANICS ADVERTISING SECTION

UNITED Btates, Canada, Newfoundland,
Meoxico! Where! Our “Four Slar” approv-
als. Nothing like them! Write today. Kes-
sels, Box E08, Tueson, Arizona.

RNEEZER Packet — Bzechuen,  Cazech,
Kounng-Tehoou, Mozpmbique and others—5c.

Ocean Park, Calif.

STAMP Dealers, your ad here will ng
wonderful returns. Ask me for . F. W,
Johnson, Manager, Classified Advertising,
Popular Mechanics Magsazine, 200 E. On-
tartp Bt., Chicago.

UNBELIEVABLE — Suriname, FPanama,
British Honduras, Jubllee, mirmall, triangle.
Complete collectlon every couniry from
Btralts Magellan to Arctle. 1l0g. Approval
appiieants only. Mutual Stamp Service, Box

GadPrD, Ventura, Calif,

~ " QUEEREST Btamp packel, Hecelve world s
gmallest stamp; Vatican City; scarce Liberla
triangle (value 15¢);: 1905 Oreek Red Cross
pleturing colled snake in Garden of Eden;
Australlan Bushman; new Bpanish Moroeco;
Japan ‘guake stamp; Manchukuo; many oth-
ers. Omly 5S¢ to approval applicants. K. M.
g-:u.u;p Co., P. 0. Box 200P, FPort Chester,

PENNY Approvals, that satisfy.  INeil
Gronberg, Box 441-F, Philadelphia, Pa.

Gl “BIZED Russian  Zeppelin stamp
(eat. val. 20c!) and beautiful Lithuania alr-
mall triangle; also big packet of 53 dif.
gtamps including Aszerbaljan, Eplrus, new
Martinigue, ete. and illustrated lists—all for
S¢ o approval applicants! World-Wide
Btamp Co,, Box 600, Camden, New York,

200 DIFFERENT 1loe. Big 0% approv-
als. Covert Btamp, 39 Btate, Hochester N, ¥.

BILVER Jubilees—15 different 23c. World
speclale—500 different 35¢, 1000 dlfferent
$1.00, 2000 different $3.00. These offers to
approvel applicants only., List free. Vie-
toria Stamp Co., London 4, Canada.

SUCARCE Airmall and triangle, Beautiful
Truguay “‘fiylng horse'® alrmafl and scarce
Guatemala triangle (smallest in the world)
are included in ocur blg packet of 60 differ-
ent gtamps  from Aloultes, Grand Liban,
Venezuela, British and French Colonles, ete.
All for 5S¢ te approval applleants, Il!"? i1-
lustrated lists free with each order. rite
today! Mystie Btamp Co., (Dept. B0}, Cam-
den, New York.

RARE COINS

OLD Money wanted Will pay fifty dol-
lars for 1913 Liberty head nickel (not buf-
falo), 1 pay cash premiums for all rare
colns. Bend 4c for larze coin folder. May
mean much profit to  you. Max Mehl,
H' Mehl Bldg., Fort Worth, Texas.

| MORATIVES HBan DMago, Illinods,
Monroe $1.20 each, Columbian 67¢c, Stone
Mountain 95¢, Texas, Marvland, Arkansas
$2.40 each, $3.00 gold pleces rare $9.00,
Calffornla gold tokens 250—50e slze both
be. New 1038 llustrated coin book 50,
{Dealers wanted.) Palr of rare Boones
$125.00. Coln Shop, 2510 Chester, Alameda,
California,

UF To §2000.00 for 1799 large cent, 1703
—4$760.00, other dates to £50.00 each; 17894
half ecent $250.00, others to £30.00 each;
Flying Eagle cents to $20.00: 1840 cent Lo

50.00. Cents of 1881, 1880, 1870, 1481,
1880 to- #2000 each; 1858, 1868 to 1873,
1908 to $10.00 each, Lincoln cents to £35.00
per 100, ete. We gusraniee to pay the
world's highest price. Bend dime for this
complete large {llustrated list before send-
ing colna, mana’'s, Dept. 564, Bpring-
fleld, Mass, (In business since 1937.)

20 ASREORTED Coins 25c, 100 coins and
:r_i{Itill ﬂ.'ﬂ'ﬂ. Otto Oddehon, 108ES, Kansas

H .

45 QENUINE Pre-war 1,000 mark bills.
Make offer. Others, lst 10c. Pollard, 2837
Pearl. Austin, Texas.

GOOD Forelgn copper eoin before 1800,
4 erlap notes, and catnlog 10e. E. Robarts,
Box 320, Cedar Rapids, Towa.

$4,000.00 FOR Sllver dollar. We pay
highest cash prices in United States for old
coing. Up to £2,000.00 sach paid for large
cents,  Indianhead pennies $100.00: Lineoln-
head pennies $2.00: half cents $300.00:
nickels $I50.00: dimes &500.00: 2 cent
pieces, 3 cent pleces, hall dimes, guarters
wanted. Gold coins worth up to £6,000.00
each. Encased postage stamps §£14.00. Bend
10e today {nr mriﬁtt'?t,mﬁmt Aﬂ;;iﬂ%n%im
Company, Incorporate ept. . rE
Bldg.. Chicago.

HIGHEST Cash prices guaranteed for In-

dian-Lincoln pennies!!  Certaln  pennies
$TH0.00; other coins $6.500.00, Bend 15
{lustrated eatalogue.

today for complete
ral Cobn Exchange, Columbus; Ohio.

1008 CEXT §10=—~We buy certaln coins rare
and common. Some worth $6,000; 1864-1865
Indian head cents £100. each:; dimes before
1885, %460; liberty mnickels before 1914,
£300; large pennies £2,000; encased postage
stamps $13; half cents $275; half dimes $175;
quarters $300: fractlenal currencies: p;gat
money; gold dollars $1,500; colonial e
$300; silver dollars $4.000; 1933 GS0c, 84;
forelgn coing $165, ete. Send 15e today for
big 1936 illustrated catalog before sending
coins, . Nalional-Codn Company (FG), Spring-
lield, Massachusetts,

COLLECT Amclent Hmpan colns. 10 dlf-
ferent, over 1500 years old. $1.00. Leland
Mast, Hox K732, Lubbock, Texas

18 DIFFERENT Colns 25e; 865 different

$1.00. Coin Esxchange, Box 2344, Kansas
City, Mo,
RARE United States, forelgn eoins. DBar-

galn Mist 10c. Wrltesel, 54-8 May, Colum-
bua, Ohio, i

COMMEMORATIVE $les; Illinols, Mon-
roe, Oregon, San Diego, Texas $1.50 each.
Hlustrated catalogue 25¢. Norman Bhults,
Halt Lake, Tltah,

2 COINE, 4 Notes—different—big bargain
1=, all 10e. Hubert, Carcaba Bt., Augus-
tine, Florida, (S5

JUST Issued. Send 10c for new selling

ce st of United Siates commemorstive

ﬂ::]ir dollars. Arcy, Boex 483, Muskoges,
I8
UF To 31000 ecach for U. 5. coins and

stamps over 10 years old. New buying list,
%1111: Coln-Stamp Shep, Box 37-P, Ottawa,

FREE! Forelgn coln, banknote, and Jarge
illustrated coln catalogue. Bend 4¢ postage.
Coin a 'prurnls gent. Tatham Coinco, Spring-
field-125, Mass.

BEARE United Btates, foreign coins, war
medalg, Catalogue 10e. Mengelle, Colorado
Bprings, Colorado,

UNITED BStates. Large cenl, 2 bronse,
B¢ nickel and bargain Qist, 25c. Thirteen
dates large cents, $1.00. QGeorge P. Coffin,
Augusta, Maine.

$5.00 TO $500.00 Each pald for ald coins,
Keep all old money. SBend 10 eents for illus-
trated eoin value book. d4x6, Quaranteed
Erlcu. ‘Bu&ln: ifd selling. Coin Exchange,

ox 5, Le Hoy, N. ¥.

PHOTO FINISHING

FILMS Developed, 2 prints of each, 25
20 reprints - 23c. Plne Photo, M-5134 Ne-
vada, Chirago.

BERVICE! ©Our 24-hour servies atlracts
customers—ithe fine guoality of our finishing
holda them. Your roll developed and print-
¢l and one 4x6 enlargement for 25%¢ eodn.

Eastiown Flnishers, Box 0524, Muscatine,
Iowa.

FILME TDeveloped, 2 prints each nega-
tive, 25¢. HReprints 2. Send 2 negatives

for free samples. Photoshop, Ogden, Utah,

ROLLE Developed, printed 15 Reprints
le. Howard, 2047 Jarvis, Chicago.

DEVELOFING And 8 beautiful Double
Dreckle Velox prints, 637 enlargement 25e.
3x4 Lelea or Univexr prints Se. Elkhart
Photo Bervice, Elkhart, Ind.

20 REPHINTH- 25r—=Films developed, 16
prints 25¢. Enlargements BExl0—205c: BGx7
10c. Low Photo, M-2857 Neva, Chicago.

TRIAL Reprints 2 each., SBatlsfaction
ﬁ;;lmni Eastman's Studios, Armstrong,

ROLL, Developed and 8 enlargements 5 hy
7. double weight paper, 35c colns,  Addl-
tional enlargements S0, Enlckerbocker Fin-
Hﬂ}"' Company, 120 West 27th, New York

BENBATIONALLY New process—Rollz
116 gize and smaller carefully developed and
every pleture enlarged to double usual size,
only 35c. Prompt service. Batisfaction
Eusranteed or money refunded. Empire Pho-
to Bervice, 89 Emplre 8., Providence, R. 1.

DEYVELOFP And print your own pictures.
Bave tlme, money with our complete $1.49
outfit postpaid. or pay postman $1.55 C.0.D.
Includes electrie ruby lamp, printing frame,
phote paper, chemlecals and equipment. Omne
of thousanda of amazing bargains in our
free  Photographle sand Bargain
Dook. Bend for it today! Central Camern
Co.. Drept. K-27, 230 Bo. Wabash, Chicago.

ROLL  Teveloped  dated  Gla-Ro-Tone
prints, one deckle-edge enlargement Includ-
el 25, United Foto, B-2242 N. Kinneth,
Chirago,

ONE DMme {}ni this
trial-film rall.

ad.} finlshes r
ifleo, Yale, Okla, (37).
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QUICK Bervice.
anteed prints, 2 enlargements 25¢ coin.
I'hoto  Bervies, Ottawa, Kansas.

ROLL Developed and two sets prints, 26e.
20 reprinis 25¢. Pictures, Kirksville, Mo,

15 GUARANTEED keverfade reprints

Rolls developed, & guar-
0K

25e. Film developed, printed and 2 free
enlargement eoupons  25c.  ‘Tueson

vice, Tucson, Arizona.

TRIAL Offer. Holl developed and 8
prints 25c. Heprints Je. Beautiful #xio
enlargement 25¢. IPPrompt expert finishing.
Young FPhoto Service, 405 Bertha Street,

Albany, N. Y. i
ENLARGEME! , Blee 5x7, fve for 25e,

Enlarging Specialists, Box 4203, Portland,
(regon.
ROLL, Any apectal

alze, ﬁ:lniﬂﬂ with
border deslgns, 25¢. elck, 2840 Zenobla,
Denver, Colo, .
FRAMED 5x7 Frofesslonal enlargements
Lie. B reprints and two 4x6 enlargements
25e, Newtone, Maywood, T11
ROLL Dreveloped and 8 guaranieed prints
Ineluding two enlargements, 25e¢ coln. Buper
Snapshot. Winona, Minn,
TWO Beautiful double welght professional
enlargements, 8 guaranieed Never Fade
rints 23¢ e¢oim. Century Photo Bervice,
8 Crosse, Wis. _
“FROFITABLE Box
¥,"" pamphlet, 1ie.
“oregt Hill, Tenn
HUMMER Hpecial, 2 lovely colored ovals
with rolls 25e. Heautiful colored prints Be.
Photoa, 1260 Laurel, 8t. Paul, Minnesota.
TEN Prints from any roll 15e.  Tnited
Phaoto, 4323 Leavenworth, (hnaha, Nebr.
FHEE Duallty mirror with your roll de-
veloped, printed—25e. Lots of fun, see
yourself as others see you. Fast serviee, -
work puaranteed. ‘Truephotos Laboratories,

1364 Orcean Parkway, Brooklyn, N. ¥,

2 BEAUTIFUL Enlargements suitable for
framing with roll developed, printed 25e
Photofilm, X-2424 North Ave., Chicagn.

FINERFOTOS® Guaranteed—MRaolls  devel-
oped, 2 bromide enlargements, & Velox
g;l:l'l-ll. e coln. Finerfotos, Bpx D898,
Inneapolis, Minn.

ROLLE Rushed! Developed and printed
with two supertone enlargements 25c. Four
:III? einlnrstmcnr.u 25¢. Newtone, Maywood,

nols.

ROLL l.la're!gnnd and 8§ beautiful Velox
glossy prints 25¢ coln or stamps. Reprints
de each. Fotoprint Service, Box E, Roan-
oke, Vieginia.

50 REPRINTE S(v. Any size roll film
developed and 16 prints, 25c. Jefferson Park
Rtudlo, 6307 Holbrook, Chicago.

£100,00 PRIZE Ofer with every roll de-
veloped, including & beautiful prints, pro--
fessional oil painted enlargement, 25¢. In-

Camera Photogra-
Holden FPublizhers,

dividual attention. Quick service. Janes-
ville Film, Janessille, Wis.
IMMEDIATE Service! No delay! Roll

developed, printed, and two 05x7 enlarge-
ments {(or one tinted enlargement)—all for
25c poin. The expert’s cholee. Reprints
ﬁ!. The Photo Mill, Box £20-12, Minneap-
LR ]

ROLL Developed and 16 prints 250, Bmart
Photo, Winona, Minn.

ROLL Deveéloped, 8 permanent prints, two
double welght, poriralt-like professsional en-
largements, prize coupon, 25c. Extra fast
service,  Midwest Photo, Janesville, Wis,

POCKET Album with roll developed and.
printed, 25c. Enlargement coupon. Ideal
Photo Service, Hox 2355, Paterson, N. J.

ROLLS Developed—One da service—2
beautiful enlargements and B hr{l]hm prints,
quallty guaranteed 25¢. Electrle BStudios,
83 Eau Claire, Wis

FINER Finighing, Rolls developed and
printed colored enlargements, or two double
professional enlarsements,. All for 25¢
{eoin). Genwlne, nationally known, Moen-
tone superior quality. Moen Photo Bervice,
LaCroase, Wia.

ROLL Developed. Two double-cleir -Iprlnu
eath neégative 25c. Reprints 2%e. Enlarge-

ment eoupon. Willard’s, Box 3535-A, Cleve-
land Heights, Ohilo, !
IMMEDIATE Berviee! No delay! Roll

fully developed. carefully printed and two
beautiful, full-size 5 x 7 double weight pro-
feszional enlargements (or ome tinted en-
i e S5 e Boats sk
L] 4]  ERC L] W
Box 620F, Imnlﬂllil Minn,
BOLL Developed, two nts each, two
enlargement coupons 25, Elr.tfmuau' Btudio,
Unifonville, Mo,
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20 REPRINTS 25e, 1
prints  each obegstive,  25c,
0970-8 George. Chicago.

BEAUTIFUL Glistening prints, roll de-
veloped, 3 guaranieed glistenlng priots, 2
eniargements, 25e. American  Phote  Ber.,
di-¢ Nieolet, Minneapolis, Minn.

20 REPRINTS 2ic, 100 Meprinta $1.00.
Nalls developed with 18 nrlmn 35e.  Nord-
akog, 4, Maywood, IIL

HAND Colored enlargement with each roll
45c. 40 reprints Sic. Colorgraph, Dunning
sStatlon. Chicago.

BEAUTIFUL Colored enlargement with
each fllm 23e. Bpeedy service, Satisfaetlon
puaranteed or money refonded.  LaCrosse
Film Company, LaCrosse, Wia.

ROLLS Developed. Two beautiful double-
welght professional  enlargements and 8
guiranieed Never Fade Perfoct Tone printa.
“%e eoln. Rays Phatoe Service, La LB
Wisronsin,

TWO Professional enlargementa with each
roll developed snd printed Thc. Elght re-
rints, two enlargements 23¢. Hygloss,
River Grove. TIL

ENLAROEMENTS From minlature nega-
tlvea (approximately Zxd inches) oe each,
when ordered from complete roll, Fine grain
developing 23¢.  Fotoshep, Ine,, 1364 West
d2d Bt., New York City. =

HAMPLE Enlargement—Dime, snd nega-
tive (returned). MWoll fAnished, Gle lealn).
Wont fade like cheap, hurrled work, Widest
ﬂ:.m studlo In America, Brown, Waraaw,

CAMERAS, PHOTD SUPPLIES

Films dewveloped, two
Ekrudland,

RENT Complete Jate 16mm,

BOF -
grat, $20.00 per week. @t

AMajor studlo al-

lents ot low rentals. Eastin Pleiures. Dav-
engeort, Jowa.,
ANNIVERREARY Sale—Projectors, cam-

eras, Alms. Cloe, Box 2133, Paterson, I, J.

WANTED—I4MM movle cainéris, projee-
tor, travel films. Hex, Gen. Del,, Great-
fuils, Mont.

LEARXN Motion plcture thestre business,
Home-study training; management, adver-
tlsing, projeciion. Catalog, Theatre Insti-
tute, Elinira, New York.

NEW 18MM Art films. Just produced on
Cutalina Island. Guaranteed original prints,
Bend 2% for elght new Art Alm smmples;
$1.00 for 200 M. screen tost) So brings illus-
troted eatalogues of 1imm. flm. Hollywood
Cing Film Distributors, 1437 Noo Hlighland,
Hollywood, Callfornia.

THREE Cameras in one. Takes snapshols,
moviebooks, 1fmm  movies, Bpringmmolor
driven. Omly §5,00 brand new. Fillms §1.040,
Order yours today direct from thls wilver-
tisement. DIrojectors $1.00 up. Free Dbar-
galn llsts. Home Movies, Box 12, Easton,
Pennaylvania

35MM BSALE, OGolng out of Dbusineid.
Lists de.

HofMman., 57 Broad., Albany. N. Y.
AALM

COLOR, For all rameras, also 12
different emuliions. Home Utling fAln,
equipment. Fllm Specialties, 111 T,
El Monie, Callfornla.

EMAM SPECIAL Travel, comodies.
foet £1.50. ldmm 100 feer $3.
q_thJatu £15 reel

frty
Bound, wsed
Mendelwager, Dayonne,

CAMERAS And supplies. Free Nustrated
cotalog Nsting evervibing photographlic—stil]
and movle cameras. Alms,  lensei—al tre-
cmendous savings. Thousands of bargaing,
new and used,  All guarantesd. We take
yiour old rcamera of esquipment In  fracde
Werite now for your freé cop¥ of oir Pholto-
graphle Almanue and Bargaln Hoolk—st
out! Limited edition. Hurry! Central Cam-
era Co, (Photographle Headquarters since
1869), 230 Bo. abazh, Dept. K-17, Chi-
cago, B

CAMERA Bel: Take plotographs and de-
velop thewm yourself., Bet lncludes 1 box
camern, 2 fllms, fixing and developing pow-
ders, glass top printer, printing papers, full
dlrections:  Comes postpald for Gfe eoln,
Extra films 12 for 10c. Dond Fholo Supply
Un,, Gireenville, Illinnls

MAKE Mones In  photographs. Learn
gquickly at bomae. Spare or full tlme. Easy
plan, Prevlous  experlence onnecessary.
Coinmon  schoal  edoration= sufficlent, Write
for full Information and requirementi.
Ameriean Sehool of Photography. 5601 Mich-
fean Avenue, Dept. 5340-A, Chieago.

1001 BARGAINS, Eversthing photograph-
lr, movies. Bought, sold. 1451-F Brosdway,
New York

CAMERAHR, Bupplies and novaltles—Free
copy of monthly magazine Snap Shote. Har-
galn Ists included. Mammoth supply eat-
alog sent on recelpt of 25¢ which will he
refunded on first ordér of $1.04 or mare.
.\Iurnl{;r'l Rinclk House, 57 East Oth Streat,
New York Clty. Establlshed 1878,

BRAND New  Argus candid  camers,
212.50: Weltl Mimm. F:2 8 Eelss Tessar,
fist $63.00, special $48.50; Baldax 13x2'4
F:2.8 lens. Worth $id0 l'ur 1750, Welte
far st of new and wied camera bargalns.
inixs Camers Co., Dept. *"AG," 1789 W,
ladison Bt,, Chiragn, IIL

¢ HAVE You a ramera? Send ten cents for
Arecent number of our LIE mageazine, showing
how ta mike hetter pletures amd esrn money,
Ametlean Phetography, 1186 Camern House,
Toston. 17, Mass,
INCOME From your pamern instead of ex-
pcnu. Low cost home course teacliés you to
[nl hotographs for magazines, newspapers,
:ril.ert ers. Tremendoua demand Earn good
money whererer you live. Free book, Tni-
versal Photographers, Dept. 104, 10 West
dird Bt.. New York.

MOTION PICTURES AND SOUND
EQUIPMENT

BAMGAINS—T s souind
16 ancd 5 mm., eound  hends, amplifsrs,
horas, poblle  address  systenis, Catalog
1‘3"“1“"' 2.0,8. Corp., 1000 Broadway, New

airk.

EXCHANGE 16MM Flims
erad, projeciorn.  Delalls free
Bhannot, Nulley, New Jersey,

BADM-16MM  BARGAINS!
Elder, Dept. B-15,

film projectors,

for new cam-
Moortield-

f‘-aiu!uj;:m tr!n.
Chelsea, Mass.

PHOTOPLAY Ideas for talking pletures
secepted any form for eriticlsm, copyright
and submisilon lo studlos. Establlahed 1917,
BDooklet free.  Unlversal Sceparlo Co., 265
Meyer Bidg., WWestern and Slerra Vista,
Hollywood, Calif.

18MM FILME Bought, sold, exrchanged,
Catalogue, 10c. Fotoshop, 1364 West 33,
New York.

HIGHEST Prices

pald for wsed still-

POPULAR MECHANICS ADVERTISING SECTION

i i"-’.'-'l"KET Radin,” §3.85 complete. Cat-
ue, lde.  American DBusiness Berviee,
.l-,pJ ]*il\[ Shamokln, Pennsylvania.

RADIO Instruction—$1 lesson. Missourl
Tech, 2907 N. 20th, Bt. Louls.

RADIO Englneering, broadeasiing, avia-
tlon and police radie, servicing, marine and
Morse telegraphy taught thoroughly. All ex-
penged low. Catalog free. Dodge's Institute,
Ames 81, Valparaiso. Ind

RADIO, All phajes. Amateur, shortwarve,
experimenting, #et  bullding, brosdcasting
servicing, ete. Complete 1ist recommende:d
tooks freée, Popular Mechanics Press, Roooi
(CI6y, 200 E. Ontarle 8St., Chivago.

MUSIC AND MUSICAL INSTRUMENTS.

PIAXO By ear. Particulars -without ob-
ligatlon, Day-V-Way, 732 Woolworth Bulld-
Ing, Diearborn, Michigan.

BONG Ioems wanbed.  Blg money. In-"
vestlzate! Amrhein, G835 Fast 385 Btrestl,
Brooklyn, N, Y.

BEND For free copy of booklet revealing
Beerets  of Huoecessful  Songwriting. free
rhyming dietlonary and market information.
It you write pocums or melodles, send for
our affer t.nln{ MMM  Publlshers, Dept.
El. Studlo Rlde., Portland, Ore.

BONG Poems wanted, 50-00 plan, Instroes
}Iunjll book sent free. Bong Dureaouw, Saleni,
ndiana,

BONGWRITERE! Poems, melwlies, Bpe-
rinl offer. Studio PM, OGuaranty Bldg.,
Hollywoad,

USED-—Rebullt natlonally known instre-
ments.  DBargain  prices.  Supply  limited,
Write ot once for Information. Tom Brown
Musie Company, 315 South Wabash, Chicago,

POPULAR Plane, romplete course §2.50,
Relly Behool of Modern Musie, 943 Market
Hireet. Ban Franelsco,

BONO Poems wanied binmediately., Year's
grentest opporiunily, Established 1016,
Wiston Studios, 700 Troad, Endirott, N, Y,

I PAY (ash lor songs, poems or musie.

movie equipment. Send deseriptlon, Fotg- | James W. Earle, Btation ', Box 115, New
shop, Li6A West 32, New York. York.
3 FILMSR: Carloons, travel, Lilst, BONGS Published, arranged and eomposel,

Lincoln Flln Bervlee, Box 293-A, Saginaw,

Mirh.
Ll]ll}Kr “The World's Greatest Pasalon
Play.” 5 reels, (New) lémm. |u|m-lnr lhlu

the Dberammergaun stage play,
chase. Wrile Hemenway Flln EU- 3? l.‘h'ureh
BL., Boston, Mase.

SUPERBPEED Panchromatic 16imm fllm,
100 fi., %3.75 Other #lma from $2.10.
Bargning In new, used equipment. Hend for
rTlrmLu. Fotoshop, 1864 West 52, New
ork,

BASS Bargain counter: Write today for
your free copy of the latest, greatest Hasg
Bargaingram Xo. 218 of 18mm. cloe appa-
ratug. Filled wilth rare bargains, for in-
stunce: Kevstone 8 mm. ecamera and pro-
joctor, lalost type, regularly $69.45, at Hass
only $3.75 100 ft. 10mm. Mono film In-
ecluding reversing, £2.05. Willo Clne expo-
sura moter, Infallibla, $5.15. J00 watt, mo-
tar driven 400 ft. rapacity standard 19mm.
projector, $39.%0, Bass Camera Co., Depl.
A, 170 W. Madison Bt., Chiragn. 110

FILAMS, Profectors. 10¢ coin for llsts.
Capltal Prodoctions, Rosedsle, Kansss.

RADIOS, SUPPLIES, INSTRUCTION

ABTOUNDING Reaults eryatal set.
i (ealnl.  Robt, Koox, Gollta, Calif.

RADIO Experlmenters and set  bullders;
parts amd kits of parts for the T.M.FP. Four
nll metn]l tubes, six tube 52 volt Farm get,
Hreopomy Three, Five and Four Tube, (m=
proved Little Glant, Aute Radle and Super-
hietersdyne Poriable Battery sel  deseribed
by Popular Mechanies. Lund Manufscturing
Cn,, 471 Fast Ohlo, CThiramo,

Plan

SHORTWAYVE One tube recelvers. Pow-
erful! Can recelve forelgn stations, lire,
amateurs, alrplanes, ete. Also regulor broad-

rasters.  (Gouaranteed resolts! Compart, eas-
Iy portable. Lideal for camp, ete. Ioexpén-
glve dry battery operatlon. Melal rchassis,
panel, and every part needed b bufld this
amazing recelver. iy §1.25.  poatpaiil
Complete, glmple Instructlons.  Order today |
fend stamp  for §llustrated 1iterature.  Ace
Hadlp  Laboratorfes, 1010 HDroadway P-7,
'\1“\7 "irJ:r'H. N, '!I..

—rocord E100 mllr- Ilu-lmhulhlrr,"' Year,
a2 Labaratories, 151-C  Liberty, San
Franvlaro.

royvalty basls. W.

Market, Ban Franclsen.
BONGWRITERS—Get  all  inside farcla,

Free booklet by famous Brosdway composer.

{_un:wril!rl Imatitute, 1234C DBroadway, New
ork.

ADELMAXN DBros. Hiouse,
Bullding, Washington, D. C., are now Wo-
cepting song posms worthy of publicaties

MANUTYPE Prints music by hand &

ractival, Eusrantesd necessily, Only $2.00,
Ianutype Co., Ft. Wayne. Indlana,

i Music Pub,, D2

Musle Attad

BONG-WRITERS, Professlonal  phono-
graph record of your song, Muosiral srrange-
ments. Free Information, Paramount SBong-
Recording Studlo, J-0, Box 184, Hollywood,
Callfornin,

10 FAVORITE Cowboy songs, 25¢ ﬁminl.
Empire Novelties, Peterboro, Canada,

BONGWRITERR! Don't be  mialed !-_r
romlses. DProfesslonal writer will glve sou

est help.. Larry Conley, Bolte 4120,
1585 Rroadway, New York.

BONOPOEMS Wanted, Your son
shed. Natlonal Bongland, "PM,"™
ton, Maine.

BONGE] YWo compose, artange, publish,
sell. Superior Song Studios, 211 Hope Ave.,.
Passair, N. J.

poli=
FH TR

EARN Your own musical instrument. Get
free detalls and free stiractive savings bank
al your musie atore, or write Fred Gretsch
AMfg. Co., 521% Ho Wabash, Chicago.

WRITE Bongs. Bilg money and reputa-

tlon. Wrlte for Information. J. Goridon
IPub, Cn., 201 N, Hoyne Ave., Chleagn.
MIUTRIC Composed to words,  Wonderful

proposition.  Bauer Dros., Oshkosh, Wia,

NEW Deal. Write Beguola Sengriters
Bervice, Bherman Branch, Los Angeles, Calll.

BONGWRITING. Good monery belng made
from zongs through talking pictores, radio,
phonograph, muale poblishers, “Hi'™ writ-
ers reviie, mrrange, conmpois misle te Foup
l¥rice, Iyries to your muosle. We submil 19
etudios and other markets. Free reading.
Bend for booklet, Universal Bong Servies,
171 Mever Blde, Hollywonl ?alif.

Y1000 WAYS Tae Make £1,000.00."° You
eam do lt—others have. ‘This new amazing
book will startle yoi. 475 pages only $2.50,
Popular Mechanies Presa, Hoom (C34), 200
E. Omtario Bt., Chleago,
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BUSINESS OPPORTUNITIES

INVENTORS:
coples of our new free books,

d immediately fi r
Emd Lmmsdlaty, o g

tection™ and “Su:suttnm on Selling an
Invention. ™ B-I:ur tl pla:ea of interest-
fng facts. They te laws protect

you; kind of nkal:h ar model needed ; slmple
stops to take without cost: how suecessful
inventors have secured fnancial assistance;
show Interesting inventionz; 1llustrate lm-
portant mechanical movements. With books
we also gend free Evidence of Invention form
to help establish date of disclosure. FPrompl

service, reasonable [fees, gpecial deferred
payment plan. HBirictest secrecy. Thirty-
geven years' experience. Highest references.

Write us teday. The facts in our books are
worth money (o the man with a good inven-
tion. Address: Victor J. Evans & Co., Reg-
jstered Patent Attorneys, 802-H Vietor
Bullding Wazhington, D. C.

PAINT Manufaciurer wants distributors

1 HAVE Taken over $5,000 from the mails
since January operating slmple mail order
business sending letters and literature Lo
special class of people 1 will tell where

u can obtain the names of these people.

rther information $£1. Tom, Box 171,
Bellwood, Penna.
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1,000 WAYS To make money in sparetime,
Every plan a winner. Literature free.
Franklin Publiching Company, 500 MNorth
Clark Strest, Dept. 2304, Chicago.

MAKE Products rself. ‘Tested formu-
Ins—catalogue free. Grinstead Laboratory,
Edwardsville, Illinois.

BUCCEED With your products. Make-sell
them. Learn how, mulag. Processes. An-
alyses. Catalogs, cireulars free. B, Thazly
Co., Washington, D, C.

LIQUID Bilver—Just dip—It plates! Bril-
Hant, durable. Particulars free. Metaleraft,
Areade Building, Bt. Louls, Mo,

INTERESTED in owning profitable mail
order business, requiring very little capital?
Write today for full free particulars. He-
search Burcau, Dox 193A, ona, Califgr-
nia.

DISTRIBUTORS, Salespeople — Lifetime
oppartunity with °“"Glaz-0-Wax," America’s
only  dustproof, weatherprol  auto-polish.
$1.00 sample $.50. Specialty Laboratories,

COMPLE Chemleal service, Analysis,
formulas, processes, trade secrets. Thirty
ears experience. Partleolars for stamp.
. IEummlnsu. 228 Gordon Avenue, SByr-

BCUSE Y.
MONKEY—Easily earned—No canvassing,
Details for stamp. El-Ray Company, Broad

Street Hank Building. Trenton, N. J.
TURN Spare time inm vash. Home work,

Profits enommous, Many live opportunities.

Details for stamp. Sockel, PM T34 South

Bt.., Philadelphia, Pa.
ﬁm Mail 10c. Milton Boss, 20076 $4th
5":.. Rock Island, II1.

URN Ideas inio casn.” Free deiails,
Mntlnu -PM. Ban ] l!umlrdlm _Calif.

;‘.".:', “}!1];_.'{;0, B'fnfﬁq Bt Astigt Color Com- | Hummond, Ind. ““MAKE And sell your own products. Em-
3 e With “white START Home mall order business. In- | ploy agents yourself. We supply formulas
LEAIN M'{"'{ﬂf ng: rhl mlr and | Ftructions 25c.  Edeo, 506 Thatford Ave., | and full instructions for making toilet prep-

r%mwilmmimm fxible mold making with | Breoklyn, New York. household specialties. Valuable booklet free.

;u:'ﬂt ber composition. Equals rubber. Froe T BE A publisher on $1 capital, Sample arations, perfume, flavoring extracts, soap,

instructtons mold making and marblelzing. | copy and particulars, 10 (coln).  Parker | Natlonal =~ Selentifie  Laboratories, 1950W

Profitable business for young or old. Send | Fublications, Peterboro, Canada, Broad, Richmond, Va.

dime for sample rubber mold and marhle- PLAN For the unemployed. Literature POPCORN  Poppers, roasters, kettles,

lzed cast. © Cowell Institute, Grayling, Mieh. 10c. Thornton, Box 1184, Long Beach, Calif. new, wsed. Balesmen wanted. Northayde,

“BE A perfumer. Make and sell from HERE Is your chance to make a_good _T._fE_F_‘_m"'H“ﬂlﬂ Des_Molnes, Towa.

home. All wholesale to others to sell again. living. Due to other interests, 1 will sell CHARTERS: laware: best, cheapesti:

Some mall business. Easy to learn, big the plans of my small buziness, My income free forms. Colonial Charter Co,, Wilming-

profits. Hardly any capital. A1l or part | from this plan during pesst year was over | tom, Ddel

time. Men or women. Hend today for free | $5,000.00. Complete plans are $1.00. Ar- “ECHEMER Magazine,” Alllance, Ohio,

Jiterature. (all-Blossom Perfume Syndleate, | pold Gayne, Dept. 1C, 20 Terrace Hd, | prints sehemes, fdeas, business starters, for-

125 W. Main St., Alhambra, Calif. Franklin, N. H. m”i"ﬁ-m;fmﬁi"ﬂ"” I'lli-]h{:][ll! l;ﬂ:fﬂ.l]ﬂll 1r|i-
T MARE F selll roducts &t home. “LORD'S  Frayer' raved on  your ported. FEar: e, Epecialt

Yot otite e Renks. 316, Pas nny will average you $75.00 per day. | Six months only S0c.

Ridge, 101 Saoe S Machloe OSMEIeS, . SLOR . ﬁ'ﬁ?-'! FdEHEf Flans, hwnmclmg;n, ﬁmuHmw-

— B ¢ for samples and flacts san ars  selling m# DITE,

IG Profits selling by wall, Home. pate | Siamp Co., 124 E. Larned St, Detrolt, | Epare time. Mail Order Institute, 103-H

Bpringfield, Missourl. Mich. ) Tompking Ave., Broaklyn, N, ¥,

310 STALTS Own business resilvering |  CALIFOHNIA Vegelable roncentrates, LIGUID Marble—Anyone can makel Col-
mifrrors. | Experience  unnecessary.  Learn widers, tablets, vitamins, making fortunes. | orful, glazed! Moulded, brughed, sprayed
chromlum plating. Write Sprinkle, Plater, ail order, local. Bamples 1Ze. Gardena Rubberlastie moulds. Composition flooring.
127 Marlon Indiana : Laboratories, Drawer 13108, Haollywood, Blg money In these! Particulars free. Mar-
Sal, MMarion, 1nc % Calif. blelzing Bervice, Edwardaville, Tllinals.

BUCCEED With our advertising plan.
Trofits repeat. Bend dime. Carey's Adver-
tizing B.u'l'!.mz Welimar, Texas.
“FREE “Folder of Opportunities.”™
Fairmont, 9 Hester, New York.

MATL Business. Start small. Everything
furnished. Free details. Metromails, P-T,
Clneinnath.

MONEY In mushrooms!
in cellar or zhed. Exclusive new process.

igger, better, qulcker crops, e buy.
Hook free—write today! American Mushroom
Industries, Dept. 650, Toronto, Omt.

14 FORMUILAS ,'I\atinnnl advertised
ucts $1.00. Life af “"Will Rogers'
“Alr-King Radios,” 4 tubes $14.00.
Bales, Wadsworth, Ohilo.

£15 ETARTS You In big business. Print
posters, showeards, displays, novelties, tex-
tiles in beautiful rolors without machinery.
Print on any surface. Burprising produec-
tlon. Book of instructlons with {welve
monthly magazines, $1. Partlculars 10c.
Htandard Color & Chemical Co., T49 = 6th
Ave., New YVork.

BIB Profits operating ' route’ penny pea-
nut and gum vending machines. Start with
£100. Robbins Co., 1141F DeKalb Ave.,
Tirookl

MRS, EI. elmed $267, three woeks, Talis-
ing mushrooms in ecellar! Ezxeceptional, but
ymu- cellar, shed perhaps sultable. 'We buy

Boaok I‘rq-r United, 3848-A6]1 Lin-
m]n Au., Chicagn.

MNOT Colessal, not stupendous, just ordl-
nary sensible offers. elreulars convince

you, (George Walker, EPP School B8t
Brunswick, Maine.

YOUR 0Own buslness making ecoametie
ereams, lotlons, powders, ete. Free lormula
:{I‘Iﬂldﬂllﬂ!. Tanti Laboratorles, Milltown,

100 BLADES 50c. Catalog. Wilson, 1518
Commerce, Little Rock, Arkansis.

“FREE Instructions.” Write for free 10-
page booklet on making beautiful fast- IE“illl
novelties, bookends, plagues, ete.
mand! Blg profits, Stewart's Btudio, Ell.'r!
West _18th, Chicago, Dept, PR,

WE Btart you in business, furnlshing out-
fits and instructions, operating ““Speclalty
Candy Factory'® home. Men and women,
earn $25.00 up to §70.00 weekly, all or spare
l!me Booklet free. W. Hillver Ragsdale,

ne., Drawer 4, East Orange, N. 1.

EXTRA Money! Every week, Practieal
home mall order business, Clenco, Box 17,
Verdun, Montreal, Que.

Write

Grow them now,

[ prod-
1.15.
Lego

24 WAYS To make money 10c. Husiness
Builders, Hanover, Mass,

ETORAGE RBattery recharging ecompound,

long 1fe, rapld charge. Booklet free, charg-
ers wanied. Owoto, 2819 Hyperlon, Holly-
wood, Calif.

$1.00 MONTHLY Open: New York office
for business and personal purposes. Estab-
Hshed 15 years. Co-Operative Mall Bervice,
126 Lexington Avenue.

BARGAINB—Paint spray outfit, gasoline
englne drive. Termi—trial. Helmick Paint
Bpray Exchange. M-T64, Troy, Ohlo.

“BUCCEED Through Tree Burgery.'” Get
F;rl}-cuhrl. Gullek School, Lambertville,

INCREABE Your Income. Sample
of Income Inereaser, devoted to mak
ey qulekly and honestly. Ten cents. Income
Increaser, 177 Biate Street, Boston, Mass.

PROFIT With new products. Make, sell,
repeat. Analyels. Research. Guaranteed for-
mulas. Blggest catalog free. Bpeclal prices,
leads. Glibson, Chemist, BD-1142 Bunny-
gide, Chicago.

EARN Money: Learn corresponding for
newspapers and magazines. ‘Write Publish-
le Berviee Bureau, 4258F Drexel, Chicage,

copy
maon-

BEST Mall order propositions from every-
where, full vear 10c. Scott, 933 Hickory,

Et. Louls, Mo,
FREE: *'Matl Order Buecess.”" Mall Or-
der Research, 26 South Logan, Trenton, M. J.

HOW And where to obiain eapital, fully
explained, particulars free. Btar Bervice,
Wapakoneta, Ohio.

BRINK'S Trade Directory—The most com-
plete ever published for salesmen, agents
and mail order dealers. Priee S0e. M. De-
vine, 820 M. Wrightwood Ave., Chleago, TIL

IF You have some time you would Hke to
use operating rug making machine at home,
and want big wages besides profit on rugs,
ask for proposition. Easy, pleasant, profit-
able. Work when you like, Materials had
everywhere. Eend today for offer. C. Old
American, American Trust Bldg., Ban Le-
andre. Calif.

HHL Order business is your opportunity.

I'tr began small, now earn thousands
yearly, hu personal contact. Boundless op-
portunities,” Have had over 30 years experi-
ence: will help you sueeeed. Bend 25¢ for
valuable booklets, nome free. B. Breniser,
257 South 21st, Philadelphia.

LEARN Account eollecting. Good Income,
quirk resulis. Interest booklet free, MNa-
tional Collertors Assn., Newark, Ohlo,

FREE PFlans, books, elrculars.
thousands of dollars selling by mall. Home,
Spare time. Mail Order Inﬂitn‘te. 193-G
Tompking Ave., Brooklyn, N

ARTIFICIAL Marble nnlt-rj'_ﬁmrln:. in-
structions covering wood or cement flooring
13 inch thick, fireproof, all eolors, Jow cost,
ornamental casting, conerete, plaster, Ec:pxll?-

Make

mache, garden furniture, statuary, le
malds, g{mlcul:n free. Chris. Mahler,
Elmaon

PLABTEX Industries offers industrious

men an opportunity to start a business of
thelr own, manufacturing art goods, novel-
ties, souvenirs, ete., in Plastex and marhle
Imitation. 5¢ materlal makes £1 artlcles.
Rubber moulds furnizhed for speed produc-
tion. Small investment brings big returns.
You are just in time for the big 1936 busi-
ness. Wrile for interesting booklet malled
free. Plastex Industries, Dept. A, 1085
Washington Ave.. New York.

“FREEL Bookiet describes 107 plans for mak-
Ing $20-5100 weekly, in home or office, busl-
ness of your own. Elite Co., 214 Grand Bt.,
New York.

GET Lots of mall. Money making offers,
ete. Your name in 10,000 directorles, 2Z5e.
Hoseco, 4627 Glenshade, Cincinnati,

BTART Little business anywhere., Every=
thing furnished. No canvassing. Maywood,
PM-923 Broadway. New York.

I WANT To send ¥ou proof of the won-
derful pulling power of Popular Mechanics
Magazine's eclassified pages. What's your
proposition? Write me today. F. W. John-
son, Manager, Classified Advertising, 200 E.
Ontario Bt.. Chicago, TIL

BELL By mall. Books. novelties. Bar-
galns! Big profits. Particulars free. B. Elfco,
525 B. Dearborn. Chicaro.

MOMNEYMAKING OPPORTUNITIES

PATENT Your [dea—Write Immeidiately
for two free books, ‘‘Patent Protection” and
““When and How to 2ell an Invention." Ful-
Iy explain many interesting polints to inven-
tors and illustrate Aimportant mechanical
principles. With books we also gend "“Evl-
dence of Invenilon' form. Prompt service,
reasonable fees, thiriy-seven years® experi-
ence. Arb!d risk of delay. Address: Vietor
J. Evans BRegistered Patent Agtor-
f’un BﬂE-E, Vietor Building, Washington,
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IMPORTING, Wholesale sourres llsis over

ANXNY Pormula three dimes or money back.

three milllon ltems. 2% postpald. Bupplics, Catalog free. Ogg Laboratorles, Tampa,
Box 461, Manhattan, Kans, Florida.

PRESIDENT Roosevelt relief bust plague BUCUEED Wilh your products, Blake-sell
rubber composition mold and  marblelzed | them. Learn how. Formulas. Processes, An-
east,  Cowell Institute, Grayling, Mich, alyses. Catalogs, eirculars free. 1. Thaxly

“TIF You did not ses our full page adver-
tisement in June Popular Mechanles write
for our blg money maker for agemts, Prog-
ress Distributors, D-A, 1 Esst 43rd Slreet,
New York.

EXTY That depression! Make £1.00 bottle
vanilln for 4e] Fifteen valuable extract for-
mulgs that have made fortunes [or others,
with completa plans for starting well-paying
business on $5.00! Send £1.00 only., Bal-
Isfaction puaranteed. National Trade Mart.
East Hariland, Conn.

Co., Waghington, . 0.

“"BECEET Formulns. The lucky seven prod-
uctd that have made millonalres. Enormous
domand everywhere. Start at bome. No In-
fringements, Small espital. Guaronteed
manufscturlng Instructions, unique sales plan

and free coupon, $1. Thoe Press Bervice,
Buffalo, N, ¥,

POLIRHES, Cosmetics, Inks, specialties,
Insecticides, trade seerots, ote. Complete
eullection. Tested: wtnnlud. £1.00,

E. MiLaughlln, 138, Yonketi.

Y.
B et
ICELESS fcel Colder! (_.Te-nnﬁ. Cheap-

EAURN Excellent oommissions. Free sap-
pltes. Henry, 126 Lexington, New York.

er! Instructions, 25c. Dufly, Covington, Ky.

BEENSATIONAL Two-bit mall order plan
25c. I"‘lrtiruh'r! free. Benton, 1583 Chest-
nut, Liherty, N. Y.

JOHNBONE Auto and nickel pollsh. Send
ong dollar for formulas. J. Johnson, 14809
Patton, Detroit, Mich,

MAKE l'-:\'.lrn moeney. No canvassing, won
derful opportunity. Man 2oe, :quq,mneu
1418 Edeewoad. Hacine, Wis,

lile BRINGS Copy Nationsl Mall Order
News, Box 1775-PMA, Hoanoke, ¥irginia,

T BINCCEED With your products, Malie-gell
them, Learn how, Formulas., Prosesses. An-
alyses, Cataloge, circulars free. B, Thaxly
C,, Washingion, D. O

PLANS Others ask dollars for, 10c. Hart-
man, 2438 W. Linealn, Nehe.

LEARN Bign palnting at bome. Be Inde-
pendent. Earn §50 Lo $100 weekly. Partle-
ulars free. Pomeroy Serviee, 1121 Tth St.,
I'as Molnes, Towa,

“HOME Factory.*
useful things.

BIG Money at home plating auto parts,

Make amd sell 101
e, Elyte Bupply, Linden,

veflertors,  mirrors, chandeliers, hy Iate
met hodd. lence unneécesaary. Free par-
%Ill‘l.l;ll:u. Gunmetal Co., Ave. N,, Deeatur,

FREE Booklet deseribes 107 plans for mak-
ing §20-§100 WEEUI% in home or office, busi-
E:;; %‘ Four own Hte Co., 214 Grand St.,

FORMULAS, PLANS, ETC.

A TINTHE TFor s guuarter. DMuoke finest
shaving lather eveam fron materials oh-
talned any town, Formula. Opportunity Bul-
lotin, 10e. Waldo, Dox 20i, Dallas, Texax

GUARANTEED Formulas—Xew fast sell-
ers.  None betler. est prices. Catalog
free, Tiemileo, 33, Park Midge, 100,

A FREE Sample oopy of Income Inereaser
glven to each porson sending 18 cents for our
collection of 500 money making formulas
and trade secrets., Income Increaser Maga-
xine, 177 Rtate Street, Hoston, Mass,

ANALYEIS, Jesearch, Newest guaran-
teed formulas, DRiggest catnlog free. Spe-
cinl prices, leads. Gibson, Chomist, BD1142
Bunnyslde, Chiraga,

5007 PROFIT. Make, sell to gtores, mal-

ored pencils that write on glass, 5 cobors,
Formuls 30e (colnd. Colonfal, Dox 75,
8t. Catharines, Ontarlo, Cannda.

ANY PFormula £.50, three £1.00, Cole

Laboratories, Bryant Pond, Malne,
H-UAH.ART'EE‘D Formulas! The kind that
li:nﬂ Terrone, 23 Htatlon 5, Brooklyn,

'H-L ABS Working formulas, etching, drill-
ing. cle. £1.00. Baie, 1150 Leonard Ave.,
Ht, Louls, Mn.

“DICTIONARY OF Flreworks” juat pih-

GUARANTEED Formulas for athlete's
fool and wart treatments. Bend Dile coin for
both. Mayor Laboratories, Dept. M, 201 8.
Btate Bt., Chieango. Il

500 MONEYMAKING Formulag 25e. De-

seriptive  llterature [roe. Harvey Teepls,
Decatur, Tndianm.
ED Formolas—Newest, Dest, Iowest

prices. Catalogue free. Grinstend Labora-
Jory, Edwardsville, Tilinols.

J (i FDRHLTIME. Facls, pmcﬂwu. trade
secrets In Dr. Brown's Formulas—
J80 pages. Price, postpald t] oo, Ogllvie
;ullllshlnu Co., M Rose Bireset, Dept. I35,

o

ork.
FonrMULAS Tatest money makers. Lit-
erature free. Belfort, 4042 N. Keeler, Chi-
oag0.

CHEMISTRY

BEND 15 For npew [lUustrated chemleal
experiment book with over 300 formulas =nd
tesia, Also receive entry hlank for £100.00
cagh prize eontesi. THuostrated eata al
apparatus and chemieals free. G,

124 West 22 Bt., New York Cliy.

257 CHEMICALS With experiments, [de,

Kayara Chemical, 5522F Fi. Hamilton
Tarkway, Brooklyn, N. Y.

FREE—=end for st of new tec-hntr-ﬂ
books at  sensatlonal dlltmlril.l H. Winn,
121 West 20 8t., New York.

ANALYEIR. E-u!-u".'h Neowest guaran-
teed formulas. Birgest catalog free. Hpecial
rices, leads. Gibson, Chemist, ~1142
Sunnyxide, Chilcagn.

FREE Chemistry ratalogs, lles at
S¢l  Enquip complete lahoratory. 10e

far postage and handling,

Kemiit I}‘orﬁrrv
IYttD;I-, 135 Johnson Street, Hrooklyn, New
or

HANDBOOK For chemleal experlmenters,
for students and amatenr chemists, revised,
Iusirated, &S0, Chemiecs]l ostalogue be.
Rookilst free. Reading Scientific Company,
Reading, Pa.

CTHEMICALS, Laboratory glassware and
apparatus, f‘ltﬂm CP. RBiological Supp
Co,. 1176 Mt, Hope Ave., Rochester, N. Y.

AGENTS WANTED

SUMMER'S Easlost 25 seller. Linuid
White, cleans all white shoes, easy demon-
stration gets business, Large profit. Wil-
linms Corp,, 368 Pine, Moniclalr, N. J.

MANUFACTITRER Ofers big dally com-
misalons, ateady employment, Hberal rash
bonuses, Complete new summer line tallored
shirts, meckwear, dross and work panis, onl-

'I!p:l]m] tiﬁlgtl ml_:u, .,ﬁ”“ “;Il_uﬂriuﬂﬂ; Tap- ﬁlmu Eurl:l';:lﬁeprm ""&'FJ?“:]"' I'lrlFur full

mulns, L 1 B, Vs elngart, w Or= me, L TilR Lodmy, ackard

leans. . i Shirt Corp., Dept. 221, Terre Hauts, Ind.
RBEAUTIFUL Lovely complexion. For- WANT The surprise of your Hfe! Amnz-

Eu!l one dollar. Polk Agency, Franklinton,
8.

EXTRAORDINARY—Wealth  using  for-
mulas, Large catalogue fres, Brown's For-
mulary, 212 East Whaters, Tampa. Florlds,

FORMULAS: 110 Unuszal money-making
oppartunities. Less than le per formuls
Particulars free for stamp, Tri-Clty Serv-
Towa.

Ire. Rox 151. Davenport,

FAST Bellers amalyzmed Truplication
puaranteed.  Write,  Assoclated Chemlsts,
Indinnapolls, Tndian,

ing opportunity for men and women. Make
mare money solling our hig line killers,
Tond speclalties and dozen: of premiom eom-
binations that are wonder bargains.  If
you're looking for a lne to beat chaln ators
prices write today for free proof.. ©. I
Togslad Company, Dep't PM, Kokomo, Tl

£1.85 HOURLY! Amazing No-Flatz flxes
punctures without patrhine: maokes tlrea
puneture proof]  Instantly—npermanently seals
holea made by pails, ete, Rig sellor. Froe
gimple offer, No-Flatz, Dept. C-173, Cin-
cinnatl. (¥hio,

GUTATLANTEED Formulas—&lmple, Inex-
pensive methods of crealing miracle prod-

uets, No educatlon necessary. Dime for st
of 123, Special (ol comfort serret, 20,
Hornig Consolidoted Service, Elizabeth,

New Jersey.

GREATER Demand for leather tles
Large assortment. Send fifty cents for sam-
ple and kit Two branches: Wonder Ner-
olty Mfg. Co,, 50 Harmon 8t., Detrnit.
Mich, and Windsor Cap & Texilles Limited,
Winidzor, Capada.

POPULAR MECHANICS ADVERTISING SECTION

MAKE CGood money taking orders; shirts,
tles, underwear, dresses, hoslery. malneoats,
Ell'lll. uniforms. Hales kit free! Nimrod

ompany, Department 8, 4922-28 Lincoln
Avenue, Chicago.

AGENTSH, Make and sell gusranteed Ink.
Defles erndintors. Send 25c for two guart
supply. HRetails §1.00 quard. Acid Prooflnk
Co,, 011 Holland Bidg.. Ht, Louis, Mo,

450% PROFIT In new automatle gas

lighter. No flint or flame. Lights pas in-
gtantly. Retalls !..r_. ('aats wyou $1.00 a
dozen 6r 15 dozen 1 &, 00 pullmld. Bam-

Box PMG-43,

Ell like. Hnr Hﬂ Co.,
radford, Pa.
TB'.&‘ESPLBENT Day and night slgns.
14%: de, retalls 250: over 1000 deshions:
|lmplu "froe | L-n‘_r Department 648, 8 West
n'r

Broadway,
T BHLL H-tnrn-l fl-nlnr fresh gum. Big
Bample outflk G0e. Ameriean Chew-

rofita.
"\?I'J Mount Pleasant amd Fourth, Newark,

$6.00 HOURLY. Amazing Karnu refin-
ishes auto like new without rubbing, palish-
Ing, waxlng or palnting. Wipes on with
cloth. Lasis B to 12 months. Free sample.
Karno, I -8, Clneinnatl, Obhlo,

AGENTH—Make $72.00 from 39,00 Invest-
ment. Every bome, store. factory a prospeet.
Write today. Quick Bandages, B0l Norih

Sangamon, Chicago.
H%R.hﬂ{I-E Ironing cord. Saves electriciiy.
Abolishes scorching and kinking. For tele-

phones also, 1650% profit. Sales guaran-
teed. Big free offer. Neverknoi, Dept. TA,
4525 Haverswood, Chileago.

WHOLESALE Cutalog free, 300 best sell-
era.  Paty Co., 11687 Broadway, Bmnerville,
Massnrhusetis.

NILEVEL Indicator. Checks oll from the
deivers seal. Bampla 5Hoe. J. Ashworth,
o4 Bo. Maln, Albany, X. Y.

BIG Profits, Comb cleaners, nesdls
threaders. Partleolars,  Miller Co., 508
East 175, Bronx. New York.

BELL " Protect-0O-Uhecl®  pencils, B

rofits. Quick zales. Sample 15c. Centaur

ervice, Box 1338, Albany, N. Y.

MAKE 212% Profit! Metalflx—amazing
new “‘metallie liguid’” instantly, permanent-
Iy repairs metal, wood, glass, leather, ete.
without heat, acld or tools. Haolds forever!
Froe sample. Write, Meotalfix, Dapt, C-313,

CimElnnatl.
ilﬂ STARTS ﬂwn business resilvering
mirrore. Ex unnecessary.  Leam

elyromium ill!::ur Wrilu Sprinkles, A
128, !.hr!uﬁ Indinnn. PR M

CABH Pald for butterfiles, Insects. ' Bee

Hinelalr Display Advertisement on page T44.

UP To $65.00 weekly easy! Hensailonal
new tira repair flzes holes, euts, worn spols,
for 8le a tire! Spreads on with knife.
Dries overnight. Can’t come off. Fres sam-
ple. Tlastle Rubber, Dept, C-410, Cineln-
natl, Ohin

AGENTS: Smash go prices, Bantos coffes
12¢ Ib, 100 sticks chewing gum 12e. Christ-
mas cards, 21 in box, Ide. 150 other bar-
galns. Carnatlon Co., PO, 8t Louls, Mo.

BWEEPING Bensatlon! New principle
potato peeler, cabbage shredder. Removes
eyes, peels, slives, shreds llke magle. Mil-
Hons of hooswives, hotels, restnurants waft-
ing. Whirdwind prafits. Sample 250, Dozen
$L.50. Money back guarantes. Yales Co.,
21 Esst VanBRuoren, Chlerago,

I'LL: Give you groceries at wholesale ba-

sldes gplendid opportunity to make 260 g
week., Hrand new Ford sedan given as bonus,
Detafls free.  Albert Mills, 2771 Monmouih,
Cincinnatl, Ohia.

MAKE Products vourself, Get ths whole
profit]  Tested formulas.  Catalogue [ree.
Grinstead"s Laboratories, Edwardsville, TI11,

EVERY Housewife prospect for new fron-
Ing convenlence. Big profit. Wrlte for pron-

ositlon. New England Industries, Winsted,
Connerticut.

BELL: Novelty fun cards, novelties, !ll:,
Samples, list 10e, Nationnl, Box 500M,
Clinrinnatl.

AGENTS To demonstrate The Electrie
Carpenter. Sea display nd this issue. Car-

penters Machinery Co., Pepl. A, 572 Madi-

son Ave, New Yark Clty.
BUCCEED With your products. Make-sell
them. Learn how. Formulas., Processes. An-

nlyses. Catalog, ciroulars free. B. Thaxly
Co.,, Washington, D. {.

EXCELLENT ‘Tmouserpresser, atretcher,
creaser, hanmer, £1.00, £7.00 dom . Perfech
Ep““ hanger,  stretcher 10e: @be  dox
lulnusa. 203 Van Buren 8t., Brooklyn,




POPULAR MECHANICS ADVERTISING SECTION

AMAZING Practical patented ecombined
tool and double-edge razor blade siropper.
$1.00 seller. Sample 10c. Blademaster, 305
Columbus  Avenwe, New York, N, Y.

AGEXTE Wanted: 5000 ladles aml gents
wrist and pocket watches, Hamilion, 111-
nols, Waltham, Elgin, Good spportunity Lo
become Independent. Ask for free eata-
logue, and new plan. The New York Job-
hers, 71 Bowery, New York, N. Y.

Mty PROFIT! Gold snd eolored sign
letters for windews, offices. trucks, slena,
Maonograms. Easlly applied. Neonlte, Ak-
ron, (Fhio, —

EASBIEST Amd best way o make money.
100 will bring smmple and detalls. J. B
Hales, 117 Jouvette, New Bedford, Muss.

1007 PROFIT. Bell oew 20 all-folder
%1, Christmas assortmont, 10 other fast
selling money making boxes, Extra bonua,
Samples on approval.  Write Schwer, Dept.

4102, Westfield, Mass,
Biti Money supplying  Dusiness bouses

welcomed exclusive wrticle costing $2.00.

Baveas them hundreds. Your price $L00.
Dotatls 16¢. Business Service, Rockville
Centre, N. Y

TREMENDOUS Earnings rierywhere, Lib-
eral samples. “Window Lettering.”” 2410
Maple. Los Angeles, Calif.

WANTED=Direct purchasing azents. No
experlence or money required. Write Pur-
chasing Manager, 174 N, Halsted, Chicago.

.M.;ﬁs I's Mosp rorn and callous remover
will bulld you a steady repeat business. Semd

today for pocket-size trinl outtits. The Moss
Company, 64 Searle Blde . Hochiester. N, Y.

GOLIr Heflecting letters for store win-
dows. Easily applied, Large slzes, penny
each, free sumples! Ablas Sign Works, Tl
Halsted. Chicago.

T PRIJFIT.\HLI. Mall order and local
business plans. A, Prultt, Elburn, 1L

AGLI\TS’-UDWHHH“!‘ o make monoy g
book containing 107 successful business plans ;
bome ar ofice; send for free Introdoctory
l_lguorwe:. Ellte Co., 214 Grand Bt., New

Ok,

PROFITABLE Home business. Legili-
maote, No convassing. Maoyweod Publishers,
P23 Broadway, New York

GESUINE Gold letters far store windows,
Easity applied. Free samples. Liberal offep
to  general agents. AMetallic Letter Co.,
{18-B North Clark, Chicaga,

AGENTS: Stmnping names on pocket-key
profectors. Hample check with your name,
address, 25¢. HStamplng outfita. Emblem
chocks, check-folis, name plates. Eu'l. Mg
Co., 103 Tregraw 8t Hrooklvn, N, Y.

$3.00 OR More an bour. Men, womoen,
Sell home neécessitles, Ble demand.  Sam-
les free, Horner Manufacturing, 578 Jef-

[ferson, Pittsborgh, P 6

“PROFIT With new producis.  Make, sl
repent. Analysis. Iesearch, Guaranteed for-
mulas, Blggest catalog Free. SHpeelal priees,
leads, Glbson, Chemist, BD-1142 Sinny-
gide, Chiragn,
FREE Sample new pholo noveltles, G007
profit. Novel-Ad Company, 3327 Norlh
Are,, Chiragno. ...
DAILY Used, steady selling. 25: house-
bold necessity, Good profit, Southern IMrod-
Jets, Endd, Okla,

TBIG 0 Lnnllﬂhsium taking orders for “'Fa-
mous Shirte." Free smmpled. Famnous HII!I'I-
Company, Dept. PMM, Milan, Tennesiee

TIHMG Sioney snd fast sales. Eiery owner
buys gold Initlals for his aute. You charge
§L.50: make £1.45. Ten orders dally easy.
Write for particilars and feee sample. Amer-
jcan Monogram Company, Dept. 40, Easst

Oranee. N J
Washes clothes guickly.

NEW Cleaner!

Cleans  everything. Premijum  desls. Free
gample.  Besteo, 5007 Irving Park, Chleago.

1niG Mﬂl‘l!’;l’ applylng gold Inillals on au-
tomobitles. KEasiest thing today. No experl-
Free sumiples, 1081
Washington, Boston, Masé

SELL Townsend pesteards, big demand,
large dellar assorimeni staris you., Chariton
Assoointes. Chirago, TiL

HIGH-GRADE SALESMEN

ence needed. *“Ralco,"™”
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SALESMEN: Everybody now buying book
matches, labels, carbonlzed salesbooks, pric-
ing sets, memo books, complete line busi-
ness  statlonery. Free deals. Wonderful
sldeline. Comm. dally. Free salea porifolia.
Willens, Dept. KK-2132 Gladys, Chicage,

BULENTIFIC Moth control offers genulne
opportunlty o ambltlous salesmen, ‘Tested
sales plan, free elabwrste sales mandal. Gen-
orous bonus,  Freo gifts make sales easy.
;Hnn Arwell, Ine., Dept. 06, Wankegan,

LARGEST Commilssions, quickesi sales
are made on our Lrushes. Write for prop-
oiitlon. Wire Orip Baniltary Hrush Corp.,
220 Bouthern Boulevard, New York

PROFIT With new products. Make. sell,
repeat. Analysls, Heseareh. Guaranteed for-
mulas, Higgest eatalog free. Speclal prices,
leads. Gibson, Chemist, DT-1142, Bunny-
alde, Chicago.

MAMN—Handle regular store route, Place
nationally advertised Se-10e  counter eard
medas.  New asplrin deal—# tablets Ge. H5
other fast aellers, 100% pmolit. XNo invest-
mient. Enmnles free. World's Products Ca.,

Dept. 7810, Spencer, Ind.

HELL Uﬂl.’l‘-’ (1) all wool sults to got yours
without cost. Xo lbmit to number of suits
you may earn. Priess 1493 0 $26.95
Zipper leather carrying case, Bample line
free. Mo experience needed to make blg

maney.  All sults Individuslly eut and nil—
ored te measure.  Satlsfactlon or

bark guarantes, Three Star Clathes, lJuuL
d8A, 30 So. Franklin, Chivago,

FLASHLIOHT Keycase combination. dhe
cadhi or stamps brings sample. Albright,
170 Fifth Ave., New York Clty.

" DONT De a job hunter—Siart your own
buziness on our capltal. No hard Unies: na
lay-offs; always your own boss, Hundreds
average $3,000 (o 35000 annual sales year
after year. We supply stocks, equipment an
credit, 200 home necesalties. Helllng ezpe-
rlence unneredsary.  Wonderful opportunlty
to own pleazant, dignified. profitable buosi-
negs backed by world wide Industry, Writs
Bawlelgh, Dept. G-U7-PPM,  Preepord. TIL

GOLD Reflecting letters for store windows.

Large sleges penny each. Free simples,
Modernistic Blgn. DB-300d Lincoln Ave.,
Chicago.

SELL Neeeisitios: amazing profts, Hun-

dreds of fast selllng [tems in our line, Xew
sales plnns and free glfts clinch sales. Cal-
:.lllu-; free. Natlonal PProdocts, 116, Berwym,

RIURAL Talnt men  Manufacturer wants
man ta take orders for Jow prieed high
quality palot {money back guarantees), Also
guaranteed roof coating, mwolor amd tractor
olla and greasés sold on long terma.  No
down payment. Our men earning 5200 Lo

£000  per month  {sworn statement). Fres
oulfit.  No  Investment. Full  cooperutlon,
Hox P40, Fort Worth, Texas,

MEXICAN Feather pletures.
brings $1.00 worth sample aml detalls,
fumded 1f unsatlstied,
tado 1503, Mexico City.

EXCLUSIVE  Terrltorles! Ake-0-Var
teothache rompound!  Technlservice, PM-1112
AMerchandise Mart, Chicazo.

" FHEE Informatlon blg Income opportuni-

2% (atnmps)
He-
Mexican Art, Apar-

thea, Profitable, pleagint oceupatlons. Sel-
entiflc Itedearch Hervies, I02 Bixih Awve.,
Kewark, N. 1

BUILD Stealy Ibcome showing lnuzl.n;

L 'HH In on [umullrl.l:. of our mew copy-
rlghted ""Bank Duay'" deal wnd husiness stlin=-
ulatar for every rrtall merchant. Sweeplng
rountry! No premiums. Positive  money
bark cuasrantee to  Inerease sales 10% Lo
209, Bells an slght, Sure repeater, Tp to
$15.00 rash In your pocket dally. Ezperi-
enen  unnert=sack.  Write for cumplete froe
outfit. Federnl Trode Doilders, XX-176
Adams, Chieago.

EXULUSIVE?!
rior sdv.
Large apolt rash

Pu]j.\Tl' |II:I.II'[_|..|.-ITIF. .HI.IIHE-
matehy book lipe from migr. direct,
roimnm et faris  today.

new Alumaweld to machlne shops, eorages, | Dept. -7, Mateh Corp. ol Amerlea. 0041
factories! Ruccesstully  solders aluminum, | West Grand, Chicagn.
die cast metals, cast fron. stalnless steel. | ~ SELL Jelly-RKwilk, eensatlonal  instant
Bales kit makes quick easy sales for yoal Jelty with true frull favor. Fruft julees
Repeat profits mssured—Write toduy! Alumn- unnooessary. Users everywhere, IHig profit,
weld, 2440 Bouth Parkway. Chicage, Iillnois, Free gsmple. Callfornia Jelly-Kwik, ur-
T LOWEST Prices on  earth—100 ragor | Donk. Calif
blades 250, gross ghoe Inces $5e, domen neecdle NEW Speclalty—Sells every business and
hooks 10¢, thousamds other bargains,  Origi- professfonad man. Four $10 sales dally pay
nal Mills SBales Co., 801 Broodway., Lotated 280 weekly, Fermell cleared over $1,000.00
in Xew York only. Other branches discon- monthly, Write, F. E. Armstrong, Presi-
timued. = dent, Dpt. PPM, Moblle, Ala.
ENGRAVED Name | plnm. #igns,  num- BM.F‘MII:\' Giet us had debts to collect
bers, profits large, particulars free. Bample from  garages, velerimarians, doctore. ey
15, Pretl Tiros.. Winthrop, Mass | tmily. Dudget Co., 408 Advance DBldg.,
A[AN In each fown to plate auto paris, Cleveland. Dhio.
reflectors, hathroom flxtures, refinlsh  beda, A!II'LRI‘\'T} New kitchen tool.  Tosltive
mirrars, chandellers, by late method; ex- | necessity.  Sells all bowe,  stores.  Clicks
perience unneessary., Simple plan of manu- instantly. No comoetition. Gadgets, 2387-P
rn'lilitrintll-l ‘Ihlrlnt |I;Ila you ll': h:iE mnn!': #, Hl Lo Angeles.
making . bisineas, re¢ particuiars - an BELL Vnion lubel printing, Laowest prices.
proofi. Gunmetal Co.. Ave. H. Deeatur, I, Blg commission advanced Bueiness statfon-
EXGRAVED Initinl plates, nameplates, ery, anleshooks, fLags, polltlral campalen
Blgna, numbers. Enamel finlsh, fve colors, Hteratore, proce2s embossed prioting. book
blz proflt, Hilton SBpecialty, 28 Portland, matehes, ele. Free ecut serviee.  Samplea
Procidence, B, 1. free.  (Concymers PPress, T-32 W, Washing-

COIN Money gelling colored people.  (Give
away free pirtures of Joe Louls with hair
mrluzmlnm Valmor, 2241-XM Indiana Ave.,

CHEn.

MAKE And sell your own products. Em-
ploy agents yourself. Woe aupply formulas
and Tull Insiractlons For making tollet prep-
aratlons. pecfume. favoring extracts, soap,
hotsehald epertalties. Valuable boeoklet free.
Natlonsl  Seientific  Labdtatorles,  1050W
Broad, Rlchmond, Yo

ton. Chilengo,

MARKE More money taking order:; shiris,
ties, underwear, dresses. hoslery, ralneoats,
pants, uniforms. Bales kit free! Nimmd
Company, Department 653, 49%22-28 Lineoln
Avenue, Chicagn,

BELL  Master umtmlr waler softener o

homes, busipesses, Pays for itsell. Cone
vincing demonsteatlon.  Complete  1ae,  Tib-
evill  eoimbilaslon.  Master, Inc., T08 Penca
Niilg., Minneapalls, Minn.

BE Independent. Own your business; ex-
perience unnecessary, selling $10,000 aerl-
dental death, $50 merident: $25 glck weokly
benelita—E10.00 yearly. Other movnnits pro-
portlonate, Guaranteed steady renewal In-
codme.  $T20,415,60 securlties deposited. Tni-
versal Palley, 716-A Lefeourt Bidg., Newark,

New Jersey,

BOMETHING New In fire extinguishers—
Hed Comet Automatles. Proved in west fee
years. Exdluslve terrliory, Low price opens
pockethooks. Write, Red Comet, 404 Comet
Bullding, Littletop, Colorailn

SALESMEN: Soll advertlsing novelties,
calendars, fans, thermometers, ete., for na-
tlonally known firm. Liberal commisslons,
Btanwood Hillson Corp., 21 Statlon S,
Brookline, Mnass.

SALEBMEN—XNew deal guaruntéis slores
$10 for one. Twa 315 sales net you 320
dafly. Bayers. 2R01-123 thﬂ’lrld Chirago,

FREE Booklet describes 107 plans for malk-
ing E20-5100 weekly, in home or office, busi-
ness of your own, Ellte Co., 214 Grand Bt
New York

BRAND New grab-bag deal. Golng big
everywhere—bilz profits—swift sales—fast re-
peats,  No  restrictions.  All  dealers bauy.
Art! H&H, 4173 Hltrul.md ihlr-nm

STAHRT A business of your own! HEﬂHIII
a_ subseriptlon representative for ““Popolar
Mechanlez. " No eaplial regoleed. Liberal
commisslons. Alonthiy bonus. Write for de-
tallsa. V. D. Angerman, Clreulation Mana-

gor, 200 Esst Ontario Street, Room 2335,
Chieaga,

HELP WANTED

MAN Wanted—Manufarturer established
46 years will fAnance responsible man with
complete stock of puarantesd food. farm and
household nocessities—you pay when sald.
Mighty attranctive proposition. Good Hving
right from start with steady lnereasze for in-
dustrlions man, Tl values eombinatlon deals,
premiiums anid fast-selllng  specials now In
effoct, B. M. Anderson sold over 510270,
A. M. Koarel over ST 48, and H. E.
Medillen over 11415 In one week. Tleas-
ant autdoor work. Experlence nol peccseary.
Mo slack seasons or lavofls. Write today for
“No-Investment'" offer.  AleConnon and Coin-
Jpany. Room AHGS, Wisona, Minnesnts.

LOCAL Agents wanted to wear aml dem-
onstrate free sults to friends. Mo cunvass-
fng., Up to $12 in o day easy. Experlence
unnecessary.  Valuable demonstrating equip-
ment, actual samples free. H. 1. Graves,
Pres., 1300 Haorrfson, Dept. G-817, Chirago,
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RELIABLE Man, each town for sales pro-
motion work. Willard Assoclates, 1316 Lex-
ington Ave., New York City.

GO Inte wholesale business without Invest-
ment. Call on stores with blggest line self-
pelling counter displays: Aspirin, razor
blades, handkerchiefs, bLreathlets, household
cement, T8 different ftems. . Up to 125%

rofit for you. [Ezperiencé unnecessary.
Yrite for catalog and plans. Procopax,
Dept. 38-A, 1058 B. Troy, Chicago.

SELL: BRebuilt watches. New watch ap-
pearunce  and guarantee.  Amazingly low
prices. QGrosaman Jewelry Co., 4666 State
Bireet, Chicago.

DESCRIPTIVE Details free, new big book

for landing top noteh s=alary jobs. Don
Elwmt. G536 Hayes Drive, Los Angeles,
allf.

OPERATE New Eind of local contracting
business, without ecapiial or experience. Free
approval offer.  Albert SBervies, & North
DNearborn, Chicago.

MHS. M. earned $2067, three weeks, rais-
ing mushrooms in cellar! Exceptional, but
your cellar, shed perhaps sultable. “We buy
crops.  Hook free. United, 3848-A62 Lin-
oln_Ave., Chicago.

CABH Pald for butterfiies, Insects, Bee
Binclair Display Advertisement on page 144,

BE Your own boge! Splendid chance to
make $42.50 a week supplying famous
“FEanol”  products to steady consumers on
weekly route. Automobile given if you gqual-
ify. Detalls free. Albert Mills, 2765 Mon-
Juouth, Cineinnati, Ohlo.

OUHR Balesmen earn £7.50-830 daily pre-
senting our guaranteed retall stores zales

iimamnliun plan. Natlonal, 1451 Broadway,
ew York City.

PROFIT Gathering mots, herbs.  Thetalls
for stamp. Merritt, 1752 Nicholsen,
Et. Louls

EDUCATIONAL AND INSTRUCTION

LINGUAPHONE—1T'nique language meth-
ol brings volces of native masters into your
own home. 23 languages. Write for free
hooklet. Linguaphone Institute, 32 Rocke-
Teller Center, New York City.

LETZLER'S Course explains master sales-
manship, & volumes posipald $3. Wilmack
Institute, Olyphant, Penna.

“MASTER Balesmanship.™
course §1. Clrcular for stamp.
tute, D-1613 Palatine, Illinois.

BlG Bargain catalogue educational matter
10¢. Hanfling, Y-789 Broadway, New York.

I CAN Teach you to write songs. Big
demand for lyric writers In this uncrowded
professlon. Bend for detalls of my low priced
ten lesson home study course, Larry Conler,
Bulte 412 C, 1585 Broadway, New York.

HECRET Service. Particulars free. Write
immediately. George Wagner, M-2640 Broad-
way, New York.

Complete £5
Lonk Insti-

POPULAR MECHANICS ADVERTISING SECTION

FOR ADYERTISERS

13 WORD Advertizement In blg fletion
magazine reaching 40,000 buyers, 3100
Extra words de each. Three insertions price
two, Welrd Tales, £40 North Michlgan,
Chicaga.

ADVERTISE: 24 Words, 40 newspapers,
£2.00. Goodall Advertising Agency, 0
Bankers Building, San Francisco.

S0 LI LIVE, Active, fresh names of buyers
of automotive specilalties $40, or 510 per
1000, Guaranteed 1005, Clreulars malled,
up to 9x12—{4.00 per 1000 {0 hest names
for best resultz. Earl J. Behling, Dox 944,
Los Angeles, Callf,

MEN Wanted willing to learn landscape
designing and fill blg paying positions as
landszcape architecta. Free test of your nat-
wral ability and chance to win in $750 con-
test. No cxperience needed to start. Earn
while you learn. Write today for free test
blank. American Landscape School, 400
Plymouth Bldg., Dez Molnes, Towa,

HOME Btudy courses leading to degrees:
Arts and sclences, philozophy, education, law,
letters, theology. psychology, an:ln!ﬂinz
chemistry, business and commerce
others. MeKinley-Roosevelt University, Chi~
Cago.

WORK For ""Uncle Eam." Btart $105-
$175 month, Men-women, age 18-50. Com-
mon education. Are you eligible? Get our
free guestionnaire—find out. No abligations
whatever. "M‘ilb. Ozment Instruction Berv-
ice, Dept. 101, 8t. Louis, Mo., quickly.

IRA . achine drawing ofie
study courses.  Educational Institule, Box
833, Lubbock, Texas.

CHIROPODY Taught by correspondence.
Evans B8chool of Chiropody, Montgomery,
Alahama.

. B, GOVERNME ositions. $1700-
£1900 and up a year. Let our expert (former
government eXaminer) prepare you for a po-
gitlen fn the rallway mall service, rural car-
rler. post office. customs and other branches.
Write today for free booklet. Dept. £, Pat-
terson Behool, Rochester, N, Y.

CARTOOMING—COMMERCIAL ART

“IF You like fo draw, skeich or paini—
Write for free talent test and art hook.
Give age and occupation, Federal Bchools,
Ine., Diept, P76, Minneapslis, Minn.

BECOME An investigator or secret serve
ire agent. Different from all other home
study eourses. Particulars free.  Interna-
tional Becret Berviee Institute, PP-T6,
boken, N, J.

LEARN Auto mechanics, body, repairing,
welding, electricity, refrigeration, Dlesel.
Bilevinson's, 20084 Main, Kansas City, Ma.

WANT Government job? Start £105 to
$175 month. Men-women. Quallfy immedi-
ately for mext examinations. Many being
annoyneed, Common education usually suffi-
clent, Full particulars, list positions amd
eample eoaching. free.  Write today sure.
Franklin Institute, .l Bochester, N. Y.

STAMMERING Correcled. Write V. Les-
ter, 2016 Burnet Avenue, Cincinnati, O

LEARN Latest meéthods solving arithmet-
leal problems quiekly. Frederick A, S8mith,
2410 Bmalley Court, Chicagn,

LEARN Machinist trade, tool, dle mak-
fng. Automatic and hand serew machines.
Modern shop methods.  Actual work. Jobs
openn  for tralned men. Employment help.
Iustrated booklet free. Allled Berew Ma-
chine Company, 601 Lake Btreet, Chicago.

HAYE You chosen your profession? He an
exterminating engineer. There are 22,000
gond towns fn U, 8. without an exterminat-
ing englneer. Be our representative In one
of these towns. Btody at home, Ouor seien-
tifie course of instruction leading to diploma
$50. On easy terms. A gradoate should earn
§60 weekly In any good loeality. Write for
free literature. Exterminating Engineers of
Amerlea, 1809 Radford Avenue, El Paso,
Texus.

BALEEMANSHIP Becrets gimply explained
by a master sulesman $50.00 course eom-
plete $2.00 including examination. Results
guarantesd.  (Btamp.}) Master Salesman,
1480 Page, Ban Franciseo.

HEALTHIANA Seclence of Divine Healing
{copyrighted) requires master teachers and
practitioners a8 centerheads in many eom-
munities. Pleasant, profitable profession.
Write Hev. Flewell. 31%7 Tiffin. Toledo, 0.

LEARN Diesel, radio, alr conditioning I;';

home,  §10 t'oln'pTHu Home Hystems,
Lyon 81.. Ban Francisco.
BETAMMERING, Sluttering correcled.

Write Lewis Institute, 12052 Woodward, De-
troit, Michigan.

AMATEUR Cartoonists—Win $25.00. No
drawing ability necessary to win. 26 prizes
In all. Hush name on posteard for valoable
tips on “"How to Make Money With Himple
Carloons,'” eash prize eéntry blank and rules.
Bend no  money, Cartoonists” Exchange,
Dept, -87, Pleasant Hill. hio.

BTARTLI vew  “"Blght-Correcting™
method makes it fun to Ium art at homel
Complete  course full BOTEEOUE poses,
over 150 lessans, -!rwrlu tlpnr. only £1.00,
Limited offer! Aet quiekly. Guaranteed.
Artlsts Models H-tud.tn:. Dept. PM-7, Mem-
phis, Tenn.

GAG Writer will furnieh original ideas
for marketahle cartoons. Write Welton Tin-
ney, Winnaboro, Texas. i

“CAHTOON Fun™™ booklet of worthwhile
tips for beglnning eartoonists. Profusely
illustrated 10e. Cartoon Hobot, Box 16888,
Milwaukes, Wis.

MAKE Money copying, duplicating funny
eartoons, Bend for amazing free illustrated
folder  today. Palsley-D, Kinloch Bldg.,
Bt. Louls. Mo,

CARTOONING Course:—i0  lessons,

500

YOUR Ad in 100,00 ecowboy song bDooks,
will reap you a harvest. Ineh display only
£4. Hample copy, 25c. Empire Novelties,
Peterhorn, Canada. i

25 WORDS, 25 Magazines, three monihs

$1.50. Empire. Shawano, Wis.

ADVERTISE: 24 Words in 250 news-
pers $10.  Lists free. Adveriising Bervice

ureau, 4258 Drezel, Chicago.

BUSINESS SERVICE

INCREASE Dusiness with our
motion plans, ideas wrlitten for your par-
tleular lime. Willard Assoclates, 126 Lex-
ington Ave., New York Cilty.

ENGLIEH - SPFANIEH, Hpanish - Englich
tranzslatlon: made e word, minimum 205
R, Ortlz (laya, vernment Translation
Bureau, Han Juan, Puerio Rieo,

OPEN A New York office in the heart of
Times Baguare for personal or business pur-
poses.  Inerease sales; mdd prestige. HRoom
number unnecezary. Mall forwarded prompt-
Iy. Omly charge $1.00 monthly. Paramount
Office Bervice-C, 140 West 42nd, New York.

CHICAGO Branch office address, $1.00
monthly. Business, personal, mail, tele-
phome, 24 hour serviee. References unlim-
fted. Personal representation §f  desired.
F;llnmm Mall Becretariat, 0 Bo. Kedzie,
TR .

DELAWARE Charters:

salés pro-

Complete [neor-

porating and organizing serviee $35. Bub-
mitted forms. Chas. G. Guyer, Ine., Wil-
mington, Delaware.

ALL International legal matters. Lie

Yictores Prieto, Mexican Attorney at Law,
F. 0. Box 122 M. Juareg, Mexico.

RUBBER STAMPS AND OFFICE

SUPPLIES

NAME, Address, 2 lines 25c; 3 lineg
A%e.  Btamp Works, Auburn, Nebr.

CUSHION Mounted, nnn-—l.wu Hnes, 20c.
Three 3I5e. Stamp Works, 8514 Bradley,
Peoria, Tl

FREE— ‘\.ev. catalog, MeRechnie Broth-
ers, Dept. E, Calvin, N. Dak.

TYPEWRITERS, DUPLICATORS,
OFFICE DEVICES

DUPLICATOR Outfita—letter size—3$1.98
eash or C.0.1. Multiprinter Company, 5710

Wondlawn, Chicago.
Partable, bought and
116 Bylvlan, Central Falls,

TYPEWRITERS,
!Rn.idi Nahabit,

fNustrations, drawing pens and pencils. $1.00 ATENCIL Duplicator, 8%x11, ellminates
complete. Scovell Btudios, Bex 718-P, Hal- expensive machine—3$3.00. Maywood, 921
lywood, Callf. Broadway, New York.

CHALK Talks. Lauogh uelng program, TYPEWRITERS, Duplicators, multi-
§1.00. Cotalog free. Balda, The Cartoonist, gilph:l Write for free list office machine
Oshkosh, Wis rg:!m Bave half. Proltt, 518 Pruitt

O ety e v, | Blde._Chicago
BOMS, ustrat y cluding practice AR i o
sheets, pens, pencils. §1.00 complete. Fraba mi:i[r:?tﬁmﬂn If}ulmlihn dunEl:lutun “ph“
Bervice, Cashton, Wisconsin. to ;‘-5;_5:_ Prints f“#]“‘ Wm j:;en_

pEnmne rawn, trace ors. Falder free
ADVERTISING AGENCIES Pittsburgh Typewrlter Bupply., Bulte 518,

LEARN ..ld'l‘ertillnﬁ qukkl at  home.
Easy practlcal plan. o 4. Com-
mon_school educatlon :u!'ﬂ:alfnt. Interesting
booklet and requirements free. Page-Daris
Behool of Advertlsing, 3601 Michigan Ave=
nue, Dept. 3432, Chieago.
ADVERTIBE Profitably: $15  reaches
6,000,000 Bunday newspaper readers with 24
word sd. Newspaper, magazipe rate-guide,
free. Chicage Unlon Agency, 20 West Jack-
RO, I',‘_'I'llum
REE—2} Advertizers Hate . 4
El;u. Inuludel eve ing. Im rates.
H. Brown Advertising Aunﬁ. 140 8.
Dearborn, Chicago.
EFERTEBIEG Placed anywhere. Help-
free service. Hate gulde book free.
Blﬁtr Advertising Agency, 189 W. Madison,
Chicagao.

Pittshurgh, Pa.

PRINTING. MULTIGRAPHING, MIMEOD-
GRAPHING, GUMMED LABELS

“NEW Process'”

prints anything withoot
cote. Reproduces [llustrated sales lelters,
circulars, coupons, testimonials. 100—32.50
additional 100, 35¢. Fres samples. Plano-
graph Press, 8341 Wood, Chisago.

BPECIAL! 2000 Business cards £1.00.
15,000,000 visltors expected Texas Centennlal.
“Fort Worth-Dallas Guilde®™ elassifled ad-
vertizing 4¢ word total, Jume through No-

vember. (Minimum $1.00.) Advertisers
groatest opportunity. Rush ¥, remittance
today. “Arteraft Press, Fort 'orth,

10,000 CIRCULARE, Printed, mailed,
$£11.95. M. Midget, Warmsprings, Georgia.
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l:I:UM.lT‘l' Quantity. 300 gheets, 150 en-
e 1.25.  Blmnons, Cromwell, Conn.

um LETTERHEADS Or envelopes $2.00,
5000 envelopes $7.50. Postpald o zone 4.
Lawndale Press, Franklin .

MBOSS0—Thousand I-etlurhndi £1.95
delivered, Balesmen  wanied. Bollidays,
Koox, Indiana, L

1000 20 LB, Hond letterheads (8igxll),
nicely printed, postpaid, $2.95.  Envelopes,
statements, cards, tlekets, wedding Invita-
tiong priced low. Kane's Print Shop, Lafay-
it Indiann.

T PRINTED Personal stationerycabinets—
200 sheets, 150 envelopes—$1.25 post 1,
Louls DeVet, East Kingsford, Lron Moun-
taln, Alirh.

20 EACE tterhends, envelo
Bibley Press, Walters, Rahway T

T D Your own printing. Bave maney. "ﬂrrltu
Tor free detalls. Kelsey Co., G-24, Meriden,

Lonn,
BPECIAL~—1,000 6% Envelopes, printed
$1.95, Tickets, cards, $1.25% Clobe, GIP
Chicago Avenueé, Minneipolls, Minnsaota.
MULTIVHINT Form  leiters, Chemical
rinting outfit $1.98  Cash or

l‘"‘ 14.

. C.0.1.
ulLlu-rIner Company, 5710 Woodlawn Ave-

Chieago.

L"L"TH Sxi, BLAW From drawings I.rl.d
hotos.  Jos Eul., 118 Gozette Ave.,
nitan, Hy.

Sl EXNVELOPES, Lelterheads. post-
cards, 0z elreulars—38.00. 1000 envelope
gllpa, $1.75, 5000, $32.00—poitpald. SBamples,
Gaodprint, 'Elrrll-mllurr, Va.

GUMMED Labels: 1,000 printed., Ix1%,
20 words or less, S0c. JHS Company, Dox
93, Holyoke, !.-Il‘lgj Pl S

1000 G- 28 LIk, Envelopes 3.5 pius

tuge. FKxcelslor Press, Orange. Muass,

100 BUSINESS Cards 20e, roin. LeBiane,
Roxr G864, Mt Vernon, N. Y.

1000 BILLHEADS §2.00, Tilustrations,
Anything printed. Bradsbaw, 3214-F Huron,
Chirago

" ""Patent Quide for the Inventor™”

PATENT ATTORNEYS
INVENTORS—Write for now

free  hoolk,
and Rec-
ord of Imvention'" form. XNo charge for pri-
Hminary information. Clarence A, 0°Briem
& Hyman Rerman, Registersd Patent At-
luma}l. 58-1" Adams RBildg., Washingtan,

T

“INVENTOR'S Gulde,” 100 mechanical
movements, [ree; advises on patenting. sell-
Ing inventloms. Frunk Ledermuann, Tribune
Blidg., New York.

WHAT Tuo invent. List of wanted Imven-
tlong sent free on requesl. Use our legal
furm for nmrdln: evldence of ownership.
Write W. ﬂmnu, B4 Barrister Bldg.,

Wi Iiin%:u'lI .
INVENTORS: Hnnﬂ. immrllill:ll'_l' for jour

caplea of cur new free bLooks, “'Patent Pro-
tection'® and *'Buggestions on Belling an In-
ventlon.” Blxty-elghi pages of Interesting
farts, They tell how patent lows protect you;
kind of sheteh ar model needed; simple steps
to take without cost; how successful inventors
have secured finanelal assistance; show inter-
estlng Inventloma; [llustrate Important me-
chaniral movements, With bouks wa also
send free Evidence of Inventlon form to help
estabiish date of diselosure. Prompt service,
reasonable  fees, speclal deferred  puyment
plan.  Birletest secrecy.  Thiny-six  years'
experience.  Highest references. Wrlie us
oday, The facts in our books are worth
money Lo theé man with o good Inventlon,
Adidress: Vietor J. Fvana & Co., IRegistered
Patent Attorneys, 200-H Victor Duollding,
Washington, 1. C.

PATENTS—Trade marks—Personal zerv-
fee, reasonable charges. Preliminacy wdvice,
ook and dlsclosure form free.  Irving L
MeCathran, T00B International Bldg,, Wash-
ington., Id.
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WE'LL Make it and market 1t for vou
You may have invented or deslgned (or near-
Iy lovented or nearly deslgned) an automatic
machine for doing this or thet faster, or bei-
ter, or more economically. Dut, for one pea-
son or for several reasons, You can't g
ahead. Who are you? What have you done?
We're willlng to step in and help you. We
are i concern of highesl repule, whose prod-
uets, for many years, have been used in the
fimest Induitrles and lants mot wonly In
America but all over the worldl We are re-
parting ta this unusual advertlsement, with
a very mure feellng that it will put ws in
touch with Inventors who peed our ald and
whaose ald we need . F. Woanls, Fediral
Advertising Agency, 444 Madizon Square,
New York. _

INVENTORS Having new ldeas auliabls
for nationn]l distribution should wreite Xa-
tional Inventors Eunmrsu. Dakland, Callf,

“TO Inventors: We are in the markat o
parchase a good patesit, preferably In the
sutomobile accessory llne. W  purchase
outrlght or on royalty basls. Purchasing
Agent, 241 Front 8t., New York, N. Y.

"AUCCESEFUL Toventlons.” Send ten
centia for snmple copy this valuable new pub-
lewtlon showing scores of profitable new
idens for inventors. Bucressful lnren.'l‘:uu..e,,
300 Harrister Blilg., “’uhln;‘tnn D C.

INVENTORS—Hend for 72-page hook on

patents, Reasopable terms.  Consclentious
irestment (o loventors. L, F. Raodolph,
Registered Patent Attorney, $02-E  Vietor

Blde.., Washington, D. C,
INVENTOR'S Universal Educator: con-
talps 600 mechanlcal movements: 50 per-

petual motions ;
julllnl palents
gl:ut: new |deas, Price £1.00 post-
I|:-Ir|i in H.A. Address Alhert E, Ddetrich,
S11-B Calarada 1tds. .

instruction on nrﬂ:u:lnz anid
and selecting an attormey,

PATENTS. Protert your lden by securing
free ““Proof of Invention'™ folder. Excep-
tlonal persanal service.  Establizhed 104,
K. E. Vrooman, 871 Woodward Bullding,

Washington, Iy, .

~ FIRST-ULASH Printing.  Edlimates, sam-
ples furnished free, Globe, Pottsiown. Pa

Loy EXVELOPES £L16D0, samnples for
stam Young FPrinting Company, Box 747,
Wil lln.ip-url. Penna.

ENVELOPES, Heavy 0%, printed 1000—
E__HI! Globe, ]-lu'l: Ga%, Anndarko, Oklahoma,

BUSINESS Cards—Siv thmlnlml “postpaid.
All prices low. AMagle FPress, 5214F Wal-

nut, Philadelphia.
Ll ENVELOPES, Letterheads, state-

ments—$8.75. 1000—§2.050 postpalil Behlake,
Newnort, Kenturky.

(# FPrinting, reasonable
ples I’H-!. Hurmon Company,
E‘lml Philadelphla, Tenna,

Dlﬂ'ﬁ\’l‘:'l'l'r'h samnled.
Jarkson Co.. Harding 8t,, Fall River, Mass.

E\GR-’;‘- URE F'H.nl:lu Lawest aillle
Bamples free. Bunko, Mnlmwk N, Y,

I"EII\ our own. Bargaina, presses,
type. List e, Exchange D-14. 22 Orlent,
Merlden, Conn,_

BETTER Grade printing, reascnable priced,
Free snmples.  Keonomie Press. Leonin. N, T,

1000 BUBINESS CARDE, card case, $1.530,
ll'll]'rr. Printer, Ambler, Pa

BOOKS—AIl subjects, practieal, proflta-
ble. Blg catalog free. Bend e for postage.
Popular Mechanics Press, 200 E, Oniario
Bt., Chleago.

PRINTING OUTFITS AND SUPPLIES

PRINT Your own cards, statlonery, clreu-
lars, advertising, ete. Save money. Eaiy
rules furnished. Print for others, hig profits,
Junior press, $5.00; Job presses, $11. power
5149, Welte for details. Kelsey Co., 13-11,
Merlden, Conn.

rlees, Ham-
418 Ha, 10Uk
Estahllshed

rinting—Fren

PRACTICAL Invenilopa now saleablo be-
fore patenting. What have youf Write
Chartered Institute of Amerlean Inventors,
Trept, 4B, Washington, Td. O,

PATENTS, Booklet free.

Highest refer-

ences. Hest results. Prompineis sssurel
Watson  E. Coleman. Patent Lawyer, 7234
Ninth BL., Washington, D,

'l'-uhlr.lgh:ln1 D. C.

I BELL Patents. Established In 1800,
Charles A. Brott, TTIPM Garson Ave,
Mochester, N. Y.

UNPATERTED Ideas can he sold, Wa
tell you how and help you make the sale,
Particalars, with st of manufecturers mnd
wanled Inoventions sent free on  request.
Write W. T. Greene, 044 Barrisier Dulld-
Ing, Washinrten, D. .

HAVE You o sound, proctical Invention
for sale, patented or unpoatented? I6 a0,
write Chartered Inatitute of American In-
ventors, Thept, 4A, Washington, . O,

L. F. ]'l..\ﬁllﬂi.l"ﬂi H2-B Vietor Bulld-
ing, Washington, C. eoat.
anil_Information fres.

PATENTS, Instructions *‘How to Estah-
lish Your Rizhts** and form. *‘Evidence of
Conreption”—sent free!  Lancaster, Allwine
;E Bl;r]nmll 411 Bowen Building, Washing-
on a0

INVENTORE—Bend for free booklet **Fat-
ent-Hense.” Informatlon based on &4 years
experience. Lacey & Lacey, Dept. 5A, 835
F Bt., Washington, D, .

BELL Your patent through a small elassi-
fled ad in Popolar Merhanies, Many lnventors
have found buyers in thls way. Ask me fnr
nproof—I°11 r[hd.'l;r gend it to you.
Jolmson, Manager, Classifled A:hutthl.n:.
2iHr E, Ontario Bi.. Chirago.

INVENTORS: "ihtin{ muutlnm Tay,”
our 3Z-page lluztrated mlil upon
receipt of Ze postage, Tool Com-
pany, Dept, Z, Clnrlnnlﬂ f.‘.lnlu.

INVENTIONS WANTED

FOR INVENTORS

INVERTORS: Bend lmmedlately for {our
coples of our new free Books, “"Patent Pro-
tectlon' and *‘Suggestiona on Selllnz an In-
vention."* Blxty-elght pages of Interesting
farts. They tell how patent laws protect you:
Elnd of gheteh or model needed: slinple steps
to take without cost: how successful lneentors
have secured flnaunclal asslatance: show Inter-
esting Imventlona: [llustrute i(mportant me-
chanieal movements, With books wa also
gend free Evldence of Invention form to help
extabllsh date of dizscloaure. Prompl service,
reazsonable  fees, special deferred payment
plan.  Steletest seerery.  Thirty-six  years'
experience. Highest references. Wrlte us
toda¥. The facrts in our books are waorth
money to the man with 8 mood {nvention.
Adidress: Victor J, Evans & Co., Heglatered
Patunt Altorneys, 801-H Vietor DBullding,
Washingion, . .

USED Cuts wanted,
prices, BHox 15, Tltira, N,

HANTY Press, tyne and complete printers’
Bapplies. Advise equipment you need and
wo quote nrlﬂ'l. ur send stump for catalog,
P, Peiffer, 81 A; 6 Columbla St., Newark,

BARGAINS—Pressas, type, supplies.
stamp. 168 Harvard, l.";murlu_l,_r_ Mnsa

BARGAINS, Presses, type. List 3= Esx-
rchange D-15, 22 Orlent, Merlden. Conn.

PRIXT TYour own circulars,  envelopes,
with home made pross costing less thon 81,00,
INopatrated [nstructlons 10e. Carl Edgulst,
Odessa, Minn.

”fumhmﬁ? Out%u:l‘nuﬂ t:}nu supplles,
noveltles, en stamp [for catnlog.
Muoddel Presa, York, Pennz.

Semid  preofs and

Hepad

WE Mike models and manufaciure inven-
tions. Hend 3 ecentds stamps for cotalog.
Pierce Model Works. Tinley Park, TIL

INVENTORE—Write for new free hook,
“Patent Gulde for the Inventor' and “‘Rec-
ord of Invention™ form. No charge for pre-
Hminury Information. Clarence A. O Rrien
& Hymwan Berman, Roglstered Patent Attor-
neys, S8-F Adamns Bldg,, Washington, 1), €.

INVENTORS., Take sdvantage of our ad-
visory service In developing and selling your
inventions. Bend for free booklet “Your In-
vention,” Howell Englneering Company,
EB119 Eastern Avenue, Philwdelnhln. Pa.

INVENTORS—Ideas |11:|.:']n1w:‘| inta prac-
tical Inventions. Working models buollt. Low
prives.  Confldentin]l serviee, Reo-Pauol En-
Elnpering Co., 722 X, Gay S5i.. Daltimaore,
Muryland.

WANTED, Small mailorder speclalties,
{Automotive preferred. )  Full detalls first
letter. Karl J. Behling, Box 944, Los An-
ieles, Callf,

WE Are Infergitesdd In securlog for our-
selves amd associates, Dbousehold and auto-
mative pecessory  ftems, which will retafl
from $1.00 to $3.00. All items accepted for
manufacture and distribotion will be on a
rovalty bazla: patented artlcles  preforred,
but not nereszary,  Artlelés mist have merit
and be unosual and wseful, No consideration
Elven unless perfect working model Is fur-
nished. Retorn posthge must sccompany mr-
tele amd letter to insure safe rvetern and
answer. Gusiln Producls Company, Penab-
Srot Bullding, Detralt, Michigan.

EFARE-TIME Profita. Have you ever In-
vented anvthing? A povel loventlon may
produce something salable If patented.  Senid
today for my free book “‘Patent Gulde for
the Inveptor,” Clarenco A. O"Brien & Hyman

Derman, Reglsterod Patent Attornevs, 58-0
Adlama Building, Washington, D, ©,
BMALL Inventions wanted by manufar-

turers. 1°11 help you  sell your Inventlomn.
Stanley Hull, 7320 Euclid Avenue, Uleve-
land, Ohin

WANTED To purchaze now loventlon or
ldea for mail-order business. State elearlr
whatl ¥oi have ani price. ©, Ozment, 13(0-X
Arcadde Blde., Bt. Louls. Ma

WE Suecessfully sell Ioventlons, patented
and uonpatentsd.  Write for proof, and tell us
what you have for sale. 'L'.'hl'rtrrrrl Institute
:.r Anﬁeriran Inventors, Depi. . Washing-
i 4 o

INVENTIONS
enied.  IT
Hartley's,

Wanted—Datented, unpat-
posl hareé an fdea for sale, wrlte
ne., HDox 928-E, Bangor, Malne.
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PATENTS FOR SALE

FOR Sale ouotright o
patented farm or parden
Address 315 Schenck 8t., N.

rovalty, recently
hand fertilizer.
Tonawanda,

OUTRIGHT Or rovalty, patented electric
water heaters, interchangeable element. Mo-
tor heaters for winter starting. Unpatented
non-glare head lamp, new combinailon flash
and trouble lights. Wonderful merits. Da-

~small

T PROMOTER Fatent, & Intemt
fapital. H. Schnelks, ‘Fremont, Wll

BCREEN Combined with ¥ul‘lt1il‘tm‘ pat-
ent for sale. Also invenior wanis mlllﬂn.
Gabor Racy, Y.M.C.A., Norwalk, Conn.

TELECTRIC Appliance. Raresch, 1108
131 8., College Polnl, New York.

MANUFACTURING

DIES, Stampings, light manufscturing,
development engineering. Hagstrom Model
& Works, Kanzas City, Mo —

ANALYBIS, Hesearch. Newest guaran-
teed formulas. Biggest catalog free. Bpecial
prices, leads. Gibson, Chemist, DE-1142
Bunnyaide. Chirago

BTAMPINGS, Dies, models. Manufactur-
ing any quantiity. Porsberg Engineering,
Northield, Ohio.

ANUFACT NG Models, dies, stamp-
ings, brasswork, casting moulds, vuleanizing
moulds. Catalog 3e aums Metal Bpety.,

Kansas City, Mo,

INVENTIONS Manufactured in any quan-
tity at low cost. Stampings. dies, models,
ete. Estimates and free catalog. Créscent
Tool Co., Dept. X. Cincinnatl, Ohlo.

MODELS AND MODEL SUPPLIES

SPARE-TIME Profits. Have you évér in-
vented anything? A novel inventlon may
produce something salable if patented. Send
today for my free¢ book “"FPalent Gulde for
the Inventor.” Clarence A. 0'Brien & Hy-
man HRerman, Registered Patent Attorness,
H8-G Adams Bullding, Washington, D. C.

BRASS Gears, models and model sup-
pliez,. Bend 3 cents stampz for ecatalog.
Pierce Model Works, Tinley Park, TIL

CATALOG 17A, 1oc listing blue prinis,
engines, tools and supplies. Howardeon,
A-2417 N. Ashland, Chicago.

BUILD Queen Mary, 27 in. long, all
wooden model. Fully finlshed hull, eut to
fit parts, and plans, $2.50 romplete. Hend
Jc stamp for catalog. Minlature Bhip Mod-
els, Perkazle, Ta.

GUN Model full scale 45 Colt automatie
pistol kit, complete with plans. Postpaid
1.00, Circular 3. GQun Model Co., 2508

. MNordica, Chirago,

DAIM—Change your présent power ©ross-
cut saw to & dado saw. Advances by 1/16ths.
Blueprint and instructions, 0G0¢ poatpaid.
H. Miller, P. 0. Box 253, Wausau, Wis.

HOME CRAFTSMEN

LIFE Preservers for row boats—make your
own_ for J0e. Cannot fail. FPlans 25¢ (coin).
A. Drabek, Minneapolis, Minn.

BOOKLET “Home Clock Repalring,™ 50c.
Clarence Hoss, Jeweler, Lena, IIL

BLUEPRIST For circular saw, S0

Weldmann, 2638 Orchard, Chicago, Il

“MODERN Womd sculpture.’”
instruction book on carving statues
Lee Wood Art Bludio, Centerville, Ia.

Complete
$1.00,

LEATHERCRAFTEMEN—Write for free
Instructlons and prico list of leather, tools
and beginners” kits. SBend 5S¢ for sample
cards. Address Wilder & Company, Deptl.
F, 108 Croshy Bt., Chicago, IIL

MAKE I¥ Yoursell. Hundreds of practical
and useful deviees described In our blg book.
Plain inatroetions and 1lustrations show you
how to make them. Save money on things
for yourself or make profit eelling to others.
800 artieles of great varlety, 480 pages. B231
ilustrations. %3 postpald. Popular Mechan-
fez Press, Room (C36), 200 E. Ontario St.,
Chicago.

WATCHES, JEWELRY. PRECIOUS
SETONES

POCKET Calendar unl.chu Tell time-
day-date-month and moon azes.  Jeweled
guaranteed movements. .0, D $6.95. For-
elgn orders cash. Rogers Jewelers, 309 Grant
Bt., Buffalo, N. Y.

POPULAR MECHANICS ADVERTISING SECTION

SURVEYING INSTRUMENTS

GUARANTEED Factory rebuilt transits
and levelzs]l for rent (with purchasze option)
or sale (cash or terms). Order now before
prices advance. We will repair, trade in,
or buy your old instruments. Ship fm'r.l::liu]
for estimate and valuatlon. Write for List
M-17 and complete information (o Warren-
EI.EI:II Co., 138 N, 12th s8¢, P‘h.lilﬂalnhl,l

WANTED—MISCELLANEOUS

CASH For used mleroscopes, blnoculars,
glide rules, drawing sels, cameras, survey-
ing, seientific Instruments, (ools, marine
equipment, typewriters, calculators. High-
ost prices paid day shipment recelved. Bat-

isfaction goaranieed or shipment promptly
returned. Elman's, 2302 Van Buren, Chi-
cagn.

PERSONAL

ECEZEMA—Psorlasis—Ringworm. Guaran=
teed rellef. . Dooklet free. Date-Guard Prod-
ucts, 4830 Belair Hoad, Baltimors, Maryland,

LET Us plan your vacation, Information
and suggestions. Hornlg Consolidated Berve
fee, Elizabeth, New Jersey,

BTUTTERING And stammering correeted
at home. Descriptive booklet free. Paul J.
Wolfe, Box 5%, Pittshurgh, Penna, -~

FREE, Important litersture on the attsin-
ing and maintailning of natural health. Dr.

L. Haynes, 308 BRigelow Bldg., Beattle,
Wash,

HOOKE  Covering hundreds of subjects.
Blg catalog for 3e postage. Popular Mechan-
ics Press, Hoom (CIO6), 200 E. Ontarip Bt.

Chicago.
EIF]:HIME?«.[T.-‘;L Watch mm-emelnti-.uiu.- -
gtructlons, wholezale tools, materlal, A
Se.  Btewaris, Carleton Bldg,, 8t. Louls, Mo, -'“ELMHEDUE
ELGIN Rebullt watches $4.95. Many oth- FIREWORKS! Plenty fun! Giant caps
er hargaine. Send for price 1zt Pontlac fash lights. Hengal lights, sparklers I-ﬂ-ti
Watch M., RBox 57T6P, Pontlae, Mich. golden raln are some of the dazzling dis-

AUBTRALIAN Opals, all varleties, good
assoriment  §5.00, Listzs free. Norman
Beward, Melbourne, Australla.

plays and nolse mekers you can easily make
Complete directions for making 24 kinds,
only 50c. M. A. Tampa, Co., 10327 Throop
Street, Chicago. Illinois.

OLD GOLD WANTED

§35.00 I}L‘NI"F' For pure gold teeth

watches, lewelry of ulmﬂr-tlm. Ii
eash  value malled r.ll;ﬂlhinmenr.
Don't gamble! Sell the Jewelers :nd
dentists sell. Mall direct to ws., Batisfac-
tion guaranteed or articles cheerfully re-
turned. Licensed. Information free. Chi-
cago Gold SBmelting Co., 300-FP Champlain
Bldg., Chicaga,

FOR THE HOME

FREE Price list all shapes brass. copper,
steel and aluminum. All orders postpaid
%bh;r Bopply Houge, Hox 2014, Pittsburgh,

MARINE Type steam engines. FPower your
maodel boat. Cireular 3¢ postage. Detralt
ﬂil:d.:l Engines, 4409 Trumbull, Detroit,

(i

BTEAM Tractors, baby
model boats,
Anton  Bohaboy, 212
DNew Jersey.

ALUMAWELD Successfully solders alu-
minum, die cast melals and cast iron. For
address—Alumaweld, 2444 So.

slepm plants for
gasoline motors, Clreulars Se.
Price 8t., Rahway,

information

Parkway, Chicago, Illinols,

MAGAZINES,  Hooks for  modelmakers.
Write for free list, 25¢ brlngs sample

Modelmaker and Model Rallroader. Model-

maker Corp.. Wauwatosa, Wis,

MODEL Steam locomotive 3™ geale. Eas-
ily made. Particulars, casting list, photo,
25e. Little Engines, Box Bl13, Wilmington,
Callfornia.

YACHT Model fittings, for ZI? Vania l.nd

others. Repd for [llustrated list. A, I

;‘ljlﬂ;::n 1002-1 Etowah Ave., Hoyal Oak,
L.

MODELS—TYour {deas developed Inte prac-
tleal working wmodels. 30 years" sweeessful
experlence; thousands of satisfied customers.
ntial sérvice puaranteed. Bank refer-
Bend 3¢ postage for 32-page book—

cent Tool

BnCER.
““Making Inventions Pay." Cres
Company, Dept. Y, Cincinnatl, Ohie.

PLANS, BLUEPRINTS, INSTRUCTIONS

INVENTORS, Experimenters, make your
own blueprints. Plans for bullding simple,
sutomatie, electrie blueprint machine  £1.
]]-Iut[rll;ih‘t. Bervice, 400 E. Union 8t., Tama=
fua, Fi.

WRINGER Rolls re-covered. Save hall.
Fully guaranteed.  Clircular free. Dura-Roll,
Marion, Indiana,

CLOCKE: Bulld your own grandfather’s,
hanjo, shelf. Thousands bullt seeessfully.
Bome with beautiful chimes. DMreciions 10e,
Clock Company, 1678 Ruff-

Particulars free.

ner. Philadelphia,

KITCHEN Range ofl burners, clean, quiet,
practical. Bennett Company. Islip, N. Y.

TOBACCO

LK ! Good old mellow tobacco with fine
aroma. Five poumds, smoking 50c; chewing
'II—';T Riverview FPlantation, Collagegrove,

FiTl-

RAIOR BLADES—SHARPENING

COMPLETE
Charley's Bportshop, North

Sie.

!hua.

Btropping sel,
Topeks,

TATTOOING

AMATEUR Tattoalng outfits, free 1ist. big
ilustrated eatalog Ge. “"Tatuen,"" 651A South
Siate, Chieage.

TATTOOING OQutfits, supplies. Illustrak-
ed Mst. ““Waters,” 8965 Put-tnam, Detroit.

FOR BOYS

10" SLIDE-RULES With instructions,
£1.00. Sechooley Instrument Company, Ter-
rll, lowa.

f]l.ll START® Own business resiivering
mirrors. Experlence unneessary. Learn chro-
mium plating. Write Bprinkle, Plater, 288,

Marton, Indiana.
insects. ., daa

1==1v;'=1ﬂnll"“|Izt oy i st 14
nclair THsplay Advertizement on X
OIL Deposit Jocating rneiﬁlc’ﬂ.%ﬁ
and directions 25 cents. W. Marshall, -Box
303, Baytown, Texas.

DO You write? Expert editorial eriticizm
and revision. Homnlg Conzolidated Bervice,
Elizaheth, New Jersey.

ALABKA—Settlers'., miners’, fishermen's

Information. SRend stamp for detalls. Alaska
Information Hureaw, Juneau.

TECHNICAL Information, drawings., Any
subject. Stamp for details. Midstates, Kin-
rald, Kansas.

MONUMEN Up delivered, erected,
guaranteed. Thousands sold., Catalog free.
Marhle Granlte Faclory. A-17, Oneco, Fla.

RADIOACTIVE Treasure finder.
1. John Regee, Darver,

GOLD And sllver Iuﬂ.lur I’- [i11]
A0 days free trial. Write Hen
Box 3898P, Bpringfleld, Miszour

ELECTRIC Or gasoline pnrtah!a lamp
kills Insects automatically, indoor or out-
glde. $1.75 up. Literature free. Sauver
Bros.. Fast Oakland. California.

CUTE Anyhody can make., Zine efehing
process. Speclmens, particulars, bestlmonlals
for stamp. J. C. Day, Windfall, Ind.

BRONZE Tablets, desk plates, wall plates,
memorlale, grave markers. Bronze, brass
and aluminum casting. Wandkey Pattern .&
Foundry Co., Anderson, Ind

tpaid.
ergman,

A Cartoonists can eamn $35.00
weekly, spare time, duplicating eartoon ad-
vertfsements. 3-M Byndleate. Argyle, Wis.

TREABURE Beeckers—Make your own gold
!ﬂinldm.ﬂ Wyss, 104% Frances, St Joseph,
BS0UTL.

BOY Mechanle—Famous library of 4 wol-
umes covers the bullding of almost every-
thing & boy might want to make. A great
boon to parents and teachers. Actually oov-
ers 4,000 different artleles. Each volume 480
pages, fully {llustrated Cloth. Price £2.00
each or seét of 4 vols.—§7.00 postpald. Pop-
ular Mechanics Press, Room (C38), 200 E.
Ontarie 8t., Chicago.

SWAPPER'S Friend, H4, Saline, Mich-
fgan. Interests swappers, collectors, sports-
men, fle year. sampla_10c.

PROFIT And pleasure In taxidermy, Com-
plete gulde for the preparing and -mounting
of animals, birds, -fish, reptiles, ete., for
home, den, or office. $1.65 postpald  Popular,
Mechanies Press, Room (C36), 200 E. On-
tarlo 8t., Chilcaga, '
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Become Talented Artist with Big Income

Thia thorough Courss by Alesupder Blusmy, lnmous
Art Behool Instruoior, imskes it ossy Lo lemrn art in
apare tima, Tedehes commereisl art, eartooning, lettering.
anstomy, porwpective, sdv. layout, sto, without boilier
of EXpeEss of corresponding. touﬁn all G0 Jesesms 8L
onee=—nn waiting for nexi .;-Am ver S10 instruetion
slligstrations. 125 pages of dewing paper tfltl..
Sead only §1.85 for wtn

regb et ;I.;.]- -pr-.-n-..n pliis postage. :
after | naperting. twrt pow turniag your spare tlme
EDUCATIONAL SUPPLY CO Oept. A1O2-G.

GOYERMMEMT
APPROYED

Jobs in AVIATION Get training now
Oet Inte Amerien’s faslesd growing, most actben indusiry.  Huge
wwornment amtd commereial orders mean pleniy of pond his
et yoier toaining NOW in AEROMAUTICAL ENGIN
ENSED MECHAMIC, ADMIMISTRATION. Also  sper
avw  dmitian Ensy terms, Day and Ewvening
Write lor FREC BOOKLET.
AERONAUTICAL UNIVERSITY, De A,
Curtiss-WrightBldg., 1342 5.Michigan Blvd., Chicapo

25Piece ELECTRICAL ]
EXPERIMENTAL KIT

A. O, 110-walt penersior—amall . C. me-
tor—20 res gEnuing commercial apps-
Fadim=—14 lhe,—50 lmnlnlm_rrmrr;rn1ll
Hroadeaat over your own ir—munk= arn

Heht #0080 fi. mnpe—searet detsstophons,

lisden in on privals sonvermelions—gonerily spEquLT ﬂﬂlj‘ s q
1it-walt aleetricity—thiel deiector—emnemin healih mLi—rhrlm- [T} —
ete ,ete. F B E E with kit, Bhort Course in Eloetrizity— Lab. Bengh Plass und B, Print!
Order direet from sd, or send pams for Free Experimenial Calslag. Sgpd NOW]

ELECTRICAL SALVAGE CO.,, Box G2-EE, LINCOLN, NEBR.

HOME STUDY COURSES

Home-Stindy Coigram, hl-dlntnl-u Degress in Arts and Beieness: Edveation: Writing:
P'.’F“'Ig"l’l‘: Chemisiry; Humipess spnd Commeree; Law; 1'hhlmr: Agrieuliure; Lps
Farering; alst pmurens in Bisiness Treining: Aceovumbing Adverilaing; Sabm Sansges
menty Public Bpenking; Radio. Many sthers, Low Cost: Easy Terms,

MecHinlay-Roosevelt University, 4247 Clarendon Ave., Chicage

DIESEL
the
mm=== NEW POWER

The whole worlid gasped ni the amazing performance of the Diesel
Powered Burlington K. K, Zephyr traln. 10 opens & new era of power
eMciency.  Aeroplanes, automobiles, great indugirial planits may
soof be using these marvelously efficient englnes.

It means a new profession, s new Urade for thousands ond thous
gands of men. Learn Diesel aperation, l:'llllrtril.lf'!}':l-l'l. and repair
NOW, Use our mogleal quick referenoe methed. Find out all you
nevd to know through these books, 'Diesel and Other Internal l'nml-l
bustion Englnes”—"Dlesel Engines, Operation and Maintenance
— "Diesel Electric Plantg,' which we send free for examinatlom.
This combination offer brings you the latest and most authorltative
information obtminable. Over fustrationg.

3 BOOKS ALL SHIPPED FREE

for examination, Thers are no strings to this offer, if you really
want 1o get into the most promising new fleld of the century—the
livest—most up-to-dotp—mosi talked of profession, send for these
Books on our amazing free shipment offer. Ilead them, examine
them, test them In any way and them if you are not seld 100%
send them bock At our expense and you won't owe one cent

American Technloal Society, Dept. OB-19

Drexel at 58th Street, Chicago, Illinois.

Send me the 3 Volumes on IMesel Engines, lsted above for 10 days
FREE examination, 1 will pay the few cents express but don’t owe
vou a cent unless 1 keep the books, in which case 1 agree to send
$2.00 jn 10 daye and §3.00 a month untll the introductory price of
only $9.80 is pald.

Note: If wou prefer you may send only $8.80, cash or mondy order
(vou save E1.00) in full payment, and we will send the ¥ hooks
peepaid.  We agree to return your money if you are not satisfled
and return them n 10 days,

HAIME covinssmsranssianssasnettsastssstasttisisart srersrassnenny
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Books on all subjects are sold by Popular Mechanics 1y
Press, 200 East Ontario Street, Chicago, lllincis
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Please atiach a letter giving aee,
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“MNufand Giants™
weigh up 1o 3 Ibs. each!

AMERICAN FROG CANNING CO.Dept (53 -M NewOrleans, La.

START BACKYARD—GOOD POSSIBILITIES

Breeder lays 10,000 eggs yearly. Frogssell up to $5.00 per
dozen. Noother livestock multiplies so ra.pidf;.'. Good future.
MARKET WAITING ® We buy! Experience unnec-
essury as we teach you. Any climate can be made suit-
able. BIG FUTURE!

Learn the facts about this new Industry. Send for our
big FREE, lllustrated FROG BOOK today!

Qil-Burning Room-Furnace
Amazing Heater
Very LOW PRICE
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Sensationally Improved

LACO Oil Burner

Built Extra Compact for Furnaces,

e e e st
advanced type - . DOIAE inthoquosd ot b Aman:
ing Muhn’rgﬂnﬂ LOW PRICE!
ﬁu“pm‘r Benaller, Ih:h!-.-'rh douldy efficlent thia

mnarvelous new LACO hoats ol o real ] .- s
Built of finget parte. Pedestal base or flange-mounted 40
{arnaece ar boler. Approved by Usdorwriters’ Lab,

Enidea
RCCESSIBLE 23y iy o gywiee: Servicies
QUIET [ioiee = :

3

ok s SAVES You st

H
;I.;I':':m*-_'lf Hl_mh'.-"!'h: dealer D demenatation ln?']nl.--zui{rrr:.uhﬁgn E:E.‘lél
ur: mg. = :-'L:: -1II [ I‘ | Taplﬂr details . Bpeeial Ofer
: in beastifa] rick gold crackls nEﬂLEH*: (1 +

- - T s mnidnsibesn, Wishe

RUSH NAME for Fres Bosk aad Completa Dotallad e sdvartiing by o
LACO OIL BURNER CO. 176 Union St, Gri

wah ypoisr e NOWE
Al




POPULAR MECHANICS ADVERTISING SECTION

DELAYS ARE DANGEROUS
IN PATENT MATTERS

The Free Book shown here was prepared for inventors to shew them
exactly what steps-they must take to secu

Small Ideas May Have Large Com-
mercial Possibilities

ideas do not have to be complicated to be
profitable when Patented. The 5cand 10e
stores flourish on simple Patented pro-
ducts which are commercially successful,
The zipper, safety pin, thumb tack, paper
clip, collar button—all are simple yet fa-
miliar inventions—brought their inventors
rich rewards. If you have a Patentable
idea—act to protect it. Send for our
FREE 48-Page Book that tells you how.

re a PATENT. If you have
an idea, you should send for this book AT
ONCE. It will tell you exactly how an appli-
cation for a Patent 1s made, what information
yvou must furnish your attorney, and what
steps he must take in order to protect your
interests. Remember, inventing an article is
one thing—securing the exclusive right to
manufacture it, use it or sell it is another.
Without a U. 5. Patent, you cannot expect to
reap the profits that your invention may make
possible. Send at once for this book, After
you get that, you'll know exactly what to do

to protect yourself.
WE SERVE YOU QUICKLY

AND SECRETLY

Anything you write ws or send us is strictly confidential
between us.  All letters and drawings are kept in strong,
gteel, fireproof files, which are open only to ourselves or
authorized members of our stafi. We have secured
patents for inventors located in every state in the
Union. Our organization is a large and efficient one.
Chur practice 15 confined entirely to Patents, Trade-
Marks and Copyrights. We have had years of ex-
perience in Patent Matters. When you place your
iden in our hands, we are in position to proceed ot
onee to secure protection for you. Our fees are reason-
able, and, if you desire, we can arrange convenient
terms of payvment.

IMPORTANT!

Please understand that you are not under the
obligation in sending for this book. We will mail it,
together with the Record of Invention form, the same
day we receive your request. Use the coupon on next
page to save yourseli time and trouble. After that, you
will be in position to proceed or not as you choose, to
make your application for a patent.

CLARENCE A. O’BRIEN

& HYMAN BERMAN

70-S Adams Building Washington, D. C.

REGISTERED PATENT ATTORMEYS
BEFORE U. 5. PATENT OFFICE

A partial view of our drafi-
ing and specification offices
where a large stalf of ox-
periencm] pxperts is in our
constant employ.

When writing to advertizsers please mention Popular Mechanics
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RECORD OF
INVENTION

We will send you our
Record of Invention
form FREE. This
blank will enable you
to make a sketeh of
your idea in proper
form and have it wit-
nessed in such manner
that it may be of value
to vou as evidence
should the occasion for
evidence arise. In our
book, we tell you how
to use this form to pro-
teet your interests.

YOU CAN

PATENT

NEW IDEAS FOR IMPROVE-

MENTS IN MACHINERY,

ARTICLES, DESIGNS,
FORMULAS, ETC.

Every year thousands of Patents are
granted. Very few, however, repre-
sent the discovery of entirely new
principles. Most of them provide
new methods of doing some every-
day thing in a better way—« ‘hanges
for greater efficiency, usefulness,
ndaptability, or lmauty in some
Etrrrvinusi},r Patented thing. These

MPROVEMENTS are Patentable
if new, and actually represent new
invention. These improvement
Patents offer large chances for profit
if commercially useful. The busi-
ness world wants improved products
and services.

OUR LOCATION IN WASHINGTON

Our offices in Washington are convenieni to
the Patent Office, and we and our assistants
ean, therefore, appenr promptly before the
officinls and Examiners.

REASONABLE FEES AND
CONVENIENT TERMS

We have served thousands eof invemters in
all parts of the United States and we are
ahle to serve you very reasonably and ex-
tend liberal terma of payment. 5o don't
waste valuable time.

MECHANICS ADVERTISING SECTION

51A

TELLS HOW!

How your Pateni Application is made;
what kind of sketehes or drawinga nre
nesessary; what other papors must be
made out; how the Patent Laws pro-
tect you; why 1t s important to avoid
loss of time in getting vour applioation
filed: nnd many other important points,
Even o very simple idea, if new
and useful, moy prove very

valuable. You may have
muoh to gain and nothing
to lose by sonding for this

book TODAY.

CLARENCE A.O’'BRIEN

£& Hyman Berman
70-S Adams Building

WASHINGTON,D.C.
REGISTERED PATENT ATTORNEYS

BEFORE U.5. PATENT OFFICE

: 1
] Please send me ‘yvour FREE BOOEK, "Patent Guide for the In- I
| ventor” and your “Record of Invention'™ form, without any cost
or obligation on my part. I
| B D I B - o A o R R B A T R A A AT I
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WELL, CHUBBINS - T FRoBESINS, YOU MIA UP THIS HMEW
LEARKED ABOUT| BOMEMICAL OF MINE WITH THE GASOLME
M-UPS OF ALL M YOUR AUTOMOBILE — T KNOW IT
SPECIALLY MINMED UP | SORTS YEARS AGO wiLL WCREASE YOUR SPEED 75
POR HIMSELE mNOwW wHEN HORGELESS PER CEMT — MAK, 1T will MAks
WHET ARE YOU ,__,/’HL CaRDAGES WERE US RACH ! I'LL LET YOU N ON w i
I I

CH =1, THE COLONEBL LEFT |
HIE TOBACCD HERE. HE
TOLD ME HE HAS 1T

CHUCKLING _J i THE EXPERIMERTAL
ABROUT,
D DO 1}

. T Wk b’ | o o
ANNABELLE . YOU DOM'T \ MT‘F I VA |anD SO_1 BLEW UP My CAR, LOST
KNOW [T, BUT YOU'RE ABOUT, '_f":f ' I 1 MY GIRL AND A CHANCE AT A FORITUNE
TO WATHESS THE MOST | : f%’: ! /-4 |-ALL BECAUSE OF A MIX-UP, BUT

SURPRISIM' THING  — [
| GIT
YOU EVER Saw! J/ }a L
YOULLBE J— A
- HOSs! |
AMALTED! |

177 D) | PRINCE ALBERT 15 MO LNTRIED
i / . EXPERINMENT. ITS COMBINED RICH
FLAVOR ARD MELLOWMNESS
ARE BEVERNTHING & blAgpl
WAKTS 1M WIS

C 1084, B J. Reyoolds Tab. Co.
GENTLEMEN, MEET THE PRINCE OF
PIPE TOBACCOS—PRINCE ALBERT

Introduce yourself to Prince Albert at our risk. Asato-
bacco fancier, notice how P, A.'s "crimp cut” makes for
a cooler smoke. Enjoy steady pipe-smoking that doesn’t
bite the tongue. See how evenly Prince Albert cakes in
yourpipe. Howmellow, fragrant,and comforting it is! Be-
low is our man-to-man offer. P. A.'s grand "makin’s" too.

W‘-’WAW P RY S S RN eI R N T
OUR DFFER TO PIPE SMOKERS

" You must be pleased””
Smoke 20 fragrant pipefuls of Prince Albert. If you don’t

find it the mellowest, tastiest pipe tobacco you ever '?‘QD . = 'L- R M P C u T|
smoked, return the pocket tin with the rest of the tobaceco : CONG BURNING RIPE/AND
in it to us at any time within a month from this date, and I CIGARETTE TOBACCO|

wu will refund full purchase price, plus postage. (Signed)
p « J. Reynolds Tobaceo Co., Winston-Salem, N. C.

RINGE ALBERT 5o |
JOY SMOKE! grant tobacco in every

e T e M 2-0z. tin of Prince Albert
When writing to advertisers please mention Popular Mechanics

50 pipefuls of fra-
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Uhats Next in
- OCEAN

By Don Glassman | - "
W 103 A /458
l'}Hl'}Ff:lL ND changes in ship- 1 '
building and ship operation
are foreseen as a result of re-
cent developments in industry
and a demand for lower rates. [ : —
The high-speed superluxury ' " :
ship is not regarded generally as ‘

a solution to the problem. These
ships are not expected to earn
money; they are intended to at-
tract travelers abroad. Once
abroad, the travelers spend enough
to make up the ship’s deficit.

On this side of the ocean, there
is a belief that ships should pay
for themselves and earn a reason-
able profit. The most successful
ships on the North Atlantic run
are the American twins, “George
Washington” and the “Manhat-
tan.” These vessels do not hold
the speed record but they do hold
the affections of many passengers. When that only foreign countries could operate
these ships were under construction many large ships. The “George Washington”
people feared they would become “white and the “Manhattan” scaled down high
elephants.” We had been led to believe rates of modern ships, but did not scale

~ :d.J" . = 1

4 & ¥
Q .

Top, drawing of proposed clippers which offer landing space
for planes. Bottom, model of clipper with retractable funnels



® Wide Waorld

down comfort or safety. This formula has

€} won many friends among American and

_ > European travelers. The American ships

popularized “cabin” class to such an ex-

'*'\i“;t’ejnt that most foreign steamship compa-

ies have substituted cabin for ordinary
first-class rating.

The “George Washington" and “Manhat-
tan” were largely conceived, planned and

. built by P. W. Chapman and associates.
They aimed to se a new standard, to
give the man of average means a safe,
comfortable journey for the least price.
They succeeded.

One thing has led to another. Chapman
and his associates have been working on a
plan for increasing the American mer-
chant marine on a basis that will bring

‘ the price of tickets within the reach of

thousands who cannot now afford it.

The plan provides for clipper ships with
a one-way fare of $50, two people in a
cabin, exclusive of meals, which are eaten
at the passenger’s convenience and are
paid for separately.

“Americans,” said Chapman, “are ac-
customed to pay uniform fares. That is

B
&

POPULAR MECHANICS
|

why, aside from the choice of
meals, we provide uniformity of
~-BEI'VICE,

‘The projected American clip-
per vessels would be designed by
the most eminent authorities.

& There would be nine cabin, in ad-
dition to recreation and service,
decks above the waterline, The
top deck would form an airplane
field base about 140 feet wide and
800 feet long, unobstructed when
%in actual service. The funnels
#EH " would be retractable.”
| =y According to Edgar P. Trask,
@l 21naval architect and engineer, who
I was associated with Theodore E.
: >rris in the design of the twin
il 963-foot American superliners,
commercial shipbuilding appears

Photn courtesy 7. 8. Lines

Top, launching British Diesel motorship. Bottom,
turbine generator shalt

to be the only branch of transport in this
country where no changes have been
made in metals entering the construction.
Speaking recently before the Institute
of Mining and Metallurgical Engineering,
Tyask made this prediction:
“When steel is produced with the fol-
wing characteristics: tensile strength of

09 W. AL
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90,000 pounds per square inch; elongation

of not less than twenty per cent in eight
inches, in the ‘as rolled’ condition, and

. with four or five times the corrosion re-

sistance of mild steel—lt will revu]unc-mze
the shipping industry.” -

Shipbuilders are lea¥ning from a'.riat.mn
and railroad companies. If weight-saving
is important in the air and on the rails, it
is also important on the water. Hereto-
fore, little attention was paid to that

- method of increasing a ship's pay load.

But now marine architects are becoming

as wary of excess weight as aeronautical

engineers. Considerable weight can be
saved by welding, instead of riveting,
Power-plant construction has reached a
high degree of perfection. The “Norman-
die” and “Queen Mary” have engines
which give distinction to the men who de-
signed them. At high speed the “Nor-

mandie” actually burns less fuel than a -

45,000-ton vessel built ten years ago.
Before selecting geared turbine propul-
sion for the “Queen Mary,” the engineers
investigated Diesel, Diesel-electrie, direct-
turbine, and turbo-electric drives.
Diesel propulsion is not adaptable to big
ships. The reason is that with an inerease

~in horsepower, a steam engine increases

its efficiency proportionately; whereas,
Diesel-engine efficiency remains practi-
cally stationary. Depending upon the par-
ticular installation, the mammum efficien-

_cy of Diesel ship engines varies between
,5,000 and 20,000 horsepower. Somewheré

¢ between these two figures, the steam en-

gine crosses the Diesel. For small vessels,
Diesels have certain advantages, and a
good many vessels abroad are powered
with them.

People often point to the large crews of
superluxury ships and ask whether all
those men are needed to run the ship itself.
Decidedly not. At one shift, only one hun-
_dred men can run the “Normandie.” Au-
tomatic machines do the work of thou-
sands., Most members of the crew are
waiters, stewards and cooks.

The number of men in passenger-ship
crews compares favorably with the num-
ber required to run a first-class hotel.
From two to four employes are required
for every five hotel guests. And the hotels
do not usually provide doctors, nurses, ra-
‘dio operators and navigators,
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Light Wheelbarrow with Tires
Is Easier to Handle .=

Heavy pneumatic tire on aluminum whu!bnlsv'i-q-
helps balance the load and reduce shock B, =
Forty pounds lighter than the ordinary

type, an aluminum whe&lhm‘ruw can car-

ry that much more “pay load"” and thus

save part of the bill for human labor. One
wheelbarrow now manufactured is mn{ie:. -7

of a strong nickel aluminum alloy, and is
equipped with a pneumatic tire,

Clock Turns on Parking Lights
O of Car at Dusk

When darkness 5
comes; a new auto .
clock turns on the

parking lights au-

tomatiecally. The

clock is connected

to the dimmer r
lamps of the head- -
lights and to the
taillights, operat-
ing them at a set
hour. The clock
is fastened to the steering post of the car. .
A three-wire cable, with ctions for e

lé ign. is mc]uded. a'
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only when it is on orange. This arrangez\h‘
ment, with the six-minute white space,
provides ample time for traffic from one
direction to clear before that from th

o.?r direction sﬂ'ﬁ §
Mine %ﬁ' ave-In Detected
F e Before It Happens

Desighed to sound an alarm when a
mine roof becomes sufficiently weak to
in danger of caving in, a new device de
veloped at Pennsylvania State C e
may be th saving many lives.
Dr. H. Landshberg has found that a definite
e 'break occurs in the overhead rock strata
- . ~ Zeveral hours before the final cave-in

..-ﬂ-.l“ —— - :u‘fﬁﬁﬁgti margin of park, this troc- takes place. The shale and dirt support

Baby Traétor Rides S ewa'k
2 While Cultivating rk

ﬁ:"-" -

LR LE" A b -

P = o

2

- =

~ie tor sweeps sidewalk clean behind it the roof for some time after the support-
' . ) ing rock has broken. The warning devi
- Small enough to drive on the sidew ior of o steel Gbes slids ~
{Ea baby tractor is used by the park depart- b i R TEEL 8 g OnS B

St of w Califamnti ity toseulttyatestha, © 1 0 590 GSER, THe Bilies are heid “‘”ﬁ'ﬁbr

by a spring and are placed in the mine so
_uund along the wa!ks. It %ragska thret}t:— that one tube touches the roof and the
disk ]‘,:llnw ;n d“’;ﬁ ;ld:e:;s mBaEiﬁ;E th: other the floor of the shaft. A movement
ground and destro {

as small as one one-hundredth of an inch
tractor is a drag that pushes the dirt off P
. the sidewalk. The wheels have pneumatic between roof and ceiling can be detected.

. Following the initial break, Dr. Lands-
 tires, the rear ones four feet in diameter berg: piotnts cut.-the vates of convergen

and a foot wide. of the roof and floor increase rapidly until
the entire mine roof collapses. By study-
Clocks Move One-Way Traffic ing the rates of convergence, the time of

(}p on Bridee or Road the final cave-in can be predicted.

T One-way traffic Iég;b
." uvere a narrow y Bag Is Used as a Seat

bridge or short When Opened on Fairway Y

_— d b - i
e S :ﬂiaat?fb; vagn Lighter and smaller than the ordinary -
electric elocks ina £0lf bag, a kit which opens into a seat for,*

3

have black, orange

18

there being n%

down. Gravitj‘s!g
does the trick,
dials at regular intervals. Two minute <

simple 'dispatch- the golfer has j
I.ngpsyster;!-:. The W been placed on lhq\ 3
clocks are syn- market. It opens
chronized and £ like a folding chairy «

whenever it is set™” Ml

:

# --'-.‘
spaces are painted black, two minutes springs or lever >
orange and six are left white on one clock. Woods and irons \
On the other clock at the other end of the are held in indi- (4!

bridge or road, the space corresponding to
the white on the first clock must be paint-
ed. Animal traffic enters the block con-
trolled by the clocks only when the min- ;
ute _Ihar‘:d Js in the black and auto traffic - and clpthing. )

¥ L8 L4 ,r' . ) g
LT 8. Juotblang
< b

| = e Jl'f e ._?:.f 2 = J B oue

ments, and there

g

- L H and white marks
‘ g B ~ placed around the
3‘

|

-

vidual compart#=s.__

is an ample pock-g3s ~ s
et to carry balls :
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Speedy Sea Sleds Are Miniature Battleships

:.‘4'#’00?

B g

=

Emall, lightweight, speedy and highly destructive, sea sleds are important wnits of the Italian,
British and other foreign navies. These boats, little more than metal shells, carryving torpedoes,
machine guns and small erews, are actually miniature battleships which ean travel from sixty to
eighty knots per hour and can sink a worship with a torpedo, properly placed. They are excep-
tionally effective in submarine warfare since swarma of them can literally blast submarines from
the water with depth bombs. Above is an English picket boat capable of twenty-four knots and
carrying a crew of forty. Below, Britizh dinghy at tep speed, a 500-horsepower motor used in
ftalian sea sled and light boat with which D’ Annunzio captured Fiume
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Nme-Room Bungalow Built under ‘ﬁlg Tent
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What looks somewhat like a circus tent in top picture is merely the canvas top that concealed building
operations from public until bungalow, below, was finished and ready to show

Vibrations of Building Filmed

No one but the builders saw one house
in Los Angeles until it was “unveiled.”
The nine-room modern home was built
under a tent. Work went on without in-
terruption night and day, rain or shine,
under the-shelter of the big canvas top,
and when the company which built it was
ready to “lift the lid,” the finished house
was a complete surprise to the public.

@[ Our Bureau of Information will answer
questions regarding articles in this maga-
zine, if accompanied by return postage.

ancing Beam of Light

m imperceptible jolts and vibra-

tions caused by the movement of workers
in a building have been photographed by
an instrument invented by a young stu-
dent of lens grinding at te Bausch and
m@_gtical laboratories in Enﬂhﬁdﬂ!,-
e designed the “vibrometer” to
find a place in the plant where the least
vibration existed. A beam of light is pro-
jected through a slit uppn a mirrer floating

e L0
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on a pool of mercury in a her‘
metically sealed cell. The mirror »
reflects the light through annthur
slit and focuses it on a film con J
nected with a twenty-four hnux
aclock mechanism. Any vibration

agitates the mirror, causing thg

light beam to dance and record a =

band of varying width on the ﬁlm o

T
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Qil Conditioner R«au:lg ces

Crankcase Changes

Postponing the necessity for
changing oil in the erankcase for
several thousand miles, a new fil- ~
ter and conditioner is available =]
for the automobile and the truck.

«* A fibrous compound used as the <
purifying element removes for-"-

- eign matter and returns the oil to /
the crankcase in its original con- ~&
dition. Acids are neutralized,
abrasives are removed, sludge®
eliminated and water and discol-

'_p oring materials are taken out. As
-~ a result of the treatment received
by the oil passing through the ~
®—element, tests after thousands'of
cpmﬂes show the oil to have its"Z
original color, consistency and lu-

Hot-Water Heat for Diver A N

% W

15 Pumped through His-Suit ~Y
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bricating quality. The manufac-

rers claim considerahble gain in
economy because oil changes are
postponed indefinitely and owners who
forget to change their oil at the specified
time are protected against damage to the
engine. The conditioner may be installed
on cars already in use.

Two views of ofl conditioner. Right, cutaway

ws huw iy worhs

CX e P

* ventor of the sygfem,  demo H*Ilﬂ.l.tﬁd the ™*
ghlitjl a Farf u:ugnglm i 1"

§Jm|\mg of paints is necessary. Decalco- .

vV

!
Inventor d"emEnstrnﬁFr the heated suit which, by means of hot
water pumped from the surface, keeps diver comfortably warm

Hot-water heat is the latest thing for
divers. An underwater suit recently test-
ed is kept warm by heated water supplied
from the surface, permitting the diver to .
work longer in comfort despite the chilly
subsea temperatures. Yves Le Prieur,in- #

Marred ﬁutg uush Re’iaud'xed
with Colored Transfer Tape T SL i

That scratch on your automobile fender
1 be retouched with transfer tape. No

mania tape in all the standard colors of *
current cars is available to apply to
scuffed or scratched surfaces of automo-
bile bodies. This method has just been
developed, and an amateur can do his own

gzmh.mg with expﬂrt resu E a
U, il o [ A
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e Two Story” Train Cames More Passengers

Designed to increase the capac-
writy of the railway coaches, a “two-
-story” or double-decked car has

n hour and sixty miles
o the gallon of gasoline

are claimed for a five-
h urs:zpufwer autum:ubﬁe_
3]1.151 put on the mark#t

Sk “~made its appearance in Germany. " __.
g !- o Toany: e
‘ , . The coach has two floor levels,
o “with seats on both, and accom-
. 2. « Mmodates many more passengers g
Forl .than conventional cars. There is
s + abundant space for the passenger |
. ' on both floors, the second being 4 -
& %, as comfortable as the first. Pas-
= sengers reach the second level by *
. a stairway located at the front of & . -
= g - - each coach. Naturally the con- «
b__ \® struction practically doubles the
“ RS e height of the train, making it nec- ™
e . .essary for dispatchers to keep the »
> two-story train from attempting 3~
- to pass through tunnels and un-
Lr N : der low bridges, The coach is par-
- M ny «ticularly serviceable on suburban .
. | =  lines which handle crowds of «
e | ‘commuters during rush hours.
AN ﬁﬂll. interior shows seating arrangement. -
-~ - Bottom, exterior of train
- " e
5 i
| ®
gg AtiFwe Horsepower {
. Auto Goes Sixty o
Mileste (.?:;1.].[«::1')E|
‘_-_; Tﬂp F
-~
'I"
B
~

by the Fiat
company in France. It is

%st a two-passenger
.5 car developed for the f*.
sl low-price market and o -
economical operation. b
The motor develops "

twelve horsepower at 5600 revolutions gine and other parts, four forward speeds

per minute. Front wheels are independ- and reverse, and stability is enhanced h:,r

E ent, there are hydraulic shock absorbers a very low center of gravity. The third _
»

and hydraulic brakes acting on four speed is silent, and is used for town driv-

-

wheels, rubber block mountings for en- ing aswgll as for

e
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FUS'INGrpr elain enamel to metal base in oven alt temperature of 1,550 degrees.




By H. W. MAGEE
Part |l
MAGINE a metal house ecoated

| with glass, a home with all the
delicate coloring and enduring

| beauty, inside and out, of age-
old eloisonne.

The development of poreelain enam-
eled irom for architectural purposes
makes sueh a home both possible and
practical. As a buillding material, por-
celain enameled iron—actually a form
of glass fused on to a metal base—offers
an admirable union of utility and beauty
for it possesses the strength of metal plus
the hardness and permanence of glass.
[t can be produeed in any hue or com-
hination of hues in the mineral spectrum,
it is ecolorfast, impervious to weather,
non-porous, rustproof and ean be made
acid-resisting. And it is good for a life-
time of service.

[n the past six or seven years, several
types of buildings have been designed

W

DOUBLE radius comer constructed of prefabri-

cated porcelain enameled sections. Top, laboratory

technicianz testing raw materials used in making
porcelain enamel.
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ONE of three miniature porcelain enameling plants
in laboratories of Chicago Yitrecus Enamel Product
Company where ceramic engineers test each smelt
of "frit"

manufacturers of percelain enameled products.

produced before the enamel is sold +o

in which preformed porcelain enameled
panels are laid over a steel or wood
frame, or its equivalent in the frameless
type of construction. Architects also
have applied the material successfully to
interior surfaces and obtained a rare
combination of permanence and lasting
beauty.

One of the earliest uses of porcelain
enameled metal for exterior construetion
work was in the form of roofing shingles.
Produced in a variety of designs and
colors, this permanent and fireproof roof
covering indicated the possibilities of
the same material for exterior wall sur-
faces. One of the first problems faced
by builders attempting to cover walls
with procelain enameled iron was how
to attach the panels to the frame.

At least half a dozen independent

methods of fa ening the EhEEt% to_the
C JM

Jr” daf o @

framework have been devised, ranging
from patented keylocking attachments
fabrieated into the framework to inter-
locking channel sections and metal strips
of speecial design to accommodate and
secure the panels. Most types of porce-
lain enameled building panels are backed
with insulation and provision also is
made in most cases for a layer of in-
sulating material between the enameled
panels and the wall framework. Model
homes with exterior surfaces of poree-
lain enameled metal were exhibited at
Chicago’s Century of Progress, one -
house having enameled panels held in
place by wall beads of simple design,
while another had panels backed by a
cement-like base.

Poreelain enamel as a material for
sheathing the exteriors of buildings has

been ?W }ahe permanence Cg

'~ s/ A
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TAPPING smelter preparatory to gquenching the
maolten mass in pits filled with cold water. Left, an
ancient porcelain enameled vase.

of glass, while at the same time offering
a weleome solution to the modern de-
mand for eolor. While thus far it has
been used mostly as an exterior surface
for small buildings, many architeets see
a bright future for it in great commer-
eial structures, notably as a decorative
tool. That poreelain enamel lends itself
admirably to ornamentation is exempli-
fied by the huge mural ornaments, eight-
een feet in diameter, decorating the
outer walls of Radio City, sixty feet
above the sidewalk. Perhaps mullions,
spandrels, moldings, pillars, pilasters,
sills, sash, trim and extruded shapes in
door panels and walls in our office build-
mes of the future may be endowed with
the grace and beauty of this anecient
material.




The material is finding an
even wider applieation for
interior finish and decoration.
The kitchen whieh once
hoasted a poreelain enameled
sink or stove and a few pans
now may be poreelain enamel
from floor to eeiling, Multi-
tone wall panels of porecelain
enameled metal offer an op-
portunity for design and
color treatment which ean
transform kitehens and bath-
rooms into cubicles of arrest-
ing beauty, Properly used.
poreelain enamel with a nat-
ural wood or marble finish
also finds its way into other
rooms.

Une of the first architee-
tural applications of porce-
lain enamel, and one of the

DARK room of porcelain enamel laboratory where deli-
cate instruments determine properties of product. Below,
eighteen-foot porcelain enamel ornament on walls of

Radio City
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most important today, was in the
construction of gasoline filling sta-
tions. It was found that the mate-
rial was adaptable to ornate design,
colors were permanent and could
be earried out in the same material
in signs and pumps, construction
was simple and the entire building
eould be taken apart and moved to
a new loeation, if necessary, at
comparatively low cost.

Another early application of the
material by builders, and one con-
stantly gaining favor, was in the
designing or remodeling of shop
and store fronts. Sinee there is no
limit to the ecolors or designs in
which poreelain enamel can be fash-
1oned, and sinee it has a high reflec-
tance, it offers an opportunity for
a pleasing alliance between archi-
teecture, lighting and advertising

| .

REFLECTOMETER, above, being used to determine opacity or light reflecting
properties of a sample of porcelain enamel. Below, tapping off a batch of
molten enamel in experimental smelter of Chicago Vitreous Enamel Product

Company's "Lusterlite Laboratories.”




appeal in planning a shop to stop
the shoppers.

In addition to helping get the
customers into the shop, poreelain
enamel is aiding in selling them
after they enter. In shops where
cleanliness, durability and “‘eve
appeal’” are particularly desirable,
fixtures, ecounters, display cases
and walls are often of porcelain
enamel. In such places as drug
stores, barber shops, meat markets
and restaurants, it has been found
that the material, in addition to
being sanitary and easy to keep
clean, adds to the attractiveness of
the shops, particularly where pleas-
mg color contrasts in enamel are
employed.

Heretofore, poreelain enameled
sinks and bath tubs have been made
of east iron poreelain enameled.
Poreelain: enameled pressed metal
sinks and bath tubs are now also
available. The pressed metal prod-
ucts eclaim light weight as their
chief advantage.

SSerevvEsasetvey
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STORE front of porcelain enameled metal and,

below, porcelain enameled picture of 5t. Jerome,

hundreds of years old, but still in excellent state
of preservation.




COLORFUL porcelain

enamel applied to in-

terior surfaces. Below,

a modern use for porce-
lain enamel.

When 1t is considered that only
a century ago poreelain enamel was
virtually unknown except as a fin-
ish for costly jewelry and orna-
ments, it is diffieult to predict the
future of this produet which was
ancient when Columbus discovered
Ameriea. Many of 1ts architec-
tural applications still are in the
experimental stage, but in view of
what has already been aeccom-
plished it is not unreasonable to
expect that its field of usefulness
will be extended even farther in the
next deeade than in the past one.
S0, sinee you may expeet poree-
(Continued to Page 132-A)
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“Foolproof” Plane for ﬁﬁ’iﬁé‘é’ﬁ"tﬁb o

Low-wing Hammond monoplane tested by department of cu:mmtm inspectors. It purposes to meet the
need for a “foolproof" ship that an inexperienced pilot could Ay safely. Notice landing wheel under nose

Foolproof flight even by pilots of little
experience was one of the first thoughts
of the designers of a plane now being test-

ed by the gnvmm;%l_af_a%mm
merce, Its engine is perche gh at the

rear of the cabin, affording the best wvisi-
bility for the pilot. Landing at an angle
and at a wide range of speed is facilitated
by the three-wheel landing gear, with one
wheel directly under the nose. It is a

Rather than spoil the natural beauty of
the countryside with a tall brick smoke-
stack, engineers building a new state hos-
pital in California bored Wﬂ hill
=~ e

cabin and baggage compartment, capable
of flying 300 miles against a ten-mile head
wind at a cruising speed of ninety-five
miles an hour, The four-cylinder motor,
rated at 125 horsepower, uses eight gal-
lons of gasoline per hour. It is an air-
cooled Menasco aviation engine. Its build-
ers at Ypsilanti, Mich., intended the plane
to be so easily controlled that almost any-
one could fly it safely. The ship j_s_g_Harg;

mond monoplane.,

and let the smoke emerge from a stack
that resembles an old stone watch tower.
The stack enters the hillside hurizuntallyl

low-wing Mﬂ‘%?ne with two-passenger )
7T ’ :
Chimney Bored through Hill Saves Beauty of Landscape «
and then makes a right-angle upward
2 turn. From the top of thej -

hill rises a circular chim-

ney top built of native

stone, The boiler pla

itself is dressed up in oh '
nate Spanish archite ?"\
tural style. This state™x |
hospital for the insane is
located on a 1,650-acre
tract in the foothills at
Camarillo, landscaped to
ake every possible ad
vantage of the natural
beauty of the country-

side. Instead of prison-
like bars, the windows

Dotted lines show how smokestack bores through hillside, emerging at

top as pihc:f/::j; stone fuembl'fng a fega!:gh - _!'E'iﬂfﬂr?’ed . st;fe{:El.
’ 1) I .l'rl U

Tl dattt

, . v B

have non-shatter glass

| A
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thirty pictures the igni-

Explosion in Engine Filmed o spark was secn i
R L the second, third, fourth

hlrlln Lenses and fifth frames and the

; flame of the explosion it-

self first appeared on the
fourth negative. When
the completed film is

.x}-; projected at slow speed
\ on an ordinary sixteen-
E millimeter projector the
B, development of the flame

_ and the gas movement

aid engineers in studying
differences produced by
changing fuels and en-
gine conditions. The ro-
tating lenses do not focus

%
\‘?‘-\ directly on the eylinder,

= s —Y; . , but receive the image re-
S . ] flected from a mirror
. .JE_‘( - | above the cylinder
. TR : <2l AR thrnugh gsiatmnary lens,
o + 1 - - = . » .
’ One-HandHammer
< - : g Drives Tacks Like

Machine Gun

One hand can operate
a tack hammer that feeds
itself like a machine gun.

While one hand is hold-

Series of pietures showing evolution of explesion in evlinder from spark s YR %
to final burning out of gas, all in span of about 1/250 of a second ing the material in place

i
T
-

\ALULe A

£ g
4 f
v/l
P Ly

or grasping a safety rope
Lenses whirling at 250 miles an hour to take quicker- in a dangerous position,
*than-lightning movies through the transparent quartz @ the other hand merely
window of an automobile engine are teaching engineprs guides the automatic

. new facts about internal combustion m:gmes. In the lab- tacker .and squeezes the
oratory of General Mntgr_g__g_qrpmaugn_,i special l'l,! handle.y Fhis presses the
speed camera has been installed to “shoot”
the story of a cylinder flame from start to
finish at 5,000 pictures per second. Mo-
tion-picture film moves continuously on a
steel disk three and one-half feet in di-
ameter, geared to the motor crankshaft.
Thirty small lenses are arranged on this
rotating disk so that blurring is avoided
even at the high rate that film and lenses
--must move. The flame inside the cylinder
. is the only light thrown on the film. With
L the engine firing at 2,000 revolutions per
minute, the equivalent of about 40 miles
an hour, the camera must take from twen-

~ ty to thirty pictures of an explosion that
occurs in Ys0 of a second.”In one series of

plt Hqt_ .

*
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Sﬂl%mg hammer, worked with one hand, drives

hammer effect g.hnl ver is press
W’Z«é’ o J‘)u./ |
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h i ing, W . &1-'

pammer aginsta s, W giter T est for Flying Boats
d dri it lik tri .

Paer ceatast the a1 18 Given in Towing Basmg\g" |

head. A strip of eighty- “

four tacks loaded into a

channel in the hammer
feeds it automatically.

IR7/
Light Metal Stage
for Painters Holds

Heavy Load

So sturdy is an eight-
een-foot aluminum swing
stage designed for paint-
ers and similar workers
that it sagged only two
and one-half inches at
the center when eight
men weighing a total of
1,357 pounds stepped on
it. The platform is four-
teen inches wide and is

Ay

covered with one-inch ;
straight-grained spruce %
to provide non-slip foot- Y
ing for work in high o

places. Built of a strong
aluminum allny, it weighg Towing car with engineers aboard moves along its track hauling boat

only fifty-two pounds yet hull or seaplane float undergoing tests on water 3

carried a ton load with- Seaplane floats and hulls of flying boats are given the
out distorting under tests. “haptlsmal" test on the water in a towing basin just put into
An aluminum guard rail service at the New York University engineering cnllege
can be added. under auspices of the Guggenhmm School of Aeron o 4
The Hoat is towed on a
long, covered canal
spanned by a flat car
which carries the engi-
neers and equipment. The
car moves along with a
wheel riding a rail on
each side of the basin
while the engineers ob-
serve the test.

{[Names and addresses of
manufacturers and deal-
ers in articles described
in this magazine will be
furnished by our Bureau
of Information upon re-
quest accompanied by
stamped, self-addressed

Eight men weighing 1,357 pounds test light metal p nrm and find it
s only twe and one-half inches d‘ 69!%101}&.
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ACTION OF BALLS WHEM JUGGLED

q i~ P + % L i
~- BY RIGHT-HANDED PERSON
<

Famous Juggler

IF‘ YOU are locking for a diverting form
of exercise, let me recommend juggling.
It is an amusing, healthful pastime.

By spending a few minutes each day
practicing or performing feats of balance
or manipulation, you can keep your mus-
cles in shape and wyour waistline trim
without conscious effort on your part. And
the results are likely to be the same as
though the time were spent going through
uninspired calisthenies.

This I know from my own experience
because I began juggling to improve my
20 2 f o,

R
P y .

Above, start and intermedicte
step of orange-juggling trick
for left-handed person. Left,
procedure for right-handed
juggler. Below, sliding plate
down arm from shoulder

."-.- _..g'f'/r""

FLATE HELD
ON SHOULLDER BY
MWD 1M WHICH IT |5 CAUGHT



eyvesight and this eventually led
me into the entertainment field.
Several years ago, while working
in a factory in Switzerland, I suf-
fered an eyestrain and a specialist
suggested I take up juggling in a
mild form to strengthen my optic
muscles, With this in mind, I be-
gan learning a few simple turns
and within a few months I had
progressed to the point where my
services were in demand at com-
pany parties and church socials,
In a short time my eye trouble
disappeared and I have never
been bothered since. Glasses are
a rarity among the followers of
this lively art.

Juggling differs from most pur-

suits of this kind since one does not need
to be highly proficient to derive pleasure

\};ﬁggifp’ﬂirf%é%mw from it. On the contrary, the person who

T—

has picked up a few stunts “for his own
amazement” shares the same thrills and
enthusiasms as the seasoned veteran., Suc-
cess, however, can be measured in terms
of your patience, adroitness, and faithful-
ness to practice,
For a starter in manipulation, the hest
: Ciccascs plan is to take a ball or an orange and
SPINNING FLATE wiTH toss it into the air about two feet. When
METAL-TIPPED. CUE _ \ it is about to descend, a second one, held
in your other hand, is thrown upward.
Top, don't try this stunt without long practice. Be- From this point, the two can be kE‘pt going

low, details of plate-spinning trick and the equip- ; . ,
ment used in one hand, the one starting up just as

21
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THREE HAT |3
TRICK -

TR L g e

the other is ready to start down.
In order to get the proper timing,
this first step should be repeated
over and over until the action be-
comes mechanical with either
hand.

There are many ways of jug-
gling three objects, but the most
common, and, I think, the most
practical is to place two oranges in your
right hand and one in your left. I happen
to be left-handed so the order is reversed
in the photographs but from the diagram
you will see the procedure for a right-
handed person. The first orange is tossed
upward from the right hand with an easy,
inward motion. When it is about to de-
scend, the second orange—held in the left
hand—is thrown into the air. As the first
orange comes down in the left hand, the
third orange in the right hand should be
on its way upward. For the left-handed

entertainer, the left hand holds two-

oranges and starts the action.
It is a good idea to begin counting when
you first start so you will get the correct

MECHANICS

rhythm. Make certain you have mastered
this trick thoroughly before going in for
any frills. It is the foundation on which
the whole system rests and its import-
ance cannot be underestimated. The
fourth and fifth objects may be added by
degrees and from there on, it's up to you.

Plate stunts exercise an entirely dif-
ferent set of muscles. In this group, the
first trick you will want to learn is the
“waiter’s delight,” or the method of
spinning a dinner plate on the finger.
This is done by placing the index finger
a little off center so the plate will get the
proper motive power as your finger turns.

Twirling plates with small cues is a
little more difficult. The ledge on the
bottom of the plate acts as a groove to
which the cue adheres as it slowly turns.
In this connection, a trade trick may be
disclosed. Sharp metal points frequently
are inserted in the ends of these cues and
small holes are bored into plates near the
ledge. When the metal point is fitted into

PLATE ROLLING
TRICK

Top. arm motion for the three-hat trick and, below, rolling a
plate across the arms and chest

this hole, the danger of the plate slipping
is minimized. Wooden disks painted white
or in various colors can be worked effec-
tively with the aid of these metal-tipped
cues. Two can be operated simultaneously
with a little practice.

It is easy to roll a plate from the right
hand, across the chest, to the left hand.
The power here is supplied by a quick
upward jerk of the wrist. Another stunt

 is to place the plate against the right

shoulder and then catch it with the right
hand. The diagram shows the correct way
to do it.

No matter what you start out to do with
plates, it is safer to practice with wooden
ones until you are confident of your abil-
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ity. Plenty of leg exercise is offered in the
plate and spoon stunt. From the starting
position pictured, the spoon is tossed un- =
der the leg and lands behind the ear. The A
drawing shows the intermediate action.
The false starts, bends and kicks involved
in this feat constitute a good workout for
any inexperienced juggler,

Likewise, performing with three hats is
as good as a workout with dumbbells in a
gymnasium. You start with a hat on the
head and one in each hand. The first
move is to throw the hat in the right hand
slightly higher than the hat on your head.
Then in a quick movement, grab the hat
off your head and duck into the one in the
air as it descends. Heavy felt hats or
straws are best to work with and work-

The spoon on.the plate iz

flipped under the leg and up-

ward, landing behifid the ear
=—if you don't miscue

outs before a mirror aré
suggested for the initial
attempts. -
That even the sim- .
plest juggling trick re-
quires plenty of practice to master should
be recognized by the beginner who must
-be willing to devote the time to the daily -
*routine if he expects to become proficient.
. (Anm]av,r article by Mr. Carrer next me month}
(_,@ﬁ_—lg-‘l Lé. 55 LA
Dripless Penetrating Oil Flow and nngeals on Metal Pa.rts

Processed so that it will flow into but " efficient lubricant covering the parts re-
not out of places where lubrication is de- - quiring protection from rust and wear. In
sired, a new penetrating oil is claimed to = application to tight” filtings, such as auto
be dripless. After being applied, the oil , .door hinges, surplus oil may be wiped off
congeals into a full-bodied lubricating film . » while the job is being done. There is no
of high viscosity. The oil is an all-mineral after dripping. The oil is offered for elec-

< extreme-pressure lubricant, suspended in utric motors, fine hearings on precision
a volatile carrier. It reaches its maximum . lathes, band saws, home-workshop ma-
flow immediatély for quick penetration, chines, sewing machines, electru: refrig-

‘then the carner/eﬁaparates and leaves an EratGI'ST and ﬂthe;é?’“ﬂtﬂ m am@ :
l = [
te ksl ’*w‘!"#mw 7~ /
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Tiny Town of Model Homes
,?59—’86811 by Throngs of Visitors

—— e, ———
R b

N
N

cy Fox Ihoiod
This model house, receiving its annual coat of paint, is part k;f a minia=
ture village in England with its ewn tiny railway and yacht basin

oy

s. The miniature model village at Beaconsfield, Eng-

land, is visited by thousands every yeaF and is seen here
undergoing its annual sprucing-up in preparation for the
busy season., Each tiny building is com-
plete in every detail.

D~ When the village of Bekonscot dresses up with a new
coat of paint, the paintér does most of tThe job while on his

X

Electric Heater Circulates Air.

L
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curving base, which sets
on the floor, is surmount-
ed by a durable coil draw-
ing 660 or 1,000 watts.
This is protected by a
strong steel cage. Instead
of focusing a hot beam as
do some reflecting type
heaters, this keeps warm
air circulating and in
tests has maintained a
1,000-cubic-foot room at
72 degrees while outside
temperature is zero. The
1,000-watt model main-
tains the same tempera-
ture in 1,500 cubic feet.
The heater is being used
in auto trailers, tourist
camps, summer coitages,
and for emergency.
warmth in hospital rooms
and homes.

g:mk ShelfIsDusted
by Special Vacuum

Cleaning Brush

It is no longer neces-
sary to blow the dust
from the top of a book—
or even to go over the

bookshelves with a dust

{ 615’ ‘Drawn from the Floor
- Shaped to draw

i d L
cool air from the

}; floor, warm it ang
i L“ send it circulating

through the room,
1=~ an electric coil

; \ | heater of the
\ ; portable type bu
- ) without the usual
: reflector has been
¥ - 173 Qﬁ I

1 placed on the mar-
A~ ket. Its conical,
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* rag. A special vacuum cleaner has

_been designed to do that particu-
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Clock as Old as Columbus
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. one remembered to wind it faith-

Ygkalﬁs colleetion of
““¢clocks and watches is one time-

W T . -.'Jfr.j.

lar job, and Newton D. Baker,
Cleveland attorney and Iormert

POPUL Mf ME (*ITA‘\I(‘
Shn'ppers’ ‘Dogs ‘Parked’
Tyqo In Fire-Screen ‘Kennels’

-.".‘ ',T ; :
25
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secretary of war, has been grant-
- ed a patent on the invention. The
* electric duster is sh o reach
into the shelves and dust the
books, sucking the dirt into a bag.

Is Still Ticking | ¢4
More than five hundred yea

uld and still ticking! Figure out
"for yourself how many times

“clock could have ticked—if some-

. fully—since about 1410. In New

“piece reputed fo be the world’s

|

£

.‘. >

‘oldest clock

in good running condi-
cura-
om a

_tion. Prof.

dealer afte
years. Professor Hering is Elqhty—sm—a
few }fears lder than this clﬂr:k tbas when

aviey
Pralessar Hering with the prize clock of his collec-
tion, made about 1410 and still in running order

_..}:_{r.,:,.:_ w =

Customers’ pets are shown "parked” sutzide a millinery shop

in kennels made from discarded fire screens

Where to “park” the dogs of her cus-
tomers was a problem for a London mil-
liner until she converted several old fire
screens info cages or kennels., The screens,
fitted together to accommodate various
sized dogs, were installed on the sidewalk
near the Entrance to the shop.

f-sed Keyboard Typewriter
Is Quiet and Dust-Free

Noise is reduced and dust and dirt are
practically eliminated in a typewriter with
a closed keyboard. The square or rectan-
gular keys are automatically held in ver-
tical and horizontal positions, forming
virtually four sol-
id banks. This
tends to keep

typed work in ex-
act alinement., The

operation of the
machine is un-
changed as to
touch and position
of keys and all

standard dimensions are retained. ‘;Aﬂ. -
mechanical adjustments are within ‘eaSy& 1

reach of the operator. The design permits
the entire frame, covers and other parts to
be made of molded plastic, reducing the
weight eight pounds that of conven-
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e éf/#



Both sashes can be brought down and tilted inward
to a position convenient for washing either side

Windows that can be tilted inward to
any position, either from the top, midrail
or bottom, and slide up and down in the
conventional way have just been devel-
oped. When the lower sash opens inward
it resembles the office ventilator unit
which throws fresh air upward into the
room but prevents direct drafts and keeps
rain and snow from the sill. This flexibil-
ity of position is obtained by attaching
the window sash to a metal shoe which
travels in a channel. The sliding shoe is
attached to the usual sash weights, and a
pivot pin at the bottom of the shoe allows
the sash to tilt inward. Both sashes can
be swung in simultaneously to permit
washing both sides without leaning out or
disturbing screens. If desired, the entire
window can be removed readily from the
frame, converting the room into an open
sleeping porch.

Fs * ?’lanes to Fight Forest Fires

with Chemical Bombs

Bombing planes are to be converted
from their original purpose of spreading
destruction andrﬁre into useful weapons

i
H/fﬂ‘

e BTN
ANICS
Se xperiment with dropping

bombs laden with dirt in attempts to
smother® Hamés, retarding their spread

A
N

“in ﬁghﬁ:g forest fires. The U. S. Fnresm

until ground crews reach the scene. Chem- A\

ical bombs
guishing compounds will also be em-

qontaining “froth” fire-extin-\g

ployed, and the planes will carry food anc[%

messages to fire-fighting squads.

Fiho
G
by Binding Long Bristles

Bristles of dou-
ble the ordinary
length can be
made to double
the life of a glue
brush. The bris-
tles are bound
around the center
with aloop of wire,
and when heavy
duty has worn the brush down too shor
for further use, the wire can be snipped
off and the brush is again long ennugh
for servi

'Q“*v

Telltale Evidence Seen in Ashes
under Ray of Invisible Light

Tossing an incriminating paper into the
fireplace no longer saves the criminal from
detection. Even ashes are telltale evi-
dence now, under the unseen spotlight of

Charred paper at top is made readable, s shown
below, by means of infrared ray photography SIQ

<

ue Brush Given Double Life%

T
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the infraiell and ultraviolet rays.  Harpoon Gun for Big Fish

Photography by “black light"—

the infrared or heat ray—reveals _Is ACCHfﬂtE at Lﬂﬂg Rﬂﬂgﬂ
. il-f R

_— l"‘;‘ ‘ L"..

things unseen to the human eye; F
ink printed or written on a burned
slip of paper is recorded distinet-
ly on the infrared sensitive film.
Important papers charred beyond
recognition may be restored to;
legibility by this method of pho-
tographic copying, and it may be ¥ \
that burned currency may be ((}-2
proved valuable to the satisfac-
tion of the U, S. treasury. For- ~
gery can be detected on burned ¢
or unharmed paper by invisible
light, for two black ink marks that
seem identical to the human eye
may appear totally different un-
der infrared rays because of dif- 3 B ek
ferent reflecting power. Differ- T+ =
ences in paper, too, can be ob-

served by this method. 4]

/

Midget Car Has Rail

to Protect Driver

Constructed with a guard rail-
ing to protect the driver from

g . i o i e AL L e
other vehicles in traffic, a midget | ¥ e e o M T T A W R e
car designed fﬂl:“ low-cost OPETR= o ot Wi, Sl
tion has magde its appearance in Comparing new harpeon gun with the old hand-propelled
Paris. It ryns 125 miles on one weapon. The gun gives greater accuracy and langer rangqy, |

gallon of fuel, and its top speed is Designed for use against shark, swordfish, giant
thirty lnilrf,‘ll.‘i per hour. The caris ray and even small whales, a new harpoon gun -
prupt:llez' by a small gasoline en- has a range of fifty yards. It weighs less than ten ~ ™
gine, similar to several motors pounds, The harpoon, which weighs two pounds,

manufactured in Agerica, is inserted in the muzzle. Remarkable accuracy ‘
L?}K‘ is said to be possible with the gun.
ey ey AL S )
Sears. e

- w altlare? g;‘%]?éak Is Checked Instantly |

by.an Emergency Clamp /|
Quick control of - -#__,.
a pipe leak is of-

fered by an emer-
gency clamp which
is designed to
check the escape
of water, steam,
air, ammonia or
other fluid. The

metal clamp is

0Odd three-wheeled vehicle for one person. [t is
propelled by a gas engine
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YELLOW PERCH

BLUE CATFISH

Top, fly fishing a pond for brook trout, and the
business end of a muskie . 1

2 WY ! = S s«
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ITH more than 15,000,000 fisher-
men scanning maps each year
for places to fish and wmdermg what
kinds of game fish are in different
waters, the finny tribes of America face
an annual “show up” that never fails to
interest the disciples of Izaak Walton.
Many of the fish parade under different
names in different parts of the country.
Moreover, lures and other tackle items
used to catch the different fish also vary.
Here is a_,“Who's Who" among the fish
that pruwd,e sport fur millions of anhglers.
Among the more pupu]ar game fish to
keep in mind when considering a fishing
trip are largemouthed black bass, dark
green above, with their underparts a
greenish silver. They usually have dark
siripes on the sides and the corners of the
mouths extend beyond the eyes. A dandy
game fish, they belong to the sunfish fam-
ily. They hit all kinds of lures including
pork-rind lures, spoons, surface and un-
derwater plugs, feathered lures, and both
dry and wet flies on a fly rod. Natural
baits are live minnows and frogs. This fish
has many names, such as cow bass, grass
bass, straw bass, trout, bayou bass, mud
bass, Oswego bass, Otsego bass, swamp



bass, pond trout, and green perch. In the
south it is commonly called a “trout.,”
Use a five-foot bait-casting rod and a va-
riety of lures, or a fly rod. The biggest one
taken on a rod and line weighed twenty-
two pounds and four ounces.
Smallmouthed black bass are highly
prized game fish found in Canadian lakes
and rivers southward through the United
States as far as Georgia, and east to the
Atlantic seaboard as well as in Florida.
The record is about fourteen pounds,

- PR = -
. —:Em—.—: S + e - % =1

There'll be fish for supper as evidenced by this siring of smallmouthed bass taken from a Canadian
lalke. Top, typical brown trout found in small western streams
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caught in the south. This species will take
many of the lures suitable for large-
mouthed bass. Anglers use small plugs or
pork-rind and spinner lures, handled by a
five-foot rod, a quadruple winding reel
and a silk line of about fourteen or fifteen-
pound test. The most sporting way to catch
this fighting fish is with an eight and one-
half or nine-foot fly rod, either hollow
tubular steel or bamboo. Many fly-rod
lures are effective, from wet hair or feath-
ered patterns to floating bugs. It also
strikes natural bait lures readily, such as
the hellgrammite, frog and minnow.

This species has other names, including
linesides, trout perch, brown bass, rock
bass, jumper, spotted bass, slough bass
and tiger bass. Look for it in sandy-

bottomed or rocky lakes, on the bars in
hot weather, around old snags or stumps,
and in the eddies in swift-running streams.

Calico bass and crappies are two widely
distributed “little basses” or panfish that
are fun to catch on light tackle. They are
much alike in appearance. The
calico bass usually has seven
spines on the dorsal fin as against
only six for the crappie. These
two fish will take small minnows and
worms, but for real sport use a light fly
rod and flies. The record weight of a
crappie is about three and one-half pounds.
This fish was caught in Oklahoma. These
fish are commonly called “speckled perch”
in the south, but more than sixty names
are known for them, including speckled
STEELHEAD TROUT pEl‘I::h, hﬂl’ﬁﬁh, calico bream, SpEl:kl-Ed hﬂSS,
white crappie, lamplighter, roach, Camp-

Top, northern muskies caught in Canada, and a bellite, strawberry bass croppie shad,
lack bass whic ' ’ ’
i :::-1-:?-??::’; i fak dinner. i silver perch, papermouth and spotted trout.

-------
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The bluegill is a popular little panﬁsht

and wvery beautiful, too, with its dark,

M

greenish tints and deep-colored bars. "'-"‘"

Worms, crickets, or grasshoppers make |
excellent natural bait, but the real sport -
is to take them on a fly rod. They take
both dry and wet flies, Look for bluegills
around weed beds, old pilings, beds of
pond lilies and similar places. They grow
large in the south and fight strongly when’
on a light fly rod. There this fish is known. .
as the “bream.” Other names are sunfish,
blue sunfish, and coppernosed sunfish.
There are several species of the pickerel
and pike family, the most widely distrib-
uted being the Esox lucius, which has
more than fifty names and is found in

EC

Magne ¢ Board
nr Bridge Teacher

most far northern lakes and rivers. In the
east the common pickerel maysweigh from
one to ten pounds. Its relative,the north-
ern pike or pickerel, sometimes weighs
twenty or thirty pounds.

The Esox lucius is a willing biter. It
will strike plugs, spoons, pork-rind lures
and other fish foolers. The average fish-
erman uses a five-foot vod and a line that
tests at least fifteen pounds. They strike
flies, too, and the northern pike feeds on
minnows and frogs, so these natural baits
will catch them. The pickerel likes weed
beds and snags. The northern pike also is
known as channel pickerel, grass pickere
great northern pike, jack fish, lake pick-
erel, Great Lakes pike, snake, and jack.

The muskellunge takes high ranking
among anglers. There are several species
from the eastern states westward through
Ohio and north through Canada. The list
includes the St. Lawrence muskie, the
Chautauqua muskie and the northern
muskie. All are savage fighters. The
world's record is fifty-eight and one-
fourth pounds, caught in the Lake of the
Woods in Canada in 1932, but a specimen
taken with a net some years ago weighet
around seventy-five pounds. Many are
the lures recommended for the muskie.
The bait caster with a sturdy rod, a quad-
ruple winding reel, and a line testing
eighteen pounds or more may use a spoon

and bucktail, a splashing surface lure,

spoon and pork-strip combination, or oth~gthe hales of the lock, an ordinary wrench

er artificial baits.
muskies. In trolling, a spoon lure usually
is used. These fish are taken from weed

{Continucd to page 144:_‘.}
“ }

ﬂrmun:tréﬁ'ﬁiﬂ'ﬂ/fﬂl bridge on large magneti
board designed for instructors

Demonstrating bridge tactics to large
audiences is made easy by a magnetic-
board on which the ecards stick wherever
placed. The cards may be moved about
on the board while it is in upright posi-
tion, thus overcoming the difficulties of
exp!amj.ng plays. The board measure
four by four feet and weighs fifty pound:
It is the invention of Frances Flmtom a
thor and bridge authority.

Autoaﬁ;is Saved from Theft

by Lock Nuts on Hubs

Theft-proof locks that guard your au-
tomobile wheels against the stripper, fas-
1ening the wheel to the hub, are now
avallable The
lock is simply a
round nut which
takes the place of
one of the nuts.
holding the wheel
on the hub. There
is no place where

a thief could ge
oie E-U' grip with a wrench
emiove it. Three “keyholes” are bevel-
drilled in the lock, shaped and arranged
individually to match the three pegs of I g

our key. When the pegs are inserted in

S—
Some cast suckers for  will turfy it. More than 4,000 variations in "=

J

the arrangement of the pegs make the
lock wirtually theft-proof, and ong key

ﬂmy ‘of four




£ N=L, CEr Tl e & w
"o f.-m § _h?:ﬁ;:, ARG 1!‘ H'i aft %
v 32 i P 0O :['r L AR

Small Cookstove for Office
Plugs in Wall Socket - -

' 4:""&4"6 W LA
f/
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expected from Llu_ smgle-mw plant engi-
éueeu say, is about 750 horsepower with
ank allowable extra power for takeoff of
* fifty to 100 horsepower, giving a total of

P

800 to 850 horsepower. That figure is about
all that might be produced with safety and

, satisfactory performance and maintenance.
In comparison, one Pratt and Whitney
two-row engine is officially rated by the
army air corps at 900 horsepower with
1,000 available for takeoff. However, if
J the engine is opened full throttle at sea
level, it will give 1,150 horsepower for a
weight of 1,250 pounds far in excess of
qQ}Emyi:hu'l.g develuped in the single-row en-
lene, The two-row motor is particularly
adapted to aireraft in which high perform-
L ance is necessary to safety and economy.

é_ﬁrated Flaps Help Plane
Land Like a Bird

By using perforated wing flaps, engi-
neers say they have imparted to a new

army attack plane a landing action similar
to that of a bird. The flaps retard the
flight just before landing, approximating

\H\‘Sﬁuwlng how small electric stove may be used in

v preparing lunch in office

be good cook,” if an electric cookstove de-
signed for offices becomes popular. The-

Advertisements for sténugraphgrs SOOTH
may carry an exira requirement, “Must °

the uneven feather fringe of the trailing
edge of the bird's wing. Solid landing flaps
in general use create a certain amount of
wind turbulence that tends to cause shim-
my in the tail of a plane. The engineers
claim that the new flaps, containing dozens
- of holes, have approximately the same

{:‘-i stove plugs into the nearest wall socket® “drag” as solid ones, but eliminate most
i » Itis believed that it will find use in small of the turbulence. Split flaps, fitting under
4¥  ‘offices located in industrial districts wheres »the trailing edge of the wing in flight, are
N there are few good restaurants. . h-"' used widely for reducing landing speeds.
s : - B :' %
“ Two-Row Radial Engine 2.
“‘"T gl.{&{« Gives More Power [+ L& |
e How to increase power without |’ —

increasing the weight of the air-~
plane engine too much has#beep « |
solved, manufacturers say, by ré= »
placing the one-row radial motor
with a new two-row motor. This-
power plant produces smaller, but

more frequent impulses, I‘E‘:‘;UliinE_“‘-'
in smoother operation and longer he
life, and horsepower is consider®,
ably greater than for the single-

il
-+

row nine-cylinder engine. The
‘maximumn power that mlght be-
2 1
7 &

oo A\ f_ rt:J
,-{lk.t.i,{’__,{,-u’\f! of ﬂ %

e 4

better control of the

e

he Raps with dozens of holes. The perforafions result in
ings

on slo
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laboratory. It is the result of the re~_
cent discovery at the University of' )

Iowa of an inexpensivée method of
h eanctllng inositol, a sugarlike sub-
stance, from corn. Inositol is a non-

-

h Dynamite Made from ump 3
Production of a highly explosive

= dynamite from corn is one of the |
latest developments of the chemical

explogive form of aleohol but when
nitrated becomes a powerful solid
explosive. It can be produced from
the' waste by-products of the manu-

Invisible Ray Lures Insects
to Death in Trap - </|

Death rays are how employed %o savé
~the garden from insect pests, The ray it-
" self is perfectly harmless, but it is used as
a lure in an ingenious trap for the Jap-
anese beetle. Finding that this beetle's
eye is “tuned” to receive light waves of a
length unseen by the human eye, the in-
- ventor designed a trap made of two re-
“*flectors, the lower one filled with water
4% and a half-inch layer of kerosene, When
=" the lamp is lighted the kerosene becomes
luminous, emitting a blue-white light of
very low intensity which lures the heetle
to death.

Sound Is Weighed to Improve
Musical Instruments

'1.._1_1

I.—'-
i _-ll,.l:

Using
which promises much for the musician

Delicately adjusted balance scales are
used in a new device which weighs sound
and which makes possible the improve-
ment of musical instruments and motion-
picture sound apparatus. The scales weigh
pressures exerted by a given sound to

within a few thousandths of a gram of

r -

ining fork with the sound-measuring device ‘ -

. -

“" accuracy. The inventor, W. F. Mder_bgm_-f""

S
Preparing the beetle trap which employvs low inteny
sity light to lure thg insects

lieves the sound-welghing machine will .

make possible the establishment of the
first true unit of sound pressure and that
it will result in standardization of tone
=" without the hazard of human error.

T

- Low-Ffiel Alarm for Plane =
' - Warns the Pilot o

Serving to warn the pilot where there -
is any interruption in the flow of fuel from ®*
tank to pump, a new safety device for”
“airplanes has been placed in pruductiumf

A signal light on the instrument board re-
mains off as long as pressure in the fuel
system is maintained but flashes when the

fuel level upﬂg&ayint.
S A R EE :',

]




. b7 :
‘QJ@: POPULAR MECHANICS

\

Skates for Rough Surfaces.”. = ™
Are Built Like Army Tank

Naote the multiple-wheel construction
and the heavy braces with which the shates are attached

Trying out the tractorlike shates.

o

2 Constructed with several sets of wheels
along the lines of an army tank, skates
introduced recently in Japan may be used
on unusually rough surfaces. The multi-
ple wheel skate tends to level out the
rough spots. Braces attached to the leg

3

" ';:. A

no air to live and multi-
ply, furnished the genér-
ating force to produce the =
gas. The organisms wercfe_.»
obtained in mud collec-- & =
ed from lakes, rivers,
brackish sloughs and. ’2
garden soil and placed in
gallon jars to which was .r
added 850 cubie centime- \N
ters of neutralized sul-.
phite waste liquor and?®
water. When heated "E"‘f:
ninety-six degrees Fahr< <" -
enheit, most of the bur n% y
able gas was given off iy

 vshe st twp' upgnths of

. running as high as :Iiﬂg

fer me ntation, produétion’

cubie centlmeters a day.

Iglt Mask Filters

Air Breathed
by Worker

Prevention of suc
dangerous occupational

diseases as silicosis is the purpose of a dust
mask recently developed. Miners, stone-
cutters and grinders are menaced by in
halation of tiny particles of dust, whi
brings on inflammation, congestion
sometimes death. This mask, displayed at

a London exhibition, is designed to ﬁltei'* 3

grit from the air hreathed by its wear

help to hold the skates on the feet.
Mud Offers Power and Heat
? yﬁ ( by Harnessing Bacteria ’ﬁ-_'—ﬁ
Harnessing microscopic organisms found §
in common mud to produce power an
heat is the possibility held out by _D
A. M. Partansky and Dr. Benson o
the Omiversity o ashington, «lpn experi
ments along tRTsTine, “they Jﬂw used th
bacteria to generate methane gas from {
sulphite waste discarded by pulp pa
- - mills. The heating value of the gases pro
'\dur:ed by fermentation of sulphite liquor,
3 the scientists said, was equal to 4,767,000
'\\‘] 3 British thermal units or 18,730 horsepower
hours per ton of pulp paper manufactured.
The experiment was undertaken in an ef- =
fort to eliminate pollution of streams, with
a secondary objective of turning the waste
 into profit. Anaerobic bacteria, requiring

&
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Army “Tortures” Latest Fighting Machines ,.;
4
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Scenes at AM‘{J‘ proving
grounds in Maryland where
U. 5. army subject=¥Mtorized
war egquipment to grueling
tests. Top, left, scout car climb-
ing sixty-degree grade to prove
its efficiency. Top, right, trach-
laying unit plows throngh thick
mud, Center, seventy-five mil-
limeter gun carriage boing
whirled on merry-go-round of
circular cobblestone traoch.
Bottom, light truck wused for
towing gun carrioges splashes
through water course
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By Capt. John D. Craig

TIGERE are gentlemen. They're bhig

clumsy cats with a sense of humor, a
shameless curiosity, occasionally possess-
ing an urge to kill humans, but they are
gentlemen none the less.

When prowling, they do things not
without humor. Surprise them and they
actually express curiosity in their faces.
When at peace after a feed they are very

36

This tiger took ifts own picture when it tripped the
flashlight camera, and some “tame" elephants hold-
ing up temple in fndia

majestic gentlemen. When mad they are
very angry gentlemen—but they are al-
ways gentlemen., One can never take
chances with them, but if you hold your
fire a moment vou may learn some inter-
esting things about their habits.

I have sat night after night in a machan
or tree platform, over a water hole, watch-
ing and listening to the home life of tigers.
And I won't kill another tiger unless it is
a case of my life or the tiger's. I am con-
vinced that all the so-called killers and
man-eaters in the jungle are not as dan-
gerous as some would have you believe.

Many are the legends and stories told
about the, to my mind, true king of beasts.
The old Mogul emperors entertained their



Stone idols adorning a temple in India

and, right, panthers like to climb trees

—and tigers can, too. Below, equestrian

statues guarding pateway to temple in
India

guests with animal fights and the major
event was usually a death battle between
a lion and a tiger, matched evenly. Always
it is reported the tiger won., Clyde Beatty
told me that in his years of experience in
the training ring of leading circuses he
had had eighteen tigers killed by lions in
fights. Only four lions were killed by
tigers. That looked bad for the tigers. But
I learned the tiger was a gentleman even
in a brawl for when a fight started the
lions would gang up on the sole tiger. But
when one lion was jumped by one tiger,
the tigers let their fellow fight his own
battle, and he usually won within two
minutes.

Tigers were not originally natives of
India at all, but migrated from Siberia
and Manchuria. They are also found in
the Malays, Sumatra, Java, Siam and

ar
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mounting six guns each. That night, far
off in the jungle was heard the boom of
six simultaneously discharged rifles. A
little later another boom was heard and
again during the midnight hours the camp
was awakened by a third crash of gunfire.

Next morning the men rushed out to
bring in three tigers. Instead they found
three dead Chinamen—so they sailed hur-
riedly for home.

The largest tigers in India roam the
jungles of the Central provinces. The na-
tives tell you tigers will not climb trees,
but once one not only climbed the tree in
which I was sitting, but came right into
my machan which showed a spirit on his
part to meet me more than halfway!

We were shooting moving pictures when
an incident occurred that showed all tigers
are not man-eaters and that often what is
believed to be a dangerous cat is really

Borneo, There are still
tigers in north China,
Manchuria and Siberia.
They are called “woollie
tigers” and some of the
pelts have measured thir-
teen feet from tip to tip.
Woollie tigers are very
rare, however, as the last
expedition sent there

seeking them found. It
seems the museum that
sponsored the expedition
became impatient and cabled the leader of
the expedition to either get his woollie
tigers or come home.

The expedition had suffered untold
hardships without even seeing a woollie

tiger. Tracks they saw in the snow but

not one tiger. Finally, in desperation, the

leader decided to do the one thing all-

sportsmen shun. He decided to use trap
guns, mounted three on either side of a
game trail and connected with a trip wire.

When the game strikes the trip wire the ~

guns are discharged and seldom do many
of the six bullets miss their mark, Chi-
nese coolie laborers fixed five gun-traps

A temple scene in India and a spotted “"hitty"™ chout te offer objections

te haoving its picture snapped

only an exceptionally curious one. We
had our main camp in a mission com-
pound. They had a twelve-foot tiger wall
around the compound and we camped in-
side that wall. We had built a laboratory
there but during our work found it con-
venient to establish field camps in the
jungle where we could work late and be
up with the dawn. To get messages back
and forth we made use of native runners,

These jungle natives are fatalists. So
they go about their business believing that
if a tiger is going to kill and eat them, he
will do just that, so why worry. The na-
tives know, however, that when they meet
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a tiger face to face he is likely not a man-
eater, Man-eaters usually see or hear the
human approaching and sneak off, then
pounce upon their victim after he passes.

The natives know when they meet a
tiger face on they should stand still and
face him. Never do they run. To run
would likely be fatal as the cat is a euri-
ous animal and might run after the native
and knock him down just to see what
makes him go. And once you are knocked
down by a tiger you might as well be
eaten as you likely are dead in any case.
The tiger usually stands facing the native
with a surprised expression on its face. It

MECHANICS

is undoubtedly awed by the appearance of
a strange creature that stands on two
hind legs. Possibly the tiger is just a lit-
tle chary at approaching this two-legged
creature as in stature he resembles the
sloth bear which also stands on two legs
when surprised. And the great sloth bear
is the tiger's only worthy opponent.
Usually the tiger soon has his curiosity
satisfied and wanders off into the grass.
Thereupon the man returns to his village
posthaste or climbs a tree until he is sure
the tiger has really left. Perhaps this pro-
cedure started the old story of the strong-
{Continued to page 136A)
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Everything about the temple, discovered in the jungle in India, was carved from one colossal block
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ouse on Light Truck Serves Four Tourists

Left, exterior of “home on
wheels" which accommo-
dates four persons. Be-
low, interior looking for-
ward, showing many con-
veniences seldom found in
rolling houses

ey V 4;. mW

Constructed of small pieces of wood
glued and nailed together, then covered
with paneling, canvas and paint, a house
has been built on the chassis of a light
t inventor. It houses four
travelers and incorporates many conven-
iences not ordinarily found in the mobile
home. Principles of airplane construction
were followed by the inventor, the house
being very light. Its lines are in accord-
ance with accepted ideas of reduection of
air resistance in motorized vehicles. The
house is twenty-four feet long, There are
two sofas which may be converted into
beds at night, one double-width bed, a
closet for keeping clothing in order, com-
fortable chairs and a well-fitted kitchen.
Auxiliary equipment for sports, fishing
and hunting is mounted on the ceiling and
a full-sized canoe is carried on top of the
car. A space in the roof may be opened
to admit fresh air in good weather. QJ

Gl 8 Lotloetworcin
P zint Ult i F l;ﬂt ts Have Two Kinds of Sight
sunburn. raviole causes paint to . .
fade, but chemists are now finding way Due to Nerve Short Circuit
to prevent this deterioration in sunlight. Cats have two kinds of sight. The vision
Various metals are being combined that enables them to see their food, to
paint with phthalic acid, which cuts do walk up stairs and around obstacles, is

the penetration of ultraviolet rays an controlled by the visual area of the brain
should extend the life of exterior paint cortex—but there is another sense of sight
This principle may also be applied to ru which still functions when this brain area
ber, which d sunlight, j is flestroyed. A study of cats by a Brown

clwer L) pmse
Y q4/72/3¢
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University scientist re-
ve er they had

[ .

Mr. Louvet,
84 Eoulevard Davout,
Paris, 2e,
France.
\ﬂ %zg{:te_cr to ITgnT ana e
yveballs moved when
' objects revolved around
them. Still, they could
not find their way to food
nor jump from a table. It
is believed the eye signal
to the musecle was short-
circuited through some
nerve channel instead of
traveling to and from the

brain. ="
20

Automatic ing
Makes Phone

Calls Easy

Operation of the dial
telephone is made easier
by an automatic unit in-
froduced in London. The numbers which
_the subscrif®T calls most frequently are
g‘hmted on a list on top of the device.

ese numbers are conveyed by notches
-on a disk inside the machine to the auto-
matic dialing unit. To telephone, the sub-
“scriber sets a pointer to the name of the
person he wishes to call and presses a
+ lever. The machine does the rest.

Ly

Vv M *
Londan housewife demonstrates device which makes

easier the of dial telephone

J’m &EgHAN.Ics
Model of Famous Mission
Is Made in Clay Sectio

View of the clay model of the EMJJ% W%;Mu Mizdion, of

California. The model can be taken apart for moving

41

Using only his hands as tools, the @otter ¢ r\
of the San Juan Capistrano Mission in -

Califorpia W
‘clay¥of ‘thes famoud mission buildings

Three months of study and careful work &
were spent on the model, which was con-
structed in sections that are moved about ||
easily. The builder, Yreneo Mendoza,
learned his trade in Jalisco, Mexico, the
birthplace of handmade pottery, and

SCorns ‘Lhe use of even a potter's wheel.
'f eather Map Sent to Ships
as Wireless Photo

Up-to-the-minute charts of the weath-
er are now being broadcast to ships at sea b

much as press photographs are sent acro -
the country over telegraph wires. SE:B:?

Y

eral liners already are equipped with in=
struments for receiving the photograph o
the weather map as prepared by th
weather bureau forecasters and broadcast
by the Radi erica. I
severe aveather it would be possible to
send maps at frequent intervals to war

ship gaptains o

20
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Model ‘Mountain’ Rallway Bl.lllt as a: ‘Hobby

@ P

This elaborate model Wu%f(bnult V/

Eighteen toy engines, both steam and
electric models, haul a fleet of trains over

a 166-foot model railway built by a Haw-
.\nb_qme, Calif., barber as a hobby. His rail-

road is landscapad in great detail, tunnel-

ing through mountains, snaking through

G- valleys, and even bridging.a"*mountain”
- = stream of real running water. There is an

“¥ . intricate system of sidings, switches, de-
== rails and other trackage. One of his trains
> is a streamline model, and there are

fifty-eight cars in the fleet—sleepers and

a ‘coaches, flat cars, gondolas, box and tank
cars and cabooses—in addition to a wreck-
er equipped with a traveling crane.

-
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-, @[Popular Mechanics Magazine does not

i.." publish the name of the maker of, or deal-

L erin,any device described in its pages, but
this information will be furnished by our

3 & Bureau of Information upon request, ac-
Eumpanied by stamped envelope.
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17 ee.l! n.f track hur.l through the "mountains.” It is one of the -
most complete miniature systems ever built by an amgteur, Nete the large switchboard
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7 K]temate-ﬂashmg Taﬂhghtsqj
Give Continuous Warning

Whether you'’re stepping on the brake. |
pedal, driving alone in dense fog or park- .~
ing at the roadside, alternate-flashing tail- &
lights that can be operated continuously® "\
like twin ﬂashers at a raﬂruad cr-::lssmg

Y.y

Shrh'hu show fmm automatic device Aashes one and
then ;hl uh‘lc“:mlhlht

{}l'.
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cannot miss, A unit which causes
the right and left taillights to flash
alternately is on the market. It
blazes the red warning "“Stop!
Stop!” automatically when the
brake is applied, but continuous
operation is also provided by a
switch on the dashboard. One
model has two tiny red lamps on
the dashboard control which flash
in unison with the twin taillights,

‘_I?SJ‘[Q
Metal Frame Holds Tile
in Removable Wall

Something new for the builder
is offered by the manufacturer of
a combination tile-and-metal
wall. The tile blocks are grooved
on the edges so that they may be
snapped into place in metal frames
which may be nailed or screwed
to the wall supports. The tile
blocks are removable to permit
access to plumbing or wiring or
to permit a change in the color
scheme of the room, Blocks re-
moved from the frames are in
good condition and may he used
again if «desired. L
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" Photo Enlarger in Suitcase -

T Is Set Up in Two Minutes, *

i

Case for carrying photo enlarger is shown open with the appa
ratus in readiness for work. It can be set up gquickly

You can earry your “darkroom” in a suitease now.
Complete from the enlarging lens to an adjustable™
masking device which makes white margins, a
photographer’s portable laboratory that folds into

There is an easel to hold the paper flat
while printing, an electric timer which
controls automatically the exposure, and |

a ruby light bulb. It can be set up for s
operations in a darkened room in twa. 3""‘"

minutes, and folded up even more quickly.
The case is impervious to water and acids

and is dust—tiﬁl '
T — -

Heatpmnf Paint Is Produced
- for F

{T (Y ot wS—

t. "F.hat ists ghbrasior and thppm
10 Ht temperatur as high as ﬁﬂﬂﬂ degre r‘::
Fahrenheit is being used for coating the
linings of furnaces. It is applied with
brush or paint-gun. Made on a silicon-
carbide base, it will set two hours after
, application and present a surface harder
e than the fire-brick or furnace wall to
which it is applied, thus lengthening the -

Iq';Ti'f«: of the wall. Corrosive attack of oils, - "-‘_
sulphite and gases is resisted and clinkers *

Sq.ﬂmg tile blochks inte metnl frame.

A

The b

lochs
can bg reme edﬁwhm .-"e r
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dc- not adhere soot condense on g
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TWENTY-FW’E per cent of the vegeta-
bles and annual fruits we eat were
unknown ten years ago, says an agricul-
tural authority.
Of course, he adds, common vegetables
like peas and potatoes still look the same
but we are now using improved strains

" that didn't exist a decade past. Scientific

plant breeding is continuyally creating new

varieties of commerciall plants-that are -

larger, better flavored, more Tesistant to
disease, or more desirable in other ways.

. Few who buy ordinary, cantaloupes in .

seascm, for example, know that the melons
they get today are a brand new strain.
Ten years ago cantaloupes were afflicted
periodically by a mildew that caused the
meat to resemble that of a leathery cu-
cumber. Then a plant scientist discovered
a relative of the melon family in India that
was practically useless except for a strong
resistance to mildew. As a result of a
long breeding program this quality was
joined with all the desirable features of
the old cantaloupe in a new strain of fruit.
Today the melons are as tasty as ever and
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FEATS

" Giant pears, big mushreom and cross between lo-
ganberries and dewberries, result of plant breeding

also highly resistant to mildew blight, To-

-"day, also, we have tomatoes that resist
- nearly all the old diseases.

New lettuce
varieties escape the slime and wilt dis-
eases that were periodic menaces, and

_even a threat to the green onion industry

has been eliminated by developing an on-
ion that produces leaves instead of rolled
stalks above ground, thus removing the
hiding place of parasitic insects. Another

L B 4 B w3 £ 3,', .:JL.._}
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PLANT BREEDERS

Pollinating Aower ta be
crossed with one of an-
other color. Right, plac-
ing seeds of new variety
in incubater to force
growth and save months
of time. Below, giant
cucumber of new tvpe
which retains its mois-
tare and erispness

innovation is corn that grows on small
thin cobs, enabling “corn on the cob” to be
marketed in tin cans.

Improvements like these are the achieve-
ments of geneties, Meanwhile the hybrid-
izers have created a startling array of new
plants that no one ever dreamed about
before. Things like the garlion that is a
cross between the garlic and the onion,
the topeppo that combines the tomato and
the pepper, the odorless onion and odor-
less cabbage, and the lemon cucumber
that grows on a vine but looks like a
lemon, are all new vegetables. Yard-long
string beans are on the market, a coreless
carrot is available, and stringless, better
flavored “Utah” celery grows in the west,

A new seedless grape with a muscat
flavor ripens in July instead of in Octo-
ber. The new boysenberry may replace
the loganberry in popularity. Developed
by Rudolph Boysen in California, it is a
cross between the loganberry, raspberry
and blackberry. It is a prolific producer
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and has a larger, sweeter fruit
than other berries. One test plot
of one-tenth acre produced 2,200
baskets of fruit from 100 vines.

A lemon tree whose branches
vield a lemon extract is reported
from Russia, a freak hardly more
astonishing than the distinctive
juices that resemble punches and
soft drinks of several new orange
varieties, These have been grown
by the citrus experiment station
of the University of California. The pur-
pose was not to create new fruit flavors,
but to produce varieties that would flour-
ish in different kinds of soil and to com-
bine strong tree growths with desirable
types of fruit. The citrange and the tan-
gelo, the first a hybrid resembling a grape-
fruit and the second a cross between the
tangarine and the grapefruit, are two un-
usual types gradually being planted com-
mercially.

New kinds and strains of flowers in
whole rainbows of colors are being pro-
duced. At one recent flower show, more
than 250 wvarieties of chrysanthemums
alone were exhibited, as well as new
strains of orchids, dahlias, and roses. Doz-
ens of nurserymen are working on roses

Large
tropical papaya which plant bregders hope to make more hardy

MECHANICS

alone, seeking new shades and bi-
colors, longer buds, and better
stems, Plant breeding is tedious
work, and in 20,000 attempts, only
a dozen or so new varielies may
be obtained. A new yellow pe-
tunia developed by John Bodger
was produced only after ten years
of work,

“The future possibilities in ge-
netic experiments are practically
limitless,” one research worker
says. He declares that practically
any desired characteristic within
reason can be produced in any
plant, although a particular ob-
jective may require many years
to reach. In a “scientific Garden
of Eden” maintained by the Uni-

grapefruit grown in experimental orchard and, above,

versity of California the work of improv-
ing present types of plants, especially
common vegetables and flowers, is being
conducted along several lines, Resistance
to mildew in delphiniums and zinnias is
being sought and a breeding program is
being carried on to remove the tendency
toward wilt in watermelon vines. Elimi-
nation of the mosaic disease in celery and
spinach is also being sought. A new va-
riety of corn that resists earworm also
may be developed. One department of the
farm is seeking to transfer the double
blossom of the Golden Gleam nasturtium
to the other color varieties of the flower.

Most of the work is being conducted
along lines followed by Prof. S. L. Ems-
weller when he created a rust-free strain
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of snapdragan a&er that
disease had affected flow-
ers in all parts of the
country. After a long
search Prof. Emsweller

POPULAR MECHANICS

i i "

47

Painters Risk Lives on Cables
High above Giant Bay Bridge

ed

found several snapdragon
plants in Indiana that ap-
peared to resist the dis-
ease although other
plants of the same strain
in the same garden were
suffering from it. These
resistant plants were
grown together for sev-
eral generations until, by
crossbreeding, several
plants were produced
that were entirely free
from rust. These in turn
were self-pollinated for
several years and then
carefully crossed with a
few commercial varieties.
A few years later various
strains of snapdragon all
free from susceptibility
to rust were produced.
Right now an unusual
hunt is being conducted
among the avocado or-
chards of the southwest
for a few special trees.
The avocado, practically
unknown in the United
States fifteen years ago,
produces good crops only
occasionally, If a way

sl g™

F.

could be found to makg
every year a bumber’
year, the avocado indus-
try could be raised to a cnnunéi-cml plane
similar to that of the stabilized citrus in-
dustry. Variations in seasonal tempera-
tures seem to determine the size of the
crop and orchardists are hoping for a new
strain of trees that will bear prolifically no
matter whether a winter is mild or cold.
The first step is to locate a few trees that
seem to bear regularly in spite of winter
temperatures, The chances are that these
trees will have small fruit, and the next
step will be to cross the variety with other
trees that produce better fruit.

Another puzzle scientific plant breeders
are solving is the strange “sleeping sick-

i {Cnnﬁnuad tn page 124A)
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« Like flies caught in a .Ifll"lt spider web, these workmen hang suspended as- . =
they paint the cables of the San Francisco-Oakland bay bridge

It takes plenty of nerve to paint the i"'
small suspender cables on the San Fran- -

cisco-Oaklarrd bay bridg _,_ﬂh:;h._n_fast-——-
*hearing.completion. The suspender ropes

extend down from the main bridge cables =i- «
to the steel work. Painters, working from |
boatswains’ chairs, hang high above the’ .
bridge, slowly covering the cables with

coats of aluminum paint. A false move
means almost certain death for these men, -
but it's a part of the job and they think d
nothing of the danger.

@[ Honey production may be increased by
sowing clover of different blooming habits
so part of the field is always in flower.
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of the centrifuge, the

lightest inward. Hemo-

' globin, the red stuff in
— blood, has been found to
N have molecules with a
weight of more than
68,000 times the weight
of a hydrogen atom, each
molecule one-five-hun-
dredths of an inch in di-
ameter. The red molecule
was revealed as made up
of definite parts, each
weighing 34,500 times one
hydrogen atom. Similar
“bricks” of exactly this
weight compose most of
the large protein mole-
cules. Thus, similar
weight bricks form the
molecules of silk, wood,
paper, rubber, rayon,
bakelite, in fact, most of

17 "y o,

2

i
L

Equipped with five pairs of wheels, a
iesel truck exhibited in Switzerland can
climb sixty-five-degree inclines, cross
ditches six feet wide and travel through
rater three feet deep. Its wheels act in-
E&pendenﬁy so that the chassis remains
Ylevel while the truck crosses rough ground.

oy %:ﬂ six=cylinder Diesel engine drives the
.4. q__:‘i:yruuk at forty miles per hour. The ease
) Swith which the vehicle travels over obsta-

%, ,=cles is of considerable militar impnw.
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w Dime Wei alf a Ton
. ﬂ 5 in “"Weight Microscope”

g In a new ultra-centrifuge, a dime weighs
1,025 pounds when a speed of several
thousands of revolutions has been reached.

\h) Its top speed is 60,000 revolutions per min-
ute. The centrifuge does for weight what
a microscope does for size, multiplying
actual weight. Thus molecules which can-
not be seen with a microscope bhecome so
heavy that scientists can visualize the
“parts” of which they are made. As the
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the films, plastics and

“Note how body duﬁ":itﬁt}tzm'n?m level while the articalated whesls ias . .
over high spots or sink into depressions while traveling rough country mulde materials,

Automatic Unit Stops Motor
Lf % Uif Auto Overturns

Designed to minimize the risk of fire by
automatically breaking the ignition cireuit
tryck gr car oyerturns, a new device

g EE E J CHI: z is available for
| application to mo-

tor vehicles. It is
a small unit of
molded plastie
containing two
mercury tubes.
When the vehicle
tips over, the mer=-
cury flows to the
opposite ends of
the tubes, break-
ing the circuit and stopping the engine.
The switch is set at an angle so that the
vehicle must be tipped over before the
circuit is opened. It is said by the manu-
facturer that no amount of bouncing or
jarring can cause the device to operate as
1 as the car remains upgight.

Al e ag (/i
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; Ten -Whegl Diesel Truck substances studied in the
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s “Pinhole” \Sptrea}i‘n I{(eeps X Oul}tam Plavlng

In your garden pool you
can build a lovely foun-
tain that requires only &

“pinhole” flow of water .}}v

from the city pipes to ¢
eep it spraying. It uti-
lizes the same water from¢s
the pool over and over
again, and needs but a
tiny stream from the tap
to equalize evaporation
and supply the foree for

your “geyser.” Two types S i

of nozzles throw either a

spray. The secret of the
water economy is in the
nozzle, which has eight
small holes at or just ‘be-
low the water line through_
which water is drawn
from the pool, to bhe
caught by the fine, pin-
sized stream from the
main and forced up
through the nozzle, Wa-
ter level is controlled by
ﬂlraﬂ}ustable screw over-
flow pipe. If properly ad-
justed, the falling spray
will send tiny ripples and
air bubbles against the
inlet holes, giving the
untain an intermittent,
geyserlike gush. The—
stream can be thrown
from six inches to twen-
ty-five feet high. With no
loss except by evapora-
tion, the cost in water is
low. A fountain in Penn-
sylvania operated eight
months for three dollars.
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WATER COMES CENTER COMES
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ALL SPRAY
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PIPE COMING PIPE LAID )
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Diagrams at battom show how tiny Aow of water heeps geyser spraying ('}'- {“

in garden pool, which feeds water boch to fountain again and again e

Shnrt-Wé;ré ﬁaﬁd for Diathermy Proposed by Physicians

Delegation of a special radio wave length in the neighborhood. To prevent this,h
to ph}rsieians for short-wave therapeutic physicians suggested that manufacturers

purposes is proposed by American medi-

cal leaders. ,Treatment of inflamed joints wave length as most efficient for their
and other ailments with short-wave dia- purpose, standardize their produects nn'?
thermy was found to be interfering with  this band and then ask authority for its

Ieceptmnlof radio prung llsfeners exclusive use] ’ g
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of these diathermy machines agree on one "
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of tiny cells which be- o
Court ses Photo Dfd eck, come e and, s a3
e acturers assert, assure [
tO Wa‘r‘n Tra'ﬂic €IS . ihe consumption of all =
carbon passed upward %
* from the flame. By this
double-combustion ¥,
- method it is claimed the._
~danger of carbon-mon- - >
oxide gas is eliminated. .
+'The heater is built in the &
form of a pedestal lamp,
« of cast iron with porce-

lain enamel finish. It &
.- wughs fifteen pounds. -

Thlck Soles Raise
‘Stand-In’ to Level &
Film Star «,

In fehitures, complexion

| =l and build, Francis Led- k

b 5 e s - = ! : = erer’s “stand-in" isagood o
udge in traffic court pomnts out fo traffic vrolafor the conseguences o . -

i reckless driving. This photo is taken from a safety motion picture match for the movie star, a

But Victor Jose Saboni,
»  What might have happened as a result who takes Lederer's place on the set while »*
o » of the offense with which he is charged is cameras and lighting are being ar.*l]ustle«:]1 ‘

% illustrated to the automobile driver by a ]:H.'i‘i threg mu:,hu- uf the actors hmhhl .
large photograph of an accident placed in ¢ i LALL. Fia Lk .
i a conspicuous spot in a Los Angeles court. i -
When the traffie violator is brought before 9
N the bar, the judge hears the case and then " =
g\--;} points to the photograph as a warning that >
serious accidents may result from minor .
N infractions of the law. The photo shows a 3
. wrecked automobile. It is taken from a phint
v Ay safety film produced by Plymouth: J
rud T
. B eless Gas Heater for Room i

Guards against Monoxide

Fumeless, odor-
less and without
visible flame, a
gas heater for the
home has been
developed which
obtains almost 100
per cent efficiency

in burning the gas. p ] .
Ab i1 hidden Franciz Lederer, left, and his stand-in, who wears
ove € e three-inch soles to equal the star's height

flame but not

touching it is a To overcome this discrepancy the studio
chromium steel property man supplied Saboni with spe-
element consisting cial “sabutg," solid wooden shoes with

\bﬂﬁ y - ij‘. Ll wul};{, P, P
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. A e for Army Machine Gunners

boni wears them eight .

hours a day while stand-
~ j ing by to and Lederer. ?/

Dlamonds in Blade

of Saw Speed
Slate Cutting

One hundred and sixty
diamonds are set in the ,
lade of a circular saw,

'% mpleted recently for
cutting slate in England. -

VPV oe 4elre

I

" . .
— Each of the diamonds |
weighs one-half carat. ; ¢ : 3y _
The stones are attached- = — hf (7t cx v : s B
. 1 earing gas masks, British army machine-gun teams take their turn a ",
t“; th;j hladi lnﬂlﬂze p*“‘:; short-range firing practice with landscape photograph for target g
Of ordinary ieg 0 spee
i i 2 ’
up the cutting. Teeth made of metal wear _British ,army machine-gun teams are

out so rapidly in this work that it has been  using pictures as targets in practice ﬁring
found more economical to use diamonds. with their Lewis guns. Aregimentint
In addition, faster and more accurate ing at Aldershot cumhl es target practlce

work is possible with a tool of this type. with gas-mask , and has found land-
Y scape phutc:-graphs more helpful in sight-

ns than the traditional target ranges.
£ Spﬁng in Metal Fence Post
Keeps It Straight on Base

Equipped with a heavy steel spring on
the inside, a new metal fence post set in
a concrete bhase is
designed to keep
its upright posi-
tion longer than
many types of
wood, concrete
and metal posts.
The coil spring
serves to pull the
post back into po-
sition if it is
knocked over. The
top cap of the post
has a hole through
which a jack chain is run. The bottom
cap, on which the spring rests, is embedded
in the slightly tapered concrete base. The
Automatic buzzers sound a warn- body of the post is heavy duty pipe fin-

ing to pedestrians w a taxi goes into ished in green tproof chain gives
reverse are being installed un‘u:ab fleets. a decuratw t tf the la -3

&
u Wfﬂn... n Y. /‘(!‘

"
Inspecting saw with diamonds in :utl.‘mg idfle&

instead of ordinary met
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RINGING a mammoth ship to the high-
est level of efficiency requires the
services of many specialists, some of whdm
ride back and forth across the ocean for
no other reason than to tune up the work-
ing parts and study the ship's performance.
For instance, it has taken three wyears
for engineers of the Italian line and the
Sperry Gyroscope company to learn the
behavior in all weathers of the “Conte di
Savoia,” the first gyro-stabilized express
ship. That elaborate study involved the
measurement of waves, rolling motions,
stability, and the ship’s behavior with the
wind coming from any quarter. Other
specialists study the performance of new
equipment and machinery.

In the “Normandie,” for example, so
many innovations in shipbuilding were
employed that a whole corps of “ship
doctors” has accompanied the wvessel on
every voyage so far. No matter how pains-
taking are the plans of builders, there al-
ways remains a tuning job to be done after
the ship enters active service. Most ship
tuning merely involves the adjustment of
Wﬂrk_mg parts, but this must be done by

4 -
}-‘Jj-*‘ .‘f,_

» . _-. “, .,l,..‘ }3‘:1 ‘_‘ i I'l.

Unstabilized ship in storm and, top, stabilizer chart %

of “Saveia.” Drawings show effect of ll'nhﬂn‘.:'-llrlﬁ

and ariginal propellers of “*Normandie” and change
which reduced vibration

men who know their business. No one
man could possibly be a specialist on all «
the machinery entering into the construc-
tion of a modern vessel. The navigating
devices alone are sufficient to tax all one
man's time and energies. -

Fast ships are commonly affected by the
vibration of their propellers and engines.
This vibration is still one of the big ques-

stion marks in shipbuilding, Each ship pre-

enfs’its own problems and requires its -

own diagnosis. To refluce vibration to the
minimum, the “Normandie” carries a
group of “doctors” from the Penhoet ship-

" i - -
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an OCEAN LINER

STABILIZING" EFFECT

yvards and the Als-Thom Engine
company., Their business is to
measure and analyze the myste-
rious vibrations in the after-end.
Each of the nine voyages during
her first season, workmen were
busy welding, bracing, and
strengthening the interior struc-
tural steel.

Far below the water level,
where the propeller shafts spin in
a bath of oil and deliver 160,000
horsepower to the propellers, they
do not wobble- one hair from a
true line, but up above the water-
line, the vibration can easily be
felt. The ship doctors, to figure
out how that mysterious vibra-
tion is transmitted from the mov-

ing machinery below decks to the

superstructure above, installed Section of “Saveia,” showing position and comparative size of
FEr : . stobilizers. Below, “Europe” plowing through storm, and
precision instruments in dozens of testing stability of model of “Queen Mary"”

53
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partition. Together, they set up a
stronger vibration. It is possible
to upset this disturbing harmony
by interior bracing, welding, riv-
eting, or rearrangement of parti-
tions. That is part of the work
carried on by the ship tuners.
Another factor in canceling the
“Normandie's"” vibration was the
change in her propellers. Two of
them have been reversed; that is,
instead of turning from left to
right, they turn from right to left.
And the old three-bladed serews
have been replaced by four-
bladed ones.

The “Queen Mary,” likewise,
carries a corps of engineer doc-
tors to tune up the vessel's deli-
cate machinery and to study the
ship’s performance under all sorts
of conditions. This elaborate tun-
ing process may require years.
Certain pieces of equipment may
not perform according to expec-
tation. If so, they may be modified
or replaced. In fact, the last fin-
ishing touches on a large ship may
require years to apply. And even
ten years after she has gone into

service, important changes may
be made in her machinery and
design. ;

In their recent report on ship
stabilization, Sperry engineers
shattered a few illusions about the
size of waves. Even in a hurri-
cane, the longest wave measured
never exceeded 1,000 feet. Aver-
age storm waves measure between
200 and 600 feet. The longest ships
afloat not only exceed the length
of the longest waves, they also
exceed the distance between the

Adjusting rudder of ocean liner, streamline underwater portion
of “Nermandie,” and shaping model of “"Queen Mary's" hull

places. Then by frequent readings, they
soon located the spots most affected. This
procedure disclosed that adjacent rooms
do not necessarily vibrate with the same
degree of intensity. It is possible to have
a “dead” spot next to a vibrating partition.

Vibrations appear to be sympathetic
movements. That is, one partition may
have synchronous vibrations with another

crest of one wave and the crest of
another. A small vessel drops
easily in the trough of a giant
swell, but a large ship rides through the
troughs without difficulty.

The action of the “Savoia’s” stabilizers
enabled Sperry engineers to distinguish
clearly between four principal movements
of a ship in rough water. They are roll,
pitch, yaw and heel. Formerly, the roll
was not distinguished from the heel be-
{Continued to page 130A)
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Bay Bridge to Have Eleven Lanes for Trafﬁc

When the San Francis-
co-Oakland bay bridge is
completed in November,
it will offer eleven traffic
lanes for automobiles,
trucks and street cars
operating across San
Francisco bay. The pas-
senger car level has lanes
for six automobiles, three
in each direction, while
the lower level has tracks
for two interurban lines
and three lanesfor trucks.
The bridge is eight and
one-fourth miles long.

- -
—ys5 T
Fret Saw with Vise
Cuts Patterns

Precisely

Intricate fretwork can
be cut in plywood, leath-
er, rubber, even copper
and steel with a hand-
operated bench saw with
vise attached. The vise
holds the work firmly,
and can be clamped on

any worktable; thus the W . gl iy e
' oto-diagram shows traffic lanes of the double-decked bridge. Note

operator’s _hands are left . that automobiles will be confined to the upper level ~ -

free to guide the stand- “—l

ard fret-saw blade, following the pattern Revulving Band Tells the Time e
with such precision that the finished prod-

uct need not be sanded. Two or mﬂre f n Rotary Electric Clock
«= Pieces, perhaps one of linoleum and one of e travels around the latest type Elﬂﬂ“
metgl, can be L at the SE”Wf{“mE' tric clock on a revolving band instead o
} (1 __ 0?3, the conventional face with its hour ﬂnd \
= : s minute hands, A stationary needle'at the ¢
W front points to the
- time on the rotat-

ing band. The
clock has a metal
case finished in
black, ivory, cop-
per or green and
operates on sixty-
cvele alternating
current,

@ Limestone for decorating purposes is

- \b’w“d‘ iz held firmly dn gri nF vise while hand hEinE dyed gteen, I'Ed hruwn and hlac
.. with a plgment f: netrates the stu
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g E)iesel Plane’s Liquid Rocket Speeds Takeoff

rx 4
Equipped with a liquid rocket
which helps the ship make faster
takeoffs, a new Diesel-powered
hibian plane has just made its
., appearance in Germany. The
k./'" rocket arrangement is intended
~  for use on the water. The plane
‘h { 7 is of unusual construction, having
a single four-bladed propeller
s mounted on a high driveshaft lo-
g ** cated between gull-like wings.
v .  The propeller is driven by two
% » " Diesel engines. On the water the
p 2 . wheels of the plane are retracted
® into the pontoons. The three-
place craft is tailless, its stabiliz-
ers being in the wing ends.

. Giant T}elesmpe ‘Eye’ Is
T -

g

c e

Moved.on Sfiecial Railroad, Gar

a"’w"’f"’"’
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Tweo views of oddly shaped
flying boat recently com-
pleted in Germany. Battom,
note liguid rocket outlet at
center of fuselage

] On a special flat car
drawn by a slowly mov—, ;.
ing locomotive, the 200-wgr——w
inch piece of glass which.—=
will serve as the “eye’\,
for one of the world's= _C""""'
largest telescopes hase
been moved 3,300 mﬂe&'?rw
across the United States.t.
The giant “eye” was cast®
at Corning, N. Y., loaded_* .4
on @ gon “fype well-
car equipped with spe- |
eial brackets and brdces ’
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and carried to Pasadena, Calif, on  T'rain of Glass in Mountains

a two-weeks run.
years of grinding, it will be in- Gwes T(}urlsts Vlew of Alps
"‘1' { L

stalled in the ngw observatory of
the California Institmteof Tech-
nology. Every precaution was
taken for the safe transportation
of the glass. A master mechanit~%
and a mechanical department
representative rode the train o
each division of the railroads
which handled the car and special ¢
care was used in passing all tight
clearance spots. Special policéi
were on guard at terminals. Rail-
road men of half a dozen of thhﬂ’
country’s great traffic systems _
spent several months figuring oub™
the safest routing for the unusual

shipment. When the “eye” is in-
stalled in the telescope, astrono- |
mers expect to be able to photo- Ny 2
graph stars 1,500,000,000 light %] =)
years away, and to examine Mars ¥ =
and Venus as though they were | z
only a few thousand miles from
the point of observation R3.

Reminder Clock Beﬂ U
for Each Quarter Huur

With forty-eight alarm levers
that can be set at one time, an
electric “reminder” clock can do
your thinking for you twelve
hours in advance. Each lever cov-
ers a fifteen-minute period. If one

is_ set to buzz in the fﬂﬂtﬂl’}‘: or thE A glimpse down the track from passenger's seal in the “train
kitchen at 4:20 p.m., it will ring of glass" and an exterior view of the Alpine observation car

o

iy

'y

. “for fifteen minutes unless turned

off, and the next arm could be set to ring Tourists can now see the German Alps
at 4 42, If a shorter ring is desired it can from a train of glass that travels seventy

be set to buzz only five seconds. The levers to 100 miles per hour. The upper half of
move in curved the cars are of plate glass, providing the

at the outer edge scenic ride through the mountains. The
of the clock face frame is of welded tubular steel plate sec-
‘and adjustable to _ tions, and the side walls of cold-rolled
the minute as they  steel plates. The interior of the walls is
are mn\reﬂ tgward Cﬂ\?ETE‘d W'ith snundprm}f Pﬂdd.l_ﬂg and the
the inner edge. A ~ unbreakable glass roof has a weather-
contaet arm be-= resistant artificial leathey co ering.

hind the dial mov-
ing in unison with  [Thin sheets of stfinless steel were laid
the hour hand releases the buzzer when _along a river bed irf England to keep the
it touches an alarm lever channel fyee from marine vegetatiqn.
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slots, being “off” utmost visibility for the passengers in the °
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1\/[ AN'S mastery of mechanics which
brought about the machine age of
today dates back thousands of years to
the first machine age when primitive men
discovered and applied the two basic prin-
ciples of mechanics—the lever and the
inclined plane—and then invented and
used the six elemental machines: the lever
and the inclined plane, the wheel, the pul-
ley and the axle—all modified forms of
the lever—and the screw, an adaptation
of the inclined plane,

Today, in the our H, Knox Hall of
Civilization at the Buffalo Museum of Sci-
ence a unique exhibit titled “Mechanical
Pewer” pays proper tribute to the inge-
nuity and inventiveness of the ancients.
Miniature figures are portrayed using
models of the roygh, crude, but highly im-
portant machines of the first machine age.

As thd &ib-title]of the exhibit explains
it: “The discovery and application of sim-
ple mechanical priociples made possible

tasks to which muscles alone were un-
L k" .1' _,E‘" : s 1 L !‘\ k. .
S L T R T

2J

The pulley, left, enabled man to lift higher than he

could reach. The shovel, top, is simply a lever, and

the serew, below, is one of the many adaptations of
the inclined plane

equal.” Thus even primitive man proved
the superior power of brain over brawn
and paved the way for the machine age
of today.

One of the two basic mechanical prin-
ciples, the inclined plane, was originally
and most simply applied in the form of a
wedge. Every cutting tool is a wedge.
Early man's stone axes, arrow heads and
spears, modern man's razor blades and
surgeons’ scalpels, earpenters’ saws and
files, rotary knives and high-powered
lathes that cut hundreds of feet of steel a
minute by means of a fixed wide-angled
wedge called a cutter bit—all are wedges

or combinatiops of wedges and all operate

T N ;A " o
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The wedge, in circle, is an adaptation of
the inclined plane. The well sweep and
bridge-lift work on the same principle

precisely on the basic mechanical
principle of the inc¢lined plane.
Shears and scissors are pairs of
wedges pivoted together, Each of
the hundreds of teeth in a lumber
mill saw is a wedge.

The mechanical jack-of-all-
trades, the most versatile of all
the mechanical elements, is a
highly modified form of the prin-
ciple of the inclined plane, the
screw. When we make hash we
first screw the meat grinder to
the table and we feed the ingre-
dients to the grinding knives,
wedges, by the way, by means of
a revolving screw. To exert pow-
erful pressure or to fix in place
firmly we use a secrew. To meas-
ure in millionths of an inch, sci-
ence and industry use screws.
The section of a serew pulls air-
planes through the air and the
same simple elementary machine

Above, utilizing treadmill to raise wabler, one of the early
X & 3 applications of mechanical power. Below, the capstan and
propels the gigantic ocean liners. steam winch operate alike

50
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The other of the two basic mechanical
principles, the lever, in one exhibit is
shown, counterweighted at one end, being
applied by a primitive maid to draw wa-
ter by means of an ancient well sweep.

The identical principle is applied today in

the bridge-lift. A shovel is a lever and
nothing else. The most important modifi-
cation of the lever and one of the most
important of all machines is the wheel.

Equally important is the use of the
wheel for transmitting power and for mo-
tion. When wheels are connected by belt-
ing, the transmission of power is made
possible. When two revolving parts, or
wheels, must bear a fixed ratio of move-
ment to each other, man fits the faces of
the two wheels with teeth, wedges again,
and calls them gears. Gears drive the
works of the tiniest wrist watch; gears
crush the toughest cane sugar.

The wheel also is used to store energy.
This is the flywheel used to smooth out
pulsations in all sorts of machinery from
automobile motors to pumps in city water
works. This is also the gyroscope used by
aviators and the gyroscope that minimizes
the rolling of ocean liners.

Another modified form of lever is the
pulley. An exhibit shows early man using
the pulley in its simplest form. No me-
chanical advantage is gained. The man
had to pull down on his side of the pulley
just as hard as the timber pulled down on
its side. But this early pulley enabled

MECHANICS

early man to lift an
object far higher than
he could reach.

The modern dredge
silhouetted in the
background is using
precisely the same ap-
plication of the pulley,
but, instead of using
only one single-wheel
fixed pulley, it uses a
set of double or triple
pulleys to enable man
through mechanics to
reach down deep into
the depths and on to

Above, another application of the wedge by primi-
tive man. Below, the lever and the wheel combined

the bottom of a harbor, lake or river. To-
day the pulley is as important in engi-
neering as it was along the Nile 4,000
years ago.

The use of two or more of the six me-
chanical elements in the same mechanism
was the dawn of more complicated and
far more efficient machinery. An exhibit
shows primitive man and one of his first
more complicated machines, an endless-
chain bucket pump, utilizing the lever and
the wheel, as well as the idea of continu-
ous motion, to raise water,

To exert continuous pull or pressure
man early applied the idea of continuous
motion in the form of a erude capstan as
shown in an exhibit with a present-day
steam winch silhouetted in the back-
ground. Both the ancient capstan and the
contemporary steam winch operate on the
selfsame principle,

Thus the most up-to-date machine of
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today, complex and complicated
as it is, dissimilar in appearance
though it may be from the me-
chanical contraptions of the first
machine age, nevertheless aper-
ates on exactly the same mechan-
ical principles the discovery and
applications of which enabled
primitive man to proclaim his
emancipation from brawn as the
sole source of power with which
to provide himself with food,
shelter, clothing and protection
from his twin foes, the elements
and the animals,

For thousands of years man's
mechanical ingenuity and inven-

tiveness for the most part has
expended itself in deyising new
combinations and modifications of
the six erude contraptions of the
first machine age. In the thou-
sands of intervening years there
has evolved one radical change, a
change just as important as the
original discovery of the two basic
mechanical principles and the six
elemental machines—the substi-
tution of motive power for brawn
power to run these machines. Windmills
and water mills were the first steps in the
solution of man’'s power problem.

Then, in 1765, one man with one inven-
tion literally made over the world. So
much so that it has been truthfully writ-
ten: “All the brawn of all the millions of
men who lived before 1765 did not change
the world as much as did the idea of one
brain in the 171 years since. This is the

3 SR ST ©.

il W

Left, early use of the wheel. Top; using the wedge in guarry=-

ing. Below, an early grain grinder

measure of brain versus brawn.” The man
was James Watt. The invention was the
steam engine—the first paragraph in the
final chapter of the book of man’s com-
plete freedom from the serfdom and slav-

ery of human brawn power.

[ Our Bureau of Information will answer
questions regarding articles in this maga-
zine, if accompanied by return postage.
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Jiiambi::m,u and ‘Sunlight’ Lamps
May Revolutionize Lighting

ored light can serve as
decorator and scene
painter, The “sunlight”
lamp, of both air and
water-cooled types, can
be made to emit about
three and one-half times
as much light for the elec-
tric energy consumed as
the average incandescent
lamp. Each lamp contains
a tiny tube or bore in
which extremely high
pressure can be devel-
oped. Special equipment
is required for starting
and operation. The water-
cooled type, only one inch
long and one-eighth of an
inch in diameter, will
supply as much light as
the conventional 1,000-
watt filament lamp. At
the highest pressures at-
tained in the laboratory,
equivalent to several tons
per square inch, the

brightness of the light

Top, tuwo of the new Eump:, demonstrating size. Bottem, one of the :tlpl

exceeds that of the sun.

in preparing the tiny lamps for experimental work

Two new types of mercury lamps pro-
Development
laboratory of the General Electric com-
pany may revolutionize the illumination
art. One, known as the fluorescent, pro-
vides a wide range of remarkable colored
lighting effects. The other, of relatively
small dimensions, produces, in some cases,
a brilliance exceeding that of the sun and
emits a wealth of photo-chemical rays
useful in commereial, industrial and ther-
apeutic applications, For the elec-
tric energy used, the fluorescent
lamp gives fifty to 200 times as
much colored light as the ordi-
nary colored incandescent lamp,
and in addition, produces a qual-
ity of color far superior, Within
the bulb is a trace of mercury, a
small amount of argon gas at low
pressure and special fluorescent
powder which clings to the inner
surface of the glass. This type of
lamp might be used widely in
homes, theaters, supper clubs, ho-
tels and other places where col-

Y43
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art Goes Before the Horse
Chasing Smuggled Aliens

Inspector Horace Ryman of the U. S.
custoris service, who patrols the Arizona-
Isr"‘E_'E:TdErc—ang for aliens smug-
gled into this country, puts the cart before
the horse when he starts off into the des-
ert. He must ride into rough country that
no automobile could penetrate, so he
hitches & 11'31.1!31' to his car, puts his horse,

"':’ .l'

When hunting smuggled aliens, the m.up-:tnr motors as far as
he can. then mnqrﬂl the horse he hz' ht in the I.‘ruﬂ:r

s Uate €,
f ‘ L.L-‘.’mﬂ.
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feed, and camping equipment aboard and”™ "lgnwfer on Printed Sheet

dnves as far as the road goes. Then, leav- L
ing the car as a headquarters camp, he Eliminates Smudging

mounts the saddle and rides on into the _

wilderness and mountain trails no auto-
mohile eould travel, in search of Chinese
and Mexicans who have entered the Unit-
ed States illegally.

* Tomato Tester Tells Grower
en Crop Is Ripe

bling the grower to test the ripeness
«of tomatoes on the spot, a handy little in-
. strument shows the proper time to har-
vest. The device measures the refraction
- of light in a single drop of juice from the
“fruit and gives direct readings on the de-
*gree of ripeness and quality of the tomato.
The instrument also is usefu] ta the buyer,
“who may test qualities of the tomatoes on
the field in making purchases. For selec-
“tion of seeds and for maintenance of con-
*irol over preserving processes in prepara-
.tion of mashed tomatoes in the factory,
the refractometer has added value.

Spraying freshly printed shect with powder to pre-
vent smudging or “offsetting" »
e
Offsetting, the objectionable transfer of e, ;f
ink frgm a freshly printed sheet to the v > 4
ck of the next sheet as they are stacked .

4
the printing press, can be eliminated. - g

A microscopic “cushion” of powder, spread
over each freshly printed sheet as it is
delivered by the press, will end this
smudging without changing the subse-
quent printing characteristics, “feel” or o
clean appearance of the sheets so treated. -
The powder iz applied by spray gun in :
hqmd form, but it dries mstantly in the’ *c
air and falls on the sheet fine partmles ‘
Only a s):naﬂ £ nj potwder is re- = ‘o
quired. The sp % a special type, ¥
applicable to a].i types of printing presses. .,
It is mounted on an adjustable arm which .
cxtends over the pile of sheets delivered.
from the press. The gun is actuated by
compressed air. An automatic control reg-"~ { <.
W ulated by the pregs times the action of the I
~ gun to deliver a g.uck spray just as Eanh" -

edEIlvp‘q,}tab.
[ P X ki
AN T T T AT B W RN

M‘uﬁw T e L ‘- 1" 1.... jng':"'

Testing drop of tomato juice with handy little
ln.Itrl.l nt fshown close up) \ sheet arrives on
I 1 *




{

-4

' |

" [ ]
r
F

"

Ve, ¥ ¥

v :F‘ l} g‘r’%’uur ngmmg Devices i i  One
1 rn on the

P et
—

0
/

. "}‘”"'
64 W

Robot Cashier

., . and Gives Photo as Receipt

[

v " g VI

.. o
Payving up his account to the robat cashier, man at right in-

serts bank note and receives photographic acknowledgement

en you pay your bills to the "Incassﬂg‘ t.an
automatic cashier, out comes a receipt bedring a
photograph showing what you have deposited—he
it coin or currency, note or other document: This

robot cashier with the photographic brain is heing
tested in En r possible installation

engaged in radio work, scientific
research, navigation, aviation and
other lines. As a stop watch, it
times in seconds and fifths of a
second. As a telemeter, it indi-
cates the distance of light or
sound source from the observer
and as a tachometer, it shows the
number of miles per hour an ob-
ject is moving. One example of
its use is found in a storm. At the |
flash of lightning, the weate
presses a button on the side of
watch, setting the sweep secon
hand in motion. At the sound o
thunder he presses the button
again and the watch indicates the .
distance of the storm from th
observer,

T3
Spark-Plug Hole Clean

with Handy Tool

Designed to clean or cut ne
threads and to cut away hi
spots and grease from the cyli
der head, a new combination tap
and surfacer prepares spark—plu
holes for more efficient opemtln
of the gas engine. The toolis hul\\
low so all cuttings from the hole
are kept from falling into the cyl-
inder. Since a clean surface f
the copper gasket and prope
threading of the hole insure a
good fit, loss of compression is ™

prevented, resulting in improved
operation of the engine. {

in banks and business houses. It records
every transaction, takes a picture of the
deposit and shnws the time it was made,

c’ th
"‘ SR (ombining the
features of wrist
s watch, stop
> watch, telemeter
.| + and tachometer,
~a new timing in-
) strument is

-l

+
.
S

andy for sports-

? persons

irl l_-—.-.ﬂ——}-—'m .l‘:,sz??‘r‘}‘ q m

Handy tool for cleaning out spark-plug hole catches

cuttings in hollow.body

\t'

+ M2 n.a.



For four minutes on Cy
June 16 a battery of mo- N
tion-picture and still .y &
cameras will be trained *+
on the sun from a point ~
in the Russian steppes -
150 miles south of the.
Caspian sea. Clockwork " )
motors will operate shut- ~-=q\
ters, grind out yards of.
film. From the rﬂ-aultmgt
spectrograph pictures of®
the total eclipse of thew/™
sun American scientists
hope to B¥itig back fresh
knowledge of the sun’s
halo or corona and its
outer atmosphere. The
spectrograph cases hous-
ing the astronomical in-
struments and cameras
are built of the same light
alloy—one-third lighter
than aluminum—which
was used in the gondola for the strato-
sphere ascension from South Dakota in
1935. The still cameras, in a case fifteen
feet high, will be aimed by a photographer
sighting through a telescope. A larger case
will house the movie cameras, which will

- e T

Giant spectrograph case constructed of light metal houses cameras set up
to “shoot” the sun during its total eclipse June 16

take continuous pictures on thirty-inch
film over a four-minute period including
the two minutes of total eclipse; they are

focused by an automatic mirror which °

moves slowly so as to counteract the ro-
tation of the earth.

Glass Cejlﬂlmcfg Brightens Tunnel without Causing Glare

Fer

New York's new mid-

800,000 glass units set in
metal grips. Cream col-
ored, stippled glass was
selected to help brighten
the tube without contrib-
uting any glare that
would be objectionable
in traffic. The tunnel is
lined with concrete and
the sidewalls finished in
tile. Its glass ceiling is
the largest of the kind
ever constructed.

Midtown tunnel at New York,
seen near completion at left,
has ceiling of glass which en-
hances light but reduces glare,
It required 800,000 glass wunits

town tunnel is to. have a.
ceiling of glass requiring.

'l_-.{
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L UST which, it is estimat-
» d ed, causes a loss of about
L~ _ one billion dollars a year in

F
-

& . n,

{ _ 'j:" E": this age of steel, today is in
X - full retreat before an advance
® 3 that began about a genera-

Y s A tion ago. Strangely enough,

NN : the big guns of war played a

key part in the early stages
of the hattle,

i The history of man's at-
¥ tempt 1o congquer rust goes
g4 back almost to the time when
the first iron tool was fash-
ioned. The most important
chapters, however, have been
written since the beginning

|
[ of the present century.
Today, as the result of

“

ks |

Photos courtesy Republle Steel Corp.
Guitar made of stainless steel and, below, stainless steel sheet as it is --"""___-_H‘
preduced by the :ﬂ‘.d-rpﬂ mill
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the struggles, we have stainless
steel, wonder alloy that promises
to work amazing changes in al-
most every activity involving
steel, particularly the automotive
and aviation industries.

The story of present-day rust-
resisting steel alloys really began
in 1912 and a number of men have
had a part in the research. Elwood
Havnes of Kokomo, Ind., in an at-
tempt to make spark-plug points
that would not corrode and pit,
melted iron with nickel, cobalt
and chromium. He came very
close indeed to a great discovery.
Five years later, at the great
Krupp works in Germany, Benno

~Strauss poked about among alloys
« of iréh, nickel'and cl}rumiu{n, try-
; : ad \‘“! ,_"-!._J..‘l '

- -

L] ~ .-"'L i
dN . o wow e o I ‘\

.

Stainless steel table service used on one of the modern Efﬁ'ﬂ/

line trains and fifteen-ton electrie furnace in which stainless

steel alloys are made
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> ,steel made in crucibles had been in use
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L

ing to find a material
from which he could
make better tubes for
pyrometers used in
measuring very high
temperatures.

Here and there, dur-
ing the next decade,
experimenters tried
combinations of the
three important met-
als now found in stain-
less steels in attempts
to make such things as
scale-resisting castings and alloys that
would withstand the cutting action of the |
oxyacetylene flame, Mixing iron with
chromium was not new, for chromium

~since 1869 for manufacturing locks, crush-
er parts and burglarproof safes.

But it remained for Harry Brearley,
head of a steel company research labora-
tory at Sheffield, England, to stumble onto
the most important property of iron-
chromium combinations, their resistance
to corrosion. Brearley was trying to find
a better metal for lining the bores of big
guns. The life of such guns, ordnance offi-
cials complained, was too short, largely
because of the action of heat and corrosion
on the bore. The heat developed in firing
a single shot was, in large-caliber guns,
high enough to melt a thin film of the
metal then bemg used. In B{]dltlDl‘h the

ss‘,j; 1) S"\ . POPULAR MECHANICS

corrosive action of
chemical products of
explosions attacked the
bore.

Brearley knew that a
steel that does not con-
tain much carbon can-
not be melted as easily
as one having a high
percentage, By reduc-
ing the ecarbon in the
gun-lining steel, he
ought to raise the melt-
ing point, But some=-
thing had to be done to
retain the hardness. He
knew chromium-iron
alloys were hard, and
stood up well against
heat. So he mixed iron
and chromium in vari-
ous proportions, put
them through all kinds
of tests but could not
produce a gun lining
that would meet all the
requirements.

Part of his testing of
these experimental
steels consisted of saw-

(Continued to page 116A)

Top, peolishing sheet of
stainless steel. Center,
stainless steel dental
plates. Bottem, anti-
monoxide exhaust man-
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,One-Man Puppet Shoujr '];011‘1'5:111 Blke Traller ;

._f ’
=~ During the summer, a

* pone-man puppet show
_tours the middle western
ysstates. The complete
‘. show, together with a pup
tent and camping equip-

Y
ment, is carried in a light M
trailer behind the bieycle

which the operator rides
from one town to anoth-
« er. The show consists of
a collapsible theater con-
structed of light framing
and awning cloth, plastic
puppets and the neces-
"sary equipment for op- i I . PR
erating the figures. Eight ia | '
puppets are used.

v
Several views of puppet thea-. -
ter and the plastic figures used,” =
Inset, bike and trailer in whiel -

equipment is coarried

Examination Paper Grades Itself as Student Answers Question

Examination papers which grade them- of which is correct. With a fountain pen
selves automatically, disclosing to students filled with water the student traces the
immediately whether their answers are number preceding the answer he believes
nght or wrong, have been produced by a is right. If the number changes from black

e professor. Umier Eat:h to bluE. he is cc:-rreut. ut if it changes to
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. Refrigerator for Farms
Operated by

erosene

Filling the fuel tank of the herosene-operated refrig-
erator. The wnit burns intermittently

Economic in operation and independent
of electric or gas supply, a kerosene-
burning refrigerator has been developed.
It is designed especially for the rural

jg home. The kerosene burner, lighted in-
termittently by a small pilot light, heats a
lution of ammonia and water, driving
mmonia gas which is then condensed
info liguid ammonia and passes into an
evaporator. Here it absorbs heat from the
ice trays, brine tank and air of the food
. compartment. The complete cycle of burn-
ing and freezing takes five to eighteen
hours, depending on room temperature.
--T'-
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(l'ele;&hune Call to SMp Made
by Dialing Its Number

Dial telephones are the latest develop-
ment in ship-to-shore communication.
When radio telephones were first installed
on shipboard, wireless operators had to lis-
ten constantly for messages directed to
their vessels. With the automatic radio
selector, however, it will be possible for

U e vt AL,

POPULAR MECHQQI

Hown concentrat-

N o
R~ len and focuses

/Wnr aﬂﬁre to dial the number of
. ] ~ - K ’

il i -

the steamer he
pulses is
range, but no audible signal is heard ex-
cept by the particular vessel called. On
this ship the telephone will ring.

Solid Glass Flashlight Bulb
‘2. Acts as a Spotlight
' Containing its
ing lens in its tip,

a solid glass flash-
light bulb acts as

e rays of light
into parallel
| béams of great
intensity. Itis
¢laimed by the

makers that the use of this bulb increas{-; ;

the efficiency offany spotlights
?-TQMLd.{L'fﬂ{ v 4

Relay Coil Aids in Starting
- d Saves Car Battery
T ﬁg e

d for use with the regular igni-
tion coil for a short time after the starter
is engaged, a new relay coil adds extra
power to the ignition system of the auto-
mobile when the starter load ordinarily
absorbs a large amount of battery power

3

!uun.l j-v-id'-'

r-rl‘-'fl ¥ ar W
chaviin pai

Diagram shows how relay coil i installed in the
car's ignition sysiem

normally available for the ignition system.
The coil is particularly useful in winter
when the heavy drain of the starter motor
robs the ignition system of even normal

po at the spark@ugs This results

o




M\ 25 THERATR o e IR AR h o ‘
3 {‘.f- S POPULAR MECHANICS 71 o,
in slow cranking and ex- ' : : "'"%L \
in slow cranking and ex- Intake Rides in Dust Cloud N 3

d starter, conditio .
which the telay coil is to Test Auto’s Air Cleaner % i
intended to relieve, The 4 = m

action of the coil is en-
tirely automatie, It isau-
tomatically placed in the
circuit when the ignition
key is turned, prior to
engaging the starter,
nd is removed when
normal power is supplied
to the regular ignition
coil. The time it operates
varies from fifteen sec-
onds in summer to a
minute or more in win-
ter. It is built to last the
life of the car and its in-
stallation is easy.

Streamline Eu'-g{gz T‘

Is Cushioned on
Balloon Tires

To give his child the
right start in life, an air-
domr4e ome in Eng-
land pushes & baby in

& a “teardrop” perambula-
=== tor styled after the plane.

« The streamline buggy is
cushioned on balloon
ible into a weathertight
carriage.

tires, and is an “open
—
=

31
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cockpit” model convert-

Top, single-wheel trailer on which intalke hose is fastened. Bottom, test-
ing air cleaner in dust cloud ereated by high speed ol cor

In order to test a new air cleaner under the worst condi- —tr
tions, a novel vehicle was devised to carry the carburetor
intake. It consists of a one-wheel trailer on which the in-" =
take is fastened, with a hose leading to the air cleaner on
the car towing the trailer. On the floor of California’s Im-

.\‘perial Valley, where the dust is excep-
%‘.\ﬂ:}naﬂy thick, the car and trailer attained
high speed, ereating a thick ecloud of
¥ dust in which the intake rode. This meth-

B\ %ﬁ?d collected an average of nine ounces of "
3 dust every 150 miles and gave an idea of

what the air cleaner could do toward re- E'_':

2: moving dirt and dust particles from the. C,
| & air before it reached the carburetor. Re- = <
“~

peated tests revealed that the cleaner took
about ninety-ninp‘per cent of the dust out »-

2
ot .-.

" [ ) of theair.
Chemists have produced rayon thread ™

.

fi‘thm‘ in s

English airplane mechanic takes his
amline buggy .

baby for a st

so fine that a one-pound ball of it would _,
stretch from New York to 5? Francisecp.
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by Filming Pages

J

P

. R O P Pl

Photographing book at rate of 1,000 pages an hour.
By circulating film, book itself is saved from wear

Valuable books and documents in the
library of the department of agriculture
are being saved m destruction by the
wear and tear of use by a new biblio-film
service. Instead of lending the rare vol-

-umes themselves, the library photographs

the book pages on thirty-five-millimeter
films. These films can then be loaned to
scientists, universities and farm organiza-
tions throughout the country, making thes
books more widely and speedily available,
Sixteen book pages can be pictured on a
foot of film, and 1,000 pages an hour can
be photographed. The film can then be
read with a magnifier, or by projecting or
printing ap-enlargement.

I. C{15"'¢1i1:1t Thickness Is Measured

i ,b&Matrne;‘%‘ﬁpened—L W
1 i
Intended to reveal the fhm ness the

4

~8
Y

paint coating on your automobile or of the
namel on the bathtub or kitchen sink ©
without making a ch, an electro-

o LA T
— i‘;"‘ \J L 1. A
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E{%ﬂa{rm'wy Saves Rare Books

-
218

-

magnetm
merely running the pencil over the sur-
face whose thickness is to be measured,
an instantaneous recording is made. The
device works only where the coating is
nonmagnetic and, in turn, covers some
magnetic metal backing like iron or steel.
It actually measures the distance between
the pencil point and the metal backing.

=" &
| Z/wurdﬁsh Piercing a Boat
Is Caught by Camera

Whether the swordfish can pierce the
side of a boat is a long-argued question
which has been answered by an actual
photograph, the only one of its kind, so far
as is known. The-Academy—of-Natural
Sciences has obtained the photograph,
hich' shows a swordfish puncturing a
fourteen-foot dory.s The gttack took place
in the Atlantic* ocean, southeast of Mar-
tha’s Vineyard. Capt. Ird Abbott, sailing
master of a yacht out of New York, tells
the story: “We harpooned the fish shortly
after sighting it, and put out the dory
with one man to bring the fish alongside. I
noticed that he was having considerable
trouble, so I expected something like this
to happen. 1 waf standing ready with my
cade when I saw a flash bf the fish in

,'I", LA t"n

_ First actual phato, se far as f.I known, of nu.rurd.ﬁlh
r;pﬁmq lui'i 1# boat f
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His Wates, Ae IF v Auto ﬁ)mlt Like a Plane N

1:»1'#.:::1-'.*lqgtin‘:u:l!!t the dory, 2 -\j- .
snapped the camera an # T
gatptl:;le picture. A few HtIS Ruddﬂ' tﬂ' Ald Steeflng J
moments later, the fish .
made another savage
lunge at the boat and
ripped out a plank, sink-
ing the dory, but we res-

cued the man and landed
the 350-pound fish.

-

—'I; 3
Pedal rai‘{:?

Profitable
Hobby

Constructed with a
streamline design in ac-
cordance with that of the
latest railroad trains, a
pedal-driven train has
made its appearance in
the back yard of an Illi-
nois craftsman. It has two
cars with articulated
trucks and its dimensions
are twelve feet in length
and eighteen inches in
width. The track is made
of portable wooden rails
which may be laid in a
small space. The pedals
are operated easily, a
five-year-old child hav-
ing strength to propel the

AW

- '

p

back-yard flyer. The e
builder, C. C. Kidder, is <
turning The hobby into “~
Top, door opening af front of novel streamline aute. Bottom, looki
Ezzaisi,oizt:"edbich:?;:;: toward the “tail” of the car. Note the rﬂd‘dlra:hic.h aid:mﬂczri:::‘
is a de.mand. for such ve- Designed along the lines of the airplane, the latest French -
hicles for birthday and automobile has a rudder at the “tail” of its streamline body.
Christmas gifts. Steering gear is connected to the rudder to facilitate oper-

ation. The car has a blunt “nose” into
which is built a door for entering at the
front instead of the side. When closed, the
door fits perfectly into the streamline
contour of the auto. The driver's seat is
directly above the front wheels.

{From seeds found by chance in ordi-
narily seedless Washington navel oranges

a new variety h:fsg_l;ggn developed which

Back- J'ﬂﬂf pedal train is constructed on lines promises large ps in drier parts of the
4 latest streamline Ayers f citrus fruit t. ; (
f ; | ﬂ q fn o ?;cl.- —
F. ] == " N JJ/-. - L
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sailing ship he had been
holding to a mast not ten
feet high inside the se-
cure walls of a Holly-
wood sound stage.

The magic of the movie
camera brings you all the
thrills of a wild night at
sea but most of the water
in the picture probably
comes out of a faucet.
Tha waves that dash over
a sinking boat are man-
ufactured by a wave ma-
chine helped out by a fire
hose. The wind that
shrigks through the rig-
ging comes from an air-
plane propeller. Even
the horizon in the back-
eround is apt to be arti-
ficial. For the sea is no
place to make a convine=
ing pictureef a howling
gale, The hght.mg is too
poor and can't be'con-

The movie ship “Bounty," o sailing ship constructed
for the M-G-M film, “Mutiny on the Bounty,"” showm -
while cruising at sea during deﬂl,ﬂ _thiz pieture

“rolled. The true sounds

seem unnaturalwhen

HE oilskin-clad sailor, with one arm

wrapped around the swaying mast,
cupped his hands and shouted, “Breakers!
Breakers off the port bow!”

“Cut!” said a calm wvoice right below
him. The rain stopped, the gale died away,
and the sailor stepped from his perch. In-
stead of clinging to the upper rigging of a

x 1
‘*" te 4 i ,-+|f-

they are recorded.

“You can't send camera and sound crews
up into the rigging of a ship to film sailors
struggling with a sail,” one director ex-
plains. “To get a good shot we have to
bring the mast down to camera level. Sim-
ilarly, we can’t risk lives and equipment
to record wave-swept decks when we can
do it cheaper and better right in the stu-

- ]
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dio. To obtain a realistic eflect
we have to take a storm apart and
photograph it piecemeal.”

Going to sea in the land of il-
lusion requires no preparation for
a long voyvage, Hollywood has a
dry-land fleet that would be a
credit to any port. At one studio
are sections of a square rigged
ship, complete to every sheet and
spar, floating in the water of a
concrete basingIfthe scene calls
for a stee® Vou may ghserve sail-
ors-Struggling with the tattered
sails in a man-made wind while
the ship rocks ahd-plinges. ‘@n
another lot is the bow of an ail
tanker jutting out from behind a
replica of a middle western rail-
way station. Afloat in the con-
crete tank of a third studio is an
ocean-going tug lying alongside a
Chinese river steamer. Each is
built mainly of wood and studio
board.

. §

SHIPS

Stoking scene filmed on sound stage and miniature square rig=
ger used in filming battle of Tripoli

75
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Section of movie liner erected in studio tank, and miniature rewboat with
carsmen moved by a concealed motor

The flagship of the Hollywood fleet is a
tremendous liner that towers above the
stages and buildings of the Twentieth
Century-Fox lot, Built several years ago
as a permanent set, the life-size copy of
an ocean greyhound looks as if it had
been lifted bodily out of the water and
set down on dry land. Although thou-
sands of miles of sea travel have been
filmed on its decks the ship has never
moved an inch. The pier alongside is
mounted on rollers and when a “cast-off”
scene is filmed, the pier instead of the ship
is moved. When the script calls for a new

e e —
rr———— = e e

liner, the studio crafts-
men repaint the ship’s
funnels and superstruc-
ture and rearrange the
furnishings of its five
decks. One seript called
for scenes inside a ship's
engine room and the stu-
dio purchased an engine
room complete from an
old ship and moved it to
Hollywood. When the
machinery had been re-
assembled every part wa
in working order. For
another picture, boiler-
room scenes were need-
ed, so the boilers and fittings from the
same ship were moved into a sound stage.

Last year Fox needed a “practical”
eastern canal as it appeared in the last
century, The studio workers created an
artificial ditch hundreds of yards long in-
side the studio fence. The finished canal
was historically correct to towpaths and
locks, and real barges of the period floated
in the artificial river., When one studio
needed a wave that would sweep mem-
bers of the crew from the deck of a ship,
it built a life-size stern section of a ship
200 feet long and mounted it on hydraulic
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Seene made on board
a battleship at night
and, below, a port of
the Hollywoad dry-
land Aeet, sections of
tiwo saitling vexssels
resting in a concrete
basin behind one of
the studios
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jacks. When the heavy set was rocking

back and forth a flood of water was re-
leased from a giant hose that poured
across the deck exactly as would a comber
at sea,

Not only do studios create many water
scenes right on the lot, but they film some
of them inside the sound stages. A shal-
low tank just deep enough to float the
boats is erected on the floor of the stage
and is made watertight with oiled tar-
paulins. Then, after the tank is filled, the
small yachts or speed boats to appear in
the picture are floated. The edges of the
tank are concealed by faithful copies of
actual river banks.

When R.K.O. needed some battleship
scenes for “Follow the Fleet,” a camera-
man made still pictures on board a bat-
tleship, to guide the studio carpenters in
creating a replica of the quarter deck. In-
side a sound stage the studio technicians
erected turrets and guns of veneer, an
imitation white oak deck, and railings and
machinery like those on the real ship.
Painted in battleship grey, the set ap-
peared to be a real battleship that had
forced itself into a stage building.

The navy has many secrets so when you
see ammunition passers inside a gun tur-
ret take bags of powder from an ammu-

~ nition hoist and guide them into the breach
.of a gun, or watch the gunnery officer
inside the armored fire-control headquar-
ters issue his orders to the gun crews, you
can be sure no such scenes were taken on

MECHANICS

—aasssesssssw board a warship, The stu~-

/ dios recreate settings like
these on their sound
stages. The interiors are
exact except for a few
technical details and the
painted guns recoil on
their powerful springs
just as if the scene had
been made inside an ac-
tual turret. Another navy
secret concerns the de-
tails of the arresting gear
used to bring landing
airplanes to a stop on the
flying decks of the air-
craft carriers. When one

,.-:f-:'_'-;
el
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Stoage set representing control room of submarine
and stern of movie ship, “Bounty™

studio found it needed such a deck scene,
it obtained all the details available, then
built a replica of the flying deck of the
U.S.S. “Saratoga,” nearly 1,000 feet long,
right on its lot.

By using small models of real ships the
studios are able to create an illusion of
wrecks and collisions that would be im-
possible to obtain if full-sized ships were

{Continued to page 114A)
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Colored Lights Flood Rainbow Ice at Carnival

s T T 7 il el o N s S
Ly e s i " THREE SPOT LIGHT.
T 6. SPOT LIGHTS . i3 ON STAR PERFORMER
T Tl ' OPERATED FROM - . PRODUCE STRIKING
THREE MIARORS BALCONY EFFECT

-+

IT WOULD TAKE p—t |
2500 MUSICIANS
TO-PRODUCE THE

b EFFECTS ACHIEVEDH
BY "ORGAN WHICH
HAS BHI STOPS AND

LIGHTS OF
& 4 * & RAIN BOW
FIREWORKS TO 05 1 waes = LR COLORS
GIVE SHOW A = il 8 X : ARCUND
. DRAMATIC cLiMAY o~ T | RINK
e B | \ - !

=

_ SEESAWS WITH COLORED] =
AT LIGHTS ADD VARIETY |4
g Y 4R . TO THE SPECTACLE

LT T i .

LIGHTING EFFECT
OVER ENTIRE HINK
GIVES APPEARANCE
OF MOVING WATER
FOR PIRATE ALT

DESIGNS OMN ICE ARE FORMED BY
MOULDS FILLED WITH COLORED
WATER THEM SURFACED WITH
ICE .. RINK IS REFLOODED
AFTER EACH PERFORMANCE

Mugic, movement, and a symphony of colored lights playing on frozen color’ combine to male an
ice carnival a striking spectacle. To produce designs in ice, at the Chicage Stadium, colored water
is poured into molds laid on the cement arena and frozen by 61,000 Feet of refrigerating tubes in
the Hoor. On this colored fce mosaic clear water iz sprinkled to cover cracks between meolds and
form a shating surface. Batteries of giant spotlights shoot shafts of color or produce wavelile

eiffecis on the ice. An organist high above the rink accompanies the shateps with music from a <

mighty organ of six keyboards and 883 staps, equal to a 2,500-instrument band. Fireworks dipped
. in sulphuyf are ITE off electrically

BJJ . \.-; l,." ) "/.(j ] e I -
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Iét:a{e Model of Big Hotel

N Is a Masterpiece i

of the human iris.
The eye is placed
against the slot
and moved to cor-
respond tu the

J_-';

MECHA\TILS

w:dth of the slot by shift-
ing the entire device up
or down. Then the size
of the opening is read in
a concave magnifying
mirror at the other end
of the meter and this

in Sugar

W number gives the expo-
PR . sure directly from the
. printed scale on the plate.
. The meter is highly suec-
= cessful for persons with
o d light colored eyes be-
ﬁ...,\f' cause they can see the
> N iris clearly and hence
. §. measure it accurately.
c The device is used for still
\ }f . or movie graphy. '
5 Ty
< ; S5 - “Truck Delivers
? i - 111 Bakery Goods
3 : -}.—1:;;‘ !il:-l i;p'i,ull ‘HEN Still Hot
o ‘r} : T S——C Designed to hold the
v ﬂ,ﬁ : heat from 280 pans of
A ;; Th i i f ; | ti i_: .”"C.v‘#t:!e of one-tenth of an inch hﬂkE‘l.'F Eﬂﬂdﬂ, @ EpE'Eiﬂl
B o S T e e e i truck used by 2 New
Fashioned from 135 pounds of sugar and it possible to deliver the bread, cakes and
three and one-half pounds of gum traga- pies while they are still hot. The 280 pans,
canth, a scale model of a 3,000-room hotel making up a five-ton load, fit closely to-
__has been made by expert chefs, The sugar- gether in the truck so that heat is prevent-
candy model was scaled one-tenth of an ed from escaping too fast and the goods
inch to the foot from blueprints of the
hotel. It is complete in every detail.
T
Eye Helps Find Exposure Time
'Fq Py, in Photography Meter
Designed to make use of the fact that
the human eyve accommodates itself to
different iris open-
e | ings in different
= 5’ intensities of light,
A = a new exposure
@ R\ £ " meter for the pho-
. " tographerincludes .
v awedge-shaped :
%QS slot calibrated for TR 'm*.ﬂ‘:.',fgﬁft::;;:f it ~
various diameters

are still hot when the last delivery to the
retail outlets is made. The truck is macr‘
of stainless steel, is lightweight and de<,

3

@mﬂ B

signed for maximum capacity. Its

ﬁ?s streamhne?‘
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Wheelhouse Is Nerve Center of Queen Mary

5 o oy r
7 L

Captain and naovigating officers of the “Queen Mary" maneuver the gigantie ship from the wheelhouse,

that vital spot on the bridge where human bminlﬂag“d' mechani

All the vital impulses that travel through
the intricate electrical and mechanical
“nervous system” of the liner “Queen
Mary” emanate from the wheelhouse at
the center of the bridge. The wheelhouse
is the “brain” that directs the life and
movement of the ship. Here a handful of
officers watch the course ahead, watch the
pulse of the gigantic motors on dials that
are nerve-ends connected with the engine
room, throw levers or twirl wheels that
send instant commands to engineer or di-
rectly control rudders. Duplicate wheels
are provided for steering. One window on
the bridge has a rotating glass that throws
off snow or rain, assuring perfect visibility
for the captain at all times.

@ Whenever you find that you wish to
know more about any article in this mag-
azine, write our Bureau of Information
inclosing return postage.

’ Handy grass cutter uses rfizor
(} ;:nmn ’g:

nerve-ends of the vessel meet

2
Old or Blades in Sickle
Trim Lawn or Hedge

Designed to use old razor blades for its
cutting edge, a new sickle trims lawns
and hedges quickly and easily. Damaged
blades can be removed and replaced. The
tool uses any double-edge blade. It is
especially useful for clipping the edges of
lawns, since it does the work of clippers
or shearg in one-tenth the time.
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Madel of the planet Saturn and its rings prepared
from astronamical data

IIJ’LVE you ever seen a picture of a

square star? Why do astronomers
live longer every year than anyone else?
Would you believe it is impossible to lock
through the world's largest telescope? Do
yvou know astronomers don't always point
their telescopes at the stars they really
want to observe?

There are no square stars, of course,
although the scientists make photographs
that show them as squares. They do it
with a special camera equipped with a
traveling back that moves up and down
so the rays from separate stars are re-
corded as square patches on the film. This
makes it easier to measure their com-
parative brilliance.

Every year is leap year for astronomers
and their clocks are geared to 366 days per
yvear. During our usual leap vears, how-
ever, they still live one day more than the
rest of the world and they chart the hap-
penings of 367 days. This is because star

Training mirrer of sun telescope on spectrohelio- : .
X ,  scope for studying sun's elements time is one day per year faster than the
-" ,ﬂ.z { J ..‘ :i"l m ‘ L .."# 'i J- :-. a
T

- " v S .. E '-}



Planetarium exhibit depicting moon as it would
appear from rocket ship 500 milex away

solar calendar. No one has ever looked
through the 100-inch Hooker telescope on
Mount Wilson and no one ever will be-
cause this instrument consists of a curved
mirror instead of a series of transparent
lenses. The mirror collects the light of the
stars and throws it back to a point part
way up the tube. From there it is reflect-
ed outside the tube by a small diagonal
mirror. So instead of peering through the
end of the telescope an observer stands
alongside it and looks into it.

However, it will sometimes be possible
to look through the 200-inch “titan of tel-
escopes’ being built for the California
Institute of Technology because the mirror
for this mighty instrument has a small
hole in its eenter through which the ecol-
lected light may be reflected. Usually,
though, the observer will sit in a small
house at the top of the telescope and look
down into it toward the mirror.

The mirror glass of large telescopes
doesn’t need to be transparent. In fact, no
one would complain if the glass was as
black as coal. This is because the mirror
surface is placed on the front of the glass
instead of at the back, Large telescope
mirrors are tremendously expensive even
though the glass costs only a few cents

Pendulum in Los Angeles planetarium which always
swings in the same direction as the earth revolves
under it

83
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per pound. The difficulty
is to pour it in a large
unit without faults or
cracks. Glass is used in-
stead of metal because
this material is not affect-
ed so much by changes
in temperature and be-
cause it can be ground
and polished to exactly
the right shape. The lat-
est thing is not to silver
the mirrors at all but to
coat them with an alu-
minum surface. Alumi-
num lasts longer without
tarnishing than silver
and is a better reflector
of some wave lengths of
light.

Due to the refraction in
the world's atmosphere
astronomers rarely point
their telescopes toward
the true position of a star,
Instead they point at the
star image they see in the
air. At the horizon this
offset amounts to about
thirty-three minutes of
arc, approximately the
diameter of the moon. In
order to study the light
of a certain star astron-
omers sometimes must
actually point the tele-
scope at the real position
of a neighboring star.

Nearly everything
about the stars is beyond
the grasp of most of us.
For example, a ball of

fire only an inch in diam-
eter taken from the sun's
surface would shine with
a brilliance of 1,000,000
candlepower, One of the
largest stars is Antares,
whose diameter is 350
times that of our sun al-
though it has a density
only one-ten-thousandths
of our own atmosphere.
On the other end of the
scale is a recently dis-
covered dwarf whose di-
ameter is only half the
radius of the earth. But
the density of this pygmy
is 36,000,000 times that

Top, star spectrum with lines representing elements. Below, delicate
electrie eye and thermocouple, and “sguare™ stars produced by camera
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of water and its matter
weighs 620 tons per cubic
inch. On this star the’
head of a match would
be considerably heavier

A0
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Planes Bomb ‘Shlps ' Outlmed
" “on Dry Lake Beds of Desert
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than an automobile on
earth. On its surface the
gravitational pull is about
3,000,000 times that on
the earth. Its surface
temperature of 28,000 de-
grees is much higher
than that of the sun.
When astronomers
want a new instrument
they have to invent it
and build it. One instru-
ment they build may
weigh hundreds of tons
and the next may be of
microscopic proportions.
Each must be sensitive
beyond all ordinary re-
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quirements., The new
200-inch telescope will be
so powerful, scientists es~
timate, that except for the curvature of
the earth, you could stand on the Atlantic
coast and with it read the name of a
steamer in the Pacific. As an auxiliary in-
strument, Dr, Joel Stebbins has built a
photoelectric cell and amplifier which,
used with the large telescope, might be
capable of detecting a candle flame 12,000
miles away. When the astronomers at
Mount Wilson first wanted to take the
temperature of the stars they decided that
a tiny thermocouple, if it could be made
small enough, would work.

“The cell had to be so sensitive it would
register the heat from a single dim star,”

planes.

says Alfred H. Joy, secretary of the oh-_

seur;%t"ugg.ﬂwn astronomers worked for
m s hunting for the best materials and
finally decided on a tiny bismuth plate in
contact with a small plate of tin and bis-
muth alloy. The cell was so small they
built it under a microscope. Each element
of the thermocouple is half a millimeter in
diameter, about .01963 of an inch, and is
one-one-hundredth of a millimeter thick.
The whole mass weighs one-thirtieth of a
milligram. The electrical leads consist of
almost microscopic platinum wires.”
/Another useful 'mstrument is the spec-
L L {Conti uHI to ptn
%
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y of a loose collar.

White lines in shape of ship formed target for high-fiying bombing
Note that several bombs made direct “hits™

Mythical battleships, outlined on the
dry lake beds of the Mojave desert, pro#
vide the latest target for bombing planes
of the U. 8. air force. In recent army air-
craft maneuvers designed to demonstrate
defense steps which might be taken for
the city of Los Angeles in the event of

attack, the bombing planes dropped scores

of 300-pound explosives on the ene
“ships,” blasting great holes in the dese
sand and scoring numerous hits. The op-
erations were conducted at high altitudes.
7

exible Shaft Screwdriver
Works at Angles

Equipped with a
shaft like a speed-
ometer cable, th
latest screwdrive

serews in clo

greater than nine-
ty degrees. The
operator holds th

tip of the tool in the screw slot by means

3o

S

is designed tb
tighten or loosen

quarters. It works
easily at angles

.



‘{owl’nced

Steel sections bolted and welded to-
gether form the rugged framework of a

. factory-built home just placed on the

-

i
L

market to sell, erected on your lot, for less
than $4,000. It is a six-room house: two

““bedrooms, living and dining rooms,

equipped kitchen and heater rooms and

.~ bath. Hip or flat roof is optional, and the

&~ Weather-resistant.

5 house may be built with or without base-

ment. The construction is firesafe, rodent
and termite proof, insulated against heat,
cold and dampness, and the exterior is
Five framed sections
made with twelve-inch welded steel chan-

s nels, doweled and bolted together, form

L
L]

T -

‘r

the base of the house. Each section is re-

inforced with six-inch cross channels. Gal- -

vanized metal sheets under the base lend
additional strength and, with an inch of
insulating material, seal the floor sections
hermetically. The cellarless house rests on
) fourteen concrete piers poured four feet
" deep; the home with basement has a con-
crete block foundation. The hip roof is
. built in twelve sections of steel rafters to
which grooved roof boards are fastened,

- permitting the nailing of fireproof shin-

gles. Interior doors are of honeycomb
core construction with flush veneer sides.

h Floors are of red oak, except for the lin-

LY

" oleum-covered kitchen and bathroom and
the concrete-floored heater room. Heat is
supplied by an air-conditioning forced
warm-air system.

-

g TSpan Mg

‘Home Is Buﬂt of /Steel Sections

g ¢
i P

Left, the completed six-reom
home, built of factory-fabri-
cated steel sections. Its met-
al construetion eliminates the
hazards of fire, rodents and
termites. Below, cut-away
drawing illustrating the
method of construction

fEngine Horsepower Far Less
Than Boiler Horsepower

One hoiler horsepower, which equals
33,479 British thermal units per hour, is
thirteen times as great as one mechanical
or engine horsepower, which equals 2,544.6
British thermal units per hour. The Brit-
ish thermal unit, commonly referred to as
B.t.u., is a standard measurement of heat.
The reason for the great difference be-
tween boiler and engine horsepower is be-
cause, in the early days, a 100-horsepower
boiler was so called because of its ability
to supply steam sufficient to operate a 100-
horsepower engine. But boilers and en-
gines have been improved so that today a

12—;7@%1' heller gupplies stegm f.l:ll'
|/ ¥y
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a 250-horsepower engine,
When one boiler horse-
power produced one me-
chanical horsepower, only
7.6 per cent of the heat
energy in the steam was
converted into work, To-
day, the best plants show
efficiencies up to twenty-
seven per cent and some
Diesel internal combus-
tion engines produce effi-
ciencies of more than
thirty per cent.
——F 33
Map Made of Wood
of Two Hundred

Different Trees

Making maps from
wood of various colors

PGPULAR

INSIDE
WALL

SECTIONS ARE

Milk Recewer

SLIPPED THROUGH 'I'.I'ﬁLL
FROM OPPOSITE SIDES
AMD JCREWLD TOGETHER
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collected from around the
world is the hobby of a
Chillicothe, Mo., man.
Havifig completed a scale map of his home
state, he is working on a map of the Unit-
ed States, In the Missouri map are 205
pieces of wood, each county being a dif-
ferent colored wood. Fifty-eight are na-
tive Missouri trees, such as shellbark

hickory for Hickory county, red cedar for

Every county in this patchwork-gquilt map of Mis-
souri is made of a diferent variety of wood

Cedar county, linn or basswood for Linn~
county and Osage orange for Osage coun-

map are snakewood from Dutch Guiana,

Metal sections are inserted from each side, adjusted to depth of wall and
serewed together forming sturdy receiving chamber for groceries =

s the film—are elim ="

“tographically. Thel
finger marks are

Easy installation and adjustments to fit
the thickness of any wall are features of a
steel milk and package receiver recertly
put on the market. It is built in two sec-
tions of copper alloy steel, both inner and
outer doors having unbreakable wrought:
steel locks or catches. The two bodies
slide upon each other in the wall, and thus
are adjustable to the desired depth. Screws
at top and bottom lock them together.

T4 0
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Fingerprint “Lifted”’ on Film

without Using a Camera Qj
nt

Two steps in the process of fingerpri
ing—the photographing of 1Im original
inger marks and )

levelopment of ,--{ <80

inated by a simple < k=

IS
nethod now being X (& K
used. In this sys- —

tem the negative.
is not made phu-r_‘i

“lifted” on a jellylike transparent film.

ty. Some of the imported woods in tTuwdered, then '

lacewood from Australia, olive from Italy,

boxwood from the West Indies ,ﬁnd yel-

low Brazilian canary wuod
20 .

adheres to it, protecting the powder fin-__
gerprint and forming a negative.

’
his is covered with another film whlcp‘h
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V HEN you finish reading this article,®

lay it aside until fall, then glance’-
over it again and see if long-range weath-
er forecasting is coming to the fore. Never
"before has the weatherman, who deals
with this type of forecast, had more in-
teresting data with which to work or bet-
ter opportunity to test his theories.

For the weather today is in an earth-
guake stage. It has been so ever since
last winter—the coldest on record in many
parts of the United States. Will the
weather continue its gyrations, irregular-
ities and queer quirks? Or will it settle
back into placid normaley? What light
can be shed on its future? What do long-

« B8

Chart showing how cold comes Ffrom
north and moves acroxs United
Left, sending weather data
by radie. Beélow, “brass brain’ used
te determine weather cycles




For Ten Yenrs Ending:
I#5 50 55 80 6

5T. FATL, MINN,

range weather forecast studies
indicate?

Weather, says Dr. Charles Ab-
bot, sun scientist and Smithsonian
Institution official, has a definite
twenty-three-year cycle, This is
essentially a double sunspot cycle

and means inferentially that the

sun has a dominating influence on
the weather and that the weather,

every twenty-three years has a

tendency to repeat itself in any

particular part of the world. For
instance, if a drought occurs in

Nebraska this summer, we may

expect subnormal rainfall in the

same area in 1959,

But we must not take this lit-

* erally day by day or month by
month. In other words, if Sep-
tember 1, 1936, is a beautiful day,

we cannot expect September 1,

1959, to be the same. But if Sep-

tember, 1936, in southeastern Ne- |

braska shows a subnormal tlfmperatu:e
we may expect about the same perwd in

1959 to show a subnmormal temperature

‘alsn far thig area. Dr. Abbot has tested
this fwenty-three-year cycle theory.

In the summer of 1933, Dr. Abbot made
weather forecasts imrulving sixty-six lo-
calities throughout the United States for
1934, 1935, 1936 and 1937. A few months
ago Dr. Abbot broke the seal on the first
of these forecasts—that for 1934—and

r:ampared the predictions 'Jnth the actual r\

- }‘-...:"k_. .
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It YEAR MOVING AVERAGES OF ANNUAL FRECIPITATION

-

Cherkm; weal her lhtrmom:ur, and graph showing rmnfnﬂ
trend in states of the northwest

weather recorded for that year in the va- ;-

" rious localities. Of his year’s weather pre-
_dictions forty-two per cent were shown to

‘per cent were “fair,”
" and fourteen percent |

be “good” by the actual data, seventeen
twenty-seven per
cent were “excellen
were “bad.” And this was the first long-
range weather forecast ever seriously un-
dertaken, based on the solar radiation
hypothesis that the sun, in a great degree
determines the weather.
{Continued to page 128A)
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Left, riot gun fires twenty-four twelve-gauge gas shells as fast as trigger iz pulled. Machine gun at
center shoots eighteen twenty-five millimeter ahells; revolver at right holds five twelve-gauge shells

J ~~ Machine guns that can flood a wide area

with tear gas or nauseating gas in a few
seconds are the latest recruits to law-
enforcement staffs. Forty or fifty feet from
the muzzle, the stream of powder has be-
come a cloud of blinding or sickening gas,
and the rapid-fire gun can distribute this
along a broad front, effectively putting
down a riot. The powder shell follows a
formula developed by a former army of-
ficer. One machine gun shoots twenty-

[ 9
urfr
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Two-story model house and Kansas City man who
built it entirely of burnt matches

five millimeter gas shells from a round of
eighteen that revolves automatically with
each pull of the trigger. Another fires a
round of twenty-four twelve-gauge shells,
and there is a revolver type of light alloy
with chambers for five twelve-gauge
shells. This is conveniently carried in a
holster. The gas is effective a few feet
away, vet is declared to have no perma-
nent harmful effect. Only at close range
is there danger of powder burns.

A "Hurnt Matches Used to Build Two-Story Model House
R e

It took ten boxes of burnt matches and
a month of his spare time for a Kansas

I~ City man to build a model house. The

house of matches, a two-story model, was
nineteen inches long, sixteen inches wide

+ wand sixteen inches high.

STl
= Invisible Fishing Line Leader
3 Is Made

Apparently invi

ungsiten
aders made of E -

S sten may result n larger catches.

N rout, fishing line le
Goneral Ele ompany has taken over

atent on the tungsten leader, which is
ma&é‘ of steel wire as fine as human hair.
Tungsten wire, which is used in electric-
ight bulbs, is gaid to be twice as strong as
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gut, steel or brass wire, A orins “Ferried’ across River

does not rust, is rea:iﬂy

tied and fastened to the

$o0k wichis hasty s st by H igh- Wheeled Tractor
no sinker is necessary _ £ g)

when fishing in swift -. = %

streams. The leader is
inserted between the

hook and the fishing line.

Fast-Working 'l’{
Digs Weeds and
Holds Them

Easily operated with-
out bending over, a weed
digger now on the mar-
ket digs and picks up
plants rapidly with a sin-
gle movement. It is
equipped with a small High-wheeled tractor gives an automobile a ride on its trailer across

vake arid &l ber which a shallow river near Camarge, Oklahoma

holds a- dozen to twenty- Ferryboats are tractors in Oklahoma, where highways

five weeds before it need  til] ford shallow rivers in some places. When the stream N
be emptied. The digger js too deep, too swift, or treacherous with its sand bottom, ;
is adjustable from one motorists take no chances of flooding their engines but

and three-fourths to drive their cars on the trailer behind the tractor-ferry and &
three jnches, ride across in safety. It is high-wheeled, the motor clear-

.. ing the water, and is equipped with head- -’
lights for night crossings. A tractor owner
maintains service night and day on High-~

way 34 near Camargo, Okla. g

—
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Rubber Coating Resists Wear _

v and SW ion (_/- ¢ 6
C‘lﬁcrc as a protec vecnatmg

<bond for rubber applied to glass, metal,
~wconcrete and other surfaces, a new rubber
adhesive is now available. It may be used
by itself for covering surfaces to be pro-
tected against abrasion and corrosion, or
as a primer for rubber coatings on smooth L
or rough surfaces. It is waterproof and

has a large covering capacity. The mate- R ;

rial may be used for repairing, resurfac-
ing, recovering and lining such equipment
as conveyor belts, tripper chutes, screen ’w‘
« peaks, hoppers, centrifugal pumps, mix- 3
~ing tubs, ore cars, truck ecars, agitators, Q
cables, hose, flooring and cabinets. It also e~

is a durable coating for pipes, unions,

valves and fittings, and will prevent grit 8
. and mmsture frum gettxp.g into rivet hules
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“ thirty-seven knots, yet “L'Indomptable,”
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Fast French Destroyers Oﬁtpace All R1 vals

i
i}

Speed champion of France's new group of six destroyers, “Le Terrible,” istsegn above as she raced at
record speed of fifty-two la_nd' miles per. hour. “L'Indomptable," Ragship, is in background at right .

4 » L ) '
Swiftest destroyers on the seas are the fication of “contre-torpilleur,” which may s

«-six new French vessels whose fleetest, be-translated as “torpedo boat chaser,” is W
:“Le Terrible,” knifed through the waves * usually retained. The last of the fleet, un-g

in her test speed run at a record rate ¢ rivaled among the navies of the world,
reported at 45.25 knots. This is the equiv- € was launched in April, 1934, and is now}
alent of a little more than fifty-two land % in service ready to defend the 20,000 miles *
miles per hour. Flagship of this group of ‘coast line of France and her colonial]
“L'Indomptable,” officially rated as a de mpire in Africa, Asia, North and Sauth“"
stroyer but, with her 2,569-tons displace- America, the West Indies and the Pacific. A
ment, close to the cruiser class. The nom- Partners of "L’Indumptable" and “Le Ter-+
inal speed of these ocean greyhounds is Orible” in the group are “Le Fantasque,”

L ‘Audacieux,” “Le Triomphant” and “Le R

ity

: k" of Air Protects Wurker r

slowest in test run, reached 41.8 knots.
Each ship is armed with five 5.5~inch guns
and four thirty-seven-millimeter guns, in
addition to nine 21.7-inch torpedo tubes.

! A crew of 220 mans each vessel. Since th ?0&0 Dust andy Fumes ' "—',.J
. tonnage displacement, armament and de- ean ¥4 nt L —
sign of this fleet do not strictly confor om a “visor” forms an effective trans-

. smoke, gas and mical
VHIINBI L NG ﬁb‘?x&w!" W [

a2 A"y gt oy

to the traditional desecription either of de- ﬁa.rent mask protecting the workman from
stroyer or cruiser class, the French classi-




ently. On his forehéad the worker
a shield resembling an eyeshade in
visor of which is an air chamber. From
penings on its lower edge air is forced
gwnward in front of the face, acting as a
n without blowing on the face itself.

8& Rubber Made from Acetylene

Wears Much Longer [}
Thirty per cent longer wear is claimed

i\;fﬂr automobile tires made with Buna, a

[

#

synthetic rubber developed in Germany
and based on acetylene. The cost of man-
....ufm:turmg Buna has not been determined,
ut it is expected to be sixty to e1ghty
woper cent higher than natural rubber. In
making it, acetylene obtained from lime
and coal is converted into butadiene and
this, by polymerization, is changed into
three forms of synthetic rubber,

Can Opener Also Makes

Pouring Spout
BT,

Cans of sirup, oil and other

handled without muss by using a can
opener which also serves as a pouring
spout, The opener is pressed down on the

Cul opener which also zerves as a pouring spout for
molasses and oil

top of the can near the edge. A guide
slides over the side and a metal prong
punctures the top. When in place, the top
of the opener, whmh is fitted with a screw
amhtat/es pou without

g €
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BicycIéHas Steering Wheel

_and Chairlike Seat

~ XA (

Easier riding is offered by this bicycle with steering
wheel and comfortable seat

Equipped with a chairlike seat, a bicycle Qb :;:
introduced recently in Paris permits the o
rider to sit up straight in a comfortable )

position while pedaling. The bike has a :'
steering wheel to insure better control. Y
d29. Q
:}Bemiing Jig Handles Metals :
on Scroll or Modeh !
Lending itself 5 el QJ'\
to the making of i
models and deco- <)

rative seroll work,
an inexpensive
bending jig is
available for the
home craftsman. ~
It is used in a vise, with the jaws gripping g
a square boss on the bottom of the jig. ~g\* :‘
The cam has six positions. Stock up th

one-quarter by one inch can be bent cold. e

{[Our Bureau of Information will answe
questions regarding articles in this maga
zine, if accompanied by return postage. -jb
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Bed chair, above, provides com-
fortable support lor the back,
and is adjustable. Vegetable
juicer, in circle, squeezes juice L
from Fruit or vegetable into ﬁ
cochtail glass aend drops pulp

info separate receptacle

Left, forty-gallon eleciric water heat-

er for the up-to-date kitchen has plain

surfaces and is eawily hept clean. It is

insulated with redweood bark. Ruffle-

edged decorative rubber covers, us

shown at right, make kitchen boxes
and cans more altractive




Flowars stay fresh
for ten days in this
water-filled airtight
bowl, without a
vigible opening.
T heir beauly is en-
hanced by silver
bubbles that gath-
er lilke dewdrops on
petuls and leaves

When zerving fish, oysters, or tea,
the polished aluminum lemeon tong
above squeezes all the juice from
a lemon segment without spraying
the taoble or soiling your fingers.
s.h.rifr'n- cuuch. r.t']fh.f, 5 tnn!."trt-!r.‘f
inte double or twin bed by a turn
of the “gear shift" lever

i Neadly  pached in “week-end™

hairbriusgh at right is a comb
and complete shaving sel—
razor, five blades, cream, brush ;
and there's a mirror in the lid
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¥ Road-or-Rail Unit for Traéks
Solves Freight Problem
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Rail-highway freight vehicle shown on tracks with
its rubber-tired wheels roised

Designed to convert trucks to use on
highway or railway, a new unit is hailed
as the solution to the pickup and delivery
problem of railroads. Through a mechan-
ical jack operated by compressed air and
worm gear, the rubber-tired wheels are
raised and flanged steel wheels lowered
when the vehicle is used on the railway.
The reverse action adapts it to use on
highways. Trucks equipped with the unit
make store-door pickups and deliveries of
freight, then speed over the tracks at fifty

<

destination points. The unit may be at-

been adopted by a western railroad.

T "f'ﬁ K{X}ater Jacket Around Flame
Saves Fuel on Oil Boiler

. tion chamber to

Designed with a

y completely water-

™

insure better ab-
| sorption of heat, a
new oil-burning
boiler now on the

_ market is said to

- be highly efficient.

LE This feature, to-

gether with a
combustion cham-
ber of greater
height to obtain
more complete

to sixty miles per hour between origin and ~

jacketed E“‘“h% “rubber” glass is a plastic resin materi

e Ll F
Jf"'-‘-"-‘-'é?"'(fﬂf‘f(m MECHANICS

tracts more heat from the oil than does
the conventional boiler. The upper part
of the boiler is constructed so that the
gases alternately spread out and converge,
preventing the channeling of the gases
without giving up their heat. This action
also spreads the gases over a large heat-
absorbing area. The stack temperature is
said to be remarkably low because most
of the heat is absorbed into the water as
the gases pass through the boiler. The de-, ~
sign of the plant makes it easy to clean, <
another important feature. Engineers say
that one-sixteenth of an inch of soot in
boiler reduces the efficiency twenty-fiv

per cent, so frequent cleaning of the easil
cleaned boiler means money in the home-.
owner's pocket. The doors of the boiler

are not hinged, but are held in position by ==
a cam lock to reduce the possibility of th ¢
doors being blown open by a puff frn&
the burner. This would prevent the gases

and soot from escaping into the house.

7377
Rubberlike Glass Stretches

s under Strain
Rubber acteristics are being mm

parted t ty glass by incorporating: =
into its bonding layers a material which

s S

Neg A,

Pupaiiatia | : . )
tached to standard makes of trucks. It hash_ﬁ:;?t:rﬁz:’ l:?ri:lin(}hﬂ of this type w

resulting in great

“. safety. If a windowpane were made in

this manner, it could be taken out and
rolled up like a rug after some small boy
tried to throw a rock through it. Appli-
cations for this glass include cockpit cov=
ering for military aircraft, drivers’ hoods~
for racing cars and the normal uses of
ordinary safety glass. The secret of the

with flexible properties. It is used in
inner layer of the glass “sandwich”_whi
makes safety glass. id—4 chemical
derivative of acrylic acid is one type of
lastic for this purpose. Acryloid can
molded or machined into various shape
transparent violin might be fabricat
in this manner. Another material havi
similar properties is vinal, a synthetic resin

of ﬂlﬂl s?up. ] bf ?‘ Yﬂk.

{[Our Bureau of Information will answer
questions regarding articles in this maga-

combustion of the fuel, makes for lower
;52 costs of operation use the Zuiler ex- zine, if accompanied by return postage.
(g [
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OPERATI]*IG on the princi-
ple of the oil lamp, this
rechargeable pocket battery
employs lead plates
insulated with wood
separators and a
special absorbent
insulator which acts
like a wick to feed
the necessary elec-
trolyte from a non-
spillable low-level
acid supply. The
assembly is housed
in a molded hard-
rubber case designed to fit the
vest pocket, and may be car-
ried in any position except up-
side down.
Although primarily designed

—— Tk

= L FOR HEARING 4105

for replacing short-
life batteries in
hearing aids for the
deaf, it also pro-
vides the radio ex-
perimenter with a
uniform-voltage
rechargeable fila-
ment battery for
operating belt re-
ceivers and other
portable radio apparatus. They are
available in 2.2, 44 and 6-volt
types; however, the containers are
all of the same size.

The charger is a small unit of the
i transformer, dry-electrolytic vari-
ety, and may be carried in the
traveler's luggage. It is self-regu-
lating and a charge is sufficient for
from 6 to 10 hours continuous use on an
amplified hearing aid drawing approxi-
mately 100 milliamperes, thus eliminating
worry about using too much current, The
2,2-volt type is suitable for A-battery fila-
ment supply and the 4.4-volt variety for
most hearing devices. Any hearing-aid
battery plug can be used by inserting it in
the pin jacks on the top of the adapter.

rled t¢fmi are also provided.

F = B A?.Zd/..:?//%



By Stanley Johnson

OW cost and ease of construction are
features of this compact short-wave
receiver which uses two of the new metal
tubes. Any beginner can build it, yet it
works so well that an experienced ama-
teur will find it a useful piece of equip-
ment for his radio “shack.,” Short-wave
listeners will discover that it is excep-
tionally good for logging distant stations
in the crowded short-wave bands. The
strong metal chas-
sis and sturdy met-
al tubes are well
suited to stand the
shocks and jars that
small sets are sub=
jected to, especially
in portable use,
The metal tubes
have 6.3-volt fila-

ments, and 135 volts

ANT,

|

GRID 5;— TURNS, GRID I0ATURNS, GRID 21 TURNS, GRID 45 TURNS,
TICK.TAP & TURN, TICKTAP 34 TURN, TICK.TAP LR TURNS, TICK.TAP g TURKS,

of B-power are neces-
sary to operate the set.
A filament, or “heater”
‘| _ 7 supply can be obtained
~ « from & 6-volt storage
battery or an ordinary
6-volt' filament trans-
former. Three 45-volt
B-batteries are required '
for the plate supply, or
the builder can use the
simple a.c.-d.c. amplifier
and B-eliminator which
was described in the

June issue. This will
also permit the use of either phones or
magnetic speaker.

A type 6J7 metal tube is employed as a
detector in a screen-grid feedback circuit
which has become popular because of its
excellent stability and the fact that it
makes coil winding easy. Regeneration is
controlled by the effective method of vary-
ing the screen voltage by means of a vari-
able resistor. Resistor coupling is used
between the detector and type 6C5 audio
amplifier tube. An unusual method is em-
ployed for coupling
the antenna to the
detector. It is con-
nected to the cath-
ode terminal of the
coil “tickler tap.”
Thus the feedback
portion of the coil
is used not only to
provide regenera-
tion but also for an-

T '
; Gy, R
TREN ] “gmD  ToPEN Bhin  oPEm

NOTE-"¥ = GHD, 3 [ 24 0 ! ! g ] LWRE 0,30 ENAMELED
5&”@“%&% e i " " lthUL} MO34 DEL, WIRE NOM D 1:.:..'.;:;12 NG.24 D.LLWRE N0.30

LG 0 E GRELM e % oeau Vel 48 35N, OR L

10 METAL BASE ol gl SR i"l_ MORE £y | NOTE- COILS OVEALAR TO COVER RANGE FROM 1B T0 (80 METERS;ALLEOLS
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xtenna coupling. This method of
“coupling permits plenty of signal
«input without blocking the detec-
tur. and further simplifies the set
lg-y eliminating the usual coupling

_._condenser.

e

- The schematie circuit diagram
_is given in Fig. 1, and complete
coil-winding data for the plug-in
% coils in Fig. 2. To simplify the diagrams, these 4-prong
-~ f:oil forms are shown without the prongs; however,
.- the large prongs are indicated by the heavy black
#: dots and it will be noted that only three prongs are
# used in each form. All four coils are wound in the

TWO-TUBER ©

Shove Wr

“® same clockwise direc-

* %4on, the ends and tickler
#' tap being brought down
<=} through the prongs and

. soldered.

. Fig. 4 shows an under-
.side view of the flat-
* tened-out base and all
swiring in simplified form.
" The porcelain coil socket,

L
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an underside view of
which appears above the
base layout, is mounted
by means of Y4-in. spac-
ers on top of the base
near the variable con-
densers. Short, stiff cop-
per wire leads are run
directly between the
condensers and coil sock-
et. Mount the variable
condensers, regeneration
control and switch di-
rectly on the metal front
panel. The rotors of the
midget variable conden-
sers are grounded on the
{Continued to page 128A)
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| Easy Solutions

b3

Above, lining up a modern re-
:-:n.l'r by means of a self-powered

pctron-gye resonance indicator.
Fhe unit, shown in the photo at
upper right, employs two 6HE
metal tubes and one 6E5. [t has
mumerous useful applications for
experimenters and

Service men

Block of “acoustical™ celotex makes
a good speaher bafle for table-type
cabinet or small console. A hkey-
hole saw was used to cut the
speaker opening. Right, space-
saving wvertical mounting for ad-
justable voltage divider. A brass
rod, threaded at each end, extends
through hole in the center of re-
gistor, also through angles and
chassiz. “Hex"™ nuts on rod hold
the assembly together

(L
JPORCELAIN R ot !' can is enlarged for the tube sochet

SUPPORT

for Everyday Radio Problem_s‘

Above, aluminum coil-shield ean, used/ (9
to shield a tube frem external pichup =
and mechanical injury in madulated os-

cillator or test set. Can is mounte
through hele in panel. Hole in end o

LEAD-THRUN
BUSHING
Upper left, small porces
lain lead-through bush-
ings make handy r‘n;u-
o By 3 T lated supports
~—TONNECTING 3 mounting fuse or hi
LEADS voltage knife switch:
Left, oil-filled transmils
ting condenser in_round
aluminumi €dn, is pro-
vided with a metal
mounting ring. Below,
simple tool for remov-
ing tubes from midget
receivers is formed from
a piece of thin steel, or
other stiff metal, and
shaped like a wide-tined
fork. The space between
| the curved tines is
slightly wider than the
- = distaonce between oppo=
! site tube prongs

Qf;)_\r '

TIJEE L1FTEF-

METAL—"

Right, neatly cabled
connecting leads
brought out to ter-
minal strip mounted
on chassis, improve
appearance and ofi-
ciency of homemade
receiver or amplifier

CHASSS

CTRIP.

T
METAL S p,-.tCE-ES B
TERMINAL

UBBER GROMMET  CORD
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INSTRUMENTS &'
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By Felix Glavnig

MOST radio receivers have suf-.

ficient audio amplification. to
serve as an amplifier for stringed
instruments where additional vol-
ume is desired. A simple homemade
experimental pickup coil, that may
be used with a steel-string guitar, is
detailed in Figs. 1 and 2.

The materials are inexpensive and
easily obtained. A piece of Yi-in.
bakelite or fiber stock is grooved as
shown in Fig. 1. This groove can be cut
with an electrically driven saw to provide
a spool for winding the coil which consists
of enough turns of No, 36, or 38, enam-
eled-copper wire to fill the groove to
within & of an inch of the edge. The start
and finishing ends of the coil are brought
out as indicated, and a layer of plastic
wood holds the winding firmly.

A mounting flange made of wood or
fiber, as shown in Fig. 2, holds the pickup
in position across the opening of the sound
box as indicated in Fig. 3-B. The leads of
the pickup coil are soldered to small pin

PLASTIC W00D, (L4 LEADS ,Lyails  PLASTIC WOOD OVER WIRE-
TN :,:':‘_,.H_ A - § SCUT W= J

O .-“-:qu T = i 1 i
: E; - Fa %?F—J P - T
| — 1 »

FIBLA
S10CH

SLOT DEPENDS OM CONSTRUCTION
OF GUITAR
Fig. 2

= PICR-UP COIL
i

¥ ¥ 5 - 0 Ik
i

ot S ¢
AGROOVE —

TOF AMD SIDE VIEWS
Fig. 1

— \(‘ ROTE= Xp MAY BE
CONNECTED AT
EITHER POINT

GRID 48}
a o
= T} & = ATH .-"'/ e
Ea { . _\PLATE
4 15 \ BT J OE "B PZIT O
= 1 P i LR
REag B | \ i o a
BT, %0 QU e e
e 7T T h MLARENT L HEATERS
f 34 NOTE = TP WIEWS OF DETECTOR-TUBE SOCKETS

jacks that can be mounted on the
coil form. A pair of leads termi-
nating in pin plugs, which are in-
serted in the jacks, can then be
connected to the detector tube
that precedes the audio amplifier,
as shown in Fig. 3. These con-
{Continued to page 134A)
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oal- Oll Chz;r/ger for Farm betq

RADIO IN

COAL Ol CHARGER
AND BATTERY
I ANOTHER

It is no longer necessary to make trips
to town with rundown storage batteries
for the radio receiver or the car. For less
than one cent per hour, you can operate
any farm receiver with this coal-oil bat-
tery charger which employs heat to gen-
erate the necessary current to keep the
battery fully charged at all times. You
may be hundreds of miles from the nearest
electric-light line and still have all the
power you need. The unit and battery can
be in an adjoining room, basement, shed

or barn. The connections are very simple
and may be made with ordinary No. 14
insulated wire. No shielding or compli-
cated wiring is required.
}é R l;ni-tablc Capacity Indicator
;,_ Eliminating
@ guess work and
\d the laborious
method of con-
r\:;("‘*" necting conden-
) - sers until the right
capacity is found
o/

to replace the de-
fective part, this

ﬂ g’qﬁm‘f‘hi MEerm‘ciﬁ /5;/]5{ {."

Y PR e

-{.z-ﬁ’
mmpar:t unit enables

cut in a wide variety of capa
Besides giving the correct values for those
that have broken down, it offers a means
for checking all the condensers in the set,
some of which may have gone far enough
“off” capacity to interfere materially with
the efficiency of the receiver. The indi-
cator shows the exact needed capacity for
such a condenser. With more and more
radio set manufacturers stamping their
condensers with part numbers rather than
capacities, the importance of a capacity
indicator as a service tool is emphasized.
The unit is complete with surge-arrester,
test leads and carrying case,

1?.{

ublic-Address System

Local business
advertising by the
“sandwich man"
method is brought
up to date by
means of this
portable assembly
which consists of
a battery-operat-
ed power ampli-
fier, battery com-
partment, built-in
loud-speaker,
hand microphone
and portable pho-
nograph. These
units are housed
in lightweight
cases provided with shoulder straps, and
the total weight is only 32 pounds. A
heavy-duty two-button lapel-type micro-
phone may be used instead of the hand
“mike" if preferred. Combining music
with announcements, this modern sand-
wich man easily attracts attention.

TURNTABLE,
AMPLIFIER,

PICKUP, AND
CONTROLS

I} BATTERIES
LW AND SPEARER

@[ Blueprints covering radio construction
articles in past issues can be obtained for
25 cents each; material lists are available
without charge on receipt of postage.

NEXT MONTH—How to Build a Six-Volt Battery-Operated B-Eliminator for
Farm Sets. A simple inexpensive unit that works directly from your 6-volt stor-
age A-battery and supplies 135 volts at 42 ma. Other features include: Two-Tube
Capacity Relay, for burglar alarm; All-Wave Kit Receiver, uses 8 metal tubes.
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ORNAM ENTS

RRANGED in an effective

display around any roadside
stand, these colorful lawn orna-
ments will attract passing motor-
ists and bring in a substantial
revenue., One class of figures,
primarily for use on the lawn, in-
cludes the alert bulldog and the
warning policeman to replace
the usual “Keep-Off-the-Grass”
signs. The sprinkling maid is a
popular item as well as the min-
iature fireman who can hold the
nozzle of a garden hose. Another
class of ornaments are those like
the climbing squirrel, the hang-
ing monkey and the woodpecker,
to be used on trees, while a black
cat makes a novel silhouette on
the ridge of a garage roof, and a
taciturn owl watches doings in the
garden from a fence post. For
those who like small lawn tables
to hold books, cigarettes or even
for serving tea, the penguin stand
has a pointed stake which is
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pushed into the ground. Use
Vi-in. stock., Plywood is good
material if the edges are
thoroughly filled with white-
lead paste before finishing, to
prevent water absorption.
Hard-pressed fiber board may
also be adaptable. You can
cut out several duplicate fig-
ures at the same time by
stacking the stock, Where
designs have slender parts,
likely to break off, use rein-
forcing strips on the back.

In finishing, apply a base
coat of white and over this
the finish coat of colors. If
yvou have a paint-spray gun,
similar figures can be uni-
formly finished and decorated
in record time by the use of
sheet-metal masks to block
off portions of the back-
ground in colors other than
the one you are applying.
Some of the figures, of course,
will require the use of a
striping brush to outline wva-
rious features,
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Done on § Slrnple Loom
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Decorating belts, purses and other arti-
cles with bead work is not only an inter-
esting hobby, _but it is a paying pastime
as the articles can often be sold at fair
profits. For this work, you will need a
package of No. 15 beading needles, white
buttonhole thread, well waxed, an assort-
ment of colored beads and a homemade
loom shown in Fig. 1. This can be a cheese
box or it may be made up of thin wood.
To start weaving, place the beads in small
dishes kept close at hand, separating them
according to color. Then stretch one
thread across the loom for each row of
beads on the belt, using three threads for
each outside row to strengthen the edges.
Now start weaving as shown in Figs, 2
and 3. Tie your weaving thread to the
outside loom thread, string the required
number of beads and pull them up be-
tween the loom threads from the under-
side. Then run the needle back through
the beads from the upper side, repeating
this operation until the job is done. In
Fig. 4 is shown the method of sewing the
beaded work to the belt. Fig. 5 shows
Chippewa and Sioux designs with a key to
the colors used.—Bob. Hofsinde, Chicago.

@ Fingernail polish will keep pyro film
developer from staining the nails
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Hat Held Tightly on Wall
by Spring Hook

Instead of hanging vour hat on a nail or
hook in a closet, where it is often knocked
down, try the hanger shown. It is a piece
of clock or phonograph spring drilled and
screwed to the
wall, first round-
ing the lower end
and smoothing the
edges with a file.
The brim of the
hat is slipped be-
tween the spring
and the wall where
it is held tightly.
If necessary, use
metal lacquer on
the springs to pre-
vent rust.

y — Y
PIECE OF PHONOGRAPH SPRING
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Small Bag on Vacuum Cleaner
Holds Scraps of\Papes. ; ,

- WIRE FHH’*'_'E
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This bag is handy to held pieces of paper and
thread that the vacuum cleaner misses

Attached to the handle of your vacuum
cleaner, a canvas bag provides a handy
receptacle in which to put pieces of paper,
thread, etc., that the cleaner does not pick
up. A wire ring or frame run through a
hem at the mouth of the bag keeps it open,
an eye being formed on the ring to slip
over a wire hook attached to the vacuum-

cleaner handle as shown.
—Opie Read, Jr., Chicago.

e
Plaster Casts Made Hollow

by Use of Paraffin

When making a large plaster cast, you
can save material and reduce the weight
of the finished article considerably by us-
ing a paraffin core,
which is melted
and poured out
when the casting
is finished. Shave
down a piece of
paraffin to fit in-
side the mold with

CROSS a good clearance
FAWSl  on all sides, leav-

ing a small pro-
jection at one end.
The projection

PDPULAR &M‘E(,HANICS -

LY
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serves as a handle to hold the paraffin
suspended inside the mold while pouring
the plaster and leaves a small hole in the
casting through which the melted core is
poured.—E. Tichenor, Terre Haute, Ind.

Plants Mulched with Magazines

Placed around small plants such as to-
mato, cabbage, cauliflower, etc., old mag-
azines make a good mulch that prevents
growth of weeds,
checks cutworms
and helps con-
serve moisture in
the ground. If the
magazines are
soaked in water,
they are easily
torn from one side
to the center and
slipped around
the plant. A little dirt raked over the
edges of the paper will help hold it down
so that wind will not dislodge it.

Holder for Shooting Skyrockets
from Window-Shade Roller

An old window-shade roller, with the
spring assembly removed, makes a dandy
holder for shooting skyrockets. The stem
of a rocket fits nicely into the hole for-

CURTAIN
ROLLER:

Skyrockets will take a true course into the air when
shot frem this holder

merly occupied by the spring. The solid
end of roller is sawed off to the right
length and is pointed so that it can be
pushed into the ground easily.
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WIRES INSERTED
MNTD ROLES

Decorative as well as novel, this letter file goes well on the
home n'esk. Twe cutouts rﬂ'dtmhhnp angry kittens l'upparf'
between them a small wood platferm carrying three wire
arches separating the file into four compartments. The ends

of the arches it holes in the platform

Speedy, Ball-Bearing “Merry Whirl” of Pipe and Fittings

Here is something unusual in the way
of a merry-go-round, and it rotates so
easily that any small child can operate it.
The cost is nominal and, as the rotating
arm is carried on a ball thrust bearing,
there is practically no wear on the mov-
ing parts. It is best to set the vertical post
in concrete at least 2 ft., which not only
gives it rigid support, but helps to pro-
tect the pipe against rust. The end of the
horizontal pipe is attached to a building

[T

I i I COMRPLNG |
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Short pipes served as seals in the original, but wood
clamped to them is more comfortable

by means of a floor flange. If a building is
not convenient, eliminate the upper part
of the standard and use much heavier pipe
for the lower part, also inereasing the size
of the concrete base.

Ends of Chair Rockers Shielded
to Protect Ankles

Slipped over the ends of chair rockers,
two rubber sleeves padded with cotton

will prevent the
AT
e 'ln:JJ | piece ur\

sharp edges from
injuring your an-

kles should you | [} "NER TuBE
accidentally bump I| W | '} }5 -

against them. Also | L | | , el
the sleeves keep |10 1 />

the rockers from
marring the base-
board when the
chair gets too
close to the wall
The sleeves are
made from pieces of inner tube either ce-
mented or sewed together.

[ If two glass tumblers stick together, set
the bottom one in warm water and pour
cold water in the top one, thus expanding
one and contracting the other.
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DETAIL OF JOINT

; [
Simple but elegant in design, this table

SC4 can be built with machine er hand tools.
As the entire surfoce is enameled, no
fancy grained wood is reguired. Black
sheet pfn;h':' oy be used instead of wood
for the top
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Heolding a half sheet of sandpaper with minimum of
waste, this block amooths Aat and concave surfaces

If you have a special job which re-
quires finishing both flat and concave

surfaces, vou can save time by making a
sanding block which has ends curved to

the same radii as the concave parts of the
work. The sandpaper is held by means of
wedges driven into slots in the block. A
thin rubber or felt pad on the bottom and
ends of the block, as shown, will add to
the life of the abrasive.

—R. O. Buck, Chicago.

Lifter to Remove Fruit Jars
from Hot Water

If you are in the
habit of canning
fruits and vegeta-
bles by the hot-
bath method and
have no lifter to
remove the jars
from the water,
one can be made
from a length of
heavy wire as
shown. Spring
wire is preferable
if vou have facil-
ities for bending
it. Form a coil of

POPULAR MECHANICS

Universal Sanding Block Smooths
Irregular Work

two or three turns at the upper end of the
handle so that the jaws will automatically
spread apart as soon as the grip of the
hand is released.

Thumb Protected by Finger Pad
When Peeling Vegetables

When peeling
fruits or vegeta-
bles, a rubber fin-
ger pad slipped
over the thumb on
the right hand will
shield it from the
sharp edge of the
knife. The pads
can be obtained in
almost any store.

You Can Hit the Bull’s-Eye
with This Play Gun

This rubber-band play gun has a novel
trigger arrangement which gives it un-
usual shooting accuracy. The gun con-
sists simply of a wood block, which has
the ends of a strong rubber band tacked
to the underside of one end. To load the
gun, the pellet or “bullet” is placed in the
doubled end of the rubber band, which is
then pulled back and held between the
end of a pivoted wood strip and a nail as
shown in the lower detail. The trigger is
a short piece of stiff wire on the wood
strip as shown. To discharge the gun, the
trigger is pushed to one side.

: Eﬁ 1 pysRER BAND
iy

AL — T

= GROOVE SIGHT = g
PIVOTED ~ gt | |

s b

Hay — I

Ktadé from m wood block and a rubbar band, this
gun places the shot right where you sight
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COMCRETE

Thiz retreat is a pleasant
spot when afternoons and
evenings are a little cool
for comfart in an open
garden. A fireplace, built
of old brick or field stone,
serves ay a barbecue in
addition to giving warmth

FORM FOR
BUILDING ARCH
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World Globe Has Sliding Light
to Read Small Lettering

SMULL FLATH LBGMHT

Turn globe to bring lettering under ring and then
adjust Aashlight directly above it

Sliding on the metal ring encircling
most world globes, a pen flashlight mount-
ed on an adjustable bracket is quickly
moved to illuminate small lettering on the
globe. The flashlight fits in a tube holder
soldered to a bracket, which is made of
spring steel or brass to straddle the ring
with a firm grip.

Fishhooks Carried in Small Box
Kept Neatly in Order '

For safely carrying a number of spare
fishhooks and leaders, this box has an ad-
vantage over other methods in that the

Leaders on hooks are kept taut by small springs
when carried in this box

leaders are kept taut by small coil springs.
These are fastened to one end of the box
by a piece of stif wire, which passes
through the eyes as shown, the eyes at

the other ends of the springs being opened
to hook into the looped ends of the lead-
ers. A cleat at the other end of the box
holds the hooks.

—Axel L. Johnson, Chicago.

Rubber Grip for Shopping Bag
to Ease Hand Strain

Slit lengthwise
along one side, a
short length of
rubber hose
makes a quick,
detachable hand
grip to slip over
the cord handles
of a heavy shop-
ping bag to ease
the strain on the s 1
fingers. If the hose  |yurwi yoT |

PNy
: X B LT,
is suspended from [™USF) | T4
1y Jrusser
b i

one of the handle l
eyelets in the bag
with a string, it
will not be in the way, yet it will always
be at hand when needed.

s HOSE £
.

i

Adjustable Eraser on Pencil

If you are in the habit of using up a
pencil eraser before the lead is worn out,
make up one of
these adjustable
ones, which can
be switched from
one pencil to an-
other. Get a small
piece of metal
tubing of a size to
fit snugly over the
pencil. Then slot
it as shown, and
whittle down a
regular penny
eraser to fit in-
side. A glass-headed pin pushed through
the slot into the rubber will serve as a
knob to adjust the eraser.

@[ Instead of heating dishes in a hot oven,
immerse them in hot water; the dry heat
of an oven tends to make most dishes lose
their luster and eventually become brown
and cracked.



POPULAR MECHANICS 113

Plants Moved Without Dlsturblng the Roots

wivore
i* 3"

¥ i
8 F'..EH IROM

Growth of young plants unaf- |

fected after resetting them if

they are transplanted with this *
handy tool

thus assuring a sturdy growth in their
new location. In use, the tool is pressed ..

r _ T o down over the plant and pushed into the
\ y * . & =P - grougd, after which pressuré gn g pivoted
i SHARP EDGE ‘thumb lever keeps the rear side of thew

_ tool firmly against the soil and plant roots =

With this transplanting tool you can lift to hold them, this part being hinged as -
tender plants out of the ground and reset shown. A wood knob at the upper edge
them without injuring the root system, of the front side serves as a hand grip.

Awning Adjusted by Tiny Windlass on Wmdow Screen

Removing a window sereen to adjust an
awning is unnecessary with this pulley
arrangement. It consists of a short brass-
rod shaft te which are pinned a wood
knob and a small grooved pulley, the as-
sembly being mounted on the inner edge
of one side of the screen frame by means
of a small wood block. In use, the awning
is adjusted by turning the knob, which
winds the rope on the pulley. A pin, in-
serted in the mounting block, engages a
slot in the knob to hold the adjustment,

{[For best results, photo-enlarging paper
should be held under a sheet of glass dur-
ing the exposure.




N THE two previous install-

ments, several suggestions

were made on the construction

and assembly of chassis, springs,

axles, steering gear and brakes,

as a help to those who intend to

enter the 1936 All-American

4y Soap Box Derby, the finals of

% which are to be held at Akron,

¥DOhio. After the chassis has been
completed and is ready for run-

ning, you may add a body if you desire, ance of the car. All the chassis deseribed

although this is not essential to the race in previous installments were worked out

with the idea of making it extremely easy

to add suitable bodies. Assuming that you

want to build a body on the racer and

or the running of the car—a sturdy, com-
fortable seat is really all you need. The

ose of a body ig to add fo the appear-

-American Soap Box Derby

Here is a condensed list of rules for the All-American Soap Box Derby of 1936,
as needed by the prospective entrant before he proceeds to build. For a complete
copy of the official rules, get in touch with a co-sponsoring newspaper in your
locality, or write to All-American Soap Box Derby, Inc., whose address will be

furnished upon request.

SIZE: Wheelhase, 40 in. minimum. (Distance
from center of front wheel to center of rear wheel
on one side.) Tread, 30 in. minimum and 36 in.
maximum. (Distance from centerline of tire on
one side to centerline of tire on opposite side, as
measured on the ground.) Owverall width, 42 in.
maximum. Overall length, 75 in. maximum.
Overall height, 30 in. maximum—only steering
wheel may project ahove this height.

WHEELS: Maximum diameter of wheels includ-
ing some form of rubber tires, is 15 in. All cars
must have four running wheels on ground—two
in front and two in rear.

STEERING: Drivers must sit up to steer and all
cars must be guided with a steering wheel,

BRAKES: Cars must have brakes capable of stop-
ping with safety.

AGE: Drivers to he clazsified in two groups, one
from 9 to 12 yr& and second from 13 to 15 yrs.

WEIGHT: Car, without driver, not to exceed 175
ihs, Cannot be loaded with extra weight such as
fron, sand, bricks, ete.

COST AND PROFESSIONAL HELP: Taotal
cost not to exceed £10,00. Only wheels, bearings,
tires, axles and steering wheels may be purchnsed
ready made. Major portion of eonstruction must
be done by boy himself, Cars showing evidence
of professional help in construction to be disgual-
ified. Prospective entrant must sign pledge that
these requirements are met, not less than one
week before race date.

MISCELLANEOUS: Only one person permitted
in each car. No attachments that aid in starting
or propelling allowed. Cars may have plain,
roller or ball bearings. A ring must be substan-
tially anchored in front for towing. All attach-
ments as lights, ornaments, ete., must he securely
fastened, No glass permitted on any car.
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that you have plenty of time to do a good
job, first study the official rules of the
All-American Soap Box Derby. This will
show that the overall measurements of
the car are definitely restricted, which
means that the body must come within
these limits.

Actual construction of a body for an
all-metal chassis described in a previous
issue, is shown in Figs. 46 and 47. The
hood is made of a single piece of tin or
light galvanized sheet iron. It's no trick
to eut and bend this part, but the rear
half, shown in Fig. 47, is somewhat more
difficult to handle. It consists of three
sheets similar to the arrangement shown
in Fig. 50, the only difference being that
the side pieces in Fig. 47 are extended to
meet the hood. Before vou cut out these
pieces, look at Figs. 51 and 52. Small pro-
jections, or lips, are left on the edges of
the gide pieces as they are cut. The lips
fit into slots cut in the edges of the top
piece as in Fig. 51. After being pressed
through the slots, the projecting ends are
bent over and hammered flat as in Fig. 52,
holding the parts together while you flow
solder into the seams. Cleaning off the
excess solder with a file will make a neat
joint. Details of parts A and B, Fig. 46,
show how you can build a frame for a
rounded grill out of a few pieces of wood.
Part B is bolted to the forward ends of
the sills. When the whole thing is assem-
bled with screws, it is covered with heavy
wire and over this is tacked a piece of tin,

OAP BOX RACER -

HOOD ™MADE OF TIN
700 LIGHT GALY, IRON

DETAIL OF BLOCK A,

., METHOD OF
& "~ CONSTRUGTION,
PART B

4= COWLIMNG

' 10T FOR =

¢ SERING LEAF

A

/'-'"4': |l||.;E
A BLOCK e

=l
| _—
f— ?
=1

B

i
e

Bodies built like this do not carry the weight of the
driver as the seat is mounted on the center member
of the chassiz, independent of the body frame
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cut as in Fig. 49. If you wish, the wire can
be given a coat of aluminum paint. When
assembling the body, it's a good idea to
place a strip of felt between the sills and
the metal parts as in Fig. 48. This will
help to deaden any drumming noise from
the sheet-metal units while the car is in
motion. Slots cut in the metal allow
movement of the front and rear springs.
Now notice especially that the sills are
supported on two cross members and that
the seat, Fig. 45, is to be attached to the
chassis, not the body. In this way the body
can be built of very light material as it
does not carry the weight of the driver.
The seat, Fig. 45, is easy to make, the bot-
tom being cut from plywood. There dre
two ways of finishing the edge of the
sheet-metal back. One is to make V-cuts
along the edge and bend the projections
over a heavy wire or rod, after which the

PNEUMATIC-TIRED
WHEELS

@ ALL SEAMS SOLDERED

Here's one of the simplest bodies you can build.

There ix really no frame at all, ax sheest-metal

parts are attached directly to the cenfer member
of the chassis

spaces are filled with solder and smoothed
up with a file. Another way is looping a
strip of artificial leather over a length of
sash cord and then riveting the edges of
the strip to the edge of the seat. Uphol-
stering can be done before screwing on
the back, by placing layers of cotton bat-
ting over the plywood, then covering this
with artificial leather which is pulled over
the edge and tacked to the bottom. The
seat is carefully located on the chassis
and fastened with bolts or screws. The
bottom should be tilted about 5° so that
you sit in an easy position to drive.

Fig. 49 shows a body built on the chas-
sis detailed in Fig. 12 of a previous install-
ment. You will remember that this chassis
had no springs, the center member being
simply a plank bolted to the axles. The
body is a very simple affair, the rear half
being made of four pieces as in Fig. 50.
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In a low, racy design like that shown

above you have to be careful about read

clearance. This should be at least 4 in.

when the car is carrving the weight of
the driver

The manner of assembly is the same as
shown in Figs. 47, 51, and 52. You don't
need a separate seat on this car. Methods
of bending the sheet-metal hood are sug-
gested in Figs, 54 and 55, while Fig. 57
suggests a method of punching holes in
thin sheet metal.

Fig, 53 suggests another type of body—
a low, racy design intended for the chas-
sis shown in Figs. 46 and 47, and in Fig, 1
of a previous installment. Again, you will
notice that the seat is an independent unit
and that no part of the steering and brak-
ing gear is attached to the body., With this
one you have to be careful about the over-
all length and width, due to the construc-
tion. It's well to consult the rules before
building, so that you have the limitations
clearly in mind. Another important point
is road clearance. This should not be less
than 4 in., when the car is supporting the
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-~ TOWING HOOK

" WDOD FRAME WORK
“COVERED WITH TIN OR
LIGHT GALVAMNIZED IRON

weight of the driver. All cars must be
provided with a means of towing. Al-
though a hook like that shown in Fig, 53
will serve, the rules call for a ring, so it's
best to follow this specification exactly.
The towing ring must be solidly anchored
at the front of the car and in the center so
there is no sidewise pull.

Now you may want to build a body
without using any sheet metal. Figs. 56
and 58 show how you can do it by making
up a wooden frame to give the shape you
want, then covering this with ordinary
screen wire, a layer of upholstering felt,
and finally a covering of 8-0z. canvas, The
canvas is coated with airplane wing dope
to shrink it “drum tight” over the frame,
The frame for this body should be built of
light wood such as pine or spruce, and put
together with screws and glue as in the
details of Fig, 58.
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When yvour racer is finished, test it under
conditions which approximate as nearly as
possible those you will meet on the track.
This will show up any needed adjustments
and enable you to check steering gear,
brakes, and wheel alinement under actual
running conditions. You'll probably find
it necessary to readjust the wheel bear-
ings, maybe the steering gear will be a bit
tight, and possibly the brakes will need
some attention to get them in  proper
working order. It's best to use only a
light mineral oil in ball and roller bear-
ings. Don't use a heavy grease, Make sure
before you run the tests that your tires,
if pneumatie, are properly inflated, other-
wise yvou won't have an accurate check on
the operation of other parts. Make any
improvement in the design of your car
that you think is necessary, but don't neg-
lect testing it thoroughly before you enter
a race. The designs for both chassis and
bodies as described in these articles are
merely suggestions and every builder of a
Soap Box racer is free to follow his own
ideas as long as he keeps within the limi-
tations of the official rules.

Water Tank under Auto Trailer
Works with Pressure
Instead of mounting the water tank un-

der the roof of my trailer, which would
tend to make it top heavy, I use a pres-

POPULAR MECHANICS

# |G-MESH WIRE
wsy SCHEEM

é"urﬂmsun:uﬁ
FELT

FRAME CUT
FROM 34" PINE

sure system, which permits locating the
tank underneath the body at the rear end
in about the position usually occupied by
the gas tank on a car. I use a screw cap
and gasket on the filler hole, the cap hav-
ing an old tire valve soldered to it so that
I can build up the pressure at a free-air
station.—P. W. Miller, Covington, Ky.

Rubbers Identified in Dark

If you have dif-
ficulty in getting
your rubbers or
overshoes on the
right feet in the
dark, slip a little
brass paper fas-
tener over the
edge of one of
them as shown.
Then, it's a simple matter to feel along the
edge of the rubber and pick out the right
one. The fastener is so small that it is
hardly noticeable to the eye.
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Animal-Head Hooks Hold Child’s Garments

1]

A possession that any child will be proud of, this clothes tree i (N {J

has four plywood cutouts representative of animal heads, which i

serve as hooks for garments. The heads are glued and nailed

into mortises cut in a standard, which is screwed to a round
or square base and braced with wood angles

Tightly Clogged Sink Drain Blown Out with Air Pressure

When a sink drain is clogged so tightly
that the usual methods fail to clean it, the
SOLID-RUBBER BALL v home mechanie can often force out the ob-

p - struction by plugging the drain opening
with this expanding rubber plug and using
a tire pump to build up air pressure in the
pipe. The plug is a solid-rubber ball flat-
tened on opposite sides and drilled through
the center to take a tire valve. After in-
serting the plug into the drain opening, a
wing nut is driven down on the threaded
end of the valve stem, expanding the rub-
ber tightly against the sides of the pipe.
If a wing nut that will screw onto the
valve is not available, the regular valve
nut can be used. A plug of this type has
many other uses too, such as testing short
pipe lines for leaks, checking old lengths
of pipe that are to be used again and
testing automobile radiators and gasoline
tanks for leaks.

R
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@[ When photographs on glossy paper are

to be tinted with water color, it will “take”

Al Pl bl AR 5 el SAning. TS bettt—::r if the print is ﬁrsrl rubbed with fine
stopper and auto tire pump pumice stone applied with a cotton pad.
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Grass Fires Smothered Quickly
with Old Tires

Dragged over grass fires, old aute tires will chech
the blaze in a few minutes

Copying an idea from old-time ranch-
ers, who often extinguished prairie fires
by dragging one-half of a beef carcass
along the line of the flames, you can
quickly extinguish a grass fire by using
an old auto tire in much the same man-
ner. The tire is wired to the end of a light
pole and is pulled over the burning grass
as shown. You can smother many yards
of flames in a short time, and there is lit-
tle danger of igniting the rubber if the
tire is moved rapidly.

V-Shaped Brush Has Many Uses

You will find

; many uses for this
/" V-shaped brush
around the home.
Besides being
ideal for serub-
bing sinks and
bathtubs, it is
handy for clean-
ing dirt out of
corners in closets,
shelves, large
drawers, etc,
where it is difficult to use a regular brush
or broom. To make the brush, two ordi-
nary scrub brushes are beveled along two
edges so that they can be nailed together

S oA,
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at right angles as shown. Be sure to cut
the edges back far enough so that there
will be plenty of bristles where the
brushes join. A leather strap or a strip of
folded canvas makes a good handle.

Scale on Fishing Rod at Hand
When Needed

As fish under a certain size are not al-
lowed to be taken from most lakes and
streams, a scale
painted on your
fishing rod to
measure those of
doubtful length
may save you some
embarrassment if
an officer ques-
tions the size of
some of the fish in
your catch, Start-
ing near the reel, lay off the scale on a
white background, marking in the figures
and division lines in black.

=5

Soap Scraper from Bottle Cap
Makes Fine Shavings

Instead of endangering your fingers
with a knife to scrape shavings from a bar
of soap, it is better to use a bottle cap
nailed to the end of a short length of
broomstick. The tool made in this way is
not only safer to use than a knife, but it
makes finer shavings.

PIECE OF
BROOM HANDLE-

You can reduce a bar of soap to fine shavings in a
few minutes with this teol



Part IV

NOW up with the mast and rigging'

First of all, you have to decide
whether you want the square, built-up
mast or the solid round type, Fig. 65.
If local conditions require the use of a
spreader or adjustable backstay rig, as
in Figs. 80 and 81, the round mast is
preferable, as it is trim and neat and
the fittings are more easily put in place.
On the other hand, if you use the rig
shown in Fig. 76, which is
practical under average con-
ditions, the square mast is
perhaps the better, due to its
pgreater strength and rigidity.
Details for construeting it are
in Figs. 66 and 68. From Fig.
68, notice that the section
above the gooseneck band, or
spider, tapers from 3-in.
square at a point 3 ft. 2 in.
above the foot to 1%-in.
square at the tip. The four
Y2-in. strips which compose
the sides should be a full 24
ft. in length and the taper
should be sawed or planed on
the pieces before joining to-
gether. Great importance at-
taches to the grain and qual-
ity of the wood selected.
Nothing but the best will do

3508
ALL JOINTS GLUED & (S1PESZ5PRUCE
SCREWED: BLOCKS |

L
gowoop ARE SIACED 247~

BLOCK, 2"
SQUARE. )

BUILT-UP

Only sound, straight-grained
stock should be chosen for
the mast, whether it be square
or round
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You'll save time ond a lot of trouble with patterns
if you buy all the metal fittings readyv-made. Then
all you hove to do iz screw them in place and the
job is done. OF course, polished brass or bronze
fittings are traditional with wachtsmen, but chro-
mium-plating adds a maore modern touch and the
cost is reasonable

for this job. Look out for knots or dark
streaks that may mean a weakness in the
grain. Another important thing is to plane
the tapered edges exactly at right angles
to the face in order to get a good glue
joint all along the length. Then you can
set two of the strips at right angles with
waterproof casein glue in the joint and
draw together with flat-head brass screws
spaced about 6 in. apart, Of course, you
can use copper nails but screws are better.
At the foot a 2-in. hardwood block is fit-
ted, as in Fig, 66. Then l2-in. spruce or
pine blocks are spaced 24 in. apart along
theslength after which they are glued and
screwed in place. Addition of the remain-
ing strips completes the mast ready for
the fittings. The tip is rounded and fitted
with a brass or galvanized ferrule with
three eyes for stays. Just below the fer-
rule the mast tip is mortised diagonally
for a sheave carrying the mainsail halyard
as in Figs. 67 and 73.

The solid round mast is also tapered, the
same dimensions holding for both the
round and square types. To begin with
you must have a perfect piece of stock,
sound, straight-grained and free from
knots, Producing the round mast is a

MECHANICS

CORMER OF SQUARE
MAST CHAMFERED ——— e
FOR SAIL TRACK
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GOOSENECK FITTINGS FOR AOUND & SGUARE MASTS

e

matter of cutting away the waste to the
proper taper and then rounding to the
circular section with a plane or draw-
shave. The thing to look out for in plan-
ing down to size is to keep the circular
section uniform throughout the length.
This is important, as any material un-
evenness will weaken the mast. When
you get it planed down to size, smooth
with sandpaper and apply two or more
coats of spar varnish. The round mast
carries the same fittings and the foot is
squared to fit the step. The boom, Fig. 76,
is made of the same material and in the
same way as the round mast, but is not
tapered and is only 2 in. in diameter.
You'll save time and trouble by pur-
chasing all deck and rigging hardware
ready-made. The sail track, shown in
Figs. 69, 70 and 76, has a turnbutton at
each end to prevent the slides running off
and fouling the sail. To make the turn-
buttons you simply cut short sections from
the ends of the sail track and attach them
to the mast and boom with separate screws
as in Fig, 70. Fig. 71 shows the gooseneck
fittings for both the round and square
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SPLASH BOARD
FOR AOUGH
WATERS; INSTALLED

LN UUST FORWARD -
j OF COCHPIT

If yvou prefer, you can use a spreader or adjustable
backstay rig on “Arrowhead.” Use of either of these
rigs is largely up to the builder's own jodgment and
experience. Splash boards, made of mahogany, will
keep the Aying spray out of the cochpit

mast. The balance of the rigging details
you'll find in Figs. 72, T4 and 75. The cen-
s terboard raising and lowering gear is
L/ shown in Figs. 77 and T8.
EPREADER SIEINL In some waters, splash boards like those
SPAEADER RIG_FOR ROUND shown in Fig. 79 will help to keep off fly-
MASTS :

ing spray. These are cut to the curve of

® ! the deck and screwed down to the deck
' beams between the mast and the forward
end of the cockpit. Those who wish to use
the spreader rig, Fig, 80, will be familiar
with its construction, Adjustable back-
stay slides and clamps, Fig. 81, may be
purchased ready-made, the complete unit
being fastened to the deck with heavy

ADJUSTABLE BACK- , ! , e
_-eTaY Mg screws, It's better to have the jib and

-~ mainsail made up complete by a compe-
tent sailmaker. All he needs are the spec-
ifications in the rigging plan, Fig. 76.

SPREADER
RIG

Material List

4 pecs. spruce, 15 by 2 in. by 24 ft., for square
mast

Or, 1 pe. solid spruce, 3 by 3 in. by 24 ft.,
for round mast

1 pe. spruce, 2 by 2 in. by 13 ft. 6 in., for
baam

Marine hardware—sail track, eveplates, fer-
rule, mooring cleats and chocks, pulleys,
blocks and fairleads, stem yoke and goose-
neck Attings as required for round or
square mast

CLAMPS SLIDE 1M 1i-in. plowsteel cable for stays

RAILS - ONE 15 LOOS- Turnbuckles

ADJUSTABLE EMED WHEN ON THAT ik 2 P g
BACKSTAY RIG PARTICULAR TACK Jibh and mainsail ready-ma
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“Lazy Back’ Gives You Comfort
on the Beach

Catsup Bottle Neck Kept Clean

Serewed to the
cap of a catsup
bottle as shown, a
short dowel that
slides snugly into
the neck will keep
catsup from col-
lecting in the lat-
ter, which is not
only unsightly
but often unsani-

tary, as well.

To Make Cupboards Dustproof

Installed between the doors and stops
as shown, sponge-rubber weather strip-
ping is excellent material for making cup-
boards dustproof. Before installing the
rubber, the doorstops are set back a dis-

SIDE OF CUFEOARD |
—

DCOR STOP
SPONGE RUBBER
DOOR

Openings around cupboard doors sealed tightly by
sponge-rubber weather stripping

tance equal to slightly less than the thick-
ness of the rubber strips, the difference
being taken up by the compressed rubber
when the door is closed. Weather strip-
ping of this type can be obtained from al-
most any store handling auto accessories.

Painting Tin Roofs

Before painting a tin roof, wash it
thoroughly with a sal-soda solution. This
makes the surface of the tin porous, pro-
viding a good surface for the undercoating
of red lead and oil. When the latter has
dried, paint will adhere to the roof firmly
without checking and peeling.

—L. H. Georger, Buffalo, N. Y.
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This “lazy back"™ folds compactly and a canvas bag
on the back carriés many miscellaneous articles

Folding up like a suitease, this “lazy
back” is just the thing to take along on a
picnic or a trip to the beach. The back and
seat are hinged together and can be made
of plywood, or you can use paneled frames.
A pad may be attached permanently to the
seat and a cushion used for the back, al-
though the ideal arrangement is to use air
cushions on both the back and seat. The
cushions can be deflated so that the lazy
back will fold—Chas. Tyler, Chicago.

Altering Top of Garden Hoe
to Weed Plants Closely

If the sides of a
hoe at the top are
bent over at right
angles so that they
project forward,
and the edges
sharpened, you
will have a tool
for easily remov-
ing weeds close to
the plants. In use,
the hoe is turned
upside down and then pushed forward so
that the bent portions straddle the plant,
loosening the soil and cutting the weeds
near it.—A. H. Waychoff, Tempe, Ariz.
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Knotty pine finishes
this corner cupboard
in true colonial style

:4 COMPART- ¥

TORACCO CARDS ETL.

1 40 meL-j Enst
" ROUNDED

two shelees, a drop-leal
table and a quaint chair-
side stand designed aft-
er the old-fashioned cob-
bler's bench, with a rack
for magazines—all of
these are useful furnish-
ingz for a summer home

A simple boohcase with

NS
|2k E X 23
pivoT b | ey
POINTS I~

DETAIL GOF LID SUPPORT

il £

Ul &7 ome cut- @
I TG ENDS TD
":': SLANT ;-

To match a cottage interior, the four
pieces on this page may be finished in
the natural color of the woeod. This
means first a careful sanding, then two
coats of orange shellac thinned to brush
casily with light sanding between coals,
and finally two applications of wax



Of course, you must have chairs. This one
is sturdy and comfortable and can be fold- Al '-_‘f,"‘.:.“-“
ed inte a handy bundle for carrying 4

LARGE PiECES S | |
ABQUT BI A, L S gt

i —J / ATy
SMALLPICES s~ 0 If j.f",f"— '-EHJ'AE? BASE

ABOUTEL DA,

Something different!—a settee for two persons.
Cut down an old bedstesd as shown below, re-
finish, then fit armrests and an upholstered seat

JOINTS REINTORCED
WITH ANGLES
A

b FUIL WEIGHT OF BED—»f

SPRiIMG FRAME SUPPORTED
BY SLATS FROM BED
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Coil Spring *"Book End”’ on Rack
Is Self-Adjusting

Epring maintains constant pressure against books
to keep them in a vertical position

To keep catalogues and reference books
safely in place on a shelf near his work-
bench, one home mechanic uses the hold-
er shown. A length of old phonograph
spring is fastened on the shelf so that the
free end of the spring coils against the
last book, providing sufficient pressure to
keep the books neatly in place.

Controlling Lights in Home
with Master Switch

Especially convenient for turning on
the lights in your home during parties or
for suddenly illuminating the entire house
when prowlers are suspected, a lighting
system arranged so that one master switch

LIGHTS ——
3-WAY SWMITCHES —

E.INGLT. POLE SMAP sm‘rcH WiLL
‘r TURN OM. ALL LIGHTS REGARDLESS
UDEI‘IEH OF OTHER EWITCHES

Lights wired as above can be operated as a unit or
they can be contrelled individually

will turn on all the lights regardless of
the positions of the regular switches is
easily installed. As shown in the drawing,

-

4
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the present single-pole switches in the
rooms are replaced with those of the
three-way type. The extra poles of the
three-way switch are then connected to a
single wire leading to the master switch,
which is of the single-pole type. It will be
necessary to eliminate all socket switches.

Garden Hose Looped at End
Serves as Sprinkler

Not having an automatic sprinkler at-
tachment for my garden hose, I just loop
the end, inserting
the nozzle through
the loop as shown,
and set it on the
lawn. WhileIecan-
not cover as wide
an area without
moving the hose
as I could with an automatic attachment,
this arrangement serves nicely in an
emergency.

—Wilbert G. Leonard, Oak Park, Il

Two-Part Dishpan for Washing
and Rinsing Dishes

Soldered across
the center of a
large dishpan to
divide it into two
parts as shown, a
tin partition in-
creases the utility
of the pan as
dishes can be
washed in oneside
and rinsed in the
other. This elim-
inates the extra work of rinsing them un-
der a faucet or on a sink drainboard. A
tin dishpan must be used for this purpose,
of course, as solder will not adhere to an
enameled one.

TIN PARTITION

Keeping Lead Tight in Pencil

Leads that fit loosely in an automatic
pencil can be made to fit tightly by cover-
ing them with a thin coat of liquid glue.
Allow the coating of glue to dry thor-
oughly before the leads are put in the pen-
cil.—I. M. Howard, Stillwater, Okla.
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Barrel Dolly Moves Canoes on Sandy Beach

On sandy beaches where it would take

three or four men te move a wheeled

dolly, this one can be pulled along sin-
ple-handed

Ll j,i

ﬂr?."r

For handling small boats and canoes on
a beach where the wheels of a regular
dolly would sink into sand, this one, made
from a barrel or keg and some pipe fit-
tings, can be moved with ease. The roller
is a wooden keg with the ends bored cen-
trally to take a pipe axle. It is a good idea
to use bearings on the ends of the keg to

keep wear from enlarging the holes. The
bearings can be made quite easily, as
shown, by using nipples and floor flanges
of a size to take the axle freely. The axle
assembly is attached to a boat cradle with
floor flanges, the side members of the
cradle being padded with canvas to avoid
chafing the boat.—H. G, La Brant, Chicago.

Comfortable Lauwn Seat Made from Old Rockmg Chair

If you have an old rocking chair no
longer of service in the home, why not
convert it into a comfortable lawn seat?
Just remove the rockers, invert them and
screw them to the legs, after sawing off
the rear ones. The amount to take off the
legs depends on the angle at which you
want the chair to set. Use long serews and
countersink the heads. Crosspieces may
be screwed to the ends of the rockers to
prevent them from sinking into the lawn.

Tinting White Paint to Match
Other Colors

Instead of trying to buy paint to match
some color already on hand, I take white
paint and tint it to the color needed. By
keeping a can of white paint and a few
tubes of color on hand, it takes only a few
minutes to mix a small amount of paint
to any color or shade I want.

—Charles Latour, Jr., Albany, N, Y,

foe S
ROCKER REMOVED
AND INVERTED —— ——
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“T9 OUGHING IT” in a tent on the shore

of a wooded lake may be great sport
if you're properly equipped, and the aver-
age camper today, being accustomed to
comfort and convenience at home, consid-
ers a good gasoline stove the best shortcut
to satisfy a whetted appetite—greatly su-
perior to the dirt and soot of campfire
cooking. Moedern gasoline stoves give very
little trouble, but, should something go
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wrong, vou should know just what to do.
And, it is just as important to know how
to prevent possible troubles. Only pure,
untreated gasoline should be used., Lead-
treated gasoline clogs the tiny orifice in
the generator tip. In case someone has
put this into your stove, the resulting
trouble can be overcome by taking the
generator apart and thoroughly cleaning
it. But, should this happen to your lantern
generator, it will be hopelessly ruined
and will have to be replaced.

A common trouble experienced with
camp stoves is that the flame burns yellow
and emits smoke. Invariably this is due to
an enlarged orifice in the generator tip.
The tiny opening in the tip piece is from
006 to 008 in, in diameter—far smaller
than the slenderest sewing needle—and
only a very slight enlargement results in
too rich a mixture and a yellow flame.
The enlarged orifice is often caused by a
bent generator tube. The needle tip on
the stem then tends to ream the hole as it
enters, and an oversize orifice results.
Keep the tube straight and carry an extra
generator tip and needle stem.

In using a camp stove, don't overload
the grids with excessive weight. When
heating a pailful of water it is a good idea
to place two iron bars across the stove
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cabinet to support the weight. Two
straight tire irons will serve this
purpose, A 5-gal. oilecan, rigged up
as shown, will prove to be a dandy oven.
If a housewife can bake a batch of light
biscuits—"the kind that mother used to
make”—in the oven at home, she will have
no trouble doing it in this improvised oven.
The construction of the oven is simple.
The upper half of one end of the can is
cut out carefully and hinged with small
wire rings to form a door, after which
small iron rods or lengths of heavy wire
are inserted into holes in the sides of the
can to provide a grating for the baking
pans. A layer of sand in the bottom of the
oven will help maintain an even heat to
prevent burning the food.

Campers in Yellowstone and Glacier
parks often wonder why it takes =o long to
boil potatoes, and why the coffee and oat-
meal seem to have a raw taste. It's the

elevation. Water boils at a much lower
temperature here than at sea level. Seal-
ing the boiler with a wide rubber band as
shown will remedy the trouble. Merely
overlap the pot and the pot lid with the
band to make an improvised pressure
cooker, in which potatoes and vegetables
can be cooked quicker than normally at
sea level. A band cut from a large inner
tube is handy for this purpose.

A gasoline lantern is a very convenient
camping accessory, but many campers
have been discouraged in using one be-
cause of the frequent breakage of the frag-
ile mantles while traveling. This is be-
cause loose mantles chafe against the edge

131
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STEEL BARS FOR
HEAVY PAILS

MEEDLE STEM

IF STOVE BURMNS WITH YELLOW
FLAME AND EMITS SMOKE,
PROBABLY THE ORIFICE IS EMLARGY J
ED - NEVER PROD CRIFICE !
WITH SEWING NEEDLE

WHEN STOVE 5 LIGHTED BUTNOT IN USE, )
PLACE A TIN LID OVER MASTER BURNER
TO CONSERVE HEAT AROUND amumbf
' - -

can be inflated in the same way. And, if
you have a tire on the car that needs air
badly, it can be filled from the over-inflat-
ed spare until you reach the next station.

If your camping itinerary covers points
where there is navigable water, an out-
board motor will greatly enhance your
pleasures. One of light-
weight can be carried con-
veniently on a spare tire as
shown., This method of
support is applicable
equally well on a side-
mounted tire, but be sure
to carry it on the right
side as traffic regulations
of many states prohibit any
projection beyond the run-
ning-board on the left side

of the holders. To eliminate
such breakage, the lantern
should be carried upside
down with its top resting
on a soft, springy pad. A
carrying case can be made
for a few cents, and should

. WIDE RUBBER BAND CUT FROM |
be part of the equipment, OLD TUBE SEALS POT LID
If you are without a carry- AND HASTENS COOKING;

ing case, set the lantern in- ||| PARTICULARLY DESIRABLE o0 ——=

SOLDERED

AT HIGH ELEVATIONS.

verted in a pail packed | - ! . SEAM UP
with rags. Abnormal man- 5-GALOILCAN /| i w|| 3 "LAYER OF
tle breakage can be avoided by using care ¢ ynges™/ et
in tying them to the holders. This is best -
done by first moistening the mantle cords, .. .o,
and then looping them twice around the CuTFROM

: END OF CAN].
burners before tying them. 15 USED

Air mattresses are popular with many ot

campers, but it is a rather laborious task
to inflate them with a hand pump. This
can be avoided by over-inflating the spare
tire at a service station before making
camp for the night. Then use the surplus

air to fill the mattress. A short piece of SECTIONCUT FAOMEND OF CAN WITH
air hose and fittings, for this purpose, can . :wlgzigsmﬁaus:g Toes
be bought at any auto-supply store for a

few cents. A rubber pontoon-type boat U
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SRl THE CAMPER SEEKING THE UTMOST JOY  |SESSREER
PRl FROM HIS CAMPING TRIP WILL CARRY
%-% HIS OWN OUTBOARD MaTOR |
il | F

of a motor vehicle. Every camper should
abide by a set of unwritten rules. Some of
these are: Don't camp on private property
without permission. Never pitch eamp in
the area of a dry arroyo, particularly in
the western states. A cloudburst in the
mountains thirty miles away may bring
down a 10-ft. wall of water.
Always burn all combustible
rubbish, thoroughly extinguish
every fire, and bury all organic
matter before abandoning a
camp site. Don't pick wild flow-
ers adjacent to a roadside

as other travelers may like

to look at them. Avoid ex-
cessive sunburn, as it is

DO NOT HAND FEED THE BEARS N THE
NATIONAL PARKS THEY ARE NOT A
SPECIES OF ST. BERNARD DDG_I

not only uncomfortable, but seri-
ous illness may result. Drink only
boiled water, or water from a cer-
tified source. A erystal-clear
brook may find its origin in a
barnyard miles away. In rattle-
snake country, always carry a
snake-bite kit. But, do not de-
pend entirely on anti-venom se-
rum. Lancing the wound and
applying mechanical suction is
the best known treatment. Special
vacuum syringes can be purchased for the
purpose. Don’t hand feed the bears in the
national parks. Some bears don't know
when the candy ends and the fingers be-
gin. They are not a species of St. Bernard
dog. It is best to judge the success of your
camping trip by the natural beauties you
have seen, the new friends you have made,

OVER-INFLATED SPARE-TIRE PROVIDES
B I MR TD INFLATE MATRESSLS; CAMN ALSO
M BE USED TD !HH‘&TE A SDFT TIRL

% . AIR TUBE AND FITTING CAM BE

BOUGHT AT ANY
“d

...

ALTD-SUPPLY STORE
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fixing negatives, they can

CHAFING SPAAE TIRE
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@Izlﬂﬂﬂ

3n
F BOLT

[ — 1
i

o,

SECTION OF BED ¢

OR UPHOLSTERY SPRIM
FREE END 15

WRAPFED WITH TAFE

AROUND NECK

HANDLE

7/

and the wholesome joy experienced, rather
than the number of miles you have trav-
eled. And, taking your time to make care-
ful observations of every point of interest,
will give you many pleasant memories be-
sides making your vacation a real rest. The
sort of touring that enables only a passing
glimpse, will make your vacation merely
a task of constant driving.

Treating Negatives to Develop
Them in Hot Weather

On hot days when it is difficult to keep
solutions cool enough for developing and

SECTION OF OLD TIRE
CASING PREVENTS BRACKET

THIS OUTBOARD BRACKET

CAM BE USED OM A SIDE MOUNTED
TIRE AS WELL As ON

REAR, SPARE

MOISTEN CORD AND
MAKE TWO LOOPS

BEFORE TYING

el dincrto CHAFES ON EDGE OF
. HOLDER AND BREAKS
e LIKE THIS P
"

be treated so that this dif-
ficulty is reduced to a
minimum. When the tem-
perature of the wash wa-
ter is 75° Fahr. or more,
add to the developer a 10
to 15 per cent solution of
sodium-sulphate (Glaub-
er's salt) crystals. This
will prevent the gelatine
emulsion of the negative
from swelling excessively
in the developer. Follow
this by rinsing the film in
a hardening bath consist-
ing of potassium chrome
alum, 2 oz, dissolved in
hot water (125° Fahr.), 2
qts. When dissolved, add
28 per cent acetic acid, 3
oz., and then add enough
water to make 1 gal. of
solution. The negatives are
kept in this hardening bath for
3 min,, and should be agitated
constantly for a minute to pre-
vent the formation of stains.
When removed from the hard-
ening bath, the negatives are
fixed and are washed in the
usual manner. The following
developing solution is recom-
mended highly for use in hot
weather: Water (125° Fahr.),
24 oz.; Kodelon, 75 grains; so-
dium sulphite, 134 oz.; hydro-
quinone, 80 grains; sodium car-
honate, 134 oz.; potassium
iodide, 30 grains; sodium-sul-
phate crystals, 312 oz, and
enough water to make 32 oz. of solution.
A like quantity of the sodium sulphate can
be added to any favorite developer, vary-
ing the amount between 10 and 15 per cent
of the amount of liquid, according to the
temperature of the wash water, developer
and other baths.

([ Newly mixed paint should never be used
until it has been allowed to stand for 24
to 36 hours; then it is strained through a
screen a little finer than ordinary fly
sereen. It will be found that, by this means,
the working qualities of any paint will be
improved considerably.
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Shallow Garden Pool Is Safe for Children

r:::-,.- T s e e e e Al . i
ARRANGEMENT ROOTS OF FLOATING WATER HYACINTHS GRATING
OF BRICKS SHOULD JUST TOUCH BOTTOM uues /
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Shallow enough for small children to climb out if they accidentally fall inte it, this garden peool has a
grating-covered well for growing deep-water plants

The presence of small children and Scissors Opened by Spring

many pets in his neighborhood led a man . .
in California to build this pool so that to Ease Finger Strain

there would be no risk of the children If you do considerable work with a pair
drowning if any of them fell into it. A  of scissors, a small piece of spring steel or
ledge around the parapet makes the out- brass between the
side of the pool very shallow, yet a grat- handles will save
ing-covered well in the center permits the the extra finger
growing of deep-water plants. Construe- strain of opening
tion is simple and inexpensive if used the blades. The
brick are laid in the walls with a mortar spring is soldered
consisting of clean, dry sand, 5 parts, and to one of the han-
portland cement, 1 part. The concrete dles so that the
work is poured with a mixture of sand, 2 free end bears on
parts, gravel, 2 parts, and cement, 1 part. the other one as
The concrete is kept moist by means of shown. It will be
wet SECkﬂ until it has Sﬁ"t, ﬂftET Whjﬂh the TEeCcessary to fle the p]atj_ng DE fhe handle
entire inside surface of the pool is painted  at the point where the spring is attached
with waterproof cement mixed to the con- gg that solder will adhere.

sistency of thick eream. A rich soil well
mixed with manure should be laid in the ﬁTU remove the “morning after” odor of
bottom as indicated. When the plants have  {obacco smoke from a closed room, set in
been set out and the pool filled, the water it a jar containing a lump of crystal am-
should be drained out after two or three monia to which has been added a few
days. Then refill it and the job is done drops of oil of lavender and a small
for the summer. amount of boiling water.
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Your Croquet Set Is Neatly Stored
on Portable Rack

Quickly carried into the garage or basement, this
rack keeps your croquet set together in good order

Accommodating your entire croquet set,
this rack can be carried into the basement
or garage when the set is not in use. Four
mallets fit heles in the ends, and the
stakes drop through holes in the top, the
points resting in smaller holes in the bot-
tom piece. The arches, too, have their
place, and a large tray at the bottom takes
care of the balls, The rack is assembled
with screws, with the exception of the top.
This is mortised to slip snugly over the
handle supports. As croquet sets are made
in different sizes, it may be necessary to
alter the dimensions somewhat from those
given in the drawing.

Screw Eyes Driven Quickly
with Brace or Drill

On jobs requir-
ing the use of a
number of screw
eyes or screw
hooks, this tool,
which fits either
a brace or hand
drill, is just the
thing for driving

MECHANICS

them. Made in a few minutes from a short
length of cold-rolled steel or drill rod, the
tool is shaped at one end to fit in the brace
or drill chuck, and slotted at the other
end to straddle the screw eyes or hooks,

Flapping of Shade Stopped
by Screw Hooks

e

To prevent a
shade that is
pulled down over
an open window
from flapping in
the wind at night,
drive a screw
hook into each
side of the win-
dow casing and
slip the ends of the shade slat under them
as shown. It will be necessary to substi-
tute a longer slat which will project a lit-
tle beyond the edges of the shade.

Young Trees Protected from Sun
and Wind

When young fruit or shade trees are
first set out, this lattice guard will afford
them ample protection against wind and
hot sun until the root system is well start-
ed, yet permit plenty of ventilation. The
guard consists of three posts or large
stakes arranged as shown, and covered
with lath spaced their own width apart.

Lattice set on two sides of small trees protects
them until root system is started



By Charles H. Kruchten

\\TITII this viewing screen, im-
ages seen in the microscope
are thrown on a vertical screen
so that they can be observed by
several spectators. A right-angle
prism or mirror, which is located
directly over the microscope eye-
piece, directs the light rays hori-
zontally thrnugh a hood and upon
a ground glass arranged in the
large end of the hood. Of course,
when an image is projected in this
way the illumination on the mi-
croscope mirror must be greatly
increased and the room should he
darkened for good visibility of
the picture on the ground glass.
Although a right-angle prism, as
in Fig, 2, is preferable for deflect-
ing the light rays, a good mirror,
carefully adjusted at a 45° angle
as shown in Fig. 1, can be used.
A light shield is used over either
the prism or the mirror and is
made so that it can be removed
readily. For this purpose you can
use slides as in Fig. 1 or hinges as

MIRROR #
BLOCKS ©

MIRROR —

Much grealer illuymination is

needed o

throw the image on the screen than ordi-

narily used Ffor observation threugh the

eyvepiece. The wvertical beam of light iz
deflected by either a prism or mirror
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The ground-glass screen is ine
serted in an ordimary plates

heolder Ffrom which the fiber

divider ix removed

in Fig. 4. The small end of the hood is fit-
ted with a small block in which an oblong
hole is cut so that the light rays will not
be obstructed when the tube of the micro-
scope is raised or lowered in focusing, The
hood is made of plywood or hard-pressed
board and the ground glass is held in an
old 8 by 10-in. plateholder. Although the
dimensions of the hood can be varied
somewhat from those given in Fig. 3, it
should be remembered that the longer the
hood is, the more powerful will be the
light needed to get clearly wvisible projec-
tion., One of the original slides of the
plateholder should have a circular hole
cut in its center, large enough to include
the entire image but restricting the pas-
sage of light to other portions of the
ground glass. The ground glass is slipped
in place like a plate after the fiber divider
has been cut out, leaving a Y4-in, margin
all around the edge. After the hood has
been completed, it is mounted on a sub=-
stantial support, which may be built as
shown in Figs. 3 and 5
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Cleaning Chamois Skin

Chamois gloves, jackets and wash cloths
can be cleaned without danger of spoiling
them if they are washed in the same way
you do woolen cloth, except that the wa-
ter must not be hotter than the hand can
bear comfortably. Chamois must be kept
from drying stiff by having the last rinse
water quite soapy, or by putting a little
glycerin in the water from which it is last
taken. Also, before it is quite dry, the
chamois should be pulled and worked un-
til flexible and soft. If there is any rust,
dirt or grease on the chamois, this can be
removed with a dry-cleaning fluid mixed
in the following proportions: Carbon tet-
rachloride, 1%2 gal., cleaning gasoline, 1%
gal., kerosene, 1 oz., and chloroform, % oz,
This mixture is shaken well before using.
—Charles W. Mehl, Jersey City, N. J.

Lawn-Chair Cover Rolls Up
When Not in Use

For protecting your clothes against a
dusty lawn chair, this cover is pulled down
over the seat and back, and is rolled up
when not in use. It consists of a piece of
closely woven cloth fastened to a short

You don’t have to wipe off a lawn chair when this
cover is used; just pull it over the back and zeat

window-shade roller. This is mounted
between two hardwood blocks serewed to
the back of the chair near the top, using
regular shade brackets to hold the roller.
If the chair is metal, the blocks can be
fastened to strips of sheet brass, which
are bent around the vertical members of
the chair back as shown in the detail.
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Fish Held Securely for Scaling
by Weighted Hooks

139

By holding a fish on a table with twoe weighted hooks,
both hands are free for removing scales

To hold a fish for scaling, clip off the
barbs from a couple of large fishhooks
and attach a length of stout cord to each
one, looping the other end of the cord to
receive a weight, which may be a short
pipe, stone or a piece of scrap iron. Place
the fish on a table or box, attach the hooks
to the head and tail, leaving the weights
suspended over the side of the table. In
this position, the fish will be held securely,
yet it can be turned from side to side.

Doorstop and Bumper Combined

A noiseless door
bumper that will
serve as a stop is
made by attach-
ing a vacuum cup
to the end of an
empty thread
spool, using a long
wood screw as in-
dicated. To use
the bumper as a
stop, the doorknob
is pushed against
it and then given
a slight twist to effect a vacuum within
the cup.—G. E. Hendrickson, Argyle, Wis.

{If you dampen twine before tying a
bundle, the knot will not be likely to slip.
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Tight Joint Between Two Doors
with Lengths of Angle Iron

&

AMNGLE }
LG RN DOORS CLOSED
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Secrewed to the edges of double doors as
shown in the detail, lengths of angle iron
not only make a weather-tight joint when
the doors are closed, but they serve to
strengthen the doors and prevent them
from warping. Another advantage is that
angle iron will not swell and stick or bind
like wood in damp weather.

Neutralizing Alkali in Concrete
So Paint Will Adhere

When concrete must be painted before
it has had time to age sufficiently, an ap-
plication of zine-sulphate solution will
help to neutralize the free alkali. The so-
lution is made up by dissolving zine sul-
phate, 3 or 4 lbs., in water, 1 gal. Apply
the mixture with a brush and let it dry
thoroughly before going ahead with the
paint job.

“ARROWHEAD,” A 21-FT. SLOOP—844 to

851: A trim, fast and able sailboat that
handles well and can be built by the aver-
age craftsman. See page 121 of this issue.
Set of eight prints $1.50.

TRELLIS SUGGESTIONS—639: Six types that
will help beautify yeour home. 25c.

LAWN CHAIR—529: Plain sawed from %j-in.
stock. Easily made with hand tools. 25e.

ORNAMENTAL WOOD FENCES—&640: Five
artistic designs for standard wood stochk. 25e.

CIRCULAR ARBOR AND GATE—837: Popu-
lar style anyone can build. 25e.

LAWN AND GARDEN FURNITURE—S20 to
822: Collection of designs for arbor-and-
seat combinafions and swings. (3 prints) 75c.

Plenty of Fun at a Safe Speed

28-in. tread, iz very casy to operate and may be
powered by a Y to ¥ -hp. gas engine of the wash-
ing-machine type. [t is egquipped with effective
brakes and pneumatic tires.
ternate methods of body construction. Easy te build.
Our blueprints Nos, 906 te 908 inel. give you all
the information necessary. This set will be sent
postpaid on receipt of $1.00,

“ROAMER"—T785 to 770:

Any six single prints (not sets of prints) will he sent
postpaid upon receipt of $1.00. Address Blueprint Dopt.

Popular Mechanics Magazine, 200 East Ontario Street, Chicago

This small ecar, having a 58-in. wheelbase and

Plans show three al-

Outbhoard cabin eruiser.

16 It. long, 66 in. beam. Requires outboard motor
of 20 to 36 hp. Set of six prints $1.00.
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MOTOR which fails to start when the

switch is closed is either not receiv-
ing power from the lines or has a burned-
out coil or a faulty connection inside the
machine. First determine whether the
fault is in the motor or the switch. Fig. 3
shows how to make this test. The switch
is turned on and the test-lamp wires
touched to the leads connected to the mo-
tor as shown. If the lamp fails to light,
the switch is faulty. If the lamp lights, the
switch is in good order and the trouble is
either a broken wire from switch to motor
or in the motor itself.

» COIL5 OR FIELD

STATOR~_

Faults which result in a motor failing
to start include burned-out coils, poor
connections, worn-out or broken brushes
and damaged centrifugal starting switches.
The last named are found on split-phase
and repulsion-induction motors only. To
locate the exact source of trouble speed-
ily, first remove the brushes and examine
them, If they are worn out, broken, or
have weak springs, they should be re-
placed. If there is mechanical interfer-
ence which prevents them from rubbing
against the brass rings or commutator, the
end plate will have to be removed and
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this corrected by taping down the lead
wire which has become loose.

A typical a.c. motor of the commutator
type is shown in Fig. 1. When a.c. motors
hum without starting, either the starting
coil or the automatic switch is at fault.
This may be verified by removing the load
from the motor and giving the pulley a
spin by hand. If the trouble is in the
starting coil or automatic switch, the mo-
tor will take hold and run. The brushes

should next be removed if they
have not already been inspected.
Should they be faulty, replace-
ment will usually result in satis-
factory operation. But if the
brushes are in good order and the
rings upon which they rub are
clean and free from corrosion, the
centrifugal switch or the starting
winding is the source of the trou-
ble. In this case, the centrifugal switch,
which is built in as a part of the rotating
element of the motor, must be inspected
after removing the end plate. There are
hundreds of different designs for auto-
matic switches, and it is not possible to
point out exactly the prncndurr_- to take.
However, if the motor is dismantled and
the parts inspected, this kind of trouble
will be simple to locate, The centrifugal
switch is simply a mechanical arrange-
ment, which holds two contact points to-
gether when the motor is idle and throws
them apart, turning off the current from
the starting winding, when sufficient speed
is reached. The common troubles encoun-
tered with automatic switches of this type
are due to weak springs that allow the
contacts to open when the motor is idle,
or due to corroded contact points.

If the starting switch is in good me-
chanical condition, the starting coil is
burned out and must be replaced to pro-
duce normal starting. Split-phase a.c. mo-
tors whose starting windings are burned
out may, however, be kept in service in-
definitely without making repairs if the
operator will merely give the belt a husky
tug when the motor is turned on. This
procedure will start the motor and after
once starting, it will run normally with-
out the starting winding.

A commutator motor of the type shown
in Fig. 2 which fails to start on occasions,
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usually has a burned-out coil in its arma-
ture. This may be verified readily by
turning on the current and rotating the
shaft of the motor through a few degrees
by hand. If the fault is due to a burned-
out armature coil, this will result in the
motor taking hold and running but with
sparking on the commutator. Then the
motor should be dismantled and either
rewound or a temporary repair effected.

Fig. 4 shows a method of locating open-
circuited or burned-out armature coils.
The prods from the lamps are touched to
adjacent commutator segments as shown.
If the lamps light, the coil between these
iwo segments is in good condition. The
points should then be moved to positions
1 and 2 and the test repeated, after which
the same procedure is continued until
each adjacent pair of segments has been
tested. Pairs of segments that do not light
the lamps are connected to a burned-out
coil. If the user of the motor is familiar
with the methods of rewinding, he may
remove this coil and replace it with an
exact duplicate. If it is not practical to
rewind the coil immediately, then the two
segments which did not light the lamp
may be connected together with a short
length of copper wire, constituting a tem-
porary repair. This connection should be
made by soldering on the back side of the
commutator so that the wire used for

joining the segments will not rub against
the brushes or cause mechanical troubles.
“Jumping” the segments together in this
manner will reduce commutator sparking
and allow the motor to start, regardless of
the position to which it may come to rest.
A motor so repaired will not perform at
its maximum efficiency and additional
burnouts are likely, particularly if over-
loaded.

The other cause of a motor failing to
start is a burned-out field or stator, as the
stationary unit is called in a.c. motors.
Tests for fields will be explained later. A
motor which does not run at its normal
speed is usually overloaded. This condi-
tion can be determined by removing the
belt and allowing the motor to idle. If it
operates at normal speed without load,
then a light load should be applied and its
effect noted. Other causes for low speed
are, poor lubrication; excessive friction in
the bearings, due to a bent shaft or to a
shaft which has been damaged by grit in
the oil wells; short-circuited coils; open-
circuited coils and grounds. All of these
faults, except damaged coils, may be lo-
cated by inspection. A grounded armature
may be detected by making the tests
shown in Fig. 5. To locate shorted coils
use a radio headset and touch the tips of
the two leads to adjacent commutator seg-
ments, progressively, until all have been
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tested in this way. While performing this
test, each brush, with the field disconnect-
ed, is run to one of the 110-volt supply
lines, a 25-watt lamp being cut in each
line to furnish the low current required
for producing sound in the headset. If the
coil connecting a pair of segments being
tested is in good order, a buzz will be
heard in the receiver, if alternating cur-
rent is used. If direct current is used, a
click will be noticed at the time the feel-
ers are touched to the segments. The ab-
sence of a click or buzz indicates that
these two segments are short-circuited.
In the case of grounds and shorts, the
commutator and coils should be examined
for damaged insulation. Some of the wires
in the windings will have their insulation
damaged and the bare wire either touches
the shaft or other metal parts of the arma-
ture causing a ground, or touches other
wires causing a short. The simplest meth-
od of repairing damaged insulation is to
place a section of varnished cloth or tape
between the wire and its point of contact
with metal or other wires, If the wire is
large and has sufficient mechanical
strength, the tape may be bound in place
with thread and coated with shellac. If

MECHANICS

SCREWS AMD ENMD PLATE REMOVED
TO INSPECT MOTOR 3 EMD PLATE
ROTATED REVOLUTION
WHEN MOTOR 1S
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the wires are small, paper is placed under
the wire as in Fig. 8, and the whole coated
with shellac.

When a motor overheats, the oil well
should be inspected to make certain that
the machine is well lubricated. If, after
removing the load from the motor, the
armature will spin freely by hand without
excessive friction, then the trouble is due
to overloading of the motor, damp wind-
ings, or short-circuited coils. Overload is
easily tested for by allowing it to operate
idle, its temperature being noted with a
thermometer as shown in Fig. 6. The bulb
of the thermometer should be attached to
the frame of the motor or to any other
suitable part of the motor with a ball of
putty. The motor is allowed to run with-
out load until the thermometer ceases to
show an increase in temperature. The
difference between the room thermometer
and the motor thermometer will give the
temperature rise of the-motor. If this dif-
ference is greater than 100° Fahr. the mo-
tor is often defective. Ordinarily, motors
are designed so that their temperature will
be about 75° above room temperature.
Many small motors operate at consider-
ably higher temperature than this, there-
fore, the motor need not be condemned as
faulty if its temperature rises up to 100°
above the room temperature. If the motor
shows up well under test without any load
while running, it should again be tested in
the same way while pulling its regular
load. Overheating, under this condition,
means that it is overloaded.

If the field coils are found to heat ex-
cessively, the motor should be dismantled
and the fields connected to test lamps as
shown in Fig. 7. Voltmeter readings are
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then taken, one tip being left connected to  Shopping Bag Supported on Shelf
While Opening Store Door

one lead wire to the motor, while the other
is first placed in the position shown, and
then moved to the other two positions in
dicated by 2. It should read the same in
both instances. If this is not the case, the
coil with the low reading is shorted and
should be replaced. In cases of motors
having more than two field coils, all of
them should be left connected in series
and voltages taken across each. After a
motor has been dismantled, its reassembly
must be carried out carefully. Fig. 9
shows the end-plate screws, which must
be drawn up carefully to avoid getting the
plate out of alinement. Turning the motor
shaft by hand as shown in Fig. 10, while
drawing up these screws, will help to pro-
duce uniform tension.

Small Revolving Bench Table —=
Saves Time and Labor w '-'r-'l !
By providing a small revolving table on IRON BRACES—<"1aN :
your workbench, time and labor are saved 'WOOD BLOCK ~
in handling work that is a little heavy to -
lift and turn conveniently, There are a The “”fh’::‘f‘:‘:;?::'}ﬂﬁ’i::fjrf::‘:;?f:ﬁﬁu e
number of ways to mount the table. Prob-
ably the simplest is to screw a metal-faced Trouble experienced by his customers
wood disk to the underside of the table to in trying to open the door when bhoth .-
bear against a metal disk set flush in the hands were full, led one storekeeper to ,
bench top, drilling a hole through the en-  install a shelf near the door for their con- ~{=
tire assembly and into the bench for a venience. The shelf was mounted on the _z
pivot bolt. A pipe sleeve driven tightly wall about waist high so that the customer
into the hole in the table and disk will could set down the Pﬂﬂkﬂ.gEﬂ in one hand, o

make a lasting job. When not in use, the open the door and then pick them up?®
table is lifted off the bench and set aside. without stooping.

Pen Wiper from Rubber Sponge

Those who con- == ... -
stantly use ordi- = DESK TRAYy .
nary writing pens Se————""pan %' L~
will find a piece of AT
soft sponge rub-
ber an excellent
pen wiper. Its re- L
siliency assures gusan
getting gm}d con- SPONGE
tact on the entire Ay
surface of the pen, and when dirty, the #
rubber may be cleaned quickly in warm.™" >

=

T T MR = §napsudsl. Any rub’:?er sponge ﬂhtﬂinable::‘."
REVOLVING TABLE _p— = in the dime store will do for the purpose, 3
and if you wish, it can be cut down to fit a i

T his revolving table enables you to get af all sides .
of work without lifting and turning it small box or the pin tray of a desk set.
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Heavy Boxes Pushed on Scales
with Aid of Roller *Ramp”
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When weighing heavy objects, this ramp saves the
back strain of lifting them on the scales

It’s easy to push heavy boxes and other
objects onto a platform scale when this
roller ramp is used. A triangular wood
}‘-‘ frame of 2-in. material carries the rollers,
which are lengths of large pipe with steel
LS shafts centered inside and filled with ce-

“w ment. Floor flanges screwed to the ends
of the frame on the inside support the
rollers and serve as bearings.
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‘ CEElEctric-Cﬂrd Insulation Sheathed
at End in Rubber Sleeves

An assortment of 1 to 2-in. lengths of
thin rubber tubing from 1% to 3 in. in
diameter will be
found very handy
for binding the

L ¥4
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= ends of insulated
=D wire, around shops
where electrical

equipment is made

and repaired. Be-
sides providing
added insulation,
the sleeves of tub-
ing prevent the
ends from unrav-

-n-_l.‘:ld.unl - ’ 2
RUBBER TUBING,
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eling and make a neat looking job, espe-
cially where the wire ends are exposed
outside the equipment. A pair of long-
nose pliers are handy for stretching the
sleeves to slip them in place.

—Herman R. Wallin, Brooklyn, N. Y.

Large Chisels Held Safely

It’s safer for the man who holds a pave-
ment-breaking chisel if it is fitted with
this long handle,
which enables the
workman to keep
his hands clear of
any glancing blow
that might be
struck with the
sledge. The han-
dle is a length of
small iron rod
folded around the
chisel and tack-
welded as shown.
A few sledge blows will remove the han-
dle if the chisel is needed for other work,

Small Check Valves in Air Lines
Made from Grease Fittings

Efficient check valves for use with small
air compressors can be had by inserting
grease fittings of either the Alemite or
Zerk type in the
air lines as shown.
The ball-and-
spring mechanism
of the fitting al-
lows free entry for
compressed air
but effectively
prevents a reverse
flow. If the spring
in the fitting is too

T0 LINE

ALEMITE ZERK strong for the air
TYPE cur e
*ﬂ!ﬂﬂmﬁmm pressure handled,
it can be removed,
STRETCHED- cut in half and one -

piece stretched to
the original length of the spring, thus al-
lowing the ball to release under less air
pressure. These improvised valves may
be used in making small hydraulic presses

and jacks or models of rams.
—W. C. Wilhite, Edelstein, Il
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Outboard-Motor Ignition Checked Accurately

I TESTPAMEL
e T -.'.i"_'l—ﬂ
T @5 STABLE
i J Al LE
H BRASS/ *'_-_;'-'!Ur-w
FiY WHEEL = —“—"==-=-:ﬁ'g:ﬁ
= - { = :
PLATE - LJ SPLIT BUSHING |
SPINDLE 1 e |
w Hl |H] BROWZE o
1 'i:" BEARINGS GROUMND
2 OM BRSE ~
Al -1‘\ 10 PLUG 5 <
f.i |_:.1 J WIRE TAPERS TOFIT |'
DIFFERENTRGN %. 3

Anyone who has tried to test the igni-
tion system of an outboard motor, while
cranking it with a starter rope, will read-
ily realize the advantage of this test stand.
It holds the coil plate and flywheel so that
the latter can be turned and the intensity
of the spark checked between adjustable
test points. The coil-plate bearing surface
of the stand is made small enough to ac-
commodate the smallest type of flywheel
magneto, larger types being adapted to
the tester by means of split bushings. The
spindle is made as shown, so that different

=¥ 7

tapers, to suit all flywheel bores, can be
slipped on at will. With the coil plate and
flywheel assembled on the stand, the han-
dle-and-nut assembly is screwed onto the
spindle, holding the flywheel firmly in po-
sition to provide a means of cranking the
magneto at a wide range of speeds. The
spark-plug wires from the coil are con-
nected to the test points, which are mount=-
ed on'a hard-rubber base, the center con-
tact of the base being connected to the
stand to complete the circuit.

—Jack Beater, Fort Myers, Fla.

Adding Machine Rested at Angle Eases Strain on Operator

In our office, where portable adding ma-
chines are used on flat-top desks, I find
that a machine is much easier to operate
when rested against an inclined support
as shown. This brings the keys into a
position where they are seen without
straining the eyes, and are easily reached
without getting the hand and arm into an
unnatural position. The support is made
of wood and set at an angle suitable to the
operator.—F. E, Walker, Charlotte, S. C,

{[Protect your fishing rods by giving them
a coat of automobile polishing wax once
or twice during each season.
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There's no longer any need to have your garden furniture in the dull gray of natural cement; just add
coler pigment to the eement and you can get almost any effect from soft pastel shades to bright spots
of color that catch the eye

Part I—Benches with Inlaid Designs

HAVE you ever thought how much
more attractive concrete garden fur-
niture would be if it were made up in col-
ors that harmonized with the surround-
ings? Colored cement is the answer, and
all you need to buy is the cement and the
color. You can do the work yourself.
Molding the parts is merely a matter of
some pains in putting together a substan-
tial form out of rough lumber. Then you
have to be particular about the cement
mix and see that it is thoroughly tamped
into the mold to expel the air, And that's
about all there is to it.
Fig. 1 starts you off with the form for
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the top of the bench shown at the right in
Fig. 5. The top is cast upside down as in
Fig. 1. This bench is made up of three
members but requires only two forms.
The frame of the top mold is built first,
then the various pieces that shape the
molded edge are nailed to the inner faces.
The pieces are all screwed together so that
after the concrete sets they can be re-
moved piece by piece to avoid breaking
the sharp edges. As the top is doweled to
the ends, four plugs, spaced as shown in
Fig. 1, are used to cast the holes. The
plugs should fit fairly loose so that they
may be removed easily. All concrete forms
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Using contrasting
shades of cement or
fAoor tile you can inlay
the bench tops. Strips
in the form make the

groove for the inlay

should be shellacked or painted at least
two coats on surfaces that come in con-
tact with the wet mixture. Also, just be-
fore casting, the surfaces should be cov-
ered with a thin film of oil. No. 20-W
crankcase oil is about right. The cement
mixture, Fig. 4, is tamped into the mold to
a depth of about 1% in. after which the
reenforcing rods are laid in position as in
Fig. 1. Care must be taken that the ends
of the rods are at least an inch from any
surface. The end form is built up as in
Fig. 2, the size and possible variation in
the center ornament being given in Fig. 6.
Molds of this type are filled from the side.
Curved blocks are cut out on the band
saw to form the sides, as in Fig. 2. Plac-
ing the plugs for the dowels, laying the

reenforcing rods and filling the mold va-
ries little from the process just described
for the top.

A second and somewhat more difficult
design, shown at the left in Fig. 5, con-
sists of seven members but requires only
three forms. The construction of the top
mold is similar to the one previously de-
scribed, making use of a simple cove to
form the edge, as in the details in Fig. 5.
The base pieces are cast in a simple mold,
the construction of which is shown in Fig.
10. Only the bottom is fastened with
screws. The sides are nailed as they need
not be removed to take out the finished
casting, due to shrinkage. Two reenforc-
ing rods are suggested. The mold for the
leg pattern is made with casting plaster. A

149
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Look at the lower bench in Fig. 5, then

at the illustrations above, and you'll see

how the legs are made in a plaster-of-

parizs mold. By packing the plaster

about the pattern in the two halves of

the mold the latter can be parted and
the pattern removed

wood pattern is turned up on the
lathe and shellacked while still
mounted, as in Figs. 7T and 8.
Next, you build a box large
enough to permit packing about
1 in. of plaster all around the
pattern, except at the ends. Use
screws to fasten all pieces to-
gether. After boring holes in
each end large enough for a Y-
in. pipe, the box is sawed
through the center. When the
inside surfaces of both halves, as
well as the pattern, have been
shellacked, as shown in Fig. 8,
the mold containing the pattern
is filled with plaster of paris and
set aside for about 24 hours.
Shellac and oil the surface of the
plaster to form a parting, then
put the empty half of the box in
place, remove the top and again
fill with plaster. In both pour-
ings it is important that the

mold be tapped and rocked gently to
force out all the air. When the plaster
in the upper form has set, the top piece
is screwed back in place and the halves
carefully separated so that the pattern
may be removed. If small parts of the
mold break away, they can be repaired
readily with a bit of plaster. Shellac
the second half as before. Fig.
9 shows this process step by
step. The inside of the mold
is now oiled, reassembled and
bound with wire. Then you
unscrew the ends, set the mold
up and insert a piece of le-in.
pipe long enough to extend 2
in. beyond the plaster at both
ends. The mold is filled with a
“soupy” mixture of equal parts
of sand and cement. This mold-
ing process is repeated until
four spindles are produced.
The spindles are doweled into
the base and top by means of
the pipe, the joints being set in
a paste made with cement and
water as in Fig. 11, A layout
for a curved bench top is
shown in Fig. 14, The method
of casting is similar to that de-
scribed except that there are
six spindles and three bases.
Now something about the
possibilities of decoration: One
of the simplest ways to deco-
rate the ends of the first bench
described, is by means of de-
pressed panels, Fig. 12 shows a
pleasing design with this orna-
mentation. Another feature of
the design is the stepped base,
which is produced by a mold
of the type shown in Fig. 13.
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An attractive form of decoration is
shown in the top view, Fig. 3. Strips of
wood are tacked into the mold to form
a recessed design, which later is filled
with a cement of contrasting color. A
variation of this method is the use of
colored tile, these being embedded in
the concrete. This is accomplished by
sticking the tile to the bottom of the
mold with pitech or rubber cement,
along the lines of a design previously
marked out.

Benches require a 1-2-2 mix, Fig. 4.
That is, 1 part of cement is mixed with
2 parts of sand and 2 parts of gravel
consisting of pebbles 34 in. and smaller.
The ingredients must be mixed thor-
oughly before adding the water. It is
important that the cement and water
be used in the proper proportion. For
work of this type 3% gal. of water to a
bag of cement is about right, provided
the sand is rather wet, as is usual. In case
a trial batch proves too dry or too watery,
it should be brought to the right consist-
ency by adding or omitting some of the
gravel; never by adding or omitting wa=-
ter. Your mix should be semi-dry.

Color is obtained in two ways, by mix-
ing mineral colors with the cement to ob-
tain color throughout the piece or by
applying a colored mortar with a stiff
brush to the surfaces. Less skill is re-
quired to get a uniform shade where the
color is mixed with the cement. Then the
color will be durable, but as a consider=
able quantity is required, the cost will be
greater than that of applying a colored
mortar. The color pigment is added to the
dry cement and thoroughly mixed, then
sand and gravel are added as described
above. When light shades are desired,
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A length of pipe placed in -
the meld with the ends pro-
jeeting provides dowals For
mounting the round legs on
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white crushed stone should be used in-

stead of gravel. If the color is to be
painted on the work, the pigment is mixed
with cement and enough water added to
produce a mix with the consistency of
cream. This mix is then applied to the
work with a stiff brush. Only mineral
colors should be used for cement as other
pigments are likely to fade or reduce the
strength of the mixture. Never add more
than 10 per cent, by weight, of pigment
to the dry cement as taken from the bag.
Varying the amount of pigment varies the
exact shade of color. White cement is
mixed with color to obtain pastel shades.
It's well to remember that the color is
considerably darker when wet.

Now it is very important that the dry
ingredients, that is, sand, gravel, cement
and color pigment, be thoroughly mixed
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before you add any water, The box in
which you place the various materials
should be sufficiently large to hold a com-
plete mix for one bench, otherwise you
may have some difficulty getting the prop-
er shade of color. Another thing to look
out for is foreign matter such as leaves,
small twigs, dirt and pieces of paper. The
presence of any one of these will cause
trouble in the mold. When you pour the
mixture into the mold, it must be tamped
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Variation in the ornamental panels of the bench end
pieces iz poszible. For insfance, the end can be
cast with a stepped base and a plain depressed pan-
el as in Fig. 12. Perhaps you will want ta carve a
flower or leaf design on the section that forms the
panel, with a result like thet shown at the upper left

to expel the air and assure even distri-
bution.

Concrete work must always be cured to
prevent its drying too rapidly and pro-
ducing a crumbly job. Leave the pieces in
the mold about three days, keeping the
casting moist by covering with burlap,
which is sprinkled from time to time.
Pieces should be protected from the sun
and wind and kept moist several days
after removing from the mold.

Worn Threads on Packing Nut
Filled by Screen Wire

When the threads became worn on the
packing nut of my small water pump so
that they wouldn’t
hold, I wrapped
the pump gland
with one layer of
fine sereen wire,
screwed on the
nut and found that
it held very tight-
ly. This idea can
be used on almost
any cap SCrew,
bolt, tool or ma-
chine where you are bothered with worn
threads. The wire is much better than
cloth, cord or thin tin, which is often used.
—A., H. Waychoff, Tempe, Ariz.

@[ Instead of mixing bronze powder with
varnish to get a bronze finish, try dusting
the powder on the varnished surface while

it is still tacky.
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“Merry-Go-Round” Weeder for Hilly Farms

s, Ol By ik my s
e e

Especially effective on rolling ground,
this weeder is a very popular one with the
farmers around Silverton, Ore. The blade
is a large, unsharpened steel ring about
8 ft. in diameter. Six or eight spokes ex-
tend from the hub on which an 8-ft. beam
is bolted. To one end of the beam a three
or four-horse evener is fastened while a
transverse platform, about 5 ft. long, is
bolted to the rear end. The driver stands
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The blade of this weeder rotates slowly
as it is pulled forward, thus having a
tendency to free itzelf of trash as it
loosens the zoil and destroys the weeds

on the platform and his weight on either
side of the center will cause the ring blade
to dig into the soil on that side. Thus, as
the ring encounters more resistance on
one side than on the other, it will rotate
as the weeder is pulled forward. As the
unsharpened blade has a tendency to pull
weeds rather than cut them, it is claimed
to be more effective in destroying them.
—Henry W. Young, Portland, Ore.

Milkman’s Tray Cushioned to Silence Rattling of Bottles

To keep bottles from rattling in a wire
tray and awakening his customers in the
early morning hours, one milkman lined
the top of the tray with strips of inner
tube as shown. The strips are wrapped
spirally around the upper members of the
frame and partitions, after which the ends
are cemented. Rubber hose may be used
instead of the inner tube by slitting it
and slipping it over the frame members.

@ When feeding a printing press, or other-
wise handling paper, apply a solution of
turpentine, 1 oz., and yellow rosin, 2 oz,
to the finger tips and you can grasp the
individual sheets easily.

0T

B

PIECES OF INNER.
TUBE OR HOSE
CEMENTED

Rubber strips wrapped around upper members of tray
prevent empty bottles from touching metal frame
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Glazier’s Materials Kept at Hand
in Vacuum-Cup Soap Tray

Soap tray, which attaches directly to glass, holds
glazier's materials conveniently

Glaziers will find a vacuum-cup soap
tray very handy for holding putty, points
and other materials when installing win-
dowpanes. The tray is readily stuck to the
glass at any convenient position, which
leaves both hands free for the job and
makes it unnecessary to reach into a box
or the pocket to get the glazier’s points.

Wood-Turning Tool Handles
from Billiard Cues

Discarded bil-
A liard cues make
excellent handles
for wood-turning
tools. Cut them to
suitable length,
provide ferrules
made from old
bronze bushings
or brass pipe, and
drill for the tangs
of the tools. The
handle of a cue is
generally of ma-
hogany or walnut
and although dif-

HOLE DRELLED
FoR TOOLY ©
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ferent from the conventional shape of
wood=-turning tool handles, has an excel-
lent “feel” and balance. There is no need
of having all handles in a set exactly alike,
variation in them making it easier to se-
lect the desired tool.

Lathe Parting Tool Is Slotted
to Stop Chattering

I find that the g
tendency of a
lathe parting tool
to chatter or dig
into the work can
often be prevent-
ed by slotting it
on the underside
about 2 in. from
the cutting end as
shown. Thismakes
the tool slightly flexible at this point. This
idea works equally well on other cutting
tools both in a shaper and a lathe.

—-Edw. N. Olson, Philadelphia, Pa.

Neat Test-Tube Holder

To make this simple test-tube holder
take two narrow strips of spring steel or
brass and bend
the ends at right
angles. Then fas-
ten them together
with strips of tin,
leaving slightly
more than the
width of one strip
between them

[} HOwW STRIPS ARE ATTACHED
™ STAVE

Hypo Solution for Large Tanks
Mixed Easily

Instead of mixing hypo erystals and
water by the pailful to fill a large tank, I
first fill the tank with the required amount
of water, put the crystals in a bag made
of open-textured cloth, and suspend the
assembly into the water a few inches. A
small rope run through a screw eye in the
ceiling above the tank and tied to the bag
simplifies the job. If the erystals are sus-
pended in the water before leaving at
night, they will be dissolved by morning.
—Alfred Boutin, Bingham, Me.
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By George H. Eckhardt

RIMARILY intended as a sim-

ple but effective help for the
prospector whose chief object is
to find where the gold lies, rather
than to mine it on a large paying
scale, the simple gold-recovery
apparatus described in this article
can be cheaply made by anyone,
is collapsible and light in weight,
and does not require skillful han-
dling to make it work efficiently.
It was designed by Samuel Gor-
don, associate curator of mineralogy at the
Academy of Natural Sciences in Philadel-
phia, to meet actual field conditions, and
in connection with its use, Mr. Gordon
also gives some valuable information usu-
ally not available outside of mining engi-
neering circles.

The apparatus extracts gold from silt,
fine sand, clay, and sludge. The whole ar-
rangement consists of a funnel mounted
on a tripod, a length of metal tubing con-
necting the funnel to a U-shaped glass
tube, two short lengths of rubber hose
giving the required flexibility to this part
of the outfit. The U-shaped glass tube is
filled with mercury, the mercury column
extending well up both arms of the “U.”
A riffle, made of boards with strips across
the bottom, somewhat resembling a wash-
board, is placed under the open end of the
glass tube to catch and hold any globules

GOLD.:
fﬂ%ﬂtrwwf

{ar“‘u
\

SAND

RUBBER
HOSE

U-SHAPED
GLASS TUBE

When a gold-bearing sludge is poured through thiz
simple apparatus, the gold amalgamates with mer-
cury contained in a U-shaped glass tube
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Utilizing a sapling, a stump and pieces of iron pipe,

the prospector can mahe a miniature “stamp mill"

for crushing small quantities of ore so that it may
be run through the gold-recovering apparatus

of mercury which may be forced out of
the tube. The bottom of the riffle is in-
clined to carry away the water and sludge,
but should be sealed tightly at the sides
and along the strips so that any mercury
escaping from the tube will be retained.
The “U” need not necessarily be of glass
tubing—it may be iron or steel—but glass
is preferable because the operation can be
better ohserved.

Now, before ore or sand carrying gold
can be poured through the apparatus it
must be crushed very fine. This can be
done in a dolly which is easily made by
utilizing a sapling, a stump, and a few
pieces of iron pipe as in one of the illus-
trations. The arrangement makes a very
effective crusher for small quantities of
ore. The fine material that comes from
the crusher is thoroughly worked up with

MECHANICS

water until it is brought to an easy-
pouring consistency. This sludge is then
poured through the apparatus, steadily
and not too rapidly, adding water if nec-
essary. As the sludge passes slowly
through the tube and out into the riffle,
the gold amalgamates with the mercury.
It's easy to separate the gold from the
mercury and recover the latter for use
again and again. The mercury-gold amal-
gam is removed from the glass tube and
squeezed in a chamois, or several thick-
nesses of linen handkerchiefs, to
remove the dirt. It is then placed
in an iron pan or spade and a
large potato is cut in half and the
center hollowed out to form a
“tent” over the puddle of amal-
gam. The pan is then held over a
fire. The heat volatilizes the mer-
cury, causing the release of its
gold content, the latter collecting
in a tiny “button” on the bottom
of the pan. At the same time the
mercury is condensed as globules
in the potato where it can be re-
covered by mashing the latter in
a kettle of water. A brass, copper
or zine pan must not be used with
mercury, nor should these metals
be used in making any part of the
apparatus because of the reaction
of mercury with these metals.
Strangely enough gold is quite widely
distributed among the rocks of the earth's
crust, and can often be found in unsus-
pected places. Scientists have calculated
that five-ten-millionths of one per cent of
the earth’s crust is made up of gold. This
may seem an almost microscopic per-
centage, but it should be remembered
that gold is a precious metal. For instance,
no one would expect to find gold in the
clay excavated for a subway in Philadel-
phia, yet this was found to contain one
part of gold in one million parts of clay,
and each cubic foot carried about three
cents worth of gold. The Delaware river
near Philadelphia has never been famous
as a gold-carrying stream, yet workmen
have netted as high as sixty cents per day
panning gold along its banks. Every coun-
ty in California contains gold, in fact it is
mined in two-thirds of the counties of this
state. Yet before 1824 most of the gold
brought to the United States mint came
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from Georgia, Alabama, North and South
Carolina, and Virginia. At present, aniron
mine at Cornwall, Pa., yields $13,000 worth
of gold a year as a by-product.

Mr. Gordon says that there are two

modes of occurrence of gold which inter-
est the prospector. Everyone is familiar
with the fact that gold occurs in veins of
quartz. Quartz, however, is the most
common of all minerals, and it is obvious
that veins of it carrying gold in paying
quantity are exceedingly rare on the face
of the earth. More often they contain
“fool’s gold” or pyrite. This is very hard, it
cannot be scratched with a penknife,
whereas gold is soft and malleable, and
forms fernlike crystals rather than the
beautiful symmetrical cubes and octahe-
dra of pyrite. Of course, both pyrite and
gold may occur in the same quartz vein
and this has been a help to the prospector.
At the outcrop of a quartz vein pyrite
“rusts” or weathers, forming limonite, a
yellowish brown porous material which
-gives the vein a rusty appearance. This
weathering of the vein, and leaching away
of the more soluble constituents, causes
some concentration of the gold in the out-
crop, where it can be detected with a hand
glass by the prospector. Where this con-
centration has occurred through the ages,
by disintegration of quartz veins in min-
eralized areas, placer deposits may be
formed in the beds of creeks or rivers.
Rains and snows wash silt, dirt, clay, and
gold down the hills and mountain sides.
The lighter materials are carried on to the
sea, while there is a tendency for the
heavy gold particles to be concentrated in
riffles in the stream beds along with mag-
netite and other heavy minerals. Nature
has thus concentrated for the prospector
small accumulations of gold. The richest
hoards, however, have been found in an-
cient water courses, that is in “fossil” riv-
ers and creeks, channels where water once
flowed, but now filled with sand, silt, and
gravel. Perhaps the stream was diverted
to another channel, or the district became
arid. At any rate, some of the richest finds
in Australia and the Klondike have been
made in such ancient “gutters.”

{[Cover sharp corners of workshop ma-
chinery with adhesive tape to avoid tear-
ing the clothing.
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Recovering both the gold and the mercury is easy.

Heat volatilizes the latter which condenses as glob-

ules in half of a potate and leaves the gold in the

bottom of the container. Mashing the potala in a
pan of water releases the mercury
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Tire Beads Are Soaped to Slip
on Rims Easily

It's a simple job to slip a tire on a drop-center rim
if you soap the beads

By applying liquid soap liberally to the
bead of a tire before attempting to force
it on a rim, the mounting job is made easy,
and strain on the beads with tire irons is
avoided. This method works so effectively
that one auto factory uses it constantly.

—C. E. Packer, Chicago.

Radiator Overflow Pipe Plugged
When Testing for Leaks

To plug the overflow pipe when testing
a radiator for leaks, I use a common penny
eraser of the type that slips over the end
of a pencil. The eraser is simply pushed
into the upper end of the pipe. Pressure
of the water will hold it in place, making
a leakproof plug. If the pipe cannot be
plugged at the upper end, put the eraser
on the bottom and tape it in place.
—Emil J, Novak, Omaha, Nebr.

Shield for Battery Hydrometer

The few minutes
it takes to make
this shield is time
well spent as it
may save your
battery hydrome-
ter from being
broken. The shield
is a piece of rub-
ber tubing having
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three or four wide slots cut in the side to
serve as windows. The slots are made
easily with a sharp knife, If the tubing is
flexible enough, just squeeze it together
with one hand and cut out a slice at the
fold with a pair of scissors, thus cutting
the slot at one stroke.

Stone Between Dual Tires
Removed with Rope

When a stone
becomes lodged
between dual tires
on a truck, it is
removed quite
easily with a stout
rope as shown.
The rope is looped
around the stone
and the ends fas-
tened to a large
hook driven into
the underside of .
the body, after which backing the truck
jerks out the stone in a jiffy.

Spare Headlight Lens Carried
in Holder under Hood

Slit lengthwise and fastened to the dash
under the hood as shown, a length of gar-
X den hose makes a
dandy holder for
carrying a spare
headlight lens
where it will not
be broken by oth-
er tools. The hold-
er can be nailed
in place if your
car has a wood
dash. But if it is
metal, you can
drill three or four small holes through
both the dash and holder and use bolts.

SPARE
HEADLIGHT
LENS

Cooling System Cleaned

Rust, corrosion and foreign matter can
be removed from the radiator and cooling
system of a car with a solution made by
dissolving sodium bisulphate, 14 oz, in
enough water to almost fill the radiator.

The latter must be drained and flushed if
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it has contained antifreeze solution. The
sodium-bisulphate solution is then poured
in and the motor run from 1 to 2 hrs., after
which the solution is drained and the
radiator again filled with water or anti-
freeze solution. Radiators that leak slow-
ly or those in which preparations to stop
leaks have been used, should not be treat-
ed with the sodium bisulphate as the
removal of rust and corrosion will only
aggravate the tendency to leak.

Replacing Broken Starter Spring

When you install a new starter spring,
always use new lock washers on the bolts
that fasten the ends to the shaft. If the
old washers are used again, trouble may
result as their tension is lost and the bolts
work loose and break off, causing trouble
in removing the part left in the shaft.

Rusty Wheel Rim Lined
with Inner Tube

When an inner liner is needed to cover
a rusty rim and none is at hand, cut a
strip from an old inner tube and stretch
it over the rim as shown, first making a
hole in the strip for the tire valve. If nec-
essary, a long strip can be cut from the
tube and the ends cemented together to
get a liner to fit the rim,

Emergency inner liner for tire made by stretching
piece of inner tube over wheel rim

MECHANICS
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Warning Marker in Small Garage
Avoids Driving into Wall

U

Sack suspended from ceiling touches windshield
when bumper is close to wall

Suspended from the ceiling of a small
garage, a bag or other marker gives the
driver fair warning to stop before he runs
into the garage wall. It is a good idea to
have the bag located so that it touches
the top portion of the windshield when
the bumper is within a few inches of the
rear wall.—I. M. Howard, Stillwater, Okla.

Car Hubs Shielded Against Stones
by Leather Flap

Finding that stones and gravel thrown
back by his front tires were directed
against the rear
hubs and hub caps
by the rolled edge
of the running
board, badly scar-
ring and denting
them, one motor-
ist used a leather
flap as shown to
stop the trouble.
The flap, which is
3 or 4 in. wide,
was fastened under the heads of the bolts
that hold the rear fenders to the running
board.

—G@G. A, Rafuse, Bridgewater, N. 5., Can.

{LEATHER
FLAP

{[Sponges may be kept in good condition
if they are occasionally washed in warm
water, to which a few drops of tartaric
acid is added, and then rinsed in clear
warm water.
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Patrons See Shoes from Front them in a small mirror mounted on the
in Mirror on Clerk’s Stool

rear end of the clerk’s stool. After fitting
the shoes, the stool is turned around to
bring the mirror in front of the customer.
If the mirror is put in a frame, it is a sim-
ple matter to screw the latter to the legs
of the stool, using small spacing blocks at
the lower end to hold it at the correct
angle. A mirror of thin glass is best to
avoid unnecessary weight on the stool.

Qil for Qutboard Motors

Motors of the two-cycle type, which
require that the lubricating oil be mixed
with gasoline, sometimes fail because the
oil used has a tendency to settle on the
bottom of the tank when allowed to stand
for a length of time. To avoid this, use a
standard brand of pure hydrocarbon lu-
bricating oil containing no castor or other
vegetable oil.

[ By cutting slits in a piece of black paper

Instead of walking to a wall mirror and placing it over the lens of a camera

every time they try on a pair of shoes, instead of the regular diaphragm, you can
customers may remain seated and look at produce unusual and amusing pictures.

The Next Issue

MAKING THIN-WALLED CONCRETE POTTERY

Anyone can become proficient in fashioning colored urns of graceful lines that
enhance the lawn or garden. Excellent sales items for roadside stands! The
thin, concrete walls are reinforced with expanded metal lath held in position
by an inner form which is removed after the work has been completed.

BENT-TUBE FURNITURE FOR MODERN GARDENS

Attractive in your garden, this rugged furniture involves the use of iron con-
duit. Or, for porch and interior use, you can substitute aluminum tubing.

ALL-ALUMINUM CANOE IS LIGHT AND STURDY

Built without one piece of wood! Old canoe serves as form for shaping the
new hull—overcomes tedious work of making forms, bending ribs, ete.

GLASS HOUSES FOR YEAR-'ROUND FLOWERS

Just the thing for an ever-blooming garden where you can experiment with
tropical flowers, raise vegetables out of season, and start seedlings early.

COTTAGE KITCHEN FOLDS INTO CABINET

Complete kitchen including sink, stove, table, drawers and compartments for
utensils, dishes, groceries, ete.—it all folds into a neat, compact unit.
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Secrets of the Movie Ships

{Continued from page 78

used. When a story calls for the sinking
of a liner, the ship is usually sunk by pull-
ing the miniature under the surface of a
small pool by means of a wire running
through a pulley at the bottom of the tank.
Naval battles and the crash of a ship into
an iceberg are other favorite subjects for
miniature shots. Once a director wanted
to show a large steamer crashing into a
submarine that had just come to the sur-
face. Then, in an underwater shot, he
wanted to show the crew escaping from
the submarine with the aid of the new
Munson “lungs.” He turned the problem
over to Harry Revnolds who built a 10-
foot submarine of light aluminum cast-
ings. The section to be torn open in the
crash was made “breakaway” with a thin
sheet of lead. The model liner’s hull
plowed into this section and erumpled and
tore the lead sheet convincingly. The sub-
mersible's propellers were turned by a
geared automaobile starter motor operating
from a lightweight “jelly"” battery inside
the hull. A smaller motor was used to run
the periscope up and down. Tiny electric
lights illuminated the interior of the con-
ning tower. When running on the surface
a smoke pot furnished a econvincing ex-
haust for the Diesel engines supposed to
be inside the hull.

For the underwater shot, made by film-
ing through the side of a glass tank, Rey-
nolds rested the wrecked submarine on a
miniature ocean floor. By remote control
he released a charge of compressed air
that blew the escape hatch open and then,
after a buoy line had floated to the sur-
face, he allowed the tiny figures of the
submarine crew to pop through the hatch
and float up the buoy line to the top. Nat-
urally, such a scene could not have been
filmed in real life.

When one script called for a rowboat to
chase another as it raced toward a steam-
er on the foggy Thames, Director John
Fulton knew he would never be able to
get a realistic picture in an actual fog so
he made the scene in miniature in a pool
inside a sound stage. First, he made a shot
of a miniature rowboat racing toward a
miniature steamer at anchor near the
other end of the pool. The oarsmen rowed
like real men, the motion being provided

by a small motor in the hoat that obtained
its eleetricity from underwater wires that
trailed behind. A film of this scene was
projected on a large motion-picture screen
behind the tank of water and a full-size
skiff with real actors was placed in front
of the screen. By placing his camera to
catch the real rowboat in the foreground
and the enlarged image of the miniature
rowhboat on the screen at the same time,
Fulton created a convincing drama of the
sea without leaving Hollywood. In the
same picture, he had to show a sailor
struggling in the water and then being
thrust under by the churning paddle
wheels of the steamer. He obtained a re-
alistic effect without endangering the actor
by taking a shot of the man struggling in
the water, then a close-up of the paddle
wheel of the miniature steamer. When
the two scenes were combined on one strip
of film by double printing the paddle
wheel appeared to move up to the sailor
and force him under.

Not all movies of the ocean are make-
believe. For many kinds of scenes the
studios go to Los Angeles harbor where
they can charter nearly any type of ship.
Once spectators at the harbor were
amazed by what appeared to be the front
half of a battleship floating in the water.
Studio eraftsmen had erected the forward
turrets and mast of a warship out of studio
board and had mounted them on a barge
which was then towed to sea. There was
no need to build a complete ship since the
stern was not to appear in the picture.

Sailing ship pictures are usually filmed
in the quiet waters off Catalina island.
When M-G-M decided to film “Mutiny on
the Bounty,” a replica of the “Bounty”
was built at a local shipyard. The ship
was modeled in outward appearance to
resemble the historic vessel but below
decks, the “Bounty” is as modern as a
transatlantic liner. In addition to Diesel
engines for cruising against the wind the
ship has electric lights, a modern venti-
lating system, laboratories for film and
sound processing, a five-meter radio trans-
mitting and receiving set and a hospital,
galley, and living quarters for a large
crew. The ship remained at sea for weeks
during the filming of the picture.
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Snapshots this size-
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ODAK DUO is ideal for the miniature camera
enthusiast. It has all the advantages of a small,
pocket camera. . . economy, convenience, short focal
length—yet it vields a larger picture: Makes sixteen
158x24-inch pictures on a roll of 620 Kodak Film
« = » Actual size above,

There's no need for posing with Kodak Duo. The
Compur-Rapid shutter, with speeds up to 1/500
second, stops action—covers any exposure require-
ment. The keen f.3.5 anastigmat lens makes snap-
shotsinalmost any light—even at night, with Kodak
“SS" Film and Mazda
Photoflood bulbs. Com-
pletewithdepth-of-focus
scale, optical finder. Price
$57.50. At your dealer’s.

KODAK MINIATURE ENLARGER,
MODEL B—Ideal supplement for the
Duo. Makes enlargements from Duo
negatives up to 16x21 inches. Paper
cabinet base optional. Enlarger,
KEodak Anastigmat f.4.5 lens, mask-
ing paper holder, iris diaphragm,
magnification scale, exposure cal-
culator, $81.50. Without diaphragm,
$67.50. Paper cabinet base, $10.

CHOOSE THE RIGHT FILM
Kadak Verichrome Film
isan excellent all-around
plcture maker. Has great
latitude...guards against
exposure crrors. Kodak
Panatemic . . . extremely
fine-grained, designed

especially for minlature
cameras. Makes striking
enlargements . . . Kodak
"85 Panchromatie . . .
extra speed for difficole
plictures. Ideal for snap-
shotsatnight with Mazda
Photoflood bulbs.

FREE

Gives complete information about minia-
ture Kodaks and enlargers.

Write today . . . Eastman
Eodak Company, Roches-
ter, N. Y.
Name
Address
Clty State

E'. M. T-30

a booklet you'll want
in your pheto library

When 1writing to advertisers please mention Popular Mechanics
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ing little blocks from them, polishing one
surface of each block, and applying etch-
ing solutions to bring out the erystalline
structure so it could be studied with a
microscope. But some of the samples re-
fused to be etched. They retained their
mirrorlike finish in spite of the chemicals.

Then Brearley turned from gun barrels
to knife blades, He experimented with
alloys that would produce, he hoped, hard,
tough blades that would hold an edge. He
tried some of the combinations he had
made in his gun-lining studies, and dis-
covered some of the knife blades did not
rust. They were made from the same al-
loys that had resisted the etching acids.
So, in 1916, Brearley received patents on
his iron-chromium alloys, and stainless
cutlery became the first practical applica-
tion of stainless steel alloys.

The scene next shifts to Germany, where
nickel was added to improve the qualities
of the original alloys. Before the World
War, manufacturers in America and Eu-
rope were making stainless steels under
German patents. Today, following a com-
plicated manipulation of patent rights, the
stainless steel industry in America is con-
trolled by the Chemical Foundation, own-
er of patents worth millions.

Much of the stainless steel manufac-
tured in America is made in the Republic
Steel Corporation’s plant at Massillon, O.
This plant is a pioneer in the production of
stainless steels in this country. But it also
was a pioneer in certain processes in-
volved in producing ordinary carbon
steels. Today the oldest part of the steel
works at Massillon is being used for one
of the newest products because the ma-
chinery installed originally for ordinary
steels was found to be better adapted to
the ticklish business of making stainless
alloys than newer, high-speed equipment.

Follow a few ingots of Enduro, as the
stainless alloys produced in the plant are
called, through the rolling mill that re-
duces them to relatively thin sheets, then
through the hundred and one subsequent
processes, and you will be convineed that
stainless steel is just about the most tem-
peramental alloy of iron known. Consider,
for instance, the ingots stacked outside
the rolling mill furnace. These are chunks
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The Amazing Story of Stainless Steel

{Continued from page 68)

of steel, somewhat resembling long, fairly
thin tombstones in form. They were pro-
duced in Republic's electric furnaces at
Canton. But each ingot is covered with a
dull thin scale, And you thought the al-
loy was corrosion-resisting.

“It is.” Earl C. Smith, chief metallur-
gist, explains. “Enduro stainless steels
are naturally corrosion resisting mainly
because of composition but even more so
because of the critically careful prepara-
tion. That thin scale is surface oxidation
which takes place when the metal grad-
ually cools from the terrific heat caused
in the primary grinding process by the
powerful high-speed grinding wheels,
During the earlier rolling, the heat changes
the exposed surface, and this outside skin
must be ground off after the billet has
passed through the heavy rolls.”

Stainless steel is a high-hat sort of met-
al, for it insists on being itself, and itself
alone. If so much as a trace of ordinary
iron sticks to it, it refuses to be rust-
resisting any longer. That is why the stuff
is costly, compared with ordinary alloys.
From ingot to frying pan, the metal must
be nursed, coaxed and watched to see that
it does not pick up some unwelcome iron,
scale or other flaw. From the instant it
leaves the rolling mill, the sheet is kept
away from ordinary steel and iron. It
slides over wooden boards or rollers
wherever they can be used. Before and
after each annealing, cold-rolling and pol-
ishing, it is kept covered with paper.

The finish given to stainless steel de-
pends on the purpose for which it is to
be used. Sometimes the only finish nec-
essary is that produced by the rollers of
the cold-rolling mill. There is one finish
that results from buffing the surface with
brushes whose bristles are charged with
abrasive. Mirror finishes are produced by
grinding and buffing with grits of increas-
ing fineness, and finally polishing with a
compound that produces a glasslike sur-
face. Such mirrorlike steel is used ac-
tually for mirrors, in prisons, hospitals,
on battleships or wherever glass would be
dangerous. Such steel is, of course, wide-
ly used for decorative purposes.

Even in working with stainless steel in

{Continued to page 118A)
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the shop, care must be taken to keep ordi-
nary iron and steel away from it. Form-
ing dies, vise jaws and other tools fre-
quently are protected with adhesive tape
or paper. When this cannot be done, the
stainless steel is given a nitric-acid treat-
ment to remove traces of foreign particles,
after forming. The nature of the ingredi-
ents also contributes much to the cost.
Besides the iron itself, there are in vari-
ous stainless alloys, chromium from Af-
rica; nickel from Sudbury, Ontario; mo-
lybdenum from Colorado, and eolumbium,
titanium, selenium and zirconium.

Stainless steel used for automobile run-
ning board molding, wipers, louvers and
other parts, usually contains sixteen to
eighteen per cent chromium. A steel de-
veloped for resisting dyeing solutions in
the textile industry eontains molybdenum.
The addition of selenium gives a steel
that can be machined well,

Uses to which stainless alloys have been
put include kitchen sinks, table tops, cut-
lery, cooking utensils, plates for false
teeth, even the teeth themselves, dental
and surgical instruments, decorative pan-
els, moldings and other trim for both
inside and outside of buildings, automobile
parts, airplane exhaust collector rings and
numerous engine and fuselage parts and
instruments, contact points for traffic
light control equipment, bolts, nuts, rivets,
screws, linings for food barrels, decorative
tableware, candlesticks, loving cups, parts
for boats and etched panels.

These are but a few of the thousands of
applications, all the more astonishing be-
cause stainless alloy steel has been com-
mercially available for little more than a
generation, while its cost, compared with
other metals, is high—sometimes $1.50 a
pound in special forms. Even in scrap
form, this mirror-finish stainless steel is
worth twenty cents a pound.

u 3] Tilliant record, met-
allurgists say that only a beginning has
been made. Partly because of a lowering
of cost, partly as a result of better design
of the article being manufactured, and be-
cause of the development of improved
alloys, stainless steel is likely to cause
changes in many fields, particularly the
automobile industry and aviation.

J. H. Fishel, Republic Steel Corporation
expert in stainless steel, predicts that

stainless alloy automobiles, requiring no
paint or other finishing, will be common-
place tomorrow. Today such a car would
cost too much., But with the production of
high-strength stainless steel alloys, cheap-
er methods of production, and the stream-
lining of cars so their parts will be easy to
make, non-rusting automobiles will be
made available to everyone.

The airplane of the future, as envisioned
by Mr. Fishel, will have all-metal wings
consisting largely of strong, thin stainlesg
sheet steel, stretched over a framework of
the same material. Metallurgists already
are at work on the problem of making
suitable sheet material. Such planes will
be stronger than those in use today, will
be fireproof, and will require no special
protection against corrosion.

Ordinary iron alloys rust for two rea-
sons. First, the iron is soluble in water,
so oxygen can get to it and convert it into
oxide. Second, the presence of moisture
and other materials among the particles of
iron in the metal creates little galvanie
batteries, which destroy the iron by elec-
trolytic action. In stainless steel, the chro-
mium present in relatively high percent-
ages has the happy property of changing
itself into oxide very quickly, in a few
seconds in fact, when exposed to air. Thus
there is always, over the surface of a piece
of stainless alloy, a very thin, tough layer
of chromium oxide, which shields the par-
ticles of iron from attack by oxygen. Oth-
er ingredients such as nickel also exert a
similar protective action, in addition to
giving the steel other desirable properties.
Elements such as columbium actually
guard the individual grains of iron against
oxygen, and thus prevent weakening and
failure from intergranular corrosion.

Ordinarily, whenever the protective film
of chromium oxide is broken, it heals so
quickly that corrosion cannot begin, and
the metal remains bright and sound. Oc-
casionally a tiny pit, which cannot be
sealed effectively by the chromium oxide,
is present, and starts a local oxidation that
may cause trouble, Likewise, the surface
may be disfigured by corrosion of foreign
particles of iron deposited by tools.

Few products have gone so far in so
short a time as stainless steel alloys. What
the future holds, no one can predict in full,
Certainly rust will be less of a menace.
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trograph. Attached to a large telescope, it
separates the light from an individual star
into a colored spectrum and this band of
light rays allows astronomers to calculate
such things as the elements in a star’s at-
mosphere, its velocity in line of sight, and
in some cases its distance from the earth.
Indirectly they are able to calculate its
rotation and the materials of its interior.

One interesting use for the spectrograph
has been to determine what the earth
would look like if viewed from another
planet. The conclusion is that an observer
would be able to make out the polar ice
caps, the outlines of the seas, and the
major cloud masses. A green tinge would
prevail in the temperate and torrid zones
and the large desert areas would appear
reddish. This knowledge was gained by
using the moon as a mirror, studying the
spectrum of earthshine as it is reflected in
the feebly lit portion of the new moon
inside the bright crescent.

“Incidentally, we were able to establish
once and for all that the atmosphere of
Mars contains no measurable amounts of
oxygen,” says Mr. Joy. “Spectra of Mars
contain no oxygen lines, The spectrum of
earthshine indicated oxygen to the amount
that we know exists in the earth’s atmos-
phere, and this proved the accuracy of
spectrographic analysis.”

Long-exposure photography has opened
up tremendous distances in space and now
astronomers are studying pictures of stars
no one will ever be able to see directly,
even if telescopes many times more pow-
erful than the best we have now are built.
The most distant stars that have been
photographed are so far away that even
the light-year, about six trillion miles, has
grown too short to be a convenient meas-
uring stick. A few years ago the astron-
omers had to invent the parsee, equal to
three and a quarter light-years. Now it
is becoming unhandy and the kilo-parsec,
1,000 times as long, has been adopted as
the largest unit of distance.

Instead of studying the stars directly,
astronomers make most of their calcula-
tions from photographs. Ninety per cent
of their work is done in quiet laboratories
instead of at the eyepieces of telescopes.
Making a stellar photograph is long, tedi-
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Queer Facts About Star Gazers

{Continued from page 85)

ous work because some of the stars are so
faint that exposures lasting as long as
twenty hours must often be made. On
Mount Wilson when a photograph of a star
is to be made, the 100-inch telescope is
“hitched” to the star by a driving clock
that turns the 100-ton instrument at the
same speed as sidereal time. For hour
after hour the clock keeps the mighty
telescope pointed directly at the star im-
age as it moves across the sky.

Even on a night when the “seeing” is
good the star never stands still. Heat
waves in the atmosphere always cause
some motion. In the telescope the cus-
tomary twinkle of a star is transformed
into a slow swaying motion. The telescope
is too huge to follow these gyrations so
the astronomers move the photographic
plate instead. The observer’s eyvepiece
contains cross wires and the astronomer
moves control wheels so as to keep a tar-
get star exactly on the cross of the wires.
Every second or so he makes an adjust-
ment of a few thousandths of an inch,
moving the film to the left or right or up
or down to follow the star. He stays at
his post until the exposure is finished, try-
ing to follow the star so closely that the
finished picture will show it as one tiny
pinpoint of light.

“Photographs of different sorts tell us
many things about a star and its habits,”
Mr. Joy says. “After studying the pic-
tures we may be able to say that a certain
star, 615 parsecs away, weighs fifty times
as much as our own sun. No one will ever
see the star except in photographs, but we
know that it has a temperature of about
50,000 degrees centigrade, that it has a
bluish white ceolor, and is moving at a
speed of twenty-five miles per second.
Also, the pictures tell us that the chief
elements in its surface are hydrogen, he-
liumn, and oxygen.”

For a long time astronomers have sus-
pected that visible light is by no means
the only kind of energy radiated by the
stars. Cosmic rays and ultra-short radio
waves that seem to come from outer space
have been recorded and one of the pres-
ent problems is to devise equipment that
can measure energy waves the stars give

{Continued to page 122A)
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THE CURE—and preventive—of
knock is better gasoline. That is why
most oil companies now improve gaso-
line by adding anti-knock fluids (con-
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?ut aside from light. A start has alrea

been made in measuring the ultraviolel® *
and infrared rays of the sun. Members '§

the Mount Wilson staff are r:l:u'ldl.lr:t'mgI\Q
experiments with the ultraviolet camera

that compares the sun’s ultraviolet radi
tions with the amounts of green light tha
the sun sheds. The camera that picks u
the invisible rays is mounted on a
telescope for accurate pointing. Insid
the camera are two lenses, one coate

by the green light that passes through
gold-plated lens, and then a picture o
the rays that pierce the silver lens<j
made. The silver allows only a narrow,
band of ultraviclet radiations to fall o
the film. Infrared radiations from the sun
are made by direct photography, utilizin
red sensitive plates and filters.

Being the star nearest to earth, the sufc' >
is a subject of constant study. Astrono-
mers maintain a twenty-four-hour a day
watch on its activities year after ye
Under an international schedule the
Mount Wilson observatory makes fifteen
photographs of the sun’s prominences and
spots at four-minute intervals betwee
2:30 and 3:30 every afternoon., At 3:30 an
observatory in Australia begins its sched-
ule and is followed by others farther wes
Sun telescopes are comparatively sm
but the 200-inch giant, or even the pre
ent 100-inch telescope, will never
trained on the sun because the direct he
might be disastrous to the mirrors.

Tyst
Motors of Plane Synchroniz
by Watching Rotating Disk -

Vibration, with its destructive effect o
motors, has been virtually eliminated by,
a method of synchronizing the engines o
multi-motored planes. By means of a%’tﬁ-
tating disk on the instrument panel of the

ship, the pilot can tell when he has s
ghronized his engines within a ﬁacﬁnn%

/ revolution per minute. Thus closely time

cabin noise and harmonic propeller vibr
tions are abolished. The disk, connecte
with the center engine, having nine slots,
appears to stop revolving when the ou
board motors are running in unison with
the center one. The synchromizer uperates

on the,slrd)ﬂhcuptc prmc:pla.

F LA . P

"_h{x-f",".&_:".‘ & 2



POPULAR MECHANICS ADVERTISING SECTION

CERTIFIED USED CARS

FamousPledgeProtectsall who
Buy from Studebaker Dealers
*

Prices in plain figures
30-day guarantes on certified cors
5-day driving trial on oll cars

*
Buy with confidence under pledge protection

STUDEBAKER

DEALERS FOR BIG USED CAR VALUES

HULL AUTO COMPASS

Don't lose time and money by taking the
wrong road and going m miles out of
Euur way. This new AIRPLANE TYPE
MPAES constantly tells your direction
of travel. Sticks to windshleld. BPase l}i
diameter, ONLY §1.85 POBTPAID
nludllﬁh(_.umgenmmr ELTIEFACTEDN

If your dealer canneot
supply you, order direct.

HULL MFQ. CO., Box 245-D, WARREN, OHIO

WiITH THE

ARKOGRAF

:EET!;E‘I' TWI TOOLS FH'IL.- THEFT
llll'hl-“l.rui ulnﬂt l.un?in, ud In I|:rl-|..|11|-|a||:'|iI1 ::‘ -::1:
meinl, like 'I'rll:!n.l' am
Complete Outfit

lnhmunr Ellmstrnted

b 3027 5.E. Stark 81, "lrl'ld. Im

ﬁ'f““‘“{mﬂﬁ s FAEII]HY PHIII

Amaging money maker for ferms, truck gardena,

R e iy L e Romen, s
e, weeds. REuns beit magh ine !fuﬂ.ll.? e
walking t m Write [or urunn, Low
., Fastery wnd 10 day Trisl Plen. A ddros

" SHAW MFO. C0,, 4507 Frent 81, Galssbary, Ka
i nE.
130 6 Wext 42nd 5., Now York, . Y., 5812 6 Magnaila
Awe., Chicagn, III,, 568 G Nerih 4 S1,, Columbus, 0,

HAVY ov- A'-'-TI!ACTDII.

per witl
“ﬂ'—

ANKOGRAF PEN

MEAD Bicycle
BANGERS cost a few dollars more. Dﬂﬂnlhn‘unhl .
you get our um:uhmmm%.mrr y

patisfied after trial return the bicycle |twrrﬂp|.-ule T

Tires Wi o “"“".“.‘."ﬁ’:‘.i“'.;"&

Mead DEPTM-115, CHICAGO ::’::.'..f'.’.n.'ll' '

DRILL PRESS VISE

For machinksts, toci-makers, home or
wohoal vlih ;mna nta. Hea:
l‘Imu g mnn'hml mod emnme e
dawn 5!1"' * high, cpean 214"

Same Quality Siring o
As in Expensive Racquets  wilh airing, booiv and directioss
SPECIAL INTRODUCTORY OFFER:
Gaad profiie made N-'Ilr|h-lin‘ raoguete, 37 #&, string. Colors Purple, Greeen,
y  Hud or White—alao White & Blue Spifal—with eontrasting sk Eri, nwls.
sirmnger’s was, [ilusirated easy diveciings Mm ey hazk guamntes. Bend for
!'Hm r‘.-uln': and Afonsy J-'h.ILn'

Bend Oaah, Cheok or Mi Order $1, which in fludes
'M“ Too Nhlinndlmm.ﬁ-ul(." 0. Dol desired, L Sorates.

Pro Tennis String Ce., Dept. Q-T, Harmon, N. ¥.

123A
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Try it for tightening
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Tune with Your Eye

An "RCA Cathode Ray Kit,” easily installed on any
receiver having Automatic Volume Control, makes
your set tune like a *36
maodel. Kit, including
tube, s-i':[:kn:. esn:::h
con, cable, everything
needed, only £3.00. G
Srtock No. 9688,

New RCA Spidamb Anianm:l

Gives improved pick-
up on all bands with
noise-reduction on
shortwaves. Functions %
asaT from 140t04,000 -
kec., multiple tuned !
doublet 4000 kc. to 23
megacycles. Completely assembled, soldered,

@ $8.95. Srock No. 9685. Kit extending

range o 70 mcs., $1.50. Stock No. 9689,
See your dealer or write to Parts Division

RCA Manufacturing Co., Inc.

Camden, M.]. » A Service of Radis Corp. of America

Latest Feats of the Plant Breeders

/. l't {Continued from page 47)

Ess” that sometimes afflicts northern fruit
trees planted in subtropical climates, After
a few years of normal bearing the trees
seem to oversleep during the spring leaf-
ing period and then flower too late for
fruit to mature. The explanation seems to
be that trees accustomed to a rigorous
climate find their seasonal routine is upset
when planted in a region where the win-
ters are warm. In the last decade peach
trees have overslept five times in Califor-
nia, The answer seems to lie in an orchard
of new, unbaptized peach trees that were
weighted down with fruit two years ago
when no other peach trees in the vicinity
produced a erop. Located at the Riverside
experiment station of the University of
California, the orchard represents the final
stage of a breeding program started in
1906, Time after time, trees that appeared
to be resistant to winter sunstroke were
crossed with northern varieties that usu-
ally bear desirable fruit. Now, apparently,
several good varieties have been perma-
nently united with other strains that fol-
low a normal yearly cycle in spite of the
winter sun.

Another peach that also bears year
after year in the subtropics was developed
by Dr. E. B. Babcock and George B.
Weldon. They sought a member of the
peach family that had already adapted it-
self to warm winters and found it in the
Chinese saucer peach that has no com-
mercial value. By breeding they were able
to combine its resistance to climatie injury
with the juice and flesh from popular
northern peaches.

“Accidental discoveries that just hap-
pened to be noticed have contributed more
to the development of our present plants
than all the scientific plant breeding in
the world,” one hybridizer remarks. “Na-
ture is continually producing hundreds of
desirable crosses by accident that are lost
to the world unless someone is sharp
enough to notice them.”

One example is the “Jap” melon that
has taken southern California by storm.
A Japanese gardener happened to notice
an unusual plant growing in his garden
and was smart enough to save the seed.
He grew the melon for several years and
succeeded in fixing the strain. This melon



has a smooth, yellow rind, is much larger
than a cantalouge, and has delicious, sal=-
mon-colored megt.

Burbank's work did not end with his
death in 1926, since hundreds of experi-
mental trees werp still growing in his Cal-
ifornia test orchards. His work was con-
tinued by the Stark Brothers of Missouri
and in the last few years a number of new
varieties of cherries, peaches, plums as
big as apples, and other fruit that origi-
nated with Burbank have been placed on
the market. Some new varieties have been
patented and each is an improvement in
size or flavor over earlier strains. Among
them are the “peacherine” that combines
the yellow peach and the white nectarine,
and the famous “lost nectarine” that was
lost for a time after its first discovery.

Most of the plant patents, about 150,
that have been issued since 1930 cover
new varieties of flowers, One recent pat-
ent protects an astonishing nasturtium of
a super-double hybrid type that flowers
with sixty petals instead of the usual five.
Other plant patents have been issued for
improved mushrooms, fruits, and nuts.
Inventors usually sell or assign their pat-
ents to commercial nurseries for future
development.

Plant breeding is slow work but small
fortunes are often the reward for discov-
ering and stabilizing some new variety of
popular plant. The greatest chance for
amateur plant breeders, professionals be-
lieve, lies in the field of annual erops and
flowers. Progress is most rapid in these
plants since new seed representing a new
generation is produced each year.

Fifty years from now, plant breeders
think, every eclimatic zone will have a
much wider variety of plants than now,
due to the creation of new wvarieties that
will flourish when transplanted away
from their natural homes. The late Ivan
Michorin, the “Burbank of Russia,” intro-
duced raspberries, apricots, cherries, and
other temperate zone plants to the lower
latitudes of Siberia and succeeded in cross-
breeding his plants both geographically
and botanically, combining temperate-
zone fruits with stock that was native to
the hardy north. Horticulturists look for-
ward to the time when by similar breed-
ing programs tropical fruits will be grown
successfully in most parts of the United
States.
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- TRY COLGATE RAPID-
' SHAVE CREAM ., . THEY

r SAY ITS SMALL BUBBLES
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Te~ cents’ worth of Sani-Flush will clean
out an automobile radiator. Unclog the
delicate veins that keep water cool. Remove
the dangerous rust and sludge that often
lead to costly repairs.

You can do it yourself in a few minutes.
Just pour Sani-Flush into the radiator
(directions on the can). Run the motor.
Drain, flush and refill. The radiator is freed
of obstructions., Water circulates freely and
stays cool. Sani-Flush is safe—cannot harm
the aluminum cylinder-head or the radiator
connections. Most women use Sani-Flush
to clean toilet bowls. You can buy it at
grocery, drug, hardware, and five-and-ten-
cent stores—25c and 10¢ sizes. The Hygienic

Products Company, Canton, Ohio.
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KEEPS RADIATORS CLEAN
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All Makes of Home Workshep Machinery
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Two-Tuber for Short Waves

(Continued from page 98)

panel; the grid resistor Ri, and grid con-
denser Ci: shunted across it, are supported
by their tinned wires from a stator ter-
minal on Ca, the other side terminating
in the cap for the top of the 6J7 tube. Most
of the small parts under the base are also
supported by their tinned wire leads; or-
dinary hook-up wire with push-back in-
sulation is used for the other wiring. Use
rosin-core solder and make sure that each

connection is well soldered. Note that the
phone posts are carefully insulated from
the metal base.

Photos 4-A, 4-B and 4-D show the com-
pact construction and arrangement of the
various parts. A complete list of the orig-
inal materials used in this set, including
those for the June a.c.-d.c. amplifier and
B-eliminator referred to, can be obtained
from Popular Mechanics radio department
without charge. The blueprint covering
both articles is number R-225. To tune
this 2-tube receiver, connect the batteries
as shown in Fig, 4-C, fasten the antenna
to the clip on the small porcelain stand-
off insulator and adjust the large variable
condenser to the approximate frequency
of the stations to be received. The actual
tuning is then done with the small con-
denser Cz. This spreads the amateur and
foreign broadcast bands over many de-
grees on the dial. Adjust the regeneration
control to a point just beyond where os-
cillation begins, then tune the set until a
station carrier whistle is heard. Now back
off the regeneration control until the whis-
tle stops and the station is heard clearly.
Slight retuning may be necessary to ob-
tain maximum volume,
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WITTE DIESEL ENGINES

< OFFER STARTLING ECONOMY d P

WITTE Diesel Engines have the same important
features and operating characteristics of the
most modern large Diesel and offer the small

wer user the same economy and advantages.
[ you use power 800 or more hours each vear,
yvou owe it to yourself to learn the advantam}s of
“Today's Most Economical Small Engine.” In
many cases the savings on your power bill will
I‘m}' for it. Non-explosive fuel eliminates fire

azards. Simple construction and few moving
g-nrta—nu unusual skill to operate or care for it.

"uel econsumption is less than one-half pint per
hour per horse-power.

WITTE DIESEL LIGHTING P[.ANTS

Now you can produce your own Electrie
Light and Power for less than ONE CENT
per KILOWATT.

3to 7l
K.W.

Electric Light and Power users whose electricity
bills approach 850,00 per month can now own a
WITTE Diesel Lighting Plant and let the savings
pay for it. No peak lond or stand-by charges,
money saved every hour of operation. When not
running, expense stops. Smooth fAowing current
—no flicker—close voltage regulntion. Quality
is aesured by more than 65 venrs of manufacturing
experience. Let us figure with yvou.

WITTE ENGINE WORKS

1748 Oakland Ave.

MONEY for YOU |

Install America’s Most
Accessible Oil Burner

Bave money . . make monay .

'8 prﬂ:nl.ur " il Burner (License
No. 1. Zoro Patent Estate) is youra st
low eost] Bought by U, 8. Govt. You
can buy direct! Complete with auto-
matic controls and full instailation din-
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CHALMERS OIL IIHIIIEII CcO. Send Today

1266 Central Ave. Minneapolis,

TURN TREES INT
Maker lamber, tkin-

Thm tlen: 1 |'
:Irl.im,rm.n-i". ““d B0 dad. 80

W fest. Accurate wet works, positive

/ﬂ dogs, Full or one-way type power

leed rans an low power —many owa-

ern use old auto engine.

l‘nrl Tor itsell gubckly —thousands in com-

e oo sy bt M
ndbook and ca

toole, mw tables, and wondworking Tquip::::?::n

BELSAW MACHINERY CO.
811-5 Davidson Bldd., Kansas Clty, Mo.

o Clre

ndvertising, ete.
nt for Ot

tags, labels,
rs; Blg Profits; rules

il d I.'drdllt Haimd Printing like Engraving. J r press
:-:iﬁ. :ﬁhinl‘ﬂ—i ¥l1 hpﬂ!r SI-I.I Bend [W*-Fi'ﬂ;‘nwaﬂ
profession of your own,
with all the trade vou enn
attend to? Then become
in a few weeks enrn big income in service fees,—not medical
nor chiropody terms for home training, no further capital
nesded, no goods to buy, no ngenoy. Established 1804, Address

DO O WANT a new businesa
Y U a foot correctionist, and
Stephenson Laboratory, 1 Back Bay, Boston, Mass.

Kansas City, Mo.

Sty e fa

|
'.'r_-ff._
i
7
IJ

They're all talking about it—mam!r eraftsmen, work shop
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4 %hat ’s the Long-Range Weather Forecast?

{Continued from page B8}

If the twenty-three-year cycle works
out, our weather for this summer at any
particular spot in the United States should
approximate the weather of 1913 for the
same locality. Let us put the theory to
test and select three spots in the United
States and see what the weather was there
twenty-three years ago—the average tem-
perature for the three summer months.
Then, when the summer is gone, compare
the figures with the weather bureau rec-
ords for the same localities for 1936. Let
us see how they stack up with the summer
of 1913 as regards normal weather,

For this test let us choose Washington,
D. C., Chicago, and Bismarck, N. D., three
representative localities. Here are the

figures:
Washington
Summer June July Aug. Av.
1913 +0.7 -+0.8 —0.7 +0.3
Chicago
Summer June July Aug, Av.
1913 +-.4 +3 +3 +3.3
Bismarck
Summer June July Aug. Av.
1913 +31 —2.6 +3.1 412

It will be noted that the average tem-
perature departures from normal of these
three localities is a plus. This means that
the temperatures were above normal. And
normal is the fifty-year or more average
in temperature for the localities.

In presenting his twenty-three-vear
weather cyele theory, Dr. Abbot does not
set himself up as a weather prophet or
long-range weather forecaster., He is sim-
ply trying to correlate weather cycles with
sun cycles and checking on a relationship
between the two that apparently exists.

This theory has the backing of the ages.
Centuries ago the dwellers along the Nile
kept, for seeding purposes, the low-water
marks of that river. For 600 years those
records were kept and they, remarkably
enough, support the twenty-three-year
weather and sun cyele. It is further sup-
ported in the rings of trees from the age-
old forests and by the countless ages of
deposits in the beds of defunct glacial
lakes. It is even supported by weather
bureau records,

“For the past twenty-five years,” says

J. B. Kincer, head of the crop weather di-
vision of the bureau, “there has been a
very definite trend of temperatures above
normal and rainfall below normal.”

In other words, for slightly more than
twenty-three years we have been having
one kind of temperature and one kind of
rainfall. It is a cyelic period. The last
rainfall peak occurred about 1909. Since
then the rainfall has been less and the
temperature higher. This phase of the
weather terminated in two very severe
droughts, those of 1930 and 1934. Winters
for five years averaged warmer than nor-
mal throughout the United States, then
came the reaction—this past winter—one
of the outstanding cold winters.

“ In reaction from the drought of 1934,”
says Mr. Kincer, “1935 rainfall for the
United States as a whole was about nor-
mal. The fact that we recovered from the
1934 drought to about normal rainfall in
1935 and the further fact that, following
five years of warm winters, the past win-
ter was one of the coldest over large areas
of the country, appears to indicate—
though we have no definite assurance that
this is exactly the case—that the bottom
of the rainfall downward trend has possi-
bly been reached, From this, therefore, it
may be reasonably expected. rainfall
should go up and temperature down for a
considerable number of years to come.”

This bears out the twenty-three-year
cyclic weather tendency—twenty-three
years of weather above normal tempera-
ture average and below normal rainfall
average. Now the reversal—rainfall up
and temperature down for a number of
vears. And this fits in with the solar ra-
diation picture for the sunspots are “com-
ing back”—they are approaching their
maximum, forecast for 1938, And in-
creased sunspots cut down solar radiation.

How does all this fit into the 1936 sum-
mer weather picture? If colder average
weather is coming for a number of years,
how can the summer average for 1936 he
above normal to fit the 1913 picture? The
answer is found in the old adage, “One
swallow does not make a summer.” One
summer does not make a twenty-three-
year cycle, It takes twenty-three of them
and some may be above normal.
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FORD SERVICE EXCHANGE PLAN

FLUHL FUMP $1.85

GIMERATOR
ARMATURE $1.30

DISTRIBUTOR §L.OO

e

J|'| ..".
|1

j 1 N

YT dlutes pressump

CLUTCH DISC ASSEMBLY §1.7%

]
FORD V-8 CYLIMOLE ASSEMBLY
35600 [Shghity Higher Wt of Reckis

CRANKSHAFT REAR-BEARING CAP $1.00

\ PLATE ASSEMBLY S2.75

THE complete overhaul of an engine, or
the repairing of a unit, is usually a slow,
difficult job for the local repair shop. It
is an orderly, simple, efficient operation
in the great River Rouge Plant of the
Ford Motor Company.

The men who build your new engine
rebuild the used ones. The Engine
Exchange Plan gives you a shop-built
...not a garage-built engine. Preci-
sion equipment guarantees certainty
of result.

The Ford Engine and Parts Exchange
Plan offers real advantages to
Ford owners. It eliminates the

F O R D

M OT O R

old-fashioned,long-drawn-outand expen-
sive overhaul and substitutes a factory-
rebuilt unit which gives another long
period of satisfactory service. The price
of exchange units is much lower than the
cost of new units. Factory standards of
quality are assured. '

Ford factory-reconditioned units,
available through all Ford dealers, have
helped thousands of motorists to keep
their cars and trucks in first-class operat-
ing condition at very low cost.

This exclusive service is one of the
outstanding advantages of Ford
ownership.

C OMPANY

When writing to advertizers pledse shiention Popular Mechanics
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DOENUT

Build your wvehicles with the
original patented Musselman
Doenut Cord tires and wheels.
Developed by the originator of
the air wheel for airplanes.
Hauls heavier loads with about
half the effort. This tire re-
quires only 12 to 15 pounds air
to carry loads up to 200 pounds
per wheel without strain. Ab-
sorbs road shocks more com-
E]e_tul:,r than any other tire
uilt. Coasts from 25 per cent
to 100 per cent farther as well
as faster. Single tube con-
atmumn—demgued with a con-
strictive foree. New Cord
Angle construction with great-
f_l}aide‘w‘nll flexibility and longer
o,
The Tiffany of tires for build-
ing or installation on wagons,
scooters, bicyele trailers, wheel-
barrows, mudget auto's derby
racers, lawn mowers, factory
trucks, street markers, bhoat
dollies, beer trucks, utility
carts, wheelchairs and scores
of other vehicles. Write today
for literature and prices.

U. 8. Patent Mo. 2015450,

Working blusprint draw-
ings of any vehicle illus-
trated here 15¢ each. If
rou ean handle a spaw and
Ammer you can l‘u.ll.lll
any of thess vehicles in o
few evenings spare time.

WIN EVERY
COASTING CONTEST

Every derby racer or midget auto
egquipped with Mussclman Dosnut
tires and wheels has an advantage,
Do not handicap yoursell by using
Inferior tires or tires that Infringe on
the Musselman. Infringlng products
are nover sgqual to the original. Get
thls set for constructing elther a
coasting derby racer or o midget
auto with these Musselman Doenut
Cord tires and ball bearing eadmlum
plated dise wheels and have no re-
grets. If you are out to win coasting
races you will nesd the fastest tire
and whesl somblnation built. Tires
and wheels that will also stand miles
of punishment, This means Mussel-
man and nothing but Musselman
tires. Our detalled working hilue-
prints show you how to bulld your
chassls with good self-equnlizing
brokes and & steady, safe steering
control. These blueprint drawings
are 15¢ separately but furnished free
with every set ordored. Writa today
for FREE [llustrated lHterature.

MUSSEI.MAN PRODUCTS COMPAN'!
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‘jﬁ' ing Up an Ocean Liner
(Continued from page 54)

cause both act in similar fashion. Yawing
comes from a following sea. It is an alter-
nate swing in the stern from port to star-
board and vice versa, under the influence
of waves, the bow being a steady point
and the yawing motion acting as a lever
whose fulerum is close to the bow.

“Even old sailors sometimes have er-
roneous ideas about waves,” says P. R.
Bassett, chief engineer of the Sperry Gy-
roscope company., “A ship anchored in a
windless swell in deep water responds just
like a cork; it rises and falls, but does not
move in the direction of the wave. The
wave form passes under the ship without
breaking against it. This disposes of the
notion that waves ‘break’ against a ship.”

Stabilizers on the “Savoia" have reduced
a fifteen-degree roll of the ship’s decks to
a minimum of two and one-half degrees.
In a 2,200-ton vessel, a single gyro-stabil-
izer reduced roll from a maximum of
twenty-six degrees to three degrees. Tests
reveal that a ship’s engine loses about one
per cent of its propulsive power for each
degree of roll. In a heavy sea, it is esti-
mated that a ship may waste up to twenty-
five per cent of its power in useless roll-
ing. Increased skin friction and low pro-
peller efficiency account for the high loss.
The “Queen Mary’s” engineers and de-
signers have already placed problems in
the laps of the ship doctors. What, for in-
stance, is the effect of her 1,004-foot wa-
terline length on the vibration and stabil-
ity of the hull? Also, were the builders
justified in departing from the recent
practice of equipping ships with bulbous
bow? The Cunarder engineers claim that
their tank tests justify a return to the old
knifelike bow, a traditional form among
British vessels.

The earliest known form of ship stabil-
izer was the sail. When sails were dis-
carded, shipbuilders turned to other means
of stabilizing vessels. One of the great
stabilizing forces in the “Queen Mary" is
the combined weight of her steel hull and
the engines, 50,000 tons in all. The pro-
pellers themselves weigh a total of 280,000
pounds. The owners will depend upon the
ship doctors for a report as to how these
features of England's new flagship con-
tribute to her stability and comfort.
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SR e r, Q. Dl Uxitier Yul Catalog on axles & other trailer parts
- HQMAS THHILIH AXLE CO,, Dept. P.T
TRAILER SUPPLY CO. 2408 5. CRAWFORD AVE chicace, 1L
Box A-438, Wausau, Wis. <

BILD-UR-OWN

Boll Lyyn 58 big profite, Oot the complete sulfit,. You osm maks 3 Iilﬂ"*“'-u'bh"'"""':""
L1 d of el Inelvd in il it I s -
STt i S, Jet R P niee sy pn COAVTERS - MIDGET AUTOS- SCOOTERS,
- I vl Dwhere, r||1l1r

E. rh‘;uhmt I]unn.rpnr TRA -F" 'W- ." 'Tl:!]] Ef!ﬂga;:\rl?i:

3 lares Agures at @5a include ot ber suldmfa, san- | @ ARKER — ;.1'.1...| W hesis

mon, batilsabips, animaly Buck Rogers lors . -equi:l wlrl Ball Mansbngn, slss nthr

(31,001, Chaics u!. s ":':.'T..T-"l c m parta st REABONABLE PRICES.

FH EE E CASB '|'|nu : ; Blart at anee ta bulld your gwn, alse make monay ia
RAPAPORT BROS., 703 WEST OHIO STREET, CHIC R o~ g e

BUILD CLOCKS

Hall I wbarem —
wll“‘_:'ﬂq"hl:hrhllh Flu-g u.d.l.r-::lllmm

Dime beiugs - ‘H:?#- 'Bock and dimen:

whoaned rlﬂ-lrln.l: of -unlp b-ullli Craed-
fathet Doiew=—slar? e
HUEMPEL CHIME CLOCK CO.. BUILDING B, GUTTENBERG. MOWA

FACTORY TO YOU

NEW REMINGTON NOISELESS PORTABLE

AT LAST! The famous Remington
NOISELESS Purtnhlﬂm}'um foronly
Eﬁhl’.ﬁ?l];l ”dr'l; nd :::’::' Mot re-
u A’r T n
modern { eature. Freo ms!‘ 'g
t 1n; course. 10-Day freﬂ tru.l You
risk a pen WE PAY ALL
EHIPPIHGCE RGES Act now!
Write Hemington Hand Inec

152-7, 205 E.42d St., New York, N.Y. 10c A DAY

When writing please mention Popuwlar Mechanics

t‘ﬁ WRITE TODAY. Bead ab ance for FREE
L oL,
% BiLD-UR- GWN DEVICES

il.,u:- - L.a.u:l: T, CHICAGD, ILL

You're as Safe
as Your Brakes

With this convenient sized and
causily atmached indicaror, you can
check your brakes at any spesd.
Twenty mile brakes might not be
effective at 40 to 60 miles. Don'p be
& dangerous guesser. You can know
positively the stopping ability of
your car at any speed. Every time
you use the hrake, the indicator will
sbow hrake condition,

Send $2.00 for valuable meter come
plete.  Write mame and address
phinly. Give year and make of
your car,

Fitz Brake Service. P. 0. Box 1072, Joliet, 111,
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YOUR INITIALS

for YOUR CAR

2 Sets in Gold
and Red —

bl one for each c
side of car

TO ONE, yox have always wanted your ini-

tials on your car, to give it that extra touch of

distinction. Now you can get them from Du Pont

—your ewninitials, in stylish, durable letters which
you can apply yourself easily and quickly.

And, of course, you'll want to polish the car
before you install your initials,
It’s such an easy jobwhen you use
Duco Polish. You just rub it on
—and wipe it off! It soon cleans
away dull Traffic Film, and
makes the car sparkle like new.

HOW TO GET YOUR INITIALS

Purchase & can of Duco Fuh!h Dum
eaner or Duco-Wax and send “E

which you find l:m top of the c:.n] Wit

c im mlmph and your name and
dress, to DL L Annex ?,Wl.!ml
ton, Del. We wdl send you prom
two sets of your initials, one for Etl:
side of your car. This ofter is made for
a limited time, and is good in the U. 5

DU PONT
DUCO

POLISH

for Duco, Dulux and Synthetic Enamels

|
i

FYgf

‘fdern Wonders of an Old Art

{Continued from Coloroto Section)

L ].un enamel to serve wou in more and

more ways, here are a few simple things
to keep in mind in buying and using por-
celain enameled produects:

In the first place, know you are getting
porcelain enameled ware when you ask
for it, and not something covered with
“enamel” paint. Porcelain enamel cannot
be cut or scratched by a coin or pin
scraped across its surface, whereas paints
and lacquers fail under such a test.

On such produects as table tops and sinks,
where fruit juices and other acids come in
contact with the working surfaces, it is
desirable to ask for “acid resisting” por-
celain enamel, which is especially designed
to resist the action of such acids.

One of the outstanding features of por-
celain enamel is the ease with which it
may be cleaned. A damp cloth or one
dipped in soapy water cleans a porcelain
enameled surface quickly and easily. If
the dirt or grime is a bit tenacious, how-
ever, ordinary cleaning compounds can be
used.

Porcelain enamel is essentially glass and
any cleaners or solutions that you would
ordinarily use on a plate-glass mirror can
be safely used for cleaning it.

‘Some Metals Get Stronger
as Time Passes

Instead of “crystallizing” and breaking
down with age, some metals actually con-
tinue to harden for years after they come
from the furnace, according to Dr, Har-
rington of the General Electric research

Iaboratory.” hardening of metals is a
process undeygone in production. When a
mason lays g brick wall, he sometimes in-
serts piecef of metal or stone to hold to-
gether thefdifferent layers of brick. Nature
sometimegs does a similar thing in steel.
Layers pf iron atoms may be kept from

" [Our Bureau of Informationdwill answer

questions regarding articles in this maga-
zine, if accompanied by return postage.
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SPORS |

wholesale mmffc*g

3000 ITEMS

FRE WHOLESALE

CATALOG

Hot off the presa, Shows

over AN fast  sellers  of
every deseription nat rock
botiom wholesule prices. 194
popes nre chuck tull of bae-
pmins and 153 Big Alonoy
Muking Plans for Agents,
Jobbers nnd Dealers.  This
catalog s FREE—Seml for
it today.

SPORS COMPANY

£-36 Main Street
Le Center, Minn.

Make Glazed Concrete Products
NEW MONEY MAKING BUSINESS

Aanke ber |ILr|I||| |||| 1rq-|i elaze finishes on conerete pottary,
il e, w: alls, novelties, New, perfected, low cost method,

SPOAS COMPANY

Ll EENTER sl SITA

"-I ll-n"- A :ihﬂqhnu:nh ul Vil 11||- ]_|| |]|:|:'II|- gz, 'I-I-I|I|l:-1|l
molds, power or --|--1|_1.' tools. Use unl_'.' aaned and
cement. No experience needed, Learn glaming,

|.|||v:|r|.'l1'|.1 Wit |F|Iu—u!| g, i iLtEry mnlking.

AT money i your own business, Send
I_ﬂl TODAY for booklet, color plates and
complete information.

NATIONAL POTTERIES COMPANY
424 Second Ave. So., Room 21
Minneapolis, Minnesota

CHARTIER TOOL HOLDER Fis ANY
GRINDER. You can pul laciory pre=
cision ed - on twist drill bits, plane
iromns, I-I_ cutters. Crind inside and
outable geeu .!I..mrl-. e Dy :| g

ffy ¥ ned 8 . b ..Ii I!- el -'I l" : : " l-.-
‘-}f I-'- I ||'|’]Jl|'|'|| r|I by sl I
ﬁqr'- s A E.. H UEH“_FI EU B4 Clinksn A, , Onpl, 12, Osk Park, NI

UILD YOUR OWN FANS. 20 inch aluminum prepel-

lers for eeroplane fans $3.50. Shipped collect,
Michael Electric Co. Fud Wulll'l Texas
p— R 2

Catch Fish!

Eela, Mink, Muskrats, wilhi ow
new folding galvanized STEEL
WIRE TRAP. Write forour FREE TRAP OFFER and Bargaln Cat-
alog. 51 Bexnl our famous Filsh Bait FREE to Introduce our traps
WALTONSUPPLY CO.. 1509 JUNIATA AVE., 5T. LOUIS, MD.

FREIGHT
SO up s
ERECTED

1|rr|||. | " u.'l'u.;l l|| iigiikis |-| !l
By Frem antn

u. 8. H.I.IIM & GRANITE CO., Dent: A-18, Ouecs, Florida

Yl ) AGENTS Make 380 Monthly

pelling 1D CARTER WINDOW WASHERS dnily
|_5..||||||_|.| polishes. Mo mus. Guoed Heistheeping sp-
prnwnl.  Hewlrletsd territory Write todar,

Cartar Fuﬂu:ll Carn., 998 Frvnl Avae,, Claveland, Ciia

GROW MUTHRDOMS | n your cellar or shed, Exchusive
oW process.  Dgger, better, u*;lll--l::‘:ri.'rllih Mlore
money for you! Ensmoun new oesad, Vo buy
Mushrooma, Wilis lar Fres Bash,

Amarican Mushroom Industries Ltd., Dept. 647, Torents, Ont.

INVENTION WANTED

I.' I]rl.-'

% i I. : Pl § T H " i !
I'_-'u“ .n'llln Write full details iilll Il-lr:l]llr . IJIT Iﬂlilrun Et- 5'
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AT LAST—YOU CAN BUILD
YOUR OWN SHOP TOOLS...

You can save up fo 75% by
bullding your own shaper, iﬂ buys cattings
milling machine, drill press, or ibis 10" matal
?rin.dnr and 12 other tools shapar,

rom our perfectly-designed

and shop-tested castings,
Hundreds of schools are

using them for “project”
work, Mever a complaint on
quality, design, or price.
Wonderful chance for hob-
byist or machinist to build
them for re-sale at hand-
some profits. We give you
actual help and proven
sales methods. Portfolio of

& blueprints, 18" x J!“_f}”
shaws the following wunits:

[ Fleor Drill
Press
Bench Milling ] Dfi

Machina
irplnnl
Iﬂﬂ

4" Bench
10" Metal [ O Gnn;::
Shaper [ 4" Banch

Grinder

Dividing (] USMP‘:_“H

ar§

P H“'{i{“" = O ﬂ mr:ulhr
P

$29.50 buys castings and 4" Bench O 0 16 !'wh"I

materials for H'Ii[:g Banch Yisa O E:rd Saw

HIIII? Machine, Alm sald  paneh Drill (] = B 5" ey

ﬁn;;' :i!hu: “di m:htl-‘dd Press - H.:dlls;f:

A
Pr;:'lh oFf Gascrip Iﬂl'l-.- al ‘" Jﬂ;ﬂl’“r D E'th'l'l

Complete portolio of blueprints Euﬂpﬂld $1.00. Any single
blueprint 10z, Our castings are the result of intensive and
successful lannnrmq. Only ordinary skill needed to bulild
them. Low fr-liﬂh‘l rates to all points in U. 5. You get low
prices and high quality. START A PROJECT NOWI

LEWIS MACHINE TOOL CO. &\ Fioieat

SAN FRANCISCO

BUILD IT OF STEEL!

Urse wenr special alloy sies] chaagls l:nr! Trame. Mo welds
ing. Fratem wit h spovisl mon balie.  Sfodomm,
light, sturdy., Equnl of fastory _-ur.. Send today for

H:n- aﬁlrl fill fmstriet o m—lfu wlsatn, Iﬁh’ 100,
ND COACH,
201 North Wails Strest  CHIGAGD

Beautiful 18 in. Modal

Win a Free Trip to Europe—Cash and Other Prizes

Get the IDEAL Ofieial Contest Kit of the new, gigantic Superliner
containing & completely shaped and finkshed * ‘Redi-Form” Hollow

ssign-printed balss wood decks, prinied window pontiomns,
22 metal life bonts with dawvits, 2 metal snehors, 4 heuss nnlpellrrl

ready materinls for all Fuperstruel uen and fittings, ooment, colored
neroyunr, 'lll-llllﬁllli" wir Alse Full hlslsl Blee '||-||¢ it |I '|h truirt iome, 10
pirge pholos And 40 detail d.l.nqrnu "

10
Ask your Dwaler or semil order direst;. Deseriptive Llfru]u-r Fres. r s 1 l;ll':_.;,l-:

The IDEAL Company, 26 West 19th Street, New York, N. Y.

When writing to advertisers please mention Popular Mechanfcs



‘_,_,-II ) . Send for the latest ALLIED Radlo
| ; [ -‘l““‘ —4 Catalog. New Metal Tubs radiss—bat-
[ 49) ] tery, 32 Volt, 6 Veolt and Aute Scts;
i ___,_,—-"'c_"'l_"l.- dorens of new Sel- Bullders® Kils: every-
e il | thing in Short Wave Recoiving and
""] S A i '_:__nﬂdTl'!hll'l‘llttllR:l Ellt:_llﬂm'r'“t! in--plr P;JuhHu
= e resd Amplifiers and Syslems: alzo thou-

- =" gands ol exagt duplieate and repincemont

parts, radio books, tools nnd latest test

cquipment.
“BUILD YOUR OWN"
Write to ps for free parts lists cov-
ering the | Tubs Portabls (R209): 2
Tube AC-DC sef ‘R211): Beglnners’
Metal Tube set (R219) ; Improved Little Glant
4 Tube AC-DC (R220); 4 Tubs Battery sat
gnm}: Beginners’ All-Wave sst (R224); All
A Star Jr., Browning 33, Thordarson Am-
lifiers, ote. We can supply matched kits for
wilding any Popular Machanics circuit.

B33 W. Jacksan Bhwd.
Chicago, lllinois.

Dept. K. =

7 Send me your FREE Radio Catalog. =
|

|

]

[

[ Sond me Parts Listfor. . .. .. . .covvveernnniniansananas
R L s B S S s e e R e
RO . 5o v s e e s e

.'-_---------------.I
P NEW ogtor

; Double gripping the en-
P tire length of saw atone time, = Elim-
£ \naleVibraline, Fastensto an{;l.tlckm of wood, Life timeclamp.
A AN pteel. Over GOO0sald 1n Angeles, $2.75 Pulpd. Agenis wilis,
i. A. Waller Tool Co., 2622 Badford St. Los Angeles, Calil.

9" MOTO-TOOL

Does many jobs speedily, easily—grinds, drills,
engraves, sharpens, routs, carves, polishes, ete.
Universal motor—about 20,060 R.P.M.—plugs
in any light socket A. C. or D. C. Handles as
lightly ns & peneil, Weighs 6 oz.—yet strong as
larger, heavier tools, Oilless—sell aligning—
ball thrust bearings.

TEMN DAY TRIAL, satisfaction gusrantesd or money
buck, 20 po, general utility wol set $5.75 extra.  Hend
for frea Crafisman’s Handbook.

-y

= 3 i
1:‘1‘|

R

DREMEL MFG. CO., Dept. 287, Racine, Wis.

Make Big Profits

Filing Saws by Machine

Start in Spare Time—Earn Up to $2 or §3
an Hour—No Experience Needed .

4 m atill operating my Foley Fllerafter § yeam,
Rusinrss better than ever this year,"” reports o
J.W_Velth, Pa. A FOLEY Auiomatio Baw ' =0
Filer files hand, band and clroular saws per- {i= \ !
fectly, quickly. No eyestrain, All eash busi- i
ness, no canvassing,  Bend podteand for
FREE PLAN, no obligation,

FOLEY MFG. CO., T16-6 Foley Bidg. - |
11 Main 5t. N. E.,;, Minneapolis, Minn. =
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Amplifying String Instruments
{Continued from page 101)

nections will, of course, vary slightly ac-
cording to the type of detector tube. A
small s.p.s.t. switch is inserted in the grid
lead to the detector tube to simplify the
change-over from receiving to pickup.
When the switch is closed for receiving,
one of the pin plugs in the pickup must
be removed or the receiver will not work.
The pickup leads are soldered to the grid
and cathode; X2 may be made directly to
the cathode terminal of the tube socket.
Connections for various types of detector
tubes are shown in Fig. 3-A. Before the

FET01 ADSLTT
ABLE OUTPUT

™ LOUD-5PTAKER —

guitar can be operated, the steel strings
must be magnetized with a horseshoe
magnet, This is done by running the mag-
net over the strings and testing until sat-
isfactory reproduction is secured. A good
magnet, of the type used in a model-T
magneto, is run along a string with one
hand while the string is picked with the
other. Move it in one direction only. It
may be necessary to reverse the magnet
for best results.

Any instrument using either steel or gut
strings may be amplified by means of a
small crystal microphone and amplifier
designed especially for the purpose. This
midget crystal “mike” is fastened to a
rubber vacuum cup which holds it in the
position shown in the photo and Fig. 4. The
vacuum cup not only secures the micro-
phone to the instrument, but dampens out
extraneous noise caused by handling. A
schematic circuit diagram for a crystal-
microphone amplifier, suitable for faithful
reproduction, appears in Fig. 4-A. This
method permits the reproduction of any
stringed or wind instrument such as the
saxophone, clarinet, violin, banjo or guitar
at greatly increased volume.
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ype
BurnerSlips Into AnyGook Stove

Cooks a Meal for Less EfS P57 v
.t =

Beats any oll burner for low cost, perf
wrrnmu:m—buml cheap ail new way

without pre- riting or cloggl -
ﬂ'uicﬁu heat Simple Turn ﬂnﬂ;":‘p"_

30 Days’ TRIAL Eﬁ“‘_ﬁm;fﬁmr :
Sty by S ' e, Pl oo

FREE SAMPLE .7 toone enee.
Fuﬂ AG!H“ rlll.'tl.!IHT'Iln-Illlll!;:-.:rlf:n 1::-:;;
Eaki= orders. WRITE QUICK. e fipst 0o learn how
to makes REAL MONEY space ar Tall Lisa — mai] 1o

poatcard tedar. UNITED FACTORIES
J=T51 Factory Bldg., Kansas City, Mo.

SPECTACULAR INVENTION CUTS GASOLINE BILLS
up to 355—EMBODIES ENTIRELY NEW PRINCIPLE

ntreducing — Lesan-A-Mix — Sensational New
Thermastatic Alr Contrel Valve. Now comes n new
discovery which has been long nwalted by automoblle
owners—A Real Gas Saver! Based on sclentife prin-
ciples, endorsed by motor experts. Leen-A-Mix glves
cnrs more speed—axtra power and pep—yet alashes gns

SALESMEN
BIC MONEY
Clark of Imal,, sold 33
| days. Gt TOUR
nemer FREE
Muney,

BustE.
Ford driver reporta mileage boosted 50% —from 15 to
3 milea per gallon. Amazing results have been ob-
talned on all makes,
MAKE UP TO 540,00 DAILY!
Ew[’r‘y car owner 8 potential market for Leen-A-Mix.
No wonder Kellar, Illinols, made over $50.04) In one day. You
ean do as well—maybe better. Write for money making sales
plan and lberal fres test offer.
ETAL 5P IALTIES MFG. COMPANY
Daept. 12 Chicage, Illinels

Profils ASSEMBLE YOUR
OWN KAYAK =+ /TS EASY

No experience

required. 16 new models,
10 to 20 feet— 1 to 4 pemons.
Safe, light, noo-sinkable, Hest
materinls, Complete cut to NE ns-
aembling kits. Money Back Guar-

Powinge for

plammnd big  mnteed if not satisned.  Ask for
Stuing. agent’a blank. Free Paddle.
—l KAYAK BOAT CO., Dept. P

; o 147 East 84th St., M. Y. City

—HIGH POWERED TELESCOPE —

Moal poawarful mads for the money!
ll.ﬂ'ﬂ

«  (Can wee moon's erstara
'rllld Bupe
Powsr 30 Tﬂ-—llll':

& sertions.

Bimiler to whove bist more peaweriul,
Dusrantesd o s B0 Umss larger in sul=
o mnd 30 pimes slossr. 31 mm. abjssiive d powas
il lEnas=s, Largs fold Inelisdens powerful misfoscops
. (i

]
fun ¢ ek
BROWNSCOPE CO. Dept. 47, 214 Fitth Ave., New York, N.¥.

Trailer Parts Catalog—FREE
Lowest prices—nxles, wheels, springs, beds, windows, sinks,
eouplers, pumps, stoves, screens, shades, 6 volt radios, battery
chorgers, ventilntors, top eanvos, every house Lrailer part. Special
affer to manufacturers making trallers for anle—dan’t (il to ask for,
KAR-A-VAM INDUSTRIES, Dspi. A. 308 W. Wandolph 8L, CHICAGD, Il

Build Your Own

Wind Charger from old saute generator. We
al_mw you how, Make monoy building for others.
Light your buildings and play radio, Dime hrings
eomplete plans and f't‘lllﬂ{lllt. 20 other generntor

15 power long rangs telsaco
of Lims on poaket walch a lHoek awsy.
Apprac. 3 it long. Fino lepees, lreas
El.q. (=] uny poweriil mieroseope.
ol, magn. 813X, Ouly [
paid; . O, [ 3e extrs.

Il.ﬂ!

changes, motors, welders, clectric fence, electrio
outboard motor, ete, Satisfaction gunranteed
Lelay Mig. ©Co., 1447 Lake, Minneapolis, Minn,

When writing please mention Populor Mechanics
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Now low priers on modern 40 Voli “Blmplified*
Are Wolders maks this big pay nisisess syuilabls
i mbaspes LAt Bever belure could afferd i1 18 apens
ihe desirs La 1hs bigger prodfit joba, The new s |
bimrt |5 snsker Lo opefale, mueh Caster, 1 his is s
day's mjigerlandly ., Don™ miss b

Build Your Own
J"II_“ slils Welder with Hobart Crastator
il amd suto sngine of etk Lets yoy
aperls  Any er, Papecially on the
el nlile oaita joba, Esally sives you

WITHOUT 03T 10 ou
Mabari pass fis
smm way owt ol
profiisinm shart
time. withoui o
eonl mi cosl 1s yoo,

The Hobhars pay -

(

A went pl is ih
" mm s ihe
FPortable Electric swnut Thivernl #iTer
Wew low cost on amall sies ws well as .
large, The mast profitable are weldor ever made,

yar shop com o, Welds fnater, botier,
FaslerT, savEs surrenl.

Easy to Operate
Hobinrt Welders have “Simplifed™ oper-

Alium

Thils menna lnater welifing—wiih
beht current lof svery b, Hobary
il ki, i 4llrﬂil:l‘in+r men can weld
i ¥ ata] wicossslnlly, The mystes
i cheeriainty af ahtalning correct l'rJlI{
Biig ouffenl seliings dm emsoved.

60 % Extra Capacity

Uhver ald -IJI- 25 Volt 'Welilsrs—mnores
sary for welding whih Lie new soaied roda,
Autumatie peactanes lrts wien handbe bahi
welding workk wiibout lesbig ide are.
Users don't umderstand liow they gt
nbmg with the old siyle welders after
wsing Lhin prw Hobsrt.

Remote Control
Al i makes pomtowih Hobart, Think of
bwing ahls to eontrol your welder from
any workmg point. Saves Hme, temper,
and sliminsies ike foe & hiclper on
vverhead or coneesled wark,

“Pays-For-1tself” Terms
Extra sarmings rod savingy nake it eany
Far yois e wn s Hobart wit kot expemse
bis wimii,  Vom pan even remi s Habart
witrut] liter goarehase i1 with irese ol

rent. Cheek Hentnl Parelines Plan,

GET THIS VALUABLE
MANUAL

:::Irﬂr:wdl:h:::: wlll 0ol ime the welding

at Our Risk
to Prove it Pays
Mail Cormpen.
ot froalhor

HOBART BROS,,
= Box M-TE, Trey, Ohle

1 Tell ma s mleul—

{ Bullding My Uwn Portable { iCamplots (las Enilnn
Welder v

[ TRleciric Divive Welder (¥ B Days® Triol=Esay

{ ) :::-I;;:_EII:EI;E-:IL.-T uf P!|rr||l-}_ﬂrnl.

[ 4 Weliling, J

Alseud I:!.li i h.:llzl llum-h..- IH“ e

Addir=e

Iuterested 0 0 80 DAYVE TRIAL 'CIEASY TERME
HOBAR'T 55/ ccrs or ARG WELDERS
FASTER - SAFER - CLEANER
7200 Strokes per Minute Ntw

ORI <coir-o on SYNCRO
SUPER

Astounding perform-
JIG SAWS

ancel Cuts up to 17 or
more, with smooth,
clean edges. No sanid=
Ing required. Aeccurate,
Aturdy, eMelent—a roveln-
tlon to akilled eraftsmen in L
handling both Intrieate de-
glgns and heavy work, Ideal

for cutting light metals , veneers and plastics,
Operntes on 60 eyele, 110 volt AC, without
motor or any reciprocating Heguires no olling. 107 square
table: 13%" throat: adjustable gulde; variable stroke.  Complete
with underwriters approved eable and rubber plug.  Bullt for years
of continuous servies,

i TL RRC LETERATURE TORAY,
FREE e matue fig il fornintivn And Mustratad lrariurs, FREE
FOLDER SYNCRO DEVICES, INC.

511 Boydell Bullding Detroit, Mich.
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HAIR TONIC and
DANDRUFF REMOVER

ELIGHTFULLY rids your scalp of
every speck of dandruff. A single
application stops that miserable itching
-+ A single bottle corrects annoying scalp
irritations; lends softness and Ybuuty to
dull, lifeless hair, but positively does not
discolor either hair or scalp. Use Lucky
Tiger Hair Tonic and dandruff remover
now and en;tz the tingle of new life and
cleanliness. /At Druggists and Barbers.

PHOTOGRAPHIC
, ALMANAC

and Rargain Book of
ERAS & SUPPLIES]
Fapliitia LELOSL ifveh Lhotin m-!h-.d.-

 Makiv, r"'?"u'k'.#hr'iﬁ'é‘;"
nk ko, for
A Imud.ﬂ'ﬂl of mman

Camerns, Lenses, I"l;m; Irlr Weed

== mi @acc
== E:ITI l.t'.lnu 'D.I.:l‘:ll.:ﬂ'l |"w EI
t.m‘r!u.L CAMERA CO. Est. 1889
230 5. Wabash, Dept. k7, Chicago, U, 5 A,

BIG MONEY Assembling

NEW BOAT!

Mllm big money on each 20-1h  Mead
KI1-YAK, you easily assemble at home
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N Tigers Are Gentlemen

(Continued from page 39)

&villed man staring the wild beast out of
countenance. As a matter of fact, the man
doesn't stare the tiger out of anything.
The tiger merely gets tired of looking.

We had runners who had often met ti-
gers face to face in this way and they
considered these experiences the normal
thing apt to happen in the jungle. The
runners often lost our messages so we at-
tached the envelope containing the mes-
sage to the end of a split stick and the
stick was carried by the runner. In that
way we found they never handled the
message and took better care of it.

One day Samuel, my best runner, failed
to return on time. We became nervous
and set out to look for him at dusk. The
carnivora begin their prowl at dusk and
usually are hungry. That time is the most
dangerous to be caught alone in the jun-
gle. So we hurried our search and about
a mile from camp found Samuel. He was
stretched out in the dust of the trail, his
message still on the stick. At first we
thought him dead, but on turning him
over we discovered he had only fainted.
He could only say he had met a tiger.

“What was so unusual about that?” we
demanded, for Samuel had met eleven.

“But this tiger was different, Sahib” he
explained, “this tiger sat down!”

At first we thought Samuel was lying
but thirty paces down the trail, we found
the footprints of the tiger. We could read
the humorous story in the dust.

Samuel was right, There was the im-
print of the huge cat’s body as it sat in the
middle of the trail and just behind that
imprint was a little fan-shaped declivity
scraped by the tiger as it had twitched its
tail from side to side. And that gave us a
clue to what actually had happened. It
denoted extreme tiger curiosity. The tiger
probably had seen many men during its
wanderings. However, Samuel was dif-
ferent. He had a stick on the end of which
was a strange white thing. It was a curi-
ous sight, worthy of a sit-down and a rest
to better appreciate, And so the tiger sat
down to watch Samuel. After a time poor
Samuel fainted. How long he stood fac-
ing that tiger we could only guess. Any-
way, after he fell down the stick stopped

{Continued to page 138A)
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ﬂuﬁ' {Continued from page 138A)

shaking, the tiger was no longer interest-
ed and went away. He could have taken
Samuel with him, but he was a gentleman.
Another curious incident occurred in
that same district. We had shot a tiger.
The cat flopped over with the first bullet.
Four of us jumped down from our ma-
chans without giving the usual shot-in-
the-neck that assures a dead tiger. He
was a beautiful specimen. The shikaris
immediately laid him out to measure
while we stood around admiring his size,
In measuring a tiger it is customary to
lay him on his belly in a erouched posi-
tion, drive a stake at his nose, straighten
out his tail and drive a stake there. The
distance between stakes gives the official
length. My shikari finished driving the
nose stake, then took hold of the tail and
gave it a little yank to straighten it. With
that the tiger suddenly coughed, got up,
and, while we scattered in undignified
confusion, walked majestically off into
the jungle before any of us could reach a
gun. It merely proved one must never
assume a tiger is dead until he is skinned.
Occasionally there are serious accidents
when novices hunt tigers before they
know the game or fully appreciate that
the tiger is one of the world’'s most dan-
gerous beasts when wounded and cor-
nered. Its tremendous strength, swift
roaring, rushing charge and the catlike
ability to eling to life when, by all rules
of the book, it should have died six shots
ago, make it a worthy opponent for any
hunter. In India the favorite method of
hunting tigers is by “beating.” It is a
technique developed to give the hunter
the greatest amount of safety as well as
providing him with a test for his skill
The tiger, it must be remembered, ranks
tenth in intelligence among animals.
Usually when we wished to stage a
hunt for visiting friends, we first tied out
“kills" which were live water buffaloes.
The tiger found them in the jungle dur-
ing his prowl and dragged them away.
Knowing the location of the nearest wa-
ter hole at which we believed the tiger
would drink after his feast, we either sat
up during the night and waited his com-
ing for water, or we plotted his sleeping
place from the location of his kill and the
water hole and then “beat” him out with

{Continued to page 140A)
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lg q.l'},z "){cunun-.ma from page 138A)

ative noisemakers while we waited over
a clearing through which he had to pass
while making his escape. The water hole
sitting was done at night, the beating dur-
ing daylight. We use the same technique
when photographing tigers. Instead of
shooting them with bullets we use film.
The latter is far more exciting,

Our jungle was some 135 miles from the
end of the railroad. We had a small mo-
tor car with which we transported sup-
plies from the rail head to our field camp.
One morning, while returning from such
a trip, we were passing through a section
of thorn, grass and tree shrubs. The
stillness was that deathly silence only the
dawn jungle knows, Suddenly there was
the sound of a shot not far off the road. I
slowed the car and listened. A piercing
scream filled the jungle. Two more shots
roared, then silence.

Not far inland I found several natives in
the trees. They were shivering with fright
and pointed into the tall grass near by.
Lying face down in the shoulder high
cover we found an Englishman. He was
dressed in khaki shorts and his tan shirt
was ripped from his back exposing a lac-
erated mass of flesh, He had a nasty gash
in his cheek which exposed his teeth. In
the grass near by my servant found a ti-
ger, dead. Three heavy caliber bullets
had smashed all life from its body. We
rushed the Englishman to the mission
hospital. The doctor there spent the
morning stitching him together,

We could find no identification of any
kind in the man’s clothing but two days
later he regained consciousness. He spoke
with an acute Cockney accent. This, to-
gether with his terrible facial wound made
his speech unintelligible. He became so
excited when he realized we didn't under-
stand him he lapsed into unconsciousness.

The fourth day there came to the mis-
sion a distinguished looking Englishman.
He introduced himself as a motion-picture
director just arrived from Bombay. He
had been making pictures with a large
cast in northern India. Their work fin-
ished, he had sent his ecrew home, retain-
ing two cameramen with whom he had
camped about thirty miles out. Needing
more supplies, he had gone to Bombay to
make arrangements and upon returning

{Continued to page 142A)
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esily muke—hard to find material sueh ns
forelen woods—lovely eroteh, butt, burl,
fiddle back, ete,  Vencers, panels ad Solid
Woods, Lists and [Tlostrates 76 Hloe Print
Diesigns for Seroll Patterns, Inlay
Table Topa, ete.

=4 CRAFTSMAN WOOD SERVICECD,
M“;t' ' lﬂ# Wa Hhis All Over the Waorid
J 2723 MARY STREET CHICAGD

BIG: LEADER — Sells On Sight
Genuine Leather Ties §/n-Hants an d
+ Boys., Look [like silk. Durable, neat, won't
| wrinkle, Cleaned with a damp eloeh,
BEAUTIFUL NEW SUMMER PATTERNS

Be independent ; have your own bosiness,  Itle
profits, mepeat orde Yoing man sold & one
night after school, o salex ability Desded.
Men, lailles; 8emd fv or stamps for sampli
ani kit 1 muntion free.

CENTURY TIE CO. (Mirs.). Dept. A,

2345 W. Grand Blvd,, Detroit, Mich,

ALUMINUM FAN BLADES

Can be made with Foundryette sets which contaln melting furnace,
moulding sand, eruoibles, Nasks, ete., as roguired for making cast-
ings. Foundryette 353 with 24 oubleineh erucible capasity, welght 65
pounds, costs §23.60 F.O.B., K.C. Hoth Domestie gas and 110
violt, 60 cycle energy required for operation.

KANSAS CITY SPECIALTIES CO.
P.0O. 6022 Hansas City, Mo.

MAKE MONEY PRINTING <2

letter and billheads, clroulars, cards for friends,
12::\-. time. Easy to learn, eas

nting Presses 512; new type faces, complets
agupplies, lowest prices. stamp forjeatnlog.

PEIFFER CO., B0-A; & Columbia St., Newark, M, J,
up or make your own selection from FREE
eatalogue. Do not fall to gend for it today!

Buy your fireworks direct, Assortments £1.00
H. E. ROEHRS CO., Box 45M, Closter, N. J.

Mra. M. M, earned $267 in 3 weaks (sworn stabe-
; ment) ralsing mushrooms for ws In her eefiar]
Exesptional? Yen, bt your collor, shed, barn may ba suitabl
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TOOL OF

1001
USES!

FASTER,
BETTER JOBS!

Does away with slow hand work,
P‘Iu&n in nny light socket. A, C.or /

D. C., 110 volt, 13,000 r. p.m. For &
uee at home in shop or take to job,
Uges 200 different sceessories—
grinds, polishes, routs, drille, cuta,
carves, sands, pawa, sharpens, en=- (°
graves, 310.75 and up postpaid, 3 .

3 Accessories FREE.

* THE De Luxe MODEL

Revolutionary Performance
For constant service . , , nothing else like thia easy-to-handle
production tool for eaving time and labor, Fostest
smoothest, most powerful tool for its type and
weight , . . 25,000 r.pan. postpaid,
\ 6 Accessaries FREE.
\ Order Either Modelon lﬂ-ﬂ:‘r Money-
Back Trial or Send for FREE Booklet.

Y e Y e ¥ e W N . .

: \,’ Master Craftsman’s Set

17 useful accessories to grind,
drill, polish, rout, sand, saw, eut,
engrave, earve, ete, $5.00 Postpaid.

Chicago Wheel & Mfg. Co.

108 5. Aberdeen St,,
Chicago, Il

SEND FOR ,
F2ee BODKLET

FREE ELECTRICITY

From Wind Power

" Power, Radio, from Aute
Generators. ew Copyright Book with over 100
Fuaets about Wind nrgers.  Wind-Propellera—
Generptors—Plants—Batteries.  Answers all gues-
b tions vou should know. Including plans for 6 or
L 32 V. Plant. Send 10¢ for plans, facts and eatalog,

CURRIER MFG. CO.
405 Terminal Minneapolis, Minn.

REDUCE NOISE
ON ANY CAR RADIO

3 PURPOSE ALTO-RADHID CONTROL
& SAVES SPARK PLUGS AMND GAS
® INCREASES SIGMAL STRENGTH
* ADAFTABLE AS ACTUAL ANTEMMA,

For LI

¥ Bend Cash, Chevk, af minney omder wiio b inclsdes

Postage, mant C 0 D0, i desbred 15 extrn

il LANGERS - 7929 W.FORT_DETROIT.MicH R " |
DROP CENTER TRAILER AXLES

567 Std trend E7.50, oversize 62° tread $8.50
1 %% aq. 4% drop center to fit Chev, Ford A and
V-8 wheels, book of plans with order, Teellm Mig.
Co., Bax 25, Callege Fark Sta., Dupl. A, Dakreil, Mich.

L
bring modenie meome. ook, pielures, sampls free. B, 1900,
UMNITED CO. 31848 Lincaln Ave. Dept.T0 CHICAGD

EAFNESS IS MISERY

Manir' Empie with defestive hearing and
Hend Nolses enjoy Conversation, Mov-
les, Chureh and Kadio, beoause they nss
Leonard Invisible Ear Drums which
resemble Tiny Megapbones e ting

in the Ear entirely out of sight

Mo wires, batterles or head plece,
They are inexpensive. Write for
hooklet and sworn statement of
thelnventorwho washimselfdeaf. DRUM

A.O.LEONARD, Inc., Suite 699, 70 5th Ave., New York

When writing please mention Popular Mechanics

A strange new fluid, proclaimed by a few men
privileged to see it in action as & breath-taking
money-maker. More astounding than the al-
chemist's  dream—sao  revolutionary that it
sweeps seores of are-old products into diseared.
Bkeptics convineed by magicehemicalsolutlon, First
announeement brings wave ol publicapproval. Im-
medlate opportunity for men to beeome independant
In new Industry. rEsT KIT FURNISHED

Prodpees guick. slinple, comvincing evidepoe of seieniific discovery
befare astonished eyos, Bant st cur risk. Bend mame omby. N
money.  Pealtlve proof  without oblignibon.  Jusk todsy.

OGDEN CHEMICAL LABORATORIES, 310-8 Eas! 3rd St., Clacinnail, Ohin.
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AGENTS WANTED

TO SELL R
The ELECTRIC || :
CARPENTER

Carpenters,
Cobinet-
maokers,
Meochanics,
Handy
I [ T
Craftsmen,
and Hales-
men Lo

Demon-
ptrating

CEmMOTL.

provide com-
tlnlu l'-nltﬂ Manual,
iberal commission

paid. D:u:uunti. 't.n
h nits who qualify.
"-":F: turn dver leads
nx they are reeeived
from vour vieinity,
Senid complete information first letter,
wanted.

This i= a real opportunity for men of woodworking ex-
renrnce who are ambitious to earn a liberal commission
or pleasant work in spare time or full time.

The Elestric Carpenter is n complete planing rmill. Runs
from light socket. A rugged, strong, practical machine;
woighs 600 Iba.  Performs 35 different woodworki upl:rn.-
tions . . . 7 machines in one. WRITE TODA

CARPENTERS MACHINERY Gﬂ
253 N. 11TH STREET PHILADELPHIA

The NEW “CUB"—Easy to buy, Easy to fly

State Territory

~r

Buy a “CUB” and learn to fly FREE
¥
THE NEW F gt et .18 tas gove o watiog

?— ments  over thu m_nr.u.tlu nul ol CTUH—
“cu Amvriea’s SAFE Pline. Fiyers the world oyver marvellesd
nt I:Ilr old CUB beeniss it Lln.lu.:h'l. .Ih-'l.n within the avernps

“90 ming's huodget. 300 sald st ypar.  Orders for the New
CUD mdiesin 500 will b= bounghi this yrar It osls iwi
c“" more than 0 moderate nruﬂl ear fo bigy; posis lpss 46 Tun
than the mowel seasimdonl r--u L) p CAN wflford e

Easy Paymenls by amd Fly s Sew OU K. Eaey torms. Sonfor fren folder.

® The NEW “CUB” IS SAFE @

TAYLOR AIRCRAFT CO. No.s, M 51 BRADFORD, PA.
NEW i inic SOLDERING IRON
:

— ennbles anyone to do an ex-
Fn soldering job in
lo

g"- usunl time—nothing

|| wolse llke it—absolutely new
noiple. Holder fows
m pul.tl.t like Ink Irom a
fountaln pen. A high gual-
Ity tool made of Dnest ms-
terinls  with 1040

thumm-m"’m el
SEND ONLY $3.00

in A today for eomplete
outit  consist of Jowel
Bell Feeding Electric Sol-
dtr]nz irom, 6 feet electric
:ﬂu.f and full instrue-
l'éi‘lil'lﬂ Money back I not
Inrbed

JEWEI. VULCANIZER C0.

1455 M. Ogden Avenue
Chicage, Ilinois

POPULAR MECHANICS ADVERTISING SECTION

{Continued from page 140A)

Y
ﬂu\h e camp found his cameramen missing.

We suggested he take a look at the un-
known patient. Sure enough, it was one
of his men. Also he could understand
what the injured man had been trying to
tell us. For two days that man had been
trying to tell us that his pal, the other
camerman, was still out there also wound-
ed by that tiger. We rushed out and found
the jackals and vultures had been before
us. A bullet hole in the skull was a dis-
turbing discovery but, when we heard the
other man’s full story, we found it un-
necessary to mention it in our report to
the forest commissioner,

It seems the cameramen had set their
hearts on getting a tiger trophy as a sou-
venir of their trip. When the natives ad-
vised a tiger had been seen drinking at a
near-by water hole the visitors deter-
mined to get him. They went with the
natives to the water hole. They found
many tracks of a tiger. The natives said
the tiger would return to drink late that
night or at dawn. The cameramen and
their servants climbed a tree and waited.

In the hazy half light just before dawn
they heard the tiger drinking. An ill-
placed shot sent him into the grass where
he growled and coughed at intervals.
They made the mistake of climbing down
and following the tiger on foot. Not far
away they saw a tiger crossing a ridge
and took a snap shot at it. This must have
been the mate for the wounded one was
lying quietly in the grass within twenty
feet of them. It charged, seized the near-
est man, and evidently killed him with
one mighty crush of its powerful jaws.

The second two shots I heard had been
snapped point blank as the tiger was
charging the second man. He tried to run
away and was bowled over by the weight
of the rushing beast. Luckily, he fell on
his face. The badly hit tiger had only
enough stamina to scratch a few times and
wabbled off to where we later had found
him. The cameraman recovered and was
invalided home to England. I had the
pleasure of forwarding to him the skin of
the tiger that nearly cost him his life.

Yes, tigers are gentlemen. They are
dangerous if you won't play the game ac-
cording to nature's rules, But at least a
tiger won't botch the job once he gets
started—he is a thorough gentleman.
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Electrical Devices Controlled
Without High-Voltage Lines

T0 AC
_LINE X r.Au
=1 nnm 5 AND ¥)
WHEH BI.ITTOH
,;f is Fnusm
BELL
TRAMSFORMER g

' Elp.rIT-‘:H. BOX TO
HOLD RELAY AND
TRANSFORMER

ORDINARY
PUSH BUTTOM

HO-YOLT
AL LINE

OM §, "! i MODIFIED
[ sl -4 - PUSH BUTTON

Ventilating fan in attic controlled downstairs by
switches operaoting low-veltage relay

For many purposes, such as the con-
trolling of ventilating fans in the attic,
where it is difficult, costly, or even impos-
sible to run an armored cable to a switch
downstairs, the arrangement shown is both
inexpensive and efficient. As indicated in
the wiring diagram, a doorbell trans-
former and a 6 or 8-volt a.c. relay are cut
into one side of the 110-volt circuit near
the fan or other electrical device. From
this bell wires are run to any location de-
sired for the switches, which are merely
push buttons, one being altered as shown.

Killing Grass between Bricks
in a Walk or Pavement

Grass which grows between the bricks
or cobblestones in a walk or pavement
may be killed with a strong solution of
calcium chloride dissolved in water. The
solution is simply poured into the erevices,
if the area is small, or sprayed onto the
walk from a garden sprinkling can if more
convenient. Two applications are usually
enough to stop the growth of grass for a
season. Quack grass may be killed by
spraying it with a solution consisting of
sodium chlorate, 1 1lb., dissolved in water,
1 gal. With this solution, spraying two or
three times per season is adequate. A
weed killer which is not poisonous to cat-
tle is made by dissolving calcium chloride,
2 lbs,, and sodium chlorate, 3 lbs., in wa-
ter, 4 gals. This solution is also applied
by spraying.

LOW-COST PURCHASE PLAN!

ATLAST anyone ean own & New Royal Port-
ahle Typewriter! Prices are low now and
terms are easyv—only a few cenls a day!

Brand-New Genuine Latest Model

NEW ROYAL PORTABLE

GREATEST VALUE e 3
IN ROYAL'S HISTORY! With many exclusive
improvements, including Touch Control—"it
adapts the key-tension to your exact finger-
pressure;’’ Finger Comfort Keys; Standard
Office-style Keyboard. Easy to use. Perfect
for student, teacher, or business man.

ACT QUICKI. Y!

TYPING

tluu aummer pe hkn an
FREE' expert in the ﬂﬂf be ready
for sehool or business.

Royal's simple system shows you how
—free with every New Hoyal
CARRYING CASE. Handsome, Compact,
Typewriter easily and quickly removed.
Muay also be used ns extra luggnpe case,

*Trade-mark for key-tevizion device,

Don't Delay-MAIL TODAY!

Ty Compa
ark Avenue, New York
I‘]wue give me details coneerning specinl purchase

plan on New Royal Portable.

'gl Inc., Dept., PM-TG

Quote trade-in allowance on my. . .. ... Type=
writer, serial number. . .. ... ...
Name
Sireeal
ity Slate

SEND NO MONEY!

P ereAT 2

Burns and sealds should be guickiy and
properly treated—not only to roliove

pain, but to prevent bad afler-elects.
Oil-of-Salt relloves instantly—Is safo
and sure, Equally helpful for cuts and
bruises, l el ns first aid in thousands
of factories and fire stations. Satisfne-

tory results guaraanteed.

SOOTHING

ilorSalt

AT ALL
DRUGGISTS
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}: #9 “Who’s Who Among the Fish”

beds, around snags, and off rocky ledges.
In rivers they are often found in log jams
where there is an eddy. Among the com-
mon names are tiger muskie, barred mus-
kie, lunge, northern muskellunge, black
spotted pike, mascalonge and maskinonge.

No showup of American game fish would
be complete without the walleyed pike.
This fish really belongs to the perch fam-
ily, although widely known as a walleye
or walleyed pike. A slender fish, easily
distinguished from the pickerel or north-
ern pike because it has a second dorsal
fin, the walleye bites readily, will often
take a lure when bass and muskies won't
strike anything, and puts up a fair fight.
The record is eighteen pounds, taken from
High Lake, Wis, The walleye is a great
minnow eater. It also will take frogs. For
live bait, use minnows, either cast or
trolled with a bait-casting rod. Still fish-
ing with minnows also is effective. Look
for it in eddies in rivers, around rapids
and falls, and in the pools. It likes swift
water but is found on sand and rock bars
in lakes. Among its many names are gray
pike, ground pike, green pike, horse-eye
pickerel, jack, Ohio pike, pickerel, jack
salmon, salmon, white perch, white sal-
mon and brook trout.

The rock bass, another popular little
panfish, averages around a half pound, but
specimens may weigh two pounds or more.
It will take anything from a gob of worms,
minnow, cricket, or grasshopper up to a
small fly cast with a fly rod. It will hit
small pork-rind lures, too. One common
name for it is goggle-eye.

The yellow perch is a favorite among
fishermen who like to use simple tackle
and simple methods. Perch travel in
schools, so you have a good chance to
hook several when a school is located.
Most perch fishermen still fish with worms
or small minnows, but this fish also will
strike spinners and artificial flies, and
when taken with a light rod big specimens
put up a real fight.

The brook trout is found in many parts
of America because it has been planted in
the west and as far north as Alaska. The
world’s record is fourteen and one-half
pounds, taken from the Nipigon river,
Canada. There are scores of ways of tak-

ing thl.‘-.‘l ﬁsh and hundreds of different fly
patterns are used. They will take artificial
wet and dry flies, artificial nature lures,
grasshoppers, worms and minnows, The
brook trout also is known as red trout,
squaretail and eastern brook trout.

Rainbow trout, cutthroat trout, brown
trout, and steelhead trout recall the west
because in western streams and lakes you
find them in greatest abundance and large
size. The rainbow is one of the sportiest
fishes in the world, a high-jumping, spec-
tacular fighter. The record rainbow was
twenty-six and one-half pounds, taken in
the state of Washington. They usually are
taken on flies or spinners, but many large
specimens are caught with bait.

Brown trout, another popular species, is
found in the west as well as in the east-
ern waters. The largest specimen taken
on rod and line weighed twenty-nine and
one-half pounds and came from Scotland.
This trout is more yellow and its red
spots are larger than those on the brook
trout. In many streams these fish rise
best to artificial flies after sundown.

Lake trout are sought with bait-casting
tackle but in the spring the fly fishermen
catch them in northern lakes when the
fish are in fairly shallow water. The
world’s record weighed forty-eight pounds
and came from Quebec. When caught
trolling, the lake trout will take a big
spoon. In the spring after the ice goes out
they strike spoon and plug lures cast with
a casting outfit.

The steelhead trout is another sporty
fish. The largest taken on rod and line
weighed twenty-nine pounds. They are
widely distributed and considered a dandy
game fish on a fly rod. Rivers in the west,
fast and rocky, offer excellent fishing.

The various species of catfish, especially
the channel cat and blue cat, are such
serappers, are so widely distributed, and
provide so much fun that they cannot be
left out. The channel catfish is fast and
likes running water. It's a good fighter on
a line. The blue cat grows larger. Speci-
mens have been taken in the upper Mis-
sissippi that dwarf the largest muskies,
Many are taken on set lines, although
anglers also use a rod and line to catch
them in the smaller rivers.



POPULAR MECHANICS ADVERTISING SECTION

HINT TO WIVES
WITH
TENDER NOSES

900

DIFFERENT
THINGS YOU
CAN MAKE!

Large size hook—7 =
104 inches — 480
pages. BZ3 lustira=-
tions, Cloth binding
—500 different ar=

ticles including:

Toeys, including
c!'hnni-u
Mnd-l Muaking,
Mathods, Plans,
ools, ste.
Fumniture, all kinds
Sports Equipment
Hadio Apparatus
Wark Shnp Toaola
and Machinery
Wood Waorking
Metal Work
Leather Waork
Warking with Glazs
Modelmakers Helps
Home Repairs
Garden Equipment
P\lnj!‘ ﬂ.m!. .nd
A:mulemmi. D=
yvicens
Bird Houses
Electric Wiring and
Devices

Altogether—00 dif-
ferent llustrated ar-
ticles on things to

| CAN MAKE
ANYTHING — This Book Shows How

If vou like to make things—if you wnont
to get the most out of lhn ]‘I.ullll" Work-
Shop—if you want to give that “profes-
giomal touch' to home made projects—

t n popy of " MAKE IT YOURSELF."
ﬁ\’a the only ook of ita kind for the voung
home mechanio and the advaneed ama-
teur eraftsman. Btop puttering—Learn
what to make nnd how best to make it.
*Make It Yourself" 18 what vou need
and just one of its 800 different articles
can ensily be worth more than the entire
cost of the hook. Bent postpaid for £3.00,
or in U. 8 and possessions sent C.0.D,
¥You pay postman, Order now direct make and how to
from publishers. make them,

POPULAR MECHANICS PRESS Room 736A
200 East Ontario Street CHICAGO

EASY—LOW COST
with

POPULAR MECHANICS

e
:l\f: oW BOAT Boo K
EXACTLY HOW TO BUILD II"""““ % bost st home! You can
15 DIFFERENT BOATS {wunl{'rl — pOwWer, -I:Lil e nm%[l::.:lp

Thi “"Hoat Book' shows vou how
in simpla atep-hy-step direetion.
Speolally prepared for tho=s with
tools, Tittle skill  amd

This Ia the new edition with 42
added pages, 6 new bosts, amd 1
conversion of Ford motor for Hmited
marine use.  Full directions gnd  money.  Bulld boats to sell for
H‘ﬂ'{l“%'“r uh“:}rn“,;..rl r|§|n|_rl proflt Lo, Book tells how.
widraplane, outboard runasbout, 1 ETH

sall boats, knyak, sled type—156 G in":L:‘:H'luon’s
Bonts inall. Also sectional boat

Lo CRITY Gl CAr, Actual working plans and photos
of real boats under construction

makes  bulldine epsy. Bhowa

SEHIJ III‘..'I HUHEY mnterials needed sl rock-Bottom

onsta, Hundreds of pletures. No

Write for new edition of Boat chance for mistake. Toeludes nlsn,

Book today! SBent anywhere. navigation and pllot rules, han-

Pay postman 53,00 plos few dling salling eraft, bont kinks,
ophts postage. Outside U, B,

anil  porwasions  remlt with

bonting terme. Everything a boat
snthusinst should know, Bien

order. Money refunded If not

satladied.

7x10 Inehes. 312 poages. Ilne
cloth binding,

POPULAR MECHANICS PRESS—Room TIGA

200 East Ontario St., Chicago
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he won’t clean his pipe and give up that/
coal-gas tobacco, clip this ad and l.ay it b-eside'
his easy chair along with a pack of pipe cleanf:rs
and a tin of Sir Walter Raleigh. 'Tis thus manyl
a loving wife has freed her home from tobacco
far too strong and odorous for this sensitive world.|
Sir Walter Raleigh is a fascinating blend of extra-|
mild and extra-fragrant Kentucky ]E!ﬂ.n'h:},.rsa.'J
Smoked regularly in a well-kept briar, it makes
the air clearer and sweeter, and your curtains
stay fresher. Sir Walter is a sure cure for nose-
bite and tongue-bite. And how men are buying
it at only 15¢ a tin! Now it’s your move!

FREE booklet tella
how to malke your old
pipe taate better,
sweeter ; how to breale
in n new pipe, Write
fr|!'|'11]'|:,'1_r|d:|:.'.'E'{:'n_ll.'.'l'h
& Williamson To=
bacco Corporation,
Louisville, Eentucky,
Dept. P-£7,

SIR WALTER

RALEIGH
-

UNION
MADE

When writing to advertisers please mention Popular Mechanics
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Tenew old bulldings, Make new construction more permanent ..nd
uttractive. Plastic Colorerete fuses with any masonry surfacs. It
waterproofs mrd fills nll cracks. It ean be spplied (n Any thickness
and in 30 eolors, Fully I:lrmm by over 12 years' actual use under all
':::'ullldlllunn nﬁhd every climate o 4 i
‘olorerete enhanoes ent values and offers lders grea per-
manence, beauty and salability In new constroction. O m:-nm;-;
report cost of 2c¢ and up per &g. ft, and sell up to Te. Machine ca-
iy up to 1000 &q. It per houf, Some operators have paid for
helr nqui |:|:|{-n:|'. from first lew jobs,
Giel the Colorerete books tell the whn]',e story, write
today. l,unrn the big enrning power offered you

COLORCRETE IHDUSTHIEE INC.
570 Ottawa Ave. I-I-IIIIHI. Mich.

[ TRAILER &LTTINITE

o
SEND 25¢c TODAY EHVEHE
far thin g 84 page book (et *DWNERS

Ll furw i ]
Calvimets, sis, .IJI E:lu ﬂ"tri Light nnd Whater Hystnma’
Flear Pl.l.ru ote. Pages of valmshle mlormation, jdons

miigEee s “that aave 1|.I1.rf lnd i for temder builders,
lluf‘fl‘l and users, Catals l:i:lﬂ n{ rqldpm--rn inchzles

g nm—.h Pumps, Stoves, Lights,
\ "I.Iu‘.lﬂ"l, k Tolinis, .'I»In.tln--l—nﬂtr ::ﬂﬂ jfterrs erelu=
| mhvely fnf I-u urd Wulwln . ;l:.ﬂ“ Tush 28 (enin)

FRAILER SUPPLY Co'y Bt 4380, Wausau, Wis.

BUILD YOUR OWN
ELECTRIC OUTBOARD MOTOR

From old auto generator. We show Fa\u lu:rw Make

rn(rl]t"}’ building fur others. Variab d. Light
weight and Bilent. Operates from 8 to 12 hours on

ordinary storage batter Dime

brings :nmplet& simpli ed plansSa=

and eatal
LEJAY HFG co. 1547 W. Lake

uaranteed 40 Power
Long Distaneel'elemnp m

Clearty bring distant objeeis qlnu Fnr p.qr subjmeis magrified
with this TESTED A0 Pgwar Far nwsy aighis
hepmme 8 clenr os i yoa were on 'I:hll ok I'h.m l'neun-l will
E. Bes clis—up of ihe . Clan
& mirfiscops for solentifia rention, uh ﬂlrl'hr
:ru-ur “ﬂi It‘blﬂ-iﬂ.? mhli;"munl. thﬁ“f?fﬂwl ‘

vl law s i g closed, shon M
f':l BN e i oy ey Shout } oot vy Smen tn . . 8-

! Cirent for fmmmr By, I..J“l. Monky]
or send 3248 with order e wiage [fee,

Dapi. T80T lﬁ'q-!—'l.l.li- Yuork

HDHE MITDIHTIE CIGARETTE MACHINE
m ammud

pila.
i, Mo ghath ribbons: mo mperial lllhﬂrﬂmm
hﬁﬁﬁ?ﬁ" Elﬂlﬁlml lrni'll'.'lﬂ 'H‘KB..%T 106557

Devan Aves Ch

Tdeal for Spore bt Hunt H Varails I r
W:T MLn. Mi:hlEf“h hli m‘ Ih'.. I‘H p.:l e h. 1.: r_
advertised. Hegulss 8250 lnlun 8L, :I'..li MIF

DR. KLEIN'S OPTICAL SHOP, 8835 Crandon, CHICAGO

CASH IN On This Amazing Line!

One of the most complete, moet profitable
linea In 7.8, Prices gleshed on all esrded
goods, tooth brushes, combs, eofn plaste
mes, lodine, pencils, soda mints an
undreds of other red-hiot sellers! Teat at
our risk—write for sensational new sales f
lan, Prove without risking a cent l
I# line s o winner! Experience unnecessary |

BETTER PRODUCTS CO., Dept. 2684, Marion, Ind.
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Gelatin Hectograph Lasts Longer
by Masking Unused Portion

Paper mask over unused portion of gelatin prevents
edges of duplicating papers from marring surface

You ecan almost double the number of
impressions that can be taken from a gel-
atin hectograph by masking the unused
portion of the gelatin to keep the edges
of the duplicating papers from gradually
cutting into the surface as they are ap-
plied and removed. The mask is merely a
large sheet of paper with an opening in
the ecenter to expose the writing. By rul-
ing guide lines on the mask before it is
applied to the gelatin, it will serve as a
gauge to assure straight copies.

Gas Lantern Has Rubber Feet
to Absorb Vibration

Cemented to the
bottom of a gaso-
line lantern, four
equally spaced
blocks of thick
sponge rubber
will help absorb
sudden shocks or
vibrations, which
are likely to break
the mantles. As
the bottoms of most of these lanterns are
deeply recessed, be sure the sponge rub-
ber is thick enough to extend well below
the rim.—A. H. Waychoff, Tempe, Ariz.

@ When a camera ground glass is too
coarse for fine focusing, rub a very little
glycerin on it with a soft cloth; however,
too much glycerin will make the glass
transparent,
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500

LESS MOTOR DRIVE

A BACK-GEARED
SCREW CUTTING LATHE

¥ Workaliop
Lathe with
Underneath
Belt Muotor
Drive. Maotor
and driveunit
are mounted

9“x 3’ Gesrise SOUTH BEND
WORKSHOP Piccisiore LATHE

de h
914" swing by 3" bed “l:lr]n.nh-up Bench Lathe with Hori- s 25 ;;‘.:mligrr{"‘.::;:t
sontal Motor Drive, Y h.p. Reversing Motor, Switeh and 9 or [t bel

belting ns shown :ltuur

HIS new 9" x 3' Workshop Lathe is modernly designed to handle thea
fnest, most accurate jobs in manulacturing—in the tool room., in
home workshops and antomotive machine shops, for all classes of ine
precision work, The quality of materinls nod workmanship is exoetly
the same as wsed in the most expensive models of larger size and thus

Vohelt molor

the lathe represents the greatest value we have ever offeced in 30 years drive insteud
of fine lathe manufacturing. ol ||;|r bkt

e | L} -
Features include: Twin gear reverse (o lendscrew; Ball Thrust Bearing ,I'I'j"_._jh“u":jr“
(1] n|_|h11."r llllllriiuth IJIIIJ..,;Il]'II.'lHJ.II sierew [ecd Lo rurri.m.u--, P'recision -‘-|"-11-CII1|!| [ea-
leadscrew for cutting serew threads From 4 o 40 per inch: 'y =inch hale Illlln' '”u .L"
through spindle taking collets up 1o ! ] inch capacity, uml a number types ol
of other important features all shown in catalog below, Y ok Wbk
Used by the U, 5. Governnmaent, Bell Telephone Laboratories, Eastman shop  Lathes,
Kodak Co., Sikorsky Alrcraft Corp., Firestone Tire and Rubber Co.. Full details
and scores of other leading industries in this and 9% other countries. in catalogue

shown helnw,
Mail coupon for cataloeg and details on Easy Payment Plan L

SOUTH BEND LATHE WORKS, 506 E. MADISON ST., SOUTH BEND, IND., U.S. A.
U SOUTH BEND LATHE WORKS, & gy, Wu& FOR THIS 24- PAGE

906 E. Madison St., :. ﬂ i !

Sputh Bend, Ind.. U.S.A.
P]Eﬂlr_l.' lcn_d the following:
O ““‘url:lihurl" Catalog No. 15. Shows and describes in detnil this
[0 Easy Payvment Purchase Plan. new 1936 Workshop Lathe in 8 dif-
ferent drives and 4 bed lengths, A
valuable booklet to anyone inter=

Size of lnthe interested in . |

BEEEEEE N RN NN

Class of work _ . | ested in metal :-mcrkln; lathes. Sent
o P PR P ! ="y Postpaid, Free!
O S SOUTH BEND (Prccision LATHES

Cit Stale.
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DOES IT PAY?

muv SILVERTOWNS GIVE YOU
GOLDEN PLY P/:o-cni PROTECTION

Put yourself in this picture.
Don'trisk a blow-outaccident
like this. Unless you are pro-
tected, the chances are better
than even you will have a
blow-out some day.

® & ¥

When thousands are killed or
injured in blow-out accidents
every year isn't it foolish to take
unnecessary chances? Even at
normal speeds of 30 or 40
miles an hour, terrific heat is
generated fuside the tire. Rub-
ber and fabric pull apart. A
blister forms and grows bigger
and b:gger until—sooner or

later—BANG! A blow-out!

To protect you, the Life-Saver
Golden Ply is built into every
new Goodrich Safety Silver-
town. This ply has a special
heat-resisting construction de-
veloped by Goodrich engineers
to keep blisters from forming
and overcomes the great,unseen
cause of high-speed blow-outs,

Have your Goodrich dealer
equip your car with a set of
Golden Ply Silvertowns. They'll
give you greater safety and
months of extra trouble-free
mileage. Yet they cost no more
than other standard tires.

HEAT CAUSES BLOW-OUTS.

PREVENT THOSE

FREE L Jmn the Silvertown
* Safety League. Sign
the Safe Driving Pledge and
yvour Goodrich dealer will get
for you absoclutely free a tail-
hight emblem with red cryatal
reflector. No obligation to buy.

BLOW-OUTS WITH THIS g &
HEAT-RESISTING 24

GOLDEN PLY

7%sGoodrich SVFEY Silvertown

With Life-Saver Golden Ply Blow-Out Protection
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UNDER THE BIG TOP. Miss
Dorothy Herbert, of Ringling
Bros.-Barnum & Bailey, says: "1
smoke all I want—eat anything
1 care for. Camels make food
taste better and digest easier.”

STOP PRESS! “It's a life of ir-

regular meals,” says Peter
Dahlen, newspaper man. "lt's
swell the way Camels make
food taste better and set better.”

digestive fluids. Smoking Camels increases
the flow of digestive fluids. .. alkaline di- §

IM THE BROWN DERBY. The :'.E'L‘_f puts the final touches to a
Lobster Thermidor, while within the restaurane the stars of ]l
Hollywood gather to dine...and to enjoy Camels. As Mr. |

Robert H. Cobb, the man behind The Brown Derby's success, |
remarks: “Camels are the choice ofthe majority of our patrons.” |

Camels stimulate the natural flow of

a@ digestive fluids — increase alkalinity

Sometimes we feel too worn-down really

(o enfoy eating. Science l.'}.']‘lll.lll.'].*i that hurry
and mental strain reduce the flow of the

gesuve fluids. . . so vital to good digestion.
Camels are mild beyond words. Enjoy
them steadily. Camels set you right!

Copyright, 1308, R J. Reynubde Tihacea o, Winsten-Salem, N. 0.

z e _I':- = e

Camels are made from finer, MORE EX-
PENSIVE TOBACCOS...Turkish and Domes-
tic...than any other popular brand.

COSTLIER TOBACCOS!



