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1 Advanced streamlining on langer,
lower, wider body.

More spocious interior with wider
froant seal,

Concealed running boards and
door hinges.

Doors hinged at the fromt for
grecter sofety.

HERE'S no doubt that the 1941 Unisteel Turret Top 3 ?:B:';Eﬂ::f':::: e
HEH,!}' ||!|' Fisher ﬂm's IO Ihii year than ever helore 1o :

get the new General Motors cars apart from the rest. Here

Fisher eraftsmen have lrl:l}' gcored one of avtomotive his- 7

tory's greatest achievements—by dressing a more spacious _

interior in the sleckest, fleetest lines a Body by Fisher ever B ?::ln::::ﬂ;::::::-::*d?r::r::::

had. Above and below you ee the brilliant result as :ul:l.]-tml and exif.

to the new 1941 Chevrolet, And on the right are a few of the 9

major new features this new Body by Fisher brings to 1911 10

General Motors cars in every price class. Nowonder t!"'.‘ re

& Dome light operates autematically
as well as manuvally.

Wider door antrances,

Mew flowbock slont to windshield,
Mew double-curved bock window,

11 wider steel floor further strength-

eaying, “*Body by Fisher is 41" guide 1o better valoe,™ R e e Rl

12 New stesl reenforcements front
and rear.

You'll sy “CHEVEOLET'S IN'RST BECALUSE IT's FINEST ™
mumnd vou’ll see one resscn why in the hromih-1aka wirw Paxly bv
Fl'l.hrl-r-la.n e 193] Clhevrolet :"llﬂ'lhi I Lasxe =po eilan. Ii'e
langer, lower, wider Unistee]l Tarret Top HBwly by Fisher than
Clhieveolet has ever hadl,

ON GEMERAL MOTORS CARS ONLY:
CHEVROLET » PONTIAC - OLDSMOBILE - BUICK - CADILLAC
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7 REVERE AWARD

of $10,000 for Wage Earners in America’s Metal Working Industries

HE Revere Award is made by Revere Copper

and Brass Incorporated to help speed mational
defense by encouraging the mechanical genius and
inventive talent of American wage earners,

The Revere Award totals $10,000.00 divided as
follows:

1st Award $5,000.00
2nd Award..eeereeee. 2,300.00
Ird Award..ooe. 1,000.00
4th to %th Awards. ... 250,00 each

The Revere Award is open to all wage earners
{foremen and workingmen) in the metal and metal-

working industries and to all machine maintenance
men.

Each entry remains the property of the sender.
Selection will be made by an impartial Jury of

* * *

FEBERUARY, 1941

Award consisting of men high in science, labor, the
Army, the Navy and industry. The decision of the
Jury of Award will be final.

Winners will be chosen for the inventions, de-
wvices, improvements or ideas which, in the Jury's
opinion, contribute most to speeding up America's
Defense Program.

It is desired that all entries be placed at the com-
mand of the Defense Advisory Council at Washing-
ton, D). C., subject to the entrant's own written
consent.

Two or more men may cooperate in any entry.

Entries close on midnight, April 310th, 1941,

For booklet giving complete details of the Revere Award

and for Entry Blonks simply write to THE REVERE AWARD
COMMITTEE, Washington, D. C.

*
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SAID THE ELECTRICAL MOUTH
TO THE ELECTRICAL EAR...

“Joe took father's shoe bench out.
She was waiting at my lawn.”

If you were passing through the Bell
Telephone Laboratories today you might
hear an electrical mouth speaking this
odd talk, or whistling a series of musical
notes, to a telephone transmitter.

This mouth can be made to repeat
these sounds without variation. Every new
telephone transmitter is tested by this
mouth before it receives a laboratory or
manufacturing O.K. for your use.

This is only one of the many tests to
which telephone equipment is subjected
in the Bell Telephone Laboratories. And
there is a reason for the selection of those
particular words.

It happens that the sentence, “Joe took
father’s shoe bench out,” and its more
lyrical companion, *“She was waiting at
my lawn,” contain all the fundamental
sounds of the English language that con-
tribute to the intensity of sound in speech.

Busily at work in the interest of every
one who uses the telephone is one of the
largest research laboratories in the world.
The outstanding development of the tele-
phone in this country is proof of the value
of this research. In times like these, the
work of the Bell Telephone Laboratories
becomes increasingly important,

B EARE RS S S

The Bell System is doing il
part in the ecountry's program
af National Defense

BELL TELEPHONE SYSTEM
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How Fast Can We Fly?

OME of America's new fighting planes would prob-

ably hit 700 miles an hour in a power dive, but no
pilot will ever try it. From 30,000 feet such a plane
would hurtle down to sea level in twenty or thirty
seconds; there wouldn't be time to pull out. Lock-
heed's chief test pilot actually supercharges himself
before taking up the P-38, breathing pure oxygen for
a half hour to lower the nitrogen in hiz bloodstream
lest a fast climb give him the “bends.” A pilot today,
as you'll read in an article next month, can actually
race a bullet fired from his own plane.

Little Giants of Industry

LCICKED away in War Department vaults are hun-

dreds of miniature working models of the weapons
vet to be built for war. In industrial laboratories the
wheels of scale models turn to pre-test an inventor's
dream. A March feature tells how engineers use these
Lilliputian machines as working blueprints for the
industrial giants of tomorrow.

Next Month

TWO hundred warships are on

order. Naval bases and ship-
yvards are expanding. Defense fac-
tories are mushrooming. Yet most
of these ships and plants would
lie idle and useless without the
life-giving power of the steam
turbine. It takes =ix months to
two years to build a turbine—and
only five American companies
build the big ones. Some of them
require 11,000 blades, installed
with watchmaking precision. An
important article in March tells
how “Uncle Sam Gets Up Steam.”

Travel Tomorrow

TTO KUHLER, the noted de-
signer, takes you next month
for a preview of the transportation
of tomorrow, He foresees air lin-
ers standing still in the strato-
sphere while the earth whirls past
at 1000 miles an hour; planes run
by sun power, turbine, radio-
beam power or magnetic current.
He anticipates flying freight trains,
air-conditioned three-day ships to
Europe, steamless railroads with-
out a sleeping car. Take a look
for yvourself in the March issue.

Number One Airport

E?ERY fifty-six seconds in the
rush hour an air liner takes
off or lands at New York's La-
Guardia airport Twelve men
keep constant wvigil in its control
tower, by night watching an elec-
tric board that reveals the passage
of planes on the runways as they
trip controls. Visit the “Grand
Central of the Airways” in next
month's Coloroto section.
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Entered ss Becond Closs Matter, Sept. 15, 1003, at

the Post OfMice at Chicage, Ilinols, under Act of March 3, 1879, Entered as Second Class Matier at the Post Office Department.
Cannds. Copyright 1841, by Populnr Mechanies Company, in the United States, Australia, and Prance. Printed in the U, 8, A,
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Pyroil contains certain
components which are
adsorbed on the metal
parts of your engine
(held in a sheer flm
on the surface of the
metal parts). This sheer,
adsorbed film, redoces
frictlon resulting in sav-
ings Im fuel and power
and in easier starting in
cold weather, E
PYROIL DOES MNOT
DRAIN OFF THE

Imagine the strain on this en=
gine when it is called upon to
stari, Pyroil makes cars stark
more pasfly in eoldest weather METAL PARTS BUT
and saves draoin on the battery. 15 REHDY TO LUBRI-

CATE THE INSTANT
THE ENGINE STARTS! This immediate lubrication re-
sults in quicker starting and less battery drain. It
also reduces excessive cylinder and bearing wear.

PREVENTION OF ACID-CORROSION 1S ESSENTIAL
Pyroll prevents acld-corroslon asttsck. Acld-corroslve suhb-
stances afe fofmed as products of combiustion and as prod-
wets of the oxldation of oil. Only by protecting the mecal
surfaces agoinst contact with these substances can destrocs
tlion of the metal be prevented.

PYROIL REMOVES SLUDGE AND GUM
Formuation of slod and of gum deposite within an engine
may have serious eflects. Prroil removes this material and
holds it harmlessly im susponsion. The gum and slodge
asolvent action of Pyroil mulntains o clean engine o o clesn
and effictent operating condition,

REGULAR USE IMPORTANT

ﬂ;l; Itnwu ounces of !‘:rn:ril are nesded for each quart of oll

crankcase. Only one ounce of rieil for each five
allons n! mllfm Iu the fuel tank. BY REGULAR USE
TRUIL ES YOU LONGER USEFUL ENGINE LIFE.

our l-errbua .t:tlon or garage atteadant to add some
['rmfl to your car, today. Manufactured and uarantesd by
Pyroil Cumpnn_w, . ¥. Kildder, Founder, 57 Pyroil B\l.d-i..
LaCrosse, Wisconsin, U, 5. A

WOULD YOU LIKE TO

P.'L MPHLET.

DISTRIBUTORS:

CHECE AND MAIL
COUPON FOR FRAN-
CHISE FACTS.

r---————l---l--'------ u-n----- ————-1
PFYROIL COMPANTY;

! 52 Pyroil Bidg., LaCrosse, Wisconsin. 1
Flegse send me a Free Copy of vour 'filnphlet containing !

| information of Interest o RN Motor Car Manu= 1
I fucturers Say abour Pyroil.” ]
I O Send Details of your plan for Distributors. [
:Nnm:.................................................. :
R O 1. n v, p o e o s et g e |
VCieverTown. . ..................... State A
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BoMery with Dirty Coanectionz “Yeu're not lelling
me a thing, big boy. I've already been blamed
twice for nol getling this cor started, when it would
take two batteries to foree encwgh current through
this dirty, corroded coble connection. What are
these Cerfifled Re-Wiring 5tations you mentioned?"

Bottery with Cleon Connechions: "They're speciolists in
electrical service. Every Pockard Cerlifled Re-Wiring Sta-
tien hos a mechaonic specially frained to check for rouble
in connections, cables and electrical units. He'll put the
electrical system in A-1 shope—and use guality Pack-

ard cable for all cable replocements.”

For Quick Starting—Improved
Get PAC

High-resistance “‘bottle-
necks' in the electrical sys-
tem are common causes of
trouble—hard starting,
poor gasoline mileage,
slow pick-up, dim head-
lights and many other
complaints.

/LERTIFIED
\REWIRING

<

- ’%

Mﬂ.l
Every Certified Re-Wiring mechanic is
specially trained to find and eliminate
these “bottlenecks,” whether they are in
the connections, cables, or electrical units

THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE INDUSTRY

FEBRUARY, 1941

Battery with Clean Connections: "Beliewve me, your owner
had better get you to o Pockord Cerlified Re-Wiring
Station in @ hurry if he doesn't want fo run into o heap o'
hard starting this winter. Look af that corrosion and dirt
at your post connection!™

Performance— ™

KARD CERTIFIED RE-WIRING SERVICE

themselves. You'll save yourself a lot of
trouble—and avoid more costly repairs
later on—if you stop in at a Packard Cerri-
fied Re-Wiring Station teday. Packard
Electric Division, General Motors Cor-
poration, Warren, Ohio.

o2,

ML U & BAY, BFF.
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HAMMER SMITHING

NEW HAMNDEE

Power Tool

Sensation
of 1941

HAMMERS
SURFACES
SIMKS
SHAPES
FORMS
PIERCES
ENGRAYES
CHASES
FILES
SAMDS
REPOUSSE

NE W and DIFFERENT HOBBY TOOL

This marvelous invention enables anyone without previows
experience to produce a beautiful hand hammered finizh on
aluminum, copper, brass, pewter or allver—a finish that
defies detection Mrom expengive hand-wrought articles dis-
played in gift shops and muscums.

EASY TO USE—In one evening at your work bench, desk
or even Lhe kitchen table, with the ARTIZAN wou ean
make valuable and decorative pieces for a fow cents ench.
No more exertion on vour part than it tnkes o gaide this
nmazing tool--and what p thrill yon'll get! This companion
tool to the famous Handese Tool of 1001 Uses does all the
hard, back-aching work formerly done with hammera awnd
punches.

FPlugs in any socket. weighs only 114 lbs. Speed of recip-
rocating plunger, 800 strokes & minute. Stroke variable
1% to %7

In steel cnse with hammering and forming s ,u
necessories,  directions and materials for 29
making artistie teaye, . Pastiaid

ORDER ON 10 DAYS Tﬂl.ll-
Zee Editorial Page 25, Jan. 1941 issue of Popular Mechanics,

HI AN D@

ool of 100/ Uses
A PRIZE TOOL "=z, 2"

ﬂﬂlﬂﬂ?.l.
Does  just about every thing on
mictal, wood, allovs, plastics, lorm,
bone, glass, cte. A whale shop full 'a|
of tools ln one. Uses 100 accessories
to grind. deill, polish, roeat, cut,
carve, sand, saw, shafpen, engrave,
Flugs in AC or DO socket.

i
10- ]
Deseribes all Hanches Prood . r.arntﬁf HFH}EE:AC‘{. TnlAl’
ucks and their wide apolis ¥ own hobby enjoyment
cilion in ceales amd s or a5 a gift. DeLuxe Model
weighs 12 oz, Speed 25,000 r.p.m,
$18.50 with 7 .Am:l:n.:urms

CHICAGO WHEEL & MFG. CO. '°° 5, Assosey 57

par

FREE 64-page CATALOG

s all awer the world.

O Send ARTIZAM om trial
O fd-page Catalog

-2
O DeLuxe Handee

Name ...

6A

|
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NEW CONDITIONS
IN MY WORK

iy

WHERE DO YOU GO FROM HERE?

OLI'RE like a million other men—you're facing

a big question. The depression turned business

topsy-turvy and now the rebuilding period
stares you in the face,

Are the things that are happening toda in
to help or hinder you—what wiI;FteJ'la gme an};ng;?oug
pay check? Where will they put you five, ten, twenty
years [rom now? How can you take full advamage
of this period of opportunity?

We believe you will find the answer herc—a
suggestion the soundness of which can be proven
to you as it has been to thousands of other men.

The whole trend tod ay-]eg&slatir}n, spirit, action
—is to put men back to work, raize earning and
spending power, give every man @ fair chance to
out his oun salvation.

The road to success remains unchanged but, bear
this in mind, what it takes to win is vadically diﬁeren-:!'

No employer today would dare risk an important

st in the hands of a man who had not learned the
esson of '29. Why should he, when right at this
moment he can pick and choose and get almost
any man he wants at his own price?

Business organizations are rebuilding—reorgan-
izing for the new conditions, Before it is over every
man and every method will be judged in the cold
light of reason and experience —then dropped, re-
made or retained. This spells real opportunity for
the man who can meet the test—but heaven help the
man who still tries to meet today's problems from
yesterday's standpoint! Out of the multitude still

LASALLE EXTENSION UNIVERSITY
A Correspondence Institution

about how I can, through your training, equi
problems and opportunities in the business fic

Dapt, 264-H, Chicago
Please send me —without cost or obligation —{ull information

myself for the new
1 have checked.

jobless there are sure to be many frantically eager
to prove him wrong and take his place,

Some Men Have Found

the Answer

Seeing these danger signs, many aggressive
men and women are quietly training at home—are
wizely building themselves for more efficient serv-
ice to their employers.

You naturally ask, “"Has vyour training helped
men withstand conditions of the last few vears?''

Our answer 15 to point to a file of letters from
many of our students reporting pay raises and promo-
tions while business was ar its lowest ebb—rogether with
a myrad of others telling of greater success during
these recent months of recovery,

Unusual evidence is ready for your investigation.
We have assembled much of it in a booklet that is

ours for the asking, along with a new and vitally
interesting pamphlet on your business field.

This is a scrious study of the possibilities and
opportunities in that field. It is certain to contain
an answer to vital questions bothering you today
about your own work and eaming power.

Send for these booklets —coupon brings them
free. Be sure to check the LaSalle training that in-
terests you most. We will tell you also how you
can meet and take fullest advantage of today's
sitnation. Ne cost or =
ohligation—sowhy not i :
mﬂ{ Th: l:'i.?ulﬂ:lll ['I.LI‘"I'!"E

If.'*"-“ Amuu; B _Ill_.q:gcm Management
Gu;n:uﬁ:?hw e Hﬂuﬂm Entenng
Industrial Management Business Englis
ﬂtznﬂl:}'vgm_ Salesmanship
Modern emanship e
T R O e A R A R 0 e =R Y ok S LT B Ape ﬁ"" L‘
o
IO o i o e e | = H “ T H
LaSalle Extension University
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P.W. REPAIRS
FURNITURE

Plastic Wood handles like purty —
hardens into lasting wood. Makes
quick, yet permanent repairs to broken

furnirure; resets loose
drawer pulls and cast-
ers. In cans or tubes
at Paint, Hardware,
10¢ Stores.

Try it!

USE
Lt

Rust dulls razor blades quickly! A
drop or two of 3-IN-ONE Qil applied
to the edges after shaving prevents
rust—lengthens hlade life! Get it at
Hardware, Drug, Grocery, 10 ¢ Stores.

3-IN-ONE
OIL

3-IN-DONE
oiL

(Contents—Continued)

Spring keeps fire door of hot-water heater open., . . . . 272
Adjustable quilting frame. . ....... ... 00000000, 275
Bridge-party serving tray and coaster set.........285
OFFICE
Removing papers from pigeonholes. ... ........... 284
Freserving mimeograph stencils for use. . ... ..., .. 307
Improving ink bottle quill. ... ..........000vwe.. 314
PHOTOGRAPHY
Pictures at night. v o oo 200
Rubber band on mailed phatw protects them . . . ... 263

Shutter speeds tested without special equipment.

FOWER TOOLS

Drill press has extra table to catch small parts. . ... 272
Metched faceplate on woodturning lathe is timesaver 272
Cutting tenons on cireular Saw, . ... nioissq.2TH

Ripping jig foraband saw.....covveiinnsnin. ... .284
Side disks improve scratch wheel. . .. R 1.1
Homemade filing machine saves time |.n nhnp ....... Im
Gauge to grind toals on-a drill BTREE - i oc i dd s nid e 305
Shop-machine stands built cheaply of woad, . ...... 307
Folding tripod holds small machines......... .315
STORE AND SHOP
Bent shafts straightened im drill PUEES . c vvt v enrs s BBE
Twisted-wire racE for sorted nuts. . ... 000000000 282
Using hand drill to polish metal articles. ..........262
Collapsible trestles serve many puvposes. ... ... ... Z69
Removing gum from saws and sandpaper.......... 289
Non-slipping welding-Mlux container. ............. 304
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Jig for butt-welding rods..... i s BLE
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TOYS AND NOVELTIES

FPlaying chockers in moving vehicles..............258
Turned novelties with personality. . .............. 265
Indoor football game is fun. .. ......o000eeieaaoas 27T
Auartmenl dollhouse modernized with elevator. . ... 283
Bicyele made from a tricy:lc .................... 2E8
MISCELLANEOUS

Paste and stencil process to etch g'a;s ............ 2587
Inexpensive snow fence from barrel staves, . ... .... 259
Turned cabinet handles have metal inserts. . ....... 259
Auto soat changed inte porch seat. ......c00 00000 263
Rubber bands aid in sawing short pieces. ..........263
Container reldazes dried glue. . ... ...............264
Hand grip te turn hot valves. . ..................264
Inexpensive circle glass eulter. . . ... .00 0u... .. 2684
Match stick aids in culting glase. . ... ......... ... 288
Missing rung on cxl::nl.inn.a]

adder replaced for safety 268
Auto-tire rim helps screen sand guickly. . ... ... ... 269

Red-hot nut solders patch on hlnwtnrch C 4w DO
Removing tackiness of tape. ... .. e e
Small game trap sprung electr fealler i 272
Babby pins hold art brushes on tumbler. . .. . st 274
Fizhing holes in ice marked with old auto tire. . . ... 274
Partable step on ladder sases strain on workman. .. 274
Steel tape used to fish wire through wall. . .. ... ... 274
Clean guns for good shooting. . .. o .278
Initials “toocled™ in leather with aandpnpnr. ..... . -281
Plumb bob with long handle saves time. . ... ....... 281
Linoleum rugs moved with swesping brush. ... .... 242
Pails protect ends of rolled linolewm. . ............ 282
Bubber strap heeps small objects in blevele basket . . 282
Painting a straight line on wood , . ... ............ 284
Slots in conerete form boards heold tie wires. .......284
Boots hung on wall with tire aectlnnn. B R -
Whittling a fish in wood. AR - ]
Upholstered “log" !ml:ml Etﬂl‘ ln make ......... 28D
Sewer inlet located with tow balloon. .. ... ... ... .. 303
Cellar ventilator admits light. ....... . ... ..., ... 304
Keeping children from climbing a ladder...........304

Semi-portable tube rectifior. ¥ e e
Flashlight held by awl and nlhher ha.nd. e i
Repairing leak in pipe laid underground. . ... ..... 314

IMPORTANT NOTICE

It s the intention of this magazine to provide lis renders with
information regarding the latest dovelopments in the mechanioal
arts, We take no responsibility as to whether the disclosures con-
tained in our articles are covered by patents and mdvise renders
to investigate this subject before making, using, or selllng any of
the products, machines, or processes deseribed, in order to avold
passible lability for patent infringement,
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Whien it comes to national defense, one
trained manis worth a dozen untrained men!

That's true of America’s armed forces—
which need chemists, mechanics, machinists,
electricians, radio experts, accountants and
a dozen other classifications of trained men.
And trained men in America’s armed forces
get better pay and higher ranking!

It's true of America's industry—*the front
line of national defense.” Today, business
and industry are crying for skilled, trained
manpower] Never wasopportunity greater for

INTERNATIONAL CORRESPONDENCE SCHOOLS

CELEERATE 50 YEARS OF SERVICE TO AMEBITIOUS AMERICANS

BOX 5594-J,

*

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

PARTNERS

IN THE BUSINESS OF

DEFENSE !

the alert, ambitious man who has mastered
hig line of work through study and practice!

Yes, the frained man in uniform and
the trained man in industry are “‘part-
ners in the business of defense.” Whether
you're serving Uncle Sam in barracks or
factory, farm or office, TRAINING can make
vou g more valuable citizen and a real asset
to your countryl

Before you turn this page—tear off this
coupon, mark it and mail it—just as thou-
sands of successful men have done!

1881+194]

PENNA.

*

TECHNIGAL AND INDUSTRIAL OOURSES
0O Cottan Manafacturing O Mig. of Pulp and Paper
O Diesel Engines L Marine Engine
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Civil Hluq:mnﬂnn; 0 Howse Pllnm.n.[ O Public "|"|-n|'hl ing [ Textile Designing
Craner tin Ei s insaring E M I':n"mi-|l.wI AR Budie s Gp-m'l.t ETWIT““IHEE tri d Gaa
3| nEa Ronbn P Ld o an
C‘;uutrmu.n':fnd. Building (mp g af 1 O Radio Sqrrhl;. O Woalen Masulscioring
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RAWING
31G MONEY'

Train to become an Artist and prepare
for a real future in this pleasant, prof-
jtable fleld. Our proven, practical spare-
time atudy method has trained men and
women for successful art careers for
over 26 years, No provious art experi-
ence necesaary. Many of our graduates
are now making money in their own

330,350, 576
A WEEK! art studios, or 1\-'t-"|':|:'lnr.i11|51.r for newspapers,
publishers, stores, ete.

COMMERCIAL ART

CARTOONING, ILLUSTRATING

All in ONE practical course

PICTURE
BRINGS 525

Mo G, A Wams
sraredHmlan, Kans.
hua mold savars
palptinge. One
small pictare for

! TRAINED |
: ARTISTS :

| are capable |
¥ of earning ¥

$93.95 IN
SPARE
TIME

—n, L. Boyder of
Horantom, Fa.,
sarntd this smount
for spare ilme Let
leg

This s the proven way you learn to

BE AN ARTIST!

Our proven metbod of hoibe Instructlon in- =T, Bantcd af
eludes il of the lmportant Branches of Coms Columbes, Os.,
merelal Art. Your drawlngs are corrected and i

eritieized by experienced Art instructors. Wa
teach you giep by step wmld in wdvancing: From
lesson to los=on ¥ou receive all the personal
eomstructlve help ¥you need

wark, whils ia
OUF CoUTs.

THAHKS Wik
FOR JOB!

sule
Joh ma et Dirmchen
in ndvartising
AEEEY.

fur lhistrated book explalion eotkrse [n
Aetail—loscriises commescinl  oppEoriun.
itiea In Art and also the TWO ARTISTS*
OUTFITS dncluded with the oourse.

WASHINGTON SCHOOL OF ART
Studio 122T, 1115—15th Strest, N. W,
Washington, D. C.

Without ahlignilon. plesse send e your Free Book, YArt far .
Pleasure and Profit.”

MAIPEIE, - vs i aa e T e -

AT ———— S S State
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LEARN

ito PLAY

Here (8 Wdl?:l‘ftl'l NEW

way (o teamn to play the plano, without notes, inoas Litile

as 90 DAYH. Pl :nrlhlng-—mﬂnz to classical.

N’Ew s'rs‘r; 1% EaEy. You don't have to practice
semles, wou dien't hove Go study for

years. Toung or old have cgual opportunitles. Amasc

friends, Play for pleasure oF foF money, Coat s very low,

payEents casy. Scnd for complole F'll.m deinils, Mo obliEstion,

Karl Cinbrum
gﬂ SCHOOL lJF HU‘IC DEPT. 22

30 East "ﬂl‘]lml Chicage

Weldlng,

llﬁr‘l“’ .ﬁ:ltn—bll.nd Blechanic

u real llE‘t.
nE; et m e:.-pn
FRAtiEs L Mo B e, S e e
I.DA; hanrd W par your fare is

moour atsam he
e, Troe ow 1]

Nashville Auto-Diesel School, Dept. 1'5 Nashville, Tenn.

ANY BOOK IN PRINT!

Delivered at your door. We pay pestage. Srandard
authors, new books, popular editions, fiction, refer-
enpe, medical, mechonical, children’s books, ote.—
an al: 'u-rllttlld savings. Send card now for
Clarkson's 'IEHI Catalog.
FHEE rite for our great [Mustrated book
catming. A short course in Htersbure
The buving giuldes ol ﬂﬂﬂ [ ook lovers, The seles-
tion of & merr-.'-prﬂlmn k wtore hmuiht to your
t. FREE [ vou write NOW=—TOD
CLARKSOMN PUBLISHING COMPANY
Dept. PM41, 1753 So. Wabash Ave., Chicage, Il

AT HOME You can learn by our modern and
af irstructbon every part of the
Watch leri'n{ Trads lt home. You can
BRFT B Oy rh:h tl.1‘t||.'h‘ prepaArs yoursell
for & well paying position or start in busipess af-
[ tnmplnlln‘ OUF COUTE truction. Geood
watoh repsivers ars io demand snd generally sam
very good enlariss.  For particulsrs apply to the
Wisconsin Scheol of Watch Repairimg
514 E. Masas 51. MILWALUKEL WIS,

EARN A DEGREE AT HOME

From A Chartered Institution of Higher Learning

Employsrs Now Demand College Graduates With Degrees

fzleases; Philosophy; Edueation) IMubbis Heshik

-!hblhl.- Saaiology; Phveies; Clamistiey ] Do 1 Fol

||pln¢u Treining; Areouniing; Sesbisiics] Agreulfure:
X A y BbERIn,

Prarolews, Miaing, Merine,

Founded 1008 Chertered,

Rawd. Chicsps

ACETYLE
& ELECTRI

ool & IMe Makin Body & Fender R kr. FPractical
Rol:rumlnx.. Y7ih year. Unlimited training period
without extra charge. rite today for free circalar.

WolverineSchoolof Trades, 1412W, Fort, Detroif, M ich,’

EMGINEERING, Ln
ntlan @ 1! mrlioe
I bk |

WELDING

CIRCULAR |

eastlng, avl-
i, ECFVICING,
rrnphy tadght
ohs'  englneers
r"-.llu work. Solwsol

l.x|:-|'.|-t -] I"-w

2 L
Dudgnﬁ Inshtute. Ada St.. ‘Ualparmm, Ind.

Tocturers I'.II
<

:-r'|.1I|
|:- nnd Clo s

1L
ACIRG B
TLUHERS.
e LHAR |I-||

w I
PLASTEX ”‘“3“'5-"!'!1 ﬂﬂlﬂ
|nn:“|;m ' Awn., Mew Yark, M. Y.
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PATENT 2nd SELL your
INVENTION

A Simple Recipe

for Inventive Success

ROBABLY the =implest recipe for inventive

suecess would be this: First, a practical, useful
invention; second, a good strong Patent; third, a
buyver or a market. The inventor needs all three to
get anywhere, Lacking any one, he is likely to get
nowhere. The recipe is simple. Working it out i=n't
g0 simple. That is why inventors—and others inven-
tively inclined—have found the two books shown
here so helpful. We've gone into each part of
the recipe carefully. Exactly what is an invention?
We tell you. What is a strong patent? We tell you
How can I go about finding ﬂlimlj. rer? We tell you.

Many Questions Answered

But there’s much more. For example, just how an
Application for a Patent iz made; how an inventor
ean safeguard himself with dated sketches as he
goes along; how the pertinent Patent Office records
are checked to see what other inventors may have
done along the same line; how some successful

These 2 books tell you
how to go about 1t ..

Both Sent FREE >

FEERUARY, 1941

Address, .,

inventors have secured financial backing: simple
ways to contact manufacturers; and many other
points.

43 Years in the Business
of Helping Inventors

The world needs, ean ase and will pay for practiceal,
uzeful inventions. Manufacturers are on the alert for
new articles, or improvements that will help them in-
crease sales, Maybe you have one. Maybe not. These
books will help you in deciding that. From that stand-
point alone, they are valuable.

For more than 43 years, it has been our business to
help inventors, We answer your questions and supply
complete information about Patent procedure, costs,
steps to take, kind of sketch or model needed, and
mueh more. Our staff s made op of experienced
Hepistered Patent Attorneys, Draftamen, Searchers.
Feezs are reasonable—deferred payments arranged.
Whether your idea iz large or small, finished or still
in the rough stage, you should have the facts both
about Patenting and Selling. The information which
we give vou—based on long experience with thousands
of ventors—is vours for the asking. No need to
delay. These two books of facts may save you time,
trouble, money, even later dissppointment. Return
the eoupon—or write us a econfidential letter—today,

115 Mechanical
Movements Shown

In our bhook *"Patent Protection'” you will And illustrated
115 different mechanical movements. Maybe you'll find just
what you nesd to work out some of your own ideas. Many
other interesting pictures are ehown in this book. Both books
mnd an “Evidence of Inventlon” {form sent to you FREE the

same day we hear [rom you.
CU.

E VICTOR J.

YANS &

REGISTERED PATENT ATTORNEYS

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

Pittsburgh Office, 514-N Empire Building

Rush by return mail, Free copies of your books ““Patent Pro-
tection™
portant ' Evidence of Invention™ Form.

and "“When and How to Bell an Imvention™—aleo im-



Bigger Pay for You in
=) Shop Work

Spncial Home Study Program for

STy

Defense Training

Bee how work 1 lald out for horizontal boring mill, slotter, shaper,
alrill poresa, ete.—leam to rend blueprints—how wood and mem"?a
teeng are made: fiat back patterns, ﬂl]il. patierns, tranafer ]
method, oo = properties of metols and alloys, heat treatmoent of on-
ferrous alloya, powder metallurgy—how o gtesl shaft I8 machined, a
cast iron wheel or mplit=coupling, n forgmd steel crankshaft or cross-
feed sorew, eto., ete.—and HUNDREDS of other MONEY-MAK-
ING Hems you should know In order to CASH IN on the nation™a
BlRantie Dwfense Program,

More Than 3000 Pages — Nearly 3000 Pictures!

Eghteubatan tially bound texts—clear and easy to umderatand. Com
plete course of Instruction (§ exominationg) ean be fnkshed in § to l :

o, agsre tme, with nujnmmmw!tné atjeb orearmlngs.
ALS INCLUDED: BT shop Job Tickets In blg EDD-pafe Bincder
N At o s D AL jobadone inmachlneshopa.

r

reall how tﬁﬂmﬂ,ﬂ'ﬁ n-llr Shop Operations course
wovwra Fhat grosrd, See feode, seilth the pr of e drained engi-

newrs i1 onr fTnstruciion rf:llln-n!. e thdsngs
thaf maks you VALIIABL P &w‘m %m
LODOKING ﬁ#rtrl-{l'lﬂ nrrnh'.-.l'lu Ehe. T'THAT '
Mall coupon RIGHT NOW.

Amu‘lnn I-:hoe'l Drexel at 58th, Chicago
s o
American School, M S48, Droxel at .!llh Chicaps
Plense sead all text aterial s Job Tickels need
Fﬂuﬂﬂ poarraa, = E:n"” ﬁ::-g.*::ﬁp“llﬂ [ :n’ts m‘.m'ﬁ » o mnu.lh l.:ulll
e |mm;ut ey itin r!i'lba‘n Bm-ctlu h.u.lur
vhen, Darl!'luuaf n‘ﬁ Euatagn an all
N

m 16 'I'l'blIII ]
Names_ _____

TP oo v o o o TR p—

Horf#r#-!mmwi--#wf.----... i B S A
& bathar inn ployer s nume nnd addres wnd

Flisnsss aiiaed
ERRBOF i Lk v T Bl Pt s oAl g

SEE
The Rings
of Saturn

The Moons
of Jupiter /

e
e ¢- s

REFLECTING TELESCOPE
Amazingly Low Priced

Brudy Lse wonders of Lhe beavens—the moun-
Laing of the Moon, the planets, comets, giars,
sirange thrills! Houors of fun—with this big
powerful  relleeling lelescope. EARN
MONEY FOH YOURSELF. Charge 10c for
w lonk at the mesn, NOT A RIT. A splendid instrument,
sturdily huilt in thres inch, heavy metal tubs with maching
grotnd, haml finished reflecting lens=—I14 inchea long fnlsled
in black crystallizecd enamel. WIIL last 1ifetime. Guaranteed
that ¥ou ses the Moons of Jupiier. Can be used to take télescopie
plictaces and as a spotting eeope for target practics.  Complote and
reaidy for e, Nothing else to buy, TEN DAYS FREE TRIAL.
Hush only $1.00 new. Pay balance (32,95 plus postags when postman
delivers, Keep ten days, If not mere than delighited, return tolescope
and mopey will be refunded.
KUMFY PRODUCTS, INC., Dept. M-500

4033 Eaostern Ave. Cincinnati, Ohio

LEARN mRxive GHHTUUIIIE

Bama El.mhlﬂ I#hﬁ‘lll. 1_._‘:I CI a meH
] T . ]
‘ku(l.-r Pallan Cirvacs Ao In Basca 'F ln—?.ﬂm;'g
wiltra, Earn while learnine. Rush 10g lor Pletema
{_“ beak youir akidliey) . mad rull detals. (Stais agn.)
MO iﬂlw.. 5-F Mational Bidg..

Clavsland. This

.Sjay you saw il in

]

| POPULAR MECHANICS

in industry...automobiles.

ing to Plastics.

PI.AS'I'ICS INDUSTRIES
TECHNICAL INSTITUTE

190 5. Alvarade Street, Los Angeles, Calif.

Look around! You see new Plastics every-
where. Think of their vital, growing place
..radios...
aircraft...sports equipment ... containers

..furniture...interior decaration. Prac-
tically every business and industry is turn-

Write for free information on Plastics
and Resident or Home Stedy Training, fo 'f

‘
» ,_‘.;m

MOW-—for the first time—Plastics
Training is available to YOU. Plastics
L.T.l. offers practical courses in Plastics
malding, fabricating, design, testing and
marketing. Training is based on actual
rniiects—supewised by Plostics industry
eaders.

-------- S T T T Ty
Plastics Industries Technical Institule
190 5. Alvarads Sireet. Loz Angelss, Calif
Please send me your free booklet on Plostics
and troining at Plostics LT.L

address._

---‘-J

. — e L —
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Here | Am At WORK

Yes, this free lesson proved that
drafting is easy, mighty interesting
work . . . f-mn‘jnrud me I didn't need special talent
to get into this well-paid profession . . . proved
bevond a doubt that Drafting by the faseinatin
C. T. C. method can be mastered ecasily AT HOM
IN SPARE TIME.

So T enrolled. Today I feel secure in my job. The
National Preparedness program and rising  business
have increased the demand for Machine Diraftsmen,
Architecturnl Draftsmen, Eleetrical Draftsmen,

YOU GET THIS
COMPLETE
DRAWING
OUTFIT

without o penny extra.
These are quality instru-
ments—the kind that pro-
fessional draftamen use.
With them yvou ean put
your idens on paper quickly
and with accuraey. With
training, you're all set to
master draftsmanship in
months—mnaot years—at
home, and you can use
these very same instruments
some day as draftaman.

CHICAGO TECHNICAL COLLEGE

B-202 Tech Bldg., 118 E. 26th Street, Chicage, Wlinols

FEBRUARY, 1941

Struetural Draftsmen and Aireraft Draftsmen. For
draftsmen always come first on any new project in
manufacturing and industry . . . and in those new
Aviation, Diesel and Air Conditioning Plants, Drafts-
men ean’t be replaced with machines! What's more,
I'm slated for promotion—Ubut if 1T wish, I can be
independent . . . go into business,

Here's a tip: Mail the coupon or drop a eard for
the frec trial lesson., Do this today—and drafting wall

take care of you tomorrow,

LEARN AT HOME

IN SPARE TIME

A Tew hours of pleasant home sindy every week—that's nll! No
Interferenes with your m'r:m']_;-ﬂﬂ With Chicago Teeh's help, you
train yoursell stop by atep hais eeated method—developed over
a7 yoara of C. T. . wress—wlll fit you for & job In months—
just the kind of job vouve wanted.

Lot this: Terms ure low, You can't honestly say T can't afford
1" “There lan’t a reason why vou e,hr-umn t mall us the GO
today. When 'i-.m get your FREE TRIAL LESBON, you'll say,
I never knew learning could be g e.m- and enjoyable”

MAIL THIS COUPON

CHICAGO TECHNICAL COLLEGE
B-202 Tech Bidg., 118 E. 26th Street, Chicago.

Please send me FREE Trial Lesson in DRAFTING and
show me how I can propere for a good position In s

time AT HOME. No cost or obligation for this Trial
Lesson either now or later.

MName__ Age -

Address

City Hiate

21A



Wanted! Young Men

to become experts in the interesting
profession of caring for shade trees

Rapid expansion of the world's largest tree sorvic-
ing organization is creating epenings for permanent
pesitions and opportunities for advancement on
merit to men who qualify. Selections now being
made. Only sturdy, clean-cut Americans, not
afrald of strenuous work need apply. Must be
single, between 18 and 26 years of age, free to
travel, with good practical education. Must fur-
nish references and pans @& rlgjd ph:.rsical exami-
natlon. Wreite for gualification blank to secve in
place of personal interview. Davey Tree Expert
Cempany, 140 City Bank Building, Kent, Ohia.

IECREY

which wsually take yeoars of
then what WILL IT BE a month or twa from now?

Learn to set up and run ANY

Kind of machine; MAKE MORE Needed
MONEY NOW by learnin

study and practice. he de=

mand for SKILLED men is .IuL-

Bigger Pay i?;‘;“r?'*u?ﬂf‘i‘1‘1'3.‘:;.i'iﬁ:??ﬁﬁ‘éﬁgﬂ.{?ﬁp’?ﬁfﬁﬁ

quickly HOW TO DO THING N i W ,
READY ahead of the supply,
Is yours almost for the makiog. Elght By Boeks chockiul of

imporiant mechanical facis tlil slmply and clenrly. Ower 340
nipes, nearly W {llasiratlons cover every F1I.h{t’l:‘l- Tu!l; int]lld—
neg Tool Making, Pattern Making, Fowndry ¥ Fecluualenl

Drawing, Forging, Xlachine Shop Practlee and '-!una.wmcm and
hundreds of other subjects,

B Big Books (1940 Edition) Sent FREE

to you for examination, With them wa send a2 Big Binder of
mearly 800 pages with 267 orlelonl shoge teketa with 12000 11has-
teatlon= These show, step by siep, how 1o sct 1:34m|:| run alrmost
any kKind of Job and are In additien 1o the hooks, Diestlde
in your own bome or place of business whether or nel you want
1o keep them, check up on any facts you want to. MNote thelr
ereat MONEY MAKING value, then, ir youl wantl them, pay on
rhve easlest Kind of payments. A year's consulting [lll'l'1ll‘ﬂl:"lw11tl
our engineers now civen with these boeoks without exite chargie
Amorican Technical Society, Publishors=Home Study Courses.
Amorlean Techmichl Sacioty, Dent. 8219, Orexal ot SHth St Shicage.
You may =etal me the B biE boaoks and binder of shop tickets foe
free expmlnalion. I will pay the deliveey chafpes anly, tnloas I decds
to keep them o Which cose I will send 82.00 0 Do |In}'n and §laHy

ey manth unti] the sl prico of only S&54.00 & peid. 10§ reiorn then
B D dayn LIl oW Mol TeIHING -« ¥oi) 160 mECee A send me
eeriliicate entitling me b consalting privileges wlith your experis for
ane year without extra chargpe.

1T i . R R RO R R
AAPPEE . v e e e e s s E rE i E e R R A EE LR e s
Please ailach a letier siafi employer's nanee Gzl
niilresa bl that of ot lesst s peferones,

Sy wou saw il in f"lil]uul'rl:r Mechanica!

@ The new clariner sensarion, Bor the fisse ime
an American- made clrine acknowledged o
excel all aehers in imtonion and perfecion of

L scale, Amazing new bridge key provecor, ad-
B justsble pavae serews, post lock plates Diher

ewclusive fearures; yer they cost no more. See
your dealer or wre w ioday for free book

an clarenets of any oihes band instrament.

C. 0. CENN, Ltd, 231 Comn Bldg., Elhart, Ind.

Uhite"
FOR FREE™".
BOOK

RUPTURED?

Get Relief This Proven Way

Why try to warry along with trusses that gouge ¥Your
Neahi—press heavlly on Ilpa and spine—enlarge open-
ing—Tfail to hold rupiure? You need thae Cluthe. Mo
leg-straps or cutiing belts. Automatie adjustable pad
holds at real opening — follows every body move-
ment with instant inereased support in case of strain.
Cannot ellp whether at work or play. Light. Water-
Erﬂnt Can ba worn in bath., Bend for amazing FHEE
ook, “Advice To Ruptured” and dei:l.tia of Hberal
truthful 60-day trial offer. Alse endo wents [ram
grateful usera in sour neishborhood rite:
CLUTHE S0NS, Itept. 51, IS-I-mI||1'Ir||.I. New

AIRCRAFT WELDING
ENGINEERING
EInduptry Offers ﬂnhhnd‘lnr.

dersey

Gpportunitiss

is peogerl Carmime I Welding En-
gimsers . Walding Teshnicians (5
mandlal, Weldeti and Arc Welding
Oparatary | niksl. Laarn By Duing. Earn
Part Ezpenes

trated Book—"Dhwn O
Mlention courss disired

mw.wn.:: SCHOOL OF ENGINEERING
PM-241, N, Broadway & E, State, Mdwaukes, Wis,

MAKES OIE
BURN .Just like

A Ghant Indvstey.

Makes [ts Own
Supply of Gas—

o3 needed. Fits
Any Coal Or
Weood Range.
NOT AN “Oil Burner.”
kmr?l illl ml:l.n’. ::::,-t;‘;:l“wm
“;ﬁ%‘;ﬁr IHI':!TAHI: Gas, MNe n-:;r r:lr--nn IFMI"— ‘na
MAKER | andoff with valve and burns with s
Heven sl § £ret

HOT, CLEAN (whive) FLIHE

wieed
(i ¥ il EII:H! 1ll|.|vr.i s encepl hatier lml choa it Swee
!mn v mold 34 er elinr, Abaaty In tiee By U S, ATt e, sevint
firet & weake = ol factories inislace of gas and In thepissands of rursl
sl it srm hanses In place and Wasd 84 well &
amk e tude ll'ﬁl-qH‘.I- Tailors. tiee alomi. ¢t Installed In 70 sming
i Jor 13 in any coal or wood steve, Mot water boller, B er sven.

WIDE OPEN tor Distribustars and Auents

E“-mnm dememitratlion, Tive  mils
make sales quick. Enormaus ml‘ possihilities.
DEMONSTRATOR sont with mans
TRI"'L roepmant.  LUse §t -tewt - show i and
then let RESULTS Eall yoos whethat to grab & rofitabie
terrilary, Al facis FREE. Hush pour natne auichest
. Ho s memrey  just your name. Bul Shar't
minite.  Iavestimate this by roft-maker GUICHK

LIBERTY BURNER CO. 52 ishinan Aue.
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Newest FREE Patent
Book MNow Ready

It's frezh from the press—this
NEW FREE BOOK—packed ond
jommed with latest focts about
patents, inventions and the med-
ern inventive market . nawly written,
newly published and copyrighted, disclesing
the laotest developments in modern palent
practice. Learn obout today's demand for
inventions, how modern inventions are sold,
how your potent protects you, focts about
royalties and the modern method of mer-
chandising new devices, elc. Book contains
lotest information on patents every inventor
gshould have.

Request your FREE COPY MNOW

The demeand for this new free book iz so
great that our first printing is going fasi,
Send us your request lodoy and we will ar-
range to mail you copy of book "How to
Protect Your Invention” at once. Take no
action obhout your invention until you receive
and read this new book: bul act at once in
filling out the coupen below and maoiling it
to us for your FREE copy,
STEP

TAKE FIRST

By all means moke on accurate, dated record
of your invention on the "Tnvention Record"
form vou receive with our FREE BOOK ond mail
it to us immediately. This form. sent free,
will enable you to establish the date of your
invention should need for this evidence arise.
This step coats you absolutely neothing, yel it
may be vital 1o your success.
YOU

OUR SERVICES TO

Ae Registered Paotent Attorneys before U. 5. Pal-
ent Office, we are especially equipped by train-
ing to handle your patent case with skill, thor-
oughness, compelence and prompiness. We are
located right here in Washinglon—we make
personal calls at the Patent Office, and we give
personal attention to your individual case. Send
coupon at once requesling our BOOE and IN-
VENTION RECORD form—both free—know how
the Patent Laws protect you, ond what steps
to take to secure potent protection and sell
your invention.

INVENTIONS FOR DEFEMSE

RUSH Your Army, Navy or Aviation Invention
fe us for special precoutionary advice
and oid.  Write McMORRO & BERMAN, 135-£
Barrister Bldg., Washington, D. C.

FEERUARY, 1941

INVENTORs

PROTE(TondSELL AR
VOLR INVENTION _ &

b
Tioy
NVMAAAA,

COPYRIGHTED

McMORROW & BERMAN

10TERy Registered Patenf Allcrneys

b i3 ? bolore U, B, Patent Oifice
135-E BARRISTER BUILDING

WASHINGTON. D. C.

|

|

|
Send me your NEW FREE BOOK and specially prepared ||
“Invention Hecord” form ot once. 1 understand that this I
request does ol obligate me. I
i

|

|

1

Nome

g A L S L Btete.. ...
{ Write or print nome clearly’)

23A



[

SEND FOR THIS
FREE CATALOG

EVERYTHING

IN RADIO

AT LOWEST PRICES!

.I ..u||.r|.||..||u g - Funn liudm:.. Ao Bebdg
Amateur Receivers—all al  rock-bobiom
nrlees! 1941 Sound Systems! For evory
P. A r.g¢.|—r]rum !I'lln ..':-T-;ulml :1,_#.1 1l|;n
new features: low prloee; Time Payments;
15 Dy Trial OTer, For the Radio
Bullder! Doxens of new Hadio Kils; mow
diggrams; everyibing for the Buollder and
Experimenter, ALLTET holps you to learn
Hadio! Flubrescent Lllhtinﬂ Far hetwa,
workalop, offien, e e OUF comapledo
soction! 15,000 Radio Ltenn[ Everything
in  Madio—serviee best  equipment—re=
placement paris—amatenr Eear—aevery-
thing you need nb momey-gaving priees!
Hend coupon for your FIREE copy TOTRAY ]

15,000 Parts] The biggest pelec-
tion of quality parts in sl radio,
Imw-cost. easy-to-bulld kits to Eversr leading - make=—compleia

MNew Kits] Build your own radio]
Laearn and profil. Doeens of new

listlngs lor every radic bullding
IEIIMII porvicing  requirement. 1r
you're Interested kn Radie, you
ean’} affard to bo without the new
1841 ALLIED Radis Catalog—
the reliable Guide o Evervihing
in Reandip at the Lowest Frices]

pelect Trom=<pew ROCA Electronie
Lah kits at scosational low eost;
e elircuib diagrame—everyihing
you need in rsdia for  every
bullding requirement. Let AL-
LIED help you—jusd ask us—
youll learn quickly,

Aadio Bullders' Handbeok—val-
walile beginners' book on radie}
inder ALLIED supervielon, tells how to select elreulis, read
Glves conclee. easy-io-understand diagrams, build sets, ete,  Ilus-
defimitione of sl emmonly-uzed trated. Learn Radio. Oreder by
radin words anid torme, 1u.c eoupsnn below.
el e S i o iyt LK,

See ALLIED od on poge 132A for sensational Kit Offer!

ALLIED RADIO ’

Mew! Radis Dictionary! Just out
syt jil lod by lending sitheriiies

£33 W. Jackien Blvd., Dept: 5-FB-I . =
Chitaga, 1linais ¥ =
O Send me wvour FREE 1041 Radlo Cotalog l
I 01 enclose 10e for Radio Dictienary. ]
O 1 enciese 10c for Radio Bullders' Handbook, 1
i

Mame..—— S i
|

I s i o SRy R PO e I
I

Cliy-. L TS SR I

PARKS AIR COLLEGE

PARKS AIRPORT EAST ST.LOUIS, ILL

Offers YOU COLLEGE and PROFESSIONAL TRAINING
Majoring in AVIATION

Accredited by the Illinele Superintendent of Public Instruction. T8,
approved ap 8 Commercial Ground amd Flying ®chool and Mechanles’
Behool.  Accredited by and cooperating with the United Stotes Army
ﬁmmﬂuﬁ“ﬂrmt flight and mechanical tralning. Open to high
FOUR eourses bead to B.8. degress in Professienal Piloting, Avistisn
Dparntions, Maimienaree Emginearing. Aeronautiead Enginssring.
EIGHTEEN TRAINING PLANES are uwsed in professional fiight
training which prepares groduntes for afeline Alght operations.
Th0M heure fight tralnlng given, 3000 hours boing flown monthiy.
FACULTY of 8% aspecialleie in various flelds of aviation,

1588 gradoates, Enrollment limited io & iofal of 500 ecommerelal
aviation studenta. Total enroliment 560,

LOm-acre alrport, 25 bulldings devoled to Bthosl parpeses exelusinely.
[iermitories and dining hall ng e Cellepe

Spring Term Mareh 31, Send posteard for new G4-page ocalalog.

Registrar, Dept. PM-2
14th YEAR parks aim COLLEGE, East St. Louls, Tl

ENGINEERING ok it
TWO YEARS
B. 8 Degree courses In engioeerings Eleetrieal, Clvil, Chem.,
Meclanleal. Hadie or Aerc tieal. 1 ¥r. Mech. Diralfting. Ap
proved by vil Aeroma 1 Auibhorliy, participation in Pilot
Training Program. Large Indusirial center, Prep courpes witlki-
oL exXgra eliarge Earn hoard if desired. Low tultvion. Eoier
March, Jime, SBeplember, Docembar.  1Write for Celinlog,
521 E. Washingten Blwl, Fert Wayne, Ind.

GET A DRAFTING JOB

Drafting Johs Often ir $176.00-$350.00 month.
Trained draftsmen always in demand. Learn eazily at
home in spare time. HExperience unneceszary. Com-
mon education encugh, Employment service FREE.
Write today for complete information. No obligation,
No Balesmen,

MOMNROE IMSTITUTE, Dept. A-202

Alton, Ilincis

APPRENTICES

TRMINDED YOTIR
}qILhI. 1'I!.ﬂ.1"<I'INiI F-Dil- LN'.I"P'-“I"-E TIE \I‘I‘II PAI:]:I:
FIFI.‘D 0oF TAT. l'.IN AS APFRENTICES—Write im-
edintely, nrn.-rl.oui BLAITN[

MECHANIX IJHl'IuI'EISI-I.. l'll“ll]li SERVICE CO.
Wayne m“mu- Airport, Dox A5 Betroit, Mich,

Bl eonrse—peteenal. lndieidusl, Inetfuclico—best bechnicnl

+ beme e, I'nnlm-m offers el lmked t-|r5n:-r|.un:|.-—m|. Y]

= by Maching Aps. bost moden anil eomplebe neibeda ambracin
grsey leunch from pials o poreslain work. Qusliies ren o e
Tae |n:|.Ir|.-. ?Lrin-nl ness. Diay of night schosd. No boske=—pa

) 1y e s
OR STUDY ‘I:HI%EE. Wit § |r|rF:E::ll.t|ur| o2 oo Tara Rinde Course.
;n- ", mu Th Damt. 765

CARfSSi\IS'

hiladslohis, Pa.

RAYE DURNS will deach you HOW ts CREATE ORIGINAL
CARTOONS mt hosss that youn may BELL! Courms sontsing 85
—

26 bessona and ever 600 Whustrations. Al for Onlg , ., . ., -
Bend mame amd dddecsn for frie deisile,

RA\"E BURNS SCHOOL, Studio M, Box 1583, CLEVELAMND, OHID

and Make u

® Lot me send &'

to $12 in a Day!

? all-wool union tallored sult
FREE OF ONE PE\'N]’ COsT, Just follow my
¢ easy plan and show thesult to yvour friende. Make u
to 512 in n duoy easfly, Partial Paymend FPlan,
FRcE—mo honse-fp-house corrarring mmv

D FOR SAMPLES—FREE OF COST
WJ'IIJE LA’ rur FREE detalls. AE‘TUAL SAMPLES
and * gerting Bend no money.
H. J. cul..uu I‘H RESS T, I.nl.llll: WMF.IH‘I'
Street, Dept.F

24A
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STUDENTS BUSY AT WORK IN LARGE COYNE SHOPS

12 Weeks Practical Training in COYNE

In the Big Coyne Shopa you have individual
help by expert instructors so that yoo quickly
pnd easily learn Electricity by actual work,
No advanced education or previous electrical
experience i3 necded. You are taught . . . Not
by correspondence, not by books or embar-
rassing reciting . . . but by the Famous
Covne *“Learn-ByeDaoing™ training method
which has helped hundreds of
successful graduates to get and
kold the job they like, or goins
to business for themselves.,
At Coyne you do PRACTI-
CAL ELECTRICAL WOREK

on real electrical equipment.

PART TIME WORK
WHILE TRAINING

EMPLOYMENT HELP
AFTER GRADUATION

If you are short of money and need part-
time work to help pay for your reom and
board while training, my Employment Des

ment will help ¥ou get a part time job,
When E;ftﬂ.l have praduated, they will give
you Lifetime Employment Service.

COYNE
occuples
this entire
,\-{I)l']i.'fﬂ.,
fireproof
Building

AN EXTRA

WEEKS

COURSE IN

RADIO

INCLUDED

H. &, LEWIS, President FOUNDED 1899

ELECTRICAL SCHOOL

500 5. Paulina St., Dept. 21-72, Chicago, L

Learn

% ELECTRICI

Pay For

Your

tion After

You wind real armatures . . . run real
motors, dynamos, generators, When you have
finished each step, you KNOW HOW be-
cange you have done it yourself. If you are
ambitious hete i8 vour chance to get the
PRACTICAL TRAINING to qualify you

for your start in the : fﬂ“ff m
[

pgreat electrical ficld.

READ WHAT THESE

bz ad o

ink the "pay afte untion™
P + + + ofers !l‘l-;ﬁm: whoy
wants o get ahoead in lile a wonders

ful op unity . . . [ am now cm-
M{hu ——— Power Co,
v o employed by this

evel mince gradupt
from COVNE ., » I make almost
double what I did at my previows
work . . . COYNE Sel helped
mi= in landing the job I now have,
James Dible

I owe a lot to COVYNE . . . I se-
cured a job alter returning home
wiring ¢ranes for the M=
chine Co, Eefore golog to COYNE
I was clerking in o grocery stone
earning the wsual clerk's w . I was in doubt
oot qliill‘j.h:i my job but 1 hove tripled the
cost of the entine course,. dn the first ten montha,
The sehool is everythin il gy it is and more.

w:lsmmnl:l.cl:.rartr.luﬁeﬁ. hanking you for your
kind cooperation while at school and since e
tarming —Jack E. Stroup

ELECTRIC
REFR IIiERATIDH

IR
CONDITIONING

At this time I am in-
cluding additional valu-
able instrriction in these
two important branches
of clectricity.

about Co

including.

Ciy.

duntion"

Send Today for
this FREE Book !
H. C. LEWIS, President,

COYNE ELECTRICAL
500 5. Paulina Strest,
Dept. Z1-TZ, Chicago, I,
Diear Mr. Lewis:—Without obligation send me
VOALE lllF free illastrated catalog, with all facts
ining nnad drml?a
Tuitlon-After-Graduation' Plan, aa well as the

| details of your 4 wecks Rodio dﬂl.‘ll'll’! YO OTE

R B T 11 L Rl et
Mall In covelops oF paste ofn & poatcard j

FEERUARY, 1941

Find out all about this wonderful offer. My big Freo
Book tells you how you can train for your start to o
I:nlxl.:a_rl-yr lob in Electriclty . . . And through my "Pay
Tuw Flan you can get your

truining now and pay for most :»I'Jour tuitipn in easy
monthly payments after you graduate.

"LEARN BY DOING”

Shops

o]

GET THE FACTS
Don't let lnck of money
}:mﬁ vou from gending
in the Coupon now, M

Big FREE Book is full
of facts and photo=
graphs which tell you
about Coyne Training.
It also Ig:Ivcu o the de-
tails of my Pay After
Graduation Plan, Spare
Time Employment
Offer, Graduate Em-
ployment Service, Life-
time Scholarship and
other advantagea,

SCHOOL,

F e P IA s

of your *Pay-

250A



/l Train Vow in

. DRAFTING

until You Gef a

YOUR TIME IS
| WORTH MONEY

Let me train you as an expert Draftsman
until you are holding a good-paying position.
Trained Draftsmen command good salaries.
I'll prepare you on practical work to get re-
quired experience as I have many hundreds
of successful students,

Drafting Offers Big
u-P.F.ﬂ.R.T-u.H-l.T-Y
Drafting iz a profession that offers you BIG eppor-
tunities and MANY of them. When you become an
expert Draftsman, hundreds of industries will be open
to you to enter. Wou will have opportunities to get
into ELECTRICITY, AVIATION, TRANSPORTA-
TION, AUTOMOTIVE WORK, BUILDING CON-
STRUCTION, MACHINERY and many other fields.
Almost every industry offers chances for a better job

at better pay and shorter hours,

Learn At Home from an Engineer

T'll train you at home in your time in a few
months by my proven-practical *Wark-Job' Method,
at low cost and on casy terms. You don't need any
previous expericnce. I give you actual working expe-
rience by my individual training method. Lack of
higher education need be no drawback, High Schos]
education i3 not needed to stare,

ALL Working Tools Furnished
Mail the coupon below today for FREE ook, *Success-
ful Draftsmanship' and full details ut;:Er Eractml
Training Offer that includes Professi awing
Instruments, Drawing Table and suppliea all without
extra cost. Now is the time to prepare. Don't wait
another day. Send the conpon WOW for FREE Boole,

SEND FOR Tﬂ = Get My Proven

FREE )/ a7
These TOOLS and E}'.e;;‘;i:?r\ :
EQUIPMENT

Griven When yauﬂem"
e

ENGINEER DOBE, Div. 3372, Libertyville, L.

i h

I Bend me your free book, “Successful Draftsman- l
ship." Please explain how wou sssist your graduates

l to good positions as draftsmen. '

: B L e s e AQe. . oinrrnn :

l Address . , P R e I
TR & o e e w4 e Btate. .. vy

26A

Plugs Into h =~
Light Socket

Amaiing new JIA N1
WELID Electriz Are Webgsr
—operates from 100 woli A.C. of
N satt om0 wro weldeis hicher perieed—
ptnrttuten tremendous best lo waeld sl inds of
metal  Nob = ioy wehler Lhal usss earboss,
bl setunlly uses stispdasd cosbed rode—aises
1708 and 222", Oenerous sapply [urnishal
with welder, Cunfentesd not fn BiFn oub
Hepaim [enders, sute budies, redisioes, pre-
- emnall tnstings and mackigey parta
Take HAXDIWELD woywhers s job, spersts
from light soekel  Bizrdile bulle o hnes
g materisls fo lasd yemes, Fully goarantood by
Big Mansfnctuser. -,

SEND NO MONEY ! /=1 =3

Uewand uses for the ANDIWELD arowsd

. R W T v
you, eomplete with rods snd gogeles. Pa
e

v -
n Dﬁl‘f $2.08 plus fow eanes postage. 1T nag delighisd. retues A [
WEJ-D‘ ) lhﬂ Iram "‘-“"IIL'! wnil |||ur|r||r":|.l.3l\l bor 1% wiid "u.. wal
weanily, [Cush your order nnw,

HUMFY PRODUCTS INC., Clnginnati, Ohio.

i i - I'la
HUVER Iilu

B Foriin for ambitions men mnd wemen in pew
nr\-'.lg\nwu nL E-I:l with Tamone |i.r|um|:y milvertmod
= Hoover line of semar r|1{.11|\.u.'i|1 niforms for restno-

Jf runts foentaine . hotels mvemns . 5t 3
Not Fedse-to

. e tors. dentiss, elc
1 riance —no money neaded 1o gt | hig mewr, b
I T I t-IF Ipeoenn bewinegss, Mol posteard mow tor beamtl
' Lty o] new Uniform Bryle pressmtation scios) pam-
___J = ly ples anad rn-'mr-m-liln; eqmipmend—aant FEEE,
2 | B 251 West 19th Street
¥y © HQQVEH Dopt. NK-10 Now York

Dwpt. N-202.

A
Every operator and mechania needs d i
AUDELSE NEW AUTO GUIDE, This book saves time, money and

worry. Highly endorsed, It presents the whole subjest of muts mes

chanics: 1—| -] %\mnlplm. 2—Construet] lon, 44—

Barviee, 5—Tepalr, Enslly understoad, Over 15 pages—1 A0 1las-

tratlona ghowing inside views of modorn card, trucks and boses

;'lth ﬁ;ﬂcﬁlﬁ? I{J;dall service jobs, Diesel Engines fully treated,
stritod. Te This

Fill fn and Mail Ceupes Foaes. T

S COMPLETE +”PAY ONLY $1. A MONTH <
THED. AUDEL & © WEST I3rd STREET, NEW YORK
P S e

Bl pichads Tl e S
TRAID - o o e
BT o o e
TN o . i e o o e s 5
TRRSAEIION - e o o e e - . - f‘j—
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RULES
This contest open only to ama-
teurs, 16 years old or more., Pro-
fessional commercial artists and
Federal studentsarenot eligible.

1. Make drawing of girl 6%
inches high, on paper 7 inchea
high. Draw only the girl, no let-
tering.

2. Use only pencil or pen.

3. We return no drawings.

4. Print your name, address
{town, county, state), age, oc-
cupation on back of drawing.

5. All drawings must be re-
ceived by January 3lst, 1941.
Prizes will be awarded for draw-
ings best in proportion and neat-
ness by Federal Schools Faculty.

i (\
Droce At Cowede ~

Copy this girl and send us your drawing — perhaps you'll win a COMPLETE
FEDERAL ‘COURSE FREE! This contest is for amateurs, 50 if you like to draw do
not hesitate to enter.

Prizes for Five Best Drawings — FIVE COMPLETE ART COURSES
FREE, including drawing outfits. (Value of each course, $185.00.)
FREE! Each contestant whese drawing shows sufficient merit will receive a grading and
advice as to whether he or she has, in our estimation, artistic talent worth developing.

Tada-,r dEsign, color and i|lu5trating influence the sale of most merchandise. Trained
commercial artists have, therefore, become important in industry. They are in de-
mand — well paid — machines can never displace them. Aurtistic tarenl is com-
paratively scarce. If you can draw, why waste this rare gift? Train yourself to do
work for which nature has fitted you and which few people can do. Eucce:s nowa-
days comes easier to these who develop natural aEi[iw. We have trained many
young men and women now capable of eaming up to $5,000 yearly as artists. Use

this opportunity to test your talent. Read the rules and send us your drawing.

«FEDERAL SCHOOLS »INC

Dept. 2131, Federal Schools Building, Minneapolis, Minnesota

FEBRUARY, 1941 27TA



BOOKS SENT FREE

on approval, Jusi mail the coupon and we'll
penid you onooset of thess remackable auto
wulee.  Whether you are 8 mechanie or helper.
apert or spprenties, auto owner or driver, if
you're Interedied In Enowlng all abour soro

"'I..h_'-"‘-\mu-'llllt' mechanics, lake advantoge of this

FLEE EXAMINATION OFFER,

lr GET A BEETTER JOB

'\J ' .'lu hitier fob—In the zlgsnile avte indoeicy,
'E:i iﬁ L RIOGER PAT—a chanes to g0 inte husiness

— Tyr ponracll g:..| grt o share 1:! the urvﬂl;*

nre waltlng for any man who oven  Ba

CAN "mu FIX IT? tries 1o improve himzelf, Leom aulo on-
Thinan “'"":"'7" |’{"}’“" 1l glneering with thess wonder books o new
e et T Mifecen:  Way—a qulck tefersnce mothoed, Slmply ue
gial—to ki1l the shimmy U JIFFY INDEX to look up Lhe answer to
in mrecrlng—to set TIM- ®ny guto protdem, Boflt by eleven of Amer-
ING—how [0 pui Four jen'y greal autemobile engineers, aml arli-
fasgrer on emgine broubde ST b sle langrage S0 You an under-

| th T vy L
Frx Gp T R chand It
A year's comsulting privileges
Bt Behobisdd -iti our snglneers mow glven
2500 pawes, 2000 ilbn with these books without
rrama,  ebe.,  Inclading extra charge.

wrine Engines, Aviation
Huturl Diowal @rngines,

D Luxe cdition,
u1d BEATnped Rexibie
kg,

Bend promplly and we will includs n
Mew EXTRA volume with ower 300 pages in-
cluding lafe ears with wirlng diadrams asid
data sheels an each.

AMERICAM TEEH’HH}AL SOCIETY (Publishers—=Home Study Courses],
Drexel Ave, & 5810 S0, Dept, AZ19, Chichge, 1linsis
lile o sew the @ovolan tithon of your AUTO BOOKS.
the delivery By, bisk BN ehmnse o, 1 ey
Drtarn  iem  EXpress ool e ter 10 days use | prefer e Koo
ThTe, will senel  pou p.l;.- the  balanee ot the rmie of
omly 81 a month, until 2480 I8 paid.  Plesso [nelude consuliing
Eervice and ontra Velume Na. 7. 88 por your offer nbove,

[ 1 -+
Address .

Clky

- Biate .
amd Ilﬂl'l'li" I'IIII1 B-Irllll'l\."!‘\I 11'
man 68 eeferenee

INDUSTRY NEEDS

TRAINED MEN IN
’

Prepare at Bliss for a better place in vital
industries and national defense. Learn
fundamentals of theory and practice.
Course complete in one school year. Stu-
dents construct moetors, install wiring,
lest electrieal machinery.,

Experienced instruetors. Modern shops
and laboratories. Highly succezsful
ptarr*nw:nl record, Bliss men hold Tespon-
sible positions. Graduoates are in demand.
Comfortable ]iving quarters, 5|1{|1'in|.|5|
campus. 49%th year begins September 24,

BENSS e &

w—s ELECTRICAL SCHOOL

132 Takoma Ave., Washington, D.C.
Plomse send me the Troe chart that will

help me answar thess Impartant §udstions:
1, Haw ean | qualify for the el oal field?
2. What jobs aré open to me after Bliss
elestrical trainingT
HName

Address 00000

City

=

28A

LATEST SCIENTIFIC
CRIME DETECTION
METHODS

Read This Amazing Book

30 DAYS FREE

Explains with real cases latest
methods of Scientific Crime De-
tection — finger printing — fire-
arrns identification—police pho-
- raphy. Takes you on the in-

side In ormative—exciting—vala-
able, Read 30 davs free—then send
only a dollar if vou want to keep this
amazing book., Your ape must be stated,

T. 6. Cooke, Dept. 1352, 1920 Sunnyside Ave., Chicage

I WANT TO TRAIN YOU
Fer A Big-Paying Job

i g et
Skt il Setnila
Mational Scheol of Meat Cutting, Ine., Dept. U-15, Toledn, Ohic

Landscaping Is Profitable

FASCINATING CAREER OR HOBBY FOR MEN AND WOMEN

g Hend for free book giving details of Landseaps Gardening
% gogrsel Train yourself ot home, In spare lime, for fascioal-
L = Ing professlon of Landscspe Architeet, or to get more

| sut of your gardening hobby, H. 8. M. writes. My an-
Bal fncotne 8 4000, Y our codrse pald me well." Send
postal Lmlay for “"Buceess Thra Lambicape Tralning,”

AMERICAN LAN DSGAPE SCHOOL

m‘l Gr.lM .lﬂ.. Des Moines, la,

A GUIDE TO SUGCCESES AND ADVANCEMENT

This stiractive, 1EH-page book will nor only give
you the help yoo need in secking persomal advasce-
menk. W geL & Detlor job, to stert o small business
af ypour own, bul full informatlon on trades, pro-
fessbons, opporiunities. crafis and hobbies.  This
big cotabogue, just off the press, 1St more than
1,700 bargalin bhooks an popalar sibjocts and over
T wall prove tnvmsbapble |,u-|‘I el Ihais'p

A0 plans,
Send poat card indny for your LEE copy.

mil=s 4l

; POPULAR MECHAMICS PRESS
AU DEPT. 244, 200 EAST ONTARID STREET, CHICAGO, ILL.

learn CARTOONING

FREE TRIAL LESZ0XN! Cash In on your sence of humor—
AT HOME—BY MAIL flave fuan} ake maoney] Mo ox-
perirnce needed o 11nr| Wrile today for FREE LESS00N,
|||||Jw| |.-|-.|;ru|1|_1 Mo oblipatian

Cartogn

Schocl, Dept. A&, Fall Creek, Wis-
TOOL & DIE FAK4NS

Marhinisia Trode, hochine Drafiing and Design.

Practical shop traln-
ing in the world's Industrial conter,

Write tulay for full information,

HATIONAL SEHQU-L DF MECHANICAL TRADES
Lako HE. Chicaga, 1L

TN

Dept. 26

MAKE MONEY AT HOME

BEE g

Amazing rulher m:llll m1'|-i1:|: 111|1 |1.|: makes periect
Arxibibe madds of =, HHook-encla,
i= Esch moid

l'ﬂﬂ:I 114 I:;: I="In.- El.'.'

Mo eEpaTienee  necessary.,

arnd wawy. !‘-I..lrt profifale Dusiness in Four homse
« v Bell o stores, gift shops, fFicnds, resoris,
rwld m:'!ll-'ln. by mnil. Full or re Dime.  **Molds

3
ers Hamly Hook'' and Ekat of hur;::'rs FREE.

S0-LO WORKS
Dept. 5-827 Cincinnati, Ohlo

Wil

POPULAR MECHANICS



LEARN AviaTION |}

In Los Angeles
Hﬁ.TlﬂH'S AVIATION CAPITAL

THIS TRAINING PLACES You
¥ IN AVIATION IN & TO 14 MONTHS

Huge imer "R |I| T.'l- Angeles aviation
nil

netivity

riim =
slernly |l'|||.]'-E|||J strate-
|_.l|.n1'l_l| Im ated schools. Trining flect
~ of 15 teddern plones, Link Troiner, Iat-
est instroment flving equipment. Gov-
ernment approved shops. Locatasd on
famous Los Angeles Alirport, CALA.
test field, plant and sirline proving
groami. Career training courses fn Air-
line and Commercin]l Piloting “ﬂ
months to 2 yenrs), Aeronautical Engi.
neerlng (14 months), Master Mechanics
{12 n|nn1||.l;| Prod et ion
Afechanles {1 momihak,
Alreralt  Drafting {4
monthal, Instrumant
Technlelan (6 mentls),
Flying optional with En-
ploeering and Mechap=
fes ieaining. Government
approved  for  Flight,
Cipmenad ol Aloster Ble-
chanics courges, Low tu-
itiom, living costs, Dor-
miltories. Write for new
§id papge Cafalog and
VWomational Guide. Siate
npe,

ALIFORNIA FLYERS

Stitl.'.‘DL OF AERONAUTICS
LI:?E ANGELES MUMICIPAL AIRPORT 1N.Em CALIF.

el s
Aviarlea Weshanics
4 ip 12 Monrhe

WE CANT
SUPPLY THE
DEMAND FOR
GRADUATES

ELECTRIC ARC=0XY-ACET YLENE
led Waldoes earn §8 to E15 a day. The dos
Ahan tnq- supply. Learn this
i n-qlm by memunl shop
inE r.ulumlu

PLH A snwl

Frodues wenderful mﬁiull! 5 dnyn
quickly play pepualar and tJl.'llu:u.'I
wenleers, 1o ot 1o ru-d mo dreaey
pEAlins == gLOCesS EUnfnn . Bimow
124 thonsands of my sl

rion |
brondensting orches
tiom, W r:mfm-ﬁ DAY HHTI'IIA.I.

USSEHL &
150 W. w.mnr:h... Fort Atkinson,Wis.

ADVERTISING

Paid Profession—Train at home in
gpare Lime. Practieal, economical short cut method.
Wrlte for FREE |lNustrated book., Dept. i,

QUALIFY FOR
A CAREER IN

Fascinating Well

smtage-fright." gain self-confdence nnd ln-
gdrrs With Words and requlrements,
AKE MONEY RAISING SQUABS |
Muil posteard for Valuable FREE BOOK about

CROYDON INSTITUTE, 620 N. Michigan., Chicago, TIL
Jeatnl
crepse carni owir, This eagy way. Write
bhc £
n_loatituts, Dapt.
Big Demand. Easy to Raise. I tell you where
PROFITS in Sgunhs,

At home=—in spare time. Maoy overeoms
for free booklet, e o 1Vork 1Won=
sp 1353
1315 !Ilﬂﬂu-rl ave., Chicage, Hiineis
YOI Cm SELL all the Squabs you can rafse.
THOMAS STEEL, Box 52§9-A, Richmond, Wa. |

FEBRUARY, 1941

El‘wﬂimﬁ|

/.'Ef"‘

CLERR

U.S.GOVERNMENT JOBS
$1260 to $2100 a Year

($105.00 TO $175.00 MONTH)

Get Ready Now for Examinations

Railway Postal Clerks

Railway Postal Clerka get 1,900 the first year of reg-
ular employment, hen'u; paid on the first and fifteenth of
each month, {§79.17 each pay day.) Their pay & auto-
mutically incrensed yearly to $2,300 and 32,450 in large
organizations. Advance may be had to Chief Clerk at
$2,700 m year. ($112.50 each pay day.) Men 18 to 36.

Railway Pestal Clerks

3 Days On—3 Days 0ff —Full Pay
Railway Postal Clerkas on long runs usually work 3 daya
and have 3 days off duty or in the same portion. During
this off duty their pay continues just as though they were
working., They travel on 8 psass when on business. When
they grow old, they are retived with a pension,

City Hai.l Carriers, Post Office Clerks

Clerks snd Carrlers now pet 21,700 the
first year of regular employment and auto-
mntically ncresse $L00 & year to $2.100.
Open to Men—Women 18 (o 48,

Many Other Positions

Many other positlons are obiminabla,
Rural Carriers—Suenographera—TFpEs0E=—
Agaistant Siatistieal ClerKi—Acrountanta
—Measengers=—0Mee Machine Operators—
ete, Those wishing these positlone should
quallfy at once.

Get Free List of Positions

Fill out the foltmwing coupen. Tear 1t off and mall 3t today—aow,
at ance

This lnvestment may resul
job,

i ————— - ———

FRAMKLIN INSTITUTE, Dept. M-I173, Rochester, M. Y.

Tush to me, entlrely free of eharge (1) a full description of I B,
Government Jubs: (21 Froe copy of illustrated 32-page ook, Ty
to Get a . 8, Government Tab'’ with (3 List of 1. 8. Government
Tobs: (41 Tell me how to qualify for one of these Jobs.

In your gebting 4 blg-pald government

Namo

Address.., - e L BN
Uise This nuunun ‘Befors You M 'Hl'rllz o Print Plainty.

Soy yor saw if tn Popular Mechanica!

284,



: - It’s Easy
To Be A Contractor

Learn mo estimate, to plan hu!l:umg;, to toke contracting jobs,
and moake money on them.  Here are up=ti=the-minute beoks on
bullding, estimatlng, and contraciing which cover In an nteresthng

WAy, 11 aulsferts thas ocarpenters, buliders, and SonlrLetars ahol
know to make the most out of thelr jobw.  Roof Froming, The Stecl
Square, Architectural Deawlng and Deslgn, Esilmating, Painving
nod Decorating, Heating, Alr Condicloning, Bullding, Contraeting,
Concrete Fonms and other suljects are all wel) overel,

-

“Boss” Carpenters in Demand J5;to:Date
\’autuiluhl-lf works joba, immense projects, and e R e
th of homo hul!riins;_l are Taking Jobs i St e Bt

fﬂ!‘ M WHO KNOW HOW (e bonhs BIVE gt gamigiete
¥you Elﬂck trainlng, With them you shouldn't B8 we nave cver
afraid to tnekle any job, for oeeded facts can be nablished o
found in & hurey. tlagse @l jecis.

Coupon Erings Nine Books FREE For Examination

S ———— T —— i — -

AMERICAN TECHMNICAL SOCIETY (Publishers—Home Study Cowrser)
Dept. G213, Drexel at 58th Street, Chicage, INinois

Tow may ship me the Up-in-Tiste sdithon of yous niss big beoks, ~Bedding, Estimating,
and Contracting” |MF sny obllpata o Buy, I will :rm' the delivery shargpss
only. and il Dally mtisfied in ten daye. | will send you 32 and niter that emiy

53,00 5 minth, uniil th- inial nrlu ol saly FHLE) b peil. am not chiiga in
in} way unboss | kmep tha hoak

Hume. i P TrrTreE i Ea s T e e
Adidrass e - o oo
City S ialm A o W BN RN B s e e 5 I L ] DRt

Flapss abineh a lebier siating your adfs, smplaver's nams asd .....m... sl |_|.,|_ al sk
lemst uirn hosssase man B i FE0EFEOoE

Get Storted Now |

The national emergency
program brings new oppor-
tunities in  the technical
ficlds, —especially in Weld-
ing (including Aircraft).

Industry demands capable,
trained welding operators.
techniciane, engineers nml
mechanies, The application
of gas and electrie welding
in all lines of business is
almoat unlimited, —alireraft,
antomahbiles, diesels, build=-

ing, ctc.

TWO PLANS OF
TRAINING e

Choose the ome that zuits you best.

1. Bay and Evening Classes at I:I'u. l:uu-rm hicago
an:. Manday. Tralm In Eode -
Rapidd progress through short
2. Homo Training combined with =h
Chicagn, thus peamilling you Lo
::lil';ril:- vime. Found Trip trensporis

1 WOLEr

B-601 Tech Bidg., 118 E. 26th Strect, Chicago, Il

Please senl me without obligalion free Moe Book' an how bo
prepire for a belter paying jobr in WELDING.

0 HOME TRAINING 0O Day oFf Evenlng Clasnes
Kamd, « .

City amd Beate. .. .., T T L I Il it

30A

THAN EVER

To Master, this New 1941 P-A
21 Major Improvements

* Tust touch a key and blow normally; yon
can't miss, S50 casy, and such beautiful tone.
Nothing to compare with thess new P-A
Saxes, Clarinets, Trumpets, and other P-A
inatraments, Fu!lr:n.-r:nmd. FOUF BUCcess
assured. See your muosic dealer
or write direct for beautiful
FREE BOOHK. No obligation, Easy
terms. Greatest fun, easiest with P-A.

PAN-AMERICAN 14
203 P-A Bldg. Elkhart, lnd.

BECOME AN EXPERT

Have You
Tried a
P-A in

the Last
30 Days?

D e ety e L s e Bl ncmr.m;
A Correspondence Institution

Obdest, largest Rudio-Television schaol in West trains ¥ou for good
LY ]ﬂh LOJ'H'DI-EI-I'-‘ Instruction inelisding Radio fml.ﬂru,q_rjnn and

cast Oiperating, Bound, Tul.klm: Piciures, “Television,
l‘u]%l'_lilgﬂ':}ril:tl.ﬂj::ﬁ. |:r xlh]l_uir :;linu Lu I m porl_Ft aid= of theee with
nr ok, ‘T'rans atbon  allow o LA, Earn room and
board while learning, muum Frea Catalog.

NATIONAL SCHOOLS

Dept. PMR-2
Los Angeles

il poatenrd for our free catalogue.

Fhotsnrds of |l...'L |..||-c Addresa:

HALDEMAMN-JULIUS - l‘ill1u! Dept.,
Desk M-368, GIIAHD-

XMiInsirels

Unbgoe First Parts for complets Q\,
show with =pecinl gon and

I choruges. Moke-gp, Cataleg Fres.
i T.%. Oonisan & Co., 203 M. Wabash, Depk. 19, 3 M.Wahash, Dopk. 18, Chicaga |

RATLWAY - PASSENGER TRAFFIC INSPECTOR /v
m- *:rf

oy

L L ] meremmary job In transpertation. We b balp pluce gradu-

— 410 ies ar rolund tultion. Mamy gsed -unpﬂrl.unll;l—-

= -_n i urr. \-|.. to B1BE per monih ples sspenees .r
[

POPU LAR
MECHANICS
BOOK
CATALOG

Every man who reads Popalar
Mechnnies will wont this new
hig  ilustrnted  eatalogue  of

practees],  helpful aod o
imaking books. g

It describes over 1780 infor-
mative and autboritative books
and 404 homecrsft plans, It's
&it amazing guide 1o theworid's
NEST practicsl books and plans.
You musi =ec it to apprecizie
ita value, Omiy Himited edithon
printed. Send vour name s
nddress on pehiny  post  cand.
Tho It tosiasy.

Popular Mechanics Press
200 E. Ontario, Dept. 243, Chicago

POPULAR MECHANICS



POULTRY RAISING
FAYS GOOD PROFITS FOR
THOSE WHO KNOW ITS SECRETS
Tlealihful, Interesting oorupation Tor

whaole or part lime in country, villsgpe
or nlh_l i i I:.-.-m i

FREE BOOK
TELLS HOW

PROVED METHODS BRING I.'i

SUCCESS FROM START
¥ ML

Fsguan

nationally Knawn
v Senior Pouling-
ericuliure, guickly
noanil women for
from storl.  His  fa-
pudy Hysten, cndorsesl by
railing  Agrriculiumal  sochoald,
Famrimaibingt =twdly, wasy o learn, com-
plede o every deiall, sbhows  valuablo
Auccess Hoorcis wecd by leadders,  sow
ey avoid los How i slart in smnld]

trninse F L
P'oultry  Suc
mous Home

Ehirt

il resd thils
E Rl 1
wny. Moke i ® prow from sale of hils _!--“I| I |- It'd
Mouliry, I D=lzy Chicks, Big, FOEIrs in £ AEHINE.
PVET Increas vl OF propaee for

LIl
[

Eond

ok in  Inrge pouliry  plants

E ik mear WEELLY YarRe— Tkl
Bilisido of the swcecss
@l his Bim "

Mr. 1 n e DEED i o blg 33 -page

Biosule “*Howr To Aalse Poalir

for Prafe'’,
chock full of

smaRing  gusul ey
fnets, Ho offers e 1 iL Freo to g
ane interdsied an I hnie the splendid
sonayr-mnkingg opporiunities in Poultry
Hal=ing, If you are “ot sen™ on vaue
future, send for this Frea Bask tokasy.

Addreas: Harry M. Lamon, Preaident,

MATIONALPOULTRY INSTITUTE
Dept. 50-T Adams Center, M. Y.

LOOK! Baby Chicks

THOUSANDS WEEKLY ALL YEAR. ¥ awe
in 40 brecds, Hyheid Baty T Eameal iy & Lovurs
Tested. Duehlings, Goal

Busisiess 30 vonrs, UCatn
it ]

=]

ele andl Cocherols, B, W, ID.
gm. Haliy Turkeys, Gpelbsens.  1m

lap frec. ORDER NoW, Make RIG
riRing NABOE HU.'I.LHI;'!' CHICKRS, s X

ATy
HAROE HATCHERIES, BOX M, GAMBIER, OHIG

~-STATE COLLEGE

B. 5. Degree In 21, Years

Warld famaous for technical 2! '-[51-.1:- e In
Civil, Electrical, Mechanieal, Ef‘ wemienl, Badio,
¢ . Acromnutical Fngineering, Dusiness Adminitro-
tion and !I.-:u:clunlmr:. Bpocinl preparatary department for those wha lock
required high school work. Short diplama coursea (36 weeks) in Suerveying,
Drafting. Low kvition. Low living costs. Students from every state and
many foreign countrics, STth year, Graduates succesaful. Enter BMarch,
June, Septeanbor, Jonunry, Wrete for cofolog, 421 Cellege Ave. ANGOLA, IND.
Learn baw i& salke Crawns, Bridpes, Tlates In dhils

OLDEST Laborsiory Center. Prastirsl tfaining, ,t

Day, Eve, Farr formos. Ask [oF frid Catalog 1¥ and tasl affer,
M. 7. SCHOOL of MECHANMCAL DENTISTRY, 179 W. 315, AL Y. L.

UNDERSTAND RADIO DIAGRAMS

Learn to read diagroms, troee clregits, find radio faulis, and sc

e

muake repalee qulckly, New 24 pape booklot tells b Lo fix all
sets casily with simplified cigeuit-tracing method, Price oaly

SUPREME PUBLICATIOMNS, 3727 W. 13th 5i., Chicaga, llinols

Bropin todny.
“*How 1o e
Spocimens
write in spoee tnse. B T
minnal Pen Point apd your name beautsiully
wrilten, Weite today.

THE TAMELYM SCHOOL OF PENMANSHIP
dAdl Widge Building Hamman City. Mo

Cnrrespnnden:e Courses In G Euinss

RADIO ond ELECTRICAL ENGINEERIN

ELEETRICAL ENGINEERING Gat good grasp

Faenl Belel. Modern, Yery rbersiandable, Theory mode oneys k
hn|d"£m: MEERTHGE. rE“rl Bre poursa mm radiy, publie addvess,  plofo-slertsi
work.  Truine yoz o ba supe-eercies . vacinm tubs teeknlelsn, Taticn
ONLY &35 sithar course nk plan.  Bapesiimeat ks Dirnleted.

elerred pa
aiples ol h (39 Eidlent InkEaaliies. #50
FREE [ itdin BN EEninG SCHODL, Box 519-F28, Lincain, Mebrs

Wrile for our New Froe
e i Good Penman,™ ic oo
L

FEBERUARY, 1941

Work in a VI-
DRAF T-‘AG E M EN! TAL industry
is nn important consideration. In the Military Forces,
men with technical training and ability have opportu-
nitics for higher ratings and pay!

Authorities say there's preatest demand in history for
TRAINED men. Good mechanics earn up to $50 a week or
maore., Good practicsl training will fit you for a job that's
waitlng, Head how MeSweeny-teained men munke pood,
Hundreds of others will tell you fuels equally as Enteresting.
Don't look for a jub] TRAIN fop itl

gk cours

Mo books, no lessons, the MeSweeny practical way, First
we show youw, then vou do the job yourself under competent
instructors. You work on real egquipment with real twlu;
Quickly you are TRAINED 1o hold down a permanent BIG
PAY job. Any man 16 to B0 can learn, Write today for
Mew Low Tuitlon Offerl

McSweeny Men Make Good!

Mesapoadaniia, Dhio

Dear Mac; After fmeluating, eeceived
Job one woek lnter. Three raises in ihe
firnt yviar. Frad of & years, wos assisbant
Hervice Mannger. 1 gult ot the ond of
0 yenrs o take p helter poh. Worked ong
year when T oult fo go inta bukiness for
mayEelf. Your training along with pracii-
enl work stige does help.—L. E. Hales.

AVIATION & DIESEL COURSE!

Aviation is here! Each plane needs many mechanics on
the pround. McSweeny's Aute Mechanical course I com-
bined with Aviation and Diesel engine mechanical course.

LOW TUITION COST!

Learn Mow — Pay for Part of Course Loter!

ME. Vernon, 111,

Dwar Mao: Pern working for
dealer hera far AfLeen month.
1 will have to Eive you coedit
for starting me oul e e
riddl B0 suceess. I Feel thak 1
o yoil oa debi thil ennnok
be pald.—Loren Drowin.

Tn & few weeks of intensive training, actaal shop work with
real tools vn real equipment gualifly you to accept o Big
Pay Job as a mechanie.

FREE! [
DESE
Biailing ihe coupon does NOT
YOU bosw vou con trofn for THE

McSWEENY SCHOOLS

AUTO - AVIATION - DIESEL
WELDING - BODY & FEMDER

DETROIT, MICH. Joisrstoen KANSAS CITY, MO.

Mail Coupon for Free Book NOW!
-------------1

McSWEENY SCHOOLS, DEPT. B-7

Witheut cost or obligation, send me your BIG FREE I
l BOOKE on Autos, Aviation, DHese] Mechanics, ete., alzo I
full information abouw: yeur Low Tuition Offer,

N
Ll I
I SETATE... e AGE -:

TOWN.........
L----- - .

tosdlany tor Blr Froe Book on AUTOS. AVIATION,
. el LliE abeoud s, aml i Tultlon Oler.

4 ME o iell
WHITE TODAYE

a Ln o fewr wook

ETREET......ccoimmieme

31A



SPRAYBERRY RADIO TRAINMING
Guclucs FULL EQUIPITED)

wgmm Eus Lﬂ[ ’q@lﬂu& Ld'

Over 100 Experiments plus Many

Other Special Featores . , . ALL “%{

Designed To Help You Make Fast Progress
B1¥ IHJ:I'L]I'I'I:' 8wt the heginn

Tralaksg slaris rich

of Rsdlo . unkedds saahi Fetpel in a simpliled, lopieal, wederstasdshln
wiple.  Touw sy leam Telovison, Freqguenme My T 1,.”“.
ol Hadlo Lhwio-Tank), Aviallon Esdio, Flesiremics, Frosimilo Fadiz,

Hardis Bob IRapalr &od . InEtallaties werk.

Training l’ﬂmﬂ ou For A Business OF Your Own . .
Or Good Radio Jobs at Exceliont Pay z
Thea gront fuscinating ased proaressve Sl of :||_-..L.=.. affars 1,__““ -.u =
tumithes io tha men who wanis to ged = heil, ik |5 o [
Eivo Fow quick ancess bo thos epportinites. EF rc.h'l'm:.mu "l[r||q_q}|nm
tharough aad practicsl. Your Trelning wil pob incerfere with your
et work,
Mo Previews Experience Mesded
Bt makis mo dilference whak yonr edumtion has been, T o
At you nuick .Eur n paying i ot 1 ineke A easy for
¥ou b gr aap Im nnll rammsber them. Your sues
wrmm da my (ol peapo
You Get Fm‘lnlllnpl 'I‘"
Plus Experimental
Lal HLALMID 1~ ul:{u-. o hiitld o
cebeaty, RADIS TOOLE nd & martern LA r Aamplets Tle-
You adso peceive & BIQ AHIFMENTSE OF RADIG EQUIP.
BIENT loe condwesting 2o bus] sxperimants with yois vwn han

Earn While You Learn
Bly DUSINEES HUILDERS mlyw you
Bos B pat your squipmest to setial use in
Bandiing menay -msking edio Seryien Jobe
sliorily albef voii bagin Tralnie.
THE SFRAYELRRY COURSE 15 10LD
UNDER n"'l'-“l:ﬂ. AGREEMENT

146 RABID FARTS

uipment
i].“

i-f“ REARY ACADEMY OF RADIO
. L ELa F. Prauldent

10-0 University Plaes, M. W.

Washingt

an, O, G,
iy FREE ropyr of “110W T MAKE

TEA DI

CLERL TR L]

mhale l.'lllp.ﬂ'\-l o0 penny § posteardy
R R R R

ETTEET T

BOOKS SENT FREE!

ON APPROVAL
5 VOLUMES—SECOND EDITION

Only 15 minites o day with thess WonN-
DER BIMIKE enn prepare you for o geod
drafting jobr. Mecliunbeal and architectural
drafiing from simple stenlght lnes to ime-
porinnt eomplex plans, A Atep at a tme!
Bullt capeelally for beglnners, for men with
only frammar schooling, Drafting room
practles, PLUS ENGINEERING, made
easy and clear, Inclodes complete in-
formation on blue print reading for
building and machine trodes,

Big Field Big Demand H\F P:I

Competenl deaflamen sre urgenily n-nhd in all i

|1 Tn‘d- |r||.uuh lI.I.rIn‘ Larees M LEL Y l}q.. wotk,
i

T a I:hlﬁ i ifE FOR !'.l E

HAVE l.'N:II:I '.""" IL-E! FoR .i.l'.l\'ﬂ."*ICEH.!- T
Pleamnt, [nerimeting work., emsy 1= learn .
Lenrn gnickdy with thest booki—send coupon fer a
web and mre lor yoorsedl,

For Beginners
Experts

Written =0 you can un-
derstand  every waord,
hy well KGnown en=
pineera anid wrebitents,
e Luxe (lexible bind-
Ing, nearly 2,000 pages,
1540 blueprints, charta
amnd diagrams: prepares
yarl for & good drafting
joly In mechanden) or
nrehiteetoral lines, Bent
for 10 days® frec use
it you mail coupon
immediately.

Slide

-_'1 vear's eonswliing serpize mor picen (o all
bupera of thie fumeus cpclopedin of drafiing

Be prompt amd we will inelude a trand new
elrcular Stide rale to carry In cont poeket.
Invaluahle In solving all kinds of engineer-
ing problems,

AMERICAN TECHMNICAL
Publishers — Home Study

bl LR e p———————————
Amserian Technical Socksty, Dept. D215, Drexel st Sith . Chicage. Fi,

Benll for 11 duyn’ trial, & wnlusess set ol dtafting. | will pay the delivery chatges naly,

SOCIETY
Courses.

I T wish, [ may retums books w10 devs and owe vou nothing, bt if 1 deécals 1o ki
tstm, I =il senid 52 |m wfter 1% daye, then only 8300 & monsh wotil $24,80, tha botal
price s pakd. Iutest edition and inclode slide ryle smd consulting Barrice
Cetlfieate.

TR &' g e 0 0 o b o o g R T - =l
T S TP S .

Fleman netsnh lapier stating MER Brtipalin, RMPGTErE Beihe id: stdetes aadl Ll

el af lmusl ona husin#ss inkh as o rilecenoe
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DRUM YOUR WAY TO ¢
FAME anp

FORTUNE!

Begin now to be & big-name drummer.
A money-making career awaits you if
you will plan now, roday, to master
the drum...it's easy, requires no ]ung
study, comes naturally. Start with
a GRETSCH DRUM, chosen above
all others by Bernie Mattinson and
dozens of _l'-ll]'lir star drimmers. Lots of
fun learning, easy to pay on liberal
GRETSCH termas.

BERMIE MATTINSOM
with HORACE HEIDT

Sem] peany posteard for literature and FREE phata-
graph of your faverste drummee ) alye full inforemas
tion abaut BASY-PAYMENT PLAN and FREE
trial. Give strewt number; sddress Depe. PM 22,

The FRED. GRETSCH MFG. CO.
Musical Instrument Makars Since 1853
60 BROADWAY, BROOKLYN, N. Y.

GRETSCH also offers SUPER VALUES in Guitars,
Saxophones, Trumpets, Trombones, Acco rdions.
Send for FREE catalogue. Mention instrument.

Tan SKINS, Make Up FURS L=

15-' a Taxidermist. D‘.ll.il"-' wour hunging fun, Weteack
¥ .

1007, Improvement Guaranteed

We build, strongthen the voecnl organs—nof
wilhi srging karone—hat by Tuandemedatally sound and
tifpally correct silenf ore amid  absclotely
:| ..-- to frpeove  any - s g o spenking woies

e Wrike for weaderiul yelce hoek—semb free
Lintn '.H ¥ you can mow hars bhe ¥ou wanf. Mo Misrs
fure smml bo enryonds under 1T Feale toes slppwl by parent

PERFECT VOICE INSTITUTE, Studie 1152
64 E. Lake St., Chicago

WHY "01‘ CATTL TROney
|:-'|a11||1|4.'|

I||:.|;-..|1||,4 ir

& preriod W ot CHLES
Iwr!nui:: ulnt'rmd AEW. Fort,Dotro

TECHNICAL BOOKS

send for froe catolog describing mere
than 1750 wseful and helpful titles,

POPULAR MECHANICS PRESS, Dept. 245, 200 E. Ontaria, Ghi

sarouat new TAILORING L

SENSATI !lHnl HE’H

Ll

BE i
money, NG oXparfenen meodend:
¥

=
deamylet

i g

[ b 1155 EITIT wifer. B0 'Al-

LOHIN BW..maH‘m, hizage
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Home Recorder FREE!)

73

TING
;scrnlﬂ -PHONO

PUT THIS RADIO-
PHONO CHASSIS IN
YOUR PRESENT CABINET

" THRILLING WORLD-WIDE .
‘\gﬁﬂﬂ' nEws DIRECT! /

T e Ty

-

UP TO
52 TRADE-IN ON YOUR OLD RADIO-PHONOC

lu UR CHASSlS {un Many Modah], L . : L
HAD up te 12 Tubes
GU"LL tnjﬂy ].i$t:1'liﬁg to ﬁn{: ltmlrdings U'.ﬂ ﬂ'fl-i! I'I.CW"‘.?"W with FREQUENCY MODULATION |
electric phonograph, and you'll be delighted with this amazing, and TELEVISION ADAPTATION
ocean-spanning radio. Make your own records on the Home

Recorder (sent FREE for a limited time) with this Radie-Phono |
Combination. Big FREE catalog

pictures many beautiful 1941 RADIO - PHONO !
Factory-To-You radio chassis and kil
console values—from 6 to 18 tubes— o CHASSIS |
up to 5 bands—including Automatic

Record-Changing, Radio-Phonographs, with TUBES

Home Recorder, etc. Get our
LIBERAL TRADE-IN PLAN, and and SPEAKER |
30-day Home Trial offer. Easy COMPLETE

Terms | Write for FREE catalog today, |

Local Service: An authorized Midwest
Service Man is located near you.
He & capable of giving you prompt
and efficient home service—and

nome recoroer FREE
supplying genuine Midwest paris. -

FILL IN COUPON AND MAIL TODAY OR JUST
SEND YOUR NAME AND ADDRESS ON It POSTCARD

MIDWEST 4% RADIOS

EASY TERMS
I5.-TUBE |
TILT-FRONT ||

MANUFACTURECHS OF QUALITY RADIOS SINCE 1820

I
I
I
I
I
| Cinesnmati, Cihis, U, 5. A, M
|
I
I
I

CABINET Py r y l | paidwnit Radio Cormostion
MODEL $ 95 | pi s
b Dept 15~
R A D lu. 29 \\\\\ I. | Hepad me your new FREE Addreus e
PHD H [# ] LA Catabog, complete detadls of
= wrur liberal A0-day Trnl olffer Towm .., Hrer
COMBINATION COMPLETE L :,..1 :h.-q.-... o :rnu prices, Uhar Ageets Maske Esiy E1in Masey.  Cherh feve | ) im lrullL

L-_..___.____.-
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PATENTS

Booklet Free Highest References
Promptness Assured Best Results
Send drawing or model.

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

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

of Bankers and Bank-Recommended Attorneys, published by Eand-McNMNally

& Co., Chicago, IlL;

American Lawyers Annual, Cleveland, Ohio; Bankers
Service Legal Directory, published by Bankers Service Co.,

Boston, Mass,:

and the Snow-Church Directory Co, Lawyers List, published in New York City.

WATSON E. COLEMAN,

REGISTERED PATENT LAWYER

Victor Bullding, 724 Ninth Street, N. W.

WASHINGTON, D.C.

INVENTORS [55
PATENT YOUR IDEAS [y 1

HOW TO OBTAIN A PATENT | SiSa™y

Written by & Former Member ol the Examin- -—=—'-=-"‘-_'.'
ing Corpe (1022-24) of the U5, Patent Office. |
If you want te prabit by your ldea, you should
:-I steps to apply for = U 5. Fatent lt
once, Your first step is 1!vn- get this Free Book.
interesting  illustrat containes valuable Inlormas
tion yaou Idl h-u It telfl you (ully how to obtain a
on your ides in the l|1ch:-"t 'wu.r With this Fres
k you will alss recelve I “R af lnventbon' form on
whieh :rnu can eanl;’ record your Idu Personal and Con=
fdential Sa oiir cass will be r-omt":r handled
anly by & Ru:iltoﬂd FPatent Attormsy wl:- In alse & Farmer
Member of the Examining Corps of the U, 5. Patent Office.
All cammunications confdential,

MAUIL COUPON TODAY for FREE FATENT BOOK and RECORD OF INVENTION Farm.

CARL MILLER

REGISTERED PATENT ATTORNEY
_ FORMER MEMEBER EXAMINING CORPS U. 5. PATENT OFFICE
Woolwerth Bldg,, 35th Fleor, Dept. 21-A, New York C
mlu;n BUILDING, Dept. 71-A, WASHINGTON, D. C.

I e your Frea Besh, "‘Ht- e Dhtain & Palent,™ snd your
Fﬁc—-ﬂ o Enventien™ ferm,

S —--;z'
This

]
§ NAME. ...

L T A R A R A R A A NN NNy NN

[ o o o o o o i e o e e o o o e e e o e

PATENTS rr:c's00xier

|
I
1
: Of Costs ond Other Useful Information About Potents
|
I
I
|
|

'I

I
I
I
:
EUGENE H.PURDY,Registered Patent Attorney |
1906 INTERNATIONAL BLDG, WASHINGTON, D. C. §

.-]

I'

Safely e it BE with
I 1hi. &l 0y HingleShotoal. 177 nr 23 llli-.n.'l—hll.h THAD
prileis !ﬂn 0] BE H-5hat with 1 1 B 103.00; Haoalater
H2.00. Alsos & complete line of Bomja r-ner-umu'l:umnruu-d
Alr Miflea foF ||1| mu! enl, 197 oF 2 o from denler
or r||r1i|r;' o loday for complete apecifications and froe HT&II
BEM HI- RIFLE €0.. 890 Marien 5t. §i- Louls, Mo,

Mo lednse roglbre

PATENTS—TRADE MAR KS

All ensea submitted given personal attention
- Form “Evidence of Conception” with instructions
Jor use and “‘Schedule of Governmeni
ond Allorneys” Feea”—FRER!

LANCASTER, ALLWINE & ROMMEL |

Patent Low (dfices
Wnshln;tnn. D. C.

Inventions Wanted

412 Bowen Bidg.

Patented or Unpatented

We have been successfully selllng Inventlons,
patented and anpatented, sinee 1924, Write us,
if ¥you have n practical, useful ldea for mala,

Chartered Institute of American Inventors
Dept. 4, Barrister Building, Washington, D. C.

INVENTO RS wio ucrive largest

prof fita know and

certninsimple but vital
fnots before applying for patenta.  Our book, Patent-Sense,
givea those facts; sent free. Trade Murks—Copyrighta,
LACEY & LACEY, Est. 1868, 635 F 5u. N. W.. Dest, 5, WASHIKGTON, DG,

INVENTOR'S UNIVERSAL EDUCATOR

confaing 100 mechanical movemednis: 50 perpelual motlops ) Imeirpe o
on procuring and pelling patente gnd selecling an attormey, olo. Sug-
gosts new |deas, Price §1 postpaid in T B, A,  Adilress

Albert E. Digtorich, 511-8 Colorade Bldg., Washington, D.C.

BUCHSTEIN'S FIBRE LIMB

Wik natoenlly—with
this gn’ht :tE.anT L!Erlr‘t
fit, O M F ABLE
E.S_”‘g:?,"';f,:”f,ﬂ Illllh -.nllll.l."ﬁ for mll de-
Minneapolis. Minn. B Falr termas.

we-do- |t-mth SQIIABS

L aleed in @ Wiy bawed
Bt ugiry ||.|.rlw||. Wi |.|: ;II IhI ugunig m fjl'u h I.r 4.

H}r" MEW BOOK gells how Hh wiisl l-'l ¢ | Lt '\C\f.rllﬂli ||I' 1 QQ
i me rastanrd, mik har F s LtE ing
'"f:-E FARM. 640 H 5&, ME Lﬂﬂﬁ-E Mli’ﬁ-

MONEY IN RABBITS—CAVIES
pnd pal Fee ki bssich with odher markeis,

WE BUY Catalog and mpy of magazine 10c, OF

wend 85c for Mook Calabed and Price List amd ¥ear's Subs
seFipthon to the AMERICAN SMALL sTOCK FAMUMERL,
OUTDOOR ENTERFRISE CO., OV 919, PEARL RIVEW, N, ¥,

In answering ad\rtrtuel:nenu always write name
and full address clearly.

Delays are danpgerovs and may be very

contly. My personal service assures
prompt astlon, stEict coflbdence, whd a
minimum of exponse, [ suggest that you
me & model of deawing, of sketeh

ll'ul deseription of your Inventlon. and
I will enake p gearch pod Feport

send IH
Uver
‘atent .ﬁlttlll]ﬂ_r 1

J4A

promptly o8 to lr.a.p.a.tenu.hlllt.r and md

FOU & copy of my 73-page booklet.

wou prelef to read my booklet first. mu.ll

the ||.t'|:u.l:!1{'|!| coupan 6t onee,
Reeord of Inventlon™

yonrs experience a8 o Heglast |

L. F. Randolph, 3D, mictar Bldg..

Flepse pend me at oooe, free of charge, your 72

I will also o e Looklos and - Resord of Inventlon' form,

torm. |

POPULAR MECHANICS



'Iﬂveht ;—Get Patent Facts!

1ok Kove olviady Gk b Your Ideas May Be Worth Money

\ 5 Mail this coupon for FREE BOWIKS that tell you how 1o
strue ted a dﬂ'ﬂ:l!, nE. 3 | pracead, Speciol “Certlfication of Invention™ form also sone.

o ou (8e e
e : pakest . . .
to give it the protection c'#-ﬂ:t ?ryﬂ,‘!nf m-ﬁrc-.-.n'
it deserves. You con feel 11?2 SNOW BLDG., WASH., D. C. ) Howyoucancen-
F‘Eﬂﬂ‘"v sure in dEﬂlll‘l! Plesse sond e free books an paleal procedurs mercialize  your
with this r\epuhlblﬂ, ald- withawg cost or cldigsiion. patent . . .
B“ﬂfbéiihﬂllﬁrmi PmmP‘:i This Is BN S S e s Wiy you seed a
enfidentiol service an ;
lc:ﬂ:tlrﬂull‘: ur b6ith Year! T . e
............... Correct waylnpre-
ceed and caste ..

Traln for a beginning
position in 8 to 10
months—detailer's
position ($130-
$225 a month)
in 14 to 18

Draftsmen

Needed in All Lines

Architectural + Automotive ¢ Aviation
Diesel = Electrical = Structural * Mechanical

The Draftsman is the connecti N link bhe-
1-'.-;1_'| [Iu Mechanic and Engineer — earns

ally I pay 'nj-:'-'n. wonderTul op-
tesdy work bec s
plL ear s .|-s,-l arfs wall :.L..l'.lu:ll: e

44 g 111
Emplnpﬂenl Sesvice FI!EE '!n Studen‘lf

American School, Dept. DD-245
Brescl Ave. at 58th 5t., Chicage, ML

Huve n big-pay job with an Ajrline or at Alrport.  Earn ap to $2500 a yvear as Government Hated Afrplane
i E'n i Aloo h||.:||I.l: This LIMCOLMN GG?EHNME"T APPROVED SCHOOL prepares vou,  Airlines
e |:||r1|:|'.u; these qualified Lineoln Graduates ns fnst as we can troin them, AN AEROMAUTICAL
ENGINEER. FEarn up to 4000 a year! Toke yvour E ngineering Training at Lineoln where you linve memas
to ALL departmente of Tralning! Advanced Flight Tre sining, "‘.Iu::sil:lumr-c Moechnnies, Procuction
Mechanios. Iil.ll:‘ll ol B 1E|.:l]!|r|-l'||:|x aludents Fil wridle ]'_.[:;pr'f:: |g| BXPETICNeS | I]ﬂ‘t“:ll miel hutld o real aL‘rtﬂn!lt
BE A HIGH PAID COMMERCIAL PILOT
o R 10 M e CHA NS, i
iy " : tproved Flight Teadndng g yyeoLN AERONAUTICAL INSTITUTE, (INC.)
| prepates [‘“ﬁ;—;’,rﬁ:,ﬂj' Tarne rentiont] | LINCOLN AIRPLANE & FLYING SCHGOL DIvision |
opportunities for our Comemereial Fllot Grad- ]| 582 Alrcrait Building, Lincoln, Nebraska
'l Hke to tnke advantage of the opportanities In Aviation, Please |

uates, High Salories Pald.
WE WANT TO IMMEDIATELY GET IN TOUCH WITH MEN rush cumplele formatien sl=out Lincoln Teaknlog. I
INTERESTED IN PREFARING FOR THESE POSITIONS. T o AGE. .. ... I
Mail coupon today for complete informatiom. = 0 7 77T TTorrtTrmTmmrmmmamraarrmranma T rmm e I
LIHCDLH hERﬂNAUTICAL INST'TUTE, “Hc-} ABEEEED. | o s e b e e A i e eate e e e e e I
LINCOLN AIRPLANE & FLYING SCHOOL DIVISION B L e S i e R R STATE. . ...icaii ]

582 Alrcraft Building, Linceln, Nebrasha

BROOKLYN YMCA TRADE SCHOOL

Interests on coupon to recelve | O architectural-Mechanical Lirnfting

Unlimited Instruction without 10 Aviation Mechantie 0 Welding
extra charge until von have mays- 10 Machinist 0 Tool and Die Maklng
tered every part of the Course 10 Mechanlcal Pre-Engineering
Full Shop T 10 Driesel Englnes O Ol Burner
ull Shop Equipment 1 O Diecel Pre-Engineering
Unexcelled Instruction |E| Aeronautical Pre-Engineering
Fireproof Dormitories. 'E ﬁ!lml!n!erha.nw 0 Talking Pletures
girtgarntion
Epecial Privileges, Check your | 5 Tgieyision and Radle Mechanie
10 Armature Winding 0 Elcctrical

free literature.

FEBRUARY, 1041

MAIL COUPON

1117 Bedford Ave.. Diept. T.OT
Brooklrn, New York Chty, N. Y.

I I o et et 1 oy
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Many of the leaders
of 1945-1950 will
be determined in
1941, Will you be
one c;f them?

i e

—the law library illustrated here—written by outstanding law pro-
fessors—supplemented by lectures—cases—and personal tuition by
qualified lawyer-instructors, will give you law training by home study.

HOUSANDS of men, who never
I intend to practice before the
bar, are studying law.

They realize that the law trained
man is a leader—that law training
makes keen, clear, quick, correct
thinking—that there 15 a real reason
why legally trained men head many
of America’s greatest corporations.

Practical Law Training Through
HOME STUDY

The home study Law training offered
by LaSalle has proven irzelf practical
and wvaluable far beyond the time
and money cost.

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

But many, many more men, take
their LnSal{u law training to use in
business and find in 1t a quick, sure
key to progress and leadership—to
the avoidance ul‘pi:l’alls and the pick-
ing of the sure and certain paths of
progress.

Acquire

LAW

nights at

HOME

A Most Unusual Law Library

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

This library might well be called—
“Law Simplified and Condensed”—
for 1t covers the whole basic held of
law in an orderly, classified and
simple manner. In many resident
schools, the LaSalle Law Library is
a reference work regularly used b
students. In one great law s:;hm{
fourteen sets of LaSalle’s Law
Library are at the student’s disposal
and constantly used.

Supplementing this great library,
are lectures and personal instruction
of the highest grade, all under a
definite, clear Iﬁ.‘m involving con-
tinual use of the Problem Method,
where you train in law by dealing
with actual legal problems—learn by
duting the work—not by memorizing
rules.

_ To get the whole story, you must
investigate. And the coupon below is
the easy way to start that.

LASALLE EXTENSION UNIVERSITY ::: CHICAGO
A CORRESPONDENCE INSTITUTION

OLaw: Degree of LL.B

Leadership” and vour bookler “Evidence,” all withour obligation.

her LaSalle lﬁp'pmrm mirics: LaSalle OpENS the Way [0 SUccess n eve 13 impurt ant phase
of business. IT more interested in one of the felds indicated below, cheek and mail now.

OTrafic Management
O EMective 5 of
OCredit and Collection /[

Correspondence Ak oy . ¥/
/"lw.-.._' ' .. i 1
s :

OCommaercial Law

L Business Management
OModern Salesmanship
OHigher Accountam:y

INAE e eam e
T P DT O o e e B e e P

d6A

O Industrial [ Business
Munagement Correspondence
OModern Foremanship DO, P, A. Coaching
D Ezport Bookkecping [ Business Engiish

I would like to have full information abour your law
= training, together with a copy of “Law Traming for

whing
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WORLDS!
BEST

WANT AD
MEDIUM

CILASSIFIED

Advertisements in this section, 35 cents per word, each insertion, minimum 10 words, payable in advance
To be inzerted under proper classification in March issue, COpyY should be in our office JIII'IT.LI.IT Bth

March issue on sale February 1st

Popular Mechanics Magazine, 200 East Ontario Street, Chicago, Illinois

make and save money.

YOU'LL PROFIT

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

Dear Mr. Johnson:

25 per cent inguiries.

{Original letter on

file in our office)

Popular Mechanics Magazine,
200 E. Ontario 5¢., Chicago, .

Although | have not been advertising in
Popular Mechanics for several moenthe because [ have just about
all the printing I can handle, results obtained from the little class-
ified ad have been far greater than in any other media. An exact
account has not been kept, but | got many orders and repeat orders
threigh Popular Mechanics.
Anything thet can be sold can be sold
through the classified columns of Pepular Mechanies Magazine,
Expeet to be back with you soon.

Sincerely yours,

Approaximately 75 per cent orders;

OSBORNE PRINTING SERVICE.

AUTOMOBILES—MIDGET CARS

FORD Owners annd mechanics—lonrn
how to make your old brakes work like I:m'—
draulica. Siop chatler, groans, Costs less
than %5 hill. Free detnils. Super Brake
Floater Corp.. $022-F Lake St,. Chicago,

ITNCREABE The horsepower of vour Pord
Vi from 85 to 138 hn, without supcrcharg-
ing. Send 81,00 for detailed, simple in-
structions. Power Associates. P.O. Hax
f01-A, Wilmington, Delaware,

HD‘R_‘E Hl]r: More power — Hemoves
carbon—S8moother motor. Wrench instulls
15 minutes, Shipped complete. 83,00, Chve
car model. Gunranteed, Enrl Behling,
Bax 551, Honolulu, Hawalil.

HUNS' Filth edition Automabile Racing
Book. Tells how to bulld dirt track bodies,
Trames, engines. FReeords. SUBPFEharTgors,
rules, formula, plans, s converslons,
ma:later rm::lui fast Fords. $1.00 postpald;
51,15 C.O.D, Ray Kuns, Depariment 286,
Mnﬂ_lnﬂ:n'vl.ll:- Cincinnntl, QOhio, 2HE:

MIDOETS. Racers. motorscooters, Cote
nlon parls, plans, builldine kits—I0e. List
describing 100 wsed motars, mi l.&—%l}i:.

ox

JIFFY Inflater: Inflates tires instantly.
£1.00 mpostprid. stails.  Bever Mig.,
4515-4 Collage Orove, Chicngn.

141 IGNITIE‘N Supercharmer.
Bnles A M[q Co., New Yo rh:

BILVER Flating _ligaid. “Apply with
cloth, Resilver light reflectors. Two dal-
lar bottles, $1.00 bo introduce. MNuProcess,
Dnt, 86, Aurora. T

KIRDY'8 MuMlier saves 100 o 4075 |
and oil, More power. Less ping. Cool r-r
motar. Less fumes, P.0. Box 385, Mont-
erey, Californin

FHEE Bnmun catalogue, nuie suppolies,
tires. tubes, . Garage. show, servien
stotion :uutnru:nt. For dealers  only.
nmpnc.nn, 1211 Bedford Ave., Brooklyn,

Y.

E G

PIS'ITJN Rings—8tesl Fﬂll. drz-ln:n. Quick
senting. stops oill pumping. For nll cars.
Send for circular. Pm-:ln- Ring Sales

RECLEAN Used oil without cost Par-
ticulues, P, Oerwin, Fairview, Okl

PLATING Outfits for auto parts. Con-
nect to m battery. No tanks used. Pres
particulars and proofs, Guometal Co.,

ihopors £5.040 um)  Bhipns Midgeis,
48-H. Fanesville, Ohio, Ave. J. Decatur, T
munu!: Automoblle motor Into air

. Instructions 51,00, Tuck,

OTEESOT
BL‘lJJ.'EE!' Pontlac. Mich.

BUILD Thiz powerful. Inexpensive -
percharger for ony outomobile. Adds up
to B horsepower. Complete pinns 35c coins,
Box 43, Esst San Diego. California.

PROFESSIONAL Midgel rocders, Llwo-
passenger rondsters.  Midgel motorcyveles,
motorsesoters. Ouaranteed motors. wheels,
parts, plans, Handbook catnlog—90 |11ins=
tratione—20e. Midwest. Box 19539-CI. Chi-
CuEo.

AUTOMOBILE Buperchargers £3, Guar-
anteed milenge increase 0% power 1075
University of Detrolt test. Anv ear: give
minke, vear. Wrench Insialls 15 minutes,
Jobn Hanley, Maonufacturer, 5719 Loroine,
Detrait. Mich.

AUTOMOBILE  Books— Latest  tifles—
Bargain_catnlog frec. Popular Mechanics,
633 Bt. Clair, Chleage,

AUTD SUPPLIEE AND EQUIFMENT

GARAGE Qwners and mochanics only
purchase direct at fill [actery disesunt
Triple-X Alloy Belf-locking Piston Rings.
Nationally distributed.  Guarant=ed per-
formance. Slops okl pumping, Saves gas-
pline. He=boring unpecessary, Wriie :|‘|;rr
gample and details. Triple-X Co., 3801 5
Rm:hm Dwept, 161, Chicogao,

WHOLESALE Auto parts. Dealers. ga-
rREes, sorvieo stations. write for catalom.
Korte Mfe. & Supply Co.. Van Divke Mich,

DBARGAINS—Welders, compressprs, bat-
tory chargers, car washers, Liberal triml,
terma.  Write Hobart Egulbment, Ba
M-213, Troy, Ohio,

FEBERUARY, 1941

AUTO TRAILERS

READY Now—Plans for nine new Jim
Dandy Trailers including six madern howse
trailers. Catalog l0e. Also new edition of
Tratier Boilders Mnanunl and catalog aof

Tis, supnlles and egquinment, Price 25c

oth I5c postpaid. Traller Supply Gou,
5120-A Fulton 5t. Woaosau, Wis,

MOTORCYCLES, BICYCLES, MOTOR
BUDDTERS AND SUFFLIES

45,00 AND Un for Mead's rebiilt, shop-
worn Ranger scooters, Mew 1941 models
few dollars more—go 120 miles e
o 4 moph, Ride, rent or sell fop
. plensure, Denlers. ngents write for
pmazing low direct-to-you prices. Easy
terms. [rec circular, Hurry! Mend Cycle
Company. Dept. B-1. Chicago. IIlinods.

BUILD Power =cooters, midget cars, 'We
supply  tires. wheels. motors. Lowest
orices. Send e for plans. ete. Build-Tr-
Own Devices, Dept, 2-A, 836 North Park-
gide, Chicakn,

SEND 1x¢ For Handbook Information.
Lists new and used paris for Indian. Har-
Iey, Hen-Ex. Boorz, 622 East Grand, Des
Moines. Towa.

BAVE 707! Thousands assembling own
Comet mobtodscooter. We supply paris,
world's best. Tires. wheels. motors.  Lit-
ernture, drawing 10c. Comebt Cvele Com-
pany, Box 3002 Modison, Wisconsin,

BUILD Sonsntional motorscooter spoed-
ater: amazing new simplified deajen. Fork
285 entire kit 3264% HRush dime for
compleie plans, liternture, Zipscoot. 3622
F Morth Trov, Chicaro,

U"WHIZZEER' Bievele motor. Qulet. de-
pendnble, d-cvele, 19 hp.. bicyele siructiure
not weakened. Conter of wsravity un-
chong n lke motoreycle. nally
In.lt,u.lled Further information and noar-
est ploce to see, write Hreens-Tavier En-
ginoering Corporation, 6800 McKinley, Los
Angeles. Californin

MOTORCYOLISTS. Let's get acoualnt-
el We onn =ave vou money an parts and
nccessories, List and deeal Iree. Triangle,
1111 Washington, Chicoro.

anﬂKER—Bemaumas.l oW ateenmlined
sepoter, 110 mpe  E-Z riding spring
Irame. Automatic gtarter eluteh. Dwealers,
rider neents wanitedl, Bleg profits, 5r.n.11:|p
for catalogue. Clvmer Sales. O, 5. Dds-
E’Jmmn. 223 West Pieo, Los Angeles,
1114

MOTORCYCLES, Reconditioned. New,
used, parts pnd necessories, ALl makes.
Laonrpge stock, Bargnins, Ilustrated cmtos
log. 15¢. Indlan Wiotorcycle Sales. KAnsas
City, hio. ke

MOTORCYCLE, Parts. acceasaries, Afast
camplete stock, New and used, 'We spe-
cialize on mail orders. What do you need?
40 page catalag 10c, Whitman Muotorcyele
& Bupply Co., 405-9 Southwest Blvd.. Kan-
sns City, Mo,

"ALLOY Plsions &3.00—Harley, Indian,
Henderson, Excelsior, Cleveland, Cyvlinder
grinding. rings. beArines. gaskets. chalns,
sprockets, helmels, goggles, accessories,
parts new and uwd for less.  Cwtolomue
and I'ln.li.h? Ballak. 811 H. 8th,
&t, Lonis, Mo,

AVIATION

AERD Blue Book glves specifications, il-
lustrattons hundmdu alrplanes and en-
pralsals, manufactur-

wte. Pnl:x: $1.00, Adrernfl Co.,
1278 AH‘;BLIE St Latds. Misaotirl.

BUILD And Ay your own matercrele
powered monoplane. home. Basy, ©eap.
Tesled plans, guaraiteed. 51000 Aeroiech,
Box 1000, Dearborn, Mich,

HOW To scoure ﬂl’il’i"’ instructions for
21,720, per hour, Consplete detadls 81,00,
S$1.00 refundable. Box Gl. Tarentum,
Pennavivania.

AVIATION Wantz more Lincoln trained
men for positions as alcline mechanicas,
aeronautical engineers, airplane foctory
mechoanics, commerelal pllots. This Lin-
coln Government Avpproved School af Ave-
iation placing graduntes in Noe big DAy
nositions, Opportundties for many more.
Coitrses from B weeks 0 I Years Dremares
for immediate cmployment, Ressonable
rabes. Write todav for Informstion. Lin-
coln Aeronauticnl Institute ilnc), 2008
Ajreralt Building. Lineoln. Mebraskn.

ATRPLANE And enging mechanlcs ox-
rminntions, New authentic 1940 guiz book
in guestion and answer form. Why fail?
Only 8200 for both examinations, &nd
C.A.R. Postpaild or ©.0.D. Quiz System,
Dept. M, 1435 Flower 8. Olendale. Calif.
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AVIATION  Aporentices =— Alrminded
young men interested in techndeal train-
ing for entering aviation ns apprentice sea

on_page A,

100 AIRPLANES 845 Upn, Located every-

where, Complete catalogue 2%c, Alrcraft
Directory, *E'QEE- Ohia,

MELTOMATIC Paste solder—sell-clean-
ing und fuxing—stoaply apply and heal.
Bend 50 cents for four ounce can nuatnmd.
Wayne Chemical Products Cao., 2400 Cope-
land. Detrolt. bMich

AC. Welders, plans, material, Tree lt-
erature, Holgerson's Bervice. Canton, Kas,

FROFPELLERS For aircraft, sleds, boals,
ele. Propeller repaleing, sled blueprints.
hubs, face plates, snow sled skils. Warld's
lnrgest propeller catalog 10, Banks Pro-

r Oo., Love Fileld. Dallas. Texns.

AR CONDITIONING

FURNACE Hlowers—822 80 up: atbbig
Blowers, cooling blowers and alr condition-
ing blowers—all sisss, Goaranlesd. Writa
for literaturs. Reynolds Mig. Co., Grand
Rapids ich.

BATTERIES, GENERATORS, ETC.

EDIBON Lifetime stornge batteries for
light and power. Eliminate acid battery
dLsrases, g guamantee, All kinds re-
uzllt generating planta, mnl.ura. and mis-
gellaneous articles ot bargain prices, Free
Interesting Utecature. T, Hawley Smith
Co.. Croton Falls, N, ¥,

110 VOLT A.O. antomobile swenerators.
Ensily instalied, Perfect pecformance,
Operates amplifiers, movies. ete.  LeJay
Manulscturing, 147 LeJony Bullding, Mins
neapolis. Minn.

HIOH Bpeed—15 horse, Fepulsion Indus-
tion, henvr duty alternabing motors &0,75,
Butler Elee.. 1885 Milwaukes, Chicage.

EDIBON Sloruge batteries for lght-
power systems, Mon-neid. Odoriess. Af-
teen year life. Five rear unconditionsl
guarantes. Bargnins In complete lghting
systoms. Low prices, Free [nsteated lit-
EPALUTE, "Su--Tu' H Eu.ltrr! Co.. &1 Bler-
ling Ave.. Yonkers, N. T

ELECTRICAL

BUFPFLIEE—EQUIFMENT

HEALTH Lamp: Dunl ravr-—ultra viclod
=infrn_red. AC-DO. Bun-Tan \':It,u.mln
il 1 poatpaid. Bever Mg, 4515-H
Cottage Girove Avenoe, Chicago.

TRANSFORMERS Rewound. coll wind-
Ing, difect reading "h"hut.stunc
Free circular, Thomas CoOmpany,
ollne, Meenah, Wis

FLUOREBCENT Pixturss—Any tvpe. Get
our oprices first! Wholesale Distributors
Company, Manulscturers, 5800 N, Broad-
way, Chicago. Illinois.

ELECTRIC Pencil: Wrile-engraves all
metals.  £1.00 postpald,  Heyer M.,
4818-H Cottage Grove, Chicago.

321 Car-

ELECTRIC FENCING

§2,9% completa,
le Fence. Hales Corners,

e

ELECTRIC Fente units,
6 wolt. Wholesal
Wisconain,

BALL Bearing fencer ensily made [rom
auto coll. Complets plans and catalog 10c.
LeJay Manufacturing, 247 LeJay Building,
Minnenpolis, Minn,

MACHINERY, TOOLS AND SUFFLIES

PRECIBION Bench milling maching—
§127.50. Immediate delivery, Wrile for
speeifications, Lewis Machine Tool Com-
pany, Box 116, Station “"A,"" Laos H.np;r:!lm

DRILL Orinding attachment.  Price
§7.85, Used with bench grindey. Litern-
ture on request, dealers. ualmeu wanted.
TTMWI' Lite Co, Sidney, T

Indlcator uam—m.udxrmx.u - with
hn.ll nnd socket holder, only 85.00, Money
back guarontes, HedEset Company. 531
Fiskoe Building, Boston

GENUINE New Evinrude and Elto out-
board motors now as low as §26.560 (plus
small transportation charge. } Down pay-
ment ks low nx 86,000 Fiifteen advanced
1941 models to choose from. Wrike for eat-
aloxs, boat directory and nandy Boat and
Motor Selector—all free! Address. Evin-
wﬁde Moters, 4608 N, ITth BL, Milwaukes,
N,

KAYAKS, OCulbonrds, rowboats, duck
boats. Weldwood rendi.-t.-u kits. Catalog
F. Cre-Craft Boats. Millburn, New Jersoy.

BUILD Electric outbosrd from sutomo-
bile generator. Smooth—outel  Uskes car
Eattery. Comolete plans 16c, LeJay Man=
ulncturing,
ofis, Mimmn.

FOLIMNG Boat kits, Catalog Ifree,
Falderalt PM, 4015 Oketo. Chicngo.
HOW To convert Ford transmissions to

100% reverss, plans 85,00, Lorens Engine
Hales, West Annapolls, Maryland.

T Leday Bullding. Minneap-

BUILD Your own machine tools. Egquip
your shop at big savings, We furnish cost-
il.l.a:- materiala, blue prints for milling

r;j'lin[;_ shaper, band saw, and 21 other
mer.a.l and weodworking tools. Send 10c
for new 1941, 32-poge, llustrated catalog,
Lewis Machine Tool Cu , Dept. M-I, Box
Iiﬂ-\__gLann .|'|. Los n.g\el:!

BLOWERSE, Etnkm oll and n:u Turn-
TS5, 1:'.'I:|T-Ilm witer h.r.'ntn'rs. BiIges Sup=
nly. Linsoln. Mebr.

8 FT. Flexible shaft mounted on 1% horse
alternating motor £15.50, Buytler Electric,
1885 Milweukee, Chicago,

FOR 9" Bouth Bend lathes—Milling at-
tachments: threading dials: taper abtach-
ments-—Also mica w routters; boring bar
holders; collet chuck attachments: B faca
lates and four jaw chucks for all small
Fal'hos. Unique nufacturing Co., 4807
Narth 31 Ave . Omaha, Mebrasks
MACOHINIETS Tool chesis at bar
prices, Circular free. Cepuder, 3502 :q-
ley. Berwyn. TIL

'I:HJNGHHTE Bullding

block machines

and molds, Easy payments. Catalog free,
Concrete Machine Co., 5129 South Comp=
ton_Ave.. Bt. Louls. Mo

13" x5" WILLARD Lathe with gap, No,
2 Pratt & Whitney hand milling machine,
four step cone drive.  Write for full par-
ticulars.” Clnelnnatl Machinery & Eh.urp-tlzyr
Eg?mn.n? 317 E Becond Gt Cincin
a, L

HAHD‘:‘CRAF’I‘EH-EI All the parts you're
uwn. 10 pound nplated assort-
balts, nputs, washers,
b.ra{:h:eu. ebe. 1000 handy
Hu junl;. &T.50 value, vours [oF
. Batisfactlon gusrantoed. Manufnce
turers Products, 220 W, Hubbard 8¢, Clhi-
CREO.

ENGINES, MOTORS, DY¥NAMOS
ALTERMNATING Horze, 110 valt. in-

d‘umuu mur.unl. Rubu It. gumranteed, 87,26,
mol Anto Bupply, 2247 Br Faul Ave,,
Ghlclﬂ,

ALR Gum 125x1%0y 86,00 i xd
i'l DI]' f iE l]Il' E[n’:ttﬁ: &ELIB 5 In.
&8, ree folder. National. 1015 .
smu. l:.'h!um

WELDING, SOLDERING, FLATING
200 TO 600 Amperes d.c. arc-welder bullt

from d.e. vehicle motors. (Mo rewtu.dlngﬂ
Plans  §1.00,  Welders  Club,  AB-34
M-Mart, Chicage. For sale: W le mo-

MOTOR Winding data, disgrams, wind-
ing lessons, Particulars, stamp,  Motor
Data Company, Box 7631, Kansas City, Mo.

BARGAIN—'% Hp, motors, 80 evels, 1
phase. 110 valt, hke new, guaranteed, §7.40,
Send check to Erie Electric Molar Ca,, 120
CI‘.‘I.‘lIlEb Buffalo, M. ¥.

ACETYLENE Welding generators. latest
type. 53500, Johnson Generator Co.,
Hrookfleld, Mo,

BAROQAINS., Demonstrator are welders,
gpsoline and eleciric drive, Boild your own
mmh!e.wﬁ:;: 13500 lL&bﬂHJ timcl_h easy

Tobar elder Exchange,
Box M-212, Trov, Ohio,

TARANTEED Egulpment. Motors,
ﬂﬂud.ura. drills; home workshoo tools.
Bargain pricelist. Mallorder Elr::t.ric ™t
South Dearborn, Chicego,

10 KVA 110V, AC. generators S105,00%
other sizes, Mators, converbers, Btate your

needs, Queen l:!tr Electrio, 6§19 Bouth
California. Chical

GENUINE Dodee d.c. arc-welder,
1t yoursell. (Mo armatire winding. )
generator 135 amperes. (Two 20d). Plans
EH:KI Wolders Club, AB-3433 M-Marl,

Bulld
One

BUILD 80-200 Amp. a-¢ welder for 810,
Bovern]l plans $1.00. Information dime,
Hi-Foint Eleetrle Producis, Dept
Bellefontaine, Ohio,

I5-I100 AMPERES d.e, arcewelder buoilt
from farm light plant. (No mwlmﬂm:_ﬁ
Plans $1_00. Weldera Club, AB-34
M-Mart. Chicago.

BUILD Your own cleciric Grc welder.
Costs  little, works perfectly, Comntntt:
Instroetions £1.00. Monevy back
guaranive, Doman Enterurises. !iuu: [ET N
Bridgeport, Conneclicut,
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BARGAINS — Wﬂden elut,mn]atlnn:
motor genera gunrinteed liberai
E']El-ﬂm Write Enhu.ru Box M-214. Trov,

i

I.“JTQFLB- 1L H, I-". Genernl !!].:ntrh!. ek,
’-'.! 50, i'l.l.ﬂ.fll'l.bﬂl!ﬂ Larger slzes. List 10c.
P O, Motars, 3008 Bailey, Philadelphia,

E':L'IIIB..

EBOATS, OUTBOARD MOTORS, ETC.

WELCH Boals—America's finesi—Two-
thirds saving. Build your Iaverite bont by
the Welch Sysiem. 1li¢ brings you §4 com-
plete catalog showing 31 designs, Welch
Hoat Company, Bintion K-1, Milwaukee,
Wisconsin I

OUTBOARD Motors, all makes. Used
motors Aand parits. Stamp bringes motar list,
Dutboard Headguarbers, 306 Atlantie Ave.,
Boston, Mass, G

FORD-Mercury-Zephyt marine conver-
sloms, Cataleg 10c. Lehman Engineering
Comoany, Dept D, Newark, M. J.

ARINE Power—Easily convert any
Ford motar (damestic and 1umﬂl with
Osco parts and ki, Complete catalogue
25e {oain). Osmithson, 3644 Lawrence Bt
Fhiladelphia, Penna.

MARINE Conversion parts for all auta
enl:inu. Buy here snd save, Conversion

Parts Cp,. 278 Adoms St.. Boston., Mass,

OUTBOAR = Bave 0, ﬂwd

arts. all makes tnd. models, ns re-

L motors,  Crandall 'Hir:h .. 95D
Commonwealth, Hoaton, Masa,

TTBOAT Drstgner pald
Tl T
Westlawn, Munt-wl:l:lu. H. 1

SPORTING GODDE, GUNE, FISHING
TACELE, ARCHERY

BEND £1.0 For my rorise pockage,
Your choice—Ay tying m?tenl.lu.. trout or
bpas flies, Fly makers material list free.
Paul Young, B03-6 Grond Hiver Ave,
Detrolt. Mich.

E!'N'KKR Molds. Make your own sinkers.

Free folder. Reading Instrument Co., Bax

T8, Reading, Ponna,

EVERY Bportaman should have our freg
catalogue. Write for it. Mershon Co.. Ino.,
Glendale, Calif,

LIKE Ouns? Enky shooting? Bend 6c
Elamps sample copy d-prge monthly mag-
nzine. exclusively about guns. The Amer-
lcan H.ll:l.ernin. 1610 Rhode Island Ave,
Washinecton

YOUR Ernt tum'l.-rb:d tnta .22 Hormet
rifle, with speed action, 820.00. K. Clark.
Maders. Calll.

ARCHERY Eguipment—Catalogue free.
AMid-Weat Avchiery, 2200-A East Tath, Chi-
cagn,

TARGET Pislols, Colts, police goods,
ete. Catalog 5c. Wineholt, G5, Woodbine,

Pennu
Madisom

TEM Arraw kil one dollar,
Archery Supply. Madison. ;
DARGAINE|! Gun catalog o, cnmers
cntnlog 10e, archery catalog Se. skl catalog
be, medal-award catalog 10c. Warshal's,
First=-Madison-PpM. Seattle,

COMPLETE Complog, hunting, outdoor
equinment. used guns, Ontalog. Howe Fur
Company, Coopers Milks, Muine. e

INDOOR And uutdmr spnru—lmr.ent
books—Bargain e¢atolog {ree. Populnr M
chanles. 633 8t Clair. Chicago.

ATHLETIC EQUIFMENT

UTRAINING Bags,” ol eost price. Cir-
culars 10c. Andre's Gym. 3530 Mt Ellott,
Detrolt, Mich,

FIELD GLASSES, TELESCOPES
AND MICROZCOPES

BOAT Blueprints and full size cut-to=
ahape paper patterns. $1.75 up.  Latest
designs, all tvpe pleasure boats, 8-39 fE
Illuatrnud “Bulld a Boat'' catalog, 10e.
1Book ''How {o Il'ul-id Bonats,” §1.00; ma-
log, 10e.) Cleveland
Station A-66, Cleve=-

rlm hardware Cata
HBoat Blueprink Co..
Innd. Ohio.

LENEES—Aultable for fleld glasses. tel-
escopes, ebé, Ddamelsfs 10mm, lo B3mm.
Varlous foeal longths (ncluding negntive
eyepieces, Sllght Imperfections as small
ehip on edae. Quality assortment of Af-
teen—=51.00 pastpaid. Batislnction gukran-
teed or money refunded. American Lens
Company, 34 Horth Muyfield, Chicago,

POPULAR MECHANICS



TELESCOPES, Microscopes, bincculars)
barcaln catalog free, Brownscope Co..
I7th Bireet. New Yerk,

ANTIQUES. RELICS, INDIAN GOODS,
UURIDS

Wu vropellers. copper tioped,
reﬂnlxhed .00 Houston, Cireular free
Tionit. Box H!l P. Houston, Toxos,

RELIC Catalog c. W, C. Chambers,
106 North Jefferson Btrest. Harvard. I6L
EWGEDE Flstols, r5. armor Lst
FRobert Abels, B60A Lexington Ave,

New York,

30 GENUINE Indian arrowhesds, $1.00.
Catalocs.  CGeo. Holder, l.‘.ﬂnnwmiﬂﬂ
INDIAN Helics, ooins
tale, curlos. ete. Illum'ltl.'ci
1 nncient arcowheads £3.00,
Hot Soprings. ATE,
CHINQUILLA'S Indian Craft Muossum.
:l’-‘pa.qrﬂ.lwml of all Indian tribes, Jamalca,
INKDIAN Relics, beadwarle, colns, curios,
minerals, old glass. Cnt-u.l.w Ge. Indian
Muzeim, Osbarne. Kans

TAXIDERMY

RUGS—COrizzly, polar, black or brown
bear, tiger. mountain lion, bobeat., covole,
i . game heade—Deer, & alieap,
antelope. moose, Hundreds of choloe spec-
imens at unusually low prices. Bent on ap-
wroval to rellable persons anywhere, Write
teday for selection and price list. Jomas
Bros.. 140 Broadway. Denver. Colo.

GLASS Eves—Imitation concave convex
for deer. Bample pair, 55c.  “'Sllver Line™
headforms, supplics, Send for catalog No.
3. Penn Taxidermy. Hazleton, Penna,

GLASS Eves, taxidermists’. furriem’
supblles. Big catalog free. Elwood CGom-
pany¥, 221 Smith Bldg,. Omaha, Mebr.

DOGS, PETS, BIRDS

minks—bred
Bhade

BT

H. Dnnl.al

BHEUNES, Racooons, [axes,
females. Instructive catalog. 10,
Fur Parm. Springfield, Minnesota.

PIOEONS—Bargains! Raclng hompers.
ﬁ#ﬁ pﬁlr 000 dosen, Morriss Farm. Ba-

n. Iil

PUPFPIES. All kinda: free details] Book,
1M photos recognized bresds 25c, Royal
Kennels. Ohazy, N, ¥.

BIRDSE? Get Amerlean Canary Maga-
zine monthly, Year, §1.00. 2839-P Naorth
Halsted, Chicama.

BEAUTIFUL FPure white police dogs.
Ansonia Hennels., Mose. N, Dak.

TEREEE, SHRUES, R0OOTE, HERBS

CACTUS. Orow your own. Instructions
for planting and gpeod assaoriment of geeds

sent for Zhe, P, O, Murphy, Indian Hills,
Colorada,

JOST Out! World'a greatest “Herbalist
Almanpe,™

Hesutifully illustented in nat-
ural colors. Contains over 200 old fash-
haned herb m oo recipes for home use,
I fceind posipaid. Botanics. Box 1109,
Evergreen Park, IL

FOULTRY AND FARM EUFFLIES

CHICEE And poults, 52 purebreds, 7 hy-
brids, Over 300 oprizes, 20 shows. Rush
postal, large calored catalog and sensa-
ticonally low prices. Berry's Farm, Route
JA. Clarinda. Town.

AMERICAN Poultry Journal, 575 South
Clurk., Chicaga. features colornd nlctures
of poultry and commeon posltry d

MONEY To be made in poul th.iu. FRAT.

anl'l:n' It-cm tells why and This

B.:Inu 4 mmth.l e,

I-Itzh].y i tral.,:d Best wrilers. Gat h.l‘

bargaln winter issues. The Poultry Item,
Bax 71, Sellersville, Pennn,

LEADING Turksy magazine, devoted ax-
clusively ta turkey raising. Explains now-
eat methods. £1.00 & vear. Turkey World,
Desk 70, Mount Morris, _.n_pII:E.

LOW Factory prices on poultry mum-
ment. Wire fabries, Free 100-page
lo®. Bussey Pen Procduets, 5151 ‘i'-"ll:ﬂt 'Hﬂﬂ:l
Strest. Chicago

MAKE Money with poultry. Read Amer-
lea's leading poultry magnzine. Five vears
£1.00: one year 35¢. Poultey ‘Tribune,
Dept. E-B0. Mount Maorris, Iliinois.

FARMS, FARM LANDS, REAL ERTATE

MORE Mew farm land. Washington,
Minnesoth, Montana, Idaho, Oregon,
North Dokoin, Dependable erops, [avors
able elimate. Write for literniure, lst of
typicnl borgains,  Specily X . W,
E’I" 119 Northern Pacific Ry.. 5t Pagl,

T,

" BTATE Road village poultry farm. &%
l.cﬂ;s: oreek, gpood Berm. house. Elecll.'l.l:ib’

barn. poultry houses 20x30 and J

d.r I: klﬂu capacity 1000 hens! abouk

half \.'nlue at $1800, terms. e G4 big free

cntalog.  Strout Realty, 356-F 4th Ave,
Hew Tork City.

" THE Highlands of Lowisinna where win-
per brings no ldle acres. Low prices, b
eral terms. deseTintive book sent upon re-
auest. Long-Bell Farm Land Corporation,
850 R. A. Long Blde.. Knnsas ©ity, Me.

CANADIAN Toax sple lands for a dnua.r
an acre and up. Small monthly payments,
Farms, timber, hunting and Oahing camps,
minerals. Limited number of properties.
Write at ance for free illustrated booklet,
Tax Bale Service. Hoom 613, T2 Queen Bt.
W., Toronta. Canada.

FLORIDA Lakefront tracts  £100,00,
Five aere highway fronts 850,00, Ten gcres
citruz and tung oll land $60,00, £5.00 down

§5.00 monthiy, R. W. Stewart., Inverness,
Florida. 2
40 ACRES, MNear White Rlver, unim-

ed: poultry land. %175, 85 down, 85

onthly, Free list and literature. Hub-

ﬁa' 216 Grossman Bldg.. Eansas City,
ns.

RAISE Angora rabbils, Weal brings $5.00
pound—stendy demand! Partieulars free.
Grinstend's. Carrollton, Tlineds.
uEn—Wmn operate “Bpeclalty Condy
Factory' home. All ar spare time, Oppar-
tunity for gm& steady income,
Ragsdale

(O 32d
FEAr. ) Candies, Dept. 62, East
Ornnge,

DOMESTIC Rabbits pay, Read Bmall
Btock Masazine—Americn’s lending mogn-
gine devoted to commereial and [aney rab-
bit industry. Introductory. vear 6lc; sam-
ple 10c, Dept, b, annul T,

RAISE Rabbits and cavies for us, Fall
details. Cataleg. contract and magnzing
loe. Or send 250 for book, entalog and
year's subseription to BEmall Btock Farmers
Magazine. Stehl's, Box 10, Holmes Park,
Missouri.

WILL ¥You mive us 5% first $600 von
muke? Afternoons free! Waork hame
£1.000 month reported [excepticonal=—{ull-
time). Expect surprige! National, Box
IB‘III &, Snn Bernardino, Calif,

"ANGORA Woal rubbits pay. Ameriea’s
fastest prowing industry, Start now
Dakota Fabbitry, Cakles, Horth Dakota.

BODES, FERIODICALS, FICTURES,

PFOSTCARDS
EXCELLENT Bparstime profits taking
subscriptions— 3500 gnzines,  Apgenta

ma

confidentinl eatlalopue, comnlete starting
supplies free! Dept. 18, Pines, 583 Mon-
roe. Brooklvn, B Y.

PHOTOGHRAPHSE: Listines nnd zamples
15e. Albert E. MeGaoldrick. Mansfield,
Munss,

B¢ BOYVS Back dated marazines, Fle-
tion. western, adventure, sport. mntrrr
professional arts. mechanieal, foreign
hobbies. etz, Alse new and us
[} Ioe (refunded). CI(:E:IJI'IB"B Cen-
ter, BGI(A) Pirst Avenue, New York City,
Hew York.

BACK Number megneines, list Sc. Mag-
azine Mart, Roslvn, N, Y,

" THRILLING Movelties, & . Books.
Big assortment $1.00, I::ntu.lug NI."- E 4
Emlkltl&a W. Carnegle. Pennm.

BOOKS. Fiction, hmn-u-studr. religions,
referencs,  bargain free. W. W.
MeCully, Louisville, Hl.u,

GAMES—ENTERTAINMENT

PFROFITABLE OCCUPATIONS

EARN Big commisslons in spare time as
thousands of our representatives are now
doing! We start vou In profitable business
taking subscriptions to all magazines, Re-
newal orders each ¥ear help you bulld
substantinl business in your commiinity.
No experienee needed. Clip this ad and
mail with your name and home address Lo
Internaticnal Circulation Co.. Inc., Dept.
AB-482, 8Tth 5t =t 8th owve, Mew York,

‘RAISE Guinen _pigs, Very proftabie,
Oood ljemnl'lrd. Globe Company, Fltzgers=

nld
Y Ralsing rabbdls. Cireular 10c.
Cl.ums Rabhbit hrrn. Tiffn. Ohio .

BTART Photo finishineg business., De-
'r\el:n:l Alms: make money, Detalls for

tamp. Fephyr Photo Bervice, 2543 Wesl
ﬁEr\d Hireet, Chicago,

" OPERATE ﬂteadif Bluglness el lvering
mirrars. Muaking chipped glass nnmeplates,
?Il:t::.u Write Sprinkls, Plater, 388, Marion,
nginns

BEUCCESS Can be yours. Send dime
fenfn) for sample and succesafuil

(Mot clenning erystals.) Coleman's. Bmith=
b, H. Y.

ul.l plementing walushle information en-
ing you o increase profl. 81X months
I{It. two years e,

DO You ﬂmnt chicks thn.l nrl: I:lrl:d tu
make money? Then order my Champlon
ciibcks—T vears mating with ROP and ped-
tereed stock, Hatches overy week, Sexed
or unsexed chicks, Wrlte for free catalog
—early order discount, Salem Hatchers,
Box 81, Balem. Indians

MAHE M Haney rrnm your brodlers
and lavers hr buving Hinkle chicks which
have been especislly bred for years for
d Inyers, Immedinte shipmeng
—aexed or unsexed chicks. Catalog free.
Hinkle's CGreensburg Hatchery, Bax 40,
Gireensbure. Indiann,

ANNOUNCING New home study course
in commercin]l baking. Good fleld. Nearly
depression prool. Commoen school educs-
tion sufficlent. Send for free booklet “*Op-
portunitiea in the Baking Indusiry'' and
Fegliirements. Nallonal Baking Institale,
1316 Michigan., Dent. 3431, Chicamo.

BE A Doctor of Metazscience. Hemark-
able, drugless healing system, No manips=
Intion. no moparetus. Easy. inexpensive
correspondence coirse. Valunbie informn-
ton free. Meimnsclence, DeLand. Florida,

MONEY AL home. il's easy, be inde-
pendent. Collier's Master Lesson teaches
prafessional technioue. Write far  fres
falder, Personal Income Bailders, Holly-
wood. Culifornia,

WE Loan you & brand mew brooder tl.'l'
Hatches each week, Write for

log details, Carney Hatchery, Box
36, Bhelbyville. Indlana. i

FEERUARY, 1041

HIONS. Bhoweards. gold window letters
eanily made with Master Patterns and fres
copyrighted instructions, Big  orofits,
Bammples 10c. Catalogue free. Economical
Sigms. 1872-T Morth Halsted, Chicago,

FIFTEEN Esxcélbing pames. Make Uhem
{or pleasure, profit. Comblete instructions,
rules, 25c. Wileox, 1250 Enst Ninth. Cleve-
larndd, Dhlo, -

AR Booms chess, Is iR oo exciling Tof

“Nine Reasons'' free, Write C

W
yout
Bhop, Box 113, Springfeld, Tlinoeds. e

PLAYE, Operebtas. musical comedies.
complete minstrel first-parts with song
programs, blackisce skits, vaudeville acts,
monologs, dislogs. recitations, juvenile
plays and songs, musical readings, enters
talnments. make-up moods. Catalog i
T. & Denison & Co,, 203 M. Wabnzh, Depl.
11, Chica&g.

MAGIO TRICKS, FUZZLES, JOKER
NOYELTIES

WHOLESALE: Eight amoring tricks,
5. Imlt-a.u.unlnrm cards, $1. Ameriean
Company, 1 Leventh, Washington, D, O,

HOUEE Of 1000 mysterjes| Professional
magic! Pocket tricks! Joker's novelties!
Two big catal combined into one giant
edition! Everything Llustrated! Omnly 10e
Vick Lawston, Dept Jid, Queens Village,
H, ¥,

TR[CKB—MI‘.:E'; Fuvr}lun.] Enﬂﬁ.&l‘:

brings fre=s . ELmple,

Ess-Jay. H018-H ﬁtﬂhmn. Chiengo,
FIVE Professional mind reading acts $1.
_D__g!_'-;i]: g, Bond, Franoie, Wyoming,

JOIN Magicinns' Fraternity | Free tricks!
Monthly mn.i:ns:ne. sample e Interna-
tionm] Magicinns, Mt Morris, Illinois,

FH.EE Trick v.ll.h. ::rl;]nr :I'nr -r_u.Ll.'I.ug 'IJ:t.:
10, Fanto’s Magle Factory. Waverly. Q.

MAGIC Catalog 15¢. Hundreds new
tricks 1llustrated. 5t Louls Magic Studio,
EIE0A Deelmar. 81 Lakila.

GET This big new catalog of m-nnl 28
pages, 500 [llustrations. World's largest
lne of gquality mogic. Send 26 cenis for
catalog.  Your momey roefunded with first
£1.00 order. HNatlonal Magle Company, 115
B, Btate Ht.. Chicago. 111

BE A magiclan., Large professicnal magie

catalogue af latest tricks 25c. Cash paid
for complete Tarbell Magle Courses. Wrike,
Ireland, C-1089 North Dearborn. Chichgo.

39A



TRICKS Ym: t:s.n :I-n' For pocket. par-
lor, stage. With coins, cards. clEarets,
ropes, balls. t-hlmh:ln. watches! Escapes,
mindr and mental maglel
INusions, mnnl.m‘l hcm's and stage sup-
plies! Largesl assorbment: lowest prices!
100 page cotalog 600 popular tricks §0c. A0
page catalog larger stage magio 10e. Write
tordny! Lyle Douglas, Station A-B. Dallms,
‘Texas.

HDLLYWUOD Spociall
ta catalogue, z'hnxl illusion and fres
trick for 2bc, Magic House af Chatrles,
Box BEA, Hollywood, Colifornin

[ Py

MAGIOIANS® Hesdouarters,  216-page
catalog pocket, parlor, professional tricks,
2be. Eanter's, 1311 Walnut., FPhiladelnhis.

EAHN Moner in any crowd, Cnll names
of strangers, tell unspoken queations. Pro-
fessional courde mind reading . 2 uplrl.: writ-
ing. eotc.. §1. Henderson, 341, Ban
Bernarding. Calif,

TWORLD'S Largeat profestjonal magic
shop kerns you in touch with latest tricks.
Tn receive maflines send 35c for 1940 cat-

nlog. Halden, 390 Ind Bt., Mew York

" LARGE Magic unta.ini' ‘260, Hundreds of
trigks, Chieapo Magic Company, ZIb0 H.
Mason Avenur. Chicago.

1

Magicinns but-

BRARE COINS

UKCIROULATED 1940-8 Or 1840-D cent
and cotalog 10c. Landon, 4410-A Lanker-
shim. Morth Hollvwood, Calif,

OLD Money wanted. Do you know that
ooin collectors pay up to £100.00 for cer-
tain U, B, cents? And high premiums for
all rare ooins? We buy afl kinds. Send
d¢ for large coin folder. Moy mean mich

o vou. Numismatic Co., Dept, 20,

BTAMP Right—Price right. Bogks by
country. Many countries nearly completa
in one sending, HReferences. , T, Otto
ftﬂ.m Company. BESSM Flatbush, DBrook-
vm. M. ¥.

BRITISH Celonles. 56 different. includ-
ing jubdlees. coronations, 10 cents with aps

vrovals. Swedell. 2028 Harriet. Minneap-
olis. Minmn

FREE! Complele Inventors set of the
Famous Americans series with aporovals.
Stanley Molzer, 3120 South Adams Ave
Milwaukee, Wisconsim,

250 ALL Different stamps 13c; S00 all
different 25c: 1000 all different 5S0c: 2000
all different £1.00. Washinglon, 1451
Broad, Providence, R, 1.

1000 T, 8§ commemoratives, etce, 235¢
Finest U. 5. misslon mixture, sealed bags,
pound 50 § lbs. 5200, Arden, 820 Ame=
sterdam. New York Clty.

WORLD'S SHmallest  alrmall—largest
map. diamond and Lriangls stamps, [res
stamp magazine. magnifler to study stamps
with large packet of stamps from scatee
countries. hig bargain 5c with approvals.
Canital Stamps, | L:It'ﬂ.n H.n_c__h_ ATk,

T2 DIFFERENT .. 10c, approvals.
{l-n%m Bervice, Rnutu 5'1'-13 Sloux Ciky,

FREE, 20 COanadn Lo 0oproval mopil-
gl'l:lta. 3o poatage. Nationml, 308, Redlion,
L=lu}

100 DIFFEREHT China, Ecundor. I:irum
Persin, Nurrnr or Mexleo, @0e. Lese,
Brideenort, N

FAMOTS Amt-rl.l:am—l& aels for 81,04,
Batisfaction guarantecd. Carter's Stamps,
East Rocheater, M. ¥.

PRECANCELS One cent each. Will Rob-

Fart Warth, Texos. srts, Box 104, Kansas City, Hansas,
BEGINMNERS Coln gulde. Belling, col- T. 8 1Ed—Canadinn stamps sent on

lecting, ete., 30s, Lawrence, Plentvwood, | ovproval with free packet. Lester Preiss,

Montamnm, . | 2683 N. W. 3dth St , Minmi, Fla,
TLLUSTRATED Hetail coln catalogue BARGAIN, 30 Alrmalls 26e, &0, Ble.

1be (refunded). 3000 auetations, James 5. | Stomp Shon. Hasson, Minn

mmn 3T West Von Buren, Chicaso. | ~ 10.000 DIFFERENT_Penny AUBIGvaln:

FERENT Coina 10¢. Oddehon. Hox
OWFIFM. Bt, Louis, Mo.
EIJ DIFFERENT Foreign nntna- S1.00.
Hoegnol Coln Shop, Eighth ond Broadway,
Angeles. S
WILL Fay §12 each for certain Lincoln
penndes ! Indinnhends 5200: dimes $1,000,
Catalogup 10e, Foderal Coin Exchange,
Columbus, Ohio.
OET Profit and pleasure in collecting old
colns.

o
Bend for it now. B. I:'Irlx Mehl, 370 Mehl

pxas. Largest rare

caln establishment in U. 8. Established
41 years,

!REEI Faorelgn coin. banknote and large

lustrated coln catalogues o ap=

pﬂ}'l‘ i aer'nua mpplicants. Send 3¢ post-

S'I:trll:l.'lﬂ.!td-l.ﬂ.'!

inco,

WHHEHI:!H.LTI"-"E sin, Calum)
Stone-Mountalin, l.':l-ave:laud. Mlinais, I:Iﬂli
#a. HNew calalogues 10e. Norman Shults,
Balt Lake. Utah,

I MAY Have just the M:l.rl:\e o s tull‘l.:

you want. Hend me list,  “Mest me
mail.” Willam H. Kenworthy, Wlte'rvﬂlu
ﬂﬂ-

ONAL Prices mld '.'.‘-B.L'I.'[Dﬂ'l.l.'l
10: -B'Ibr'rt 17 Middagh, Broaklyn, M. ¥.

OLD 5TAMPS WANTED

I WILL Pay §100,00 ench for 1834 lo
wgreen Franklin stamps. rotary perforated
eleven {up to %1.000,00 each {f unused).
Bend G¢ for large 1llustrated folder showing
amazing orices pald. Vernon Baker,
{PM-3F. Elvrin. Ohio.

STAMP COLLECTING

DIFFERER
Jumbo,  alohabetien]  selections.  Reler-
onces. Stampeteria, Bhelbyville, Tilinols.
FPAMOUS .I.:m-uril:lma 5 comDiete 4bc. Hice
conles. Loy Hawarden, Iowa.
Ll H..HI.ROADG. Bhigs, ete. 10, ADR-
%m‘;ﬂh Buchanan, 307 Enst 3rd. New

GUATEMALA—28 Different
orovals included.
Hn.il.g'loq'l., Penna,

15 ATRMATLS 10c O birds, ship:

l0e.  Ap-
Diameand Etamp Shop,

provals, Dione, Box 148, Seatile.
UNITED Stintes best mixtores, 2 Ihs,
£1. Dﬂ- Miszlon. 4512 North Raclne, Chi-
) muumunw:m o, .ﬁ.ern.Eh.
colonials, ete. 5¢ aporovals. Plank, 3184

Ith Street, Astoris, New York,

10080 mxm Untud Eltrl.m 16¢ postnald,
Pﬂlber. 1314-F MeGese, Kansas City, Mo

. 8. B0 diff, eommemoratives, ele, 68,
Lists, Anprovals. Moscley. 4933 Foreste

and foreign  penny approvals,
hl‘laﬂn'l.l Bitamp Company, Oxford, Mary-
land.

ERROR| 1939 OQuatemala map stamp
shows Britlall Honduras as part of Guate-
maln, British protest caused withdrawal
from sale. Limited supply available at

10e to npproval aoplicants, W, Torgesen,
West Enalewoad, N. J.
PENNY A M. H.

porovals by country,
Hoernine. 35, Merriom Kanass.

QUEER Countries, Birange slamps [Fom
little kmown eountries of the world Af-
ghanistun, Alaouites, Alexnndreitn, Baopal,
Jaipur, ete. Only 3¢ with approvals.
%i;ﬂlﬂ‘!’. 220=-F West Wisconzsin, Milwnukes,

B.

BATTLING Greece and Italy.
ench, all different, 5o
Paconn Slamp (o, Depl
Wilkes-Barre. Penna.
FIDK r‘lt’:rrl!:tr nggh rn}uu:]ju from n.t.tmtcs-
c ar v Ta¥n
Ruth-n:dal-s Stamp l'.‘-ummn:'“ Sﬁﬂugltanlma
Ban Francisco. Calif.

25 from
with aﬁnmrai&.
B oK

APOHANTATAN, Translordania, Perak,
Belangor, Aferballan, Banana alrpaost,
Palestine—Ec with apporovals, Saxon. Val-
ley Btream. N. ¥

1056 CANADA With pictorials 10e, Includ-
ing FlLl. Oayman pictorisls. Anprovals?
Dufort's, #4403 Chateaubriand, Montreal,
Canada,

G F‘IDREIGN Mixed, including prize
ml. 20, Ideal Service, 1T85T. Park Ridge,

GI:‘.ILI'.-HE"I' Coins too. Ilustrated catn-
frefunded), 3000 guotations.
R.u.n.d.'n]l. A7 Weslt Voan Duren,

-JI.I.I'!'H:'E
Cl‘l.lﬂllli‘.l]

GERH.AN DOoeipation af Belglum! El;ht.
WAlues 10, American. 1274 Henmoro
Place, Brooklvn, H. Y.

40A

BENBATIONAL Oer] Oargeous trian-
gles, mirmails, Eritrea, Efhiopia, Migering
aver 100 different othors. Everything 10c
to approval applicants, "i"-'ln:rnd. Box 132,
Ruehy Station. Brooklyn. M.

FREE, 2 Netherlapds to approval ap-
ull.l:unl.i P. Wineholt, Woodhine, Perna,

U, 5. catnlop and 95 commemprabives
-};:?r?io_ Buockey., 108 Luﬂ:lclw Bldg.. Darton,

2% FINE U. B. 1881-1808, Westod,

Box 283, Ponea Clty, Okla
100 DIFF, Onited 5-'.:“.[‘3 COMITMOTL=
tives, wsed, . Fred H Sthueneman,

Brooklown, M. J,

4] DI'F‘FEEEN'I' U. 8, or M Roomanis,
to  aporove] apoplicants. Theodors
Detrodt,

Btevens, 15T Morviand Ave.,

i

1 MIXED Forelgn, 285c. Well worth
sarting  for wvalues, Plaza Stamp Co..
Santn Pe. N. Mex. i i st

1) ASEOR TED ulity [ H 3
SBrampost " Bn:l: 14 ql'.l:]d-rrp:ndn[':irég“lln??-

UNFICKED Mixture: 40c poundl - 100
. 8 revenuss on documents—I10a! Vian-
yoorhis. Hyndman, Penna,

5T, HELEMA Deautiful pictorinl from
the lenely island where Napoleon died
fiving dragon airmall, scarce tﬂmuln. and
big packet {ascinating stamps [rom “ﬁ
pam.  Charkhari, olembda,  Palestine
a.[a.l.:rltmgn E!:!jmmunrmit: 5c to a.'nnrﬂnr:.i
TRlica Ofeer mp CompLny, x
414. Pasadenn, Colifornia.

200 \"ARI'.E'I'IE.B 18e; Em HII:. 1ama, &1:
2000, §2,50; 3000, $6.00. P, Wineholl,
Woodbine., Pens,

FREE—World's only octugonal (oighi-
slded) set and 35 different Japanese pie-
torimls to aoproval spplicnnts, Cherles

e

Cleavelund, 806 North Humphrey, Oak
Park, | rtllnuu
DEALERS! Sonth American  miTture,

excelient v:11|.|:|.I:Lr,1\|I £1.75 per 1,000 us

South American alrmeils, 100 mixed, cat-
alogue volue $6.00, only $1.00; an unploked
United States mission mixture 1t's really
geodi, two pounds for §1.00 (postpaid).
Satisfaction guaranteed. write for mixtare
L=t ¥ale Htnmp Company. West

Lomgwood, Detrait, Michigan.

TREHBURE Lare! Bermuda, {enrnvel
shin): Uganda, (dhow); Martinigue. ina-
tive village): Ukeainin, (famine): 25 dif-
ferent Canadn; 36 different Roumanin and
& Cameroon set. 7T hbig §

to l:.rnrn'rnl ralnulll::nt.s. Knopp. Box 1381,

Bristol

.ru‘.ﬂ. A And commemoratives, 35 dif-
ferent, incloding Columhblans,
Pacific, Edison. Zeppelin, ete.. only 5o with
cxcentionally fine United Sta
eign npprovals, Marco
883, San Prancisco, Callf

“"HRUNDIOE"” Special—British Coloni=
als, 100 different 182, (Beautiful pietorial
lc approvals sent with your order. Merritt
Brundige, Albany, MNew York.

“FIFTY Different U, 8. stomps and (e
Ernbed n 25¢, Midwest Htamp Co
Box 197, Omaha, Nebraska.

10 BEAUTIFUL Stamps 3¢ Ap
Eiampu 5805 Delmar, 5t Louis,

125 DAMADIAN Stam
orovals, Hurold Eoenig,

AEGYALE,
ssourl,

e Buperb EE'—'
Brooklyn, ‘Wi

A6 PRWE‘H Colonies B¢ to approval ap-
Lh  Bellmore,

plicants. Hammond, Nor
Hew York.

HENSATIONAL Combination offer! Big
poackel 105 all different including Green=-

(new countrrl. Oongo. Manchukuo,
Costa Rica triangle, air-rnails, commemo-
ratives. miant diamond-zshaped stamp. 84
United States: complete set United States
telegraphs. cotaleming 20c. scarce sek Bi-
beria cataloging §0c, Packet Brital col=-
onles  including Gwalior, Hyberabad,
Burma (new country), jubiles nnd corona-
tions, Total catalog price over £3.00! Ev-
ervihing for only ¢ to aporoval npplicants|
World-Wide Stamp Company, Department
400, Camden. New York.

SELANGOR Perak. Albania. Halti,
Palestine. Johore.  Manchukuo,
Conga, Kadah, Cochin, HKockaburra-bird
and 200 ﬂ:lﬂ'r:r\enr. stomps anly 10 with
apoprovals, Reich Stamp Co.. #4647 Hen-
mare, C‘hkmn:u Dcp .1

BELOIUM, :IW All different 208, Ap=
provals, (gialil] E-E.IDIJ l:.‘mnmm'. Hox
276, Hemupatend, W, ¥, :

10000 VARIETIES 1 Esch! Clorden
Davisan, Box 508, Manchester, N. H.

£2.00 INTHODUCTORY Packet dc. Re-
quest approvals, Quallty Btamps, Engle-
wond, Colorado,

THREE Triangles [res 'wlt!'t approvals,
Valuable coupon included. Chester. Box
545-P, Otica, N, ¥,

50 DIFFERENT Poland 10c with npprov-
als, Enton's, G188 Eaton Road, Rochester,

15 DIPI’ERF_‘N'T Alrmails Ge, with ap-
provals. O, Burgett, Lima, Obio,

10 DIFFERENT Iceland 20e, promium
approvals, Aspen Troder, Richmond, Mo,

POPULAR MECHANICS




COLLECTION Of Finland to apnroval
ppplcants  sending  postage, Mational
Blamp. Neodham, Mnoss,

40000 VARIETIES Available on spprovs
als the un. Large selections, low prices.
Adults only, PEeigwin Biamp Company,
Vioeland., N, J.

$100.00 IN Stamps given ulnsn[u[:].'q' Iree,
Particulars  and “'wonder” packet
stpmps sent fnrr 10e. Veselmann. 404 South
Weatern, _'ﬂ.

COMPLETELY Ilustrated U, 5. prioe
list.dc. Creorge Wente, Brownsville, Tex

15 WILD Animal stamps 2 with attrac=
tive lmrml? DeMers, Box 1033, Milwau-

Ap-

kee, Wise
11430 Morth Eesler,

13 DIFFERENT United States dg,
provals. Utechis,
f.Ihieu.m

Forelan !5c approvals, :H.l:rtl:ﬂnf:u
E l_;_):]_h'u Alvos, Clusdalupe, Calif.
l.ﬂﬂl] HIKE'D PD‘N!I n and T. 8. IIDD.
Commemuoratives, high values, precancels,
Banecroft. Chesterfield. Mass,
l0n DIFFERENT R:lumlnla e, Ap-
Ermnl applicants. Henry Louls. Dover,

00 STAMP: 50 U, 8, 1801-1903, whaole=
sale 10c. Quality Stampa, 622 Travis, Fort
Warth, Texnx,

1000 WORLDWIDE 2t mixture 25q,
Monjnr, 1542 Waverly, Cincinnatl, Ohia.

FOREIGH Airmail and pictorinl stamps,
References.  Martin Ehde. Amiret, Minn,

60 DIFFERENT U. 8. Including com-
memaratives, alrmails 10c. Scidenbers,
Haroda. Mich, ———

UNITED Btates stamps on Approval
America’s lowest net prices, Stamp Com-
poany, Albany, New York.

25 UNITED States commemaratives only
fic to a.'unrnvu.l buyers. LeDue, St Pelers-

burg, F
RDHA‘I'.I'DNE Eight difforent ¢ with
Junior approvals, Lang, East Freetown,

“EPAIN Cova Mudes ' eomplete 10c. An-
provals sent. J:'wel.h Tamaqun, Penns.

e U, 5 lill'l'!t‘unl commemaorntives,
llﬂlﬂ‘ﬂ ete. I3 cts. Gro, F, Bteger, Peotane,

BEND dsc—Herelve U. 5. mint Vermant,
Brrd. Vincennes, N.H._A,, Steuben, with
Qulethorpe free.  MeClay. Altadens. Callf,

25 BRITISH Gn-l-unl.u.l‘.a Jo. Station “C,"
Box 4542, Kansas City.

50 FOREIGHNS Cost nnmw:l nn'n-tl{:n.nta
3c. Gav, 3 Snyder Avenue, Trov, New York,

bc to a
e Su.m

100 UNITED Btales revenues.
proval service applicants, Tath
Co_, Soringfield-135, Mass.

U. 8. Lindbergh air mail ¢ to approval
anpllcants. E. P, Johnson, Box 267, Mor-
gun Hill, Calif,

Bintes approvals — selected
coples at reasonable prices. Write today,
Haminole man Sioudie, Box &14, Minmi
Bench, Flaord

5n . 8 h:r:‘ludin: commemaratives, air-

muils, wauge. approvels 10c. Stamp
Shop, 808 Hollated Blide., St Laiis, Ma.

E! Complete United $tntl-u cntal
with L.000 illustrations. Harris & Co., 13
Transit Building, Bostan,

URUGUAY 10 Different_free 'rl.l:h ap=
?I!i?'l.'nla Ephriam, 1108 Oak, AnsLon,

FREE—Five boautiful alrmails lnl:]u.dlng
Lriangle to approval applicants, Green
e ny, Norwood., Ohie

CANADA—IS Different and roval wisit
set @ cents. Approvals, CGogo Stomp o,
Box 1544, Muskoges, Oklahoma.

15 DIFF. Famous Americamns, 15 diff,
presidentinls, plus lostrated U, 8, price
ligt. Only 5¢ to U. B. approval anplicants.
Metropaolitan Stamped, 108-P Broadwny,
Mew York City,

COSTA Ricn airmails 1930-32; 5¢ to 40c;
worth B0c—only Be. Approvals, Stamp
tnum free to customers. Treasure Chest,
1418 M. Lockwood, Chicage,

WHOLESALE Dealer's r:ul‘.l.'lnc. Tilus=
trated. Postoge 5¢. Frank's.- 4800 Chal-
Erove. Baltimore. Md.

WHOLESALE Bupplements dealers

for 10c postage. Hundreds of rEalns.
Er:ln:mn Stampep, 102 West 42nd, New
ark.

“TOIANT Packet 200 all different from

Includes %'?iﬁaﬁ;
stamp; triangle and dismond-shaped
stamps; animal stampe, mmﬂ un. Wit
Rogers'' airmall: many others,

17 different Tnited ﬂtula Mntnlnwiu‘ Glie)
—all obsolote, Indmﬂn H denomination,

Africa, South America,
Islands, ete,

mmmmmu» , ote, eatalognie prics
over £5.001 h.I.IH I'nr nnlsr Ge to ap-
provil l.m:!l.ﬂnrsl tamp Com=

pany. Dept, B0-K. Cammn va

BTAMP Dealers, your ad here will 'brtn_F
wonderful returns. Ask _me for proaf.
F. W. Johnson, Manager. Clossifled Adver=
tlzlng, Pﬂ;mn.l.!u.r Mechnnics MMagazins, 200
E. Ontaris St.. Chicaqo.

NDEBIES AND COLLECTIONS

BEND Fifty cents for collectlon af beau-
tiful smaps of British Gulana (world's
highest waterfnll [ncluded), Beany Blsh-
ap. B2, 8t Btephen's Strect. Georgetown
14, British Guinna.

WA.N‘I‘ED Old cigar=tie enrds. Write
Brav. 1127 Jackson. Easton, Peona,

a0 DIFFERENT World's fair postcards
1. Star Enterprises, Whitinaville, Mass,

U Cen now have famous Spanish
Goya nude stamp, world's [argest dimmand
stamp nnd world's largest trinngle, Thesa
beauties sent for only be to collectors re-
questlng approvals. To make this the
year's biggest burgain, we will Include nb-
solubely [ree collection af 100 varietles
containlng weird searce stamps  from

ranscaucasin, Georgia, Azerballan, eote
Cactus Junior, Box 1870-H, Tucson, Ariz,

TWENTY Different cactus plants pmt=
pnid 8100, Eulalla Turner. Azusa, Calif,

RUBBER Cement, Perfect ndheslve,
Thousand uses. Liberal tube 26c, May
Chemicnl Warks, 802 Largabes., Chileagn.

EXCHANGE Your duplicate stamps,
mateh covers, etc. with collecliors every-
where. List. swappers. dime,  (Mention
hobbs, ) S:cr:lu.r'.' l!u: Elﬁlﬂ Dwenver. Colo.

FREE—The Stamp Finder! Send today
for hig new edition, fully Lustrated. on-
abling you instently to identily all difieult
stamps! Also fine packet strange. fnsci-
nating stamps {rom niu-'E:rsE ayloa,
Monaco. Patlala, Cyorus. n'tla cluding
maps, ships, animals and st rn.nge a.-:enea_
All frer to approval applicants inclosing
e postage. Oarcelon Stamp Co., Box 900,
Calnis. Muine,

APFROVAL Shoots, Frederick B J:l:r.Im
401 Finance Bids., Philadelphis, Penna,

150 GOOD Mixed foreigm stamps. 5o
coln. Btanton. Kiantie, Conm

TEN Different United States. 40
old, B, EthmmeI‘iuL:}qnen o‘hin\,jm

FREE! United Btates catalog,
tificato! Jack M. Conklin, Ossge, Iowa,

GOLDEN Dragon mixture, 1% Ib, forelgn
$1.00. Contains valuable prize ast. Poat-

mEe 10a, IF.e'lllst. 8538 252nd Street. Belle-

I'I'LIF'

 WONDERFUL Cul-rate approvals Yie up,
Premiums too, Rheanume, 8921 Routhler,
Montreal, Canada. i

BEYCHELLES, HNeld, Caymans, Man-
chukuo, Brunel, Turks Caicos, British
Bolomons (Cannlbaland)y. Evervything g
with approvals, Wiking, 130-Z Clinton BE.,
Brooklvn, H. Y.

300 DIFFERENT Stamps (cntalog over
£6.) 10¢ to applicants for our proft shar-
ing foreign ppprovals, Official Stamp
pany. Beox J01-F. Falrlawn, N. J.

1041 WHOLESALE Catalosus
Elghty pages. Empire Stamp, Dept, Il Tn-
onto, Canada.
U. 5. mixture. 3 pounds £1.00.
Blampd. New Albanv, Ind.

LOW Priced U, 8, approvals, Postage
pild both wars. Halser Stamp Co., 302
_]Eu:r]e't'. Si. Paul. Minn.

S0 MIXED 15 With approvals, Hood
Btamp Co.. Crum Reoad. Younstown, Ohio.

PHILIPPINE Islandd @ssofted packel
and 10 different ship stamps 10e. Aporov-
EI‘[L g:r}.!.a Co.. Eerrignn Ave, Union

. M. J

SPECIAL — Airmalls — 23 differont. In-
cluding triangles, zeppelin, Latin-Ameriea,
ote, to nppleants for best value, at<
tractively priced approvals. Continental
Htamp Co.. Dept, B, Sandy Hook, Conn,

50 DIFFERERT TU. B. commemoratives
1te to mpproval applicants, Buodie, 6020 W,
Creenfield. West Allls, Wis,

U. 8 mprice list free. postage Jo, Mark
?é Hannme, 335 Filth Avenue, Dittaburgh,

Holmes

FEERUARY, 1041

50 FREE, Catalogued $£1. Album 3o
H‘ulln.rd 13 Winter Hill, Mass.
Cash cer= DIFFERENT Mc; 600, G0c; 1000,

Il Dﬂ. 2,000, $3.00, Fred Onken, 630 T9th
Er. Brooklvn.

BOARCE Diamond alrmatl! Wonderfol
packet 115 different from strange coune-
triea. Britlsh colonlez, Haitl, Tasmania,
pictorinls, ele. 5¢ 1o npprovel apolleasnts.
Reliable Co,. Box 130, Dept. 3. Church An-
nex. New York,

" SEND Pastupe

for [ree United States
Park

nprice list.  Stanley Gibbons, 38-P
HRow, New York.

?'RR‘E! Pony Express net (facalmiles),
Paostage 3. Roberts. 406 Sheaterblds,
Boveity, Michigan,

P‘DT,I Er..u.r iﬁ:rnﬂ.hl Ha ke
them! Write today, 212 mixed U, 5, 10

Fesgels, Tucson. Arizona.
BOUTH American—I100 different 10e—
with mpprovals. Davis. Silver Lake. Ind.
FREE! Austrin wnr sot, Poatage fe,
Willlams. 608 Archerblde. Bay City. Mich.

WEEKLY Stamp magazine, ihirtesn
;’{riehk-s 0. Stamp Jourmal, Kalomozoo,
ch.

200 DIFFERENT 10c. Bilg 507 opnrov-
?th"f Covert Btamp, 39 State. Rochester,

CANADA 100 Different ISc—anprovals
mll countries, Lists, Victoria Stamp Co.,
Landon. 4. Canada,

FENHY Annrm'u.la.
Cironbery, Bax Hil-P,
Penna.

25 UNITED States, Including §4 and $8
stamps free to Aporoval r1-Elvt'.u.nl'.a. e
pastnge. Brownie Stamp Enﬂ'ﬂ. Flint, Mich,

EMOKY Mountain commemorative aheet,
largest T . stamp issued, and 33 O, &)
including  amemorgtives. alrmall, Tev-
enues. ete. Catalops T5c—To approval ap-
pleants for Se. Curhan Stamp Company,
Oloucester. Mass,

that aatisf

Nell
Philntrlphia,

UNUSED Buok mstm covers, 100 all
different. $1.00. Frep list, Onarles Edel-
mnn, 1311¢ East 84, Cleveland, Ohio,

HOBBY Book:—Latest Ll:lwu'ﬂim:m
cntolog [res. Popular DMechanles, 633
St Clalr. Chicago. =

CAMERAS, FHOTD SUPFLIES

CAMERAR And supplies, Fl.'ﬂa Iustrat=
ed catniog listing everything phig
—4till and movle cameras. fi ruu lenses—
at tremendous savings, Hundreds of bar-
gnins, new and used. All guarantesd. We
take your old comera or equipment in
tende, Write now for your free copy of our
newest mum&r-anvlns barenin bwt--luhi
out! Limited editlon. Hurrey! Central
Camera Co,, (Photographic Hendgoarters
since 18881 2‘.11] 5. Wabash, Dept. A-18,
Chicaga, Ti

DE LUXE Combination d.nl:lnmn:-
printing outfits §2.05, Photoprinting out-
Euuli;" .00, Boutherns, 204 Griffin. Atlan-

LN

0 2xT SLIDES £1.00, Heody maode. Un-
usual scenle. plctorial  views—mounted—
rendy fo show. 30 Ix3 art sildea $1.00.
grt Slide Co.. Sippo Lake M-2. Lo,

MAKE Moner In u‘:w-tuura Learn
guickly at home. Ensy plom, rl.-l.".inu.n- o=
perienes UNRECEASATY, Common school ed-
ncation sufficient, Booklet and reguires
ments [ree. American School of Photogra-
nly, 4601 Hli:hln'.u.n. IJL'_pL d4dl, Chicago.

ENLARGER 51,59, Enlarges c!uhl: Elmes
size af amall E'I.!'ﬂU.'n"EB. Fully guarantesd.
Poramonnt Sales Company, B0 Dodley
Hireet. Hoston, Moss

fit nl]l standard cameras! United
Co., Ine, A-1515 Belmont. Chicago.

BASS Sava: Bhrewd buvers, write Baas,
For 30 years headguarters for everything
in photography. Ti-page Bargaingram
Mo, 142 is Interesling and [ree, Write lor

Don't trade until yoo wreite
pony, Dept, T
Weat Modison 8t.. Chicapo. T

HAVE You a_camera? Send ten eents
for recent num our bl mognzine
showine how o make better nletures and
edrn mosey. American Phobtography, 118
Camerna House. Baston. 17. Masa.

CAMERAS, Fllms, paper 357 ta 35%
discount. Paramount Photo Division, 327
Enst Bind 5t.. New York.

PHOTOORAPHIC Books—Latest tities—
Bargain catalog free, Popular Mechanics,
633 8L Clair. CRED.
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FPHOTO FINISIONG

OVERBIZE Prints. Your roll developed
mnd # oversize printa 258, from 116, 120
or 127 sige mesmtives you rrecive dx8 (nch
wrints: 12 exposure rolls 35e: 16 ex Wre
rolls She. All smaller sises recoive 30.x4Y
inch prints. Reprints 3¢ _cach. C‘lvrrn!gh!;
serviee. Pacifle Photo Berviee, Box
Han Prancisco  Colif,

8§ ENLAROEMENTS And a 1941 nhoto
calendar 25¢, Send roll or negatives,
Young Photo Bervice. 406-J. Albany, M. ¥,

ROLL Developed, 16 velox prints 25c.
Dividend coupon, 16 welox reprinis 25¢,
Eﬂﬂ]im Studlos, Box 3535A. Cleveland.

o,

n REPRINTS e, 100—81,00, Rell de-
veloped 18 rints 25e. 5xT enlargements
10e. 3—25c. Mordskog, 4 Maywood, Illinos.

BEAUTIFUL I!nl-nrn:rmrnt- fram_ each
micture om _roll Cut Rate Fhotos,
ht B4 Ju.nr'sn.-lllr Win_ %

SPECIAL! Enlurgements that please,
Bx10, 3 for 50c. Bend negatives. Les Pho-
tos, PO, Box 2043, Chicagn,

TRIAL—Five 5xT enlardemenis from
E‘nﬂ\'u 25c {ooin). Gurrett's. Pittaburg,
nSAs,

ROLL Developed, 8 super snaps. wide
plate sunk deckled edped border, and ane
cnlargement. frec. Super Bervice, Box 841,

wrence, Masy.

MAKE Money with uut camera! Tho-
snnds of dollars pald for pictures. Our W
118 page i Lells :ruu '-h.nr. Lo shoot an
where to sell your pictures. Complete in-
formotion oo 2,000 different buyers of pha-
tographs, Arranged by maoricet and niphn-
betically for ouick reference. Have fun.
Mako money with your pictures. Send Bo
for your cooy or write for Irce details.
Fhoto Markets, 113 Exchange Flace, Hun-
over. Penng.

ASMM, Rolls fine

parated and enlay
Guarantesd minimum 25,

rain developed, va-
345" wdts" for K1
“Electric-evo’t

ure
rolls besutifully fnished ln. Iru album,
5hc.  Hatisfmction sunranteed money

Mailbag Film Barvice, Hn: 5440 A,
Chicago.

FOR The discriminating amateur—i ox-
posiice rolls, 3 prints each 25¢, Minialuare
rolls cnlarged to @ times, 8 mum
25¢, 18 exposures 50¢. Jomim. 36 exmos

ix4 gnlargements 81,00, Un::wlll:d -qunl-—
iy, pl serviee. Paramount Phaote,
azy 9ind Sirect, Now York.

El.m[:l_ Rnil.a developed 36 big 315x5 en-
largcments $1.00, Cartridge re Ihc,
18 eninrgements from 127, 120, G0c, Cam-
eranhop, Linton, Ind

PREE BPeautiful album with collophane
envelope plus roll developed and two sets
of prints, 26¢, Bame-da¥ sercvice. Pho-T-
Fho. Box M-F2. Hl.lth]l'l:ld. Park. Mich

t:III'.. Cualari phs a rudn-un.:
or  prol usiness. Lenrn ab
hamu Easy s:lmﬁl.l.l'led methad. Previoua

experience UNNECESSATY
formation and r
Behool. 1315 MU
CARD.

Bend_for free in-
uirements., National Art
igan. Dept. 3433, Chi-

PFHOTOGRAPHY Far pleasyre and nruﬂt
Prepare at home. Common school edo-
catlon sufMeient. Write [or information
and requirements.  Amerienn School of
Photegraphy, 3601 Michigan, Dept. 3452,
Chicogo,

IMMEDIATE Bervice! Pictures returned

eilargements
plus 8 deckled-edge Velox prints only 25e.
Bpecfal! Coupon far Bxl0) eolargement
glven with each I8¢ order. Any 36 expo-
sure 36mm. flm flne-grain  developed
Vaparate trented and each good negative
enlarped to dx4 on deckled-edge Velox pa-
EET. only §1,00] Hcluﬂh 3& exmoaure. Ghe;

Dwetails,
sample and mallerd free on reguest, Jl.mu'-
fcan Studios. Box 81, LaCToase, Wis.

ING Bpeciallst. MNematives
Inrged, toned, .ﬂ.n beenuatifial color ﬂulltd'..
:II!] Gle: 11x14. Theo 14xE6. $1.50; I6x30,
£2.00, Heelin Photo

Cannon_Avenue. Albemarle,

ROLL Developed and 8 lustrous distinet
Ngpish permanent Velox glossy prints 35—
reprints 3e each. Folopriot Service, Box 1,
Roanoke. Vireinis.

18 LIFETIME Prints, 3 sparkling Holly-
wopd enlargement coupen, each roll 25c.
21 reprints 26c,  100—$1.00. Finlshed 3
hours. 25 other bargalns. Overnlehl Btu-
dio. Albany, Wis, o

JUMBO Pictures, double sige from 116
aize roll ar smaller. B cxmosures ane cach
260, 18 exposures 50a. Jumbe Pioture Co.,
Box T3, 8t Panl, Minn, o

30 REPRINTS 15c. Hundred reprints
£1,00, Rolls developed and 16 prints or
8 prints and 2 enlargements—35¢. Mercury
Studics, Dkpt, L, 109 M. Denrborn, Chi-
cago.

TECHNIFINIEH — J5MM. 36 ecxposure
ralls (including “*Mercury'') fine grain de-
veloped and benutifully enlorged to 37 x4 ™
glossy prints, BE-:. Cartrldes re]ua.ded with
Eastman Plus X, 30c, ne doy service,
Batlafaction guarantesd. Wr!tt :I!nr fres
mailing bougs, informaticn and sam
nrint. 'rmm finish Laboratory. G641
Brown Bt., Itn:l;_a_qter M. Y,

FREE lal — 18 Eling Lifetlme
prints, H lywood enlarme-

grophic Loboratories,
N. C.

lh.rl:e lavely
ments. and free Leathertone [rame with
roll—25c. M reprints  2fe;  100=<81.00,
Owernlght service. Lifetone Studios. L-30,
Des WMoines, Iown,

PRINT Your pholo: on Il.h'rle:
ete., use mny negative, No exuperience ro—
guired. Complote outft 1 DD. Trial sizs
III-I’J: Ly:;_mnru Co., 1809 West 9th. Brook-

FREE 3 Professional 5x7 enlargements
of your own chaoice, 2 arantesd sets of
prints with your roll film doveloped—all

cards,

for 350, ﬂﬂ.’]ﬂﬂ] grder only. Aro Studios,
Dent, 12, Des Moines, Towa,

100 REFRINTS §1.00, 116 smaller,
Rex Photo |:| Utnh' o

RD rylee—Quinlity wark: 2 beau=
tiul dwhle'ninht glnss enln.mr.rn.enu ]
muaranteed ﬂﬁ“ﬂﬂ prints sach roll 25e.
Excel ?hgm, Diut! 5 ug, Towa,

RDLL Devaloped—10 guaranteed prints,
two coupons on enlargements, I5c. Smart
Fhoto. Winona. Minnesors.

FPROMPT He.r'rlct" RUFL: developed, two
Valox prints negative 26z, Hench
Stdios, Hateidbiirs, Penna.

ROLLS Doveloped. two prints each and
two free enlargement coupons, I5e; re-
prints, 2e ench; . e, Bommaors'
Bindia. Utninm'l].'lt Mo,

GENERA Films for movie enmerns, Save
507-. Bend l10c—get two nsable "'"The End™
titles and big bargmin circulars, CGenera
Company. Davenport. Towa.

!'H.El: Snmple and lists. all kinds mov-
les, will w;p nun.rj.mm Tenmn.

8- mm Films silent and sound. “‘All
subjects,””  Sold-rented-exchanged. Bar-
ealng in squipment. 400 foot sublects sold

Fres illustrated catalogue (with

£3.
sample art 10e),
A0th. New York.

-

CLOSE Outs §—16—35. New, uzed equip-
ment. Natlonal combination film library,
Trades accepted. boaght Catalodues
Exsy terms. Mogill's, West 48 Street,
New York, -

Fo = B

LEARN Motion picture theatre projee-
tion, management. Free catalog, OGive
Aze  Theaire Tnstitute, Elmira, | A

I5MM. Bound progroms t'i'.M. Silent
features 80.00. Hargaln couipment lst
Himpson, 1275 So, Broadway, Dayton, Ohlo,

FREE—Euample cony Hollrwood's newest
movie magarine. Cin-O-Grams, 31T N,
Vermaont Ave, Hollvwood. California.

£ El'l'['!'l'd buyers i{m for the
argmingrim No. 245 nn
B4-poge cnhlw {lxclml.r:i.lr n.‘.h:: The new
Rovers Double B with Ba b F:2
lens at §37.50 is the buy. Tne ROA 16,
BOF naws reel camera at 837500, Write
Ct!let Hudnulrtﬂn for Egu.r copy af this
MmETR Dmnmnr.

Dept. .m 1'!! 'U-I' Mlmuun Bt.. Chicago, II

Garden Film. 317 West

16MM. Laboratory, Caolor, binck d
white. Sound recording. Er‘juﬁu ﬂi-ndiiigr
list. :F'tlm Apsotistes, Dovton, Ohio,

UNTED,
Iiim:.
Pon

BELLI.NG Out. Lists 3e.
man, 57 Broad., Albany, N.

OUARANTEED &nmimi., 18mm,, H-hou
reversal, processing. Eso-8. 3945 ﬂtntul
Knnans Oity. Missourl.

MONEYMAEKER! "The World's Great-
est  Passion P Y limm. and 35mem.
Bpocify sound or silent. Fent or mmhau
Buperior than tnmmergny play, Hem
enway Film Co. 37F Church Strest, Bos-
H]E, Mass.

Art I-I|D.H:. sample fAlm
Erwim 8 Laboratories, Allentown,

Clifford Hof-
Y.

'r TD 15 D:I-:mamt on still or movie
reulnr. Paramount Ca.,
3!1’ E. ‘B!ﬂ.l.l! BL., Na'l' York City,

EADIOS, SUFPLIES, INSTRUCTION

RADIOS-—88.08 Up: complete kits—g3.95
up. All kinds, Fluorescent Hghbing units.
Bave 507%. OCatalog free. MceGee Radio,
FP-40, Knnsas City. Mo,

good negntive o

THREE ntz each
rodl 3be, Fred D. Eastman,

Hm‘lu.tl- 3c.
HBode, I0Wa.

MOTION FICTURES AND SOUND
EQUIFMENT
CAMERAS

(ATS sammgle.  10e ) Hox 108. Lemerta,
nle, ; .
Brooklyn. b #
BILENT 35MM. films. Lists freal Dem-
sew, 1333 Berkley. Youngstown, Ohio,
A5MAL. Hilent scund. List fe. Bedner,
5300 & Tl.'lml:n ﬂh.lcl.lL_ 2
OVIE Dﬂllu.rl go farther, Pilm, Nc'l'

used couipment. Btate vour moeds,
ﬂmﬁl&h.‘t Movle Supply, Box 47, Aliquippa,

Free

le Up.  Tubes 10e,
Hansas City,

CONDENEERES
]r!.‘ul.s. Potter, 1314-F MoGee,
.

RADIOS: @Save 507%. Free catalog,
atg.;cml-&. 856 Morth Hamiltén. OChi-

RADIO Englnesring. broadeasting, avia-

tion and poliee radlo, servicing. marine
and Morse telegraphy taught thoroughly,
All expenses low. Catalog free, I)Gdi‘l'

Inatitute. Ames Si. Valparaiso,

RADIO Service men and experimenters
sond for nur lant radio eatalom. Bave
dollars, T Roadio Co.. 1000 M, New-

nrk, M. J.

RADIO Hooks—Lalest—Ba catalog
fres. Popular Mechomnics, Bt, Clair,
Chicago.

Penna,

EBMM., 16MM. sound films bought. Buld.
pichanged, Free lists. Arverne Fllms, 175
B!I.I:.II G Strest. Arverne. New Yori.,

Films. Bample dime. specials,
Pullun I"IPJ 850, Artcraft. 1221 East 8th,

EE}{BATIG'N’AL Films!
obtninable  elsewhere. Sample  ertistic
, 10e. Box 15M4. Hollvwood, California.

"ALL ARF]'EFND" Refleclor C-N'ﬂ'l‘.llll.'l!'!
new motlon pleture reflector guaranteed to
Incrense screen Humination 409, 10111
Euclid, Cleveland, Ohio,

Positively un=

TWO Free samnples! New panel-packet
prints. This sd and two negatives brings
Epnmples, premium and price list, mnilers=
in pocket packet, Byncrosnap Prooess,
Bax 137-B Utica. New York.

IDEAL FPhotos besutifully Anished with
wide border, deckles . 2/e per roll of
B and free enlargement. Ideal FPhotos,
Box 2255, Paterson, N, J.

EXTRA Bopecial: Flve SxT znl.u'-r.:n:enta.
25¢. Cardinal Photes, Summit, New Jersey,

42A

16MML. Bllent and aound Olm, sald and
exchanged: also @mm. Cine Film
110 West 34th. New York.
DARCAINE Galore. 1dmm.-
Wat-Ka. 335 Main Ave..

FREE l6mm., 8mm, bargain lists. Home
Movies. Box 216, Easton, Penna,

Bmm. HNg=
Passale. N. J.

MUSI0 AND MUSICAL INETRUMENTS

LEARN Swing ndano! Postal brings free
Tolder. Chrislensen, 451 Eimball Hall,
Chicapo,

PIANQ  Tuning
complete §4.50.0 J.
Irwin, Pennn,

Tools.  Instructions
Bullivan, Grant Btreet.

DISCONTINUED Classical, popular rec-
ords, any yenr Caldin, &35 Euvmth Ave.,
Mew York Ci

PIANG E! ear| For complete course,

242 Sy t, Hal

mﬂ] ‘gﬁllun- Emt'ﬂr!m:gd relinbie
(1 1 Ers Amaleurs fen Allen,
13658 Edwards, Lakewood. Ghio

FHONOORAPH Records 1I}l:. Catalogue,
Porumount, AL-388 Hast Market, Wilkes-

|
mull £1.00 today to MeEee Conservatory,
242 Sunset, Hollvwood, 0

B-16-36MM. Ellmt mnd unhlecu mm-
plel= £3.00. 1,84, s Es,
Cnmlmalc. anel !1![! Etrnnu mm
Iyn, N Y.

Harre, Pennsylvania,
A collee-
nt lar

BONGE For !He‘ndhl u.imers.
m“ﬂog#:njfn Eﬂn Husic 4510 Cale
Dallns, Texas. ' x

POPULAR MECHANICS



MUSIC Printed §5—100. Compoilng. ar=
ranging.  Auto-Litho Co., Jensen, P]'l.n. -

BONGE, Fmrm:- published. Rovalty =
BI8. ‘qur recorded  free.  Limited
offer. ut. . Radio Music Company,
6517 Carlton Way. Hollvwaod.

1 posed to poema.  Frank
Wﬁn}lﬁ&uam Publisher, LANCASLOE. Penni.
EDNGE!- Compased  specinl  dance  &r-
neements, excellont opportunities, Basil
Al: Dttoville, Ohis.
PL‘IHLISH.ER—S HNeed new songs. Poems
wanted immedintely. Pl're Btar Ausie
Masters, 858 Beacon Blde,, Boston,
SONGS: Songpoems: bought, published,
Tovalty, -prm:-oadtlnn Famous or-
brondeast acceptable combosi-
tlons, Professionnl adviee absolutely {ree.
Liberty Musle Publishers, San Frameiscd.

MUSIC Compased to words, Special of-
fer. Wendell Givens. Orrville. Ohia,

i e B L e

SONGWRITERE Outstanding TapnEl-
tlon. Mewart Song Publications. 1207 Car-
bon, Syvracuse, M. Y. i

DI?.II:JIHH.L Music composed o your
words §5 Bong recording, nrml'.lnll ar-
chestrating. Reginold Beleher, natham,
Hew Jersev. 30 vears chur_ﬂl_q{,nq.mt-_

FIANOQSCORE, Guiter diagrams, 11 part
orchestration, to melody or lyric, all Tor
%1550, McManus, 86 Colvin Station, Syr=

nctae, H. ol O ok O
BONGWRITERS, Write far [ree IK]DK‘!E,L
x

Prafit sharing plan.  Allled BMuosic,
S0ONG Poems aolicited. A differomt prop-
Falla,

607, Clneinnati, Ohio
mlum:. Hichard Broughton, Sioux

'IH'A NTED| Ornginal song poems, Rich-
nrg Hm_lﬁlg:_':._.ijl Waods .E1.I.L1{IH'I.H' Chicagn,
SONGWRITERS! milodics
Amazing offer, thh:ll:r E-' 5. 2157 M.

Avers, Chicago.

MUBIC Compesed to words,  Waonderful
proposition. Bauer Bros.. Oshkosh. Wis,

DUOD-FLEX Roeds for anrlntu. nnd
snxophones eliminaie vaur ceed :
wme for cireular, Dio-Flox des [ETE

t_Ave, Evansville, Tnd

ORCHESTRATIONS—Popular back mum-
bers, 10—=81,00, Silverman, 1303 Lawrencs,
Chifeasa.

FREE Book to  songwrilers—Origingl
poéms, songs wanted. Varlety, Dent. V.
Balem. Indizna,

SONG Poems wanted. Free examination.
MeMell, Master of Music, 6510-PM Sauth
Alexandrin, Loa Angeles. Calif

MUSIC Composed to words, Rhﬂl‘llil
pamphlel on reguest, Fhonograph o -
g of completed songs,
cansideration. Keenan's Studios,
FM. Box 2140, Bridgeport, Conmn

T WRITE Em:l;a Blg money and reputa-
tl.un.. write for information. J. Gordon
. Co.. 201 K. Hoyne, Ave., Chicsgo.

poem for
Dept.

wuﬂ'm:r! L rhsu maeledies for songs.
We ACTRDEE. ull. Buperior Bong
Studio, FI.E.!

'tht.:l‘l Hend. !ur ublish
Agreement. nley F

MoK lishers,
151]1 E. 86th Bt l::h!tl:lﬂ

BIG Mall for you,
offers, opporiuniiics, cotalogs, MAEZAZINGS.
Nams Isted In directory
lee, 113-M, Park Hidge,

Latest moneymaklng
10c. Tdenl Berv-

START Profitable collection buosiness
your community, Fine income assured.
Convincing liternture free, Morrison Bus-
inm Srr‘.'l-cr: Poul.ut.uc IB5.

SWISS Muslt b0oX Wworks—81,25 to 82,10,
Sultable for many novelties.  Mermod
Muonufacturers, 147 West 46th Street,
New Yor

ESTABLISH Frofitable mailorder busi-

ness! Hundreds of opportunities! Details
free! Vernon Publishers, West Falrvicw.
Penna.

POPCORN Machines, used Burch, Long-
Enkins, Dunbar, caramelcorn eauipment,
meared popping kettles, Northside Mg,
Indinnols, Towa

MAIL Order business course shows yao
how to make mooey, spare or falltime.
Teaches professionnl mall order technigue

—_— penny=cotching schemes. Free de-
talls, MWelson Company. 500 Sherman,
Dept, 40i-H_ =T

MAKE Mirrors, $15 weekly, Folio—g5c,
Hcheetz. 88M Branch, Seliersville, Pennn,

MONEY MMoking plons, Particulnrs for
stamp. George Gundrum, LeRoy. Mich.

HE Your own boss. Amazing profits.
Nassau Co. Winston-S8alem. N, O,

BIO Monormaking onportunities.

De=
tails free, Devaygli, 200 Commerce, Gainos-
vllle, Texas.

OPERATE Steady business  resilvering
mirrars. Making ehipped glass namenlates,
%ﬂ?mw"“ Snrinkle. Plater, 127, Marion,

LET Us show you how to raise canltal
for your Wslness enterprise, Yoaur Berviee,
Box 363, Warren, Ohia.

MAKE Extra money with salesboards,
Write Johnson's, Box 1582, Baltimoere.

START Mallorder busingess. Selling osed
oducational courses, Janhonen, Spencer,
HMew York,

MONEYMAKING Home business manii=-
facturing Piaster Artware and Novelties,
Make vour own malds., Simple materials,
formulns, fully illustrated course $1.00.
Ideal Service, 20-0, Park Ridge, 11

BIG Paying mall order business in your
own home.  Wrile, Arscalt Bervice, P.O.
Bax 6211, Chicago. [linoks.

HIGHWAYS To romance — Sources.
S00.000 articles, Monevmoking unnununt-
ties. Reody. 2149-PM. Jackson, Chica

FRMONEY Making ﬂu:inm Stnrtm" {q.
full of the latest formulas. business se-
erela fnd mail erder opportunities, Only
e, Pleasant Products, Box 27. S8an Ber-
narding, Calif,

MAHE -Fl-rtil'lclnt markle, glazed tiles. 1||1.-
canny. Tableboos, bla.quu foors, hones,
noveltles, Hard.,  firenr Inexpensive
coment secrets. :EI:rJ:IJJaht tile and !inui:i
fiibber samples Je, John A, Payn, 545
Gronde Vista Avenue. Los Angeles, OCalif.

RAIEE Rabbitzs: A profifable industre,
Chir t-'Hw-intiun ook 64 pames mives all
detalis—I0c. A, Wervgandt, Sect'y, Dept,
A-2, Chicage, 1linois,

BUSINESS OFPPORTUNITIES

SMALL Capital starta “route’ coin op-
erated peanut. mmusfment ma-
chines.  Partleulars free.  Robbins Ca.,
1141P DeKEalh Ave., Brooklvn, N Y.

BTART Home business making statuary,
plagues. nrt r.mdu. novelties. souvenirs,
eancrete pottery, e furniture, artifl-
-c!u.l mu.rh!l-_- Maorinag, Itnu!d marble, hMake

n flexible molds, Amazing profits,
‘h'alun.hle folder fren, Creative Publishers,
{PM-2) Glencoe, Tlinois.

FOR An extremely profitable Lfetime
business, operate & collection  amgency-
credit bureau. Free literature. Cole Asso-
cintes, Svracuse. New York, ELty

HANDY Men—Earn money home oy
ating Community *'Fix-I1t" 5
ford, T08 Rawlings, Carbondale, iliinais,

" POPCORN Machines. carmelcrisp crisps
pttes, cheese coal, polnlo Ltllf Long
Eakins. 2085-B Higiy 5t.. Soringficld, Ohio,

MONEYMAKING Flans,  Spare or full
time, Literature [rep. H, Flury, 160 Lo-
cust. Des Moines. Iown,

INVENTORS—Delays nro dangerows—
Becurs patent o klo w. Oeb new
{ree copvrighted booklot "I-l-ow to Proteck

Your Invention.' MNo charge for wrelim-
fnary information. McMorrow and Ber-
man. Registered Patent Attormeys. 14-K
Barrister Building, Washington, D, C,

FEERUARY, 1941

DEFENSE Construction brings new oraf=
it appartunities to men who know real es-
tate, Learn guickly throueh home stod
course by 12 experts,  Morrison Sch
100 Worth LaSalle. Chicamo.

CAN You wield paint brush or do small
carpentering? Then learn office furpiture
renovation. Spare hours well paid.  Or
thousands dollurs yearly im  permanent
trade-business. Thorough instructions in-
cluding  sub-contracting  without shop,
Efficiency kit. soveral direct mailings help
Four succeed.  Ilustrated booklet. “A3Y
dime, ﬂnmrtun:tr Book Co., Flushing,

Tork

New T

MAIL Drdcr hur-muﬁs iz your opportu-
nity, Many begin small now earn thou-
sands vearly, No persomnal contacts, bownd-
less solectlon, Have over 40 Yenrs experis
ence, will help yvou succeed, 28¢ brings 2

valuable booklets. None free, B, Breniser,
257 B, Hist, Philadelphin,
SALES Agenis, distributors. Best auto

specialties, Fine repeal. Invesiment re-
auired. 104 South 11th, Hinwatha, Kansas,

FROFITS From vour business. Own and
ooerate Adoms 1o gqum vendors. We heln
fnance, Dwkalls free. G. V. Corporation,
A1hI West dfith BLﬂ:l:t h'l:'n' anlr. Clty

VINDEPENDENT npomtu-r —'Frul(:;-
siomal mallorder magazine—I10e.  *“Mall-
order Directory’'—300 AGrms  listed: 51

clnssifieations—I1he,

Erait Publications,
Syracuse, New Y

MAIL Order business chonees. Write
Cioodnll Company, 638 Montgomery, San
Franciaoo.

ATTAIN Hesults with vour ownm Hoise
orgun or samall magazine. Get details im-
mediately. Hansen, Box 61, Albert Lea,

Al order -apnm'lLLmttu Emll;.h..
619 Barre St.. Osdensburg. N, ¥,

METALLIZING Baby shors ns ornumen-
tal. Useful keepsakes, wonderful business]
Simple!  Exceptionr]l market, Small in-
vestment, blg vrofits! Inouirel MNovelty
Mer.nl'l]z-er! HBox 933, Church St Annex,
Hew York

gt o A

E ne—Flenty mail selling op-
partunities. Write Hotz, 4354 N, Kimball,
Clilea o,

MAKE Money
Write,

home, thousands are,
Double-B  Disgributors, Homer,

CASH for batterfies, insects, Ses Sin=
clair display advertisement page 324,

ESTABLISH Own  bosiness. Guality
profucts, excellent propeosition. Wallers,
MM-14861 Oreenfleld. Detroit. Michigan.

SOAPMAKING: Moneymnking home
business. Mo machinery. L“E!‘!TLLI‘E free.
Komico, 1708M, Park . Ridge, I

DELTS Make'm and make money! we
supnly  mabterials Toals onnecessacy!
Bamnple Ihe. Armrp Leather. 400 Joseph
Ave,, Hochester, W,

BIG Dmtunlhe: ‘for emuioyment and
financlal Independence. Wetzel, Valhalla,

[.E.!;H.H To work with sheet nl.n.st.lﬁ.
instruction caitrse offered ﬁa A
Marter. b5 West 4Ind St.. w ¥

&560, 100 WEEKLY Using aHWdlut. Oth=
et plans.  Send dime coln, Clement, 433
Arthur. Rochester.

MEN Now calling on [armers, poulecy
rajaers! Materially locrease vour Income
teking orders {or Big Boy Chicks, ""Amer=
fen's nm’at" Full or part time basls,
Backed by exlensive Balional adverlising.
Ruostrictod terrvitory franchize includes tha
Tamaus Bir Boay Chick iging Plan. Get
detnils immcdmmlr. Hlinois Stete Hotch-
erips. 204 JeMlerson, Sprincfield, Tlioois.

" WE Buccosafully gell !m'-rnttnm. pat-
ented and unpatenfed. Write us. il you
have n practienl, useful Idea for sale.
Chartered Instifute of American Invens-
Eora. Dwpt. 4-C. Washington., . O,

CHARTERS: Delawnre: best. cheapest:
free forms.  Colontal Charter Co., Wil-
mington, Del

SINGLE-INGREDIENT Formulns. No
manufacturing! Information free. B. Kin-
ford, Wovne, Penmnn,

FOOLPROOF Rubber, mold making
plaster castlng, tremendous market. Inrnc
profits, 24 page Instructive eatalomue fres
Plastic Arts, 711 Neely, Munecie, Indinna,

GREAT Mosey makine ooportunities!
Vassar Service, 332-2 Washinaton., Hobo-
ken. Mew Jersev.

MAEKE. S« luminous palnt.
free, Gordon Lal
way. New ‘!’u'rl:.

WANT To incrense yYour loeome?
itnble idens one dime,

Lewiston, Maine e

WE Help start you in h:lsmr-ﬂi- furnish-
Ing owtfits  and Instruction, operating
8pecinlty Candy Factory™ bhome Meo-
women. opportunity to enrn geod steady
incame, all or spare time, (Our 32d vear.)
Booklet free, Hagsdale Candies. Dept, 4,
East Oranee, N. J.

Hﬂw —Qunly 2¢ dally pavs for .‘fm Yﬂrt
affice under ¥our own nome. Co-oporative
Offices. 126 Lexington Aveunue, New York.,

SELL By mail! Books, novelties, bor-
mains! Biek proflts] Large calalog free!

Elfco, B-428 North Wells, Chicngn,

FLASTEX Industries offers industriouns
men an oppartunity to stacl a4 business of
thelr own. manufacturing art @oods. nov-
elties, souvenirs, ete., in Plastex nnd mac=
ble Imitatlon. Ge material makes 51 arti-
cles. Rubber moolds furnished for soeed
production.  Small Investment brings big
relurns. We wre now plocing big chaoin
store orders with manufacturers. Write
for interesting booklet mailed frec. Plos-
tex Industries. Dept. A, 1080 Washington
Ave,, New ".n.'m'k_:

WILL You mive us 5% frst $600
make? Alterngons  frea| Work home.
81,000 month reported (excentionol-=fulls
timel. Expect surprisel  Naticoel. Hox
12340-B. San Bernarding. Calif.

WHERE To buy at lowesl wholesale
prices.  Information  {ree. Yorena. Box
P-112, Bayonne, N, J.

Her
Van

Literptura
boratories, 1265-H Broad-

Prof=
Oranor. Box 213,

43A



IJWH And operate a general nppliance
r shop, Small capital establishes you

in prnnu‘nlﬂ steady repeat business, Com-
plete tllgstrated course enables mechan-
ically inelined men to have lifetime busi-
ness.  All phases of general applinnoe re-
palring, how to secures business. ete.. cov=
eredd, Bend today for free  lteraliive.
Eurl.m' Bupnly Co.. 2835 M. Central Ave..
Chiengo, -
MAKE Color-glaged concreie pottery.
wravestones. tiles, floors, walls, Basement
wilerproafing, elé. Booklel 3¢ alamnp. Ma-
tional Pottories. Minmeaoells. Minnesots.
INVENTION Finance Mpgnzine, #0-G
Wall Bireet, New York. Important par-
ticulars free. N
DO You woant igents for YouUrF propoal-
tlonT Your ad in this space will place your
message before hundreds of men seeking
fast-solling products. My folder ““How io
Becute Apenls'' In Alled with proofl. T'H
gladiy send you n eony free. F, W* John-
fon, Manager Classifed Advertising. Pop-
Elén.r Momun:r.!a Magnzine, 2 E Omntorio

MILLION Articles. Buy wholesale, Val-

uable directary 10¢, Ideal Service, D-3,
Park Ridwe. Til 5NN B
MAKE Mirrors. 315 weekly. Follo—2I5c.

Beheelz, BAM BHranch, Sellersville, Penna,

LIKE To draw? Hundreds have sogauged
in copy-work for ndvertlsers. Excollont

Dy, Write. Cony-Ads, hml: Wr.lirmy_l._n..

WOULD You like to make more money
without changing your present line?
There's an_ easy wary to do it Mo trick,
endget, Or corTespondence course. but
B proven method for increasing sales.
Write for particulnrs. Address Box 218,
Alva, Oklahomn,

EAHN Money at home comnplling names.
Complete instructions 10c, l3-|:||_|_|d|:|._v Com-
bpany, 1514 Long. {'nlumhﬂg

WE'VE Earned money at Mme by mail

sinee 1917, ““Winniog™ tells how, 230,
Thomasson's. Minneasolis. Minn.
WOMEN: Bre independent. Make plenty

money at home: 100 splendid nl
exolained, postpnid
Ashburn. Georeia.

mns clenrly
28¢, Clever Tdeas Co.,

DPE'H.ATE "Mail order business at homa.
Defnils dime. Maples, 3418 South Marsh-
fleld. Chieamo. THimods.

OWN A eash business? No solling, Omp-
erate “Bllver Hing'' vendors, £305 ?

Antomatie, 2422-A Fu
lerian. Chicao

Froa Instructions.
REAL Futaro for ¥you with Red Comet

fire contral producta. Lew orices. Proved
seven years, Snlendid sales outfit free.
Bame wood territo open,  Exclusive,
Write aulck, 'J'Gﬂ- Comet Building,
Littleton. Colora

BUCCEED wun your nrodul:r.u. Mako-
gell them. PFormulaz. Processes, Accurate
annlyses,

Catalog free. B, Thaxly Co,
Washineton. D. C.

GOOD Faving Gusipess sllvering miie-
rors, plating auloparis, reflectors, bley-
cles. bathroom fxtures by late method,
Free particulara and proofs. Ounmetal
Co,, Ave. H, Deeatur, I

ELITE Collestion of business pians, ‘can-
tains 137 tested plans and scores nl’ formi-
1as. Biart own business: home, office.
ﬁl.rl.l.n:u]l.r: free. Elite Co,, 214 Grl.mi Bt..

100 PROFITABLE Mail order and local
plans. Gilbert Supply, 5-1' West Hl‘.h.
Hew York.

1".'1 WAYS To make money, In home

lness of vour own., Full ullth:-
u]m free. Elite Co., 214 Orand St.. New
York.

HOW And where to obtaln capital f'I.I.EIiF

explained. Ireu nrul:nhn. Btar Bervice,

MAHEE Hnner 'h't mall, the Wiy we dﬂ.
Prea  information. Mpywood., P-1107
Broadwiy, New Yaork,

MONEYMAKING OPPORTUNITIES

OIL Heater electrie pump. Easy to mnke,
Arthur Pohl, 2304 Scotlen,

EARN Extrn moncy with tvpewriter. 15¢
cnin brimes capyrighted instroctions,
Jomeph Weber, 2543 West £3red Steest, Chi-
TR

GOLD Mine of money making socreta,
B4 pames 23c, a8, Sierer. 311 Railroad,
Imm.on Chaio,

"INTGRM.!.TIGN Directary' lisis: Free
merchandise. bargains, employment, 33c,
Trowbridie, 7015 Parnell. Chicase,

shines in dark.
200 other formulas, plans—
. Park

“LUMINOUS Paint"
Ensliy m-ndr:.
all 25¢, Ideal Bervice, 300P2 Ridie,

OPERATE Steady business mﬁll'r:rlrll
mirrors. Making chinped glazs nameplates,
slrm_an. ‘Write Sprinkle. Plater, 287, Marion,

THELIABLE Men to operate movie gir-
cuits in theatreless communities, Earn
850,00 to SLOO.00 weekly, Everything fur-
nished. Bouthern Visual, Dcnt. PM-DI,
HRox 2 . Memphis, Tennesse

B-OOHHBEPEH-E Mnltc maney w-rm'-ln#
new public bookkeeping service.
Rnlnh e, Vicksburg., Michignn

CASH In on your spare time.
Shinil Trade' magazine, You gel l:'n'!:l‘%—
thina: money-making jdess. plans. bus
niess schemed, ttade secreds, bps and arti-
cles—opportuntties  for  evervhady.
pickted.  Sample copy 106 Langles. Puh..
ﬁ_;‘II Romoose B, l:::h.imgu

TWENTY-BEVEN Money-making publi-
cations. Comprehensively catalogued, Op-
g_nnl::nlb Book Company, Flushing, New

44A

1100 USES For waste, 95¢. Batiafaction
muaranteed. Box 487, Hollvwood. Callf.

SNAPFIEST, Legitimatr wnvs to make
motiey guickly, Details, dime. Wildor,

434 Enat 117 8t Mew York City,

OPPORTUNITIES—A big envelope full
for 1lte siamp. Souare Dreal. CGordons-
wille, "l-fl.minl.‘a.

DVER OODOrUL Ces | Send nmes
postal. Schreeder, 801 Wisconsin, Prorim,

Tilinuds,

BIG Malll Circulars prepositions, 3e.
Warner, 2012-F Leroy, Jdnckson. Michigan

EARM Exira moeney writing for paibllen-
tion. Simple method. Demand inexhnost-
ible. Dwetalls free. Glen Donaghey, 17
Groton, Lowell. Mass,

250 MOMEY Idens ﬂﬁc- Litorature 3c
Morrelle, 130N Btate. Chicnso.

MAKE Money easlly, pleasantly with
roadaide stand.  Write Fame-$-System,
Lathrop, Calif,

CASH For butterflies, Insects. See Sin=
clolr display advertisement nage 324,

COSTS Jc Fach, Your prafit 1 00 on
tn-.‘h order. Details stnmp. Metealf, 311
E. fiizt Chicagao. ks

T GET Boguab checks weekly., Eve-opening
pouliry guide free. Rice, Bax 639, nﬂmc.

HGNHYHAKIHG Ooportunities, three
ls=uea dime. Sunflower Mailers, 107 West
Second, Wichitn, Kansas,

CONVERT Old lnwn mowers into electrla
mowers, Low costs make (b profitable
work, Complete plans §1.00, Wheeler
Merchantile. ﬂt Petersburg, Fla,

$25.000 REPORTED Using schemes l'r:r:u
Bchemer Magazine, Alllance, Ohin, Year,
S0.00: irfal six mnnl.h.u i,

SELF Employment. Valuable Jmtmt:
tlons 25¢ (silver). Homecralt Arts,
slde, ﬂl.l.lr.

YOUR Mame on 5.000 malling-1lsts—25c.
ﬂn: free samples, opportunities galoce,

from all over world, Eastern, P-0&1 = I.I:Ith.,
Hrooklyn, N

OROW 'Fl-B.ntI without aoil. Faolder free

FORMULAS, FLANS, ETC,

THAXLY Formulas, processes, for sue=
ceszlul products, Accurste analvses. Cat-
“ni“c free. B, Thaxly Co. Washington,

_--ﬁhIL Monuincturing formulns. Lists
free. Cummings. Chemist, Gerdon Avenue,
Byracuse, N Y

ELITE Formulas mnd plans; make and
sell your own produets. Deseriotive books-
]jn_:ér:rcr.. te Co,. 214 Grond 8t.. Kew

PORMULAS=—All kinds. FReal money-
makers, Lowest prices. Catnlog free,
}::]-I]m:r Formulary, 108-FM. Kiles Center,

MAKE Fast selling produeis, *Chemlist
Approved Formulns,” Catalog fres, Kem-
lco. 12-M. Park Rldge, linois,

AUTHEMNTIC FPormulary, Instructions
Gnd supply sources for easlly  makin
1000 mntnh]e nrndutu Comnplets
—B4  poges, a0 or GDD.
(Forelean Il.ﬂﬁ'l. Cnlalu[ o, A
Brown Company, Chestnut Hill. Mass.

RE-FINE Used Jub oil for little as de
gal, Mo speclal equipmenti needed. Plans
knd [nstructions £1.00. Schwarizkopls,
Wasecn, Minnesota.

SINGLE-INGREDIENT Formulas, Mo
manufacturing! Tnlarmation [ree, J|. Kin-
ford, Wayne, FPenna

FORMULAS — Lotest best,
Literature free.  Belfort.
Buildine, Chicago,

NEW. Maoncy ma.i:j::p: Tormulas book tells
how to mo into business for vourself, Send
for free detalls. Ponular Mechaniea, 200
E. Ontario, Chiengn,

CHEMISTREY

Annlrsis,
Enginesring

talogue. Chemistey, mineral-
ogy, hlﬂlm:.-. mieroscopes, EELODEE,

Leless
Trocey Loborntories. Evanston. Tillnods.

FREE! Caialog chemlicals. laboratary
supplies for siudents, new iden chemical-
kits, apparntus-outfits. Belentifie books at
disgeounts, telescopes, microscopes, biolog=
feal needs, photographie chemicals. scales.
Write Winn Mg, Dept JE2, 14 W, 23
Bt.. New York

HANDBOOE For Chemicnl Experiment-
ers, hundreds of experiments, illustrated,
S0e. Experiment bookiet 158, Fres catalog.

Reading Sclentifle Company, Reading,
Penmna,
FREE Chemlstry eatalog. Supplies at

Kremhkit
Sclentific B7P Bridge SL., Brook-
Iym, M._¥,
CHEMICALS. Laboratory, glassware, ap-
'Atus, Bend 3¢ for caLal CP1. Blo-

gical ﬂ‘uppl:' ¢l;rm n-l'l'.r. 1176 Mt. Hope
rmue Rochester

Se!  Eguip cnnml:t: labaratory,
Corp..,

PEG‘TROHWP‘E Pr.'rr qulrt ﬂmmJ.l!ll
als §2.50. Kutting Sons. Campbell,
California,

HEMICALS In_fc nunn—titi_u._ Cmtala
Fleischer's Laboratories.

Medford.
Mass,
FREE—Hig st of h lpl‘l.t'[ hﬂﬁl‘.ﬂ.
%ialimh{ﬂhl 8 Press, ;DCI E, Ontario gﬁt
g0

Gordon  Laboratories, 1265-0 Hroadway,
Hew York HELF WANTED

BE Funny for monev. Write cartoan STEADY Wark—Oood pav. Reliable man
ldeas, Complete instructions 2ic, tsh | wanted Lo call on farmers. Mo experlence

Brudios. B51E Wrightwoosd, Chicaeo.

MAKE Maney repairing scalex. Big op-
porfunities, We show you how, Send
stumped m?rlm Ackerman, Box 1653,
Chorlotle, N

MOULLS, ﬂuun:-utn:d for casting toy
eoldlers. Tndians, trappers, warships, slnk-
er monlds, 244 kinds. Send Se for (lEtrat-
od catalowue. Send £1.00 for large semple
meuld. Henry ©, Schiercke, 545 Bpencer,
Ohent. M. ¥.

BE A prafessional scrapbooker,
Unlimited opportunities.
home, No competition,
er.w ta ﬂcmnhm-ara

Place, New Yaork N,

WILL You give us 5'1 first 3600 you
make? Afternoons free! Work home,
§1,000 month reported | excentional—iuil-
timed, Expect surprise. National, Box
1M0-A, San Bernordino, Calif,

WHOLESALE Sources, 500,000 articles.
Free directory. Maywoode, 1107 Droadway,
N'rl:w York,

Big fees,
Can be done ot
Mo eapital necded,
Ouild, b Park

ONEYMART Ideas—Lalest
l-rwlin cainlag !rne Popular Hl:chnrd.v-l
033 Bt. Clair. Chicago,

or canltal regquired. Plensant work, Home

every night. Big money every day. Waon-
rin]l new propasition. Particulars free.

Eglm Mchess Co.. Dept. 484, Freeport,
Ti "

foods, groceries,
Exciting offer for
to make splendid

LooK! Tl give you
ete., worth $6.00, free.
ovary person who wants
money Tull or spare tme. Bend no money.
Just send name ond address for big free
assoriment. Zanol, 1243 Monmouth, Cin-
cinnatl, Chio.

FERMANENT Revresentative wanted for
Heover wniforms to ecall on restaurants,
hotels. beanty poarlors, doctors. nurses,
others. Excellent income. Lends Turniahed.
Fautnment free. Hoover, Depl. NE-10,

251 W_ 10th. New York.

SELL 10 Packages Phospholens (odorless
cleaner), Collect $1.00, Profit 90c, Sam-
ple 3c stamp. Nothine Iree WﬁBt!‘l’Il. 401
Clfmnx Bldg, . -E:!Hneln.nd L i

CALL On service stations, factories, Tes-
taurants, businesses, professlons; with let-
ndvertising uniforms, Ttm,
suits, ete. 100 styles, Exclusive features,
Bilg advance commissions. FPree outfit

Taoops, Dept, T-7. Rochester, Ind.

POPULAR MECHANICS



P.H.RT Time prospecbuses, ulﬂ-ﬂ'l—' Hag-
azine, 1 mali, dime, Hobinson's. &Snn
Pablo, Celif,

SHOERMAN!
sldeline.
auppart.

Write guick. Profitable
Orthopeds oot exerciser arch
Orthopeds. 816 Porterville. Calif.

AGENTS WANTED

HERE Is the solden opportunlty yaouo
want. Sall nationally adyvertised Bagby
chicks. We furnish evervihing and show
you how. Many custamers Near you T
to glve you thelr orders, Home agents take
5 to 10 orders In day. One 500-chick order
pavs vl to $185 commisslon. Write loday
for Iree saled kit Bagby Poultry Farm,
BHox 1008-B, Sedalin, Mo,

CALL On friends with grestlng card ms-
sortments:  Easter rthdny, other oe-
casions. Persanal stationery: mift wrap-

nings. Big pr\o\ﬂu Experience Wnneces-

sary. Bamples approval,  Wallnce
¥ET a5 Pifth Ave.. Dept, X-34. New
o

WRITE For free fabric samnples nmazing
stainproof tableclotha. Clean with damp
cloth, Heguires no ironing. Bepatiful pats
terna, Look like lnen—cost much Jess,
Commissions big, Also complete dress line,
helville Co.. Dept. 186G, Cincinnatl. Ghio,

GDO0D Bideline for printing ond adver-
tising salesmen. Decaleamania name plates
in small auantities. Great demond. Alsao
make money apolving initinls on aatomo-
biles, Free somples. “Ralea.' 727 Allabn-
tle Ave., Boston. hass.

AMBITIOUS School seniors—Sell elass-
mates the *“'tops” in Rradustion name
cards, Lowest prices featured today, High-
est commissions, Free carnds,  Agepcies
going like wildfire. Hurry! OCrafteards,
Box 38, Pittsburgh. Penna.

SELL 1941 Ta¥ records—Every Lvpe bus-
iness, Hume profits. Hecords Co,, 2635 M,
Irvine. Minneapolis, Minm

FREE Water and our concentrates make
08 produc We supply lnbels, botiles,
Enormous profits.  Qualeo. E-20030 Rus-

zell, Detrait.

MAKE Easy man-:y t']u:ll:in[; Irlesuis 'l'll‘_'h
display of gorgeows dresses. Amezing vil-
ues, Ho lpvestment, experlence. Samples
free, Horford, Dept, 8-M2, Cincinnatl, O,

ELGIN And Walthom wrist nod pocket
watches, recondltioned like new, from
&23.85, Write for catelog, Dearborn Watch
Co.. 5 80, Wabash, Chicago.

ADAMS New ronch gum to kill eock-
ropches. Tremendous market, Sensation-
nl profits, Territory Information. Snmpole
10 cemts.Adams Products, Whittier. Calif.

AMERICA'S 1041 B
entd n=sortments, Everrydoy
HSample cards 10, Evers, 5156K Simonson,
ELmJ:l'u.rsI'. N,

T EARN Sltl ili Dally applving beautiful,
goldlike sign botiers, Cost 1o, Sell for 25e,
Free samples. Hurry! Modernistie, B-1000
Lincaln Avre ., Chicaga,

BTART Ltl‘e-ltm: repeint  business on

88,00, Brand new product.  Exclusive
Tranchise. Over 50070 profit,. Thermolah,
Pearia, FlL

SELL Old 97 remedies, La Charma cos-
mekics for white and colored.  Build life-
time route, or supnply pEents, d 87 Mnn=
lfacturing Company, Tamopa, Florida,

GIVE Casmictics free with vanilln, §2.00
Eﬂf Gic. National Bales. Box 194, Toledo,

EARN A camers. sell 123 tubes Clearvu
ab 35¢ per tube, return 83 and recodve o
gunrnnteed comern,  Center State. Box
218. Courtland. Kas

MEN—Women, sell amazing, popular
priced shampoo, Large profits, Build per-
manent repeat business. Eldore, 209 Mad-
ison Ave,, New ¥ork,

RAWLEIGH Men make IMANEey,
Bupply everrday household necessities o
Rawlelgh routes af 800 family users. Am-
hitlous men con make g eaThings Aok
We furnish eversthing but the ear,

ny, Rawleigh's, Dept, B-A-PPL]
FPresoort. 11

BTRANGE Chemical sponee cleans wall-
paper like magic. Banishes housecleaning
drudgery, Women amazed. Huostlers clean-
:I:m::I up. Details free, Eristee 124, Akron,

o,

AGENTS—S=Il §1,7% Nvion hose [ar only
Ti¢ In combinatien. Amazing hose suar-
antes aeninst ei, snaws, and rung o
replnced free, Hose for personal use given
with sarge outfit. Rush name and hose
Wilknit. Desk BB-37. Green-

size today,
Tield, Olhio.

AGDENTS. MNew vestpocket Halex just
atl. Instantly relleves nase calds. Head-
nchos. haviever nnd sinusitis, Hundreds
percent profit. Hells ltsell. Halex Com-

puny., Pox 1045,

AOENTS, Fast seller. l!'l-'!'n'bﬂdr a
?’IEQE‘IL Bir opportunity, permanent.

nras-
mail-
1905 Bo.

write mdnf. gmith Co..

T Prices In America. Free sam-
nles, New slvles.  Abaolulely

beautiful,
Window sign letters, Atlas, 7941 Halsted,
Chiraen.

BELLS Like hot cakes, New laundry
zpap [Iakes perfumes clothes lostingly
EI.'IEH washing, Territory given. Sunset

aboratories, Lymbrook, New Yark,

REVOLUTIONARY Window & LAt
tool. Good Housekeeping approval, Only
ten 2.2 soles dally to housewlves. Cac-
toriea. schools, stores will make wou
5150.00 monthly. Carcter Praducts Corp.,
902 Front Ave.. Gievela.ud Ohlo.

HUGE Profits in 1941, Periected sell
starting cigar lighter, Mo Nint or friction,
Lights In wind. Sample llehter with can
af fluid and sales plin 25, New Melliod
‘Co.. Box PM-928. Bradford. Penna.

OPERATE Stendy business resilvering
mirrors. Making chipped wlass namenlates,
Elens. rite Sprinkle, Plater, 128, Maorion,
Indiann.

BTOVE Lining—Furnace.

Patented, Oirculnrs free.
Oranite Oity, TI1.

Teon. Fils sl
Bonjamin Co..

WE Ppek products under vour label.
Clesners. food products. ote. Big orofits,
low prices. Samples free, Bestco,
];r'v']'r:g Park, Chicnro,

HUGE Profits selling new  “20-in-1"
kitchen necessity. FRetalls 25c. Coits vou
E1.00 g dozen ar 87,20 o gross F.OB, here,
Hamnple 10e.  New Method Co.. Box
PAMA.50, Bradiord, Penna.

FEBERUARY, 1241

i.‘[ll

& prices! Bantos
vanilly B8':0, Roror
blades 10 for B¢, 100 sticks chewing sum
12c. 150 other bargalns. Premiums, Ex-
peErience  UANCGRSSRrY, Carnation Com-
rany. PO. Bi. Louls, Mo

MAN In every factary, s-::l:l &ritless Iiﬁ.ﬂ.d
soap. Mo chap, Trjal size guarter. T,
Cumin, Sta, " Cincinnotl, Ohio,

T AGENTE MIJ.EE - big wrofits on  food
products, bargain deals, Low wholesale
prices, Rush name for treial outft offer,
'!_{-P;Jlln-ﬂn. 2010-U Dodier, 5t, Louwis. Moo

CALL On service statlops. Mew item,
neceasity, big proflts. Knipp, Long Beach,
Califarnin,

AGENTS: Stamping names on pocket-key
peotectors. Bample check with vour name,
mddress. 2fe, Stamping outfis,  Emblem
checks, check-[fabs. name plates. Hort Mig.
Co.. 303 [waraw St. Brookiyn, N, Y.

SUCCEED With your ﬁrndu:u. M;.'kc_
&ell them, Formulas, Processes. Accurate
annlvees. Cotnlog free. B. Thaxly Co.,
Woshineton. D

HH-NDTAET'D'RE Hmciﬂtlﬁ. hire agents

Free lteratire.
Veal 2dth. New Yock,

ot selling gold Beal

AGENTS:  Hmash
coffes 3¢ 1b.  4-02.

AGENTE—'!OG P

letbers; stores n-d cos.  Froe Saim
Metallie Letter ﬂ&.. 418-B Morth cﬂ.ﬂ;,
Chicaga,

EMORAVED HName plates, nombers
slgna, ete.. easily sold, prnﬂu Inrge. Breté
Hros,, Winthrop, Mass

OO0 Paving nuslnm silvering |:|1[|.'-
rors, ploting nutoparts, refectors. blev-
cles, bathroom fxtures by late method.
Free pacticular: and proofs. Gunmetal
Co,, Ave, N. Decatur, Til

AGENTS — Opporfunity make money:
book containing 137 auccessul business

plans: home-offee; send for free intro-
ductory booklet. Ellte Co., 214 Orand B,
New York,
AGENTSE—To mall our lUterature. Cood
wrofits Home business. aod,
HI:IE 1107 Broadway. Mew York.,
CAR Runs &0 I.'r:i'lu without all; new
rnu- -oil pills, “Hear-

zun mile snmple, 10c,
don,”” Peoria. I

FH.EE Eamn]e
Henl,  Baves ¥
Peorin. IIL

HIGH-GREADE SALESMEN

MAKE Heal money selllng Chestnut
chicks. Profitable side line for routemen
or salesmen, with cear, calling on fnrm
trade, Illincds”  oldest U5, -approved
hateliery, operating entire gnr iberal
comimissions poid urumﬂl:!;t'-'.lnw martiolio,

% 5

nrunteed Motor Block
repalrs,  “Ciraflee,””

CQhesinut  Hatchery.
nods,

Chestmut, |

REVOLUTIONARY Mew invention.
Thousands prospects  evervwhere, M
earning high as £1060.60-8150.00  week,
Flaced Dﬂ. E trial B-eil‘.ﬁ- itsell, Orders
NMnanced ackory, [0 territory
E'I.'E“Bl]ll!' F[‘EE‘ demmutmtur offer.  P.
Willinms, Snlesmanager. T35 East Wacker,

Dept. VE, Chicago.

SALESMEN. Baleswomen — Wonderful
few adverlising lne calendars, novelliss
nnd alans now ready. Belling oxperiencs
ergenitinl. Daily commizsajons, Mail, repeat
orders credited. Prizes, Selling season
hiere, Write immediately, The Harrison
Co.. Dept. ©-1, Established 1892, Union
City, Ind,

MAN WIth enr o cover Tetall store route.
Ooenlngs in olmost every locolity. Handle
arders Tor natlonally known manufacturer-
jobber. Average 57 sajon, Good
Income At once. Permanent oroposition
Backed by notionoal advertising and full
cooperation of home and branch offices,
Bales experience desirable but nol neces-
Right man can get guick advances
ment and cliamce Lo aperate own big pa
whalesale business. Write fullv: President,
‘Ii'furildsl'mduebu Co,, Dept. 10-H. Emu.oer

BATY.

BIG— Commissions—saellk io stares EEt-
lulodd pricing tickets, metal shelf mould-
1ng. To restauronts, Aeeni covers, algms.
P, Pricing Press. 13 White 85t.. New York.

WANTED: Men-women to supply Blaic
Fpod and Household Producis Lo homes.
Deen cut prices and lovely premiums. Send
no money. Big box of products free for
testing. Blale. Dept. 310, Lynchbire,
Vizginin,

EVERY Business musl hut‘ Fl':I:I'!L|I:|K.
ndv, spocinlties, matches, ete. Take
orders [or Lhe plotieer line—L000 nedessily
items mt 507, price saving. doals,
407 advanced comm., bonus. Exp. unnec.
Outfit free. David Lionsl Press, 312 Sq.

Hamilten. Dept. 72, Chicago.

“LAUNDERAID' Potented tub tray, In-
dispensable  laundry, heusehold econven-
fensge. Meets instant opprovel. Mo come
petition.  Johnson-Fleld MH{. Co.. 252115
Hicellet, Minneapalis, Min

L'DC.RL Man wanted—to sel:l shoes direct
Irom factory estoblished 37 vears, We trein
sou, Excellent profits. Oood Tuture. No
investment. Ouwifit free to sincere men.
Write Mpson  Shoe MManufacturing Co..
Deol. '.E-I'.‘-' B! E‘]:.m'ﬂru Fu.l!.l. WI:

TAmer-
jen's largest monufacturer of wnion inbel

book matches. Fast selling line. Lorge
sules  producing . kit.  Semple matches,
Complete cut catalog. 13 color combing-

Hons mo selling ensy., Commission in
advance. Superior Match Company. 7530
Greenwond, Dent, M-2, Chicagn,

BELL Complete Lne calendars and print-
ine mt cut prices. 100 four color ealendars
S1.95; 2,000 bausiness cards SE.50; 1000 pn=-
velopes of statements, ¢be, §1, 1I.'| 28 print-
e mnles books $0.50: LOOD process em-
bossed cords £1.50; 2.0600 two-color Inbels,
free holde: 81500 2 8060 printed hl-‘l:ld.'bl‘lh
£1.70. One-third comm. Free outiit. Bare-
gnin Prig. Co.. 180-F W, Madisqmn, Chi=

CHED
Make

HERE Are extia dollars for vou.
moeney Lo your soare time. Turn odd mo-
ments inte cash. Earfn eXirn weekly in-
came guickly, easily, Hundreds of differ-
ent offers to chosse from—all legitimate
well established cooiponles, Hegordless nﬂ
where ¥you lve or what your Interests nrc.
there is something here for you 1
newsy monthly mogazine tells how. Nex
B isgues frees as Lok wetory offer to win
new {riends. Mo obllgations now or later.
'\'r'ﬂtE today lar this [ nating publicn-

A postcard will itu. Address ““What
ko -Bcll "' Hox M31, 108 M. Michigan Ave,
Chicaen, I:I! X

LL edding_ invitations. Somples.
Drach Prlnt::m Company, 1610 Hogan,
8t Louis. Mo,

SALEEMEN — Distributors; over 00

flems.  Twenty Grand hindes, Loymons
gspiTin, ete.  Southern . Supply Compaiy,
T BLreet rra,

CALL ilr:nll:h l'cru:] snleamen.,
Min-a-Rex — Marvelous. revalutionary,

health=¥ielding minerel prnduch——wnmﬁ
distributors. Write Min-A-Rex. 6024 DMis-
sion St San Prunclseo,

FOR Big profits and pleasant business
sell advertialng in own meditims and other
nd=pro tions, Chaotee of 3 grand ideas
o oour mew follg. AnY one can be besun
ou practically no capdtel, All or part time,

CGirow enormously, ?In:.‘ income, el in-
dependence, easy Free tlt‘:uLt.l:'
Yindy  Game Is Adlm’tis:np; E

Langley. Publisher. 631 Roscoe B, CI'Ll-
oo,

454



BEABIDE—Maountain top alr for offices
stores, homes, Portable eouipment.  Cost
212 51] to $17.530—Profit £7-512. Salsamen's
vear ardund geld mine! Malional Devices,
75 Enst Wacker. Dent. L. Chicago.

ADVERTISING Book matches offor lib-
eral enrnlog—Iull, spare time. Experience
unnecessary.  Fac direct. Low prices
for fine gualily, qui deliveries, help get
ofdera: faster Fepeats. All business firma
prospects. Free outfit, instructions, Amer-
iean Mnalch & Printing Cao,, Dent
4823 South Trumbull Ave.. Chicagn.

MAN _ Wanted—Trustworthy steady
worker. Manufacturer established 50 vears
will Ainnnee responsible man with comolete
stock of gpuaranteed food, fnrm and house-
hold  npecessities—you pay whem  sold.
Mighty atiractive proposition. Prodocts
well ndvertised on radio—a big help to
success,  Plepsant outdeor work. Experi-
enee not necessary, Mo slack seasons or
layofla. 'Wrm: for no-lnvestment  ofer.
Mff:nnun and Cg.. Room TH-68, Winaona,

CALENDARS—Beautiiul complete line,
all Bizes, In:mdtna: Jumbos, Bamples free,
Btart now, be the first in the fAeld. EIm=
ing Calendar Co.. 6530 Cottage Orove, Ohi-
Lago,

CHANCE To bulld regular Im:uma ob-
talning customers for high grade smoking
tobacco, Onee used, repeat business ns-
sured.  Bample Kit provided. Pleasant
work. Male, femals, M, J, Copway,. Inc.,
Gawn, Pennn,

NEW Bpeclally—_8ells every business and
professionnl man. Four 815 sales dally
£200 weekly., Parrell cleared ower 51,000
monthly, Write F. E. Armstrong. Presi-
dent, Dent. PM, Mobile, Ala

BLADES—Dig profits, Best guality, Pac-
tory prices. Postpald, Ace Blades, Bul-
falo, N Y.

A REAL Puture for you with Red Comet
fire control products. Low vrices, Proved
FOVON  FOATE. Eln]tudld au-'ln outfit froe,
Baome good LerTd Exeluslve. Writs
Euk:h: 704 Fed Eomel: Bullding, Littlston,

EXCELLENT Omoortunity selling our
complete line af brushes, largest commis-
slons. Wrlte for sales plan. Wire Grip
Banitary Brush Company, 360 Sth Ave.,
Hew York.

EDUCATIONAL AND INSTRUCTION

AVIATION Needs instrument men, Ever-
Incrensing nism of great alrliners and
mounting thousands of military planes
mean more and more ol Ereater op-
portunities—ior trained instrument tech-
nlelona with aircraft plants. airlines, in-
-strument manufacturers. and civil service
repair bases. Prepore for Lhis interesting,
well-paid, bfetime  calling—your  chaoics
of four Intensive training courses—one oll
home study, Write American Hchool of
ﬁ:u: Instruments, Dept. M, Glendale,
|

NEW Opportunities in air conditioning.
electric refrigerntlon and  nuto  body-
fender including metal work. welding,
painting. Many tralned men carn up to
$35-850 weekly, Biart preparing now, Oet
free facts, Utilities Engineering Institute,
1714 Belden, Dvpl. 112, Chicago.

LEARN Figuring the new Iast way.
Frederick Smith. Consulting  Engineer,
2410 Bernard St.. Ohilcao

ASTOUND, Amams, auueed with super
memary| Writs “DV." Info Company,
1LE. Chienwn. =

WORK For “'Uncle Sam.~  $1260-33100

par. Prepare now for 1941 examinations.

efense program Will lkely {nerease ap-
pointments. List poaitions—{ull partieu-
lurs {ree. Wrile today, Frankln Institiate,
Dept, Ni. Rochester. N, Y.

BUESINESS Letiera almplified vellum
chart 2fe, Hownl Publishers, Milton. Mass,

CLINTCAL Laboratory technle taaght In
your own home. P‘rl.ctlcn outfit supplied,
Bulletin free, Iﬁ‘iﬁ Technical Insti-
tite, Box 454-E, hart, Indinna,

SECRET Service information free. Prank
Mashak, 4127-D. Westminster. Bt. Louls,
Mignauri

ARE You o misfit? Weo have hﬂpl;d
many find the right place In work
business, Particulars 10c coin. I-Ir.'dd:.l [
Analysis. Ball Bulldine. Canton. Ohlo

“INSURANCE Agency Mwuntlnrt" u-nu:;

£2.00. Detalls free. R, E. Wh
Bpring. Los Anmeles. -

LEAHRN W trd::m.hlm. Materinl instruc-
tlons for start and whelesale supply cata-
o, all §1,00, R-:I’Imﬂ :m-t 0. K. Btewart's,

1’ Olive. Bt. il

ETUDY ur—ﬂtﬂnm line course umder
direction of ex-judge of 25 years legal cx-
perience. §1 per lesson Uf enrolled now,
Weite for boaklet, *“"Law-—Highwny to

me™” or send $1 for first lesson. Waller
0 _Walker, Attorney. Daytona Besch. Pia.

MD"TEY In commercin] deafting, Intro-
ductory  instruction, 25,  Draltsmen's
Foundntion. West M edford, Mass,

MECHANICAL Drawing. Beginners
course, Quick, essy to learn, Secnd £1,00
to Mechanedraw, Box 0552-8, Loa Angeles,

~ WELDIKG—Elrctric arc, Learn_ orofie-
nble tende auickly through aclual pracs

tlee.  Individual welder instruction &t
o o e LT

elding lessons C.
Hobart Welding School, Box M-115,
Trov_ Ohiln.

GET_The job vyou want! Instructions
25c.  FEdmar Publishing Company,
M-245. Ballimore, Md,

DAVISON Tech., T East Grand Avenue,
Detroit—Dralting,  blusprint,  shoetmetal
layout. home taueht. Jeall

LEARN Big pay trades In a few weeks.
Decorating. paperhanging, gralning, mar-
bling, sign and plciorinl painting. Cata-
log {ree. Chicago FPalntlng Bchoal, 102

H.L 'Ll:lJ:r: Street, Chiengo,

“LEARN Auto mechanics, body, rﬂmrm1
welding  electricity, r:ing::

as Olty, Mo,

Btevinson's. 200BA M,
Ooportunlties now

"LEARN Cartoo
fied . course.  §1.00.
Lafayette, Chicapo,

AMATEUTR Cartoonists wanted
copryists.  Describe  traindng.
Cleveland. Ohie.

PEN And Ink drawings. Let us draw
your advertising and entalogue [llustra-
tions, from phaotes, coples ar obiects, Bost
work and fair prices, Heraldle Studioa,
1014P Oakdale Avenus, Chicago. Il

ADYVERTISING AGENCIES, LETTER
WRITERE, FORE ADVERTISERS

r.m lete, simpli-
n., 9035

. Oood
Bax 1870,

YOUR 20 Word ad 25c—three lssucs O0o
in result-getiing mailorder and haobl
manthly! Dispiny Tic inch! {(Bamole 10¢,
Collector-Dealer-Trader Magagine, 1102
Llay, LaForte. Tnd.

ADVERTISE; Newspape magazines,
periodicals. lists Iree P:Ide!llt!l' Advertis-
ers, I0HH-M Washington, Chicago,

MAIL-0ORDER Or ngent nd rcﬂ.l:h
Statts $14.00 Inch, Newsphber. mamasine,

0.1 o EWSPLPET
mailing-lst. rate-book, freo, Chicagoe Ad-
vertising Agency, 20-PM West Jackson,

Chicngn

LE:'LRN Adt‘rrﬂ.ﬂdn[ nt home,
tical plan, Mo text books, Common school
education sufielsnt Interesting boaklet
and regodrements free, Page-TDavis Schood
of Advertising. 3801 Michigan Avenue,
Dent, 3431, Chicaga,

INCH Display advertisement 00ty moga-
=ines, year §15. Wood's Fopular Services,
Atlantie Oty W 1) o

FREE—New wertisers Rate Guolde. 44
Includes everything., Lowest rates.
Brown Advertising Agency., Mer-
chnnﬂm Anrt. ChIEEFn.

ADVERTIEE: 24 Words, 140 newspapers
85,60, Lists free. Advertising Bureau,
4515-C Cotlage Grove, Chicago.

ADVERTISING Flaced all meagazines,
newspapers, radio. Lowest rates. Free
e Kffier™ 4. 1R il Saadi
Chlcago, uccessors to Ankrum. Estabe
lizhed 38 years.

LEARN 'I'el!tﬂ.tlh'rl

available to beginners 'I‘II.'IB to new rallrmd
Tetiroment act. Expenses low, Calal
free. Dodge's Institute, HLlLt- Ave,, "i'l-1—
paratso, Tond,

U. B, Gov't jobs pay up to 340 a week to
start. Oet ready for next exmminations:
rullway postal, rurnl carrier, mail cartier,
o oty GhAY: - WL S Bakiereon
School, Dept. P. M. Rochester, N, Y.

BECRET lnvestigation, Experience un-
nmmnr&_ Detective  particulars  free,
Grorge Wagner. M-2640 Broadway, M. ¥,

BOXING: Complete (llustrated instrue-
tions. 35¢. Wrestling 25, Jiu-Jitsu 25,
Dryer, 25 Bouth Halsted, Chicago.

FLAYS, STORIES, MANUSCRIFTS

BUSINESE SERVICE

PERSONAL And business mall received
and re-forwarded, §2,00 manthly. Dunn
Mall Svetem. Box 42, 218 West 68th Btrest,

rw York, N, ¥,

AMBER Typdnu-mmmqﬁ-phing Com-
pany, §E0 Seventh Avenue, New ¥ork City,
Buperior telephone, mall service. HRepre-
sentation for out-of-town firms, with priv-
lege name on window: mailing Ists, com-
plote addressing umb:n.

WABHTINGTOM, downtown)

“branch office.’ H,I.I.I: rﬂfm'nrdl:d du.l.h'
Hawkins Mall Bervice, DOB Fourtse

RUBBERE STAMPS AND OFFICE
BUPPLIES

NEW Writers needed! Free test shows
Four ability. It's fun! No obligation.
Rush postcard to Cuml'm't 'H"nh:r'l- Herv-
lce, Depi. 521. Br. Louls,
HnN‘UBGHIFTB T:-'l:ltd hunnﬂlr critl-
M thousand words. Writer's Club,
H-a-lm Hoad, 58 Louis. Mo,
mlﬂ"E'I'ENT Rescarch E:Eﬁ:f. writes
thousand 'l'urd BUrVEY ANY 5 ct. :2 0.
Muanuscripts typed, eriticism, Wileox,
East Nlnth. Clevelnnd. Ohio.

CARTOONING, COMMERCIAL ART.
SHOWCARD WEITING, SIGN PAINTING

HAVE Your own moeney making business.
Learn show card writing, stgn painting.
Wrile for details. Begley Specinlty, 14T2p
Broadway., New York.

HUNDREDH- Amntour eartoonists have
in new business, dofne y=wark

“HOW To Break and Train Horses''—A
book every farmer nnd horseman should
hl\'ﬂ. It 13 free: no obligation. Simply
ress Beery School af Horsemanship,
. 1102, Pleasant Hill, Ohio.

IK‘i"E'.BTIﬂATIﬂN Fays hig. Detecilve
experience unnecessary, Study under for-
mer  federal special agent.  American,
Room A, Bg!. lith Btreet, N, W.. Wash-

WATCH Repalring ls slta.di‘ prafitable
wark, Experis osually in demand. You
can learn watchmaking trade ab home,
spETE New original instruction svs-
tein.  Beripl engraving course ineluded.
Write for free details today! MNelson Co,,
500 Bherman. Dept. B-2001, Chicago.

46A

!'-m' pdvertsers.  Thousands necded.  Post-
card brings particulars. Ad-Copy, Argvie,
15,

MAKE Show card paints,
?:"“*.-

. Instructions
Jentzen, 11 Columbla, Jersey City,

ATEURS — Limited memberships,
Hntlnuwtd.: Cartoonist's Clob, dime, He'h:r1
206 Bouth, Wilkinshurg, Penmna.

MONEY In poriralt sketching. Progres-
at\'a steps tench vou, N complete lpssons
£1.00. Harold Parks, R, El!illn Mich,

CARTOONING Guum —30 ilustrsted
lesgons, over 500 skelches, drawing paper,
pena and pencils, 81,00 complete postpad
Montes Studio. Box 885, Pasadena, f.-‘nli.l

CTUSHION Stamps. 1 line 25c, 3 lines
Akc, Bignatures $1.50. Stnmp Works,
Hasil HMebr.

CUSHIONED. Indexed. handle. 3 ].mu.
15e. Lent: Box 402-F, Youngstown, Ohle

3 LINE, Cushioned, 27¢, g

1 for G0c. 100
ndvertising pencils 32,10, pastpnid, Stamp-
rite. Wu.uwntma. Wis,

F] ES 25c, 3-—=I1ic. Bigoatures §1.60,
Blamﬂ Wnru Tndinnapolis, Ind

KNOB Handle. cushioned, 2 lines Zfic
A—15c. Swamp Works. Centerport. N. ¥,

3 L!.N'!'.B- 35¢, 3 Lines 35c. Stamp Works,
Auburn, Nebr.

TYFEWRITERS, DUFLICATORE,
OFFICE DEVICES

DUPFLICATOR,. Make your own. Com-
plete  instructions 25, Cerleton Sales,
Enst Hartlford, Conmn.

LOWEST Prices! Duplicators. mimeo-
graph supplies. Free catalog, ntral,
4TI3A K.-:n.mm Chicago,

INCREAEE usiness  now.  "Execello-
eraoh'’ Ecll.ur'.r Htenell Printer reprints
thausands everything you typewrlte, hand-

write. draw or trace. Co
:g:i:. Terms., INuoatrated llerature free Lo
iness or . professional men., Pittsburgh
Tn:mrjt-:r Bupply. Department K-32. Plitta-
burgh. Penna,
. Adder,

TYPEWRITERS.
multigraph, nddressogronh. Se
jhitl? of machines that will help yoo nt

price. Pruift, 3 Pruitt Bldg., Chi-
CaED.

POPULAR MECHANICS



PRINTING, MULTIGRAFPHING, MIMEQ-
GHRAPHING, GUMMED LABELS

$1.00 EACH-—I000 Busl cards. 125
200 statements. 250 3ax6le

fetterhends,

envelopes, Larger guantibies proportions-
ately lower, Eaton Press. 1318 Main,
Oardner. Kansas,

BILLHEADS, Letlerheads. statements,

envelopes. 250—31.00 pestpaid. F. Olibert,
stown, N, J.
LETTERHEADS, 83, Envelopes, siate-

ments, labels—350. $1.00, Pint writing Ink
frep. Certified Produsts, Loulsville %
ENVELOFPES. 500, 675, $1.10—1000, $2.00.
Pohle Press, Hones Penna,
HAMMERMILL Letterheads, envelopes,
all colors. 32 styles type. Free particulars.
Woadrufl's, 217-A Lewis. Duluth. Minn.,

NVELOPES Printed $4.10, Eson-
wstpﬁgnge]nne-su!m West 14th, New Yaork

City.
PRINTING: Lowesl prices In Amecica.
HSamnples free. (Agents wanted) Pliz,

Middle. Towa.

8100 POSTPAID. 100 8'%%Gx1l Bend let-
I;ernenda nnd 100 693 envelopes, Benne-
wille, T West mmlt Philadelolia.

FRII\H" Anvthing, ressonable, List free
Hemilton Press. 4341-P Mende, Chicago.

100 LETTERHEADS, Envelopes, siate-
ments $1,00, Eorten Printing. Grand Reo-
Iﬂa AMMichi=an

] HﬁLFr'I'.nE'I'I"ERHE:ADﬁ Or envelopes
printed_ 35c,  Both 60c.  Atlantle. Box
451-H. Rock HIll. 8. ©

00 8:-xl11 BOND Letterheads $1.50,
wWheeler Printing. 2818 Prospect. Kansas
City. Mo,

GUMMED Lobels—215 " x5 " —Four lines
E00—25c. Manzier, 921 Derking R4,
Rochester. N, e

CARTOON Stationery. Send dellar and
rhotograpk. Gltvol.nrg Hmith, Coronado.
Calif

PRINTING And lab=ls, Lowest prices,
ET“E!“ Samples, Printrite, Biltmore,

DESIONERS. Producers of d.lll-tlll[:tl.!’ﬂ-
printing, sales letters, clroulars, multi-
granhing. Cables, Norton. Kansas,

1000 AUSINESS Cards, 125 letterheads,

200 statements, 250 envelopes $1 each. Haol-
lywood Printers. T3 North Beward. Holly-

. Calif

i BTICKERS 5;":,:;‘-"_ Four lnes,
afc, Labels. Cott's, Waverly. Kansas.

QUALITY Printing—unsurpassed.  Low
prices. Samples free, Fame Presa, Lath-
rom, Calif,

LETTERHEADS, Statements, clrculars

blottera—lowest Drices! Midwest 10iap
Essex Street, Minnesnolls.  Samples.

MIMEOQGRAPHING Lelters, 1000—52.00
net. Detafls free. Natiomal, Box T46-B,
Detrolt, Mich,

1.000 LETTERHEADS (B'%:xll)., Enve-

both printed $4.595 prepald,
1472 Broadway, New York

HAMMERMILL Bond ot new low prices.

Bamples. Western Stationery, Topeka,
Hansns,
BOO A2y

14 FOUR Line gummed stickers,
36z, Moritz Printery. Bl.:].'nl'l'. Afieh.
APHING — 500 Postcards or
300 letters $1.00. Additional hundr\eds Iﬂr.
Ko linemge limit. iplea  Tree.

Laottor Service, 180 W. Washineton, E:Iu-
ciro,

FREE—DBig list of heloful books. Pop-
war Mechanics Press, , Omtario &,
Chicago,

PRESSES, Complele bargain squipment

catalof. Send stamp. Bradshaw, 1214-P
Huron, Chicaga,
ATF_ Poundry tyoe. 111155. sorts,  Lino-
I‘.1.'|:|= ﬂnum!nt.l. Box 4464, Philadelnhias.
NT At home. 10c will bring a coms=
gluu: utslni-u: DFEAAEE, and sunolles.
Company, Columbia St.,
Hewsgk, M ]
Bﬁ.ﬂ.ﬂ.ﬁ.mﬁ—-'ﬂrmu. pe, Kiippliea,
g'end stamp. 158 BIH’II\E Onmbridae,
AsE

USED Fresses, type, &
Turnbaugh Service, Loyev

PATENT ATTORNEYS

plies, Lists Ze,
e, Penna,

PATENT Your |des. Write immediately
for two free books, ““Patent Protection™
and ““When and How to Sell an Invention, '
Fully explain many interesting points to
inventors and illustrate important mechan-

nl principles. Wilth books wWe alsa send
“Evidence of Inventlon” form. Prompt
service. rensonable fees, 43 yenrs' experi-
ence, Avold FiRk of delay. Address: Vie-
tor J, Evans & Registered Patent At-
gﬂ:nm 411-B Victor Bullding, Washing=

INVENTORS—Take nrompt steps to pro-
teet your Inventlon. Delavs are dangerous,
Gt new fren . “How to Protect Your
Invention.” and “'Tavention Record” form.
Preliminary information free. Heasonable
Tess. Consclentious counsel. Essy pay-
ment plan, Learn how to protect and sell
vour inventlon. Write us today., McMor-
row and Berman, Registered Patent At-
}Dﬁt‘fﬂ.nlzi -H Barrister Building, Wnshe
nirton

PERSONAL Patent counsel—I npesgome
complete responsibility for each case I ac-
eepl. I give vour lovenlion my perional
nttention throughout te obinin maximum
protection which vour invention warrants,
I ndvise you each sten fo —=ell Fou
plainly what coats will be. Fees reason-
able: deferred pavments if desired. Wrlte
me rmmdeEtlu:I].-- for preliminary advice,

vans

Bferlin Ti8-B fth Street, H. W,
Washington. D. C. &
INVENTORS: Tinke Arst step toward

protecting your righis to your invention—
without obligaiion. '!H'rll: today for [res
“Record of Invention'” form and complebe
instructions for making legal disclosure of
invention and establishing dnte, We also
gend frese—i8 page book., “'Patent Cuide
for the In'rr':nl.m' ‘etelling Importence of
promot actton: how to =ell and market
waiir Inventlon: how to make opopliention
for patent: examples of surcesstul inven-

jons. of how & patent pros-
tects wvou: our reasonablie charmes for

nreparing  applications ln:ludln.-r amnlul
denwings andd technical specifications; con-

flidential search service to be reasonably
certain invention isn patentable; prompt
service: strict secrecy: plan for you to pay
In small payments as your application
vromresses; other facts you want to know
about patent protection. Bend for [ree
VPatent Gulde'' and “Record of Inven-
tion™ form todny. Bee page 15A for fur-
ther Iaformation. Clarence A © Brien,

egistered Patent Attorney. 1BIB Adams
Bullding., Washington, D, C.

PATENTE—Trade marks. Preliminary
advice, book and disclosure form free. Per-
sonal service. Irving L. MeoCathran, 1060
International Blds,., Washingion., D, ©C.
Rogistored Patont Attarney,

L F, RANDOLPH, 302-B Victor Blde..
ook and

Washington. D, C. Low cost. B
information free

FOR INVENTORS

NVENTORS: Take frst sten mrd
'nrntm!tl-h-n' yaur 1n\'rr|tiun--w:|thn-ul: uhhﬂn-
tom, Write for free *"Record of Inven-
tion'' forin for e-|tu.|:||:L:h11:m date of inven=
tion and fres “Patent Guide fof the In-
ventor"—telling importance of promot
action. confidential senech service: how Lo
sell nnd market inventions: detalls of con-
venlent pavment plan, Send for “Patent
Guide” and “Record of Invention™ form
today, Bee page 16A for additional infor=
Patent” Afoner: 1B15 ddams Eaiicine

% n :
W&shln.rtun tll:ﬁrl;'. o U
" OONTACT 25 Buyers!  Your Invention
drawn, 28 prints and 25 manufacturers;
$5. U. B. Drafting Ca,, 81 Wall Hireok,
Hew York,
PATENT 8Searches,
Ell:dum:mt engineer,

Investigation by
Box No. 95, Moline,

WILL Help with chemleal products or
proflems.  Farmaulas, Consultant Chemist,
Hox T4, Clavmont. Delaware,

VICTOR J Evains & CHBRpany, 412-‘3
Victor Bullding, Washington., D, O.—o
af warld's largest firms of Ren:lstered Pnta
ent Attorneyvs, established 1R98—will send
vou free—6H pages of facts for invenlors.
Two nlainly written books tell you how to
apoly for patent—give six basic methods of
selling your imvention. Fees ressonable;
terms arranged. Delay may be costly;
write boday

INVENTING Taught at vour home by
Trofimov School of Inventive Practice,

Hanns Rd., Willoushby, Ohio

WE Manufacture patented, ungatented
devices, paving cash or royalty., National
Employment Foundation, Marietta, Ohio,

BALES Compnny with sxcellent contacts
in nutomaobile indusiry 1s prepared to mor-
ket new invenlions or improvements om
commission basis. Bales Co.. 1772 Penob-
scot Blde.. Detroit, Mich,

NOTICE Inventors, your idess developed
nnd muanufactured, Let us help vou., Box
542, Valparaiso Indinna

PATENT And t:rldcrnnﬁ.' serching and
drafting.  Prompt  service, reasonable
charge. EBEdward J, ﬂn'rcurnn. Chandler
Bldz . Washington. D. O,

CASH For practical ideas and {nventlons,
hir. Ball A.I!--ﬂl-u Plnul.'n: Ehlnngn.

SEVERAL New Jn\'mttum we recently
developed have been succesafully placed
h'l' us for sale in depnriment mnd l.‘hﬁll'i

ew Items needed, Items mabil-

II!.‘.I:-'I.ll'Eﬂ. IH.I cooperative basis, We design
nnd d:;'”& vgl:lr I&ﬁtlnn' nl:ltaln 1um‘.-
nuracture . dies, stampings,
‘We specialize in plnsties, Write for fres
estimates, R, & 5. Engineering Co,, Dept,
GF-2. 17 Eui l!nd Bireet, Now Yurh_

IH"I-"ENTQREI--&cnd 3e for our booklet,
on how to Drotect and sell your pateptod—
unpatented Inventions. Inventors Salss
Service, Box 637, Healdton Okla

HAVE You & sound, practical invention
for sale, patented or unpatented? I sa,
write Chartered Institute of Americean In-
ventors. Devot. 4-A . Washington, D. ©

WE Locate buy¥ers meritorfous patented,
unpatented inventions, If will sell, reply
immediately. Descrintive booklet,, refers
ences, free, Invention Reporter, BA-11238
South Fairficld, Ohlecamgo.

INVENTORS—8end for 72-page book on
patents. Reasonable terms, uumnﬁm
treatment to inventors, L.

Heg:latareﬂ Patent Attarney, mnan i
.. Washington, D. O

IH'I-"BNTCJ\REI-HI:IM disclosing vour in-
vention to anvone send for form “Evidence
of ception''; “‘Schedule of Government
nnd Attorneys® Fees'' and Instructio
Benl [ree. Lancaster, Allwing & Romme I'-|1
411 Bowen Bullding., Washington, D C.

PRINTING OUTFITS AND SUFFLIES

RINTER. New post cnrd fypeless ma-
ﬂ:lm un!L.ﬂ Al ﬁquﬂtlt Alsa larger Iet-
ter mod low priees, rofes-
E;P““" Producis. ?!.1}. Cineinnatl.

BARGAING, Presses, tyvpe, List T, E:t-
change, D-15. 100 Cook. Meriden, Conn.

INEXFENSIVE éx Printing press. De-
tmils free. MNovelty Bhop, Downsville,
Loulslansa.

PRIMNT Your own cards, sintionery, cir=
circulars, advertising. Save money, Bim-
ple rules furnished, Print for others, nice
B Junlor outfit $8.25. senlor outfits
§16.685, Detajls {ree, Kelsey, Ing, T=11,
Meriden, Conr.

FEERUARY, 1941

PATENTS, Protect your idea by secur-
Ing free “Prool of Invention™ folder, Ex-=
ceplional personal service,  Established
1506, E. E. Vroomon, 871" Woeodard Bidg..
Washlngton, D ©,

"INVENTOR'S Guide* free: full infor-
mation nbout patenting, selllng inventiona.

I BELL Patents.
Charles A. Scatk,
Rochester. N, Y.

INVENTDRS—A complete national serva
ice—Patent lEl:mhr'_: models, drawings,
engineering,  testin Idras commercial-
lzed and sold. erte far free booklet, “In-
venting for Profit.”! Camco Institute of
ﬁwﬁntlun. Camea Bldg.. Grand Roapids,

ich,

Establizshed in 1504,
TTEPM  Garsom AV,

INVENTORS: Profit by vour invenblon
A practical talk Lo inventors by an ex-
cnced  manufscturer.  Our B8 page
klet "'Mind va. Matier" mailed ypon

Eftﬂ-& wj-; Ledermann, 154 Nossau Stveet. | receipt of 35, Hex F-nul.m:t:nlnu Co.. Oin-

b k. . cltinntl, Ohio. Dept.

INVENTORS—Bend  for  free  booklet INVENTORS: "u-lun Tnventions Poy
“Patert-Sense.”  Informalion based on 88 | gur 32-page illustrated Book malled absn-
el =perienoe.  Laoey &5 Lacer, Dept. | Jutely free. Orescent Tool Co., Dept. 25,
SA. bue ' Bb. Washineten. D. C. Cinclnnatl, Ohin

PATENTS, Booklet free, Highest refer- MANUFACTURERS Addresses—ab

enees. Heat resal Promotness asaured.
ann E._Coleman. Pntent Lawyer. Tad
inth Bt., Washington, D, C.

any
Hne 81, Many buy unpatented inventions,
gaﬂtul.igﬁgurm Directory. 35B North Minth,

4TA



INVENTIONS WANTED

WANTED—A produci—A manufaciuring
clicnt with excellent facilities wania o
product reguiring large metal slamoings.
The product could be new or an estab-
lighed product needing production canac-
itv. All replies confidentinl. Waoll & Co.,
Ine.. T 8. Dearborn Btrest, Chicamo. Ban-
REFMANE FOEITIACTS,

NEW Inventions needed! Fortunes e
ing made. We have spent 38 years devel-
oping ideas into practical 1n\-u:|1.l|:||:|:. WE
desipgn, manufacture, ele. Stam
metal specinleies, models, die=s. C!u.hl.l.ol
miving “loside™ Information fres, Cres-
eent Tool Co,, Dept, W-5_ l'.'!'lql:lnm!l.ll. [ %

INVENTIONS Wanted: Sell your idens,
Free booklet describes amazing secvice llst-
lnz manufacturers seeking patented, un-

atented inventions Inventors Informa-
;'I:[ﬂn Service, 10 E, 43rd, New York, Dept,

DIES, Sitompings, modela, product on-
wineering. Hogstrom T-'r-nml!'nntunnn Coam=-
puny, Kansas City, Missourl

MACHINE I'u.ru- mn.nu:'s.ctunnn. Bend
for catnlow of brass gears and model sup-
:J:I!m Flerce Model Works. Tinley Park,

m\rs ONE — Manufactured In_ any
guentity at low cost by old-established
reputable company. No branches any-
where, Stampings, metal specinlties, dies,
models. ete. Froe estimates. Free catnlos.
grhmml Toal Co., Dept. X-3, Cincinnati,
1. &
INVENTIONE Monufaciyred by an ex-
merienced company, in any ouantity at low
cast, Melal =peclalties, novelties, slamp-
ings. dies. and models. Free cstimates,
Our boaklek *“Mind vs. Matier'" sent upnon
receipt of 262, Rex Enginecring Co.. Cln-
cifnatl. Ohie. Deot O
NUFACTURING. Any matorinl, any
ananlity, ioventions developed. Milburn,
Hurlingion, Kentucks,

| JEVENTIONS Promoied. patented ar
O TONE. ok B, T, MODELS AND MODEL 8UPPLIES

CAEH For inventions, patented or un-
patented. Mr, Ball, A-0441 Pleasant, Chi=
cagn

INVENTIONS Wanted! “Invention Re-
port and Digest” lists needs of manufae-
turers. sales firms, ete, [nventions for
immedintes use, other timely. valuable In-
formation, 10c per copy monthly: $1.00
vewrly.  Technicnl Development Co.. 17
Enst 43nd Street. . (Dot ThM-2), New York.

BEAUTIFUL EBhin and coach models.
Pinest guality Redwood holls completely
ahaped and finished. Kils complets In gl
detnils, MayAower nnd mony others, 34580,
Constitution. $6.00. Also amaller models at
£1.00, Send Jc stamp for catnlog, Minia-
'I:FI.LT&J'““EI“:] Models, Dept. RR. Perkasie,

RAILWAY Models, Catalog handbook
e, Walthers. 2147 E, Frie. Milwaukes,

INVENTIONS Munrketed. Patented. un-

patented. Cuarantesd service. Fres as-
Bistance. Hind, EI1 - 32 Avenue. Soattle,
FATENTE, Inventions, manufae-

sald.
tured, financed. Perrin Co.,
Bank, Pontine, Michizonm,
BIMPLE, Practical inventions wanted by
manyfactuyrers, patented or unpatented.
For information write Chartered Instituts
of American Inventors. Dept. 4-D, Wash-
Inaton. D, O

WANTED—Merilorious patented, wnpate
ented _inventions, ooiclet,  references,

free. Invention Heporter. BBL1Z36 South
Fairficld, Chicago

INVENTION Finance Magazine, B0-0
VWall Birewl, New York. Important pars
ticulars free.

BMALL Iaventiofis Wantled b¥ manuofae-
turers. I'1l help yoa sell your Invention

rite for free circalar. Stanley Hull,
TEI0-EK Euclid Avenae, Cleveland, Ohio

408 Ponliag

FATENTS FOR BALE

FPOR Bale rovalty basls, Automobile nc-
= . Sitable for wvolume Droduction.
Manufeeture of rubber, {onbrie and metal
Kothing like It on the market. Millions of
new onr Tors Al owners nre prospects.
Fatent pending. "Willlam R. Sing. 3001
0 Bireet, Sncramento, I:.‘.nfli:l'nrnl:l.

ROTARY Lawn mower, Cash n.m‘l n:r'f-
mlty basis,. Copy of patent on reaquest.
Thes. B, Harwell, 1202 W, Division, Hen-
ryetta. Dila,

FOR Sale—Lockable ash tray,
and dies reasonable.
ville, Penoa,

LOW Prlne pqu:nl: lnu:h !Im:i:.. EIQCI'I: e
not be plcked, Carl Schafer. 404 North
Second Sirest, Comden, New Jersey.

DANDELION Picker patent for sale or
rovalty. rensonably manufactured of sheet
f«‘—"’ga"_m agents. O, B, Stasenka, Wilber,

ohr

ITEM For fshermen, oubright.
Eun.nel'l Bl;r!t II:! okme, Wis.

BELL Your patent thraugh a small class-
1fled ad in Pooular Mechanles. Many in-
wenbors have found buyers in this way.
As.‘: me for proaf—I'Ll glndly send It to you.

W, Johnszon, Monager Classified Advor-
l:-i'linn. 200 E, Cntario St,, Chicago,

MANUFACTURING

WANTED, Ideas 1o manufaciure—By
well-eatablished manulneturer who has
bien In business 107 NeGrly 50 Years—Iimod-
ern plant facilities sales outlets nond nn
oTERnazation alve to wresent day  mer-
chandizing opportunities, What have you
invented mnd want manufaciured and
=20ld? Send complete detatls and specifis
cations with first letter. R. C. Breth. Inc..
Mr:rih:l.lu: Gmnﬂ-el. Green Bay, Wis.

T MANUPACTURING, Dies. stampinsn,
models. moulds, turnstiles. tokens $1.256
100, Circulers 3c. Baum's Metal Specinl-

tes, Eansas City, Mo,

484

Patont
Cuy Tonlole, Grape-

L. Me-

IMMENSE Mini-Train rallrond catalog!

mages, Sond e Vanden Boom'a. 3831
Brondway. Kansas City, Mo

EUHM&RIHE—BeRutHu] 15"  model—

5 poalpald. Spoits Madels, 1535 H.

Ernnd Philadelphla. Penna,

ILLUSTRATED Catalog 40 cngines, cast-
In#s. supplies 25%c. Refunded, Howardeo,
A-2417 M. Ashiand. Chicago.

WORKING Model of anti-aireraft. nn-n:l
and rallroad guns. Circulars and photos
2he, Willipm Gregory., 229 Sixth Ave,,
Newark. N. J.

TRADE Old mode]l motors for new. BMost
maotors stocked, Specinl: 3595 ond old
mator mEets $16.50 Tiwer motor. Steinke
Motors, Waterford, [TH

ETEAM Locomobive with nleohol burner
89,50 postpnid,  Catalogue 25e.  Steam
Electric Co.. Bloomfeld, N. J.

BUILD World [amous warships, #ir=
nplanes, mice cars. mendous selection:
complete kits. No extras to buy. Free lit-

rrltun& gnd nleture sheet. Write todny,
Alrernl 4028 Elston, Chicago.

GOO0D Working models with eve nl,
We have spent 36 vears developing ideas

Into practical workineg models! Let uz help
syou! Free citalog, Orescent Tool Co..
Dept. Y-5A. Cincinnatl. Ohila.

MINTATURE Bteam [ocomotives,
catalog  listing all builders” necds ke,
Little Enginesd. Wilmlnaton. California.

T[-RDAD Mnﬂel Bmm Dept. P
tmlog 10 cents,
ﬁl.ti:nn:. hunﬂrl'th
"5, 419 Beventh Ave.,

new

'TI-IOTJS.H.NDE ﬂhl
kits, entalog 10c, Pol
MNoew Yook, M. Y.

MODELS—FPractical models odut over
vour ldems. We develop models from the
crude to perfect workine devieces. Your
Iden might have IJE cammereinl value,
Hervices confidenti Hank references.
Repistered graduats engineers al your
service, Send 25c for our (8 page booklet
“Mind vs, Maiter.” Rex Enginesring Co.,
Cincinnati, Ohlo, Dent, B,

CARVED Hull shin medel kits. Shin
and yacht model Oitlpgs: mode]l yocht
snils, Illustrated catalog 20e. A, J. Flsh-
o, 1002-M Etowah Ave., Royal Oak, Mich,

BLUEPRINTS AND PLANS

HOUSE FPlan books—Latest titles—Bar-
galn catalow free. FPopular Mechanics, 833
t. Clair, Chicago,

HOME CRAFTSMEN

WOODWORKERS, Constantine's new
1541 Mupster Monunl nnd Bargnin Book pres
sents new projects, new methods and near-
Iy 1000 bargaing in fne vencers and woods,

Iy 1be,  Albert Eummmlno. TI-CE
E-BSL 135th 81.. Mew York City

ARE You independent? l'_'lu'r new boak,
Woeodworking For Profit. tells how to start
a small furniture factory ln your home
workshop,  $23.00 postpaid. full particulars
Je. Boaz Lbr. Industries. BDoaz, Wis,

22 LAWN Ornament patterns T5e. Other
ntterna; 15°7-20" high: Dubtch girl, Duktch
ov. nirnte.  bull terrler. Mexican  wicl,
THexliean bov, dwarl, penguain, flower girl,
ite ench: 3 for 35e, 25 novelty pattorns
d6c. ALl B8 full size palierns $1.00 post.
paid. Btrother, Box 383-BZ, Belington.
Weat Virglnia.

LAWHN Ornaments. Easy to make 30
full skze saiterns, hlrrll. mnimals, ete.. ﬂc
Duoteh  windmill. In. hizh, ecomole
nlans 35# Pl)'lhk dun'k hen and chl-ch:
TOOELET, Duteh bov. Duteh girl,
wrlnkung :|.'1 16 ench, 2 for 260, De luxe
collection: 31 patterns (§1.85 valwe) £1.00
poatpald. Limited bme offer, Wickman,
Dept. 242 Dovton, Ohlo.

CRAFTEMAN'S Valuahla hanﬁbm.tu
manuals, profect plans—send 25c.  Malor
Marketers. Bonbright Boilding, P'hj'll.d[:l-
phin, Peona

SHELF Bracket=, 15 full gize patterns
3o {eaind Mhrluht Bervice, MAE901 Rail-
road Ave.. Omaha. Nebr.

BUILD Stream|ined wivwosd  kibchen

cablnets. Plans 250 mieer  Underwood,
ﬂldgndnhnm Avenue, Western Springs,

GET Free leathereraft lmtmﬂlﬂn Bl -
philets, prices of lemthers, toals, nrojects.
Make rxtra money. Beautiful n:ll:lu Leuh-
er gamoles 5c. Wilder & Company, 1038
Crasby. Dept. IF, Chicago, Iilinods.

BOUVENIH Makors—Oet vour hard to
find materiala from Stanton's, Thermom-
elers, metal coin bank tobs, amall hinges,
-BI:I:I[I 10e for eamples and prices, Stanton’s.

Lake Ozark, Mo

EDUCATION In  woods:
apatfge. edcalvotus., Incense cedar, ed-
wood. 25e ench, Wooderaft. 224 W. Broak-
dnle, Fullerton. Oalif,

DESION And make your own alominom
castings for model gns and steam engines,
mideget cars, tolescope mountings, work-
shon tools, house bardware. otc.  Booklet
on pattern making. malding and finishing
of small aluminum castings Se. E L.
Creed. Northfield, Wermont .

PATTERN Catalog finely [lustrating
aver 300 plywood mnovelties. silhouettes,
InWn offaments, decal transfer desora.
tions. Other lines. Wo-Met Shop, Ash-
burn, Gearein,

LEATHERCRAFTEMEN: Bend 10z for
new handbookc mﬂsﬂtﬁme af Lmh .u.:d

supplies. E. A Ine
Dirl:lll:ra. Y._tl!. 14.-!- Btate

Enm‘p!u.

Lanthércrall
Sirest, Binghamton

YOU Make world's best trowser-skirt

hanger. Haolds three to six garments, You

e wood parts, we supply metnl parts

f&mﬂ qur hangers, one Follnrﬁ:mit_imld
aranteed. ra fr

Comuany. Waukesha, "#:Iu.u' o

SENSATIONAL Nu-Chrome paint. Cives
throme plate finlah to any surface, Brush
. mare brillinnt than ordinary alu-
51,20 pint. post EIEMEPmnMELE F:'I:J::.ME;EW
4848 Chene Bt neu'»oq R

NEW Wood bleach b-ea.uu.ﬂr.-n dull, datk
woods, Transforms to light, modern, Bril-
Hantly natural blonde finish. Quick, easy,
lnexpensive. Gives exquisite new charm to
furniture and woodwork of all kinds, Bend
21.85 Tar ﬂuul‘l tnit to Dept. P.M.1. Blands
Woads Co,. T1 Federal Street, Chicago.

HEW Combination sander: Sands all in-
slde curves! also. all lines of Inslde cut-
outs from half ineh opening up to largest
openings, without ehanging or sdiuatine
Cost only §3.85. Finely illustrated litern-
fure free. Htamp aporeciated, Nu-Way
Bander Compbany, Ashburn. Qeoreis.

B'CI'ILDHAW—&;W -1 L Enjo epn=
structing this nccurate, ml.'nas:lmdr work-
shop saw. Mxid Lu.htl: Bend £1.00 for
plans,  instructions. Paxson Company,
Prairis Avenus, ﬂ{l'i'np:lu.n Michigan.

LIKE To mike things? !:.nt.;-at oraft
boaks tell how, Bargnin catalog [ree. Pop-
nler Mechanics, 833 1. Clair, mqlmu

B0 PATTERRKE, 20 Lawn arnaments. 20
silhouette, 20 novelties, 20 lnwn ornaments,

He ench set. all for $1.00, Madern -
eraflt, Baginaw, Mich Toos

PLASTICS—Bakelite. Oatalin. suMeient
for cigarotte or powder box, four rings, wo
bracelets, five oronaments,
n?&'??“befeﬁﬁﬂﬁe st ’]f;zs 1011 :-ﬂth

] ¥. Co.. r-
risan, Daklaond, Callf

WOODWORKING Power tools — Make
them yoursell, Lathe, seroll saw, siw tn-
ble UTEss, DOTCABle pander. bandsaw,
maotorized plane, Complele d:LnIl: anly
2fc, Popular Mechanics Press, 200 E. On-
tario Bireel. Chicago.

POPULAR MECHANICS




WATCHES, JEWELRY, OLD GOLD, ETC.

SURVEYING INSTREUMENTS

MA ‘Taals, supplles.

Watch parts. Lowest prices. Write for

price list 43, Dean Company, 87 Massau
. New "n.'nrk_

WATI.':FIEE—Hnmmun. I"I.:I.n. Waltham,
Bulovn as low as §1.75. Dilamond rings at
lowest prices. Postal brings free [lasteat-
ed catalog. Chiaker Cliy Jeweley Comnpany.
Wholesals Jewelors. 801 Walnut St., Phila-
delphin, Penna. Dept 8.’

GEMS, Apates. minerals.
stones $1,00, Pricelist [ree.
Balem, Oregan.

WATOCHMAKERS" Materinls — Tools,
walches, Emwht—hntli Best prices for ald
eold, dinmonds. citaleg. Ben Begal
Campany, 5 Bouth Wlhﬂ.ﬂh Chicago.

“GOLD 15 Ounce, Ship ald mold toeth,
erowns, jewelry, watches—receive cash by
return mail, Satlsfaction guarantesd. Free
information. Dr. Welsberg's Gold Relin-
;r;f Co,, 1000-Q Hennepin, Minneapolis,

1.

HIGHEST Prices for old gold—Mail your
teeth. watches, Jjewelry. 100% full cash
villue mafled day shipment recelved. Sat-
sfaction guarnntecd or orticles eheerfully
returned. Infermation free. Chicago Gold
Smelting Company, 300-FP Champlaln
Ruilding, Chicamo.

AUSTRALIA'S Lovoly opals, Ilustrated
catalogue free. Good selection 500, Mor-
man Seward. Melbourne, Australia.

AGATES, Fossll woods, Lhree pounds
:ql.?ﬁh poatpaid. Jay Hansom. Aberdeen,
makh,

FREE—Big list of helpful books. Pop-
ulnr ngﬂecha.m::. Press, 200 E. ﬂnuflﬂ Bt.,

20 rough gem-
Hill. Route 7.

TOBACCO

PERSOMNALIZED Cigars At wholesnle,
Your pame on iness i deslred
stamped In wold on the cellophane wrap-
per of ench clgar. Cholee aslected Havans
blended elgars packed in handsome Cali-
fornian Redwood box with your name in
m:uld on the lid at l:x 00 per box of fifty for

clgars, §3,00 for the 10c cigars and
54, ﬂl:l for the 3/25c clgars, A distinctive,
personabized touch for evervone including
professlonal men, clubs, otc.  Bent post-
aald If cash I8 recelved with order. Smoke
five and if not satisfied return balance and
cntire purchass nrjcu will e Tefunded.
Prrzonalized C:lTl.t 112 E. 1Ith 8t.
Les Angeles, © n'rn.in. Agents, L inber-
ostud write lur nar‘t!eulnrﬁ.

CHEWING, ¢ Pounds $1.80. Smoking, 3

pounds $1.20. Postpaild. Belmont Farms,
- atham, Vi

DEN Leaf Jnlnrnnh:r:d clgnretie.
pips of chewing, 5 Ibs. $1.00, ten 3175
Pay wh.r:n received. Pipe, cigars Cree

Roeves Tobaoco Co.. Paduwcah, Ky.

HENTUCKY HMatural fAavored Havans
tobacco. Bend 252 for pound sample of
l’m|.r d.'lﬂrrr::nl varieties, Prank Dtr.Lben.'ner

. 3, Franklin. Kentucky.

RAZORS—BLADES—SHARFENING

GUARANTEED Factary rebuilt transits
and levels for rent (with purchase aotion)
or safe (cash or terms), Order now before
prices mdvance, We will renpnir. trode in,
or buy your old imstroments. Ship ore-
pald for estimate and valustion. Write :‘u‘r
List M-82 a complete information
Warren-Enight Co.. 136 M. 12th 5t.. Phll-u-
deiphin. Fenna,

FOR SALE OB EXCHANGE

SWAP-EHOP—Write for our list
clally Shop, Centreville, Alnbama,

Bpe-

WANTED—MISCECLLANEOUS

BOME One to finance patented fruss. 25
yra. experience, none better. Will Bu:l’..l-e:r
Weatherford. Texss.

OABH For used microscopes, binoculnrs,
alide rules, drowing, medical, sci@niific In-
struments, tools. cameras. transits, Sal- |
jafaction guaranteed. Elmon's, 108-MB
Bouth Clark, Chicamo.

WILL Buay vour unused United Btates
stamps,  Small discount. What have you?
Mint Sheet Braokern ! E!n.. 418 Caxton
Bullding, Cleveland.

100 un-

OASH For vour ud.d.-: t:lll:'l e:‘l.da:
usual markets 25e, Vincent's, 193 Jefer-
=zom, Hortford, Conn,

MERCURY (Quicksilver), Tungsten,
molybdenum. cadminm, nickel nnodes, tin,
pewler, rare and semi-rare metals. metal-
liz residues ourchased in uny ﬂuum:H.
Write for guotations. Metallurgieal Pr
ucts Company, A5th and Moore Birecis,
Philadelphia, Penna.

FERBONAL

COUGHING? Quick aotion reliel! Home-
mede drugless preparation, Big smlnnﬁi

End unnecessary diseomiort. Free part
ulars, Trable, 868 Irving Park Road. Chi-
Clga,

TATTOOING And engraving ocutfits, fl-
lusirated list. Jensen, 412 South Maln

Sireet, Los Angeles,

IMITATION Marhle!
Aogring, ete. P'nrmulu. 2bc,
1i1-B. Park Ridge 111

MY Hew tnvnnr_iu!u. Imprave eyesight.
Many discard theolr wlasaes, Details fres.
A. E. Jacobson. Upsaln. Minnesota.

Mike statumry,
Ideal Service,

BINUS Trouble. If a victim of sinus or
catnrrhal infection wrlte Naotlonal Labors-
masn lé_m Franklin Etation, Washing-

WIN Prize meney: Booklet— Buccrssiul
Contesting'! shows how. Lie posipald.
Bulletln listine $100.000.00 prizes incloded.
World Publishiers. 4515-B Cottage Orove.

ELECTRIC Bhavers $2.00, Life tlme mo-
tor. Emooth shave, Remit, M, Terwilli=
ger. 150 Mansion. Poughkernsie, New Yark.

RECQEIVE Olgantic malla. mAagazines.

aamples. Your name on nomerous mail-
ing Hsts 10c. Dwnnis Howard, 396 Broad-
wav. New York.

HEAT

¥our home less than $a0 yearly.
Instructions 21,00, Econocoal, Boex 1063,
Albany, N, ¥ 5 o
LATEX Molda: Non-shrinking cheaper,
method I8¢ 2202 Highland, Cincinoati,
Ohlu
ILLUMINATE These Inaccessible corners
of machinery. roadios. etc. Minfature fnshe-
lite with curved Lacite light directar.
E. bulb, batteries, Pastpaid $1.00,
I]‘-'= Bpeclulties Co,, Box 1433, Oakinnd.
Ifarnin.
HAVE You seen, tnsted. the salty grent
Pacific pcean? Soecimen vial, 250, Pacific,
Mnﬁ: Egn.r_'h I::n.'lﬂurn.ln.

EARN Maney In vour spare time taking
subscriptions to Popular Mechanics, Une
lirnited possibilitics, every family & pros-
peck,. Easy oo 8ell Bonus paid in addition
Lo liberal commission. Bend posteard for
further detalls today, Circulation Dept.,
Popular Mechanics Magazine, 200 E. On-
tario St.. Chicimo.

BEAUTIFUL Genuine o]l pointinEs on
heavy enrdbonrd. Bx12" 50c. 10x20% §1.00
plus pastage.  Sure to please.  Agenta
wanted.. DHisell Ca.. 4067 :E.ockwmd Road,
Cleveinnd. Ohlo.

CHRIST'S l:.‘mjng:amn. Absslite proafs

free.  Schenll, 263 Duluth, Minnesots

FPRO(G: Raising! Book for $1.00. Rab-
orts Frog Parm. Orange, Texos,

TATTOOING And engraving outflts.
Free lterature. Tatuco. 651 Bouth State,
Chicagn.

DEAFNESS, Why? Ehmd hearing with-
ot mechanlcal aids. No drugs, RHelleving
dealness, Johnston, Postnl Statlon C,

vancouver, Conad.

HIOHEST Priees fof iised cameras, mi-
erpasopes. binoculars, drowing sets. tools.
ony op '-H'.! 1 or SEI!‘IIU.HE instruments.

o
Write Gordon's 163-M Modison, Chicago,

PREE—BJ%LL“ of h-elnful books, Pop-
1&‘;':3’:?““ Press. 200 E. Ontario St

Chicarm.

REMOVE Your own l-attl:-m. Start prof-
itmble business. Write alboo  Suwpply
Hepuse, 651 South Btate, Ehlum'l.

MISCELLANEOUB

BLACK Walnut |:|.'|1|:|:|:|.‘ scientifically
canstructed. Balvag 95% of kernels.
Pregaid $8.50. MUM,‘ IIIG]{ wuAranten,

Clarck Cracker, Horrishburg, Penno,

MATL Order business course shows you
how to make money, soare or fulltime,
Teaches professional mall order technigue
—=nok penny-catching schemes. Free de-
tails. Nelson  Company. 500 Sherman.,
Dept. 408-B. Chicago.

Flr-:ir.r’. Guarnnbeed;

HAVER,
.25, Besaumont, 2601

Less
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Works off 110 volt electrie light circuit.
For this unhensrd of pries ¥you can get thn&
b marvelous Dynamic Super-Charged Weld-

er eomplete—ready to plug into light
socket, The Dynamle does both metallie
anid carhon ®sre welding.
[ aolder and brage om the ghtest material

WORKS ON IRON,STEEL,TIN,BRASS,COPPER AND ALL OTHER METALS

With our free Instructions you can In na time do finished repair foba.
PAY IN BOOMING WELDING INDUSTRY.
uul:l'l'lT'.lou are oll pet In Ueie profilable Oekd.

bhan 2 a Day,

DYNAMIC WELDER CO., 2226-PG, Silverton Road, Chicage, Illinois

LEARN Business penmanshinl Complete
ooitrse d0s. Bimplex, Box 233, Wataeka,

1ilinns, |

You can also

Unea 30
Welie for FREE partleulars TODAY.

fer Ond
15193 A

EASY PAYMEMNTS

ave the Ihymamic
In a year o Dypnmle Welder Costs you

COATE Of arms nnd crests. correctly
painted in colors or black and white, from
deaeripbtion ar furnished copy.
£10.00 and up, Highest grade work., Her-
aldie Etul:ll.m 1014P Cakdale Avenue, Chi-
Cﬁ!{l. .

TATIDGI‘HG. Engraving outfits.
L:l'l-‘tl.‘d list froe. Percy Waters,

Ills-
Anniston,

1001 WAYE to Use Concrete, Send for
:Il-rqu free lllustrated folder deseribing new
Mechanics book covering ewery

inn'lrn use of concrete for the home, farm,
building, business and |ndustry. Popular
Mechanles Presa, Room (C40), 200 E. On-

taris 8t Chicaga.
WEL[] BUMPERS,
FENDERS,
CYLINDER BLOCKS,
BODIES, FRAMES, ETC.
Does Farm, Factory
and Home Repairs

Without prevlous welding ex-
perlence ¥ou ean make [or
yuurself ag much a8 $5.00 an a
repalr job that can be dane In
leas than one haoyr,  Many
welders make o6 much a8
215.00 to $20.00 a day, T
Dynamic Welder jg light and
ensily poriable,

AGENTS WANTED

Get sur blg profit plan and
I-day trial ofer. Samd for
it TODAY,

P

L |

.

49A



HOW DID OUR
LANGUAGE
ORIGINATE 7

\

Enchant

O be enchanfed, in the usual modern sense, is to be

highly delighted or charmed—something very differ-
ent from the original meaning. The word is ultimately
descended from the Latin canfare, "to sing”; more im-
mediately from its derivative incanfare, “to chant or
utter o magic formula over or against one," “to bewitch."”
This became Old French enchanter, which English bor-
rowed as enchanf. The Arst English meaning was still
close to the original: *to act on by charms or snrcery."
Today enchant iz used figuratively to mean “to enrap-
ture,” as with music, beauty, or the lile.

This is one of the thousands of interesting word origing
given in the unahridged Merriam-Wehster, WeniTer's New
InTeErMATIONAL DhoTiowary, Second Edition. This great
reference book provides a wealth of general information. It
contoing GO0 000 entrics==122 000 more enfries than any
other dictionary. 12,000 terms illestrated; 3,350 pages.
WARNING: The only genuine Wehster is the Murmian-
Webster, Don't be duped by so-called ""Webster” dictionaries
offerad st fictitious “bargain' prices. Look for the Merrinme=
Webster name and circular trade.mork on the cover, Ask
your hookdealer to show it to wou, Write for free illustrated

booklet of interesting word origing to G. & C. Merriam Co.,
G631 Federal Strect, Springfaeld, Mass.,

i b Ed T, b, & 0 Ner

the Genuine We

WEBSTER'S
NEW INTERNATIONAL -

DICTIONARY
Second Edition

Always write your name and full address elearly
an=wering  ailvertizements,

bster

when

hl'l AVIATION CAREER

The greatest opporiunity aof

- - v - t E .I
OFFERS ‘ﬁlll.fu me TTE.IITIEEE“
ifati ity foday.
nity in :‘l?l;:T!llé;rtim?wu:-;u. There m.l.nl-r M::nil.r: o
ot .:I:«;. url|n|1 nepds trained men: they ars & ‘; P ki
il +¢Pr tham are rapid, Tou can qut in on the gr

gl
il § § the_r . 4
floge by training now. BUT 'I"i“:" ;Pl-l' “Toice of & tcheel = which o

- e’ e n Awiation a
trainang. Th"."". Enpes e your whole hﬂurlr n - <
pes 's'I'H-:‘i :il"ﬂlﬂglll hﬁ--;:li'lu*“m:" Il ibg rest d! Y :ih _H“C\:::I;:T"r;ﬁl‘i—_
qﬁn ruch fonmy_jou el mak 3 iju_ “g w@ n.j;!;

ach's carer W03 (SR YOU Cigr hundreds of succasiful gradus
OMEY FOR YOU, Qur e ek
e vt b e Haining et widh 3T e fkure, dince
i Wk s profitable ooyl v and 3 Bk
T:::'fﬁh?n:?n :::ha.-'u::- for the :ighn:{ pTI.:I:; 1‘::?:::&:;9 {mPITE...

: indapendas | N o
v e M?h: 'I'“':' d on Grand Cantral .Alrl'i-urmmu i
E":-irw:“gh.:\;r::;r"lnl.;::ar:. Extablished 1529, this famout .I:hﬂdl

B &l

was bt
amather.
and advancamants

i ion'y leading institution for the Fras &
in rocogrissd a1 he 140t ION MEGHANICS and AERONAUTICAL
e :II"T'E-INEEF.E. (Mg Nying ir olved,) WWa honesthy Bate

W aralls here will be able rn.?bhin im-
l!v'ild'? :!“du;nplh::u:d uF:-n .qr-lduniicm_ ) p-mul:a; Q,:a{.::
et et DON'T “MISS. THE BOATL Sen

-k." l::l:;bg today. Elvi age and course dasired. Dept. Pid- 2.
CURTISS WRIGHT

TECHMICAL -.!Ea IMSTITUTE

Glendale (Lot Angeles)
California

BF ALRBNADTIES

L

ELECTRO NAME ETCHER

WRITE YOUR NAME ON TOOLS— %$

ALL HKINDS METAL ARTICLES!

i poeed chimwes

A Al
X0 MONEY]

only 5100 gd
not, astiafied

AT MLHIAL R r-
YOUR ORDER .

ELECTRO MAME ETCHER
Cept. M-500 311 Mobb St Einclnnat], Ohls

RUEH

« A GUIDE TO SUCCESS AMD ADVANCEMENT
This nk - 128-papn lsoosk will not oml

you tho i sreking persousl mﬁ':
[T 0 to stnrt & smal] i

40 plans, It will nrove e
miss {18  Send post oard today

POPULAR MECHAMICS PRESS
DEPT. 241, 200 EAST ONTARIO STREET, CHICAGD, ILL.

MONEY MAKING FACTS!
TIME SAYING IDEAS!
A BIG BARGAIM OFFER!
POFULAR MECHANICS sHOP
NOTES pever go owt of duie, Year
after vear they remain p gold mine of

nigefol informatlon sl §deas for shop
aml hamdy moon  You will fAmd thess
gix amazing volomes iovaluable in .
sollr work amld aroiisl FPoir hame add =
garden,  Wisile they lasl visa caie g0k

RHOPF XOTES for the past zix years at the sums Félﬂ sz 45
ms the 11141 book—0d cents each, or the ontire set r anly -
WRITE TODAY! YOUR SATISFACTION 15 GUARANTEED!
Order noww gpl svold disappainlmment. Repd po money if You live
chere Im the Tnlted Siates amd your order l: mors than $1.00,
gt pay poslimsan oost plus Tew eenls posidpe. Do 01 NOW!]

A

FOPULAR MECHANICS PRESS, Dept. 241-E, 200 E. On Chica

POPULAR MECHANICS



OF LIFE

WHENCE came the knowledge that

built the Pyramids? Where did =
the first builders in the Nile Valley acquire
their astounding wisdom that started man
on his upward climb? Did their knowledge
come from a race now submerged beneath
H}E‘ “ﬂ? FEBII'.I wlm.t mﬂ:ﬂ{! SOUrce Cama
the wisdom that produced such characters
as Amenhot IV, Leul:l.nrl:lo da Vitu:i, Isaac
MNewton, and a host of others?

Today it is known that they discovered
and used certain Secret Methods for the
development of their inner power of mind.
They truly learned to master life. This
secret art of living has been preserved and
handed down throughout the ages and to-
day is extended to those who dare use its
profound principles to meet and solve the
problems of life in these complex times,

This Sealed Book - FREE

Has life brought you that personal satis-
faction, the sense of achievement and
happiness that you desire? If not, it is
your duty to yourself to learn about this
rational method of applying natural laws
for the mastery of life. To the thoughtful
person it is obvious that everyone cannot
be entrusted with an intimate knowledge
of the mysteries of life, for everyone is not
capable of properly wsing it. But if you
are one of those possessed of a true desire
to ‘urg;a Ihe:{:] and wish o mllce use of
the m:?ﬂl! inﬂ:::incu of life, the Ruin‘ui
cians (not a igious organization) wil
send you A Sealed Book of explanation
without obligation. This Sealed Book tells
how you, in the privacy of your own home,
without interference with your personal
affairs or manner of living, may
receive these secret teachings. Mot

. weird or strange practices, but a
B8 4\ rational application of the basic
: — laws of life. Obtain your com-

- plimentary copy by addressing
your inquiry to Scribe LC.G.
The ROSICRUCIANS

(AMORC)
San Jose, California

FEBRUARY, 1941

The 97 Pound
Weakling

who became ""The World's Most
Perfectly Developed Man"

“I'll Prove that YOU, too,
can he a NEW MAN!"

s (it

KENOW, myself, what it means

to have the kind of body that

e pity! Of ecourse, you

woulda't lmow it to look at me

now, but I was once a skinny

weakling who weighed only 97 Ihs

1 was mshamed to strip for sports

or undress for a swim. 1 was such a

poor specimen of physical develop-

ment that I was constantly self-

conscious and embarrassed. And I
felt only HALF-ALIVE.

Then 1 discovered Dynamic
Tension. It gave me 8 body that
won for me the title ""World's Most
Perfectly Developed Man,”

When I say I can make you over
inte & man of gient power and
energy, I know what I'm talking
nbout. I"ve seen my new system,
Dynamic Tension, transform hun-
dreds of weak, puny men into
Atlas Champions.

Only 15 Minutes a Day
Do you want big, broad shoulders

—a fine, powerful chest—biceps like
gteel—arms and legs rippling with

CHARLES ATLAS
Hulder of title, “The
Warlid's Masi Perfest-
Iy Doveloped Man, '

ive me the opportunity to ve that " Dynamic Tension'
15 what you ﬂm. i e ¥
Ho “ifs,” “ands,” or “maybes.”’ Just tell me where
handsome, ul muscles. Are you fat and Aabby? Or ski
and gawlkyr Are you short-winded, pepless? Do you hald
and let others walk off with the prettiest girls, best jobs, ete.?
Then write for details about Dynamic Tension and learn how
I can make you a healthy, confident, powerful HE-MAN.
Diynamic Tension is an entirely WATURAL method. Gﬂlqr
15 minutes of your spare time daily is enough to show amazing
results—and  it's actually funl “Dynamic Tension' does

"™ . Send for FREE BOOK

Mail the coupen right mow for full delails and
1"l send yeu my i bosk,

Health and Stromgih."" Teils aii abaut m
:’m".' Tenslon' method

i want

Stroct; Wew York, N. Y

1
----- i ———

CHARLES ATLAS, Dept. BB,
115 East 23rd 5t., New York, M. Y.

I want the proof that r systemn of “Diynamic Tension™
will help make n Mew M.Enmnf me—give me a healthy, husky
body and big muscular development.  Send me your free book,
“Everlasting Health and Strength.”

TR, 1000w ey s rms o g e o s RS R A AR
iFlease print or write plainly)

I R . o T o i e B o i B

BEEE e e G R Y i e State

JlA



Know Electricity as Experts
Know It—and Get an EI_-F_E‘H'I Pay!

Whit nb
whii b ©
RPE Yol
nve e

The Croft Library of
Practical Electricity

T Crolp Libewry ia & cossplids sbecirlenl sducsior. 00 i lounded on practiss—oca

0 years of shirt-sleays sopsiiantt—on woik uf i b actoslly deod. 18 i momed breas
1 Wiritlen = Lhal the
Al |k yes ab soiinid, so Lhoisugh, Lt il b the duily guide
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LIERAR’T"—J Masrea Soox ovWiawg
2B Faces, 1200 lLLustaaTions. & F50
House and Power Wiring
Diagrams—Problems
and Calculations
fully explained in clear practical

Linguage, casy to wse and un-
derstand  including helps  and
hints for all r*h,*r'tu_n;-ul workers
that will save time, trowble and

money

AUDELS NEW ELECTRIC LIBRARY—
A progressive Home Sopdy snd Keference
Coures §e el eleerrleliy, Essy fa gn-
derstand, Juesllong  and smewers plaindy
written for a cowplete working Knowiedgs
of meslern elecivical practice, s5SFY (0
every  electriclan, engineer, mechanic wod
stuident,

LEARN THE AUDEL WAY! %You awk
the guestion—Audels New Ll Librury
gives the answer—0500 ginsplifed ouglines.
Rraphic illusirations and peeciss explana-
tloms eovering Constructlon, Operstion and
Alachine Msinienampe.

BOOK A MONTH PLAN—Onber ile vol-
ume that interests Fou—tnday!  We will
eend that valwine en T days” free trial ir
the book belps vou, eemd ns #1500 TF i
tnes mod belp vow, matl book Lok o we,
- ——— o

Theo., Audel & Co.. 49 W. I3rd 5t, Mes York City
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Be a Design Engineer/

QUALIFY QUICKLY BY HOME STUDY
IN S5PARE TIME Look ahead. Prepare for

of Lhe many big-pa
wislibnns helng o |I iy ﬂjlll”].' TR
gl llustrive.  Don't be o ]
1s rnEes,  Use yoir head
J'J“I-W’r" time.  Learn
wihen opportunily
_Many dedign_engineors .'|||.-J l‘.r:l".l.rrwri
Mt FBATH .0 o oTEC
lekly uanlify wilth oue st
supervided by o fecognised e
onglerivg,  Send mRme ol sicress Eoday for booklet
Lhat will open your syes 1o MErer things alhiesd, Don't
wilts WriLe us u postenml FOW]

INSTITUTE OF TECHNOLOGY

Greeawille, Ohio

ANSWER tnese QUESTIONS

AND GET A BETTER JOB!

We'll send you the iden and
NEW | tests used by the grast Universities i iees taoe
WAaY lrnhu-t-n in jabs Pfor which ““T are maturall

tied by inherent aptitudes. Il uncaver -n-;
to make a I:h-"‘t of your REAL gl . Aptitudes and
talerts. Wa'll uhct tln OME job in which you'll

OHIO

Depk, S

CHOOSE | fiss fastest ta the top, Don't tak
A boeoming & "sguare :| II'I"I Hl.ln:l :.‘l::ﬂlm b
CAREER | cOST NOTHING to investigate this new
. "; mrt:lﬂ“" SUCEERE. N:I l:ll.'lgf\" --iu|l send
ana Li]
Pick o dun | of the selantific AEtEs that miny chmens yomr oy
For You ile. Wao're glad te send this. FREE and pestpaid,

Vecalismzl Guidince Associzies, Depl. 12, Tucsas, Askremn

Vot Photography!

Erer pumslider photography nn 8 money ~making eagoor?
Faesliating #eld leintbil opportunities,  Practicol, Uwors

suEli, bwklbvidsial  trining mwler  oxpert  persemal  guldames
Commercial, Mews, Portrait, Adveriising, Ho{lun Picturs, snd Color
Phatography, Leam for plessure or careor.  Persomal Attendsoes aned

Hume Study cowrses, Rosklet FREE!

NEW YORK INSTITUTE ﬂl-' PHOTOGRAPH
10 West 33 Strest (Dept, 4 'I'-ri‘rl:llr

Lare AUTO-DIESELS

l.l:rut'ﬂ: I!-il' A0 Fears experience,
T O Bl O r|.|||||||
u--e Avite s

Caiiras
E.Hi"\.lll ower
e, Flexihle pan

I es + wiih of without Jobs,  Oldest, lnmrest
7 West -Iullln- yorl mnel il e ek B gisml pay joh.
il Jov tis L, A. Enrn oo el bogrd While learning.

Requesi Fres l’.al..:!:s-'l
Dept. PMA-2

ll'l'llllll. SCHOOLS Poe-hits

Low-Cost LACO Sure Heals!|
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F farisce.  Late
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of  eleldghiaad
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ors, Giin-Type Burneesf

LACD DIL BURNER £0., 121 Usien Ave., Erimli lowa

'-"-‘II'I'-'F L] Irlrrlirlﬂll-h now In advestisioe.
Lenrn pasly aimd quickly in Spire time.
Practlhieal work, Xo h'n:r Baorks, O estakes
kel schonl, T4 tuition— Easy lerms,
asEmn for free fdaolied and regulremenia,

Page-Davis Schosl of Advertising
Dept. 1152, 1315 Mich. Av., Chicago

TOOL & DIE MAKERS

Machinists, Screw Machine Men
EARN nv-i'q?j-o ]:urrm-rl nim nm:;-ln nillﬂnl nu:lml vdl:-{rk-
er=. Learn these trades by aetun]l work in

L 50 —~% ED ALLIE] : .‘:Ii|'H 'IEI'-:'_'C. F I||||-, }l'rrul[:-pu'd "]I.|I--
approved. Low Fee, Enter any time, Jay

PER WE_EH' anil Evening Clazses, FREE Emplavment
merviee, 1reite _r'rl' YVET ity |:r.|:l'|1|'--'|' Fartyel oy
ALLIED SCREW MACHINE Eﬂ {Schenl Division)

Dupt. PM-2, G009 W. Lake St., Chiragse. lilinas
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Thousands Now Learn Music

Learn to
—quickly,

—fnr LESE THAN

for fess than JFa day!/

play your favorite instrument
easily—right in your own home!

@ YOU BAY you'd love to learn musle but The: geeret of Chie method that hag taught
can't afferd B0 Thon listéen to this , . . thousemils Lo play In telr spare time, righe
Ko ean new learn to play your faverite in- it home, Is simple. 11 based oo the fact
girument—just 8 thoossnds of olbers have that Lse lesschs ol anly tell sou what 1o de

HEVEN CEXNTE A in the primted instroetione, ‘They astually

DAY ! And Lhat amall sam covers everything show you—with pletures—exactly what posi=

—=imrluding sheot muosle! 1t doesn't take tloms (o0 take=every move (o make, You
lang. either. read how d6 play a cerfafn (ume—yod see
liw 10 play ll—ihem ¥ou play it and hear

Learn to play by playing Real Tunes [
From the very start you sctunlly play famil- FPrint and Picture Sample—FREE
LEARNED QUICKLY AT HOME far litile |'||1:r|1|l||1'i 2 You learn I.‘il.-:.- A neEw If you're really intoresied in learning
ST bt deeamm T ocould scsfually learn to metleoid  thag does  away with 1w -drism musle gquickly and casily—amd with little
pay without & tescher, You can imagine peales amd exercises. You gpomd yony prac- expense, senil for odr Free Booklel apd Fres
my surprlse when after 3 or 4 weeks 1 foand tice time playing pleces from real notes. It's Print_and Plelre Sample  teday, Dion't
1 eould play real tupes. People will hardly really FUN learming to play thls modern way, writ, " Fill in the eoupon mow—checking
believe that I learmed to play in so shart a What's maore, this method b8 net a brick yoar favorite instrument. Tnstroments sug-
tlme, " *H, * #., Callfornia. ohe. You benrmn to play from botes.  More plied when meeded, eash er eredid. 1. 8,

SIMPLE AS A-B.C ampzlng oolires,
Yet if's from the famous " Merry Widow™ Waliz
From the dingram at left
youn ocaiy dee  [or  yoursell
how easy b iz lo leamm by
this Print and Pleture
mietlwsl, You simply look
at the musie and dlagram
and Bee whish molea to
sirike. In a Tow minutes
your find wourself playing
tho Tamous " Merry Widew
Wallz,"'

than 70,008 popils bave enrolled for this Sehool of Musie, T2 Brunswick Bhig,, New

Yerk Ciiy, PForiy-third year. (Esi 1583

r------------- -y
1 . 5. School of Mugie, T3 Brumswick Blag., New York City ]
I am Intorested in learming the muosienl instrumoent checked. |
1 Flease send me i:lml'l' Elustrmred Booller oxplalnnge how T enn 1
| learn quickly ot home, for less Usan Te @ day,

1 inno Mandolin Trombane Plang Accordion ]
Wialin Sawophons  Banjo Plain Accardien 1

1 Quitar Clarinek Wi e Fe Hawaiian Guilar
1 Colle Trumpet Cornel Other Imstroment |
|
\ i
S e e L e s e o SR 1
L 1

ECHANICS-HELDE
- COLLISION ME

GOOD JOBS and
Mighty GOOD PAY

Do you want to enrn big money T If so let wa know which
of the following trades you prefer. You learn by doing.
Practical work., Expert temchers. Low tuition. Personal
attention. It will pay you to investizate AT ONCE. Just
cheek the courses you'd like to take and mail today. You
will receive full information, absolutely without cost or
obligation. But don't delay.

Check the Trade You'd Like to Learn
[J Complete Auto Me- [JElectric Arc and

chanics (including Acetylene Welding
Diesel) [ Spray Painting
[ Auto Collision [] Body and Fender
[] Metal Finishing Bumping

Ask about our “Pay After Graduation Plan™
T e e R e e ey

ATATCR B v rm e v rmrrmrmmrmrs e . .
Muail the nlmt't: af once lo

ndvantage o

Jearn a o=l

TRADE SCHOOL .t |
3758 Woodward Ave. Detrolt, Mich.

FEBRUARY, 1041

Learn this
Profitable

Profession

in 90 Days at Home

Hundreds of men and women of all ages 15-50 make £10.00 10
£20.00 in a single dey giving sclenilfle Bwedlsh Massage and
Hydro-Therapy ireatmenis. There i3 o big demand from
Heplitals, Sanltariums, Clubs, Doctors and privale patients s
well ns opporiunities for establishing your own ofice,

Teatni thils interesting money-making profession in your onn leome
by mall, through our bome siudy eourse.  Hamo  lnsiroctors
gE in our NATIONALLY KNOWN resident selicel. A diploma
iz awarled upon comploflon of the courss, Couris can be
completed in 3 10 4 mooths. High School tralne
ing i8 mot necessary. Many esen DI mooey while

natomy|| =
Chosic Anatomy Charts & Booklet FREE

Enrell now and we will include uniform eoat,
medlical dictionury, patemted redoecing roller and
Tydea-Therapy supnlles withiont exur cost.  The
reducing course alone may bLe wortls many (lmes
Use meodest tuilicn fee

Send gowpon mow for Apatomy Charts and bookiet
conlaiming phatographs amd lettors from sipfcesslul
graduafes. These will all ba senl postpaid—FREE.
S S e e N N S
THE Coliege of Sweadlish Massage

Dept, 264—30 E. Adame 5., Chicago

You may semd me FREE amd postpuid, Anotomy Charts, booklet cone-
talning photograplia smd letiers from gradudies, aiml comgalets cetails
of your offer,

Namo
Address...
1l | RS RAS R |1 -




DIESEL ENGINES are
Vit 1o NATIONAL
DEFENSE procrAM

The Diese
maore than
nnes—ships, ull

| Engine Is In the headllnes today,
ever before. Tanks—Trucks—Air-
of them vital to Natl ||'|||,

are using Mesels more amd oo
of dollnrs of govermmument

montrocta

en let for Diesel-powered equlpment,
and tradned men will be peeded to opernte and
gerviee it, There is sEill time to obtain thorough
IMesel training nf ||l||.|-".i!|. Diese] Schools.
Voi will be more valuahle to the INational
Defense program if you are trained.

HEMPHILL DIESEL SCHOOLS

A MATION-WIDE INSTITUTION
NEW YORK
CHICAGO . ... s - 5
MEMPHIS. . . . oo o u .
LOS ANGELES . . . San Fernondo Hood
VANCOUVER, B. 1363 Granville Street
HEEEEE®ENE®ERENBRBN
HEMPHILL DIESEL SCHOOLS {usa nearest addross)
*Flegse send dota on your Diesel courses, also
free copy of illustrated booklet “March of Diesel,”
MAME ARCE___

STREET.

CITY. STATE m-5lp
. f R A B o B BN B N B B BB N B |

Increased
production

means more
Jobs for MACHINISTS

and bigger pay for men who know their work

This home-siwdy eourse gives you the practical facts on
modern machines, up-to-date methods, you need 1o advance
in machine shop work. Take advantage of the other man's
experience ms found in books, to solve your problems,
incrense your efficiency, with

The NEW AMERICAN
MACHINISTS' LIBRARY

£ volumes—32014 pages—I1853 illustrations
(A comblned home-study course and relerence library)

This lirary of maclhine shop prociles was written for peactlenl men.
It gives you the best medhods for every kind of machine shop work.,
It rnu.1IE;1I cxplaing lathes, drills, and other machine teols and tlelr

n, automatle screw machines, sapeeds and feeds, gear de-
Blgn and etlon, piunch and die work, metnl sirfuclne, efc,
ote, Plalnly weir M'I'I'—L‘HHIDHJIEI%' Minstrated—the heat kind of
Lelp 1o the machins shop man who wants 6 plvanes himsolf,

L L] ¥ dewn—specinl price—easy payments.

EXAMINATION COUPON
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330 W. 42nd St., New York |
i
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[ |
1
1
1
1

1
1
1
| McGRAW-HILL BOOK CO.,
1 =and me for ten dayve® sxamination the llrw .l'l.:llinru:l Marhln-
1 lats' Libeary. If satisfactary 1 will &end r’ 1,040 in ik ﬂlrl
and 3“}] |I|I)u||||.|1. until thu 11rLI:I af S16.80 is 1|n|d I

I wanted will return the pald. (To insure pmmpL
| shioment writs plainly and EII I|| J'“:.rmp

1

1

I

I

Mame of Compan:
Pt el e o e L o ey e s |

MA

RAILWAY POSTAL CLERKS
SLESD a yoar to start

P. 0. CLERKS & CARRIERS
FLTOD a year to start

STENOGRAPHERS—TYPISTS
H1360-30630 a year

Many other jobs for T7. 8. eill=

BEOOE, M., women. oage 1H-S0.

o l||1|lr1|| iluentlon oF experie

enee usnally requined, FREE Z4-

pape BOOK telis you how to pre-

pare, qualifyl

Send Now for FREE BOOK

“How fn Secure a Gov'i, Position,'" tells all
nlweit jote, BRlATiEE, Wwhat tn do o gt ol yod
Sant, Ot 11 poday?  Address:

PATTERSON SCHOOL 52 Mersantite sidg..

Sirs:—Mush your fres book to me ot oneel

t'l":.lilt: Ullene Yot & "| FLE | Engl Mir ¥ 7
prove m h.-|.|.t|'|. m il £ 1'| l I !‘r 'IuJI
SHIIH‘UI'IH éﬂh"' SGI";IQI. oF EME.LIE-II.I ma ; "“

ﬂfr fﬂ' o THE Husmfff-’

ING
”'K—"'—’/T/‘::_:': *.

new bamn shd t
}lukm' 'ﬂ-:h' Sanerica’s 'HI.: “".{ =
resscon-procd  bossess. [

Common sshuul sducation -uﬂ.:r-.ul.l
‘Oippurtunitios in Cummereiad Hakibeg"

.1.. 1 Raking

tourss b sommevisd  heking.

industri' in wnges, Mearly o

frelil Tor asmbitious men.

Band Tor free boohlel

mal rn;ulll:luml.l.
Hational Baking Inmstitute

1315 Michigan Ave. Depl. 1353, Chicage, U. 5. A,

New York "%
Eleetrieal
Aszsk for free illustrated Sehool

booklet
44 West 17th St., N. Y. C,

swr ENGINEERING 1

E::I‘I‘I A I:I'l-‘tlrld lnl-hh.ltlnrl ni' Higher Learning

Demand Degree Men For Mey Positions
B Deples by Eleciriesl, Civll, Meshunical, Dealtisg. Aschitsctural A=
gomative, Bleum, Diessl, Asronsuiles], Bedio, Stresiursl, l'lhlup Tadustrial, Erigh=
way. Petfoléum, Muaripe, Hefrigerstism, Alr Cosdivoplag, Chemical Engmesringg
Arite:  Belenicks) Aesnphy]  Eduratio Publle  Hesluh: In[nl.ln.l I T
1Far oy i.-Lnqu Phyales; Chesistrr) {isolsgy) Fol, Ee'ence: Thmingy: Law:
Aric it nre: Husinsss 'I'Mlnlll. Aorountar; Fiatstica 'I'l:-uml srisred.

15 TDHBSTUNES

hi‘ﬁ n...ulm Tarbls & Grnlie At Law Priesa Letigsed. Oonrisiesd,
Fres L

alog amd mamples, Write Uls befeca baying.
L. 5. I'l'IA.ItBI.E & GRAMITE CO., A-18, Dnece, Fla.

A ANDN SUPPLY C

arguine—Mlilitary, Sport Goods, Firerma,
fh}ll: s, Shoes, oc Semd 10¢ dor cow caca
lisg, o e rrdecmed on frvr ordes.

A B N Supply Co., 4773 Lester 5o, !.I.Lugmd

$2,060.09 » veur reow POULTRY

C. A. Carlson Earned That Last Year

Artleles appeariog In Everybodys Pouliry Magazine tell
Bow . A, Cerlsom, former prinder, got siarted In ahe
rhiicken business, what he does (o Eeep dinin oxpenses,
nnd hew e rund his ote-man, Conoectleut poultry farm
o shew 6 profil. Facle supporied with fizores.  Ome-year
tefal, 25e; & yre, and poaliry hesige Dlue print book, $1.040,

EVERYEODYS POULTRY MAGAZINE, Dept. 60, Hanover, Pa.
POPULAR MECHANICS
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AERO INDUSTRIES
TECHNICAL INSTITUTE

5153 WEST BAN FERHAHDO ROAD, LOE ANGILES, CALIFOAHIA

Fiwe Couney In ANMCHAFT MECHANICS and AFROMALL
TICAL EHNGINEERING—lncluding 11 BMosth Aircrali
ddechonics Covnm Appreved By U5, Civd dwrcnasiin Board

'|". i

AVIATION

DEVELOPMENT and EXPANSION —

IS YEARS-AHEAD ;"

| 1945
@ b

DON’T BE YEARS BEHIND

Career

Dpp-ﬁrlumtms once thought to be years ahead are here NOW—
for YOU, More men, more aircraft plants, bigger plamts . . . more
planes, swifter planes, bigger planes, better planes—this is the call
today that was not expected for years to come. Respond NOW,
qualified to win the greater carnings, achievements, and success
e pn'sn:lh!l.- IRANET,

Get the training that matches this oppertunity—PROVEN Aero
ITI training. You get the more thorough, more practical instruc-
tion and practice to make you a meare capable man at the start...
and the broader knowledge and ability to make you a mare rafie-
able man in the future, Investigate NOW,

in Aviation

EXECUTIVE BOARD
ROBFRT . SEOLL JOMN K. NOETHEOE €. & VAN DUSEN

Send 7his Coreprore

FT§ frgmang tar Asiofion coreem. |
am anterpgted in the tollnwing

Presideni, Lockhesd Pemildenl. Bovthaap  Wies Pres, Cansalidated [\ Eennch 'i" Asegiign: [T Alrcralt Me Hame__ —— Age____
Rircradi Carperaiion Alaraniv ine. l.mrul' {‘-u-- en ehonice; [] Asrenaatiod] Ergens -
i e I - [ Uedcicied, phease send mars
El = Enl!.ang ;-:u-n._.ul?H-g g E,;I-qul P
0 ean Callege
Now is 'Hl! Irmu to get mrn Aviation U e
‘f-:lu Eng nﬂrnq i_llrul I,
03304 L — Seate PR

ATRD INDUSTRIEE TICHMICAL INATITUTL 5193 W. Son Fermands Bcod, Loy Amgsles, Calil,
Pleaw asnd

indomeadion ono Agro

AUDELS Carpeniers
and Blnldel's Guides N

How to me the pies] uﬁmn-—llﬂrh H'hﬂ-llﬂﬂ
Enwe==How to bualld fursltore—dow to ves &
mitre box—How to ass the chalk line—Haw to use
rubes and penles—Ilow to moke jointe—Carprnters
mritkmatic—Holving mensuration problems—Es-
timating pirongih of Umbers—How 10 set
nad pills—How to fmms houses and rools—How ta
estimats costs—How to balld ho bsrna, d::r-
nged, bungalows, ele~—How 1o amd -r
plans—Dirawing up specifieations—How to
eavate— Hew to wse sotting 12, 13 and 17 on l.'ha
ldﬂ.d egnare=—How {0 baild hoists and soalfolde—
H.E.l tw—Ilow to ballll stairs—Iow to puet on
lnurr r uim—Ilaw Lo hang doors—Ilow to laih—
How 0 paint

FOR EXAMINATION
MODERN

ELECTRICITY
INCLUDING RADIO
AND TELEVISION
wlill ﬂﬂ of Mmll!dn?]wtrlﬂl o p:‘E‘Ill::m E:FIII:ulI:-':.I:I.l-:li':‘ll'irr;>I o b:llf:
‘Iu[ l'ubj-llnln fully eow ID blg Volumes
all shipped FREE lfor examination

BIG FIELD! Big Demand!

Haro's
17th.
with MEW Elertr

For
Beginnors Men wha understand lﬂﬂ.'l.rh‘lw
and F.:purll Bigp‘yl u:n.- ""““"I...mu A.'u.tnl. :I.'Ir:

planes, HLlrhIn.u ||]1 ractically every in-

dustiry dopends on el rI.r ty and man w0 Know

thiz suliject make b money. Pessant, fasei-

ik, to learn and do; learm with

Serd eoupen for A set for FREE
L]

oV es

A yesr's consalting privileges
with our sngineers now given
to nll bayers of his famous
Cyclopodla of Electricity.

AMERICAM TECHMICAL SOCIETY
(Publishors=Homs Study Courses)

THED. AUDEL & C0., 45 W. 23rd 5t., New York City

poii T I R R & B TR
am s tixted,

BEREM. o ocononnn s s B A LR I L R

S M S S

Dhootpablom. . o oo i m e R S S R RS ESE B B

D O 5 A

FEBRUARY, 1941

American Technlcal Ssciety, Dept. E219, Droxel at SAth St., Chicago
Bend for 10 days® free wse, [0 volume sl of Applied Fleciricity.
b to send me o T‘Elr‘}!lﬂrl:;ifl entitling me tﬁ:"‘l‘l'“:::l"llf mw

i ?E‘I’,’ ETE only on = b
m 10 -u.n&n owe you nathing, bat if I
200 after 10 days, I.'Ilﬂl 8300 & month until
2080 ks pald.

BEAMIR a6 o o w F nE aEE
ADDREGE . s as vovaaas bEsd EEaR T I RRTE R R Ad R

CITY st iruinn in i warn e ey s SEATR v s
Flease nttach Ietter sisting sgo, socupation and name s sddes of
cmployer and give at jeast sno fusiness man as referenos,

35A



I~ . ) N THIS GIANT TELESCOPE -
i e T WILL BE AN ENORMOUS HELP

i | v TO ASTRONOMERS IN THEIR

STUDY OF THE STARS

* WONDERS OF AMERIGA *

FOSH, | THOUGHT
[ FINISHED THAT SUBJECT
N MY LAST YEAR AT

oP 6 f Vi . s ; Il | QUIET, F"LE.ME
50 : s ! —AND PASS THE
- PRIMNCE ALBERT!

MOUNT PALOMAR ,
CALIFORNIA

w B e e ’ .
BET THE .'LH.AN%EFTHER HAavE 11] 3 S ? :
IN THE MOON @;55 BACK THE BA.| | DONT GET EXCITED, JOE — KEEP

THE MOON FIND QUT WHAT|

ONLY 25 MILES HASNT GOT THIS | MISTER —I'M COOL WITH COOLER-BURNING
MILD, TASTY SET TO ROLLUP
PRINCE J‘tLEERT AMELLOW,

TO ENJOY & RICH-TASTING

SMOKING
; HIS PIPE, | |
! ND DOUBT ! WITH THE
A+ | BIG 200-INCH

MIRROR, THE 1
TELESCOPE WILL
WEIGH NEARLY

A MILLION
/4 POLINDS

wiVAhY

e
=

e,
AT THE CONTROL-BOARD —
NERVE-CENTER
OF THE TELESCOPFE

BUCKET LIFT

TO BOTTOM OF GREAT TUBE

IT DDESNT TAKE A you BET, o 5@ o
IN RECENT LABORATORY | |1eLescoPE TO SEE JJUPGE! AND HOW :

"SMOKING BOWL" TESTS, | |HOW MUCH EASIER | EASYAND FAST | | TIEFC0Cs

PRIMNCE ALBERT PA. ROLLS UR TOO, *-":u;i-ﬁ;’l‘:"
PRINCE ALBERT BURNED| |PACKS AND DRAWS L INTO NEATER, sead

—AND GIVE ME 2 ROUNDER EVERY HAMDY
THAT NO-BITE
DEBHEES PROCESS FOR REAL
MILDNESS! ,

THAN THE AVERAGE OF |
THE 30 OTHER OF THE
LARGEST-SELLING
BRANDS TESTED —

COOLEST OF ALL! |

: POCKET TIN OF
TMAKING" PRINCE
SMOKES! ALBERT

NG !u:mﬁ.c 1] T
W

'ﬁz“}’ff,essﬂ

THE NATIONAL JOY SMOKE
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By Everett S. Lee
Engineer-in-Charge, General
Engineering Laboratory,
GeneraljEloctric Company

el neclaflag =
JIFTEEN |||5HLI1|
Americans are at
work today in jobs that
did not exist in 1900,
These jobhs exist today
because, through re-
zearch, industry has
been able to develop
hundreds of new prod-
ucts and to make them
so inexpensive that peo-
ple have bheen ahle to
buy them, thus creating
a demand for more of
the products.

The recent report of
over 1,700 distinct re-
search groups in this
country, affording em-
ployvment to some 50,000
workers, with an annual
expenditure of from 150
to 200 million dallars,
with an existence dat-
ing back some forty
years indicates the im-
||H|.1ril:||(_'l! |rf ]"I_"El_‘{i]"l"h_
Yet there ig room for
more hecause 150,000
manufacturing concerns
recently were found to
be without research
laboratories,

The job of research is
io find out new things,
"Test=tube babies.,” we

FEERUARY, 1941
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Here's what happens dun-np; the Aash welding of tua picces of steel
which are being fused into a magnet frame for a direct-current motor,
Asbestos curtains restrict the sporks shooting from weller
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all them. Some of them are prob-
lem children which require vears
of struggle before they are of val-
ue. Others develop smoothly into
important roles of daily life.

Tests, research and study during
] p!?r'inri of fifteen Vears h!'uugh!
the first hydrogen-cooled turbine
generator into commercial opera=-
tion in 1937, and at the heginning
of 1940 there were thirteen hydro-
gen=cooled turbine generators in
operation, with a combined rating
of 816,000 kilovolt amperes, with
another 1,500,000 kilovolt amperes
under construction o1 about to be
delivered,

A more familiar test-tube baby
is the electric refrigerator. Elec-
irie refrigerators had existed for
years practically unknown until
Chris Steenstrup designed a mech-
anism from which came the first
sealed-in steel refrigerator mech-
anism. Now eleetric refrigerators
are in at least 14,000,000 Ameri-
can homes.

Sympathy for research on the
part of those who direct is the
fountain head of new achieve-
ment. This is recognized in the
electrie-light and power industry
where expenditures for research
are continuous both on the part of

Top, a new PCC streetcar, a pr-m:iuc!
of research. Circle, cold-roam test of
aircraft propeller. Bottom, left, sodi-
wrr gafel v lamip For EIJumJnnh'ng hrg.ﬁv
wiha . Rr'ght. hfg.ﬁu:uy lamp reflectors
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the manufacturers who produce
the equipment and on the part of
the operators who use it. One ré-
sult is that the average resident
today uses three times as much
power, compared with 1913, at an
inerease in total cost of only thir-
ty=five per cent, At the same time
the number of users of electricity
increased so much that the central
station industry increased its em-
ployes from 79,000 in 1913 to 270,-
000 in 1938, a 341 per cent gain.
Research recently produced a
new enameled wire, called For-
mex, of less bulk and greater dur-
ahility than formerly because of a
remarkable insulation derived
from coal and lime. To prove this
advance a new measurement had
io be devised—a heat shocek {est
in which the old product blistered
while the new product remained
durable and firm. To test Formex
these instruments were developed:
abrasion tester for measuring the
durahility of the film; compression
tester for delermining the solidity
of the film; eontinuity tester for
assuring that the film is perfect
throughout without any holes or
flaws: reflection meter for deter-
mining that the film has been
{Continued to page 128A)

Tap, young lady peosing with “skirt™
of steel blades which fturn a huge
turbine. Circle, Dr. Francis Norton,
research scientist, performing t.:r-
periment uli”: liguid air

. FEBRUARY, 195;

Ko & I J oA sl

Ll(!-rl.. steam (urbine rﬂ':r'ng arnd exhoust hood.

Note figure of man kneeling between the huge
Right, Chris Steensirup of woerk on

sections.

electric refrigerator mechanism
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LA 71 Cﬂ.c N
Screws Line UI_] in Tra Jhood ::V’Qd It is bright enough to lllu-

5 . minate the entire engine for making emer-
J for Automatic Ple'Up ™ gency repairs, checking the oil gauge, and
:‘\ - © for other inspection. The lamp may be fas-
) i ; tened either with or without brackets,

3% |2 ‘.;'r L{ e
Folding Reflector Set on Road
Protects Stalled Motorist

: Protection for
“motorists while
o fixing tires on the
_~ highway at night
_is offered by a
@ Dfolding pocket-
~ size reflector that
eestands up when
"‘,;.z:penorl so it may be placed on the road to
-~ warn drivers of approaching cars. It folds-
-2 up flat, the lids, which are made of plastic
i ‘l-.j material, l:lnsmg upon the reflector, It may
~ be car r:ed in the coat pocket, glove com= "
| 2 pe 1rtment or in the pocket of the car door, \g"‘-

t Serews dropped into slotz array themaselves "hddl:g ( j G’

m up™ for autematic pickup by power serewdriver Phﬂtn Al m DISPIHYS Prints Q
t\

Using a power-driven screwdriver and and Film Ne gatives

a tray that arranges the screws for auto-

matic pick=up, vou can load and drive

screws with one hand. The screws turn

heads up when dropped and shaken on a

= tray that has longitudinal slots. The elec-
45 tric driver has a “finder” head that picks
up a screw, holds it firmly in alignment

i w}*and drives it into a tapped or drilled hole,

No hand starting of the serew is necessary.

1ghl: Mounted over Car Engine
‘5 : Turned On by Lifting Hood

Installed above the automobile engine, a
;handy lamp lights automatically when the

Fdlnz auway a negative inside a loose-leaf enuu.!upc
that has a print fastened on its face

Both prints and negatives ean be filed §
conveniently in a phatog,raphm album just
made available. It is of the loose-leaf type, %\
the films and duplicate prints being filed in =
detachable envelopes while the exhibi
pictures are fastened on front and back of

the envelopes. The album holds at least
sixty prints and films,

f[Rough paint may cut the speed of a -
fighting plane by as much as eight miles®
per hour, and projecting rivets can de- .

':-"1 Electric light mounted in reflector sver ear enpine

“r:) is switched on automatically when you raise the hood  crease its speed by fifteen miles an hour. &
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Electrlc Scoreboarw Se %

Remotely operated from
the timekeeper's desk, an
electric scoreboard for
basketball and other
gymnasium games shows
the score, time left to play
in minutez and seconds,
and the guarter being
played. The clock can be
set from the control desk
to time the game, or re-
adjusted for overtime pe-
riods or errors in starting.
Muminated numbers are
automatically displayed
when the score is record-
ed at the control desk.
There is also a bullt-m
signaling horn,

Master hevboard an the
timekeaper's desh oper-
ates this big electric
scoreboard, which shows
the time loft to play

Punchmé_gag Is

hi | -
h\){ L -

Spring holds punching bag vertical on portable stand
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Set Ups1de-Down on Portable Platform +» .

Mounting the punching bag upside-down
above the platform, instead of suspending
it below, has made possible the construc-
tion of an easily portable stand that is ad-
justable in height. A strong coil spring
holds the bag upright. Small rollers built f'%
into the base of the stand permit it to be ~
moved anywhere in the gymnasium or in 'n:_:;
the home,

B L I ——
Plastic Shade Clips over Bulb

A
to Eliminate Harsh Glare e

Bare electric
bulbs lose their
harsh glare if you
cover them with a
translucent plastic
shade now avail-
able. Itisequipped
with a spring that
clips on any size
bulb up to 100
watts, reflecting )
strong light toward the ceiling and soften- *
ing the downward rays. The clip attachq:.}
ment is firm enough to hold the shade hor-
izontally where bulbs are set at an angle.

165




wt P, ]
{1.1 [ L { Joa ;__L'l

Gasolme anci Coal Made from Farm Crops

Left, Dr, Berl in laboratory. Inset
{below labaratory profurel, holding
a bottle of oil produced fram plants
found on Farms and in forests

Laft, jar of substance
having same praper-
ties as coal. The sub-
stance also came
fram farm crops. Be-
low, how oil /s made
in bomb. Steel deor
i5 closed when bamb
is active

wells will come the coal and gasoline

of the future, Dr_ Ernst Berl, research
professor _at the Carnegie Institute of
;;j Technology, predicts. Already, in his
£33 laboratory, crude oil, bituminous coals,
2+ asphalts and coke have been produced
from materials like corn, wood, algae,
seaweed, leaves and molasses, These are

rich in compounds known as carbohv-

drates, of which cellulose, starch and

sugar are examples. The resulting coals, from one to two hours. The method, he
asphalts and oils, he says, have the same  says, is “rather simple.” It involves heat-

%—-'_—" P‘RDM farms instead of mines and ofl

properties as the natural products. _ ing the carbohydrate material under pres-
Great advantage of the new process is  sure with limestone. At present, it cannot
. that a fuel source is provided that can be compete in price with erude oil obtained

renewed constantly, Nature's supplies of from the ground, but, he declares, it is
coal, gas and oil are fixed and when ex- cheaper than making gasoline from coal by
hausted will not be replaced until many the hydrogenation process, which requires
ages have passed. Dr, Berl states that he expensive high-pressure apparatus.

can make coal or oil from carbohydrates in “In the United States at present there is

166 POPULAR MECHANICS
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no industrial interest in producing crude
oil from cotton, wood, leaves, grass or mo-
lasses,” Dr, Berl points out, “but the time
is not very far away.when most of the
easy-to-produce oil will be exhausted,
Then, from all kinds of carbohydrate-con-
taining raw materials, which the farmer
can produce to a large extent, important
amounts of asphalts and erude oils can be
produced at prices which can certainly
compete with other methods of the future,
The transformation of carbohydrates fur-
nishes an excellent liguid fuel which,
thanks to the rather large amount of aro-
matic hydrocarbons, shows a rather high
anti-knock value.”

Estimates have been made that the Unit-
ed States possesses about sixty per cent of
the world's coal reserves and more than
fifty per cent of its oil reserves.

“We have coal for perhaps 3,000 vears
and probably oil also for at least one gen-
eration,” Dr. Berl says. “In the future,
when the low-priced crude oil will have
been exhausted, methods like the distilla-
tion of oil shale and the hydrogenation of
coal and carbon monoxide will be carried
out. To these methods the production of
different classes of substances with asphalt
and crude oil properties from carbohy-
drates can be added. Especially in warmer
climates carbohydrates are produced much
in excess of what mankind would need for
foods, textiles, explosives and lacquers.

Dr. Berl holds no hope for a farmer of
the future making his own gasoline, for, he
says, the process needs high-pressure ap-
paratus. He would have to send hiz ma-
terial to a central plant, as he does now
with beets for beet sugar.

An important point about Dr. Berls
studies iz that old ideas of the formation of
coal and oil in nature are disproven. It has
been held that lignin, the woody skeleton
of trees, was the main source of all solid
fuels. It has been suggested, natural oils
were formed from dead fish, Dr. Berl says
that the work in his laboratory has estab-
lished that true bituminous coals are pro-
duced in nature from plant carbohydrates,
not from the lignin, and that asphalts are
the parent material of crude oil.

[The 31,400,000 motor wehicles in the
United States could carry at once every
man, woman and child in the nation and a
large numhber of Canadians and Mexicans

besides. (3. T }V tUrne. (Baen
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Oil-Filled Paddle Smooths-Y
Dents with Molten Lead
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Paddle feeds occasional drap of ail te mealten lead so =t h-}
it will not stick as it rubs lead into oute dents 1N
S

Damaged fenders or car bodies may be
“ironed out” easily with the aid of an oil-
filled plastic paddle that spreads molten °.,
lead to fill the dents. Pressure on a thumb =
valve releases just enough oil to pmventm
the lead from sticking to the paddle.

1LY &
Four Three-Leg Coffee Tables
Nest Beneath Fifth One

Four coffee tables, with their wedge-
shaped tops designed in quarter circles,
nest neatly under a full-size table of the
game circumference while they are not in
use. Frames of the tables are wrought iron,
with removable tops of stained glass.

il

Four_ tables, fz'?ﬁnt in hﬂj‘ld, nest under round o Jﬁ
n?{&@ - %'Mﬂ‘ﬂ““:iﬁ:?'
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Boring into a snowdrift on ene of California's mountain highways, this huge combination

rotary plow has a special revolving claw attachment for reducing snowbanks

{ACH year from October to March,
America braces itself to meet an in-
vader which sweeps down from Alaska and
marches from the Pacific to the Atlantic.
When King Winter and his storm troops
attack, snowflakes rain to earth like pla-
toons of parachutists, wintry winds uproot
houses and trees with the destructiveness

Two telephone line crossarms and lower wires are

buried By snow after a storm in the Colifornia

sterras, above. Right, snow is piled nineteen feefl

deep and wires have broken from lower crossarm
B

168
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of aerial bombs, and sub-zero tempera-
tures numb men and machines like a se=-
cret “nerve gas.”

America has learned how to defend itself
against this annual invasion. On ships at
sea, in lighthouses, from mountain-top
lookouts men keep watch on the enemy's
position. By radio and telephone they flash
every movement to G.H.Q.
where weather experis warn
the country at large.

Then, when winter strikes,
a huge army of street clean-

POPULAR MECHANICS




Airplane mechanic holds up one
end of a rubber de-icer sfrip,
above, showing the air insert
valves. At right, telephone line-
men fight a “zgilver thaw" that
snaps wires and fells poles

ers, snow removers, tele-
phone trouble shooters,
railroadmen, airplane pi-
lots, farmers, highway
engineers and Coast
Guard officers stand
ready . Even when bliz-
zards are raging, the snow
fighters are working fe-
verishly to keep lines of
traffic and communica-
tion open. They are high-
ly trained and equipped
with machines scieniifi-
cally designed for their
hattle.

The advent of the au-
tomohbile placed the prob-
lem of snow squarely in

Left, clearing an airport of snow to as-
sure safe landings. Above is the “busi-
ness end” of one of the Southern Pacific
railroad's wide-wing rotary plows in the
sierras. The wings give four feet extra
iwdth on each side, permitting the plow
to sweep a path nearly tiwenty feet wide

FEERUARY, 1941 169



Top, giant rotary plow in action near Truckes, Calif. Center, smudge pots
fight frost in citrus grove. Below, a snow canyen in Donner Pass i '-.\'[)._ {Continued to page 146A)
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America’s lap. By 1915
the battle against winter
had become a civic prob=-
lem and the first Munici-
pal Snow Removal Con-
ference called upon
American engineers for
help, From 1915 to 1920
all sorts of weird inven-
tions were dreamed up to
remove snow from high-
ways, streets, railroads
and harbors., One pro-
posed sprinkling the
streets with hot water;
another suggested elec-
tric heating units under
all sidewalks; a third
would have placed huge
mechanical agitators in harbors to keep
the water so stirred up it could not freeze.

During the 1920°s, snow fighting really
began. Today it is a highly skilled pro-
fession and its emergency nature almost
equals that of fire fighting,

Eeliable figures have never been com-
puted on the cost of battling snow and ice
in the United States. Here, however, are
some good guesses: Federal and state
highways, 313,000,000; county roads, $20.-
000,000; cities, $150,000,000; railroads,
$13,000,000; telephone companies, $10,000,-
000; miscellaneous, $25,000,000; a grand
total of more than a quarter of a billion
dollars annually. In a city
the size of New Yorlk, it is
estimated that removal
costs run about $1,000,000
per inch of snowfall,

In 1935 New York suf-
fered one of the worst
combinations of sleet,
snow, rain and falling
temperature — resulting
in a coating of four to six
inches of ice for two
months. As a result of
this devastating attack,
the city fathers devized
a special plan for train-
ing snow fighters. The
trainees are sent to Lake
Placid, which receives
snow three or four weeks
before New York. The
men undergo intensive
training, and mechanics

| L_..-
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Fast }"(--Ra*s7 Pictures Taken on Movié-Size Fllm

Mass health surveys are Il'lclf.]L.. N
possible by an X-ray machine that
takes pictures on thirty-five mil- =
limeter film in one-tenth of a
second. The new method and ma—%‘:;
chine are being used in the Cad<" -
illae auhwi’::%a__{mmunmﬂ 5
fore, X-ray € mmation in large_ )
organizations has been almost ] [
impossible, due to the cost of
making the pictures on expensive
film. The new instrument, known
as a photo-Auorographic unit,
combines the camera and fluores-
cent screen. X-ray photos of a
worker's chest can be made at an  Taking X-ray picture of warker's chest with fast camera that
exposure of one-tenth of a sec- sl W e
ond and those of seventeen employes can  arrested readily if detected in incipient
be made and keyed on a short voll of film. stages, by this method. Mass examinations
This film is studied under light for de- by governmental agencies using the equip-
tailed examination. Lung ailments can be  ment may be one result of the development.

Tandeﬁl BII(E Tows Lnaded Cart in Gas-Rationed Europe

.' Wl'lhwli ‘

Many ingenious meth-
ods of cartage have been
devised in Europe be-
cause diversion of gaso-
line for war purposes has
curtailed the use of auto-
mobiles and motor trucks,
In Sweden two youths
pedal this tandem bicycle
to tow a loaded cart in
truck-and-trailer fashion.

Muscles instead of gasoline,
supply power for hauling
this trailer-load in Eurape

l._"l,"

Budder Makes His Own Tools and &lloy to Construct Tu;l'y F:;Lgme ;

To build his midget engine, J. M. Moady
of Tueson, Ariz.,, not only made his own
toolzbut alzo 'E'E"sﬁécial aluminum alloy
that went into its construction. Without
the flywheel the four-cylinder power plant
weighs only fifteen and one-half ounces.
It is three and one-quarter inches high,
and has a seventeen-thirty-second-inch
bore and stroke.

@ In the refining of erude oil into gasoline
and its marketing and final sale at retail,
more than 500 manufacturers of 500 kinds
of products contribute somethmg in eguip-

ment or supplies. 7 A ] u;;xﬁfnﬂ—
rFEBRUﬁRY lg“'{ J/LM“P &{ ;J/L‘_{JD -_' L ‘Y - 171

Four-eyvlinder handful constructed of special alloy
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EIEEtl'lC Fﬂ.n Buﬂt into Bed the inside and after fhe cﬁmg raped

over the tire, the rod is poked through, un-
KEEPS SlEEpEI‘ Cool der the car, until it extends far enough so

‘ it may be reached from the other end. Then
it is in position to be hooked with the loose
end of the chain., Once the inside connec-
tion has been made it is simple to complete
adjustment of the chain and join the ends
that meet on the outer portion of the tire.
The chains can be applied readily to disk
wheels as well as all other designs, the
manufacturer claims, even though the car
is stuck in mud or snow.

SN0 B —
Flexible Mount for Truck Lights
Bends to Fit Any Surface

Made of heavy rubber, a flexible holder
permits mounting the triple lights of trucks
on any curved or flat surface. Orange
|.1E§11T‘1 ?I” P u:.r'{[ I’m fronteab mounting, and

§ rey Cooling breezes are wafted over the bed on hot sum-
mer nights by this built-in electric fan

Comfort for the sleeper on hot summer
nights is provided by an electric fan built
into the head of the bed. The fan has sev-
eral speeds and the breeze can be regulat-
ed further by means of a lever that controls
the vent in front of the fan. The bed is of =
;}H-metﬂl construction, Y

1273

o
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Skld Chains Put On with Rod
without Jacking Up Car

Fitted with a hooked rod for connecting—
% the two ends inside the wheel, a skid-chain
can be applied easily WIth(:rut jacking up Lights mounted in the heavy rubber strip can be
the car. In starting, the rod is placed on

)LL;L FN LN
GL’L—"-{-

attached to truck regardless of frregular surface

<
(o

red lights for the rear. All contact strips
are vulcanized into the one-piece body, the
screws are inserted beneath the light bulb
and there is nothing to rust.

AL3 2.
Plaster Made Twice as Strong
by New Heating Process

o  Although it is chemically the same as
= plaster of Paris, a new gypsum plaster, an-
Sy =~ nounced by E. P. Schoch and Willi

5 = Cunningham of the University of Texas,
B —.has about double the strength of ordinary
_gplasten and is nearly as strong as Portland

=
L

"E'L AN

|.-.’_i
(&

cement. Instead of being made by the dry
3 calcination or burning of gypsum, like
plaster of Paris and common wall plaster,

._'j St A o i S Bl a5 4ol mler curi B |the new product is prepared by heating
hi.u:l' the tire, to eynmt awith ntfur n of chmn Eypsum in a. ma gnemum sulfate solu-
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tion. From experiments it has
 been estimated that it can be pro-
“duced at a cost of $8.82 per ton,
* this figure probably could be
reduced by large-scale produc-
tion. It is believed that the chief
apphcatmn of the new magnesium
\‘) sulfate plaster will be in the man-
ufacture of wallboard, tile and

, other factory-cast articles.

< “Headlight” on Tape Reel
_©  Helps Read Numerals

Figures and markings on a steel
= tapeline may be read easlly in the
— darkest corners as it is pulled
from an electrically lighted reel.
“"j A small bulb at the front of the
" reel illuminates the tape when a
o— switch in the base of the handle
~g is pressed. Ordinary flashlight
batteries, stored in the handle,

'-E'z supply the power,

[
—=—
|
¥

Bulb in “nose”™ of tapeline reel lights up
figures, making H'ﬂ'm ln-_v tp md’ in dark

Plane Flics 3,000 Miles with Four-Ton Load of Bombs -

Giant bombers, rolling off assembly lines
in American factories, are being camou-

FEBRUARY, 1941

) u:l - {[There are three and

Four-motared Consolidated bomber, .fu.!t off assemnbly line, ready to be
test-Aown and camouflaged for long Aight over Atlantic to England
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Electric Spotter Hauls Rail Car O
Saving Swﬁch-ﬁngme ~Wnrk Y
s c, } o
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Moving freight cars in an industrial siding is a | \
one-man job with an electric-car spotter that does }- g
the work of a switch engine at a fraction of the cost. .
One end of the rope is hooked to the freight car,
the other is wrapped around the capstan. When the
electric motor is turned on the ear rolls to the spot
where it is needed. A portable model can be set =
anywhere in the yard. Besides its use in handling
freight cars, the electric capstan pulls cars in and
out of ovens, warps vessels through drawbridges .
and along docks and drags heavy material along_
the ground in shipyards, gquarries and the like.

a0

4-('..1'

‘-_a‘

\g'-L‘

flaged and test flown for a possible long
hop across the Atlantic to Great Britain .
where they will join the *
royal air force. One four- "g
motored ship, built by %y
Consolidated Aircraft
Corporation and desig- |\
nated as B-24 by the
United States army, is ca-
pable of carrying four
tons of bombs more than
3,000 miles at a speed of

300 miles an hour.

one-half pounds of salt in
100 pounds of sea water.
% (AL VX, 173
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FREEZING HISTORY

Top, left, applying aging solution fo
brake handle of a prairie freight
wagon; made of ordinary steel, it
ERNRA uri.ﬂ'inn”y the same coler as rod
in werkman's left hand. Every detail
of miniature wagon is correct, even
to tar used as wheel lubricant, Up-
per right, :l:ufptr.rrfng & ”"r" wax fg-
wure, By careful attention te facial
expressions and netural positions of
body, Mr. Woodward creates a feel-
ing of reality; the figure in circle is
a loafing engineer from scene depick-
ing @ moement fn building of Central
Pacific railway. At the right is part
aof the scene aof the first Rag-raising
ceremony in Colifornia. Eloborate
research was done to delermine type
of sea gulls te include in scene

174

Arthur Woodward —recreates moments
from history. Scenes from the past are
modeled for the Los ﬂng'c.lg.-: Musewrm
in such Faithiul deFfail that they differ
from reality only in dimensions and life.
No twe soldiers in the miniature troop
are of the same buoild or expression.
Each tiny figure, scaled one inch fto the
fook, iz sculptured of wax, and human
hair is used, Research determines every
detail of the setting, including lighting
and weather conditions af the actual
historical event being portrayed. For
example, extensive study was made be-
fore reproducing the scene of the first
raiging of the American Aag at Mon-
terey, Calif., to ascertain that the weath-
er was fair and the scene Aooded with
bright morning sunlight

1 L =
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in MINIATURE

Building of the Central Pacific railread is breught
to three-dimensional life by the scene above,
which required months of wark., Even the min-
fature tools in the hands of the tiny workmen
were indicidually handswrought and aged by the
application of a selution of graphile, wmber and
sienna. Mechanical devices and guns in these
musewm scenes are working models, the bolts of
miniature riflez and the gears of windlosses ace
tually operating. Soldiers'
sword blades are cast in plas-
ter malds. Scabbards mode of
varnished cloth are then fitted
around the swords, so that the
blades slide in and out easily.
Bayenets are ftted to the ends
of the riflex in regulation man-
ner. Another trick is the ar-
rangement of lighting so that a
glint from a gun barrel, sword
Blade, tool or bottle attracts the
eye of the spectator to the cen-
ter of action

First step in “freezing” a moment from the
post is to write a Scenario specif ying every
detail of the setting. Final step is assem=
bling af the scene, as shown above. Steel
rail being placed in the car iz actually cast
metal, and barrels in foreground are made
in same manner as full-zsized nail kegs, At
left the final adjustments are being made
on clothes of Chinese coolics, whoe are carry=
ing a rail. Note how individual treatment af
figures prevents any weoden saméfRess

FEBRUARY, 1941 175

- &



J1R 6 & kiR At Fdaflenits
o /78 @ Mu,f:f.b 'q:-fbu? I""‘L’-’(
) Front Wheels Turn Lamps shearing unit operated by hammeg blows

struck on its flattened knob. The jaws,

) M(Eulltgd on Blllgl per popped open by a strong spring, will shear

2 Ub e off bolts up to a half inch wide and with

repeated blows of the hammer will bite

through even thicker diameters. The unit

can be carried in the tool kit, and larger
ones are ava}_/]able for bolting to a bench.

Igra!ket Reels Out Garden Hose
Needed for Sprinkling

Handling the garden hose is made easy
by a combination carrier and wall bracket,
consisting of a wire frame with sections for
the coils to be inserted. The hose may be
reeled on or off without disconnecting it
from the faucet if desired. The bracket

These auvtomobile road-lights, mounted am special
* brockets, turn in same direction wheels are turned

L X Night driving on curves is made less haz-

. ardous by mounting fog or road lights on a

==~ special bracket that automatically turns

J ™ the lamps in line with the front wheels of

the car, thus keeping a beam of light al-

. ways pointed in the direction you are

traveling. The bracket can be adjusted to

 hold any auxiliary light and to fit any au-
v tomobile, including the latest models.

fﬁ /lt}{yrrin r Blows Operate Shears

. Cutting through Thick Metal
"}"'3 For cutting through bolts, serews, rods
~~ and similar metal pieces there is a small

Garden hose bracket may be carried by convenient
handle, or mounted on the wall as shown in inset

may be hung on a wall or post, and only
the length of hose required for the sprin-
kling job need be unreeled. It holds ten 1o
100 feet of hose. A clamp prevents the hose
from slipping off accidentally. The rubber-
covered handle forms a comfortable grip.

@[ Telegraph stamps acceptable in payment
of any Western Union company services
have been issued in one, two, five, ten and
twenty-five cent denominations for the

Cutting o belt with the hammer-operated shears, !
which will bite through a half inch or maore of metal comvenience of travelers.
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Training ashore fits the
American sailor for his
duties afloat. In the world
unrest of today, a knowl-
edge of ship and armament
is highly essential, so reo-
eruits study guns large and
small in the shore school
before their first cruise.
Here a petlty officer in-
sfructs & group that might
be members of & gun crew
sboard ship some day, in
the technique of loading.




When a sailor ties a knot aboard Uncle S5am's ships, it must be a good one, o the class
shown above goes about its business seriously, Below, boat crews with cars tossed, learn- '
ing how to handlo a small craft in an emergency, such as & rescue job in a stormy sea,

HEN vou march t]:r‘u'liltfh 1||-'
_ main gate of the Naval Train-
ol ing Station at  San Ihum
= -'-Tfll \ Calif., as a raw reeruit yon
3 .:?'—‘IlEH"l.L the |11'|'|d behind. You
= -will spend two months learning
n;—l! .5to be a sailor before you are as-
>~ “sizned to the battle fleet but
Jc\'en though you are still on dry
=land, things are a lot like they
vare at sea,
In a couple of days you will
S gknow that a floor is really a
' deek and you'll not make ‘the
T~=mistake of E‘ﬂ”l'ﬂﬂ‘ a bulkhead a
% wall. You will ask whether the
) <smpking lamp is lit instead of
<3 swhether yon may smoke and
; .j won will be teihng time hy
- = =ship’s bells instead of by hours.
4 5 ;.: During vour first day aboard
.+ 7 @he station you get a thorough

T 3_"1‘-]1\-{“-*1] examination and draw
- ']
o

o
B

-

freed, |

WA LMLEL 1 L,{Li_ N
A1
1

o
L 5

By Thnmas E 5+|mson. Jr

¥ our uniforms .|r|.|i ]ri'hnn.l.] nuH]i Your
uniforms don’t fit and if you wonder
why you'll be told that you are going to
rain from six to ten pounds in the next




eizht weeks, so the elothes are
issuied with that in mind,

For the next several weeks
vou and the rest of yvour elass
are kept in quarantine in spe-
eial barracks while you learn
the rudiments of taking eare of
vourself and your equipment.
You have to make vour own
bed and wash your own clothes
and take two showers a day. If
vou skip the showers some of
the gang are apt to give you a
sand-and-canvas bath, a hard
serubbing with coarse sand laid
on with eanvas gloves,

In this period you learn the
manual of arms with a Spring-
field and how to mareh and
drill in the new extended or-
der. You are instrueted in de-
fense against air attack and
vou get g dose of gas to prove
how well your gas mask works.
Gas instruction is held inside a
building that ig filled with tear
ras, You put on your mask
and mareh inside. In spite of
the gas it's perfectly comfort-
able if you fitted the mask to
vour faece the wayv yvou were
told. Later on the gas is blown
away and vou take the mask

Tep, recruits taking their rifles from
stack in barracks on way to drill. Circle,
instructing recruits in operation of
aerial bomb, shown cut away to ex-
pose its firing mechanism. Bottom, left,
2,200 recruits forming anchar. Right,
drawing giving names of ship's parts

—
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off. Then, "azeidentally on purpose,”’
the instructor happens to drop another
tear-gas eontainer and you run for the
door with smarting eyes, thoroughly con-
vineed of the protection your mask had
riven,

After the quarantine period you study
seamanship. Every reeruit has to be on
his toes beeause instruetion previously
given as a three-months eourse is now be-

ing erammed into two months. The
Naval Training Station at San Diego and
the training stations at Norfolk, Va., and
at Great Lakes Training Station on Lake
Michigan are turning out sailors as fast
as they ean be qualified because the fleet
is growing and each ship’s erew must be
brought up to full strength.

Your classmates range from eighteen
to thirty-one vears. Most of them are

Above, blinker practice
in which recruits send
code messages by op-
arating the shutters on
ship's searchlight. Be-
low, class learning just
what makes a torpede
cut itz way through the
water to a target with
such high acecuracy. In
wartime a forpedo crow
may have u-l||1r one
chance at tha enemy, so
great skill in operating
the torpedo mechanism
often may be a matter
of life or death.
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around twenty-one and most of
them have come from the middle
west, Like you, they have all
signed up for a six-year period.
But recently the Navy lowered
its enlistment age to seventeen
and these recruits are permitted
to sign up for a four year period
instead of six with the consent
of their parents. If youn are am-
bitious you find that your officers
and instructors are anxious to
help and that vou will be ad-
vanced as rapidly as your capa-
hilities warrant. Out of each
company of 133 men one honor
student is seleeted for speeial in-
struetion.  Approximately 100
men a vear are selected from the
fleet to attend the 17, 8. Naval

Above, instructor lecturing class of re-
cruits in connection with operation of
torpedo tubes. Aboard certain of Uncle
Sam's fighting craft, this training is
highly essential in time of war, or in
fleet maneuvers. Bottom of page, petty
officer explaining details of complicated-
locking mechanism that sends torpedo
speeding toward its target.




g
Top, studying model of warship that contains fulf
set of navigating and signal lights. Center, recrulls
lined up for inspaction of their equipment. Betom,
recruits learn how a small boat is made by study-
ing cutaway section, part of equipment employed
at naval training schools.
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Academy at Annapolis, Md., and the
Navy will send you to a preparatory
school to help you qualify for the
academy if you seem to have the com-
mand and leadership possibilities
that an officer needs. On the other
hand, if you shirk wyour job as a
recruit student some smart instroe-
tor is going to put you in command
of a eompany for a few hours. The
responsibility of leadership opens
the eves of a slack individual and
teaches him better than anything else
the need for proper training,

When you join the Navy you are
surprised at the eare with which se-
leetions are made, Not every one can
join the Navy simply because he
wants to and Unele Sam turns down
thirteen or fourteen applicants for
every one he selects. You must have
high physical, mental, and moral
qualifications, the equivalent of a
high-school eduecation, letters of ree-
ommendation from leaders of your
community, no dependents, and no
police record. Ome physical qualifi-
cation is that you have both of your
incisor teeth beecause sometime you
may wish to volunteer for submarine
duty, in which ease vou need hoth
ineisors to hold the breathing lung
escape mechanism in your mouth.
Your schooling and eitizenship ree-
ords are looked into before you are
sworn in and you are investigated by
the F.B.1.

One reason for this earefulness is
that the Navy has no room for dumb-
bells. Battleships cost about three
timegs as much as they did thirty
years ago, mainly because they are
now filled with expensive machinery
and complex electrical control and
firing gear. It takes brains to be a
sailor today and nearly every man is
trained to be a specialist.

But during your reeruit period
you receive basie training alone,
You must be able to coil a line and
tie a knot before you are ready for
a class in gyroscopes. Seamanship
classes inelude rowing ship’s boats
and heaving the lead. You are sur-
prised to find that there is a knack
to heaving the lead that makes a he-
ginner clumsy until he masters it.

You learn to steer a ship while you
are still on dry land, learn the eom-
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" pass points and how to use a block
and tackle. Yon receive practieal in-
struetion with the real equipment.
Such pieces of gear as an engine-
room telegraph, a lifeboat in davits,
torpedo tubes, naval guns, and
searchlights and flag hoists are in-
stalled at the station for training.

Az the weels go by vou learn the
rudiments of radio and how to sema-
phore with flags. You study gun-
nery and listen to leetures on tor-
pedoes and bombs. Some of the sub-
jects are taught by motion pictures
and vou even receive adviee on how
to spend your pay. You may spend
it as you please, of course, but some
sailors have been talked into buyving
more than they could on the install-
ment plan, so the leeture on personal
economics is for your own good. The
421 a month that you receive as a
recruit doesn’t seem very much but
you have no living expenses and
vour money goes a long way at the
ship's store where you receive a big
discount. Your pay goes up to $36
a month when youn graduate to sea-
man seeond elass and every boost in
rating from then on brings more
money.

Classes and drills keep you busy
until 4:30 in the afternoon and then,
if you are in the wateh that may go
ashore, you have liberty to leave the
station. Often you eat dinner and
attend the free motion pictures in-
stead. If it isn’t too dark you are
apt to go fishine or swimming or
play golf on the station’s course.
There are facilities for a number of
sports. On Sunday wyou attend
church,

Ordinarily you will go to sea as
soon as you receive your reeruit
graduation diploma. Depending on
the needs of the fleet, you will be
assigned to any class of ship except
submarines. At sea you begin to
specialize, selecting deck or engine-
room duty and possibly signing up
for instruetion in Diesels or aviation
so0 that later on you can be sent to
one of the advaneed schools ashore.

If you are in the top guarter of Top, Semaphore students spelling the initials

1 - , "USNTS" of their training station. Center, re-
vour graduating class you are con- cruits cleaning their guns, with daily washing

sidered petty officer material and rigged up te dry in the backgreund. Bottem,
¥ou may he kEpt ashore for another mnﬂ:l\ing with gas masks !'l'lrnugl'l smoke to learn

sixteen weeks of apeniai sehooling in- how this equipment protects them from fumes.
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Above, examining early type of naval gun, covered
with cameuflage paint, on display at training station.
Below, signal mast and flag lockers. Note semaphore
students at work, while other recruits run up signal
flags just as they would if absard a fighting ship.

—
jgteaé} of roing off to sea at once.

Your arithmetie, spelling, Eng-
lish, and mechanieal aptitude
are all considered in your ad-
vancement and you have a first
and second choice in selecting
the instruction you desire.
Among other subjeets, training
is given that fits men as avia-
tion machinists mate, ship fit-
ter, metal smith, and pattern
maker. Every sailor learns a
trade and there are special
schools for musicians, eooks and
bakers, radio experts and ste-
nographers, among others,
There is even a school for sound
motion-picture operators. Mov-
ies are exhibited on mnearly
every ship.

Young men join the Navy
for adventure and seeurity.
They obtain both because they
see the world and at the same
time learn a trade that qualifies
them for good jobs if they re-
enter eivilian life. If they re-
main in the Navy they retire
on half pay at the end of twen-
ty years duty.




Kiaes.

I—Iuge Heaters Defrost Gat

What probably are the
world’s largest defrosters,
pongisting of about three-
fourths of an acre of steel
plates and more than nine
miles of electric cable, are
being installed at Grand
Coulee dam tg inflre
propef winter operation
of the =zpillway drum
gates. There are eleven
gates, each 135 feet long
and twenty-eight feet
high, which regulate the
flow over the spillway
through flotation in wa-
ter. Without “de-icing”
the ends of the gates may
stick to the spillway piers
during freezing tempera-
tures, or ice could bind

Installing cables of defroster system behind steel facings, top.
Battom, to raise level of reserveir, drum gates are Aoated by
admitting water ulh pockets at crest of spillway
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them tightly to the steel seats on
which they rest. The larger heat- §
ing plates are 135 feet long by
cight and one-half feet wide, one :ﬁ
for each gate. There are also
twenty-two pier plates, one at %
each end of each gate, containing
approximately 875 square fee@
each, Heating will be by indue-
tion. The cable produces heat by
setting up an electromagnetic field
around itself in the steel plates
wherever it is strung through®
them, thus generating heat in the
plates instead of in the wires.

Inside Dmmgters ‘Gauged Easily with Measuring “Plstnl”

Inzide diameters of small holes or tubes i

may be determined easily by “shooting”
the plugs of a gauge mounted on a pistol
grip. Pulling the trigger retracts the con-
tact points, and when it is reledsed the in-
side diameter of the hole is indicated im-
mediately on the dial. The gauge meas-
ures openings three-sixteenths inch or
greater, and it reveals out-of-round, hell-
mouth and taper conditions. Interchange-
able plugs of various lengths are available.

FEBRUARY, 1041 Vo
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Inside diameters are measured guickly by releasing
trigger after inserting gouge inta the h or ftube

185

a4



) ,ffl I(Q f] (;' :
Car Siphon Removes Water
for Adding Anti-Freeze
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Filling station attendant removing water from radi-
ator with siphon before adding anti-freeze solution

"'_ .+ For removing water from an automobile
: radiator to permit adding anti-freeze solu-
*E)h“a tion, a handy siphon saves the trouble of
PR opening the drain valve. Pressure applied
; o to the rubber bulb starts the water flowing
Qq into a container, and in ten seconds the
4 . siphon draws off a quart of liquid. It is
< useful also for siphoning other liquids.
. s
” L Fagd
utomatic Holder Flips Out Key
When Base Is Turned

Holding two keys in a slot, in the man-
ner of blades in a jackknife, a newly pat-
ented key case flips out the key you want
* wht a slight turn of a knob located at its
) ;I)asc. Twist the knob to the left and out

""-..___'1

Key pointing upward is released by turning base to
right. Leop at top of holder carries a third key

LS
186 LT LS I

Larornto(“aaa Dremom

comes one key: turn it to the righf hnd the
other one is ejected. A stop prevents both
keys from being released at a time. The
automatic holder is made of plastic.

A /2
' gei{ y Auto Fumes Destroyed
by Burner for Garages

Garage workers can escape the danger
of carbon-monoxide poisoning with the
help of an eliminator that uses a patented
catalyst to burn up the fumes. Mounted
with a battery upon a rolling platform, the
eliminator is connected to the tail pipe of
the auto muffler. Controlled by a thermo-
stat, its operation is automatic. The burner

=7 . A |

Auto exhaust gases lose their death-dealing fumes
when they are passed through this catalytic chamber

contains porous earth to which copper ox-
ide has been applied. Hot exhaust gases
mix with air drawn in through a vent in
the burner, the oxide acting as a catalytic
agent in burning the gases. Its compact
form and easy portability make the device
suitable for use in crowded garages.

SEL
ilm "“Grain” Is Not a Solid Dot

but Lacework of Lines

Former beliefs about “grains” in photo-
graphic film have been upset by the dis-
covery that what seemed to be solid dots

G », POPULAR MECHANICS
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of silver are in reality patches of 1acewurk

consisting of incredibly fine lines. Since
this may point the way to get rid of the
“graininess” which limits enlargements of
photographs, it is hailed as one of the most
remarkable discoveries in photography
within recent years. The finding was made
by Dr. C. E. Mees, of Eastman Kodak com-
¢ | pany, who used an electron micr
which enlarges 25,000 diameters, as com-
pared with 2,000 diameters of an ordinary
microscope. Under this greater magnifi-
‘cation the grain was revealed as a tangle
of lines, many of which are only a few zil-
[ ver atoms in diameter, some being straight
= and some curved.

\ }( L f - E—
Fire-Log Holders for Fireplace
Help to Improve Draft

d By raising burning logs off the floor of
the fireplace, firedogs now available assure
a good draft and permit a more enjoyahle
fire. They may be placed astride the and-
_irons and thus protect them. Made of iron,
, the firedogs are furnished in three lengths
of fifteen, eighteen and twenty-four inches,

/3 -“’.A-;:ﬁ"?".;fﬂ

L Vents in benchlike firedogs provide draft so full
length of the logs will burn with a lively blaze

FluanScem Bars in Lamp
Replace Electric Bulbs '

Lamp with Auerescent bars in crisscross arrange-
ment makes modern lighting available for homes

Several fluorescent bars replace the tra-
ditional bulbs in a new type floor lamp to
produce a pleasant reading effect, and may
burn twenty-four hours straight withou
emitting noticeable heat. The average H&?
of the fluorescent tubes iz about 2,500
lighting hours, and the stand can be fitted
with a standard lamp shade.

D

Auto FE‘A/ IW'lt{l éwwe[ Adjustment Is Mounted in Rﬁuf El

Suitable for mounting anywhere inside
the ear, including the roof, a small electric
fan may be turned on its swivel holder to

« blow in any direction desired. Bolt attach-
ments permit instant installation without
marring or defacing the upholstery. In

inter when the car windows are closed
nd several of the oceupants may be smok-
ing, the fan is useful in driving away smoke.

f[Near Schenectady, on the Delaware &
udson railroad, is a 7,700-foot rail, the

'\'ﬁ lnng:sttjmtmua ﬂ ujthe 'l.w.r‘cnr]u:'liE
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Top, left, using gas Rame to prepare thin wax disk on which professional

recording is  made.
equipped with home-recording device.

HDW would you like to make a record
of your favorite radio program to play

on your phonograph? Or reproduce an

historic radio speech, or the wvoice of a

friend singing to the accompaniment of a

world-famous orchestra?

~ You can do all that and more with the

lrm ol

Right, making record with modern combination
Below, dubbing in conversation on
record to'be used with home “talking™ picture

TAI.KING MACHINE”

latest all-purpose musical
instrument, the combina<
tion radio, phonograph,
and home recorder,
ing the recorder attach-
ment, you can collect and”
save the voices of chil-
dren, reproduce music

other phonograph rec-
ords, and create music and
dialogue for home movies,

almost the same guality
as professional recordings
and you can play them
back on the phonograph
as soon as you have made
them. The disks cost as
little as fifteen cents for a
size that plays one and
one-half minutes. Each

5 1
1

record may be played a hundred times ory

more before it wears out.

The home recorder is part of the story.
of an amazing comeback. Ten years ago
the phonograph was as dead as a dodo.

Advent of radio broadcasting killed inter- .

est in talk.tng machines after the phono-
PDPULJ'LR MECHANICS

Us-#

from the radio or from.,

Your records will have”




graph had enjoyved years of popularity.
Nevertheless, nearly as many phonograph
records were sold last year as in any vear
before, America spent $36,000,000 for pho-
nograph combinations and records in 1939,
In a few years time the phonograph has
become as popular as ever, again due to
the influence of radio.

Today's instrument bearsg little resem-
blance to the machine that the ra-
dio drove out of existence. You |
wound up the spring motor of the
old-style phonograph by hand,
placed a heavy mechanical head
on the record, and listened to tinny
music of poor guality and range.

Even the early radio receivers
gave better music than this and
the public stopped using its pho-
nographs, Then the pendulum be-
gan swinging the other way. Lis-
tening to classical musie on the
radio produced a desire to listen
to operas and symphonies at will,
without the delays and advertising
plugs that are a part of radio

broadeasting. At the same time
the radio itself was being im-
proved vastly and when the pho-

FEBRUARY, 1941

Top, left, bending record of acetate film on cardboard backing,

Right, inexpensive electric phonograph with record changer.

Center, old-style phonograph. Bettom, dictating letters inte
home recorder “mike"
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Top, professional wax record in vacuum cham-

ber where thin gold plating is applied prior to

making copper plate. Below, large rodic

.Ern'n:erz'ph':rn recard used Ffor Afteen-minule

broadcasts compared to two small dishs
for home recarding

nograph was ready for re-introduc-
tion it adopted many of the improve-
ments that had been made to radio.
The motion picture likewise played
a part in perfecting the new phono-
graph because many of the advances
in zound recording and reproduction
that have improved the talkies were
adopted.

Such improvements made possible
the “juke box™ record players that
are installed in restaurants and other
places and these coin-operated pho-
nographs also helped restore the
talking machine's popularity. The
latest thing in automatic music is to
“pipe” the music over wires from a

180

central exchange when a
customer deposiis a coin in
the speaker box and uses its
microphone to tell the cen-
tral operator the selection he
wishes played.

Today's phonograph is all-
electric. A motor drives the
turntable at a constant rate
of speed, being “hitched” to
the cycles of the house cur-
rent like an electric clock.
The light crystal pick-up
head weighs only a few
ounces instead of up to a
pound and one manufactur=
er is using an electric eyve
type of pick-up that is light-
er still. The vibrations from
the pick-up arm are ampli-
fied in an audio amplifying
circuit that employs vacuum
tubes and the musie is pro-
duced in a radio-type dy-.
namic speaker. The result is
an instrument of great mu-
sical clarity and range with
complete control of tone and
volume. For the first time
the phﬂnngrnph Eives a close
approximation of the actual
sounds that were recorded.

The first combination ra-

{Continued to page 152A)

Arip

One of the lightweight portable instruments which incer-

porates a radio and @ phonograph. Some portables are to be
plugged into an electric outlet, others house batteries for
operating the radio, and the phonograph iz hand-wound

POPULAR MECHANICS
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Voice Added to Home Movie by Vnc nizer

sereen. Controlled to run
at a speed corresponding
to the silent film rate of
sixteen frames a second,
the disk record plays back
the spoken words in split-
second accuracy with the
movement of the lips, The
units are suitable for use
with either eight or six-
teen-millimeter film and
operate satisfactorily with
any type recorder. Spe-
cial recorders are avail-
able for screening from
five to fifteen minutes of
continuous programs. A
complete combination
unit for making sound
movies, contained in a
single case, also can be
obtained.

ﬂmﬂrdiﬂg amplifier, left, iz
plugged into’ turntable os
picture ix made. Below iz
complele set of equipment

Without great expense, home movies can
be made to “talk” by means of locking de-
vices that hold the camera in synchroniza-
tion with a turntable disk recorder at the
time the picture is taken. Another unmit,
locking the projector to operate in unison
with the sound reproducer, synchronizes
the recorded woice with the lip movement
while the picture: is being shown on the

Air Cﬂmpt{'essnr %nwered by Auto Operates Spray Gun

. Guickly attached to an automo- =
: bile engine by unscrewing two
spark plugs and replacing them
with two small cylindrical pumps, a
twin air compressor obtains power
from the eylinders to operate a
paint sprayer or to pump up tires.
At idling speed, the pump develops
pressure sufficient to operate an all-
purpose spray gun. For inflating

‘% Twin air eompressor with pumps mounted in npcmnx: for tires a special chuck is attached to
spark plugs can pump up t!u, left, or :p paint, 5 the hose i in place Il.af the spray gun.
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Snipe:rs in CHIIlDllﬂagE NEtS otherwise. Its chuek,

which screws onto a ver-
* tica i -
Difficult for Invaders to Spot 2! winde, accommo-
to one-quarter inch. For
closer work, drills with
three-sixteenths inch
shanks ean be inserted
directly into the spindle
and held in place by a set-
screw. Having an over-
all dimension of two and
one-eighth inches, the
device can be used in
small openings.

R Made =
" Pendil Made to Use
Thin Lead Writes

with Fine Lines

Leads of small diame-
ter can be used, without
breaking the point, in a
newly patented tip for a
mechanical pencil which
is offered specially to
draftsmen and artists who
must draw fine lines. One
advantage is that the
slender tip, made of thin
stainless steel, does not ¥
ohseure what you are

J'. g AR ™ AL LR ¢ i A writing. When using the

b e <N v U R (o o o] new :Ead of .036—1:111‘:11)1 di-
LA eter

British zoldier covering sniper with m!H"rna 25 Kide him sc he cannot be auat 2o, }'nu1can R

spotted by invader. Tests hove shown this cameuflage to be effective down hard without fear

of snapping the point,
i England’s army includes a trained corps of snipers to help  sinee the pencil writes ef-
= impede the progress of attackers. Besides being an expert ficiently with the lead ex-
"narksman, a sniper must know many tricks of camouflage, tended less than one-
one of which involves covering himself completely with a jmq.genﬂal inch.
large-mesh net that effectively conceals ~H 241
. hlm under certain conditions. i

(:3 ﬁmgle Head for Flexible Shaft
'f. Wnrks Tool in Tight Spots

i Attached to a
flexible power
shaft, an angle
head permits op-
eration of tools
such as drills and
rotary files in close
quarters or in cor-

ners which woul - f
: i w, uld Magnifier shows how slender tip guards pencil peint ¥
be inaccessible from brechage, yet permits clear view as it writes ~—
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Cold Lockers Rented for Storihg F;'ozen ﬁood

i
gl

r -
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Taop, left, frozen foods are wrapped into bundles for storage in community lockers; circle, attendant
opening locker for a customaer. Right, game brought in by hunters iz butchered, cut up and stored

By renting lockers in community cold-
storage plants, where guick-frozen foods
will keep indefinitely, farmers and rural
residents are eating fresh vegetables out of
season and choice cuts of meat bought at
low prices. Patrons rent a locker box of
200 to 400 pounds capacity costing ten to
fifteen dollars a year, each patron holding
the key to his own locker. The heavily in-
sulated locker rooms are kept at a con-
trolled t:emp?/r?{:;’m;e of five degrees above

il

o "

zero by ammonia systems. Renters may
have their own freshly picked vegetables
quick-frozen for storage, and can buy meat
in wholesale guantities or at seasons when
prices are low, removing only their daily
needs from the locker from time to time.
The plant offers facilities for butchering
animals and cutting up meat into steaks,
chops and roasts and wrapping them in
packages of convenient size, so hunters
may bring in their game for storage.

Lead Wool Used for Calking Pipe Joints Does Not Require Melting

Lead wool, made of long, fine strands of
metallic lead wound into a loose rope, is
being used for calking joints of cast-iron
pipe, replacing melted lead. It is useful in
making joints under water or in bad mois-

ture conditions, also where the use of fire
would not be safe as in the presence of in=-
flammable gases. One or two turns of the
lead-wool rope are calked at a time, form-
ing a solid mass when finished.

[ I:‘:JH:'" ;‘1‘_.{,{_ ll_,-"&_-_._b L-E'{.‘-L.ri_ L,{_,{_ L»
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WALKING
IN ROADWAY

1

 EVENTEEN serious accidents at one inter-
section constituted a problem that the police
department had 1o solve. The corner was pro-
tected by a standard set of automatic signals and
had good visibility, yet motorists who obeyed
the rules everywhere olse kept smashing into
each other at this point.

When the growing cluster of pins on the acci-
dent map of the Los Angeles police department
revealed that this intersection had become a hot
spot an Investigator was sent out to visit it. He
noticed that motorists frequently jumped the
signal bells and barely missed erashing into cross
traffic. Then he learned why, At a service sta-
tion near by an attendant dropped a tire iron, a
motorist mistook the clang of the tool for the

194

By

PEDESTRIAN
CROSSING BETWEEN |
INTERSECTIONS

TﬁP. Fddﬂ-ﬂrl'nrr dashing in front of car. Center, left,

traffic sign in India. Right, pedestrions confuse

driver by hesitating. Bottom, skid marks ouwtlined

in chalk after ¢rash. Shetches show two causes of

fatal aceidents in ety (black) and rural (blue)
communities
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DEATH in the S

Left, accident-frequency map on
which each pin shows where
accident geeurred. Above, look-
ing behind car before backing
out may save o child's life. Be-
low, showing pedestrian acci-
dents from conzex zuch as play-
ing in the street

ALL OTHER
PEDESTRIANS

A

sound of the signal bell,
and stepped on the gas
without watehing for
the green light. A crash
was narrowly averted.
Today all of the tire
irons at the service sta-
tion are wrapped in tape
and accidents have fallen to a minimum.

In several similar cases the ringing of
bells in service stations at busy corners
were mistaken by pedestrians for traffic
hells and they stepped into the street, oc-
casionally being struck by motorists. Once
a four-car collision resulted when drivers
mistook the same bells. The remedy in

FEERUARY, 1941
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each case was to eliminate
the bells in the serviee sta-
tions or to change their tones
so that they could not be
confused with traffic bells,

One corner was having a
number of high=-speed crashes after dark,
caused by motorists running through a red
traffic light into cross traffic. The trouble
was that a store at the corner was using a
green lantern as an advertising feature and
motorists who saw the green laniern in-
stead of the red stoplight failed to stop. In
another instance a flashing red advertising
sign behind the signal lights blotted out the
red light of the signals, and motorists drove
through the red signal without realizing it.

Los Angeles is adopting stringent meas-
ures to reduce its high accident rate. The
city's average is forty deaths per month
and thirty-nine injuries per day. This is
because Los Angeles is the world's largest
city in area with 451 sguare miles. There
are more than 8,000 miles of city streets
with some 28,000 intersections. Contrib-
uting factors are that thers are one and a
guarter million cars in Los Angeles county
and that drivers use their cars extensively
in the west. The 400 traffic officers issue as
many as 25,000 traffic tickets in six months
and yet they cannot patrol the whole city
adequately.

To help combat these aggravated condi-

195



Abowve, jay-walking in front of parked car.
Below, traffic signs. Bottom, “morgus"” con-
{m‘nl"ﬂg cars wrecked fn collistons. Rf‘ﬁl,
another specific cause of pedestrian acci-
dents in city and rural communities [ Black
line denoting city accidents; blue, rurall

SCHopL =
PARKING EIAHEEH

tions the collision prevention bu-
reau uses a hot spot” map. For
each accident involving injury or
death, Traffic Analyst H. C, Hein-
ritz sticks a colored pin on a large
map of the city. When pins begin
to cluster around a particular in-
tersection or along one short
length of street there must be a
special reason for the accidents
and an officer is sent out to inves-
tigate, Possibly the existing traffie

196

* signals ave obscured by growing
trees, possibly a steep down grade
leading to a corner needs more
positive warning signs, possibly
illumination after dark is poor.

Construction of a large building
is apt to increase accidents tem-
porarily on adjoining streets both
because the noise of construction
drowns out the traffic bells and
because some motorists erane their
necks to watch the building ac-
tivity. When a new market or
group of stores is under construc-
tion, the traffic department tries
to anticipate the increased traffic

thatwill result and to save
lives ahead of time by in-
stalling proper signals or
warning signs.

Now that drivers have
been led to expect prop-
erly illuminated streets,
poor lighting can be a
major cause of accidents.
Ag ecompared to the records for the two
previous years there were ninety=two per
cent fewer deaths and seventy-nine per
cent fewer injuries in the two vears fol-
lowing the installation of adequate sodium
vapor lamps at twenty-five important in-
tersections in one eity.

Having such a large territory to patrol,
the Los Angeles traffic officers use a pro-
gram of selective enforcement, concentrat-
ing their activities in the areas that tem-
porarily are the most dangerous., This
selective enforcement brings results, in one
{Continued to page 144A)
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Amphibian Glider Takes Off fro1 LLaI;ﬁA or Sea

Towed at a speed of fifty to fifty-six miles an hour, this amphibian glider, built at Berlin, can take off
gither from land or water. The craft hazs o wingspread of ffty-nine feet and weighs 375 pounds

All three elements—air, land and water shoulder-decker with a fifty-nine foot
—are home to an amphibian glider of the wingspread and weighs 375 pounds. It can
German Lufthansa, Just given its test take off from either land or water after a
flights at Berlin, where it was built, the short run, having a starting speed of fifty
“Chaser 71, as it has been named, is a to fifty-six miles an hour.

/ 19 14
Radio Control Flies Plane Straight to Port without Drift

Automatic radio controls that will fly an vices using one radio signal kept thée
airplane on an absolutely straight course plane’s nose pointed toward the station, but
regardless of cross winds, fog or other con-  a cross wind would blow the plane off a
ditions are the latest contribution to air straight course. The new automatic pilot
safety and precision. The new instrument uses two radio stations instead of one, mix-
is a combination of radio direction finder ing the two signals so that the plane is
and automatic pilot. Former “homing” de- lined up with the stations from takeoff to -
landing. The rudder is’
held automatically at a
position to point the plane
up-wind at all times. The
two stations may be ahead

| of the plane, behind it, or
g 5 ahead and behind, just so

".'
L

i 1 s
o ‘.L they line up in the desired
44— course of flight. For mil-
H _"_i " | itary purposes, two port-
l— able transmitters could be
i | lined up at the home port
il B \". | in a direct line with the
i i—=— objective to be reached.
= — | With both receivers in the
— plane tuned to the “from”
i 1l | position, the airplane
Above, bank of selector and control T : straicht 1i
knobs wsed by pilot in airplane. : f would ﬁy.m P.‘btfal}% t ]_nE
Right, sketch compares new with eld . 4 to the objective; then re=-
type ﬂ“:fn control; dual system aosiieren | F versing the controls, the
point. ind to k it i ] ¥ ; :
l:::i;ﬁr"llil:;:, hile fn:m.:q:_‘.:-g;,: e ® pilot could return direct-
does not allow For drift ksl o 3 ly on the same line,
A w
FEBRUARY, 1941 J WV e =7 VL J"u:: Al 197
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Dual Front Wheels Support Load above Cab

I

At left iz the twelve-wheel
truck, with a cargo capac-
ity of fwelve tons. Nalice
it roamy cabh (tepl; be-
neath it iz the engine, and
above it a large space for
freight. Closeup of the dual’ =~
frant wheels, above, shows
the overhead cplinder
which houses a cail spring
providing a smooth ride

Unique wheel suspension, dual front Rubber Like Liquid, Gas and Solid
wheels and a large cargo space ahwclthe Is Made of Knotted Chains
cab are features of streamline freight /
trucks designed-by a Denver engineer. The ¢ Although rubber appears to bg/but one
cab is roomy and comfortable, with wide 1 kind of substance, it really possesses the

“vision, and in the van-type body the con- 4 properties of three, according”to a report

struction is so well balanced that a consid- ¢ by Prof, Hubert M, James of Purdue Uni-
erable pay load can be carried over thf_;_. versity, and Dr. George Guth of the Uni-
driver's head. Triple-coil springs mounted— ver mg of Notre Dame, In retaining a defi-

in a cylinder over the wheels give a smoothw-nite ghape rubber_ig” like a solid, but like
ride, and with the dual front wheels the . a litfmd it can be forced easily to change
truck ean carry a heavy load well distrib-"=sh e, and like a gas its internal tension
uted, weave in and out of traffic with ease, - ingreases when it is warmed and decreases
and travel on soft ground. The double [ when it is cold. The two scientists also
wheels also provide the additional safety < Q‘(plamed what happens inside a rubber
factor in case of a front-tire blowout. : band when it is stretched. Its structure is
198 -t 4 ks o = 4 POPULAR MECHANICS
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compact knots, according to their theory,
In stretching the band you simply pull
these chains of molecules out of their
knotted shape. Release it and the mole-

cules eurl up again. When a rubiber band® 9

has been stretched to its limit, the molec-
ular knots have been ope nf_d out as far
as they wil} gﬂ.

Ele-ctnc Teater or Photo B

Also Checks Flash Timing

duds with a re-

from a small hat-

fire the bulb. With the front end of th
device removed it may be placed on an
type flash gun to facilitate the checking of
the gun for synchronization and it will als

test the ﬁwer of the batteries.

O
Electric Fan Mounted on Heater
Spreads Warmth in Home

Better circulation of heat in the home or
office is obtained by mounting a new style
electric fan on top of your gas, wood, coal
or oil heater. It may be tilted up and down
or sidewise to force the rising heat to flow
in any direction.desired. The motor has
two and three-speed control and the en-
tire fan umnit is enclosed within a wire
guard. The fan also may be mounted on
hot-air ll_gl.':tus to l;:r:lp K]ISILI'JLHL heat.

Fan attached to top of heater can be tilted in any di-
rection so it will spread heat to corners of room

P

g% L%
bs

Photographers
may test thejr ™
flazsh bulbs foi

gistance unit that .
cuts the curren{ta- v

[ [ tery to a point
where it will cause + B

a small bulb to light hut iz not sufficient to ENE
¥

s
Plane Tire Deflated Quickly .
with Aid of Vacuum Pump

= -
Portable vacoum pump driven by one-quarter horse=
power motor speeds deflation of big airplane tires

S}lee required to deflate the tubes o
huge airplane tires can be reduced frc-
ten minutes to less than two minutes with

a portable tire deflator that sucks out the
air. Housed in a steel case, the device con- «
gists of a vacuum pump driven by a quar-.
ter-horsepower motor. |

If.?_.

Threaded ‘h'ﬂl- extends when fturned to left. Imt,
furniture leveled by lengthening one of the glides

Furniture that wobbles because its legs
are of unequal length or because the floor
is uneven, can be made to stand sclidly
with the aid of adjustable casters or glides,
Adjustment of the caster is provided by
its threaded stem and socket interior.
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Left, Harold F. F‘l'h}m'rn poinis out motor

location in nvid=tvpe autogiro that rices

vertically (see photo at bettom) before

starting forward motion. Above, instru-
mant board of Kellett autogiro

planes, Too, these speedsters have
such a small fuel capacity they can
remain on patrol for only two
hours, less if drawn into a fight.
Anti-aireraft guns, fired from the
ground, have their limitations,
too, particularly on range, accu-
: i racy and dependence on visibility.
AVING watched with alarm the havoe Wingless and suspended in flight by an
wrought by explosives-dropping air- overhead, three-blade rotor system, the
craft of warring nations, civilian and mili- autogiro gets forward power from an en-
tary scientists are sea;'ching for - a new gine and pl’D]:IE].]E‘I‘ like that on an airplane.
weapon to combat the giant multi-engined It has a minimum speed of about fifteen
=+  bombing plane and the dive bomber. miles per hour; in a head wind of that in-
One possible solution to the problem is
the autogiro, according to American man-
ufacturers of that type of ship. Another,
says Aviation Designer Igor Sikorsky, is
.‘fﬂtem?lféb_[}tef1'_hﬁ' experimental model of
which has been test-flown successfully.
EBoth are capable of maintaining their po-
sition above any objective to be protected
—literally hovering while fighting off en-
emy raiders. In this role, these craft might
prove to be the missing link in the air
defense chain, supplementing the fighter
plane and the anti-aircraft battery, both

of which have certain disadvantages.

The pursuit or fighter plane has such a
high speed that it experiences difficulty in
protecting property or a ship helow, being
forced to employ short dashes back and
forth across the sky in repelling attacking
200 . s e % POPULAR MECHANICS
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tensity it can hover over a given spot
without appreciable motion. It as-
cends or descends rapidly and its
speed can be altered at will from zero
to maximum. It turns and maneu-
vers readily and sharply. Only small
areas are reguired for taking off and
landing,

This type of aircraft, =ays R. G.
Kellett of Kellett Autogiro Corpora-
tion, could be adapted easily to mili-
tary purposes, such as those possibly
contermnplated by the U. 8, Avmy Air
Corps, which is testing several auto=
giros purchased several months ago.
Mr. Kellett explains:

"Designed to incorporate power,
improved maneuverability and ars
mament, ﬂu;\ auh;girr,l- 1,=.'|'n_|]11 ],}u #@n
air weapon worth reckoning on. /[Iis
peculiar manner of flight, wide range
of speeds and “cleverness” of behav-
ior in the air would bhe a decided
asset and it could operate, of course,
independent of prepared or/ exten-
sive landing fields,

Above, tomorrow's autogiro may be expected
to carry machine guns er cannon for use in
war. Center, artist"s {dea of how piro would
proftect shipping; bomb and ‘hnanu.l of sube=

marine are drawn on phote. Bottom, Sikorshy
fAwing his helicopter

FEBRUARY, 1941
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Courtesy the Cavalry Jourmal

“With sufficient funds made awvailable, it
should be possible to produce in the near
future an autogire with much greater pay
loads than is availahle today. It would ap-
pear such an autogiro would have a much
wider military application than our pres-
ent observation types, which are neither
armored nor equipped with armament
Protected by armor from enemy gunfire,
able to give a good account of itself by
means of cannon mounted in the ship and
powered by engines able to give it the
necessary load-carrying capacity, such an
autogiro would be of practical use as a
bomber because it could operate in cases
2‘02 c o 1] L] L]

-

of low-ceiling when planes
would be helpless. Lack of
visibility would not handi-
cap a low-flying giro bomb-
er greatly and in low-lying
fog it would be immune to
attack from pursuit planes
which could not venture out
or fly so low.

“If the giro were built to
carry six, eight or ten men,
a fleet of them could bring
a new element of attack to
warfare—the sudden on-
slaught against a specified
objective behind enemy lines
—an ammunition depot or
some other key point. Too,
the attacking force might
escape immediately after the
attack because the giro
transports could rize almost
vertically from the spot
where they had landed.,

“For defense purposes, the
giro has fully as great possi-
bilities. Suppose a nation at
war desired to protect a cer-
Tap, U. 5. Army’s autegireos Ayving
in fermation. Circle, Kellett giro
moving along road ; note giro blades

folded. Bottom, shetch shows how
gire might be used for bombing

POPULAR MECHANICS




Top, helicopter hovering while bag is removed from

basket by man standing on the ground’. Circle, giro -

may opirate casily from ship since it may ascend or
descend almost vertically. Roftem, Kellett outogira
being used by the U. 5. Army

tain arsenal from enemy bombers. A fleet
of super-giros, heavily armored to stand
off raiding planes, might hover over the:
arsenal, ]‘L':ﬂrll.,-‘ to meet dive bombers or any

other attacking aireraft with a deadly bhar—

rage of shells discharged from eannon

aboard each giro. This would constitute a

real aerial defense line.

r /8¢ s

“Rotorcraft patrols for protec-
tion of merchant shipping might
be established. One way to ac-
complish thiz would he by flighi
from shore, to patrol a given area
of sea for the purpose of spotting
submarines and mines and de-
siroying them. The most inter-
esting pogsibility lies in putting
the autogiros on the merchant
ships. Landing platforms might
be built on individual ships trav-
eling a little-used course, and
therefore, not included in con-
voys. Going further, a landing
deck might be installed over the
entire hull of the merchant ship
or tanker, thus converting such a

vessel into a rotorcraft carrier which might .
thus become a means of protecting not onlys
itself but other vessels in a convoy. Five:

to ten autogiros, equipped to fight off

bombing planes, might be kept in the air”

at all times. Naturally adaptation of the
FEBRUARY, 1941

giro to convoy proteetion would release
- surface ships, such as destroyers, for more
important duties.”

Following tests of the experimental heli-
copter which he designed, Mr. Sikorsky

{Continued to page 120A)
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Electric Tool Opens Drains to the type used by army engineers, makes

a simple surveying instrument that can be
Clﬁgg&d bY Roots carried in the pocket. It is about five inches
- . long by one inch square. A spirit level
bubble at the top is reflected onto the ob-
jective lens by a prismatic-mirror ar-
rangement. In taking a reading with the
eve held to the peep-hole, the observer is .
guided by etched lines. When the bubble 75—
is centered, he can sight a level line as far*
as the eye can see, or straight lines may ba
“shot" in any direction. The instrument =
is handy in lining up fences, ditches, pipe
lines, grading, and for rough surveying. A%
clamp adapter which can be used for at- ¥
taching the level to the tripod may be ob-~
tained in most camera shops,

'l: [2 {S__{?

Colored Lights Warn of Frost "+

i

in Citrus Groves -

N B s

Electric drain-cleaning tool sping culters capable of - =
) slashing epening through pipe clogged by roats W f‘j
o e

Py : 3
, . » cleaner saves labor for plumbers in cle ‘e
ﬁ “ing roots, grease and other obstructions L

from pipes. The new cutting machine au-_ g i
tomatically feeds into the drain a rotatingﬂ ‘Y
flexible line having a spiral or pronged %
head that drills through the clogging ma- {':)3 <)
terial. Weighing eighty-five pounds, the . L]

e}

)
‘ '-_:g " Powered by electricity, a portable drain -'f_

S |

| unit rolls on casters or may be carried. [ =
Lias '1 by )
| Pocket-Size Surveying Instrument._* ;
Used with Camera Tripod o

Attached to an ordinary camera tripod]™
an inexpensive hand-sighting level, similar
s R e

— e

-
—_—

S
grises

i

v s

%

} 'y 3 lr" i =
= A i [ Y
y Electric lights on pole, hooked up with thermostats
T:’ in cibrus groche, indicate where frost is pd'dl.‘lni'l.l'd

{
el

Ong'citrus grower has installed a “ljghtth’\
corps” that flashes immediate notice ¥

house he has mounted a panel contain-
ihg a series of colored bulbs—red, blue
< and green—wired to the thermostats huna"?
= in wvarious parts of the grove, which has -
™ been divided into three sections. Here is

b 9 |
ﬂ.lilt dl = 5 k —
~» Hand-sighting level is converted into simple S'l:.lri.-'r_v:" Jhﬂw i ‘W’DI‘I{S. Whﬂn the t-E'I'I'IpF:"I‘EtL]]'E goes ‘-:)
x ing instrument by mounting it on a camera tripod dD“"ﬂ to tW’E’I‘Ii}'*E]ght [].EEI'EES in the lower Z._
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ﬂ;’chﬁlﬂﬂlhc red “fh:‘-immes i Miniature Electric Power System
blue light means the danger exists f . 5

in thegmiddle section, and green GlVEE ‘_‘PI'?_F!E?W i (?f Network
indicates frost in the upper part L] SR g L, P
of the grove. Thus he and his
helpers do not have to read ther-
mometers spread through the
groves, but go directly to the
threatened area to fire the control® 4
heaters. As =oon as the tempera-
ture in any one section has been |
driven above twenty-eight de- 7
grees the light for that section
goes off and does not come on
again unless there is another drop

in the mercury. , . _
S8 Y
“~30,000-Foot Beams Cast
:_by Anti-Aircraft Lights

% Anti-aircraft searchlights on
wheels, throwing a beam of 800
#million ecandlepower, aret rolling
from the General Electric plant
into the U, S.army service. Of the
jsame type being used in the de- I
,.qléfense of London against air raid- "# 8
+ ers, these lamps are five feet in
diameter. They are mounted with .
their own power unitz on rubber-
tired trucks for swift movement,

and their beams, reaching five and

i : x Engineer plugging-in one of the 300 circuits of the “network
one-half miles into the Ek}f, can be calewlator™ that can determine the fulure of new power system

PP~ |

£

A e L

T

directed from side to side or up
and down with the ease of steering When electrical engineers complete plans for a
an automobile. In a test, a news- new power system, they can try them out on a “net-
paper twelve miles away was read work calculator” before buying any equipment.
by the light of one searchlight. Although it uses only a ten-thousandth of the
power in the actual sys-
tem, the machine tells in
advance how a new net-
work, or even proposed
changes in an existing
system, will operate when
completed. With its 300-
wire circuits it can repro-
duce a small-scale model
of any electrical system
in the world, and in prac-
tical use has saved mil-
lions of dollars and count-
less hours of laborious
calculation. In faet, the
calculator answers some
questions which are al-
most impossible to solve

These five-foot eyes of U. 5, army anti-aireraft batteries can be hauled ; "
guickly to the scene of an aerial attack to probe the shy for bombers without its use.
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Teaching Young AMERICA

Teaching voung Americans how
te shoot safely is objective of
n arganization established by
@tjl‘tu department of Alhambra,
{‘-,u:”'- Weekly classes are held
a special range. Members
bring their own guns, ar if
they have none, gpuns are Fur-
nished, Age limit is ten to
t‘l‘i{h!ﬂ!n. “"ﬂrfh‘ng I CODpEra-
tion with National Rifla Axso-
eration, the group conducis
matches and awards medals.
Top, left, youngster sighting at
Alhambra range. Below, .22-
caliber bullet iz shown to hove
penetrated four inches of wood

Left, center, the pl.rpl'.f.'l are
taught NOT to look down a
rifle barrel to see whether it's
elean. Boeltom, shows WRONG
way ¢o cross a fence. Never
climb over one while carrying
rifle. Instead, lay rifle between
lower rails, one post from where
you intend te climb over. After
you're over, pull rifle through
fenes, butt fRrst
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Above, typical group of boys
and girls shooting at Alhambra
range. They fire only one shet,
never attempting to aperate au-
tomatic rifles. Telescopic de-
eice shown af right in phote is
used for cheching hits on tar-
gets. Circle {at right ), correct
way to examine inside of rifle
barrel is toe place a piece: of
mitrror in firing chambar. Muz-
zle ix then pointed foward the
sun and inside of barrel is in-
spected easily in the mirror,
At the range the breech of every
rifle must be heplt open except
when actually on the firing line

Below, rifle is fastened on box; bull’s-eye is held in
front of white paper twenly feet away. As novice
ﬁigh:s, bu”'x-ryc t5 moved wntd lined up  with
sights. Then pencil mark is made through its cen-
ter on the paper, left. Process is repeated. Usually
& novice's dots ore far apart. To pass test, thres
dots must be within one-eighth inch of vach other
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Soldiersin Camouflage Suits reflection from eresi’dsses Weighing less

than an ounce, the plastic diffuser is shat-

BlEﬂd Wlth TEEES Dl" SI‘IDW terproof and snaps on and off the tube '~

o~ Ll R4 — 7 - without any adjustment.

S
Blood-Purifying Cells Traced '
with Radioactive Element g

*__ Using naturally radioactive thorium as a
] “Ptracer,” scientists are studying the man-

S - ner in which cells of the body, loeated in
q: the liver, spleen, bone marrow, and lym ph\?

" nodes, absorb foreign matter from the
g~ blood and carry it away. When injected
- into rabbits, thorium was first absorbed at o=
a slow rate; then the rate was increased to *

= a uniform speed until it reached the ﬁn:.ﬂ:"g
qfage when the rate dwindled once more.

V;&cuum Cup Powered by Engine
Removes Headlight Lenses

Besides gripping headlight lenses for
quickly removing or replacing them, a
powered vacuum cup now offered auto-
mobile mechanics has many uses around

{ " b e

s L] 3
Snldiers putting on new camoullage-uniforms sald to
H“‘-.‘_ be more effective than those used in European war

Camouflage uniforms developed by
United States army engineers blend snip-
ers into trees, shrubbery or snow, making
" detection by the enemy difficult. Believed
3 to offer greater concealment than designs
Q\ﬁ _used by European armies, some of the suits

J are worn like long coatz and others like
2 [ regular uniforms..

s 10 ¥ # .
N Shap-On Diffuser Reduces Glare

3
mad
» from Fluorescent Lamp

v o Light diffusers, available in five differ-
~ent colors, fit over the tubes of fluorescent
\} | lamps to eliminate harsh glare and prevent

Suction cup, for removing headlight lenses and for
ather tasks, gets vacuum from intake manifold

the shop. Through a small rubber tube at-
tached to the cup, it obtains vacuum from
the intake manifold where the windshield
wiper gets its vacuum. This assures posi-
tive action so it will pick up heavy objects
or hold auto window glass while it is being

‘j Made of plastic material, these light difusers for ?nsta].led. The c_up also helps rem . clenta
D fluarescent lamps are easily snapped on the tubes  in doors or bodies where the metal is thin,
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Maps and Models Teach Alr-Rald Wardens

T

Systematic training of
England’s air-raid ward-
ens—those “minute men"
who co-ordinate the work
of rescuers, firemen and
others when a bomb
strikes—includes the use
of a tactical table consist-
ing of a map showing
streets and structures of
a large part of the city.
Toy models of ambu-
lances, fire apparatus,
wardens and police are
moved about to illustrate
lectures and instructions.
Fire hose is represented
by strips of rubber. To
simulate an air attack,
paper disks representing
bombs are dropped upon
the “town.” Students then
demonstrate their ability
in dealing with the areas
hit. Air-raid wardens also
show their knowledge and
skill in a game of darts.
On the dart board there
is a chart of a district
with the names of prinei-
pal streets, and to the
darts flights are affixed
bearing reference to cer-
tain emergency air-raid
messages., One of the
wardens selects a dart,
tosses it into a “street,”

and then reports by telephone the instruc-

tions called for in the emergency message.
The head warden, at the other end of the
phone, compa the ;{ rden’s instructions

Lon g—Fra

oor Scraper

Scraping floors under low fixtures, such

is .-‘.I:LLUH:I.[J].Ib}IEd
o L U

as radiators and stoves,

British air-raid warderis, !n-:l :L[uﬁf_'g TRE l.fu.rr d“frﬂt lf-'lfﬁ aid uJ’ IH-’JIE top
mag i hul}nm, du.rj:l and target d:mun:}rﬂl: eﬁcmﬂcy of l-h.ltl'#l'lfl’

-
r e

wn.h the uff' cial copy cor mspundmg to the
message on the dart’s flights. If any errors
have been made he corrects them through
a loud speaker,

Works under Low Fixtures

easily with a scraper equipped with an ex-
tra long frame for applying leverage, The
pistol-grip handle may be removed or ad-
justed to lengthen or shorten the tool as
desired, The blade is detachable for sharp-

ening or replacement,

5
€/ By feeding silkworms concentrated soy-

bean milk along with their preferred diet
of mulberry leaves, experimenters have
increased the weight of silk produced, while
decreasmg martahty of larvae and pupae.

L..C-h_ It '*--L.!"‘-' T h/. L‘""F""ZW 209
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l';“‘ LEVEN million dollars for a shave and

4 a haircut seems like a lot of money,
vet it's about what Uncle Sam'z Reclama-
tion Bureau is paying for the biggest ton-
sorial job on record out in the Columbia
river valley of Washington,

The three thousand men who have been
on the job for twd and a half years haven't
been cutting the hair and shawing the

2 i y
\i.r'...l-l. -L [

i A AP
e ~||_ . \ Ll o

il
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Launch being lowered into
lake above Grand Coules
dam with 326-foaf erane
used fn handling concrele
huckets. Battom, left, twao-
story house being moved
five miles to higher ground,
Right, launch gets a ride
on Aatear

whiskers of the timber giant, Paul Bunyan,
but their task is big enough to have
delighted this mythical man of the North-
west who liked things on the grand seale.
They have been clearing the way for the
longest man-made lake in the world.

This lake, which is backing up for 151
miles behind Grand Coulee dam on the
'i_.'H]LLnlh‘i;l river, for sheer water volume is

.J".—
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Above, power ferry has replaced
old cable-aperated boats. Line on
hillsides shows height water will
reach when lake is full. Right, map
showing lake now Forming behind
Grand Coules dam and extending
to Canadian border, Bottom, aban-
doned shack being burped

second to Lake Mead be-
hind Boulder dam in the
Southwest. Lake Mead has
a capacity of 30,500,000 acre-
{eet; Lake Columbia, 10,000,-
000 acre-feet,

One of the most unusual
jobs in engineering records,
the clearing of this 84,000~
acre reservoir in Washing-
ton was supervised by the
Bureau of Reclamation. The
job was started in 1938. It
has to he finished before
mid-summer of 1941, It in-
cludes such individual per-
formances as digging up and
reburying the bones of more
than a thousand Indians;
buying out and moving four
or five thousand people; dis-
mantling ten complete towns
and villages; moving thirty-
five miles of railroad and
constructing a new terminal;
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replacing 125 miles of highway and com-
pleting 840 land transactions with two
thousand owners. In addition, bridges are
being moved and rebuilt, timber disposed
of, hrush burned, and debris of all sorts
moved out of the way of what is becoming
a lake,

The Columbia is a big river, bigger than
many people realize. Its flow ranges from
a maximum of 700,000 cubic second feet
in flood stage to less than 50,000 second
feet in winter. It raises and lowers as much
as fifty feet between high and low-water
stages. The problems of handling this vol-
ume of water in a storage pond were,
therefore, on the Paul Bunyan scale.

There had to be an exacting survey made
of the river valley above the dam. It was
necessary to reckon to the exact inch the

height water would
reach when the dam
was finished., This sur-
vey was made by tri-
angulation methods
over a period of many
nights in order that
uneven daytime tem-
perature would not af-
fect the delicate in-
struments. It was so
accurate that a slight
discrepancy of the
United States Geolog-
ical survey levels,
made years before, was
discovered. Had this
error not been recti-
fied, and had the original elevations been
used, a flood in the Columbia at some fu-
ture time might have backed up beyond
the 151-mile limit and into Canada, flood-
ing Canadian towns and causing interna-
tional complications.

There are numerous smaller streams

e A e -

ey
e —

Top, pleasure boat on Lake Columbia. Right, the steps remain, but the building
iz gone. Bottom, Kettle Falls before being dismantled and moved
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and rivers emptying
into the Columbia be-
tween Grand Coulee
and the boundary, and
each of these channels
and wvalleys had to be
cleared ahead of rising
water. In one instance,
the Spokane river will
be backed up twenty-
eight miles, bringing a
new fresh-water lake
to within twenty-five
miles of this inland
empire metropolis.
Clearing crews have
cut down and trimmed
merchantable timber,
twenty million feet of
it. They still have six-
teen million feet to cut.
This timber is floated
down river to a private
sawmill which has a
contract with the gov-
ernment. The crews,
living on floating and
in mobile camps, also
have chopped and
burned brush and

{Continued to page 139A)

|- = e

Top, clearing erew boarding barge. Center, crew af work clearing the way for Lake Columbia. Bottom,
Grand Coulée dam nearing iks 550-Foat height. Lake will rise approximately 170 feet above level shown
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Electric Lamps Tortured To Improve Them

Thousands of electric lamps are vrfrr!l'bzrnfrh' pounded,
dropped, ﬁumpcﬂ and burned out af lrl"e:tr'ngﬁaus:'a
lamp division each year to improve bhose offered Lhe
public. Top, left, bumping lamp against board ta fest
its shock resistance. Some loamps must weather farty
bumps. Right, placing photoflash lamp in tester. There
it is set off to permit calibration of duration of Rash

Center, laft, rotary shock tester which revalves eloctric
lamps around their ewn axis and arcound periphery of
large drum. Thirty-six times a minute the forty-five
pound drum drops o shert distance fo simulate service
o etbhroling machinery. Right, rough-riding merry-go-
round for tiny lamps produces vibralfons similar to
shoecks. if lamps were used on agutemobile instrument
panel. Bolttom, boxlike drum freatz lamps roughly,
some of them being subjected to equivalent of bouncing
down 408 stepr voarying six te fifteen inchez each in
height. Thiz “tarture” reveals streagth of globes, baszes,
filament, lead and support wires and all other parts
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Man-Made Sky Spreads Light Evenly _1n Rbom
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Glare-free and unlfﬂrm

lighting has beea brought
into a Cleveland class-

room with an overhead _ = i
system of fifty daylight- M
type fluorescent lamps,

each four feet long and
tubular in shape. The re-
sult is a man-made sky
emitting cool, “natural”
light from specially de-
signed reflectors. Al-
though it provides more
than twice the illumina-
tion found in adjacent
rooms equipped with fila-
ment lamps, the new in-
stallation consumes only
2,500 watts, which is no
more than the energy
used by the other rooms.

Fluorescent lamps in special-
ly designed system of reflec-
tors illuminate each pupil's
desk in this classroom with
wealth of daylight. On bright ¢ = .
days system helps make light ; Y z —

wuniform for all 3 ~ —

Shotgu/i( lg'ires Insecticide Powder to Destroy Tree Pests

Powdered poisons, pac:ked into cartridges, nate of lead for control of leaf-eating in-
are fired from a shotgun in one method of sects, nicotine dust for sucking insects, or
controlling insects in trees. Twelve-gauge sulphur dusts for preventing infection by -
cartridges alg;mm]ahle cnnlmqmg alw leaf diseases. The paper “projectile” bursts

: @ = on contact with the air -
after it leaves the muz-
zle, the insecticide scat-
tering widely and settling
on the leaves, By calcu-
lating wind drift a single
tree can be covered with
one cartridge, and in an
orchard a cloud of dust
can be zent drifting along
a row of trees by aiming
the gun carefully.

{[Seventy-one per cent
of the world's passenger
automobiles are regis-
tered in the United States;
in 1939 a world record of

; e I
Charge of powder ingecticide, left, spreads over wide area when fired from 45,027,000 cars and trucks

shotgun. Right, reloading with tridge and paper “projectile” was reached,
FEBRUARY, 1941 LL’(/
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AN CLEMENTE is a rugged, inhospi=
= table island off the California coast that
. | is captured several times a year by the
3 United States Marines. Smoke-laying air-
. « planes swoop across one of its narrow
- beaches and cruisers offshore stand ready
" to shell its cliffs.
= Crouching out of sight in their shore
23 boats until the breakers are reached, the
- marines spring up and dash through the
3 surf with their rifles at the ready. While
— . the first group is taking cover more men
o arrive and the detachment begins to spread

- out over the ground that commands the

~++ SEA-GOING

Upper left, practicing prone firing: right,

loading a heavy feld gun. Center, recruits

on rifle range. Model at bottem illustrates

use of tarpouling and pelex o camouflage
@ road ar slmlz‘iﬂ pn.:l'h!uﬂ

beach. By now machine guns have
been carried through the surf and
agsembled and the special beach
boats are bringing in loads of tanks
and anti-aireraft artillery.

This mock warfare is conducted
in private because in an actual
war such a landing party might
have to fight its way ashore against
a superior force, hence the sol-
diers of the sea use secret equip-

L]
PQPULAR MECHANICS



I

ment and technique to increase their
chances of success. One thing that the Ma-
rine Corps doesn’t keep a secret is its em-
phasis on marksmanship. From the day he
first joins up a marine recruit is never al-
lowed to forget that he must become an
expert shot because some day he may be
fighting against heavy odds where superior
shooting may save his life.

Why should the marines practice beach
landings? Suppose an enemy establizhed
a base somewhere in Latin America pre-
paratory to launching an attack on this
country. Qur airplanes might be able to
destroy such a base but the final mop-up

FEBRUARY, 1941

Above, classraom m
lustrates fighting |
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Marines engage in bayonetl practice against mechanical dummies, above. Below, pistal range
practice, and a hand-to-hand battle with bayonets as training for rushing enemy positions

would be done on the ground. That’s an  ican forces participated and today are on
army job, with the marines acting as a duty at nearly all of the outlying posses-
spearhead, capturing a beach and spread- sions of the United States,

ing out to defend it while the soldiers are Adventure and travel are highlights of
being landed.

The leathernecks are one
of the crack fighting forces
of the world. Active duty is
a tradition and today there
are marines serving in
China, the Philippines,
Guam, Panama, and the Car-
ibbean, as well as with the
fleet. These sea-going sol-
diers are military descend-
ants of the naval marines of

the days of sail, who did the
actual fighting while the
sailors worked the ships.
Since the United States Ma-
rine Corps was established
in 1775 the marines have
participated in a wide range
of duties, from fighting pi-
rates and guelling rebellions
to serving as legation guards
and guarding the mails. The
marines were with Washing-
ton at Trenton, at New Or-
leans in 1815, at Samoa in
1841. They fought in every
major engagement of the
World War in which Amer-
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life in the Marine Corps,
as well as occasional
hardship, for the marines
are trained to take pun-
ishment. Many have been
cited for c:r:t:—'pi::ut}uﬂ
bravery in the face of
danger. In 1928, when a
small group of marines
wasg zurrounded in Nica-
ragua, Lieut. C. F. Schilt
landed his plane ten times
on a village street to car-
ry to safety a number of
badly wounded men, Each
fime he returned he
brought ammunition and
supplies, although parts
of hiz plane were torn by
bullets. A few years pre-
viously Private Albert J.
Smith, doing sentry duty
at Pensacola, watched a
plane crash on the field
and burst into Hames. In-
stead of wasting time
running for help, Smith
rushed out and worked
his way under the wreck-
age. He rescued the p'lll.}i.
although hoth men were
burned by Haming gaso-
line before they got clear.

During the World War
a marine who was cap-
tured by the enemy
knocked one of his cap-
tors down, grasped the
fallen man's bayonet, and
slew the other guard. He
escaped to his own lines
and a week later rescued
a wounded officer who

{Continued to pago 124A)

Fram top ta bottom, ma-
rines are shown rehears-
ing dor battle in a cloud
of gas; studying class-
roam miodels of a trench
far trapping tanks, and
a zhallow pit such as is
pged for a femporary mi-
chine-gun nest; prackie-
ing loading and aiming
one of the U.5.5. "Ches-
ter's"” guns; and piteh-
ing hand grenodes
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~ Fire Hose Erects “Curtain”
. A~ yto Protect Firemen
_--:‘Jw. 'rli

L
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ﬁ-s.ﬁnp{'d spray of water between men and fire they
< are fighting dispels some of the heat and smake

- i

—. Firemen can work at closer range to
" raging fires with a fire-hose nozzle that
dispels heat and smoke by setting up a cir-
cular spray of water about the men. Di-

rection and size of the protective water
curtain are adjusted at the nozzle,
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/" Tiny Refrigerating Plant Model
Frosts Tubular Sign

Capable of performing real service, a

__ midget working model of a refrigerating

Eﬂi . ~plantsis only three and five-eighths inches

: bhigh and five and three-eighths inches

g T }long. The miniature, built by W, A. Pruett,

=
2D Y
=) ﬁ
17'4 yd
oo

——

Refrigerating plant iz just a baby, vet it is capable
af kn-p:'ng ll‘"ﬂ ahove it covered with frost

220
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research engineer, during spare time, cools
a small tubular sign, mounted over the
machine, sufficiently to keep it coated with ¢
thick frost. A one-twentieth horsepower ~—
motor drives the unit at a speed of 400 rev- S
[olutions per minute. Bore and stroke are ; .
/five-eighths inch, and piston displacement

(is 191 cubic inch. The flywheel has a di

| ameter of three and one-fourth inches,

! erankshaft bearings are one-fourth inch in

| diameter, and wrist pins, which are hollow,
measure nine-sixteenths inch long and

‘ one-eighth inch in diameter.

107 4
. Collecting of Poster Stamps
I Is the Latest Hobby
| One of the popular new hobbies is the

collection of poster stamps. It is sponsored
|by a national soci ieh has laid down

\certain standards which must be met by
he states, cities and industries issuing the
stamps. The stamps, for example, must be
printed in colors and measure approxi-

Here a collector is pasting soeme of the colorful
poster stamps info a special album

mately one and seven-eighths by two and
three-eighths inches. Albums are available .
for collecting the various series. The statg
of Maine, for example, has an album for its_
own series of twenty-four pictorial stamp
on which are pictured various historical o
scenic spots—Longfellow's home, Mt. Ka=
tahdin and a winter sports scene, amongf =~
others. There are travel series, sports, re- "
ligious stamps, and several foreign issues. i
[ Static-free rubber for tires, particularly Q-}
valuable for large vehicles and gasoline
trucks, is now being produced. {,:\__-':“
)
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Glider ‘ITrains’ Land Invadmg Troops SIIEI’Ith
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For several wears the Russian army has been
experimenting with tow frains af troop=carrying
gliders, and this is one of the methods of inva-
sion against which the English people have been
warned to be alert. Trains of huge gliders, each
glider carrying eight zoldiers, including twe
pilots, could be towed aloft by a powered airplane
wnd then cut loose to glide silently to a landing
in enemy country. From 20,000 feet a glider
with favarable wind might trovel seventy to 100
miles, unseen in darkness and of course unheard.
Whether Germany plans te use this weapen is
unknown, but an English artist drew these pic-
tures to forewarn the public. He points out that
a glider seen in the shy (s easily distinguished
fram an mirpﬁlne by its broad wing span. A
glider can skid te a stop in a few yards

WIEWED FROM THE SROUMD, INVADING GLIDERS 'WoulD BE DISTINGUISHABLE BY THE WIDE SPAN OF THE WiNGS,
Lg”pl:tgg: ‘:n:ﬂ-r"l LEMGTH OF THE BOTY j AND OF COURSE THEIR Fl.lthT IS GILTNT . THL WIDE SPAN
OF A TROOP-CARRYING OULIDIR 15 VERY EVIDENT WHEN COMPARED WiTH
THAT OF A TRDOP-CARRYING , POWER-DRIVEN AQCRAFT.
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Bactena from Soil Aid Chemlsts:;'
Making Alcohol of Mélasses -

On t.hn.}ckél"%ﬁ.iruf ﬁfc&imﬁ){ of Wis-
consin a species of 5oil bacterium has been
diseovereéd which is helping develop the
butyl aleohol industry in Puerto Rieo. >
This germ has a high eapacity for convert-
ing molasses into butyl aleohol, which '15%__5:
used as a commercial solvent, especially in
the paint mdustry The industry has been?
hampered in Puerto Rico by a germ—lnlig
ing virus or bacteriophage which seriously 'Y
reduced production, but this difficulty was

" solved by developing a strain of the Wig-
copsin bacterium resistant to the virus. 1;

(2.4 X
Suction Lifter Picks Up Glass
or Sheets of Metal j

Forming a convenient handle for smuutl]z N
objects like glass and sheets of metal, am
suction lifter is designed to hold as much
weight as one person can lift. The stout
handle is shaped to fit the hand comfort=

[ ; ably and does not require the use of gloves.t
‘:;:fn?:: ;{Efa:ﬂ: ‘f:u’::f:: Friia b::f!:};;q;:fn 5??::!’.,-.{::: Suction can be bmkgn instantly by En au-—>
tomatic release located near the finger t.ipg::_‘:;

i {-'r..

b
P
= Fool pedals operale an automalic vise
y just put on the market, its purpose being to
— save the time and labor required by the
"T“Q‘ hand-serewed vise and free hoth hands of
* the operator for the work. The main
clamping pedal gives enough pressure for
general work, but an auxiliary pedal can
be used for additional pressure if needed.
Two side pedals are used for releasing,

/1
ADiaI Opens Alphabetical Index
at the Right Place

To find the de-
sired card in an
alphabetical index
now available, you
simply dial the in-
dividual’s initial as
on a telephone
dial, press a but-
ton, and the index
opens automati-
cally at the rlght

222 in\.a @WJ
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Twe suction-cup lifters provide carrying handles W‘é

—

heavy Aat sheets of metal or plate glass »
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How Big ‘Guns Shoot Across Engllsh Channel
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BARREL OF
GREAT LENGTH
GIVES VERY

I'.ﬂ'h'ﬂll:ﬁ |
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CUN CREW
STAMD CLEAR
FOR EXCESSIVE
VIBRATIOMN

FOLKESTONE
ENESS

Here's how German guns on French coast imperil shipping in English Channel, as
well as lowns en opposite shore. Gun runs on curved rail to attain large traverse
fwide side-to-side range) and is mounted on fwo carriages of twelve wheels each
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Net in Ceﬂmg ngs Alar

3 Alarm nn!rmg\f;l }:‘-l-rrrrg nf\;;nd’un store anunu‘s a
“J warning in Lhe event building is struck by bamib
\ Immediate warning will be sounded in
“sne London store if an incendiary bomb
should fall on its roof. Slung below the
ceiling of the top floor a net completes an
electric contact to ring the alarm bell as

" soon as any object penetrates the roof.
D A3 2
Sliding Sleeve on Flashlight Bulb
Makes Spot or Floodlight
Both a powerful long-range spotlight

and a brilliant diffused floodlight are
@ combined in a single flashlight with the aid

Left, drawn bockhward, sleeve permits rave fo strike
reffector; right, forward, if throws out “Hood™ beam

224

if Fire Bomb Hits Ronf\{
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of a gjgjng eeve, Made of ()ha
lucent material, the sleeve slides backward

and forward over the socket and bulb, be-

ing controlled by a small button on the
outside of the flashlizht case. When the
sleeve is drawn back it permits the light

" from the filament to strike directly against
 the reflector, resulting in a piercing spot-

light. Push the sleeve forward and the
flashlight throws an evenly diffused Aood-
light free from dark rings because no
bright rays from the bulb can reach the
reflector.

Frfgiéil%nve Sewing Machine
Closes Tops of Bags

Requiring no electric power, a portable
sewing machine for sealing the tops of
bags is operated by friction drive. As the
machine is drawn across the top of the

Notice the label that has been applied automaoatically h .S}
as sewing machine was drawn ocross tep of bag T

bag, friction rollers rotate and transmit ‘ﬁg
power to the needle, which seals the bag ~
with a szingle thread iwisted=loop chain

stitch. A slot is provided to feed labels au- P
tomatically for fastening along with the tnp.

#[Seven southern states shipped 382 tnnﬁ $

of live bees by express—representing per- -
haps four billion bees—to northern “honey r§‘

farmers” this year.
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Wheels Change Football ‘S%:%rébﬂﬁi?d dulckly

To keep pace with the
fast progress of football
games, markings on the
scoreboard can be
changed more speedily
with a wheel mechanism
introduced recently. The
common practice of show-
ing “yards to go” and the
“downs" involves the use
of cards or tabs hung on
a hook, which have to be
changed after virtually
every play. With the new
gystem numbers from
zero to nine are fixed on
the outer rim of two
wheels which are mount=
ed side by side behind
openings in the scoreboard. By rotating
the wheels the numerals can be changed
rapidly to indicate the number of yards
left to go. A :.]'::?-!:'tm"_.n:mterl fat against the

VL
Models S&m‘q
. 4

N b

[ P ‘}'L‘-o-

L oy 'y
Group of student pilots at Randelph Field demonstrating !he‘-"slrﬂw rall™
maneuver, with model planes in respective posilions

K12 3¢

Seoreboard teader makez rapid changes on Face of scoreboard, left, with
aid of a pair of wheels, right, bearing numerals to show “yards to go"

back of the scoreboard, marked from one
to four, shows the number of the down.
The disk and wheels are indexed on the
back for the operator's convenience.

Slﬂw Roll” Is Performed in the Air

By using model planes,
students at Randolph
Field, Tex., illustrate how
a “slow roll” is performed
in flight. Thus, they learn
the respective positions in
which their planes should
be at certain stages in the
maneuver, Starting level,
the plane is rotated around
its longitudinal axis with
the ailerons. If done cor-
rectly, no altitude is lost.

Luggage Carrier on Roof of Car Rea;s on, Fuur Suction-Cup. Fett

Length$ luggage, such as skis, fishing
poles and oars, can be stowed away on a
rack fastened to the top of the automohile
by four live-rubber vacuum cups three
inches in diameter. Attached to each pair
of these tightly gripping cups is a steel bar
capable of bearing heavy loads. Two chains
eighteen inches long, included in the equip-
ment, wrap the load securely. Since only
the soft rubber feet touch the ear's roof it
is claimed that the carrier will not damage
even the glossiest finishes,

FEBRUARY, 1941
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Rack on top of car provides ample space to load a
pair of skiz or other luggage too long for trunk
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N THE radio drama, two
gangsters were supposed to
be seated in-a car plotting a
crime, but one listener didn't
hear it that way.

“I don’t get the ‘feel’ of the
inside of a ear,” Ted Sherde-
man, a radio producer, com-
mented. “Sounds just as if
two fellows were standing on
top of a mike, pounding words
into it.,”

Engineer Joe Kay agreed.
That was the chief fault with
most air dramas—no matter
what the locale, a telephone
booth or the rim of the Grand
Canyon, the “sound depth”
was the same.

They began casting about
for some convincing wayv of
creating the illusion of space
50 the ]i.-'lt*nc_' I w:':-u]f] h:-il.!l.:'l-!l‘ll,-'
seene of action, whether it be
a ¢car, a ]Pi"{l.]‘”“::‘t. Or a Z0d),
Into NBC's Hollywoaod studios

At upper left, swards elash for
swashbuckling air drama; right,
zound effect For car rolling on gravel
alongside bushes. Wind machine and
gplash in tank simulote man jump-
ing frem cliff to sea (center); belows,
playing pool for the mike

POPULAR MECHANICS




they lugged a barrel of
gravel, palm fronds, mo=
tor-car parts, a black-
board, and a score of oth-
er items, Carpenters were
set to work building spe-
cial effectzs and enough
mierophones to man a
political convention were
corralled.

An experimental pro-
gram finally was aired.
Listeners commented on
the realism of the sound
effects. The action seemed
to switch from a small
room to the outdoors,
from inside a sedan to a
pool room.

Bound up in the pro-
gram was a new produc-
tion technigque for gaining
depth, variation and real-
ism in all voices and
sounds. Instead of two or
three microphones, nine
were brought into play

: e
e

Makes i SOUND RIG

Water sounds are produced by unit at top, left; right, a cab-
bage is smashed, men grunt and one falls to Aoor to simulate
kraoehout punch. Below, recording train noiges

and the cue sheets from which players and a mike. Areas were chalked out on the
engineers worked were scribbled with floor; within their boundaries the actors
charts, Only when the auditory equivalent could move about without even facing the
of the movie close-up was desired were mike., Through this fexibility of moton a
the actors permitted to speak directly into  score of different voice tones were effected.

FEBRUARY, 1941
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Acoustical devices and realistic props fur-
nish “sound perspective,” top; right, some
of the material for :'ma'.!aﬁng sounds of ar-
-I'l".fi'l}'lyI and tanks, incloding “thunder drum™
of elephant hide in bockground. Below iz a
roomful of “battle noizes"

But the mike technique was only
half the story. To make players
seem actually to be talking inside a
motor car, a small one was wheeled
into the studio so the players could
read their lines from inside it. Ac-
tors in cowboy boots and spurs
strode over a planked floor built
into the studio to simulate an old
western saloon; lines were mouthed
against a background of pool-room
noises, which sound men supplied
with regular cues and balls on a
miniature table. A tire was rolled
off a chunk of pavement
through a box of gravel
into some bushes. Ef-
feet: a driver steering
his car over the curb
into a gravel driveway,
and pulling up alongside
a row of bushes,

The experiment re-
flects the advances made
in the “scenery” of
broadeasting. Less than
a decade ago, not one
man devoted full time to
sound effects; today in
Radio City alone there
are thirty men who set
the stage for more than
150 shows a week with

228

noises rang.ng from the
sound of rolling a cigar-
eile to the bombing of
the carillon of a famed
Belgian cathedral.

When N, Ray Kelly,
head of the NBC sound
effects division, was
asked for an estimate on
the numhber of sounds
available he smiled,

“We thought,” he ex-
plained, “it would he a
good idea to eatalogue
our different effects, and
last year I began com-
piling them. By the time
I was half through the

A
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D'z 1 had more than 5,000
listed.”

The most commaon bit
of “business,” the opening
and closing of a door, re-
fAects the evolution of
sound effects. Where once
it was done by simply
banging the lid of a stu-
dio piano, the network
has twenty-five different
tvpe doors set in frames
and mounted on casters
so they can be wheeled
from one studio to the
other. There are jail
doors, cottage doors,
screen doors, and office
doors: doors that “creak
in the wind”; doors with
eery squeaks, and doors with
crash panels the forees of law
and order can break when the
international jewel thieves
have been trapped.

The extent to which the lis-
tener has grown ear-wise is the
chief reason sound men have
gotten away from faking or ap-
proximating sounds. Should an
incorrect number of tools be
made by a locomotive at a
erossing or an incorrect ship

{Continued to page 11440
Cowhide drum, tep, sounds like thun-
der, earthguake or what youw ewwill
Sound man {center) takes a full for an
actaor. Below, sgqueczing walter from

gyvringes to simulate milking ; rig hi, wa-
ter rocked in buggy sounds like the sea

FEBRUARY, 1941
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VoiceSilenceronTelephone
Lets You Talk in Secret
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You can't hear the words spoken into this “silent”
mouthpiece unless you are ot the other end of line

.L.; e Leprels
/0 &,

i

Your telephone conversation can be
made inaudible to others in the same room
if the phone is equipped with a new
mouthpiece that prevents sound from es-
caping. It is easily attached to any hand
instrument and fits snugly around the
speaker’s lips. There is no distortion of the
voice. Part of the midget “telephone booth”
telescopes to rﬁt the standard cradle phone.
X112 34
Standard Medicine Dosage Spoon

Measures Exact Quantity

How much is a teaspoonful of medicine?

Investigation by medical authorities shows
Y ol apal n frng ' A (e

Jutf -3

1

~F
VL

Plastic spoon for medicine assures correct measures-

en prescriplion mi]‘.thT_ teaspoonful
e

lectvns f Ultopecied
G jg,on{u_::ih Clores

there are twenty-nine different size tea-
spoons, resulting in hit-or-miss measure-
ment of medicines in the home. To end—
this uncertainty, a standard-size spoon;—%
made of plastic, is being supplied to drug- o)
gists who will distribute it by attaching one
to each medicine bottle. The spoon wiﬂa
not be sold direct to the public. Instead of
the usual long handle, the spoon has ae=
short, stubby handle. It has a capacity of
exactly one-eighth of an ounce or one
dram, which is the size accepted by the
American Medical Association as standard.

N 128 3——

Mechanical Eyeball Measures o

Density of Movie Film _

Hollywood's new counterpart of the
pocket exposure meter familiar to the am-
ateur camera enthusiast is a mechanical
eyeball so highly sensitive that, as one e
gineer said, “let one lightning bug in a
swarm of 500 stage a blackout and the
Integrating-Sphere Densitometer can spot
him!”™ The Densitometer traps in its hol- &
low sphere that portion of a light beam

¢ 3

Inside the hollow sphere, light that has passed
through flm is reflected to photoelectric cell

which passes through a test sample of mo-
tion-picture film. All the light entering
the “eyeball” is reflected, as a thoroughly
mixed product, to a photoelectric cell and
then registered on a meter. This enables
the technicians to regulate the developing
of the film with extreme accuracy, indicat-
ing the time of development much as the
ordinary exposure meter advises the time
for exposure of a film.

POPULAR MECHANICS
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Man-made sunshine pours through the
heat-treated glass roof of 5 gallery of fa-
mous paintings in ttsbqrgh bringing out
the true colors of masteipieces as the
artists painted them. The 112-foot gallery

appears to be hathgd in real daylight. The

W B P W AL
Ul rawtﬁet

Specially designed for cataract surgery,
an ultraviclet lamp just developed ren-
ders the crystalline lens of the eye fluo-
rescent and thus helps guide the specialist
in the operation, Under its beam of light
the lens is brilliantly visible and any rem-
nants which might cause trouble afterward
if not removed are easily located by the
surgeon and extracted.

s

{[Forest fires in 1939 destroved lumber
enough to build 330,000 six-room houses.

BRUARY,
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Above, installing “sunlight” battery aver
art gallery; in circle is one of the lamp
urnits, and beneath if, f.hraugﬁ ﬂ:ﬂing wir=
dow, can be seen paintings on wall, Be-
low, wisitor sees painting in natural light

warm light of 220 incandescent
Jamps using about 33,000 watts
with that of 206 cool fluorescent
~lamps of thirty and forty-watt
ratings. These banks of lamps are
= arranged above water-white plate
. glass that has been sandblasted on
i - one side to diffuse light properly.
= Typical of the results of this im-
~proved lighting is the change in
Al appearance of a portrait by Whis-
tler, Under previous lighting the legs and
feet of the figure were invisible in the
blackness of the background. Now the
shoes of the figure can be seen. By adjust-
ing the amount of light, dark paintings are
toned up and brilliant ones subdued.

A oad e, 2
Lamp Aids Surgeon in Removmg Cataract

Invisible light from hand lamp makes crystalline lens
of eye Auorescent and guides operaling surgeon
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Wrench “Swallnws” Wheel Lugs
as It Removes Them

Elun'nlnmmﬂlE

I

Wute wheel wrench retains lups in magasine (see insel, right )
as they are frnm-lu'd'. Upper left, handle lossens hiub cap
a i i
LT

R:_mnu,ruub tire d.n.d rim from an automobile wheel
is accomplished easily by using a magazine wrench
now on the market. Designed in the shape of a “T,"”
the tool has a hollow stem in which the nuts, bolts
or lugs remain after they are turned off the hub,
eliminating the possibility of their loss. In putting
them on again the magazine delivers the nuts or
bolts one at a time, like a repeating shotgun, as the
wrench is pressed against the threads,

Il'l ]L 3 |I ":l
Position Indicator for Airplane

Is A;d tu thc P:lot 1

Aﬂ -1 pdut ceds
to know about the
position of his
plane in relation
to the earth's sur-
face is shown con-
stantly by a new
type artificial ho-
rizon instrument.

[

X L

i I J |
Pt | ‘,-'.___._1 ;wax_é
e A
plar{}e For Easy‘lgéiéﬁ.ln

is housed in a tmnsparent hemi-

~gphere marked off in degrees. It

I.'\. [ =

rombines in one unit the funetions

of bank-and-turn, rate-of-climb
and artificial horizon indicators,
and when flying blind the pilot can
read his position relative to the
horizon Wiﬂ'lﬂu‘t cnmputatinns.

Y (———t—
lectnc Fan Drives Pum
Usetul to Experimenter

Experimenters and home work-
shop owners will find many uses
for a small reciprocating pump
that is driven by the air current
generated by any electric fan. The
pump has a small fan at the top.
When the electric fan is turned on,
its wind stream rotates the pump's
fan which in turn turns the sim-
ple mechanism for pumping water,
oil and chemical fluids. Typical
performance at 500 revolutions
per minute is ten guarts of water
per hour. Aside from experimen-
tal work, the pump may be em-
ployed in a homemade fountain,
by using it to force water up
through tiny jets from a supply in
a bowl or other container, For de-
livering oil streams to drill-cutting
presses and lathes, the pump is
handy, also, and it has uses in con-
nection with ereating unigue win-
dow displayvs and tricky effects
with water or calored liguids.

ok

«—= Itz low ecost makes it available for every
< u kind of plane. The instrument includes a
s .gymscope-contmlled needle that always
R 5 points perpendicularly to the earth’s sur-
..M _;' face regardless of the attitude of the air-
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Here's how small pump may be wsed to force liguid
fram one receplacle to another
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All- AIummum Sa11b0at Shov;ré Speed in Races

After supervising the building
of three aluminum sailboats, three
engineers of the Aluminum com-
pany of America pooled their skill
in assembling a fourth hoat. The
result is a fast, all-aluminum sail-
boat fifteen feet and ten and one-
half inches long, with a five-foot
beam, and weighing 250 pounds
fully rigged. Already the craft has
defeated boats ranging from four-
teen 1o twenty feet, in two {ree-
for-all races. Because the three
men lacked welding equipment,
they put the boat together with
more than 3,000 aluminum alloy
rivets. Only floorboards, tiller,
rudder and stainless-steel stays
are not of aluminum. The twenty-
foot mast is made of aluminum
tubing which is tapered at the top.

AN the aluminum suiﬂ;mq.!, rfgﬁ.!, necds
te keep going is a puf of wind, bt, as
inset shows, the eraft carries o fwo-
cy”n:ier outbhoard motor o brimg her
hame if the w:'nd dies deown entirely

.
.'| v

Whlrlmg Steel Cablt. Oﬂ'er Bomb Pmtectmn for Canal

Two nn‘u:rat't En"IhE‘f‘h Tive mun{od .
system of whirling cables which they pro-
pose as d protection against aerial bombs
for such|vital spots as canals, locks and
ships passing through them. On the top of
a 150-foot steel tower would be a rotating
hub rft_',r FE in diameter. Around this hub

N J'l_-'!' "llr"-'u..' .:_at_ r__.ﬁ“___

Here iz an artist’s, coneeption of the spinning cables as they might appear
during a bomb nrtar.h]wur the Panama Canal

3
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'nuu]d hea LE:';IKI:,I:I thh d]{]]ﬂu with 225
feet of two-inch flexible cable on each,
spaced two degrees apart. As an alarm
signals approaching bombers, the hub
would start revolving and the drums would
gradually unwind until the long cables are
spinning around fifty times per minute,
covering an area 300 feet
in diameter., Each cable
in this centrifugal bomb
guard would have such
weight and speed that it
would strike the bomb
with a force double that
of the bomhb i1tself, A
L000-pound bomb falling
alt 400 miles an hour has
about 5,000,000 pounds of
kinetic energy; each ca-
kle would have 10,000 000
pounds, enough to de-
stroy or deflect the bomb.
A working model of this
apparatus has been dem-
onstrated to American
military Experts

4T
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Mighty machines of destruction are razing
homes, churches, schools, facteries and ath-
¢r buildings of Europe's warring nations,
converting the struggle into a contest of
“wivilian stamina, rather than a meeling of
armed forces. Afr armadas, heavily laden
with bombsz, aftack the enemy s principal
Cilffﬁ. sometimas in rFalds ].:.l,'frﬂq |_:|'r:|u:r“_i'
around the clock, and leave horrible trails
of desalation; yet the civilian population
rises from the ruins and begins a never-
ending task of elearing away the debris and
repairing the damage even before the roar
of departing raiding planes vanishes. And
so the baottle for oir supremacy goes on.
Above, a home “somewhere in England™
with bathroom caved in by bomb explosion.
‘An air-raid officer removes articles from
the home and hands them to the girls stand-
J'FH; an debris. Rr]..'lllf'.. u'l’ln'.'urg Wi a .!nrpq.-afn
te be fixed in rack beneath a British bomb-
ing plane that will take off to stribe in re-
faliation at same German city. Below, con-
cussion from a bursting boamb hurled this
II'?IJSI-" bus against a building in London. [lts
occupants hod time lo zcek shelter before
the bus was upset. Here air-raid workers
are lowering the vehicle to the street. Scencs
like this have been comman in raided citics

234
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Above, actual phote of German plane drop-
ping ity deadly lood over England. Right,
Britizh children peering from afr-rard shel-
ter while in the background appears the
wreckage of what had been their bedroom

Center, workmen rolling out a ponderous
aerial bomb ta be placed in rack of a Ger-
man raider. In brackeround is o row of big
-'H:lm!'r.":nr.' planes. Below, British workmen
carrying park of fuselage of a wrecked
German plane to the dump, where other
writched planes are visible. As the enemy
bambing and fighting aireraft are brought
down by anti-aircraft fire and British air
defenders, they are carted off te dumps
like this before being broken wp and the
parts wsed for building British planes.
Thus, the raiding plane bringing destruc-
tion te one zide ar the other may be used,
in time, to carry destruction back to the
very spot from which it ascended on its
original mission of death

FEBRUARY, 1941
._I'. ¥

I} il

) 1




AHETRA Y A
A LR AT T TR
T i, 1 THIGE

, \!. FRERsITE
N

HOLID s \

AN FIPBCIMG

i

HAYTER Catl

Ly TRFLE
COWTINT i3 HR CIWT

COSTACT TTFE SOl
BT O AMPRET

Fiaind CASD

TR e
21 PEE GENT

FRCHTLEIE GRTEATES
BALE AN S
O GETaSHARG HEaD

el DEFLIGIY T

woCuing B

Laft, Royal Air Force pilot and
ground crew man checking over
a cargo of bambs before the
plane takes off ta pound of the
enemy. Helow, left, drawing
shows construction and de=-
structive fealures of some of
the latest type bombs. The
large prajectile, which has a
detachable head, was wused by
Ruszian bombers in raids over
Finland. [Its nickname is the
“Molotor hreadbashe t." beoause
when the propeller unscrews
the detachable heoad, a shower
of incendiary bombz fallz from
the Jﬂ':rge proﬁe:!‘”r, thus
spreading fire over a large area
ont which it falls. fn addition, o
large amount of high explosive
in the body of the projectile iz
set off when the bomb strikes,
increasing its destructiveness

Center, right, London apartment dwelling after a bomb blasted out walls on
three sides, leaving roof and floorless section suspended in midair. Bettom,
left, German Heinkel bomber ofter erashing on English coast. [t was
brought down by Royal Air Force defenders. Right, grim reminders of
war"s herrer, these pillars point shyward fram whenee came the bamb that
wreched and set fire to the Elui'fdl'n;s in London
R

o
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Above, mechanics loading thousands of rounds of
machine gun ommunition info mogazines of o Spif-
fire pllrsm'l‘ pfnnn i Eng’!und, Spit.ﬂ'rrs are the Ffait
fighting eraft which rise to meet German bombers.
Right, bomb dropped during o raid blasted thiz
channel through an English apartment house

FEERUARY, 1941
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Abeve, left, firemen dousing ruins with waler
after German bombs dernalished this ehureh dur.
ing a night raid. Right, German recruil being
taught use of @ machine pen in Aying school.
Center, burning buildings beside the Thames
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Huge Camera Cuts Airplane Production Time

Two giant cameras, one of them
thirtv-four feet long and the oth-
er ten and one-half feet high,
have heen put to work in the
Lockheed Aircraft plant to "eut |
cornérs” in the translation of the

", engineer's drawing into the fin=-
ished airplane. The vertical cam-

< era is used first to p]‘lc:[-::-g:'aph the
engineer's drawing of an airplane

< part, which has been laid out on
a sheet of metal-surfaced wood
forming the top of a twelve hy

Looking more like
an tacimerator than
a camera, the ingtru-
ment at left is used
te phoetegraph engi-
neer's drawings laid
out on loft of air-
craft plant. It is ten
and ane-half feet
high: inzide (s a bat-
tery of eight fAuo-
rescent tube lamps

The giant lens below
projects the nega-
tive back te full
size; it has a seven-
Eyvr'rlc.ﬁ focal length,
iz about six inches
wide and ten inches
lorng. Beside i for
comparisan 15 the
lens used in a news-
man’s carméra

ninety-six-foot loft. Inside the
metal-covered camera are eight forty-
eight-inch fluorescent tube lights, The
drawing iz reproduced on a fourteen-by-
seventeen-inch glass process plate, which
is developed, then put in the thirty-four-
foot camera and projector. With this it is
projected upon sensitized metal in the ex-
act dimensions of the parts to be fabricat-
ed; these prints on metal are cut out and
used as the templates or patterns for the
shop. Prints are also made on sensitized

238

tracing cloth for the blueprint depart-
ment. This giant enlarging device will
handle metal sheets up to four-by-twelve
feet. After exposure, these are handled by
an overhead electric crane and developed
in a vast tank holding 115 gallons of de-
veloper. By eliminating duplication of
work, this photographic method of making
metal templates from original drawings is
expected to shorten time between engi-
neering and test flight two to four months.
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Lightweight Boat Made of Transpareht Il‘]lt tu:

%atmayhethefure—- iR gra e A WP 1 T i P0
runner of a line of “invis- 2 o i ; i ?

ible boats” was launched
recently by a Watertown,
Mass., youth. It is a small
boat of transparent plas-
tic, the material being
known chemically as
lic resin. Both water-
ockproof, this
rdy that it

or, the bo vels tien- LA
tor, at tra 1 This boat is made of transparent plastic mulerml g0 strong lﬁ:rl I‘J'Elh‘sl

ty=five miles an hour. lastic boats, which would be pr ;mu, ..wmi.r., are predicted .
TTo0 " (U s Tas T s T e Loy
Skau%g Rmk Frozen Qulckh" w1th Mult1- e Spray

wf r ed ; u e Slge an ice, an inch in "
gl - & thickness, niay he formed speedily ._2

: on skating rinks with an munnm-r{?'&'}“\

ical sprayer adaptable to any hy- ~2

drant. The spraver, consisting of

a series of nozzles, is moved hank

and forth over the pond as spray-

ing continues, the thin layer Df

‘water freezing as it hits the sur-

face. Because of the shallow depthq“" f

and immediate freezing, there is

no need for embankments, Satis-

HESEE pnaea e [actory skating ponds can be made
Spreading water in a mist over a wide area, this sprayer quick- at temperatures as hlgh g twentj."h§
Iy &u.'u'? up layer of ice thick enough for skating rink five degrees above zero,
| aryN
Army Scout Car Pierces Wire Coils That Jam the Tracks of Tank

Barriers of coiled wire
spread over a road in re-
cent war tests at Fort
Belvoir, Va,, failed to stop
an army scout ear, al-
~though similar entangle-
ments effectively clogged
the treads of army tanks.
In real war, however, it is
probable that there would
be a series of coils capa-
“ble of stopping any kind .
of vehicle. Arr‘ny"'scl'nﬁt*nnr penetrates entanglements that would halt tank

O
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K l{&ilick-Change Cargo Plane

Serves as Army Ambulance

lions of years hence when
most of our present at-
maosphere will have been
lost. Life on Venus today,
however, cannot be of a
very high order unless
organisms have been able
to make adjustments to
conditions of atmosphere
and temperature not im-
aginable on earth. Spec-
troscopie studies show no
trace of water vapor in
the planet's atmosphere,
which is strange consid-
ering its clouds, No free
oxygen is evident on
Venus, but there is much
more carbon dioxide than
in the air of the earth.

18—

Electric Tool Puts
New Teeth in
Nicked Saws

Good ' hand saws that
have been badly nicked
by striking hidden spikes
can be mended now by a
machine that puts new
teeth in any saw, no mat-
ter hiow worn or damaged.
The tool is eleetrically
operated, and restores the
saw in less than a minute.
It is not merely a filer;
after putting in the new
teeth they must be setand
fled. It can change cross-
cut teeth and set to rip,
or vice versa.

b
& |}
&
' , e
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i With enough space for twelva cotz, this airplane which uswvally hauls
& B freight can be concerted inte Rying ambulance within twenty minutes

"

o t Az a forerunner of its new aerial ambulance division now
= in process of development, the army medical corps recently
© . demonstrated the C-39 airplane. Used primarily as a eargo
. - plane, the large ship can be changed into an ambulance

i plane in twenty minutes. It carries twelve cots, and the
< crew consists of a pilot, co-pilot, doctor,
nurse and a radio operator. A
K (20 % B
Venus Pictured as “New World” -~
and Mars as Dying L
“~/  Venus today is at the same stage as the
earth was when life began here millions of

|
-4

3

.gear.s ago. Dr_H. Spencer Jones, British __  ———
~astronomer, believes and it seems to him

that Venus may be the next planet to sup-
port life. The astronomer also reports that
the red planet Mars, on the other hand,
appears as a world of spent or nearly spent

life, representing conditions like those that

{nzet shows the type of repair work this electric

Prﬂbﬂb]}r Wlll exist on the earth many mil=  mender can do, in short erder, on a badly nicked saw

R P
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Portable X-Ray Se:es t[-iro ug AT‘LILree-Inch Steel

For the inspection of weldings
in fabricated structures and cast-
ings too heavy to move, there is a
mobile X-ray unit mounted on a
rubber-tired truck that can be
moved about the factory easily.
Its powerful X-ray can penetrate
three inches of rolled steel or
three and one-half inches of cast
iron or steel. The controls are
housed in a well-protected lead-
lined cab. The tube rotates 360
degrees and travels four feet hor-
izontally and six feet vertically for
easy and accurate positioning. The
unit is so well balanced that, if
necessary, it can be moved from
place to place by overhead crane,

Abatie, the portable
X-ray turns its“pen-
ghnﬁﬂy eye on a
welding in a loce-
motive plant. The s ‘
view ot left shows
..-:h'“
3
L'l

m%: L2, jﬁi

its meounting; the
tube head rotates a
full 360 degrees
and moves six feet
vertically, four feet

n

horizontally. Notice
the lead-lined steel

ol
‘J g
cab which protects »
the operator g
i S =
}‘ l"""\.
3
‘II

A U AN T RIS, ()
Flzﬁi“ﬂdt-l,nﬂg Fluorescent ]famp Lf‘“ghtsL{argg A%ERS-

Jet the g‘teed for more illumination 2 : \‘:j
in large spaces, a 100-watt fluorescent L _ Pl
lamp, sixty inches long and two and one- - : "‘f
eighth inches in diameter, is being offered.
Its average life is rated at 2,000 hours.
With an initial sutput of forty-four lumens
per watt, the new lamp produces an aver-
age of 880 lumens per foot of its length, as
compared with 530 in the forty-watt size.

{[Buggy whips worth three hundred thou-

sand dollqrs are atli]ll; ,je ,meuau.t Five-foot Auerescent tube will illuminate laige area
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THEHE is one school from which no stu-

dent ever really graduates, This ultra-
modern institution, so hard to get into and
difficult to get out of, is the pilot’s train-
ing school of American Airlines, Although
it is primarily designed to train new co-
pilots, veteran line ecaptains frequently

return for refresher courses. No really
good pilot ever feels he has learmed all
about flyving.

In the old days the air lines simply

242

“Mechanical erab™ af
upper left Eraces in
ink the course you
Ay in Link Ptroiner;
right, cockpit of the
tratner. Operator in
LaGuardia Aeld con-
trod tower, aof lower
left, keeps up an in=
cessant conversation
with incaming and
departing pilats

By
Ernest K. Gann

American Airlines !I"'llﬂl

"{:1 A t-q HEE 4i
_}ﬁ--.-.; '-‘,'J.;"E.Ll L;{

picked pilots from the 'mjeam of the crop,
put them in an airplane and told them to
go to work. They still hire only the most
able pilots, but meodern flying is so compli-
cated and air-line work so different, that
the prospective pilot must he given a very
intensive six weeks training, He enrolls in
the “Big Ship School” and learns what it
means to fly twenty-one passengers day
and night. His hours are long, the work

hard, his instructors ﬂxtremely exacting,
E L i #
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Air-line flying is nice work if
yvou can get it, but like every-
thing worth while, it's not easy
to get. You are no LEiITmu:-nE
from thousands of other people
if you've always had a sneaking
desire to get at the controls of
one of those big gleaming air-
line ships. With many Ameri-
can youths the desire to be cap-
tain of a sky liner has become
a burning ambition.

Suppose you could? Suppose
vou are under thirty, have two
or more years of college, 20-20
eyes, are sound of heart and
limb, offer top character refer-
ences, and a great capacity to
learn. Suppose you've built up
a thousand hours of flying and
are ready to start all over again
with new thinking, new meth-
ods, and big ships. Given these
blessings, vou gualify., Just
now, the air lines will be de-
lighted to talk to you.

On a certain morning at nine

Top, inspector peers at instrument in
Link trainer to chech on pilot's per-
fermance. Right, pilat in trainer.
Center, Aying “under the hood,” the
instructer can se¢ out. Boltom, exam-
ining-battery on a sleeper

FEBRUARY, 1941 A

BB o

il

.m,cj{;{.u'*

243



ground a guy, and there's a broken
heart for every grounded pilot. The
air lines want to be sure you'll last
a long time. Before you finish this
first inspection you're scared to
death! The flight surgeon establishes
a speaking acquaintance with every
corpuscle vou own. You emerge
hours later limp and suspicious—but
marked “Fit to Fly."

The next six weeks you trade your
personal liberty for a pair of four-
inch gold wings. You are too busy
to worry about freedom anyway. A
notice on the pilot training board
tells you to report to a Mr. Jenkins
for assignment at eight am.

Mr. Jenking iz a quiet man, not
greatly impressed with vour flying
prowess. Mr. Jenkins flew the mail
for hundreds of nights in an open-
cockpit ship over the rain-lashed
Pennsylvania mountains and went
on to pushing tri-motored Fords
across the plains of Kansas. He is
friendly but wary and has to be
shown. He has a right to be.

“We'll just work out a few prob-
lems in the Link,” he says. The
“Link" is a cleverly contrived sweat
box which looks much like a minia-
ture airplane. Bolted to the floor, it
never gets anywhere but it certainly
seems to. A mechanieal “erab” traces
in ink the course flown by the Link
pilot. When the problem is done,
the written evidence is sometimes
embarrassing. You cannot argue

P with a Link trainer. Either you do
e, |t 3

L

|\|—'
]

Y

Teop, testing an applicant’s depth perception.
The cockpit of a transport, center, is student's
nightmare. After a Right to nowhere (right )
the moviee climbs out of the cockpit of the
trainer ta learn how he performed

you report to the flight surgeon for a
“physical.” You've seen the chief in-
structor and perhaps a chief pilot.
They like you. Now the first hurdle.
An air-line entrance physical usually
begins in the morning and always goes
on forever. Every pilot is sensitive
about his physicals; who knows, some
little thing might crop up that would
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a perfect job of flving under the
hood or you don't. Your mistakes,
however slight, are recorded for-
ever and stand out like a Broad-
way sign. You sit in the Link and
bounce around for an hour as My,
Jenkins gives you the radio sig-
nals required for the problem. You
have nothing to think about in
that black interior but a flock of
wiggling instruments, each de-
manding constant attention.

Mr, Jenkins has it all down on
paper for yvou when the hour is
finished.

“You were down to 700 feet
here,” he points out. “That's bad.”
It is. There happened to be a hill
at that particular location 800 feet
high! In a real plane you would
have flown right into it

*"Your air speed was down to
100 several times . . . watch it next
trip,” says Mr. Jenkins. “You got
in all right and hit a nice cone of
silence but it was a miracle. Why
didn't you get a better bracket on
the beam?” There are several rea-
sons why, but somehow it seems
Mr., Jenkins wouldn't think much
of them. You maintain a discreet
silence while he outlines the rest
of your misdemeanors and assigns
vou to Link time the next morn-
ing. Four out of five days in the
next six weeks you'll spend at
least an hour “Hying” the Link,
When you're finished, you'll be
handling orientation problems the
right way,

“Here's your schedule for the
rest of the day,” Mr. Jenkins smiles
finally and hands you a slip of
paper. It's ten am. You are to
spend two hours in the propeller
overhaul department of the air
line. Two hours watching the me-
chanies polish, set, and re-balance
the glistening blades are worth
fifty propeller diagrams. The
schedule designates an hour for
lunch but you must pick up a nav-

igational computer, maps, and’

sun-glasses from the stockroom.
You have twenty minutes left for
a sandwich.
At one you report to the airport
{Continued to page 116A)
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FoodTrain for Group of Hospitals
Serves Many Cafeterias

1 A

=

Top, tractor ready to haul food cars to their respective hospital
cafeterias; kottom, eprs lined up, in ﬁ}'#ef_uzn for loading

A= L

Many cafeteriir;:qt Iﬂﬁht:éd in iu}kﬂis buildings of
the Colorado state hospital are served by a stream-
line, stainless-steel food trai®™owed by an electric-
battery tractor. All the food is prepared in a single.
kitchen, where the cars line up for loading at plug-
in stations resembling hitching rails. Each car has
comparimenis for both hot and eold foods, the tem-
peratures being controlled electrically, and when
the {rain is ready the tractor hauls it through a sub-
way tunnel to the several buildings. At each build-
ing one car is detached from the train, placed
aboard an automatic elevator and sent up to its
assigned cafeteria. There it is rolled into place and
forms part of the serving counter.

€[ On top of a factory near the Chicago airport is a
huge neon advertising sign directed only at air
travelers, for it can be seen only from the sky.
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Dive Bombers and Seaplanes Swell Navy Fleet

Fleets of training planes and warplanes
are joining the navy as American aircraft

The low-wing training
seaplane above (v a Ryan
“ETM-2" on one of fts
text Mights. From the
Douglas production line
al Sanfa .\_fu,ﬂ'“:u Comes
_the “SBD™ dive bomber
shown af right, intended
far coaperation with the
. 5. Navy. Reports in-
dicate it iz superior fo
the German “Stala™

(¥
i

’l,x.
L

factories push the production of new ma-
chines for defense. The “SBD" dive
bomber, already in quan-
tity production at the
Douglas Aireraft plant at
Santa Moniea, Calif., is
one of the latest additions
to the naval air arm and
is reported to be superior
in performance to the
German “Stukas,”" For
training purposes the
Ryan Aeronautical com-
pany is building two-
seater seaplanes. The
“STM-2" iz a low-wing
open cockpit monoplane
with a 150-horsepower,
air-cooled, in-line engine.

Make-Up Kit and Mirror in Auto Clips over Sun Visor

Make-up kit on visor unfolds in convenient position
for wse of the driver or passenger in front seat

[l

248 o 2

Kept out of sight while it is not being
used, a kit containing mirror and toilet ac-
cessories for the car may be unfolded
quickly when there is a need for tidying
up. It fits over the visor, being held by two
clips. Included in it are comb, vanity case,
nail file, cleansing tissue, matches and cig-
arettes, pen and pencil set, and it has pock-
ets for driver's license, maps, stationery,
memo book, sun glasses and gloves.

(L2
Felt Hats Are Made from Milk
to Meet Fur Shortage

Due to the decline in exports of rabbit
and cony from Europe, American hat man-

POPULAR MECHANICS
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ufacturers are experi-
menting with felt made
from casein wool It is
expected that 500,000 to a
million pounds of easein
fiber will be used in hat
manufaeture this year,
Synthetic wool from
casein was developed five
years ago, but since there
has been no serious wool
shortage in the United
States the conversion of
casein into clothing ma-
terials has not grown rap-
idly. Milk producers with
an annual surplus of skim
milk are anxious to de-
velop this outlet for their
product. It takes thirty
quarts of milk to furnish
the casein to make a dress

f synthetic wool. .
of synthetic woo 5[/”3 3

Long-Flame Torch
Has Many Uses
in Small Shop

Discharging an intense
flame from six to twenty-
four inches long, a “flame
thrower"” is now available
for many tasks that re-
quire application of heat.
Chief among its uses are
crisping paint on stone or
brick, thawing out frozen
pipes, sweating pipe fit-
tings, preheating and an-
nealing. Both the length
and intensity of the flame
can be controlled easily
by the operator,

With thizs terch a twe-foot Aame iz available for
crisping paint on brick wall or other uses in :hop
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Man-Made ‘Thunder Cloud’
Creates Million-Volt Crash ¢

This “skyseraper” of capacitors reproduces the action of a thunder cloud
in storing up electrie charges and releasing them as lightning

Storing up electrical charges and then releasing them in
one flash of lightning, like a real thunder cloud, a surge
generator built by Westinghouse has been placed on public
exhibition at the Chicago Museum of Scichee and Industry.
The tower-like apparatus takes its power from an ordinary
110-volt line, packing it into a discharge of 1,000,000 volts
compared to a force of approximately 100,000,000 volts in
natural lightning. The tailor-made cloud
shoots its bolt across a gap, accompanied
by a sharp thunderclap, shattering a heavy
pine block inte small pieces. Patterned
after lightning surge generators used in the
electrical industry for testing transform-
ers, insulators, circuit breakers and other
equipment, the “cloud” stores its electrical
charges into ten capacitors made of thin
sheets of aluminum foil, approximately
33/10,000-inch thick. These capacitors are
so arranged that they may be controlled
to produce discharges of any desired force
between 100,080 and 1,000,000 volts.
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. A"GEM FACTORY

The pearl is the only precious stone
which is created by a living animal, Its

S chemical composition is calcium car-
. bonate and the protein, conchiolin, Es-
J sentially it is the same material known
as mother-of-pear]l which lines the in-
: terior of many shells. Built of overlap-
« ping concentric lavers, a cross-section
- of a pearl looks like an onion sliced in
J
APANESE scientists have perfected
] ** a method of growing lustrous, shin-
ing, big-as-peas pearls and today pearl
b =2 culture is a $1,000,000 industry in that
&J < country. The industry is carried on at
4 : twelve places in Japan and the South
4 P, Seas. Fishing grounds and laboratories
~  gover 40,830 acres: more than 1,000
"o workers are employed; and approxi-
..5:_5‘_ matedly 5,000,000 oysters are under cul- e a5
tivat{on. From New York to Rio de ?;P;::ﬂ';:e:: m‘f;:.ﬁ i::ﬂ.d::;:?:int :r:f“
Janeiro, from Hollvwood to Singapore in the tubs. Circle, opening oyster to ex-
the throats and wrists of lovely ladies e
glow with Japanese culture pearls. shape and luster
248 , - N A POPULAR MECHANICS *
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on the HALF S ELL

. half. Highest quaht}r ¥d e
pearls are those in i
which the layers are
. extremely thin. The
peculiar warm-
hearted iridescence of
~a pearl is an optical
phenomenon caused
by refraction and re-
flection of light from
the tiny corrugations
-, on the pearl’s surface.
How pearls are
formed has bheen a
_matter of discussion
* by scientists for many
centuries. Some
thought that a grain
of sand becomes the
nueleus of the pearl.
Others were of the ppinion that internal an oyster shell, a small crustacean or even
pathological conditions caused the pearl. a fish.
Still others advanced the theory that the The pearl oyster in Japan is known as
pearl is formed in the presence of para- the Japanese “lingha” and is a species of
sites. Some pearls have no nucleus while {Continued to page 122A)
in others it is a grain of sand, a chip from

Teop, baskets, each containing 100 oyslers,
being lowered inte bamboee rafts which
Toat, there to remoin for years. Bottom,
fc.ﬂ, ovster rafts con be towed cwraw if aws-
ters are threatened. Right, model of “Lib-
: ; : erty Bell” containing 11,600 pearls ~
,’ oy 1. | wigp “L
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Hand Snowplow on Wheels

}Ti_‘) Clears Wlde Path
| <-Wum“ .

I'-1,

FPlow built Like hand truck saves laber in pushing
snow off sidewalk; wheels help in moving it about

Removing snow from sidewalks and
driveways may be accomplished quickly
.. with a wheeled snowplow patterned after
/' the hand truck. The blade is curved and
d . tilted to throw snow off to one side. Wheels
3 . are rubber tired and the frame is electri-
~¢ = cally welded. The plow cuts a thirty-two-
wal " inch path in snow up to eight inches deep.
3 Hl20f ——
5 Altimeter Designed for Auto
. Used in Mountains

Motorists who drive in mountainous
country frequently notice a change in the
performance of their cars due to variations

o

Altimeter shows driver when car reaches high level

250
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in air dJ;snt,_v at different altitudes.
altimeter made especially for automobiles
now enables them to watch engine opera=-_
tion more closely. One model, reading i%
100-foot divisions, ranges from 500 feet be-/ :
low sea level to 5,000 feet above, and an-
other is graduated in 200-foot 1nter~.ra.l.-s and?
reads from 1,000 feet below, to 10,000 and
16,000 feet abuve sea level The instru-
ment, two and one-half inches in diameter. +
can be attached easily inside the car, as un'.§
the center post of the windshield.

N1Q & =,
“Tailored” Sprinkler Confines
Water to Lawn

Water is spread only where it is wanted ~
by a permanent sprinkler “made to order” %
to suit the shape of each individual ]awn.%
The unit is installed flush with the ground;~
and connects with the faucet through flex-
ible copper tubing under the sod. When
1.-.=1t-::1 ds turned;on, the_ H!JIEH]\].L"I: rises and~%

Cuttle 7.0 ¥ 3 ord T

Ao

i, AAN~] ‘_; M

Y, o [,

-}:. :._'? .t;'.n'f r,

PAL

AUTOMATIC
S —
COFPFER FIPE “DRAAIN

T,
Sprinkler unit, center; insets show shield and plan %
of lawn., HBottom, how sprinkler would be insialled

sends its spray skirting along the edge of
the lawn, regardless of its shape, but avoids
sidewalks, porches, etc. The heart of this
action is a small shield surrounding the)
sprinkler head and having hills and valleys
that govern the distance that the spray will
travel in any direction, This shield is “tail
ored” to fit any lawn., An automatie drain
under the sprinkler opens when the water
is shut off, so the pipe cannot freeze.

4
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Back Yard Swimming Pools Bulpt at Low Cost
el gy M ; [

i

- P ! - N f &
Muass  production ‘et ds Yoo
made it possible fo build a swim-
ming pool in your back yard for as
little s $1,335, the cost including
an underground filter plant, recir-
culaling eguipment, submarine
lighting and a dicing beard. Above
is the “display room" of sample
suimming pools built by a Los
Angeles firm

Typical pool is eighteen by thirty-
three feet with maximum depth af
cight and one-haolf feet. Network
of reinforced steel iz lard in exca-
vation, then concrefe is shot under
high pressure fo form ore-picce
shell four inches thick with com-
pressive strength of more than
4,000 pounds te the square inch,
proof agaeinst frost or earthgualke,
At right eenter is the rough-fna-
ished concrefe shell; bottom, spray-
ing concrate at high pressure, Left,
the finished pool with colored tile
trim and smooeth alabaster fnish
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) WHil-E millions of men throughout the
world have been frantically engaged
in destructive warfare waged by new and
secret devices, during the last few years,
several hundred earnest American scien-
tists have been just as busy training an
army of their own and perfecting a weapon
which may go a long way toward making
a better civilization tomorrow,
The army of the scientists is an army of

m
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Electron microscope fupper left) magnifies up to
J0.000 diameters: right, fountoin fows oz drinker
breaks light beam. Center, a phateeleciric relay.
YElectric eya™ in circle turns on rad lights on tower
near LaGuardia airpert during darkness or fog

electrons, countless billions strong. The
weapon is the electronic fube—mo secret
weapon, to be sure, because among the
common types are the tubes in your radio.

If these electronic soldiers wore uni-
forms, the uniforms would be overalls, for
America’s research geniuses are just learn-
ing how many novel and super-human
tasks can be performed by the docile little
workers, so tiny that an electron is small-
er, compared to a grain of sand, than is the
grain of sand compared to the whole earth,

So feeble that a dim beam of light can
push them around, these electrons are so
powerful when put on the job in vacuum
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tubes—some tubes the size of a
peanut shell, others the size of a
man—that they can start, stop and
otherwise operate industrial ma-
chines weighing hundreds of tons,

Their \-'E‘!I‘.Hﬂ!i.l”:_.-' is shown in the
General Electric plant at Schenee-
tady, N. Y., where a tube is manu-
factured that can detect one-
gquintillionth of an ampere, while
other tubes are being made that
will pass a peak current of 15,000
Amperes,

Many jobs now performed by
electrons in overalls formerly re-
guired one of the human senses
such as sight, hEEI'iJ‘lE and touch  Giant stamping machine (top, left) stops safely when hand in-
H.“.d thl.". Proper response h? hand terrupts beam of Westinghouse Phototroller. Right, high-

z % I.Iﬂﬂ‘n;ra tubes, Lﬂ‘t, center, treacting cable insulation in electric
oT fODf—, but did not I'EHH}' require oven. Bottom, placing elements in a fifty-kilowatt radio tube
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Tap, left, testing General Electric tubes used for

therapy machines; right, “electric eye” starls in-

—amect spray ex cow enfers barn, Circle, photo-control
regulates conveyoer. Bottom, electrons open doar

a brain. The phototube, mierophone, and
thermocouple can now replace the eye, ear,
and sense of touch, and other vacuum tubes
form the “nerve system” to transmit in-
structions to other electrical devices like
motors and magnets, to act in place of fin-
gers, arms and legs,

A remarkable example of their efficiency
ig provided in the manufacture of steel for
tin cans which is now produced in strip at
high speed, and reeled. The resulting rolls
are pulled out and cut into sguares to be
tin-plated. The strip goes through a pin-
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hole electronic-tube detector.
Holes over fifteen mils are “de-
tected,” but nothing iz done
about it right then. The strip
goes through a thickness gauge
and any part over .0003-inch
too thick or too thin is detected,
but again nothing iz done about
it at the moment. Now the strip
goes through a shear and is cut
up into sheets that stream away
on a conveyor, Just at the crit-
ical moment the control re-
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members some holes and a trap opens in
the conveyor and the bad sheet falls
through into a cart. The control also re-
members a thin spot, so another trap opens
at the proper time and down goes the thin
plate. The same occurs at another trap if
a thick spot were found.

At the end of the conveyor a phototube
counts the surviving sheets. Every time
ten sheets have passed, the frame on which
they are stacked is moved an inch. After
the next ten it moves back an inch, result-
ing in a pile in which each ten sheets is

. offset for easy pick-up for annealing.

The average American is best acquaint-
ed with those infinitesimal toilers-in-tubes
in connection with radio, television, tele-
phone and other means of communication.
Some have seen how they open and close
doors, start and stop elevators, check traf-
fic on highways, count, sort and inspect
-packages, switch off and on city lights and
measure illumination for thousands of
scamera users. They know that geologists
dispatech battalions of electrons from a
miniature portable broadcasting station
down into the earth and some of them come
‘back to report the presence of metal among

. the rock and sand formations far below.
Other electronic tubes indicate the location
of oil pools.

_+ Many realize the roles they have played
detecting submarines and airplanes, in

aiming guns, in forming beams to guide -

planes to safe landings, in advising fliers
just how high they are flving over a moun-
tain and in heating tissues and speeding up
blood cirpulation while streaming into the
body in [the form of health-giving short
Waves,
these same health-giving short waves are
being employed in packing plants to kill
the deadly germs of trichinosis in pork.

And re¢latively few are aware that elec-
tronic tybes will “frisk” visitors to a peni-

tling output and improving prod-
processes.
{Continued to page 137A)
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Closed Hooks of Weedless Lure
Snap Open as Fish Bites

Left, hook in position te make the coteh. Right,
hook closed against the lure

When a fish bites, the closed hooks of the
latest weedless lure snap open and snag
the nibbler. A wire underneath releases
a spring which snaps the hooks into the
open position. Before the hite, the lure
may pass easily through weeds, since th

. hooks are closed and fitted snugly into

holes in the lower end.

1'\ ) -li__.:II ‘-]_'—-L!‘r_—
Chair with a Foldaway Back
Converts into a Stool

Serving a dual
purpose, a high-
seatl chair is con-
vertible inteo a
stool. It has a com-
fortable back
which swings for-
ward and down
when a stool is de-

can be adapted to
many uses
throughout the

at the kitchen
counter, the laun-
dry, in the game
room, and at the
drawing board or
workbench of the

home s.hnrp I
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Sun-Tan Lamp for Traveler th;z trigger is pulled completely back, and
Fits Compact Suitcase

Built into a compact suitcase, a portable  constructed and
sun lamp you can take along while travel- ‘qurks swiftly,
ing gives a healthful tan with only a few * { Ei

! minutes use each day. A quartz mercur

Quickly set up wherever vou stoep, this health lamp
folds into small case for traveler's convenience

at the same time the safety latch (behind
the trigger guard on a rifle, or in the butt
of a revolver) is depressed by the remain-
ing fingers, The irigger then moves for-
ward thr EE-twecntleﬂ'l.?nf an inch to fire,

Nl ’f iat j __—I-...Lq..-LJ: .

Thrbatless Sheet-Metal Bhear
Cuts Large Size Pieces

For small shops
and basement
workbenches, a
throatless shear is
available that uses
a long-handle le-
ver instead of the
customary grasp-
ing motion, There
are no projecting
parts to limit the
size or shape of
any piece put un-
der the cutting
blade. Safe to op-
erate, it is sturdily

arc tube produces the twelve effective -_~,Cha1n Door Guard Rings Alarm

bands of ultraviolet. The unit weighs less
than seventeen pounds,

Release of Trigger Fires Gun
as Safety Latch Is Pressed

Instead of firing when the irigger i<
pulled, a new type trigger fires the shot w-
when it is released. An additional safety |
factor is a latch which must be depressed
to permit the gun to fire. The trigger is<
adaptable to firearms of both slow and
When the weapon is grasped,

and Pmtects Hame e

"Bell forms part of lack mounted on deor. If door rlq_,.l
forced apen, catch presses trigger, ringing alarm

[

. Automatic warning is sounded by a door |
guard of the chain type if the door is forced ~

% tothe limit of the chain’s length. It is sim-
pIe to attach to house doors, since its ac-#
_tion is entirely mechanical and there are.

7'no wires or batteries to install. The sliding .

Notice the safety latch in front of revolver bnﬂ——‘-.l:'lmh on the chain presses the hell-rmgmg

which must be depressed before revelver will fire
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“¢rigger when it reaches the end of the slot.

e
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RAFTSMAN

. SPRAYED

OUR name, initials

or any other de-
sign can be etched on
glaze by using a simple
paste solution and a
steneil. The etching pasie consists of an aeid
golution, which is mtxed w Lih a quantity of Mal-
linckrodt roach=ki er, containing 95
per cent of sodium fluoride. Ifthis specific pow-
der is not available at your docal druggist, he
will be able to obtain it for
First make up the acid solution as given at the
top of the next page. Then' add the powder until
you get a smooth paste. This will produce a mat
finish when applied to

must be mixed in a Idad or wax-impregnated

container. If a very smiall quantity is to be mixed !

you can do it on a sheet of waxed paper. It is
applied to the glass Wwith a toothpick-and-cotton
swab or with a lead spatula. Be careful not to
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APPLIED WITH

ass. The etching pasie |

Wax
MAY BE

OR

BRLUSH,

Paper doilies provide stencils to cover work
te be etched while spraying with wax
L—G&M 5{/25?’ 7/6



ey cils and are available in many designs.
~ Masking tape also comes in handy for

v straight lines and blocking off areas.

A wax china marking pencil
can be used to draw on glass
and will form a good etching
resist when you want the lines
instead of the background to
be protected. Cut pieces of
adhesive tape into small sten-
cils such as stars, moons and
other tiny figures, and stick
them directly to the work as
a resist. Coat the back of the
tape with wax and cover the
adhesive side with waxed pa-
per while cutting the
design. The waxed pa-
per will peel off readily
afterward. Another
practical resist is a soft,
heavy cord scaked in
melted wax. Shape it to
form the required de-
sign and stick it to the
glaze while the wax ig
warm,

By following this sim=
plified process, anyone
can make glass etching
an enjoyable hobby,
Only ordinary skill is
required and there's no
end to the number of

ACID-S0LUTION
FORMULA
Glacial acetic acid, 3 parts:
distilled water, 3 parts;
sulphuric acid (add
cautiouslyd; 1 part

allow the paste to touch the
skin, as it will cause burns
and for this reason it is ad-
visable to wear rubber
gloves. Should any get on
the szkin, wash off immedi-
ately with running water.
First get a suitable steneil
to cover the portion of the
surface to be etched. The
stencil can be stuck to the
glass with rubber cement.
Then, apply a coat of yellow
beeswax over the entire sur-
face not covered by the sten-
cil. One method of applying
wax is by means of a brush.
Dip this in turpentine, rub it
on a cake of wax and then
apply it to the glass, The wax
must dry before the stencil can he
removed. Another method of ap-
plying wax is to spray it, using
equal parts of paraffin and yellow
beeswax over both stencil and
work, the wax being dissolved in
_ gasoline to make a solution suit-
able for spraying. In using the
. spray gun, the wax will run if it
is held too close to the stencil; if
too far away, the deposit will be
in tiny beads. The correct distance
is found easily by trial. Suitable
stencils can be obtained at any
paint or wallpaper store, if you do |
not wish to cut your own. Small R NS
paper doilies make excellent sten- Tape is hest for sm

:L Waxed cord used n-n flat surface

attractive designs that
can be etched in mir-
rors, tumblers, plates
and other dishes. Even
gilhouettes of yourself
or members of your
family can be copied
from photographs and
used to provide a per-
sonal touch.

all stencils
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Turned Cabinet Handles Have Metal Inserts

Bright, metal linoleum binding
give these wood cabinet handles
a neat, modern appearance when
the handles are painted to harmo-
nize with the cabinets. Semi-cir-
cular in shape, the handles are
made by turning wood disks and
then cutting off portions of oppo-
site edges to produce the handles,
Before doing this, however,
grooves are cut in the edges of the
disks to take the metal binding.
Also, the backs of the handles
must be countersunk to take the

\—"““':h
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ends of the binding. The handles
are attached with screws driven |
through the drawer fronts from
the back side. When the handles |
are attached horizentally the un-
derside of each one is hollowed
out to provide a grip. If mounted
vertically, shallow depressions |
made on each side of the handle ¥
serve the same purpose. |
—Axel E. Ogren, Chicago.

HANDLE
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Barrel-Stave Snow Fence Rolls Up for Convenient Storage

To keep snowdrifts away from the door
of his garage, one homeowner made a
cheap snow fence. It consists of a number
of barrel staves, drilled and strung on
lengths of stout wire or rope. The fence is

z
=
=
1.-—
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easily erected or removed and rolled com-
pactly for storage, and saves many tire-
some hours of shoveling to get into the ga-

rage after a heavy snowstorm.

Upholstery Tacks Hold Checkers
from Sliding on Board

To permit playing checkers on a train or
in an auto trailer on the road, without dan-
ger of the checker
men sliding about cHn:u: 1
on the board, drive ,\/ .
upholstery tacks -
into the centers of 3
the black squares
and drill holes of
corresponding
depth in the cen-
ters of the check-
ers. The rounded
heads of the tacks allow the checkers to be
pushed on or off the squares without ac-
tually lifting them each time, yet prevent
the checkers from being dislodged by
jiggling the board, especially when it is
supported on the laps of the players.
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Instead of pouring paraffin over glasses
of jelly, shave it into the glasses and
pour in the hot jelly., The wax will
melt and rize to the tep, providing a
seal. Below, slotted clothespins slipped
over rim of a pan hald strainer cloth
siretched in place

Remewving large pictures to clean
them iz done easily without a lad-

der by wsing a notched stick to life
the cord off the hook oz cbove

When putting cut Howers in a vase,

push the stems through a paper doily.

which restz on Pop of the vasze and
keeps them in neal arrangement

Left, wire mesh stretched over the top
of a large can provides a portable
* eleaner for a dust mop. Bricks weight
the can fo prevent tipping. Below,
mending a fear in a sweater or similar
garment is simplified by stretching the
cloth over a glass fumbler and hold-
ing it with a rubber band

POPULAR MECHANICS



" DRIPPING
FAUCET

- CORD

An anneying faucet drip may be si-
lenced temporarily by tying a string
to it with the end troiling into  the
‘basin ag abeve. Damaging cellar doors
when upenr'nr them against a stap is
avaided by using the shock-absorbing
step at the right, which has a spring
to cushien the jar

Children will be unable to climb up on

chairs and ante a table if the chairs

are fastened together on opposile sides

of the table az below. Right, a clio on

the underside of a lamp table will keep
the cord off the Roor

L h
r$ﬁ: =
T TR A |
:

FEERUARY, 1941

E!UPM HAMDLE
3

If you have a chimney extending in

one corner of a room, the boskcase

shown at the left will wtilize waste
space and dress up the corner

el

Hum of a screen-door spring can be
cilenced by ingerting pieces of leather
between the hooks and spring as above

I {11111

]

ELONG

STIFF cLOCK 3PRING
FELECTRIC CORD -+,
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Small Metal Articles Polished
Quickly with Hand Drill

Having a number of small copper bowls
to polish, I did the job easily with a hand
drill. The handle of the drill was clamped
in a vise carefully, after which steel .rool
was twisted and held in the drill cl.uck.
Then by holding the work on the wool and
turning the handle of the drill, the job was
done in a jiffy. If desired, the wool can be
inserted tightly in a short metal tube,
which is put in the drill chuck.

—5Sam C. Donaldson, Pasadena, Calif.

Repairing Hollow Silverware
with Portland Cement

When one of our
silver candle hold-
ers broke at a
crimped joint I re-
paired it with
portland cement.
The wax that was
originally placed inside the holder at this
point was melted out in boiling water, 1
then replaced the wax with portland ce-
ment mixed in water to the correct con-
sistency, inserted three finishing nails in
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the wet mixture at the point of the break
and assembled the holder. This was held
in a correct position in a wvise for about
three days to give the cement time to zet
permanently,

—W. F. Schaphorst, Newark, N. J.

Twisted Wire Makes Simple Rack
for Sorted Nuts and Washers

A practical rack
for a supply of
nuts and washers
may be made by
twisting several
strands of wire to-
gether, The rack
may be hung on a
wall or set on a
bench for greater
CONVEMIENCE.

Bent Shafting Straightened Easily

A short length of small drill rod or shaft-
ing that has become bent may be straight-
ened by elamping it in the chuck of a lathe
or drill press and rotating it at a speed not
greater than 700 r.p.m. Bore a hole slight-
ly larger than the rod in a piece of cak or
other hardwood. Press toward the chuck
with one hand and pull away with the oth-
er. Holding this position, slowly move the
wood the length of the rod. If the bend is
bad, it may require several pulls before
the bend wvanishes. If the wood binds and
smokes, use oil or grease,
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Dressing Up Old Auto Seat for Use on Porch

Ideal for your poreh, sun room
or recreation room, an old auto
seat can be changed completely
like the one shown. An entire seat
taken from a four-door sedan is
screwed to a simple, inexpensive
wood framework, after which a
slip cover is dropped over the as-
sembly. The framework consists
of two box ends having feet to
raise the seat to a convenient
height, and a rail at the front and
back to permit attachment of the
seat. The endsz are covered with
plywood, pressed wood or other
suitable material, and the arm
rests can be padded
to provide extra
comfort, burlap be-
ing used to hold the

padding in place. It is
a good idea to make the
legs longer than nee-
essary so that they can
be cut down later to
the exact lengith de=-
sired, with the rear
ones slightly shorter
than the front ones to
give the seat the most
comfortable tilt. Also,
if you wish to make a
de luxe job, you ecan
upholster the entire
assembly, padding the
ends all around, in
which case a slip cover
iz not necessary.

Rubber Bands Prevent Twr,stmg of Block When Sawing

When vou have a short piece of wood to
saw and it is difficult to hold in pesition
while sawing, slip two or three rubber
bands around the work as indicated. Frie-
tion between the rubber and the surface
on which the work is supported will aid
greatly in holding the work firmly in place.

—William Swallow, Brooklyn, N. Y.

QA little taleum powder sprinkled inside
ice bags or hot-water hottles before stor-
ing them will help prevent the sides from
sticking together,
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Carpenter’s Square Used as Guide
When Hanging Wallpaper
'
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Difficulty of maintaining a true margin
when hanging strips of wallpaper may he
overcome by placing a steel square on the
floor with one end resting against the wall
and on the edge of the strip previously at-
tached. The loose strip may be swung
against the edge of the square and the
brushing and attaching begun in full con-
fidence that it will be straight and smooth
at the bottom.

Container Releases Dried Glue

No trouble will be experienced in clean-
ing out a container that has been used for
mixing waterproof casein glue, if you use
a poreelain or china dish and coat the in-
side with a film of melted paraffin, After
vou are through with the glue, merely al-

W LiSH COATED WITH PARAFFIN

low the excess to harden in the dish and it
will form into a shell-like piece, which can
be lifted out and discarded, leaving the
container ready for the next batch.

Half of Hollow Rubber Ball
Hand Grip for Tight Valves

To aid in open-
ing or shutting
hot-water and
steam wvalves, one
janitor carries in
his pocket a half,
hollow rubber
ball. This provides
a cool and com-
fortable grip for
easy turning.

Inverted Brackets on Shelf
Make It Portable

Having occasion
to use a shelf that
could be moved
about the shop
from place to
place, I first at-
tached the hrack-
ets in the regular
manner. Then the shelf was reversed and
serew hooks were driven into the wall so
that the shelf could be suspended from
them.—G. E. Hendrickson, Argyle, Wis.

Adjustable Circle Glass Cutter

A small vacuum cup and a 6-in. ruler
are all you need to make this circle glass
cutter. The vac-
uum cup should be
of the type that
has a small bolt
molded in the top
to fit through a
hole in one end of
the ruler, A circle
can be scribed hy
just slipping a
notch in the cutter
over the ruler edge at the right dimension
to give a correct radius for the circle.

Use crumpled soft tissue paper damp-
ened with furniture polish to remove dust
from the corners of polished floors.
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By BESS LIVINGS

HERE’S a chance to put your
woodworking lathe to work
in making up a number of attrac-
tive novelties for various practical
purposes., Painted in bright col-
ors, each one catches the eye as
something clever and unusual.

Flower girl: It's puzzling how
flowers will stay fresh in the hands
of the demure maiden shown in
Figs. 1 and 2, until one discovers
that her skirt conceals a tumbler
into which the flower stems ex-
tend. The skirt is shaped on the
faceplate from a solid bloeck of
pine, first hollowing out the inside
to correspond with the shape given in Fig.
4, before turning the outside. The bhody is
spindle turned, flattened and hollowed to
receive the sleeve pieces, and finally dow-
eled to the skirt. The sleeves and arms are
held to the body with an elastic cord
threaded through holes made in the parts
as indicated, and knotted at the ends.

Frolicking-fish candlestick: Perched on
waves which form the bases, two plump
little fishes of the kind shown in Fig. 3 pro-
vide novel candle holders, The body of the
fish iz turned 23 in. in diameter, after
which the tail is flattened to %4 in. thick.
Whittle the fins from ¥4-in. stock and saw
the base from a block 25 in, wide. The fins
are glued in slots, and the fish is screwed
to the base.

Paper-weight duck: The abnormally
long neck of the squat little duck shown in
Fig. T is actually a pencil, while its body
serves as a paperweight., The detail in Fig,
7 shows how the body is cut after being
turned. Melted lead is used to weight the
body. The duck’s head is drilled to fit
snugly on the upper end of the pencil as
in Fig. 5.

[ E!,,.q_ e I
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FEATHER OF
EHEET METAL

Clown sewing kit: Hidden
away in the body of this com-
ical fellow, Fig. 6, are practi-
cally all the items needed for
mending. It is turned in one
piece, after which the head is
cut off below the ruff. Then
the body is bored lengthwise
for small spools of darning
cotton, needles and a thimble.
A cork pincushion is glued to
the bottom of the head.
Jack-of-all-trades; Pretzels,
doughnuts aned cookies, or
jﬂ\‘.’ell':\f‘, such as h]‘ﬂ:'f:lt:L:—c,
necklaces and rings, are but a
few of the many items that can
be displayed on the spindly
arms of the versatile chap
shown in Fig, 9. Wire from a
coal hanger may be used for
the arms and legs. Fig. 8 gives
dimensions of the body and
base. Wooden beads are used
for the hands and nose.
Mexican powder box: Con-
cealing a supply of face pow-
der in his rotund body and a
lipstick in his sombrero, the
eolorful gentleman shown in
Fig, 10 will prove a favorite on
any dressing table, The lid
and box are turned separately
on the faceplate, turning out
the inside of each and rabbet-
ing the edges to fit together
snugly. Then the two pieces are
placed together and mounted
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between lathe centers to shape the outside.
The lipstick forming the crown of the hat
should fit loosely in a hole at the top so
that it may be removed easily. Allow it to
project about % in. above the top. The
base iz notched at the front and back to
simulate feet. The inside should be sanded
smoothly and shellacked.

Mexican table set: The Mexican couple
shown in Fig, 11, and the "“jumbo"” cactus
in Fig. 12 provide novel containers for salt,
pepper and sugar, The cactus is turned by
following the method deseribed for the
powder box. It should be finished smooth-
ly on the inside, The handles are notched
around the edge and hollowed out in the
center to resemble flower blossoms, The
one at the top can be turned with the lid
and later carved, while those glued to the
sides are turned separalely. Holes bored
lengthwise through the salt and pepper
shakers are tapered at the bottom to fit the
corks, after which a number of small holes
are drilled through the top to meet the
center opening,
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Match Stick under Scored Line
Breaks Glass Quickly

To break a pane of glass guickly and
evenly along a scored line, one glazier
places a match stick under and parallel
with the line, then presses down on the
glass at either side with his fingers. The
glass breaks quickly and smoothly.

Extra Rung on Extension Ladder
for Additional Safety

On extension ladders that have one rung
missing where the automatic locks are

ENES
FLATTENED

placed, there is a certain amount of danger
presented by absence of the rung. To over-
come this hazard, one painter installed an
extra rung made from a length of pipe, as
shown, without interfering with the oper-
ation of the locks. The ends of the pipe
were flattened and drilled to take bolts,
which hold it securely in place.

Repairing a Cracked Firebox

in Your Furnace

Here's the way to repair a crack in a
furnace firebox so that it will give zervice
for ten years. The crack and the inside and
outside surfaces for 2 in. around it are
cleaned and these areas swabbed with a

STEPS IW FIXING CRACK iM FIREROX

= {-
.
| CEMEF\T AND ‘|5E-" ]
H'\-U kM

rag soaked in a thick water-glass solution.
This liquid is then wiped off until nearly
dry. Next, furnace cement (black paste
type) is rubbed in thoroughly on these
surfaces to effect adhesion not only within
the crack but around it. Strips of asbestos
paper 1 in. wide are coated thinly on both
sides with the cement and then wadded
into the crack, using a blunt stick. Then
apply more cement and smooth off. Cover
these areas with asbestos paper which has
been cut and had one side thinly coated
with cement before applying. With an ice
pick or awl, carefully punch holes through
the patch for an inch or zo and insert
machine bolts fitted with washers large
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eénough to straddle the
erack. Tighten these and
smear more cement over
them. Again put on
patches of asbestos paper
with cement and smooth
over with the fingers. Be
certain the edges of these
patches feather off and
are cemented firmly
where their edges touch
the metal of the casting.
—Linus M. Webb, Syra-
cuse, N, Y.

Patch on Blowtorch
Soldered with
Red-Hot Nut

Soldering a hole in a
gas lantern or blowtorch
bottom where solder
alone would soon be worn
away is best done by ap-
plying a protective patch
of sheet metal. The patch

OMAERRLS TR
N i

BLOWTORCH BOTTOM

is shaped to a good fit and
both contacting surfaces
seraped until bright, after
which acid-core solder is
applied to each surface.
A large nut is then heat-
ed red hot and laid on the
patch. As soon as the sol-
der melts, the nut should
be pressed down firmly to
force out the excess sol-
der before it is removed.
—George Nealley, Santa
Rosza, Fla.

[ Tears in rough-woven
window ecurtains can be
mended neatly by joining
the ends of the torn
threads with clear finger-
nail polish.
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Collapsible Trestle Folds Flat
and Can Be Transported Easily
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Especially handy for paperhangers, picnickers, ete., col-
lapsible trestles of the type shown can be made easily in
the home workshop. Parts are all cut from % by 2%-in.
stock. Side members are identical and are hinged together
at the top as indicated, Cross rails either can be mortised
and nailed or butted and secured with corrugated fasteners.
A small piece of webbing tacked in the center prevents the
trestle from collapsing.—G. Marks, Chicago.

Old Auto-Tire Rim in Screen Sifts Sand Quickly

To speed the
gifting of sand.
one mason placed
an auto-tire rim
in the sand
sereen. The sand
was shoveled in-
to the rim by one
of the workmen
while another
moved it back
and forth to force
the material
through the
screen, Smooth
the side of the
rim so it will
slide easily on
the screen.
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Patterned from ifs protetype, the muf-
fin stand, either of these tweo grace-
Ful :mﬁhin.@ a!ﬂnds will be fnunr’ [ FE-1:8
ful as well as plen’.ﬂ'ng In appearance,
Walnut and mahegany are the mosc
appropriale woods to vse, although for
a bane-white finish, any hardwood can
be selected. The construction of one
stand requirez the use of power tools,
while the other can be made enﬁrci_f
by hand. The circular shelves are
notched to receive the legs which are
fastened with serews. The legs af type
A" ferminate in a ball turning, while
in type “"B" a separate piece is added
to the top shelf to provide a handle

POPULAR MECHANICS




i
1
]

3 5 Rouwn-

HEAD SCREW

LEGS SPACED
120% APagT

5
THE DOWEL HOLE

| ARE BORED BEFORE
|| COMPLETING THE

N

MATERIAL 1, IST—Type A

TURMIMHG
1Pe 34 XS ¥ 38 In —Tape
1Pe 3 x 8@ iy —Frant Jeg
1 Pe o ox1nx 10n. —Ton shelf
1 P ax il x 11 i —=arits F shalf
f I;c 237 12 X 12 {0 —Hottam ahelf
Ll

25X 3 x5 in—na))

MATERIAL LIST=Type 1
1P 15 » ipx 10 in.—Top shaly
1Fe S xpxn In.—Center shapp
1P, bow iy w 1l in.—Hottom shelf
3 CS 'k K Thx My in Legrs

4 L H
2 1 x Lown iy —Ping
Note—FRnti Vies Lo be made af
muile or hiren

FIRST STEP
RUBBER

SECOND STEP

THE LEGS ARE CLAMPED TO BALL

ANDS
EANS OF RUBBER B
E:D,.g FROM OLD INNER TUBE

FEBRUARY, 1941

27



Extra Table on Drill Press Catches
Small Parts Dropped from Chuck

RUBBER HEEL

To avoid damaging drills accidentally
dropped through the center hole of his
drill-press table, and to hold small parts
handy, one mechanic attached a wooden
table under the regular one. The notch in
the end of the board fits snugly over the
drill-press post, and a loose hinge pin in-
serted through holes in the fork allows for
attachment and removal in an instant. Al-
though the weight of the board will hold it
firmly in position on the post, it may be
prevented from slipping under vibration if
a rubber heel is tacked onto the underside
in such position that the edge of the rubber
contacts the post.

Bent Hook Better to Make Rugs
Than Straight One

s An efficient hook
i e A to use in making
A %5" IRON ROD rugs is one that is
bent about an inch
or so from the end.
You will find this
superior to the av-
erage straight
hook as the arm
may be held in a

an
o

natural position while working. To make
one, bend a length of rod to the shape
shown, taper the bent end to %: in., and fit
a wooden handle to the other end.

Fire Door on Hot-Water Heater
Kept Open by Spring

The fire door on |
a coal-burning
hot-water heater
will stay open
while adding fuel
if you install a
spring as shown.
As indicated by
the dotted lines,
the spring is not
detached when the
lid is closed.

Removing Tackiness of Tape

After a strip of
friction tape has
been wrapped in
place as insulation
around a wire, it
is frequently diffi-
cult to pull the
joint through a
narrow tube or
orifice due to the

' adhesiveness of
the material. The tackiness can be re-
moved if the outside of the taped joint is
gprinkled liberally with talcum powder.

Notched Faceplate Is Timesaver
When Turning Square Work

I find that four
equally spaced
notches filed in a
lathe faceplate are
a timesaver when
centering square
work to be turned.
After drawing two
lines across the
end of the work in
the usual way to locate the center, place it
on the faceplate and adjust it until the
lines match the notches as indicated. Then
mark the work for the screws, drill the
holes and attach it.

—Martin Mittermiller, Marshfield, Wis,
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This Small-Game Trap Is Sprung Electncally

DoOR FRAME
MUST SLIDE
FREELY

A

L-SHAPEDR FRAME
SCRLWED TO INSID

= BATTERY ELBOW CATCH

Highly efficient for trapping small game,
this “humane” trap allows the caged ani-
mal to move about, permits the “catch” to
be observed and studied closely and to be
releazed without handling if desired. Here
is how the trap is sprung: The animal,
when within the trap, must step upon a
critically adjusted treadle to reach the hait
which is placed on the floor at the far end
of the cage. Movement of the treadle pro-
duces an electrical contact which melts the
fuse wire supporting the raised trap door,
allowing the latter to drop. Although pine
can be used, hardwood is best for the
framework, which is covered completely,

Serewdriver Blade Magnetlzed

A small screwdriver of the type
a very shurt blade and a huﬂnw m

carried, can be magnet]
keeping a small alloy
A magnet of this type has a much greater
charge than can be given ordinary steel,
and when placed in the handle will enable
the screwdriver to pick up ang hold iron
or steel serews of almost any size.
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including the “bottom, with suitable wire
mesh. The upper eircular detail shows how
the contacts are attached to an inner
Li-shaped frame to which the treadle is
hinged. A small block, to which a light
spring is attached to hold the circuit open,
is fitted to the treadle to overhang the edge
directly above the contacts. A No. 32-ga,
iron wire is suitable for the fuse wire, and
several dry cells or a storage battery will
furnish ample current to operate the trap,

—DMajor Lenox Lohr, Chicago.

with. Magnet in Handle




Portable Step on Ladder Rungs
Eases Strain on Workman

Tired feet caused by standing on a lad-
der may be avoided by using this step. It
can be made in a few minutes from secrap
pieces fitted to form a box with one side
open, the ends being slotted to slip over
two rungs on the ladder. Cleats are nailed
at the top of the slots for added strength,
and the top is covered with a rubber stair
tread. When used on some ladders with
rungs close together, it may be necessary
to cut an opening in the side of the box so
that the lower rung can be used,

Auto Tires Mark Fishing Holes
Cut in the Ice

Ice fishermen in
a Wisconsin com-
munity employ old
auto tires to mark
holes cut in the
ice. Also, the tires
support a signal
flag and a short
fishing pole as in-
dicated, The same

idea can be carried out as a safety measure
for skaters, by using the tires to hold warn-
ing flags' where there are air holes in the
ice that might be dangerous.

Steel Tape to "Fish’ Electric Wire
Through Small Hole in Wall
When “fishing”

wire from inside a
wall out through a
small hole, a steel
tape will enable
you to do the job
quickly. The tape
is unreeled, folded
in the center and pushed thrcrugh the ht:r]e,
It conforms to the space between the walls
to provide a loop through which the wire
is pushed or dropped. Then when the tape
is pulled out, the wire comes with it
—Eugene L. Smith, Ellington, Mo.

o o i e,

Artist’s Brushes Held on Tumbler
b}r Bobby Pins

Bent to the
shape indicated, a
couple bobby pins
make an ideal racl
for holding your
art or showeard
brushes conven-
iently at hand.
The pins clip over
the tumbler con-
taining a cleaning
solution

Tape Protects Work from File

In using a file, it often happens that the
opposite side would mar or ruin the work
were it to come into contact. In such cases,
it iz a good precaution to cover one side
of the file with a strip of adhesive tape,
which may be stripped off easily afterward.
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Quilting can be done at home maore
cnnt.'enl'en!!y when s'r.rnpurtfd by this
handy work frame for the guilt which
iz always taut, and it can be advanced
toward the worker from where the
tufting may be carried on from a sif-
ting position. Common pine will do for the framework,
but hardwood should be wsed for the piveted gquilt
bars te prevent sagging. Using screws in azsembling
will permit the frame to be token apart ecasily for
staring. The tenoned ends of the guilt bars can be
formed by gluing short dowels in centered holes, or
the stock itself may be rounded at the ends with a
wood rasp. Ratchets fitted with pawls to hold the quilt
taut, are attached te the ends of the bars. To fasten
the qr.r”i‘ ta the frame, short lengths of bins tape are
sewed to two edges of the guilt and tied to the bars

A Fxdxes”
\}\ 93

2\

HALF=LAF
JOINT

Fridnay
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Indirect Water Heater Flushed
by This Simple Hookup

S, Lbﬂé&;. Tl i 8

GIEYNYE
‘\\*—E
If you have an indirect hot-water heater
on a boiler of your home-heating system,
here's a good way to flush it at intervals,
which i=s necessary if corrosion on the coils
is to be kept at a minimum. In the cold-
water or outlet side of the pipe leading to
the heater install a gate valve and a faucet
as indicated. To flush the heater, merely
close the gate valve and open the faucet.
This will cause water to flow from the tank
down through the heater and out of the
faucet, thus carryving away rust and other
foreign matter that will accumulate in the

coils unless it is removed.
—Edward N, Avery, Dunmore, Pa,

WATER TRUCET

Cutting Tenons on Circular Saw

Most woodworkers saw tenons by stand-
ing the piece on end and turning one side
to the saw ripping fence, When the less
experienced worker tries this method, he

leans the piece one way or the other and
the tenon is tapered. You can be assured
of a flat, even-thickness tenon if you lay
the piece flat on the table, raise the saw,
remove the amount needed and use the
rip fence as a butt gauge to assure even
lengths of all tenons. A series of cuts, close
together, removes most of the wood and
then the piece is pushed across the saw
from side to side of the blade and this
cleans up the surface, leaving it flat but
rough enough to make a good glue surface.
If you have a dado head, you can clean up
the job in one cut by using cutters as wide
as the length of the tenon.

—D. C. Marshall, Manhattan, Kan.

Ventilators Closed Automatically
if Fire Starts in Building

= =T

DOORS CLDSED
DOORS OPEN

Closing of the ventilators of a barn or
other building to slow up a fire should one
break out inside the building can be done
automatically by fitting the wventilators
with weighted, hinged flaps or doors, which
are held open by fusible links, These are
cast readily from beeswax as shown and
will melt at approximately 145°. First
form two wire links as shown in the upper
detail, to be fastened to the flaps. Then
cast the wax, using an egg as a pattern to
make a plaster-of-paris mold. The various
steps are given in the drawing.

—A. Campbell, Clarendon Hills, Til.
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It’s Fun to Play This Indoor Football Game
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Played by two to six persons,
this game provides endless fun
for members of your family or
your party guests. The object
of the game is to drive a table-
tennis ball into one of the two
goal baskets at opposite ends of
the box. This is done by hitting
the ball with wooden paddles
attached to dowel rods, which
are turned and pushed back and forth by
hand. There are eight rods; the two cen-
ter ones have four paddles each, the next
two toward each goal have three each,
while the next pair have two paddles each
and the last two next to the goals have only
one paddle each. The last two rods are
equipped with stop collars or pins, which
prevent pulling the rods out of the holes.
Alternate rods have paddles facing in the
same direction. With four persons playing,

Suede Brush with Rubber Teeth Is

FOR GOAL
BASKET
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SCREW EYES

opposing teams on either side of the box,
each player grasps two rods having the
paddles facing toward his goal. To play, a
ball is dropped at the center of the field
and both teams engage in driving the ball.
More than four people can play by having
zome of them, or all of them, operate only
one tod each. The goals are simply wire
baskets, hooked to small screw eyes. The
paddles are pieces of quarter-round mold-
ing, lattice strips or other material.

a Handy Holder for Small Drills

When working with a number of small
drills around a workbench, a rubber suede
brush provides a good holder to keep them
from rolling or getting lost. The drills lay
neatly between the rubber teeth where
they are easy to pick up, and can be kept
in the order on which they are used on
the job. This is handy on duplicate work
where different drills are used alternately.
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' WHEN GUNS
_ MUST BE
l CLEAMED FROM
M muzzLE, USE A
CAP TO PROTECT
BARREL
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SWAB THE BORE WITH 8 ARUM A BRASS BRUSH
NWITRO SOLVEMT OM PATCH "THROUGH BORE THREE TIMES

lNGREﬂSED accuracy, smoother

shooting and longer gun life will re-
ward the shooter who spends a little
time in keeping his guns in first-class
condition, Given a new gun to start
with, a few minutes cleaning time will
keep it in perfect condition whereas the
neglected gun becomes increasingly dif-
ficult to clean satisfactorily.

Cleaning a rifle or shotgun involves
five simple operations, as shown by the
photos A to E inclusive. The bore is
first swabbed with a flannel patch well
saturated with nitro solvent. Cleaning should be
done from the breech of the barrel if possible,
and the muzzle of the gun should rest on a clean
magazine or a block of wood. The patch shﬂu{d
be run up and down the bore several times
saturate the powder residue thoroughly with the
solvent oil. Any brand of powder solvent avail-
able at a hardware store will do. Operation No.:2
calls for a brass brush. Runmning this up and
down the bore will remove the sticky powder
fouling partially loosened by the action of the
solvent. The brush should be pushed out of the
barrel on each down stroke. Reversing the di-
rection of the brush inside the bore does nothing
but ruin the brush. Next repeat the first opera-
tion. The object of the fourth operation is to
dry the barrel thoroughly. Start by wiping the
rod clean. You will need four to six clean
patches. Run the first patch down, up, down and
out at the muzzle end. Run the rest of the
patches through the bore once only, discarding
each at the muzzle end. The final patch should
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1GAD SHATING

~ REPEAT SWABBING WITH
NHITRO SOLVENT
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Jak e
DAY THE BORE. WITH FEOUR
*TO SIX CLEAM PATCHES

HOMEMADE :
|,' GUN VISES

FACILITATE
CLEARMING !
' DFEPF-TI-ENE

show perfectly eclean and dry. If it shows
dirt, the preceding operations must be re-
peated. The final operation is oiling. This
is done with a clean patch. Use any good
gun oil. This will protect the gun for a
period of four to eight weeks. If the gun is
to be stored for a longer period than this,
use gun grease instead of the lighter oil.
As previously mentioned, cleaning should
be done from the breech. Cleaning the gun
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from the muzzle permits the rod to rub at
this vital point, causing wear which may
influenee the accuracy of the weapon.
Some guns cannot be cleaned from the
breech. In this case it is advisable to use
a wooden or brass muzele cap, Figs. 2 and
3, to protect the muzzle, If you use a plain
jag tip for cleaning, the chamber should
be fitted with a cartridge case plugged
with wood. This will prevent the patch
from working loose as it sometimes does
when pushed into the larger diameter of
the chamber,

Fig. 1 shows the five types of cleaning
tips commonly used. The single slotted
tip is the simplest. It has the advantage
of holding onto the patch under all con=-

ditions, but has two disadvantages in that
the patch sometimes jams when reversed
inside the bore, and, the cleaning action is
often one-sided, permitting the bare sides
of the tip to rub the bore. The plain jag tip
gives a uniform ecleaning action, and re-
verses perfectly inside the barrel. The
patch sticks to the tip as long as it is in-
side the barrel, but any chance movement
beyond the muzzle or chamber will cause
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rotate inside the hore, follow-
ing the rotation of the rifling.
Without this rotation, the
pateh will drag at right angles
acrossg the lands and will

& e,

FUMNEL

RUBHER
TUBE

it to come loose. The same applies to the
jag tip with point. The point is an advan-
tage in centering the patch previous to in-
sertion in the bore. The double-slotted tip
is a first-rate cleaner, with a uniform ac-
tion. The roll jag permits rolled or wrapped
patches, and is preferred by many shooters
on this account. The patch is wrapped
around the jag as shown in Fig. 6, and can
be made tight or loose as desired. Fig. 5
shows how the plain jag is used, the patch
simply being centered on the tip, while
Fig. 4 shows the obvious way of using ei-
ther the single or double-slotted tip.

The cleaning rod itself can be brass or
steel and should be of a proper diameter to
fit the bore of the rifle. It must be fitted
with a swivel joint so that the patch will
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guickly destroy the sharp
edges of the rifling. The pateh should be of
such a size as to require three or four
pounds pressure to force it through the
bore of the rifle. A shotgun cleaning rod
does not requive a swivel joint, as this
weapon has a smooth bore, Other than this
variaiion, the cleaning technique is exactly
the same, with the exception that most
shooters prefer a wire-gauze cleaner or a
brass worm instead of a brass brush.

The cleaning operation as described can
be simplified greatly if some type of vise
it made to hold the gun. Rifles are easily
held in a simple jig consisting of two wood-
en chocks nailed to a baseboard, Fig. T.
Shotguns can be clamped in the jig shown
in Fig. 8. Clamping in a standard wood
vise is also satisfactory, but care should be
exercized in exerting too much clamping
pressure.

Other than powder fouling, the shooter
must sometimes give consideration to met-
al fouling. This is a deposit of metal left by
the bullet in the bore. If you shoot lead
bullets, the fouling is more specifically
designated as “leading.” It is cbvious that
a perfectly smooth, polished bore will pick
up very little metal fouling, whereas the
roughened, neglected bore will always foul
to a greater extent. Metal fouling in itself
does no particular harm to the bore, but it
may trap powder residue beneath it, lead-
ing to corrosion of the bore. Metal fouling
can be detected by a careful examination
of the bore, in which the fouling will show
as long streaks, flaky deposits or even ac-
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tual lumps of metal sticking to the lands
and grooves. The fouling is easily re-
moved, if attended to promptly, by using
the metal-fouling solution specified in Fig.
11. The liguid is kept in a tightly corked
bottle at all times except when actually
using the solution, since it loses strength
quickly when exposed to air. This can be
applied with a cloth patch in the usual
manner if the deposit is light. For a more
thorough action, the solution is poured into
the bore of the gun after first plugging the
chamber with a rubber cork. When first
poured in, the solution will be as colorless
as water but will assume a deep blue color
as it begins to dissalve the metallic deposit.
The action is complete in about 15 min.
Care should be taken in using the metal-
fouling solution as it will remove bluing o
the finish on the stock. After the solution
has been removed from the barrel, the reg-
ular cleaning procedure should follow im-
mediately.

Leading can be removed with the metal-
fouling solution. Many shooters, however,
prefer mercury. A few ounces of this are
placed in the barrel. A finger over the
muzzle will hold it inside, and a few tips
up and down will cause the mercury to
amalgamate with the lead deposit. The so-
lution can be used many times. Mercurial
cintment is a satisfactory remedy for lead-
ing as is also common vinegar or a dilute
solution of glacial acetic acid.

Metal fouling in shotgun barrels or any
condition of rusting or pitting can be re-
moved usually by mechanical methods as
the smooth bore permits almost any type
of polishing. The cleaning operation is
most conveniently done in a lathe, mount-
ing the polishing barrel or abrasive in the
lathe and holding the gun barrel in the
hands, as shown in Fig. 9. Steel brushes
and polishing heads for this purpose can he
purchased, or the shooter can make his
own, as in Fig. 10, to be used with paste
abrasive, steel wool or abrasive paper.

Faded Awnings Renovated Easily

Avwnings that have faded, but are other-
wise in good condition, may be freshened
in appearance by painting them with a so-
lution of raw linseed oil, 2 parts, and tur-
pentine, 1 part. The oil deepens the color
and removes the faded appearance, while
the turpentine thins the oil and helps it
penetrate—G. C. Sonntag, Berkeley, Calif,
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Plumb Bob with *Long Handle"
Saves Climbing

In building and construction work where
it is often necessary to establish a plumb
line from a high ceiling to the floor, much
time can be saved by using the line with
a handle as shown. The line iz tied to the
handle, which is then braced between the
ceiling and floor =o that the line at the
handle comes at the desired location.

Initials Transferred to Leather
with Sandpaper Letters

When you wish to impress an initial or
monogram onto leather, or similar surface,
cut the design from coarse sandpaper and
lay it onto the part to be treated. Cover
the cut-out with a hardwood block and tap
the latter with a mallet. In the case of
leather, the surface should be moistened
in the same manner as when it is to be
tooled—Kenneth Murray, Colon, Mich.




Small Corks on Sweeping Brush
Straighten Linoleum Rugs

Instead of stooping to move or straighten
linoleurm rugs on polished foors when
sweeping them, a janitor moves the rugs
with his floor brush. Rubber corks inseri-
ed in holes drilled in the back of the brush
make it easy to do this when the brush is
inverted to bring the corks in contact with
the rug.

Hot-Water System Hook-Up
for Basement Radiators

TEED AR VALVE
o i

Trouhble often
I experienced with
radiators in the
basement heating
inefficiently ean be
avoided by hook-
ing them up as
shown. The return
from the highest
radiator in the
building is run to
the radiator in the
basement, which is
in turn hooked up
with the main re=-
turn line to the
boiler. Notice that
the hot side of the
piping is made to
the lower connee-
tion in the radiator
and that the out-
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flow of the radiator is made at the upper
connection. Hot water returning from the
high radiator will circulate through the
one in the basement, thus putting an end
to sluggish basement radiators. I have used
this hook-up on many jobs and it has
worked perfectly in every case.

- —John Starker, Albany, N. Y.

Rubber Straps on Bicycle Basket
Keep Books from Bouncing Qut

When carrying A
books or other
small objects in
the basket of your
bicycle they can be
kept from bounc-
ing out by use of a
couple of straps
cut from an old
inner tube. These
are fastened to the
bottom of the basket so that they can be
stretched over the article carried.

—Clifford Tombyll, Maplewood, N. J,

FECES OF
INMER TUBE

Pails Protect Ends of Linoleum
When Rolled for Moving

To avoid dam-
aging rolled lino-
leum when mov-
ing it, a truck
driver slips pails
over the ends, The
bails are removed
and twine thread-
ed through the
pail ears to keep
them in place. This makes it possible to
stand the roll on end without tearing or
breaking the linoleum.
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GALW FAILS

o
BAILS EEMOVED

Thumbtack Driven in Ruler
Aids in Measuring Cards

Driven into the
end of a ruler, a
thumbiack will
serve as a stop to
ASSUre accuracy
and save time
when measuring
cards, photos, ete.
Be sure that the lower zide of the tack head
projects sufficiently to engage the card.

POPULAR MECHANICS



APARTMENT DOLLHOUSE
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HE four-story, step-back

construction of this pressed-
wood or plywood dollhouse gives
it more room than the average
dollhouse, without taking as
much floor space. One side of
each room is open and only one
wall of each room is provided
with windows. The elevator
shaft is incorporated with the
chimney and has a door on each
floor. A crank projecting from
the basement wall operates the
elevator, which remains at any
floor by the braking action of a
clothespin on the axle, A balus-
trade around the terrace and a
tin awning add to the appearance,
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Jig for Ripping Stock on Band Saw
Has Tensioning Arrangement

STOCK
BEING ~_ ™
RESANWED a0

Here is a ripping jig for a band saw that
permits handling stock of slightly varying
thicknesses without changing the fence
angles. Each fence angle and its base piece
are nailed together, the base pieces being
saw kerfed, as indicated, to give them a
spring action. Note that the kerfs alter-
nate as to their position. First, a pair of
kerfs run in from the ends of the piece,
then a parallel kerf is run into the center
of the base, followed by another pair from
the ends, etc. This combination of kerfs
works together to allow the board to give
at all points. Any desired degree of flexi-
bility may be had by spacing the kerfs
closer or farther apart.

Slots in Concrete-Form Boards
Hold Tie Wires

When building
concrete walks,
one workman
claims that much
time ran be saved
by sawing slots in
the form boards to
receive the tie

wires instead of boring holes for them. The
wires are merely bent, dropped into the
slots of the form boards, and twisted
around the supporting stakes.

Furniture Gliders in Pigeonholes
Lift Papers for Ea.w Removal

To make it easy
to remove letters
or papers from
pigeonholes of his
desk, one office
worker attached
gmall furniture
gliders to the front
center of each
opening. These
kept the papers
lifted at the outer
ends so that they were grasped easily with
the thumb and finger.

FURMITURE GLIDE

Painting a Straight Line on Wood
Without the Paint Creeping

Painting a straight line on wood, com-
position material or metal iz made easier
if the line is first seribed with a sharp knife
blade. The cut forms a barrier beyond
which the paint does not spread easily.
The seribed line should be very light, just
enough to break the surface.

—Walter E. Burton, Alkron, Ohio,
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Bridge-Party
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Serving Tray and Coaster Set

Appropriate for serving at bridge parties
because of its playing-card markings, this
tray and coaster set will be prized by any
hostess. The set is made from maple or
birch with inlays of black and red stick
shellac, The handles and feet of the tray
are walnut or mahogany. First turn the
coasters to shape, then rout out the centers
and fill the resulting depressions with the
shellae, red for the diamond and heart,
black for the spade and club. Smooth these
down carefully with a warm knife. When
cold, scrape the excess shellac from the
wood and sand carefully by hand. Power
sanding is apt to soften the shellac and
cause it to run. The tray panel is made
from Yi-in. maple or birch. Rout, fill and
smooth the designs as was done with the
coasters. The molding is rounded across
the top and grooved to fit the panel. The
rounded corners of the molding are turned
in a lathe, then quartered. The handles are
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routed to form a grip, and the feet are
shaped to fit flush at each corner. Before
assembling, fasten the handles to the mold-
ing with glue and small, flat-head screws,
countersunk from the inside of the groove,
With the panel in place, glue the parts to-
gether and fasten with flat-head screws
through from the underside of the feet.
Finish with spar varnish or clear lacquer.

—J. Brumfield, Philadelphia, Pa,

Rubber Boots Hung on Wall
with Tire-Section Clamps

Sections cut from —
an old auto tire | peceor 7 - -

and tacked on the "7 K
wall of a fisher-
man's cabin, were
used to suspend
his rubber boots in
an Inverted posi-
tion. The tire sec-
tions permit free
circulation of air
inside the boots. i

:



« FISH

By JOHN RODELL

CATCHING a fighting beauty is

only the beginning of the fun,
for you can both eat your fish and
have it—in wood. The time to
carve and paint a model is while
the fish is still fresh and the colors
are bright. With a sharp knife, a
=mall gouge, hard pencil, sandpa-
per and a box of oil colors vou can
copy your fish in wood and get a
realistic trophy., However, you ean
save time and work if you ean cut
the rough blanks from a block of
white pine with a band saw. Puta
curve in the body and a flip to the
tail, and yvour fish will look full of
life and fight, as well as thrilling
and beautiful.

But first you must have prac-
tice. In Fig. 8 are the lines and
details of a crappie. You will no-
tice that in a mounied model only
the front half is detailed. The re-
verse side is roughed out and the
tail left thick and substantial, Fig.
1. The rough blanks, Fig. 2, are
dressed to shape and size after the
fish has been caught. There iz a
vast amount of delicate detail in
a fish. The more pronounced
bulges and depressions are earved
and sanded, then the features are
outlined and carved in relief.
Here the edges are left sharp, The
fins and tail are shaped with the
small gouge to detail the spines
and membranes. The scales, Fig.
3, are lightly outlined with a pen-
cil. There is a different pattern on
cach fish. When ready, the after
edge of each seale is heavily seored
with the peneil. The heavy back
scales are made deeper than the
delicate ones on the underside.

Fins, Figs. 5 and 6, are made
from delicate slices of pine. They
are carved separately and mor-
tised in place and held there with
cement., Painting, Fig. T, is the
most interesting part, for here you
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see your model
turn from a wood-
en form into a eol-
orful replica. Ap-
ply a priming coat
of shellac, then a
base coat of ar-
tist's creamy yel-
low oil color.
From here, lay on
the general tones
of blue, green or
yvellow, as the case
may be. Blend
these carefully, using a finger to soften the
tints and smooth down the ridges. Outline
the features with deeper tones, then paint
in the eves, mouth and body markings.
You will see the scales beginning to stand
out as the paint dries, each edge a strong
highlight as in the real fish. When dry, in
about a week, coat the entire fish with
shellac for a lifelike sheen. A plague on
which to mount the model, Fig. 4, is rough-
carved from white pine to resemble a plat-
ter, the model being fastened to it with a
couple of wood pegs. Using a gouge to dish
the plague without smoothing down the
gouge markings iz effective as this pro-
duces a slight simulation of water.

SECTIONAL
\W
fﬂ
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Small Bicycle Made from Tricycle
by Using Old Parts

____,_

Any boy can have a lot of fun riding this
bieyele, which iz made from an old tricy-
cle. The trieyele frame is cut off about
3 in. back of the seat post and threaded
with a pipe die. Then a standard bicycle
fork is cut off 1'% in. above the crown and
likewise threaded with a pipe die, after
which a sleeve or pipe coupling is used to
connect the two parts. If both parts are
not of the same size tubing, a reducer can
be used instead of the coupling.

—E, E. Youngkin, Altoona, Pa.

Windshield Wiper Blade Aids
in Applying Glue

The next time you have the job of ap-
plyving glue in either a straight line or
when one edge must be perfectly straight,

try using an old windshield wiper blade as
a straightedge. For ease in handling, at-
tach a potlid knob in a hole of the blade
where the actuating arm was formerly at-
tached. In use, simply place the blade
along the work where the limiting glue is
to be and wipe back and forth with the
glue brush. In lifting the blade after the
job has been finished, tip it over on the
rubber edge, press firmly and pull slightly
toward the glue. This will squeegee any of
the adhesive that has tended to pass be-
vond the limits of the desired line. Then
lift it up and wipe off any glue that may
be adhering to the rubber.

—Frank Bentley, Council Bluffs, Iowa.

Side Disks Prevent Scratch Brush
from ""Grabbing” Rods

Anyone who has attempted to clean or
smooth up a rod or tube of small diameter
with a motor-driven scratch brush has
found that the bristles have a tendency to
grab the rod and pull it between the wheel

and the tool rest. Aside from any injury
done to the tool or the work when this
occurs, there is danger of drawing the
hands into the rotating wheel. As a safety
feature for use while polishing or remov-
ing rust from this work, I attached a fiber
disk on each side of the scratch wheel so
that the bristles are exposed only s in.
—W. C. Wilhite, Carlinville, Tl
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Upbholstered “Log” Footstool Easy to Make

EBGE CHAMFERED
I : ¢

e

Unusual in appearance, this footstool is
inexpensive to make and will fit in well
with any type of home furnishings. It is
cut out easily with a seroll or band saw or
with a hand coping zaw, and requires only
the simplest upholstering. First saw out
the end pieces to the dimensions given and
chamfer the front edges of the circular

portions. The reinforcing pieces
secrewed to the inner surfaces of
the end pieces are attached
with the grain running at right
angles to that of the end pieces
for added strength. The body
of the stool is thin plywood or
pressed wood which is bent
around the reinforcing pieces and
screwed to their edges, A strong piece
across the top of the body supports any
weight put on the finished stool. Notice
that the top piece is braced with trian=
gular pieces at the ends. Finish the ex-
posed wood of the stool as desired, and
then apply the upholsiering material to
the body. This material should be of a
tvpe that will harmonize with that on the
furniture in the room where the footstool
will be used. Padding under the cloth
around the main part of the body can be
light, but it should be fairly thick on the
top part so it will provide a cushioning ef-
fect when the stool is used as a seat.

—Wm. E, Boyd, Newmarket, Ont., Can.

Denatured Alcohol Removes “Gum!” from Saws and Abrasive Cloth

By experimenting, I have discovered that
the “gum” picked up on saw blades or
abrasive cloth when working sappy woods
can be removed by using denatured aleo-
hol on a cloth “swab” or old toothbrush.

FEEBRUARY, 1941

This method has enabled me to keep my
saw blades perfectly free of fouling and has
increased the effective service of garnet
sleeves, disks and belts,

—Charles H. McNutt, Champaign, 111
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RIGHURES

vantage point from which
the skyline can be viewed.
Take wour camera there
at dusk and select a good
viewpoint before total
darkness sets in to make
moving about difficult.
Compose a picture so that
a building with many
lighted windows, or with
a floodlighted wall, is near
the center of the nega-
tive, or have the building
io one side or the other to
achieve the most interest-
ing composition. Perhaps
a row or two of street
lights can be made to lead

: C 3 (et | to it: or a tree might be
The lleminated skyf_me at | [ e RLI-LF,'\-:-TE—E-} o Bk 'l_-u‘iL_: | ol r...ht- e
the top was a compesite ex- | | ﬁli-_F_'_.._‘--—!:_:_ i e made to silhouette a

g i b -8 - ; i :

gk sl NS e i s, T SR e, . drooping branch against
6.8, at dwsk, to: eblaim . [j pULES ATCEILING STa b & | P M
slight u:jl’rnjﬂ t'ﬂ'f';:t ;I build- | W~ RETED FORMARD ANE U e part of the building. If
rags, and aller daork o sec i 2 __—:'|% }'ﬂLI " L‘-||.:'r' ig !;"”‘5-';“ 1”1{1 “.n]l

ond exposure of 45 zec,
Film had artificial Iight
»p-!&d of 50, The Jr'm!_'y
Veghted entrance ta the Chi-
cage Field Museurn above,
was made with an exposure
of 2% min. ol F:6.8, (Noami-
nated by lights an building

By THOMAS P. LAKE

"N,TITH the increase in speed of modern
panchromatic ermulsions, no amateur
photographer need foregoe the pleasure of
night photography, even with the most in-
expensive equipment., Where it was for-
merly necessary to make time exposures of
many minutes duration, today a few sec-
onds will suffice, Any camera capable of
being held without movement on a tripod
or other support can be used.
Most cities, even the smallest, have some
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lighted, perhaps vou can
make pictures like those
shown in Figs. 1 or 9.
The camera, of course,
will be fastened on a tri-
pod, or held securely on a
box or stone wall. Have a small flashlight
handy to inspect the lens diaphragm and
to look at the second hand of your watch
during exposure. In your camera you
should have one of the fast panchromatic
films; one with a speed in artificial light of
about 30 iz excellent. And even if you
don't use a light meter, many cameramen
find it convenient to use these ratings,
which can be obtained from almost any
camera dealer. For closeup pictures a hand
flash-gun is useful, although many beauti-
ful pictures can be taken without the use
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of flash bulhs. For exposures,
check the data given with the ac-
companying pictures and compare
the photo you are to take. Keepa
careful record with complete data,
and you will soon become familiar
with your equipment and peculiar
conditions.

Fireworks are an especially dra-
matie subject. Focus the camera
on the spot where rockets or
bomhbs are bursting, and open the
shutter, If you are lucky in antici-
pating the correct moment, a rock-
et will curve into the air and then
explode, dropping a shower of
bright lights. Close the shutter
when the burst has reached its
widest expanse, just before the
lights have begun to fade away as
they fall. The negative will show
the trace of the rocket as it rises,
and the path of each ball of light
after the rocket bursts. Avoid
maore than one exposure until you
become familiar with the results,

Time exposures of buildings are
a surprising source of interesting
photographs. In pictures of im-
posing entrances, such as shown
in Fig. 2, see that the camera is set on its
tripod at a location where direct lighis are
shielded by eolumns, ete. This was done
in taking this photo as detailed in Fig. 3.
Bright lights may be included in a picture,
but the exposure must be shortened to
avoid halation (fog) around each light.
The shorter exposure records less detail.
Fires often give the photographer spectac-
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e BULE BEHIMD
T OBJECT-

LIGHT REFLECTED[| %
A UPWARDAND BACK, L
TOWARD BUILINMNG | L

Photo 4 taken with lens shutter open and the diaphragm set at
f:6.3, with one bulb Aashed behind the statue. Photo § taken
the same way except that a second bulb was Rashed in front
of stafue and 25 Ff. ta right of camera. Lower phote is a com-
posite exposure—3 sec. at F: 11 for lights and backgreund, after
which a bulb was Aeshed fram camera position te give detail in
the shadows and te highlight the reflections on the stalués

ular pictures. It is difficult 1o overexpose,
because the rapid action of the flames and
the hurrying firemen demand a fairly
quick exposure. The picture in Fig. 13 was
taken at dusk with an exposure of 1/7
sec. on the fastest press film.

Figs. 4 and 5 show two different effects
of a single setting. Fig. 4 was made with a
bulb flashed behind the statue, the light
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Photo 8 was produced by a I-min.
exposure with diaphragm set at f:11.
Photo 11! was taken from front seat
in theater at exposure of 17100 sec.,
and diaphragm set at §:2, while the
scene in photo 12 required a 2-sec.
exposure af F: 11 without Rash bulb

being directed upward and
toward the building, Fig. 6
gives the details of arrange-
ment. Fig. 5 was made in ex-
actly the same way, except
that a second bulb was flashed
in front of the statue about
25 ft. to the right of the camera.
The second flash bulb is respon-
sible for the strong modeling
light on the statue, and makes it
stand out against the dimly
lighted background, Fig, T gives
the details of arrangement. Fig.
8 illustrates the effects that occur
when seemingly ordinary lights
are photographed. This is a com-
posite exposure, First, a 3-sec.
exposure for the electric lights
and background at a lens open-
ing of f:11, and second, a small
bulb flashed from the camera

252

position to fill in detail in
the shadows and also to
make the highlighting re-
flections on the statues.
Interesting pictures can
be made of the pattern of
light from such a common
thing as a lantern.

Stage photography, or
pictures taken from the
first few rows on the main
floor, requires a very fast
lens as well as fast film
because the exposure
must stop movement on
the stage, Fig. 11, and do
this without the assist-
ance of flash bulbs, Yet it
is possible to take 1/10
sec, and even 1/5 sec. ex-
posures without a tripod,
if one of the methods of
holding the camera mo-
tionless is practiced and
mastered. Fig. 10 gives
the most commonly used
methods,

Close-ups with figures
can be made, however,
with lenses of normal
speed where conditions
are such that the figures
can pause for a few sec-
onds., The photo in Fig, 12
was made in this manner
with a 2-sec. exposure at
f:11 with only the usual
theater lights. Almost
anyone can remain mo-
tionless for this short in-
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terval, and the variety of
such pictures that can be
obtained is endless. This
picture could have been
taken with an £:2.5 lens as
a snapshot, when 1/10-
sec. exposure would have
sufficed. A lens hood is
very important in such a
situation, for the bright
lights are likely to cause
lens flare, or streaks and
circles of white fog in the
picture.

Figs, 14 and 15 were
made with the light from
the show windows only,
and the exposure was
only 2 sec. at {:11. Pic-
tures made through win-
dow glass require special

f\.
e g
LIGHTS WITHIN THESE

LINES WILL REFLECT
" INTO CAMERA AND
MAR PICTURES

M [

-

Rubber Band on Mailed Photos Lessens Chance of Bending

As a protection for photos sent in the
mail, be sure to slip a rubber band over
opposite corners of prints and corrugated
board. This keeps the prints from slipping
beyond the edge of the board and being bent,

€[Small round tins in which powder and
rouge are packed make excellent flter
cases. The color and exposure factor of the
filter may be lettered on the lid.

FEERUARY, 1941

.Fl'r-:-ﬁg'hn'ng scene demanded fairly fast exposure af
1/75 sec. on fastest film. Store-window photos tahen
with illumination from windows enly aveiding refec-
tions from passing cars. Exposure was 2 sec. at f:11

precautions to avoid reflections which usu-
ally appear as bright spots or streaks in
the print. The diagram in Fig. 16 shows
where the troublesome area lies. Particu-
lar care must be taken to avoid reflections
from the lighis of passing cars.

RUBBER BAND




Accuracy of Shutter Speeds Tested
without Special Equipment

T 7 AN

CARDBOARD

Accurate enough for all practical pur-
poses, this method of testing shutter speeds
requires no special equipment. The cam-
era is focused on a moderately illuminated
piece of light cardboard, and a control ex-
posure made. Then, to test the shutter at
any given speed, a number of exposures
equal to the control exposure are made on

a separate film. By comparing the density
of the two negatives, it is possible to de-
tect inaccuracies in the shutter, It is not
necessary to use an entire section of film
for each test exposure, A mask may he
placed in front of the film in the camera,
covering all but a narrow strip at the end
nearest the winding spool. In this way a
complete test may be made on a short
strip. The following table is based on a
control exposure of 1 sec. at £.22 and gives
the number of exposures and the correct
aperture for testing at each shutter speed.
Be sure to adjust both the shutter speed
and the iris diaphragm for each test.
Shutter Speed
Being Tested

1/2 second
1/5 u
1/10 -
1/25 o
1/50 o
1/100 *
1/200 *
1/280 *
1/300 *
1/500 *

MNumber of
Exposures

Stop
Oponing

o aOO WA=

For cameras which do not stop down to
f:22, the control exposure can be made at
f:16 and the number of test exposures at
any given speed doubled.

—John G, Roberts, Chicago,

No, CR405, Tie Rack. 13 In. by 10 in,
Full-sige pattecn 00

WALL BRACKET—CRS514. Attractive peacock
cutout. Ends are 10 in. by 24 in. Full-size
pattern Z5c.

PIPE RACK—CR529. Silhouctte of sailboal in
background. #'% in. by 12 in. Full-size pat-
tern 15«¢.

FRETZEL STICKS—CR422. Figures in Colonial
dress 4 in. by 8 in. form novel pretzel holders.
Full-size pattorn 20c,

CHILD'S CHAIR—CR408. Twa “Scotty”™ cut-
outs 12 in. by 12 in. support plywoed seat.
Full-size pattern 20c.

POPULAR MECHANICS PRESS
Dept. CR-1, 200 E. Ontario Chicago

Spare Time Profit from Your Scroll Saw

Turn your spare time into money by
making and selling attractive jigsawed
novelties. Any of the following plans
will be sent to yvou postpaid upon re-
ceipt of the amount listed. Also ask for
our complete 128-page catalogue of over
500 practical handicraft plans and over
1,700 helpful books.

CORNER SHELF—CR488, Shaped like large
butterfly. Sides are 515 in. by 12 in. Full-size
pattern 15e.

LAWN FIGURE—CR458. Small girl with sprin-
kling can. 18 in. by 23 in. Full-size pattern 30c,

MAIL BOX—CR532. Attractive leaf design
worked into front pancl. ¥ in. by 12 in. Full-
size pattern 20c.

No. OR57). Book Ends, each I In by 5 In.
Pull-pize pattcrns, both for 20c
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“Built-In” Receivers

‘_.' THILE planning your new home, or re=-

modeling an old one, you have an
excellent opportunity to include conven-
ient and decorative “built-in" radio instal-
lations, Modern interiors automatically
suggest ideas that are easily carried out
at low cost. In older homes, and in rooms
decorated and furnished in period style,
wall niches, bookeases and wall cabinets
offer ideal locations for concealed instal-
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lations that do not
introduce a modern
note with furnishings
that may be Colonial
or mid-Vietorian.

The built-in book-
case shown in photo A
is utilized to accom-
modate complete radio
and record-playing
equipment that is
completely out of sight
when the doors are
closed. In photo B we

gee a pair of custom-
built cabinets of knotty pine, to match the
paneling in the room. The cabinet at the
left houses the receiver and automatic rec=-
ord player with a record cabinet below;
the twin cabinet at right contains a special
high-fidelity speaker. Photo C shows a
simple modern arrangement in which the
radio chassis, with special matching panel,
is let down into the top of the built-in
combination bookcase-divan. Wires lead-
ing to the speaker at the opposite end of the
boolcase are concealed under the shelf,
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By M. N. Beitman

ESIGNED especially for high-gquality
reception of loeal broadeasts, this
easily built unit uses low=priced standard
parts and serves a number of practical
general-purpose applications. Suitable
for use with any radio amplifier, or pub-
lic-address system, it may be employed
to bring educational programs into class-
rooms where they can be amplified by
means of the school P.A. system, or, for
|'|,_'}f_u]:ﬂ' broadeast distribution in hﬂ_‘l_\:]:li-
tals, or similar public institutions where
such amplifiers are available. The exper-
imenter can use this quality radio tuner
to bring old sets up to date. Many of the
older console receivers had excellent au-
dio amplifier stages that are still useful,
or he may prefer to build one of the sev-
eral good inexpensive amplifiers deseribed
in recent issues, as any a.f. amplifier with
an oulput of 8 watts, or more, may be
used. The type shown on page 135 of the
January issue is one good example.
To eliminate inherent noises and sim-
plify construction, a tuned radio-fre-
quency cireuit is employed in the tuner.
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GENERAL-PURPO:! 'UNE,R

Shielded “Miller” coils are
used, and the eoil coupling
the detector is of the un-
tuned type. The circuit is
just selective enough to
separate the local stations,
but is sufficiently broad to
pass the entire group of
side bands required for
high-quality reception of
musical selections.
Forming and drilling de-
tails for the sheet-metal base are given
in Fig. 1 for those who wish to make
their own. However, this chassis base
drilled as shown, is available from several
of the large radio mail-order parts houses.
Photos A, B and C show various views of
the completed unit, with and without the
tubes in position. The builder should ex-

W SPEAKER

B ANY  AUDRO
AWMPLIFIER -

amine these and the underside view, photo

D, ecarefully before starting construction.

A simplified wiring diagram is given in

Fig. 2 and the schematic circuit diagram
{Continued to page 132ZA)
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How to Wind a Complete Set of Plug-In Coils

LTHOUGH considerable effort can be
saved by purchasing ready-wound
coils, the beginner should take the time to
wind the coils for at least the first set he
builds o0 that he will understand exactly
how they are made. Coils are wound with
magnet wire on forms usually made of
Bakelite or similar material. For conven-
ience in changing bands, especially in the
popular low-cost short-wave and all-wave
hookups, the coil forms have prongs at the
base exactly like those on radio tubes.
Therefore it is a simple matter to change
bands as you merely remove one coil from
its socket and plug in another that covers
the required band. The number of turns
of wire on a coil determines the portion of
the short-wave or broadeast band which
can be covered with a tuning condenser of
given capacity. As the favorite capacity
for receivers of the type referred to is
00014 mfd. (140 mmfd.) the chart given in
Fig. 3 contains complete coil data for wind-
ing four and six-prong plug-in coils to
cover all commonly used short-wave and
broadeast bands, Any ribbed or round esil
forms ean be used but they should be 13
in. in diameter and 2% in. high.

SIX-PRONG FORM WITH

TICKLER INTERWOUND ™™,

All eoils should be wound in the same
direction, whether clockwise or counter-
clockwise, P.E. on the chart refers to plain
enamel wire, and D.S.C. means double silk
covered. To start, drill a tiny hole in the
coil form about %8 in. below the top edge,
as shown in Figs. 1 and 2. Pass one end of

{Continued to page 134A)
=
Wavelength TICKLER OR In 6 prong coils
use this winding as
coveed |, | SECONDARY | PRIMARY  |the tickler, and the
00014 mid. tickler as primaryt
condenser Turns Wire Turns | Wire | Turns Wine
10-20 G 3% [16P.E*| %~ 3 30D.S.C., 2 |30D.S.C.
1741 1" | 8% » yn 3 " 6 "
33-75 1a" 17% | 20P.E.5 " 516 - 111 N
66-150 16" 38 | "] W 1045 . 24 *
135270 | %" | 78 |28P.E. | %" | 16% - 45 n
250-560 | 1467 160 " B 32 " a2 i
+ Wind tickler over or between secondary turns. COIL WINDING
* Space between turns 14 inch. CHART
§ Space. between turns v inch. fis.3
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* r1) Handy teol for radia
workers prq-vl'd':; o
quich, eazy way to cut
holes in radio chassis;

available in 10 sizes

Above, operation of
toal iz simple matter
of drilling a small
hole for the cap
serew and then using
an q:l-d'fnur_'r wrench

(2} Paper dial marker cement-

ed to panel. (3) Waler-tyvpe EL il ||

sockets mounted wp-gide-down | STAND- AR -

with thumb tacks on plywoeed |NSULATOR CF'RH 'ij,-"f:’ Em: i
for temporary hookups USTARD | Far s

e »

[ g
-
f8) Flashlight cells, now tnmmlﬂ\fyw

PENCIL used in pockel-fype receivers and
ERASERS testing equipment, may be taped to-
ol gether in compact A or B-battery | 3
¢ LT units. Cells should be arr ed Fi o ; :
G PR Qv SPAEVN, @ | poteiy an’chosmn te pere ese o {3 S
for lnuﬁn: trau;!:u:iur y short soldered leads for seriss can-
‘to faulty tubes or loose - / nections. (2) Inexpensive lead-in in-
Hﬂnlcﬂr:nl (5) Emer- Je ROD sulater assembly made from porce- °
gency rup;lr on filter lain tube, stand-off insulators and a® "}
condenser Block in old = “Pyrex™ custard eup on external

. selts where one section is
found sharted, see Fig.

I. Repair wnit sheuld

_ be Z-mid., 400-valt type
3 for average case

| side. To drill custard cup for the
threaded brass rod, place eup on a Q:‘ L']

block of soft wood and pour in a lit= u
tle turpentine. Use 1i-in. drill, -
preferably a piece of 3-cornered file tg ‘.r\

E enaieet T (61 Seldering-iren stand with
.\‘?ﬂh'lh-lul,'L i | protestive-shield te prevent
WIRE #3 Wt | gecidental burng. (7) Gloss
REMONED FRORY pogpel rod, for supporting

z 2 <4 large coils, easily cut by ring-
O A 0 ¢

ing with sharp file. Rest rod .
on wood block and strike off | ]

STRIKE SMARTLY, HERE

3 o .
COMMON 2 .'u.J % ::,u‘fgﬁw
COMDLTERM. ﬁﬁ

- - — -

pqqtll:}N oF
ﬁLﬂ.pr ROD TO [
BE USED qurs-ﬂN BLOCK

AT THIS POINT
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"Violin" Sounding-Board Unit
Y Improves Reproduction

Tl"."‘l ‘-'il."‘-'\' l"- Til!lM.'IIL'r H"‘Fnd'l"l“rll
unit installed in front of speaker

\

N
L
"
o
=
_:J
™
=y -
~
8 -
| Sound posts which transmit i""'“" :
uy vibrations from rear and roards in
e, middle sounding boards front of
w fromt sounding board speaker

L/

: Even distribation o 07000
i of vibrations iR

Sound FIG. 2
chamber

formed by Sl Sounding

speaker cone board unit

and sounding:

hoard unit

:‘. Pei l:EI.' cone

Designed by a craftsman making fine
violins for over 40 years, this sounding-
board unit, placed in front of a radio
speaker, provides a zound chamber com-
parable to that of a violin. Harmonizing
the low, middle and high register sound
waves with even distribution of all vibra-
tions, natural tone quality is claimed by the
set manufacturer who includes it in new
models. Figs. 1 and 2 are self-explanatory.

CLarv-alat~ C;
Y85 - G tn_L{
Voltage-Dropping Resmtu&

Availablj it T RA Y

resistance and
wattage rating
from 100 watts up,
this compact unit
can be used for
the operation of

110-volt equip- "25.3
ment on 220-volt

supply, the dimming of photo flood la_rnps,
reducing temperature of soldering ir o
and for controlling electric motors.

Lamp Radios for Bed or Table ? N

Fitted with adjustable brackets for any
type of bed, this S-tuber with built-in® 3
reading lamp is easily tuned from a re-(g
clining position. A similar set is housed in
the table lamp shown in the inset photo.

@[ Blueprints covering radio construction
articles in this and past issues are available
for 25 cents each. Original material lists,
with names of manufacturers and dealers,
can be obtained from our Radio Depart-
ment upon receipt of postage.

NEXT MONTH—How to Build the Little Giant A.C.-D.C. Super Five. Now a full
3-tube superheterodyne, this 1941 model of the popular easy-to-build broadcast set
costs very little more than previous 4-tube T.R.F. models. Has tone control AV.C,,
and built-in antenna. Also—How to Set Push Buttons for the New Frequencies
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By VINCENT EVERSON

UTILIZJ_NG the casing from a discarded Yi<hp.

motor to form the base for thig efficient filing ma-
chine, shown in the photo below, not only produces
an exceptionally sturdy and smooth-operating mech-
anism, fully protected from filings and dust, but sim-
plifies its construction greatly. Select a type of motor
having vertical oil cups and remove the armature and
the field coils. The bearing on the pulley side is re-
placed with a longer bearing, turned to the dimen-
sions given in Fig. 7. This extra-length bearing is
necessary to support the single-bearing crankshaft.

Next, a centered 1-in.
hole iz made in the
top of the casing, after
which a eorrespond-
ing hole is drilled, in
line, through the bot-
tom as shown in the
cutaway view in Fig,
2. In these holes are
brazed the two chuck-
shaft bearings detailed
in Fig. 1. The bear-
ings are turned from
bronze, but are not
brazed in place until
the chuck shaft and
eccentric can he used
to align them.

The eccentric is
made up of four parts,
namely: the erank,
gliding bar and the
two clamping pieces,
These parts are fully
dimensioned and de-
tailed in Figs. 5, T and
8, while Fig. 2 shows
the relative position

FEERUARY, 1941

saved time in the
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WELDED

of each when assembled. The crank pin
engages a hole in the slide bar, which in
turn fits in the keyway of the clamp. The
face of the eccentric disk as well as the
face of the clamp should be polished to
provide a smooth-rubbing surface. To
produce a quiet-running unit, the eccen-
triec must be counterbalanced as shown in
Fig. 9. This is merely a turned piece which
is located directly opposite the erank pin.

It iz important that the chuck shaft be
ret exactly at right angles to the eccentric.
To do this, first the crankshaft and disk are
installed. Then, with the rear bell of the
motor casing removed, the chuck shaft and
bearings are set in position. After that you
engage the crank pin in the clamp, fasten
the upper chuck-shaft bearing to the cas-
ing with machine screws and finally braze
the bearings as in Fig. 2. At the bottom of
the eccentric stroke, the chuck should

a02

WELLDED

come about 15 in. above the top of

the upper bearing.

Fig. 4 details the construction of
a simple, caster-fitted stand on
which the machine can be mount-
ed and belted to a motor set be-
low. The circular machine table

BUMPER —

B
:‘—"T4
o '_1'_4

|I"_‘_‘_._|.l 1

Fry {5
(5) casT-IRON CLAMP

. 1
- .—p:ﬂm

a"\k_%ma FOR PN

is supported by two adjustable

FLAT-HEAD
SCRTLWE OR

5 W
h ke |
L .F-_" AE
ANGLE
IRON
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posts, Fig. 7, which are threaded
to fit the oil-cup holes in the
motor casing. To keep filings
from entering the chuck and the
upper bearing, a bellows-shaped
cover of cloth is made as in Fig, 3
and fitted over the chuck as
gshown in the photo at the left of
the detail. The table is locked at
the desired angle by tightening
a bolt at the top of each post as
shown in Fig. 6.

Before enclosing the eccentric
mechanism, lubricate well the
sliding bar and the face of the
dizlk with light grease. Also pack

AT =, COUNTERSUNK
. L

I
CRANKSHAFT
BEARING

{C.H.ETE.EL

FLAT
O

g
AT, 2

i i T ]
15
CRANKSHAFT

"

CHUCK ANKD

TABLE
SUPPORTS

CRANK PIN HARDEH®
WIEW PRESSLD TH
hﬁs&FEﬁL:_:HP L Ly @ECCENTRHC pIsK
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(

Angles up to 12 degrees may be filed by providing
the table with a removable insert, or by filing a slot
in the top sufficiently large to clear the ehieked file

grease around the lower bearing in the
base of the casing. Note that a hole is pro-
vided in the lower end of one of the table
supports to permit the crankshaft bearing
to be oiled.

Locating Forgotten Sewer Inlet

A sewer inlet, the exact location of
which had been forgotten, was found with
the aid of a toy balloon. The inlet was
thought to be somewhere around 25 to 30
ft. below one of the manholes. A worker
climbed down the manhole, tied a toy bal-
loon to the end of a ball of string
and gradually payed out 45 ft.,
3 letting the balloon float down the
lie e main sewer. Then a workman

L above ground turned the water
through the inlet sewer, and the
worker in the manhole wound in
the string, listening closely as he
did so. When the balloon came
T back by the inlet opening, the wa-
3 ter could be heard striking it. A
4+ | knot was tied in the string at that
point. When the string from knot
to halloon was stretched on top of
the ground along the line of the
main sewer, with the knot at the
manhole, the balloon marked the
exact place to dig for the inlet.
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Hooks on Truck Support Trough
for Moving from Place to Place

To move his hog troughs from one place
to another in a large pasture, without go-
ing to the trouble of loading them onto the
farm truck, one farmer drove large screw
hooks into the truck body as indicated to
engage screw eyes in each trough. To
move a trough, the truck is backed into
position above it, one end is lifted to en-
gage the hook and eye, after which the
other end is lifted into similar position.
This is accomplished with little labor and
the trough is unloaded as easily, after be-
ing hauled to the desired location.

Welding Flux Cannot Spill

from This Container

The possibility of spilling your welding
flux if the can is tipped accidentally is
avoided with this container, As shown in
the detail, the container is nothing more
than a can having a compression-type lid,
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the center of the lid being cut out to take a
funnel-shaped section that is soldered to
the lid rim to extend down into the can. To
fill the can, the lid is merely pried off.
—R. A. Huttash, Jacksonville, Tex,

Headlight Lens Admits Light
Through Cellar Ventilator

By soldering the
rim of a discarded
auto headlight on-
to the storm-cel-
lar ventilator, and
inserting the lens
as the cap, rain
and snow may be
kept out and light
admitted te the
interior. Such
caps may be employed on roothouses, veg-
etable cellars, poultry, hog houses and oth-
er places underground.

VEGETABLE CELLAR
VENTILATOR

Barrel Staves Prevent Children
from Climbing Ladder

Annoyed by the possibility of accidents
to small children who frequently climbed
up the ladder behind him, a painter avoid-
ed the danger by forcing several barrel
staves under and over the bottom rungs.
These effectually covered the rungs so the
small children could not get a foothold, but
the staves were sufficiently flexible to per-
mit the painter to push one in with his
foot to ascend or descend.

POPULAR MECHANICS




Simple Gauge to
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,le ane tton
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Grind Tools on a Drill Press

BOLT THREADED
I MMRBERSIZE HOLE

Small blocks of hardwood
fitted with clamps consisting
of bolts and washers will
serve as gauges 1|.‘i.'.|:'|.E"|'.|. S]'.I.F_'I.l']'.l-—
ening plane irons, chisels and
other hand tools on a grind-
ing wheel chucked in a drill
press. One end of each block iz beveled
and drilled to receive a ls-in. holt, which
is threaded into the hole. A large washer
under the bolt head provides enough grip
for most chisels and plane irons. The bevel
will depend on the tool being ground; 20 to
30° for plane irons and 20 to 257 for wood
chisels. To use the block, adjust the table
and grinding wheel zo that the tool makes
the proper contact with the edge of the
wheel, and hold the block so that if it tips,
the tool will not dig into the wheel. Be
careful in feeding not to burn the tool. A
flat grinding wheel can be used, although a
cup type is better. After the first cut, place

FEERUARY, 1941

Gﬁﬂtfiﬂﬁ- chisel

a sheet of paper under the block to raise it
a trifle for the second cut. Repeat this pa-
per shimming as much as necessary. This
affords a more accurate control than feed-
ing downward with the drill-press spindle.
For hollow-grinding chisels after the bevel
has been ground, lay the block on its side,
bring the edge against the wheel and feed
the spindle up and down.

@ An enduring white paint that does not
turn yvellow ean be made by substituting
sodium silicate for the linseed oil. Zine
white mixed with sodium silicate makes an
excellent paint and brushes out easily.

305



Vise for Quick Harness Repairs
Made from Barrel Staves

BARREL
STRVES

#ho

One workman used a pair of barrel
staves to hold the heavy straps and traces,
as shown, when making emergency repairs
on farm harness. A steel hoop was bent
to form an owval loop and this was slipped
over the staves to lock them together and
hold the strap.

Homemade Egg Cleaner

After trying unsuccessfully to find a
suitable egg cleaner for use by those who
have only small flocks, we finally made the
one shown. It con-
sists of a wood
block about 2% in.
wide and 6 in. long
faced on one side
with sponge rub-
ber around which
is wrapped two
strips of emery
paper, one fine and
the other coarse.

I WOOD BLO!
SPONGE WITH EDGES i
SPONGE [ Enat This is secured

with thumbtacks
and is placed near the ends of the block.
In using the cleaner, any heavy dirt can
be removed quickly by the coarse emery
paper and the cleaning finished with the
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fine paper, after which dust can be wiped
off with the sponge rubber.
—FEdward 5. Dean, Syracuse, N. Y,

Electric Hand Drill Lined Up
with Chuck Wrench

Electric drills having a handle grip of
the type shown, at the back can be held
perfectly true horizontally by using a
chuck wrench and a length of string. The
string is tied to the
handle as indicat-
ed, after which the
wrench is sus-
pended from it
After doing this,
hold the drill per-
fectly horizontal
as indicated, by use
of a level, and file
a shallow notch on the lower end of the
handle at exactly the point where the
string touches it. Thereafter, when the
string touches the notch you are sure that
the drill is being held in a perfectly hori-
zontal position.

—H. Moore, Kirkstall, Leeds 5, England,

Assuring Water Supply for Calves

To be sure that calves would always be
able to reach water for drinking, a farmer
cut an oil drum in half and set the lower
part inside the regular stock tank near one
edge, and anchored it in place by setting
large stones against it on the outside. The
pipe from the pump then ran directly to
this smaller tank which soon overflowed
and began to fill the larger tank. In this
way the smaller vessel was always full so
that calves could reach the water.




Shop-Machine Stands Built Cheaply of Wood

After assembling sev-
eral stands to support
shop machines, I found
that the type shown was
best from the standpoint
of ease of construction,
economy of materials and
general usefulness. The
dimensions given are only
general and may be al-
tered to suit. Oak or ma-
ple iz best to use as it
gives the neceszary
weight as well as rugged-
ness. Parts are assembled
with glue, bolts and wood
serews, Provision for
mounting a motor may be

made either on top or un- BV e
derneaththestand—John |7 ., Al
Twitchell, Port Jervis,

New York,

For clean plowing under ex-
tremely trashy conditions, or
where a heavy, green cover crop
is to be turned under, many farm-
ers equip the tractor gang plow
with long trash wires as shown.
These are cut from heavy smooth
wire, sach about 8 ft. long, and
usually are attached to the colter
shank as in the detail. Tension
eaused by the wires dragging un-
der the furrow slices keeps them
taut at all times while the plow is
in operation.

—W. C, Lammey, Naperville, 111,

&
4 TP.J-II_I-NG WIRES - EACH 8 F'l' LOKG

Mimeograph Stencils Folded Ink Side In Will Not Dry Out Quickly

When mimeograph stencils are o be retained for use from R
time to time, usually they are filed between sheets of waxed > STENGL
board or paper. With the ink against the filing sheet, it often
dries and sticks so that the stencil is ruined if left for any length
of time. By folding the used stencil ink side in, I have preserved
steneils in excellent condition for a period of as long as a year,
The stencils, thus folded, need no papers or other separators
between them.—G, E. Hendrickson, Argvle, Wis.

€ An old or cheap fountain pen filled with ink eradicator is a
handy applicator when removing tiny ink marks.
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\Semif2etable TUBE

Two large Tungar tubes convert a.c.
to d.c., supplying 30 amps. of current
%, for light welding and electroplating

By C. A. CROWLEY

OUNTED on a dolly, this tube con-
verter, Fig. 1, supplies up to 30 amps.

d.e. at voltages up to 60 volts when used
on a 110 to 120=volt or 220 to 240-velt, 25
to d4l=gyele or 50 to 133-cycle ac. line.
Complete information to make one to op-
erate on your particular line supply will
be given. The outfit draws a maximum of
about 2 kw., On 110 volts the draw is 20
amps., and on 220 volts the draw is 10 amps.
The circuit is shown in Fig. 2. Units need-
ed are a tapped plate transformer for out-
put voltage regulation, a filament trans-
former to supply current for two Tungar
reclifier tubes (No, 217283), a choke coil,
besides resistors, condensers and switches.
You make the transformers and choke coil,
Plate transformer: Cut the core pieces
from No. 26-ga. silicon steel. Two sizes,

- RY
WINDINGS ON PRIMAC
OF PLATE TRANSFORMER

PLATE TRAHNSFORMER
(5SEE FIGS. 3-10 AND TABLES)
TO [ I0=WOLT |
O

B0-CYCLE

/ ALC.
D.P.5.T.
SWITCHES

COMDENSER
FILAMENT TRAMSFORMER }
(SEE FIG5. 5-7 AND TABLES)
SRR 2 MFD. 200 VOLTS
16 MFD. 200 VOLTS I ||
i [ | Mo, z2fi24n (80D | 1%
RESISTANCE REACTANCE COIL Mo, 16} 624 | 400 e T
(SEE FIGS.13-15 AMD TABLES) . | |
RESISTAMCE =y 1
ot (o |

| | 156 | 100 |
I-“,ﬁ [ 1|.'-|."II| Mo B Ii5-'ﬁ | 1

I_“in.ﬁ |

| | i
| Mo B |1.5ﬁ | IW;:|
® pcovteer & (@ pacram oF circuiT
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PRIMARY

@ P"L..Q'FE

TRAHSFORMER

“AY and “B” are required, See Figs. 5 and
6, which give the sizes and show the meth-
od of stacking alternate layers of lamina-
tions. Core-piece dimensions depend on
line frequency. Assuming that you are o
build this outfit to operate on 110-120 volt,
G0-cycle a.c., the “A" laminations are 2 by
10 in., and the “B” laminations are 2 by 4
in. in size, As the thickness of the com-
pleted core is to be 2.08 in., you need a
stack of each size laminations 4.16 in. high.
After the core has been assembled as in
Fig. 11, wrap a turn of friction tape around
each long leg and one short leg. Then
clamp the taped short leg in a vise and re-
move the other short leg as in Fig. 12, so
that you will be able to slip the coil on
one of the long legs, after which the re-
moved laminations are to be woven back
in position.

Winding the coil: The coil is wound on
a form detailed in Figs. 8 and 9. Dimen-
sions given in Fig. 9 correspond to core
sizes given in Fig. 6. Place the fiber insu-
lation in the form, binding it in place with
friction tape. The secondary goes on first.
See Fig. 3. In the 110-volt, 60-gycle plate
transformer the secondary consists of 200
turns of No, 8 de.e. (double-cotton-cov-
ecred) wire. A tap is made at the 100th
turn. Wind the coil in tight, even layers.
After finishing each layer, wrap a piece of
brown paper around it. The tap is made
by merely letting a length of the wire
project and doubling or folding it so that
it returns to the coil before continuing the

FEERUARY, 1941

o -

N\

METHOD OF
STACKING
TRAMSFORMER
CORES
'f + T ol 171 J
() CORE DIMENSIONS IN INCHES
1 25 to 40 Cycles 50 1 133 Cycles
A B Thick | A B | Thick
".'I'?::M_ e x il Paxs [ 258 |2x10 | 2x4| 208
Fi]"'""““ 1M x 67| 17k x 234 I.-ml ixs |1x2]| 1R
Fans.
L

winding—the tap being long enough to
reach to the point where it is to be con-
nected in the finished assembly. The sec-
ond 100 turns are wound in the same di-
rection. If it is necessary to make a splice,
follow the method shown in Fig. 17, wrap-
ping the joint with No. 26 or 28 bare wire,
The leads from this coil should be identi=
fied with tags as “start-secondary,” “cen-
ter-secondary” and “end-secondary.”
After finishing the secondary, a laver of
brown paper is laid over it and the wind-
ing of the primary is begun—again wind-
ing in the same direction. This winding has
seven taps as indicated in Fig. 3. For the
110=-valt, 60-cyele converter start winding
with No. 8 d.c.e. wire, marking the lead
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REMOVABLE
END BLOCH

F4

FIBER
INSULATIOMN
CUT QN LINES
AND FOLDED DN |
BOTTED LINES

e
FIBER = L
INSULATION

®

FORM FOR

WINDING COIL

@

WINDING SPECIFICATIONS FOR
FILAMENT TRAMNSFORMER

SECONDARY
) PRIMARY | Wound pver
110 -120 VOLTS primary}
50- 133 CYCLES G4 TLIRMNS M, 17 26 TURNS Na. A
25 - 40 CYCLES GRS TURNS Mo, 17 41 TLIRNS No, 8

210 - 240 VOLTS

SPACE FOR START
OF WIRE

@ DMMENSIONS I INCHES FOR

COIL FORMS

LINIT ' b . i ?-}Jn ]

PLATE THRAME,

50133 CYCLES 23716 | 2% rir) 2 20

25 - 40 CYCLES 24 (2% | o | TV |240
FILAMENT TRAME, |

50-13% CYCLES -7 16 L% L] 1 ok

25 . 40 CYCLES 1% 1l L] 1% | 1334
CHOKE COxl

50133 CYCLES A% | 2N 5 A% | 161

2540 CYULES ] 2% 5 1% | 1682
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500 133 CYCLES 1248 TURNS No. 20 | 26 TURNS No. B
25-40 CYCLES | 1970 TURNS No. 20 | 41 TURNS No. 8
*Wo, 1" and winding 200 turns. Then

PLATE
TFILAMENT TRANS.

T CHORE OO

“fold out” a length of wire for a tap and
mark it "No. 2 The second section con-
sists of 40 turns of No, 8 wire. After this
make a splice, as the nexi part of the wind-
ing will be No., 10 wire, After soldering and
taping the splice, fold out a length of wire
for a tap and mark it “No., 3." Then con-
tinue with 40 turns of No, 10 wire, The
rest of the winding and the remaining taps
are made in the same way, the final wind-
irg being 400 turns of No, 18 wire, and the
end of the eoil being marked *No. 7."
Brown-paper insulation should be placed
between all layvers of windings as men-
tioned before.

When the coil is completed, fold the fiber
insulation over the coil and temporarily
secure it with tape. Remove the end block
from the form and slip the coil off, A single
band of friction tape wound around each
side of the coil, over the fiber, will hold it

TRANSFORMER
COIL MOUNTING BRACKET

5 OF ACKET PARTS
a5 2 g THCHES OF PE._ Bl
ERSIONS T AL
 piMENsIoNS 1N R =
TRANSFH TRMER tan |
35 T -10l.":|".|._|-~ g
50 TD 133 L":'L_HH__

15 TO 40 CYCLES
o TO 133 CYCLES

15 T 40 CYCL Ed
s TO 133 L YOLES
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permanently. Do not wrap the en-
tire coil with tape. The coil is
finished by soaking it in insulating
varnish. When dry, the coil is
slipped on one of the long legs of
the core and the short laminations
are woven back in position as al-
ready referred to. Coil-mounting
brackets, Fig. 10, hold the trans-
former permanently. It is shown
completed in Fig, 4,

Filament transformer: Con-
struction of the filament trans-
former is similar, except that only
two connections each to the pri-
mary and secondary are required.
Core dimensions are given in Fig.
6 and winding specifications are
given in Fig. 7. The primary s
wound first, the form being made
to the dimensions given in Fig. 9.
The secondary leads from the
transformer should be so marked,
and the primary leads should be
tagged “No. 8” and “No. 9.”

Choke or reactance coil: The
specifications of the choke-coil
core are given in Fig, 14, Stacking
of the core is entirely different
from that of the transformers, and
Figs. 13 and 15 should be studied
carefully. A Ms-in. air gap, as
shown, is essential. Only a single
coil of 225 turns is needed, and
this should be wound on a form of
the dimensions shown in Fig. 9,
with two No, 8 d.c.e. wires wound
in parallel; that is, instead of
winding a single length of wire,
you wind two lengths side by side
at the same time. The easiest way
to do this is to wind from two
spools at once. A permanent
splice between the two wires can
be made at the same time the coil
iz connected in the eireuit. The
coil is slipped onto the core after
removing the laminations from the
short leg next to the air gap. A
#42-in, thickness of cardboard is
placed in the air gap before re-
placing the laminations. Finally, a
rivet is put through the core as
shown in Fig. 15,

Resistor units: Three resistors
are required, designated in Figs. 2
and 21 as Ry, Rs, and K. Resistor
Ri is wound on a '2-in. porcelain
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CORE DIMENSIONS OF CHOKE 1N INCHES
FART LEMGTH WIDTH CUORE THICKNESS
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L%m;l.ci:” & - VOLTAGE SELECTOR HE AVY-DUTY
10 1D T =sh o FLEXIBLE

CORD

- R T, I...-i'*. D 5 .

L' MESH SCREEN ON
EHDS AHMD SIDES

1" AMGLE =|RON . S
SUEPORTS FOR CONMNECTING TRANMS,
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TRANS. o )
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Lo i TOP, PAMEL 2

10 PLATE SWITCH

MOVABLE LEAD FROM
LIME TO TRAMS, TAP POSTS

ARRANGEMENT tube, about 6% in. long as

OF UNITS OH BASE- B in Fig. 16. Resistors Rz and
BOARD AND CONNECTIONS. — Ra, shown in Fig. 23, are
L]
] & wound on a mandrel 2 to 3
L[:? A e in. in diameter. After slip-
£a b

z ping them off the mandrel,

stretch Rz to a 3-in. length
and Ra to a 6-in. length, and bend the ends of the
wire into loops for mounting with screws.

The dolly: Construction of a dolly is shown in
Fig, 18. Transite iz required as a baseboard and a
control panel. The various units are arranged on
the Transite baseboard as shown in Fig. 21. The
plate transformer and the choke coil each should
be supported directly by crosspieces underneath.
See Fig. 18. The frame of the dolly is assembled
with wood screws and bolts, and is mounted on
four heavy casters.

Connections must be made short and tight. The
“start” and “end” leads from the plate transformer
secondary are clamped to the top wire connections
of the tubes, using copper clamps as shown in Fig.
22, Two loops in these wires will give flexibility to

2-"172B3
RECTIFIER TUBES

-H RES
Rl' q"FT."I'D‘I/E'IN- 2 ED.I‘_EI,W| E
#8 NICHROME

2- #8 D.C.C
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2-88 D.CC.
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S d mu“h’l'lre oy ‘“““ﬁg@ |

COPP FP IJ
MOGUL :
SOCKET o M. 5, —"f\!._}
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PLATE COMMECTIONS TO TUBES ME‘JUNTING

Ry -14% Fr.
FIZ NICHROME
TRAMSITE BASE BOARD
LOAD-LIMIT RESISTORS
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HEAWY BRASS
SLEEVE

% x ke BRASS STRIPS

HOLDERS
TWISTED HERE
e

-

this connection. The two No. 8
wires which form the eenter tap
from the plate transformer sec-

'__ __,-'-_-'I-______ = -
Yy INSULATED LEADS

HOLE M
HAKMDLE
FOR CORD

ondary should be connected di-
rectly to one lead from the choke
coil (also two No. 8 wires) at the
point marked “A” in Fig, 21; this
procedure will save unnecessary
splices. A single wire, No. 8 or
smaller, runs from this point to the
2-mfd. condenser. The other lead
from the choke coil (two No. 8
wires) is connected to the resistor
Ra. The secondary leads from the
filament transformer are each
econnected to one of the tube sock-
ets, and No. 8 wires are attached

to the other terminals of the two k" ke COPPER STRIF
CLAMPED TO WORK

sockets, and are spliced together

ELECTRODE HOLDER
FOR ARC WELDING

SCREW HOLDS
DISK IH PLACE

WELDNNG

5"BAKELITE DISK
SOLDERED~, o

W4 FLEX|BLE
CABLE

L'eq. BRASS ROD,
2" LOHG

GROLIMD
CONNECTION

SOLDERED

at point “B” in Fig, 2l. The two
No. 8 wires are marked “10"” and left long
for connection to the control panel. Con-
nections of the two condensers and the re-
sistor R1 to these two wires are made by
tapping. The leads marked “11” and “12" in
Fig. 21 also consist of two No. 8 wires, and
are to be connected to the control panel.

After splicing and taping all connections,
the angle-iron supporis for the control
panel are screwed to the delly and the
Transite panel itself is screwed to these
supports. The layout of the panel is shown
in Fig. 18. The binding posts are detailed
in Fig. 19, A single cable, from the plate
switch, can be connected to any tap from
210 7. See Figs. 18 and 20,

Operation and use: For plating, simply
connect the two d.c. terminals to the proper
electrodes, conneet the lead from the plate
switch to the desired transformer tap, and
with all three switches open, connect the
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unit to the a.c. supply. To operate, first
close the filament switch, and after a few
seconds close the plate-transformer switch.
The load-limit switch should be thrown to
“high" or “low,"” depending on the desired
current, For light welding, an arc torch
as shown in Fig. 24 is handy. The pro-
cedure is the same except that the car-
bons are held apart until after the plate
switch iz closed, touched together to start
the arc and then moved apart at once and
held to maintain the are. For heavier weld-
ing, a single electrode in a holder of the
type shown in Fig, 25, and a ground clamp
are used. The converler is started as di-
rected above, and the arc is drawn by
touching the electrode to the metal and
quickly withdrawing it; d.e. arc-welding
electrodes should be used. When are-
welding, it is advisable that the operator
wear welder's goggles to protect his eyes.
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Angle Iron Is Good Straightedge
to Finish Con-::rete Walks

Used as a straightedge, a length of angle
iron is much better than a board for
smoothing and finishing concrete walks
and floors. The weight of the iron helps to
hold it firmly on the form edges, ready for

movement in either direction,

Flashlight Supported on Joists
by an Ice Pick

An electrician
whose work often
requires the use of
a flashlight claims
that he finds an
ice pick and rub-
ber band provide a
good holder to di-
rect the light
where it is needed,
The pick is forced into a joist or beam and
the flashlight attached by slipping a rubber
band over it in the manner indicated.

Improving Ink-Bottle Quill

The guill in a
drawing ink bottle
often delivers too
little ink, particu-
larly if the bottle
is half empty, One
way of overcoming
this trouble is to
wrap a few turns
of linen thread
around the guill as
shown. Ends of the thread are passed

through small holes drilled or punched
314

through the quill toward the cork end. A
third hole, near the tip, serves to hold the
lower end of the winding,

Repairing Leak in Pipe
Laid Underground

A high-pressure pipe line laid under-
ground that developed a leak on the un-
derside so that it was impossible to weld
it, was repaired as
shown. After dig-
ging down to the
pipe, a half tile
was placed under
it and the pipe
wrapped with a
couple of layers of
tape to cover the
hole. Then sheet
metal was bent
around the pipe to
give a Y5-in. clear-
ance all around and provide a form. Dirt
was then banked at both ends of the form,
after which junk babbitt and lead were
poured around the pipe. The repair with-
stood a pressure of 150 lbs. and has been
in service for some time,

—Wm. L. Pipkin, Chicago,

. ru
unnzn?ntlunu TIL ‘n"I'I'I-I
= TOP REMOVED . i

Nail Keg Attached to Fence Post
Supports Calf Feeding Pail

A calf can drink comfortably without
you holding the milk pail, if the latter is
set in an empty nail keg. One end is

knocked out of the keg, which is then set
on the ground and tied to a post with wire,
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FOLDING TRIPOD Sl

l N SMALL shops

where space is
limited, this tripod
will solve the prob-
lem of a support for
small machines that
are used only occa-
gionally, Each ma-
chine is mounted on
a large wood disk
having a long boll
projecting from the
center for attaching
it to the tripod. The
machines are stored
away, and when
needed, are slipped in place on the tripod
and the single bolt tightened. Legs of the
tripod may be spread slightly for minor
variations of height. If still more rigidity
is desired, each leg and the body can be
drilled below the pivot bolts to take re-
movable pegs. When all three leg bolis
are tightened, the tripod is rigid, sets solid-
ly on the floor and will not sway, slip, nor
wohbble,

“ %10 BOLT
B coup 2t
1! BLOCKSGLUED

TOR VIEW

~“ToP OF EACH

= LEG CUT &Q°

-

2'%4" LE&
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Roofer’s Tools and Materials
Supported by Stool

Instead of nailing brackets on a roof to
hold small tools and materials, one roof
repairman carries a folding camp stool,
which he opens and sets over the roof
ridpe. The canvas seat of the stool makes
a convenient ledge for holding hammers,
chisels, roofing nails, ete,

Jig for Butt-Welding Rods
Made from Angle Iron

An inexpensive jig for holding small
rods while butt welding them can be made
easily from a length of angle iron as shown.
The dimensions will be determined by the
maximum diameter of the work. The cen-

CLAMPING BOLTS

ter of the iron is cut out to expose the ends
of the work to be welded. Two flat bars
are drilled and tapped to receive clamping
bolts, and welded to the angle iron. The
clamping bolts are provided with T-rods
or handles so that a wrench will not be re-
gquired for adjustment. In use, the work is
clamped so that the ends to be welded are
centered in the opening in the jig body.
The work may be rotated by loosening the
clamping bolts to enable the welder to
reach both sides; or the tool may be turned
on its side and the work reached from the
bottom.—A. Edward Terpening, Alton, 11,

Cemented Lines of Rubber Type
Save Time in Shipping Room

Where shipping addresses must be used
repeatedly, and are assembled from rub-
ber type, time can
AUBBEN w_ be saved by set-
TyPE UPSIbE - ff ting the names and
- . addresses, tempo-
rarily, in selid
lines of type. This
iz aecomplished by
setting the type,
inverted, in the
stamp and apply-
ing a coating of
inner-tube patch-
ing cement to hold
them together,
These lines may
then be removed and laid aside for use as
needed. If any line is to be discontinued,
a sharp razor blade will separate the pieces
which may be distributed for use again.

Slipping of Garments Is Avoided
When Using Spotting Brus

Tailors who do
much “spot-clean-
ing" of garments
brought in for
pressing or repair
will find that the
fabric may be held
easily for use of
the spotting brush
if a sheet of sand-
paper is pinned
onto the buck, The
cloth resting on the paper does not slide or
slip about and thereby speeds the work.

POPULAR MECHANICS



Wheel-Aligning Gauge of Pipe Is Inexpensive

£ HOLE |r+ r‘ ;
LR —

A
SECTIOGNAL VIEW Li ET
i il |8

Solving the problem of a simple wheel-
aligning gauge for the mechanic or owner
of a small garage this one was assembled
from 1%-in, pipe and fittings, Construction
is just a matter of assembling the pipe, ex-
cept the gauge head. This consists of a
pipe tee, a close nipple and one 1'% in, long,
two pipe caps, a coil spring and a spindle
all assembled as shown in the lower detail.
One side of the tee is slotted %4 in. wide to
take an indicator, which is a set screw
shaped as in the circular detail, and tapped
into the spindle. A notch at the center of
the slot holds the indicator at the zero
marking of the seale when taking meas-
urements from the rear side of the front

TARRED FOR
by SET SCREW

wheels, The scale is scored in the tee in
1ig-in, divisions. The other head is gimilar
in construction to the gauge head except
that there is mo indicator or pressure
spring, the tee being drilled and tapped for
a set screw, which holds the adjustable
spindle in place. To use the gauge, push
the indicator into the notch to hold it at
zero. Place the two spindle ends between
the inside edges of the wheel rims at the
rear of the front wheels, and adjust the
movable spindle. Then lock the adjust-
ment with the set screw, Now move the
gauge to the same position on the rims at
the front and release the indicator. Amount
of toe-in will be indicated on the secale.

Road Map on Sun Visor Is Easy for the Driver to Read

HUBBER BAMDS Y
ROAD MAP-

FEBERUARY, 1941

The sun visor in front of the driver’s seat
is an ideal place to keep your road map.
In this position, it can be studied at a glance
without taking your eves from the road
more than a second or two at a time. Just
fold the map so that the portion to be zeen
iz on the front szide of the visor. A couple
of rubber bands znapped over the visor
and map will keep the latter in place. This
does not interfere in any way with the
regular use of the visor.

—QOpie Read, Jr., Chicago.
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Torn Upholstery Mended Easily
with Aid of Barbless Hooks

Torn upholstery can be pulled together
for mending with needle and thread by
stringing a number of barbless fishhooks
on a stout line, attaching one hook perma-
nently at either end. By engaging the hoolks
in the fabrie in the arrangement indicated,
and drawing the line taut, the fabrie will
be pulled together for easy sewing.

Lifter Made from Bearing Cap
to Remove Battery Terminals

To avoid dam-
aging storage=
battery connec-
tions when trying
to loosen them
with a pair of pli-
ers, one mechanic
uses a simple tool
like the one shown.
A connecting -rod
bearing is drilled
and tapped to re-
ceive a stout
thumbserew, and a
pair of hooks, made from %s-in, steel, are
atltached in the positions indicated. When
the thumbserew is loosened the hooks may
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be slipped under the battery connection,
and the operation of the bolt against the
battery post will 1ift it without difficulty.

Tool to Compress the Plate
of Window Crank

The difficulty of
compressing han-
dle plates of auto-
window cranks for
the remowval of the
rivet, when re-
pairs were to be
made, caused one
garage mechanic
to devise this tool.
It consists of a
length of %¢-in. steel rod, which is bent
and twisted as shown. Slipped over the
crank and pulled outward, the tool com-
presses the plate against the upholstery so
that the rivet of the shaft may be driven
out with a punch.

BENT FROM
" STEEL ROD

Hints on Testing of Armatures

A preater degree of sensitivity while
testing an armature for short eireuits on a
growler can be attained by using a strip
from a transformer lamination as an ex-
ploring piece instead of the usual hacksaw
blade. The soft silicon steel will respond
to a much weaker magnetic field caused by

a slightly shorted coil than will the hard
steel comprising the blade. The eircular
detail shows a test for open cireuits with a
soft steel rod instead of the hacksaw blade
to make and break the circuit beitween
commutator bars. The very sharp points
on the rod end, caused by breaking or cut-
ting without subsequent smoothing, will
allow a longer, hotter and more easily dis-
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cernible spark when the connection be-
tween the bars is broken than will the
blade of the saw. There is also less danger
of injuring the ends of the copper bars or
the mica insulation between them.

Paper Keeps Windshield Clear
on Frosty Nights

When you park
your car outside
on frosty nights,
slip a sheet of stiff
paper under the
windshield-wiper
blade as indieated.
This will keep
frost from collect-
ing on the wind-
shield where you look through it.

—M. J. Rucker, Greenville, 5. C.

Bumper on High Truck Extended
So Car Can’t Run under It

After having an accident in which a car
at the rear damaged its radiator grille and
the front portions of the fenders, one truck
driver installed a bumper like the one

FLAT-
IROM

shown. It is supported at the same level as
the front bumpers of most cars. With this
arrangement, there is little danger of a car
in the rear damaging the radiator grille,
as the bumpers will make contact.
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Welding Tray Made of Junk Parts
Is Handy in Garage

¥ |\ pive sockers
- L

V. < DFrERENTIAL
2 -Fﬂ_"' HOUSING

Assembled from old auto parts, this tray
will be a useful addition to garage equip-
ment where light welding jobs are han-
dled. An old differential housing forms the
base and a discarded rear brake drum is
used for the tray, which is filled with sand.
Short lengths of 1%~in, pipe secured to the
base, and tray as indicated, provide an ideal
place for extra welding rods.

Holder for Battery Hydrometer

Unless a hy- e
drometer is
washed every time
it is used, a drop
or two of acid may
leak from it and
damage some-
thing, A remedy
for this is a glass
drip jar with a
holder made from
atincan. Cutaway
most of the sides
of the can except
a strip about 1 in.
wide which in-
cludes the seam.
By means of this
strip, nail the can
to the wall or to a
post.—A, 8. Clark,
Qakland, Calif.
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Trunk Light Works Automatically lid and wired to a mercury switch, which
. . in turn is wired into the cable leading to
When the Lid Is Raised the taillight of the car. If the car's electrical
- g circuit is a one-wire type, using the car
frame as one side of the circuit, then one
of the wires from the lamp will have to be
grounded. The switch consists of a small
vial partly filled with mercury and having
the bared ends of the wire extending into
the bottle through the cork. A wood block,
attached to the underside of the lid, holds
the switch, which ig installed so the mer-
cury is away from the bared wires when
the lid is closed, but covers them when it
is open.—Harold Larison, Elwood, Ind.

Rope in Pocket Protects Watch

- After damag- | 4
S ing his watch

50/ \seaume w;x:-\ by lifting heavy
- objects against

K

| his chest, a
15\,.,.\-,_..""&_&[_;‘ o truck driver

Lt — & DERSIDE UGGAGE .
B o ) PRI RN EaaR lined the watqh
f OFF pocket in his

overalls with

Desiring to illuminate my car trunk, I 35-in. rope as
installed a lamp that was turned on auto- shown. The
matically when the trunk lid was raised. rope, being thicker than the watch, tock all
A suitable lamp and socket, such as a dome  the pressure when an object was held
light, are installed on the underside of the tightly against his chest.

Arm Yourself with Ideas for Success
By Getting This Free 128-pp. Guide to Opportunities

Are you looking for greater opportunities—
a better position—more income—some lucra-
tive small business or profitable hobby par-
ticularly suitable for vou? Or, do you want
craftwork ideas to make your spare time pay
exira dividends? Then, don’t fail to send to-
day for your free copy of “A Billion Ideas.”
This new, illustrated catalogue of ideas was
especially prepared for practical-minded
people who want to know about many useful
books on moneymaking subjects and want
shop-tested handicraft plans to make things.
This book is an “eye-opener” to numerous
opportunities. It's an inspiration to find out
what others have done and what you too
can do! Don't miss it!

Dept. 241 — Popular Mechanics Press, 200 East Ontario Street, Chicago, lllinois
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Last winter—average picture takers made

12,000,000 SUCCESSFUL SNAPSHOTS

'&T
OU may not have discovered

it yet, but you're every bit as good
a snapshooter by night as you are
by day.

Just be sure to use Kodak
Super-XX Film—it's about four
times as fast as ordinary film—and
your very first batch of snapshots
indoors after dark will be quite as
good as the pictures you've been
getting outdoors in sunlight.

And you don't need an expen-
sive camera, either. Any camera
that takes Kodak Super-XX Film
will do, even a $1 Baby Brownie.
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ATNIGHT

Night Stapstots simple as ABC. with
KODAK §

N ,%L‘x{,r:ﬂf\ A...Laad yaur presint o

UPER-XX FILM

era with Kodaok Super-XX Film.

B...Uses couple of inexpon-
sive Mozda Pholoflood lomps
in Kodak Hondy Reflectors.
(You keep your Reflectors, folded
flat, in their aHraclive box.
Kodak Handy Measure included.)

C...Follow the few simple
directions in the FREE Booklet.
Like shooling with an expert of
your ¢lbow. Brief, sasy-lo-fol-
low instructions and diagrams,
exposure table, piclure sugges-
tiens. Al your dealer’s . . .
Eostman Kodak Company,
Rochester, M. Y.
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Radio Makes It Sound Right

{Continued from page 228)

signal be given in a radio play, the network
is bombarded with complaints,

On a tour of Kelly's domain in the New
York studios, your imagination is taxed
trying to figure out the uses for all the
gadgets in the storage rooms—dishes, town
pumps, wrenches, bells, whistles, alarm
clocks, sewing machines, toys. A machine
resembling a medieval torture rack catches
yvour eye, Iron-rimmed wagon wheels-are
mounted on a circular base of rock that
can be varied to produce the sound of a

Five recolvers fired in guick succession close to the
microphane give an exciting efect of action

wagon going over cobbles, dirt, gravel or
asphalt. Another strange affair resembles
a wheelless baby buggy. When half filled
with water and rocked, there comes forth
the effect of waves lapping the shore.

Despite the inroads made by realistic
sound props, the most successful rain mak-
ing is still accomplished without water. On
one machine there's a hopper containing
bird seed; the press of a button sends them
trickling down onto a revolving disk about
the size of a phonograph record. Here a
windshield wiper brushes them off in a
scattered stream, some falling directly on
a tilted surface of tightly stretched muslin,
others bounding against a ping-pong ball,
a child's marble, and a piece of Cellophane.
These ohstructions produce “raindrops” of
a higher frequency than those falling di-
rectly onto the cloth and the blend of the
different sounds makes an almost perfect
patter of rain. Other water sounds such as
the running of a shower or kitchen faucets
emanate from a running=-water unit oper-
ating independently of the building's wa-
ter supply.

A few years back, when there was need

1144

of thunder, bowling pins were dropped on
the floor. This plan was dropped in favor
of a thin sheet of metal suspended on four
uprights. The sound-effects chief wasn't
satisfied with this as he could deteet a faint
ring of metal when the slab was bent.

While taking down the screens at his
home one day a screwdriver slipped from
his hand. The tool slid over the screen
with a harsh rasp, but Kelly heard another
sound. Next time a program called for
thunder he came in with a sereen frame
and upon getting the cue from the director,
he rapped the sereen with a tympany ham-
mer. No sound in the studio. From the
control room, the director nodded approv-
ingly at the rumbling peals of realistic
thunder. The lowest sound made by the
hammer on the screen is picked up by an
electrie needle and amplified before going
into the mierophone.

Recorded effects, once a network taboo,
have come into their own, NBC having
some 7,000 in its library, ranging from the
sound of marching armies to bird chirps.
Train whistles, traffic and harbor noises
were recorded at their source, the remain-
der made in the studios. A cattle stampede
was recorded when two animal imitators
and seven sound men with rubber drain
plungers combined their talents. Thirteen
toy whistle blowers made a record marked
“erickets chirping.” The sound of a one-
lung motor dory was put on wax by a
sound man denting and undenting a derby.

Recordings of certain effects can be
speeded up or slowed down to produce en-
tirely different ones. A thunder recording,
slowed down to one-third normal speed,
becomes artillery fire, Similarly a rooster's
crow changes to a dog’s bark, and a baby's
cry becomes a chilling groan for a spook
drama.

The extent to which realism iz being
carried was evinced in a studio telephone
unit that furnishes the dial tone, a bell, a
busy signal and the sound of the phone
being taken off the hook. Written in large
letters on it is the legend: “No Slugs.”

{If you will send stamped, self-addressed
envelope to our Bureau of Information,
you will be given the name and address
of the manufacturer of or dealer in any
article described in this magazine.
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Thi IJI:I.'i.'I:-:cI lieheeat, Fironagest bodl of iz kind—AN T —made
nnl}' by MEAD—Iin knockdown kits for quick home-
¥, of factory-bullt ready for the water. Send for
rl{F L hﬂ'h’l]_\ Mistrntid Clreulags,
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Big Ship College of the Air

{Continued from page 245)

control tower. For an hour you try to get
in a word edgewise with the operator while
he talks to ships coming and going from all
over the land. It's interesting, but—the
first day is well along and you haven't
been near an airplane! When are you go-
ing to get some actual flying?

The paper slip shows two hours in Stin-
son number 27 beginning at two. You walk
across the conerete ramp to a cabin mono-
plane. A Mr. Cobb awaits you.

“We'll shoot a few landings first just to
get you used to the ship,” he explains.
“Then wyou can go under the hood and

An hour daily for zix weehs this man sends beam
signals to trainer, using mike for “ground” messages

buckle down, Ever flown one before?” You
haven't, so he goes over all the tricks with
you. Fifteen minutes later, you're in the
air, This is more like it. You make two
landings which you consider little better
than “arrivals” but Mr, Cobb is satisfied
yvou won't kill yourself when you go it with
another student pilot, After this first day,
he won't be with you.

Flying an airplane under the hood is
very much like putting your head in a bas-
ket and walking a tightrope—unless you
know how. Air line pilots must be experts
at it. The main reason, of course, for in-
strument training is to combat bad weath-
er, but in addition the big ships are largely

116A

flown “on instruments” whether the ground
iz visible or not—it's simply easier that
way. The smaller ships you've been flying
had an engine cowling ahead and wings to
look at for flying reference. In an air
liner you sit out in front with nothing be-
tween you and space but a pane of glass
and a sheet of aluminum.

"Mr. Cobb takes over the controls and
you button up the hood—a few pieces of
canvas which cover up the windows on
your side, Mr, Cobb can see out the other
side—just in case., Your vista is three feet
to a familiar flock of instruments. You
nudge Mr. Cobb and take the ship back
from him. For the next hour you execute
time turns, climbs, descents, and a stall or
two—all without seeing anything but the
instruments. You'll do this every day for
six weeks, progressing to range flying, ori-
entations, and low approaches to airports.
Another student will take My, Cobb’s place
as safety pilot for an hour, then you'll ex-
change places. It's vour turn to sit and
watch the other fellow make mistakes, and
profit from them.

Meantime, save for these two blessed
hours a day in the air, you'll continue with
yvour work in the school day and night.
You'll study hydraulics, engine overhaul,
code, navigation, cockpit procedure, heat-
ing plants, even sit in with the reservations
department. At night you work more nav-
igation problems, horsepower problems,
and wade through six big manuals of air-
line policy and procedure.

In the last two weeks, the pace quickens.
You are assigned as an observer on a reg-
ular air-line flight from New York to Chi-
cago. The ship leaves at noon. You are to
return the same night. You report to the
operations office with the regular crew and
introduce yourself to the captain.

“The first officer is making out the flight
plan,” he smiles. “Go over and sit in on it.,”
An hour later you're all in the cockpit.

As the big engines fire into action you
try to remember all you've learned in the
school. You experience a sudden rush of
blood to the brain, a strange queasy feeling
that you've never flown an airplane before.
When the ship roars down the runway you
marvel at the half-hundred quick, sure
movements of the pilots. You get an ink-

{Continued to page 118A}
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op Sport for Thrills

SDMETHIHG doing every minute when
you ride a Harley-Davidson. You
gel more fun out of life — visit famous
beaufy spols — explore distant places
— go on gloricus vacation irips at little
cost. Take In exciting clib rallies, hill-
climbs, race meets and other thrill-packed
motorcycle events. Visit your Harley-
Davidson dealer today — see the 1341
models with their airplane styling,
zooming power, rugged dependability
and important mechanical improvements
— and ask about his Easy Pay Plans.

MAIL co

N g

HAHLH_? DA
Depy, B, Miluea '-lkﬂeH IE;FIF‘TGH co,
’ s, ®

Send picy
LLE
A" oyt pliotons of
with 'hrluingqm:r-m“ ENTEHUS]
areg

1341 modelg,
tamp enclopgg i

Ycle photos Magazing

Name ¥ Mailing ogey 9 Stories,
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.............

200-Mile Mational Speedway Championship
again won by Harley:Davidson, Louis B e
Guanella first — seiting new A.M.A. record. g 00 TUTTemenn

First seven places go Harley-Davidson! 3@ 7TSmeeenn
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® Sneak up on the deep, dark pools
where the big ones hide, It's casy in
a perfectly balanced Old Town Ca-
noe. Thiz modern birch-bark is built
for sportsmen. Steady and strong,
vet light to carry. Made with Old
Town =kill to last for many a moon.

FREE CATALOG shows all kinds of
CAnBEd, rawhoais, dinghies snd suwiboard
boats. Write for one today., Addeess O1d
Town Canve Company, 732 Main Sireot,
0ld Town, Maine.

‘Old Town Canoes™

COMPLETE CARVING KIT
STONE, BOX, AND 5 KEEN CUTTERS

Here's top value in carving tools for linoleum blocks or
wirnd—Millers Falls Se No. 107: Bent Chisel, Skew Beveler,
Bent G e, U Tool, and Veiner, plus Carborundum Stone
to keep their razor-keen edge, and stout lacquered box for
rotection on your bench, Best cutler’s !teelt?a.das.ma fully

Ep:t treated: ;¢|.|.-c|:e tn ermit widest variery of wcrrli

andles fitr palm comfortably.
ﬂnlpy £2.75, ar your hardware dealec’s
or postpaid (U, 5. only). Satisfaction
guaranteed or money back.

FREE WITH CARVING KIT
Tool Book 42—240 rlnlp:s crnmmed with
picrares and details of hundreds of hne
rools, sent p.m ily for Iﬂlt tn cOver
postage and ing . REE with
carving kit Snﬂd fur ruurs Jnru'

T —— — — —

[Hll.l.lﬂi FALLS Cﬂ. i

| PM6é  GREENFIELD, MASS. i

i Enclosed is: $2.75 ( ]-S-:nd mcEnrrmgTquKan 107 |
and

: 10¢ { ) Send only Tool Book l
| WName 1
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(Continued from page 116A)

ling of the skill and precision the air line
expects from you.

Two hours later you are half way to Chi-
cago and have taken over the first officer’s
seat. You've made position reports on the
radio, flown the ship, and kept the flight
log—all under the watehful eye of the cap-
tain. You've learned a lot and are pain-
fully aware of how much more you must
learn.

On the ground in Chieago, you hand the
captain an envelope. In it is a form report
which he must make out. It is his consid-
ered opinion of your capabilities. You
must return it to the chief instructor at the
school, Before the six weeks are done
there will be a number of such reports on
file about you, each one written by a dif-
ferent captain. This one sums up your first
trip:

“Needs further familiarization with
position reporting procedure . . . han-
dles ship nicely but does not bracket
beam well . . . learns fast however . . .
simply needs time ... good man . . .
will do.”

That's hardly a rave notice, but at least the
chance of bettering it on the return trip is
easier. Then eight more observation flights
and yvou're ready for assignment to sched-
ule. That is a big day in your flying history.

For six weeks yvou have worked and
studied night and day. Your head is burst-
ing with new knowledge but where are
you going to apply it? A new first officer
seldom has anything to say about where
he shall live in these United States or
where he shall fly. You may have spent
your entire life in the gulf ports of Texas
and be assigned to duty at Boston. You go
wherever a vacancy exists. No matter what
your assignment, your new job as an air-
line pilot is a guarantee you'll see most of
America before yvou reach retirement age.

The phone rings. It's the airport calling,

*You leave on the noon non-stop for
Chicago . . . that's trip four.” With that
simple statement your career as an air-line
pilot is really launched. If you keep on
vour toes and work and study, there's a
long smooth road ahead—and a certain re-
turn to the big ship school.

{[Send stamped, addressed envelope to aur
Bureau of Information for name of maker
of any device described in this magazine.
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Business.

: Would you like to
own a business where it was possible to take
in as much as §148 the first week, as did
L. A. Rowe in his new business?

We want more reputable, honest men.
These men need not have any special expe-
rience or more than ordinary ability, but
they must be honest and courteous.

l ‘ln.'l'.l‘h. SCHRADER MFG. €O,

Glh'

elx days with never a complaint.”
the nicest part of this business. Customers
are more than satisfied beeause of the fine
I'|I:‘-il11i.:|:|j: ju].l o o,
the work richt in the home, so they do not
have to be witheout rogs and carpets,

EVERY MACHINE GUARANTEED

Crhee Poote.!

MAIL COUPON 720W"

JFI Rucine, Wis,

“id $100 business in

C. J. Wright wrote,
That is

and hecause you do

You take ne risk. These machines have

To such a man we offer an opportunity to start in heen manufactured sinee 1918 and are used
business for himself. If you ATE thit man you can by the United States Government and by
make far sbove average profite in the rug washing  many of the world's largest hotels. They f
business—a high gride business all your own, pre Tully guarantesd, |

NO SHOP NECESSARY EASY TERMS o

The rug wesher cleans ruge Jike new on_the customs- The complete aquipment. In inespensive. A reason-
er's floor. Anyone cen run it. Electricity does the 20 down parmenl hrings eterything to
work. A quick, thorough and highly efficient method  omiie e e s 8

i moathly. From the stare

that removes dirt and prime, thus bringing out the
natura]l beauty of floor coverings,

There are hundreds of customera In vour vicinily and
nearby towns. The business should gprow  steadily,
Simply wash a few rags or carpets. These customers
tell others as well as giving you their work in the
future. Soon vou should have a prosperous, money
making bhusiness. Send coupon for booklet :-x;ﬂaining
everything,

PROFITS ENOUGH TO PAY FOR HOME
Men take in 3100 to 160 in a single week. R. E,

Traynor took in §56 in one day and nearly 500 in one

month, W. F. Drake took in $1586 in three days and

$IJJ one Saturday night and Sunday. You, too, ghould
be able to enjoy a large income,

you have your own busis
nedg—ane that is prof-
inable
youi ean be proud,

aml of which

MAIL
OUPON

o %ﬁ-%m%l

Ry '_Q:’r_‘l?r R

VON SCHRADER MFG. CO., 102 FL., RACINE, WIS.

MICROMETERS

Hix plece s, In vel lnedd leneher case.
hlirl:‘fﬂl.l price, only &1 X

ecislon s chiaed hiousandthe, up to

R TTEA e sl ICAsUFes

I'||1"I|I.- rimrad

mEd  adfust,

5 Filfiiie hack.
This is your opperunily Lo el oo &t &

FREE Barsain Price if you set now.  Shipped

prefalel  om pt of reemillance. Do
FﬂLﬂE“ C.0. 0. shipments, send depowit of &3.040,

MICRO PRODUCTS, 211 Jos. Campau, Detreit, Mich.

PUSH BUTTON CONTROLLED
GAS TANK LOCK

KO EEYS—Flectirically operaied from |'||mt|lu|-|r|t
O msodeld s sl cnrs s rmllnn_ fender coor
Corratesl Bhing owfl Sells on sbiehi? Polly o
teed, Dislribgiors, dealors, here i= THET Iy
making opporiunity. Wrlie for free lleratare and

NEW sales plan,
CAP CO. Dept. k, ASHLAND, KY.

REAL ENGINE VALUE

The G, I, {). is a miniature gasoline cngino
that really operates, Owver 15,000 sold in
the last yisf, Now is your chanee to buay
the New Tmprozed kit for S4.05. Absolutely
compiete with eenl, condenser, plug, instrpe-
tinns, ete, Only o serewdriver needed, For
'bu:lr:C.. [I]JI.I:H'.'-.. |uil:|nt"|. ehrs, el All paris
gunranteed. Bend only §1.—Skipped Colled
. 0, Dy, sawee dzy, Send for FREE literature
or e for Fumbo calalog,

1 Fle, FARY L0 resd
sptisfaciion  guaranteed or

e il

LAWN ORNAMENTS

New, unigue, eolorful, ensy to make. 20 full
size patterns, birds, anlmals, ete. 25e. Dutch
Windmill, 38 In, high., complete plans Z5e,
Flylng Duck, Hen and Chick, Rooster, Par-

rot, Duteh Boy, Duteh Gid, Sprinkling Girl,
15 ch, any two 25ie. De Luxe collection 51
atterng (#1.85 value) only 8100 postpaid.
fmited time offer.

WICKMAN CO.,

Dept. 253,

HERE | AM!
To Fix That Broken Chair

Dayton, Ohio

Just apply Bopess Glue to broken section—place
piecE, rﬂnl or splinder in poiition —<lamp . . . thea
chipped, splintered and broken articles will become,
loek amd remain like pew when repaired with Regers
Cilus . . . durridnlp SLESEg a5y L3 ApplY. Sells [0
amd wp in tulse, jur or can ot Bardware glores saly o
pend 10 for Full size jar ples Pree ustrated Book
glving new idems, new plams for making useful
articles—MNew 1940 sete of free projects sheets are
mlso avallable—write Depl. A-1.

ROGERS GLUE. GLOUCESTER, MASS.

ROGERS

THE ©

GHO IIﬂTﬂﬂi, Depl. B, 40 East 21 §1., New York, N. Y,
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57,256 Pipe Smokers
are still missing!

o bsdaocphinse o wisabosia hich
percentage naturally enthuse about BOND
STREET. Applying this percentage we know
that about 57,256 pipe-smoking readers of
this magazine—for whom BOND STREET
is a “natural”—stll have this grand discov-
ery to make.

So come out of hiding—and try BOND
STREET!

It contains a rare aremalic {obacco not
hitherto used in a popular price mixture.
Rich-tasting, bite-free —leaves no tobacco
odor in the room—even the ladies approve

Try t—today! Only 154,

1 5 (= GEMEROUSSIZE
J POCKET TIN

STREET |z

A Product of Philip Marris
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War Birds without Wings

{Continued from page 203)

says it now appears possible to produce a
two-seater helicopter powered with a 200-
horsepower engine. Such a eraft would be
able to take off and land in small spaces, to
travel forward at any speed between zero
and slightly above 100 miles per hour, to
move sideways or backward at velocities
up to twenty-five miles per hour, to hang
motionless in the air and to climb at better
than 1,000 feet per minute,

The Sikorsky helicopter has a single
large lifting rotor, similar in some respects
to the overhead rotor of the autogiro, and
three small auxiliary rotors or propellers,
supported by an outrigger. The main rotor
furnishes most of the lift that supports the
machine in flight. The change of the pitch
of this rotor forms the basis of the control
of the machine for up-and-down motion.
Two of the auxiliary rotors that are situat-
ed on vertical shafts on both sides of the
outrigger furnish means for longitudinal
and lateral control. Varying the pitches
of these propellers in the same direction
produces longitudinal control; variation in
the opposite direction gives lateral control.
These control motions are connected to a
pilot stick, giving an effect similar to the
conventional airplane. A mechanism that
varies the pitch of the rear propeller is
connected with foot pedals and furnishes
means for directional control.

By operating the controls and engine
throttle properly, the pilot can hold the
helicopter at a given altitude or cause it to
deseend or to jump up momentarily, Thus
the pilot is able to ascend or land exactly
when he sees the right moment. In case of
engine failure aloft, the rotors continue to
turn automatically, permitting the machine
to come to earth gently.

Of the possibilities of this machine, Mr.
Sikorsky says: .

“The airplane, by nature of its design,
will always be faster than the helicopter—
perhaps in the order of about five to three,
or 200} miles an hour to 300 miles an hour
in future designs. However, for defensive
and special military purposes, the helicop-
ter can do many things impossible to the
airplane which make it of vital significance.
For example, to interpose an effective de-
fense against bombers or dive bombers,
the helicopter seems to me to be ideal. It
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can stand still in the air, thus affording a
stable gun emplacement from which the
gunner can await the moment — which
must come either in bombing from altitude
or in dive bombing technique—when the
bomber ceases all zigzag maneuvering and
flies a perfectly straight line for its quarry.
Then the bomber is comparatively easy to
hit, The helicopter, of course, easily can
have altitude performance up to 15,000 feet
or more and can carry large caliber ma-
chine guns or even cannon.

“The helicopter, in naval use, would re-
quire only a patform or deck space aboul

forty feet square from which to take off

and on which to land. It could follow
every dodging movement of surface craft,
flying backward, forward or sideways at
will, and always itself afford a steady firing
point for its guns defending a battleship.

“Landing gear for the helicopter would
be rubber bags rather than wheels. On
these bags the machine could use land,
water, ice, snow, a vessel or a building for
a take-off or landing.”

A Piteairn-built autogiro, in a demon-
siration recently, exhibited an ahility to
make jump take-offs, rising vertically
twenty feet or more, then pulling away in
a normal elimb. Thus, no run along the
ground is necessary to attain flying speed,
an advantage in operations in small spaces.

Preparatory to the jump, through a hy-
draulic system, a single-contral lever locks
the wheel brakes, sets the rotor blades at
zero pitch and engages the rotor cluteh for
power to the rotor, during which time the
gear ratio within the transmission is set
at two to one. Then the pilot advances the
throttle and when full power is reached
and the rotor is turning three hundred
revolutions per minute, the mere pressing
of a lever causes the machine to leave the
ground, shooting straight upward.

Thus independent of vast air fields for
moving away from or coming to earth, as
well as incorporating many other charac-
teristics which aviation experts regard as
highly desirable, the wingless aircraft
seems on the verge of development into an
important weapon of defensive—perhaps
even offensive—warfare.

@[Stamped, self-addressed envelope, sent
to our Bureau of Information, will bring
vou the name and address of the maker of
any article described in Popular Mechanies.
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TOUGH on Dil-Pumping « GENTLE on Cylinder Walls

® Of course you can continue driving an
oll-pumping car. But the longer you go.
the grecter choncss you loke — because
excessive oil consumplion forecasts rapid
cylinder wear.

Save oil, and save your cylinders oo ...
install Hastinga Steel-Vent Piston Ringa
at the first sign of cil- pumping.

Hote to Used Car Buyers: Ask the
dealsr if it's Stesl-Vent Recondi-
tHoned. [t's a batter buy if it is.

HASTINGS MANUFACTURING COMPANY
HASTINGS, MICHIGAMN

Toronto and W.anf_p.g'

=HASTINGS>

ETEEL-VENT PISTON RINGS

Stip Ow-{pmphtg_,

IN CARS, TRUCKS AND TRACTORS
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HOUSEHOLD
and AUTO
REPAIRS

that save money

Sealing Leaks Tightening Loose Parts
Cracks in boilers, heaters, auto engine jackets
or gear cases, leaks in piping, tanks, auto
raddintors, or utensils, loose parts of apparatus,
machinery, fixtures or tools, can all be quickly,
|~:'u|u1r|1l'r|:i]:r__ and lastingly repaired  with
Bmooth-On Na, 1.

Smeoth-On requires no heat, no  special
tt‘lalrl:-l, nnil 1§ Th ] |H‘r_-.'|.'iuuH g-_'ij:ll'l"iq'ril_w;:, .E':ql.rl::
III]“J‘HT'H.'.iﬂ'] n!!l"tl'i'ﬁ 111" HY ﬁrI'IIL“ :I.I]Iillnllﬂl :LI:HI
frequently saves o complete new part or
avolds an expensive and lengthy repair.

Prepare Now for Emergencies

Every household should have a enn of Smooth-
Un to be n':ui}' for emergencies, Smooth-On 15
obtainable in 1%j-0z., 7-0z., or I-lh. or 5-0b.
can from vour hardware store or il necessary,
from us. For your own protection, insist on
SMOOTH-0ON, used by repair men  and
mechanies sinee 1893,

FREE

40-Page Repoir Hondbook

Deseribes dozens of practical, Ingenkeas
repiale jobs, with dlageams showing how
1o A% things that go wrong [n the home,
o the cnr and ot 1he shop. Send thie
ciipon TODAY for yOur espy,

SMOOTH-ON MFG. GOy,

574 Communipaw Ave,,

Dept, 37, Jersoy City, . J.

Plhinuss  @mpird (B[t froe  Hmaoand hi-0 0
Hophr Ehisisl

_‘EH_!E"_'.

.i)oril‘ wilfh
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A Gem Factory on the Half Shell
{Continued from page 249)

the Margaratifera—which produces most of
the genuine precious pearls and mother-
of-pearl shell. This oyster is represented
in most of the tropical regions of the world
and is a first cousin to the edible scallop.

The secret of Japanese culture pearls is
to duplicate and control scientifically the
natural process by which “wild” pearls
originate. This takes patience, for culture
pearls are nine years in the making. The
process officially starts when the immature
larvae of young oysters are collected in the
warm, sheltered bays of Southern Japan.
The collecting cages are painted with lime
and arranged on a long, triangular form.
The walls and hottoms of these screen bas-
kets are surrounded by black boards. The
cages are then lowered into the depths
where larvae are most abundant. If let
down in July, the cages are taken up in
November, Each basket may be expected
to contain from 1,000 to 16,000 spats (yvoung
oysters). The spats are then planted in
specially prepared fishing grounds where
they may be watched, At the end of three
vears they have attained an average size
of three inches in width and one inch in
thickness.

The young oysters are ready to begin
producing pearls. In white bathing suits
and wearing glass masks, Japanese girl
divers plunge into the green, translucent
water to bring the three-year-olds to the
surface. The girls collect the shells in small
hand nets and deposit them on the surface
in floating wooden tubs. The divers work
in groups of five or six and each has trained
herself to stay under waler several min-
utes. And now comes the most important
and most delicate part of the whole proc-
ess. The oysters are carried into the lab-
oratory where they are opened hy skillful
workers. As the two shells are forced apart
with powerful tweezers, a tiny mother-of-
pearl bead, surrounded by the tissue of a
living owster, is popped into the shell.

The oysters are then closed and placed
in culture cages. These are oblong wire
baskets which hold around 1,000 oysters
each. Each basket is tagged and dated be-
fore being suspended in the water from
wooden rafts, The greatest enemies of the
culture pearls are the starfish, the octopus,
and muddy currents which create condi-
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tions unfavorable for growth. When these
enemies threaten, the rafts can be towed
to other areas by tug boats.

For six more years the oysters remain
captives in the culture cages—each with a
gleaming pearl slowly taking shape around
the bead or nucleus. Twice a year rubber-
booted workmen haul up the cages to
scrape off seaweed, barnacles and other
growths which attach themselves to the
shells. Then back into the water they go.
At the end of this period—after nine years
of care—the oysters are taken from the
culture cages, thoroughly cleaned and sent
into the laboratory again. Here the fully
matured oysters are opened and lustrous
pearls scooped out. In luster, color and
gshape they cannot be told from the finest
“wild"” pearls.

Not every shell, of course, will produce
a perfect specimen. A good average is
five or six perfect pearls from 100 oysters.
The imperfect specimens—blisters, pear-
shaped and dumbbells—are destroyed.

Having been extracted from the oysters,
the pearls are sent to another room in the
laboratory. Here great glowing mounds of
pearls are sorted, sized, graded and pol-
ished. Socon they become necklaces, stick
pins, brooches, amulets and wrist bands.

A culture pearl is much cheaper than a
natural wild pearl, but placed side by side
and rated as to size, luster and beauty they
are as alike as two peas in a pod.

Kla ¢l

Electric ""Blade” Necktie Ironer
Applies Heat Inside

Shaped to fit snugly inside the necktie,
an electrically heated ironer removes
wrinkles in one-half to two minutes. If
creases are stubborn where the knot has
been, moistening helps straighten them.

B . e
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A. PRIZED POSSESSION in any home—and you can
Bueild ie! Materials are polished pine and Tempered
Presdwood *—a Masonite* wood-fibre hardboard

| —the board that won't warp, chip, split or crack
| when properly vsed. Tempered Presdwood makes

anything you build permanent, able to stand up
under the hardest kind of usage.

The top of this table is removable and can be
uzed as a serving troy. Ench of the shelves slides
out for the same purpose, The table is 30 inches
high and moves on rubber casters.

Your nearby lumber dealer can supply you with
Masonite Tempered Presdwood. And Masonite
Corporation will send you free plans and working
drawings, as well as a free somple of Tempuored
Presdwood. Just mail the coupon below,

o Trode-Maork Reg. T, H. Pab. Off. "Vmosomilfe™ idenfifies all
producta snarkered by Mesonite Corporelion.

MAaSONITE

TEMPERED
PRESDWOOD

THE WONDER WOOD OF A THOUSAND USES

Sold by Lumber Declers Everywhere
COPTRIGHT 1941, MASONITE CORPORATION

FREE PLANS AND SAMPLE

—_A
MASONITE

(o —

l MASONITE CORPORATION, Dept. PM-2 I
| 111 W. Weshingten St., Chicage, il l
Pleaes send me free plans of the easy-to-buoild

I Mazonite Serving Table and & jfree sample of I
f Musonite Tempered Presdwoosd, I
| Nome. I
I Address I
l Cliy State I
e o e s —— — — T — —— —— — e wll

AL~ -
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Buohebfs of Ripe

TOMATOES
ONE VINE

2 or 3 vines will produce enough
tomatoes for the average family.

TRR-L-CROP

g TOMATO rapidly grows to a
height of 10 to 18 feet. Grow
on trellis, side of house or barn
#. orasa bush in garden. Beautiful
crimaon, solid, meaty fruits of
best quality, some weighing
over 2 lbe. each. The most pro-
ductive of all tomatees. Trial
packet 10c=3 for 25¢, postpaid.

CASH PRIZE CONTEST
Send for FREE Garden Book
8 pivinglulldetailzabout CASH
PRIZES to growers of this
wonderful tomata.

BURGESS SEED & PLANT CO.
217 C.T., GALESBURE. MICH.

LOST DIRECTIONS
ARE WORSE IN

WINTER
RNAW YBUR WAY WITH )

HULL ffiesmline, AUTO [:IllllFlSS
SAPPHIRE BEARING » BUILT-IN COMPENSATOR
LY 12,95 [} rm mut Woire fas Cimaler

Pafios IR

AW-FILIN|

MAKES A GOOD LIVING

“Last year I sharpened 23090
hamnd ERwWa, for which T zot
21164.40. The Foley Saw
Filer hns made n good

living for me' — John

Joseph, Calif. Louis P.

Wadowiek saya: 'l have

fileedd 764 saws in spare

time." Thur Nedribe, g
lowa, says : "1 have filed

550 saws, made $3I50. ~'.' T
As I'm a Carpenter, I
Just file enws in spare 1l
time—have more than 1 can i
take eare of.” With a l

AUTO
FOLEY/\5:SAW FILER

ol tan do expert work caslly, quickly, without evestraln, The
nley files h Dand and olreilse smws better Chin Che Best hand
filer, The new 140 ".lnrlu! Falfi |s the resalc of 40 yenrs' experience
in bulliling saw Nlers, and 18 unequalled for sceuracy, case of
adjustment and long life. Patented jointing principle brings uneven
teeth back to uniform size.

FREE PLAN shows rnu how to start your own eash business in
spare tme with small Investment—no eanvessing.  Bend coupon
now,—n0 abligetion, no salesman will eall.

Mail Coupon for FREE PLAN

FOLEY MFG. CO., #MLEE W

Send Free Plan on SBaw Flling bukliiss—no obligntion.

PAMEE. oo osi o acm g b b e e i e g A R 5

ANDRESS . . . .. v rraaramrrrarsrmmasrrenr e
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L Sea-Going Soldiers
{Continued from page 219)

had been surrounded by six Germans. An-
other marine in the World War, single-
handed, attacked two machine-gun em-
placements, captured their crews, and then
took forty more prisoners from a dugout.

The Marine Corps is a comparatively
small force and only recently was its au-
thorized strength raised to 24,000 men.
It is organized like an army but it is part
of the navy. Detachments up to sixty-five
men serve on battleships, heavy cruisers,
and aircraft carriers. On board ship they
man several of the secondary batteries,
some of the searchlights, and fly some of
the airplanes. Their other duties are to
make landings and in case of a major ex-
pedition to make up the initial striking
force that lands and contacts the enemy.
Each marine is a picked man, proud of the
fighting traditions of the corps.

Because of their amphibious nature even
the marines who do sea duty spend some
of their time ashore. They sleep in tents in
the field, fire machine gung and artillery,
and learn to swarm across rough country.
A marine airplane pilot may spend a year
being shot from a battleship's eatapult and
the next vear picking his way in and out
of small fields in a tropical jungle.

The requirements for joining the Ma-
rines are similar to those of the navy. As
a rule an applicant must be between eight-
een and twenty-five, althoughe«men with
unusual qualifications may be accepted up
to the age of thirty. Applicants must be
unmarried citizens, in good health, and of
good moral character. They sign up for
four years, with a starting pay of twenty-
one dollars per month. Increases are pos-
sible up to a top pay of $157 per month.
After his initial training a young marine is
assigned to one of the seven branches of
the service for which he shows aptitude.
These divisions are musicians, signal and
radio, quartermaster, line, paymaster, av=-
iation, and mess.

Recruits east of the Mississippi are sent
to Parris Island, S. C,, for training and
those from the west to San Diego. At ei-
ther school a recruit spends the first three
weeks in the drills and studies of an in-
fantryman. He does setting-up exercises,
bayonet drill, learns to wear a gas mask

{Continuad to page 128A)
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M | MONEY-SAVING PRICES ON

Imported & Domestic Veneers
—Plywoods—Inlays—Bandings
All Kinds of Hardware

“.\’GDDWGRKERS + « « Teast your eyes on a
“banquet” of B-A-R-G-A-1-N-8 in my big new
1941 Catalog No. 14. Stock up the old workroom

with WOOD Values such as vou've nover seen before. Here
nre 148 pagea packed with rock-bottom prices on EVERY-
THING you necd for making beautiful articles from fine
woeds, WNewest information, lowest prices on rare woods,
domestic woods ; every kind, size, color and shape, 20 pages
in NATURAL COLORS. Specinl COLOR plates showing
begutiful grainz of 12 domestie and imported wosds,
Hundieds of attractive scroll saw patterns—{or articles
you'll be proud to make and use, or give as gifts. Dozens
of pages af supplies, equipment and hard-to-find hardware,
Up-to-the-second answers to your problems in this big new
Wood Barzsin Catalow. It's the woodworker's *Bille,"

INCLUDES SPECIAL BEGINMNERS' GUIDE
« « .« tells you how to start, what to
make, how to save money on maoterials

Deal direct with Amerien's lnrgest supplier of Woods and
Wood Working Materinls for Craftsmen. Finest woods for
lathe turning, model making, furnilure, decorntive novelties,
EVERYTHING IN WOO0OD. You'll delight in working with
the rare wopds from South Amerien, Afriea. Australin,
India and other far-off places. Bubinga, Zebra, Prima Vera,
Teak, Amaranth, Rosewood, Ebony and many others,

All domestie woods sueh ns Walnut, Bireh, Cherry, Holly

T 3 d Maple in all sizes and v %, both plei d figured,
LG IR (ol :{o o) @ ond Maple in all sizes and vencers, ho . niay baxdtngy.

Huge stocks of plywoods, turning squares,

'I'E Ll_ﬁ ""nu Huw 'I"I‘ll:1|l."|inF:'5. l:nﬂl_'in:us. legs, ha'l'd“:a:m- itemsa and tools. Every-

thing at LOW MONEY-SAVING BARGAIN PRICES.
YOU CAN MAKE

Whether you're an expert or a beginner . . . you need my

new l4B-page 1941 Bargain Catalog Ne. 14. Bend a dime
Hundred; of Articles in Wood!
My new 1941 Bargain Catalog No. 14

today for your copy. Use the coupon below,
tells how to make this beautiful wall Hareld F. Hunt, President

Send for NEW Bargain Catalog
el CRAFTSMAN WOOD SERVICE CO.
book ends, lamps, smoking stands, 2729 5. Mary St., Dept. B-4, Chicago, Iil.

1 encloae 10e (stamps or eoin) for which send me your

other hl.-".‘lut:ifu].. useful wood pro- new big 14E-page 1041 Bargmin Catalog No, 14. 1 under-
=t RIS P T W TP TN AT stand you will allow me 10c on my first order.

end mbles, cabiners, hundreds of

mation on ﬁnlsh:ng fine woods and
many other interesting subjects.

CH.AFTSMA" wuuu SEH‘JICE co Address N 2 TR 1 G oW

2729 5. Mur',r 51” Dept.m, Ch:cngn, 1. _E‘;:y AN P P BT BRIl . 2 - | ¢ P A e ety

[ 5, | TG R S SR ST SUTY S PR PN S ——
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D:rect
Mill

(J:I.E-'-E 300.-"0 fo '4000 |
or Your New Home.. \Ba===

Toant pay several hundred dollars more than nocessary
when you build u home! Buy it direct from our mill nt
our kvw [actory priet. We ship yvou the materials—
jumbser cait=to=08, ready 1o erect, Palnt, g . Bardwere,
nails, ete., all inelided in the price—no extrs charges.
We thie rn:h.:hl.‘ PMasis fursilslied —ebsg complote biilld-
IanE Inatructions. N wonder our custamers WElTe us thal
wi snved them 3077 1o 407, compnrsd with buobkhders'
priced. Ensy terms—maonibly payments,

Handsome Big FREE

CATALOGUE

| Pleiures wondertul homes in eolors st mon-
|\ ey=snving prices. Deskins bo gill @verye.
| Write for your calalopus tnday

L LEWIS MANUFACTURING CO.
Dept. 1312 Bay City, Michigan

nma TACKLE

ALL SPORTING GOODS
{ LOW PRICES

For sportemen, big Free 160-page Catalog and
Figherman's Guide. Contains Fishing Calens
dar. Every item top quality; money-back guar-
antee. Fishing Tackle, Basoball, Golf, Tennka,
Archery, Guns and Clothing. Typical values—

$17.50 Fly Rod, aluminum case, 2 tips . . “ 95

3.25 Automatic Fly Rod Reel e oo e oo

400 Solid Steel I-piece Casting 'Rm:l A 2 “

700 DeLuxe Level Wind Casting Reel . 3.95

1.35 Nylon Casting 15 Ib., 50 vd. Line . 83¢

.00 dozen Assorted Snelled Trout Flies 39¢

1.00 Assorted 6 Floating Bass Bugs . . . 39¢
Send today for big illustrated Catalog
Frﬂﬂﬂﬂ‘ﬂlﬂﬂ with hundreds of bargains to save yon
Teal money, WRITE TODAY for FREE 150-PAGE CATALOG.

GATEWAY 50000 b o o
PHOTO

ENTS
ENLARGEMEVS

E!l # P Ili||ﬂ.| ki MIIJT l.llkn.FllﬂIl]
:‘ﬂ-h fer yoursell wmad seherms,
lesa. The ]d!ll FPhato

Eninrger in AUTOMATICG. Mo siperisnce ro.

S e L el M ANY

1deal-0, 148 West 23rd St., Mew York city SJFE
Srﬂy

KALAMAZOO
Stove & Furnoee Co., Mfrs.
391 Rochester Ave,, Kolamazoo, Mich,

"A Kalamazoo,

I.nh years
M BuEiness
Direct toYou'
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kll\ 1 Continued [rom page 124A)

and throw hand grenades, the new ex-
tended order drill, and how to handle a
rifle. He listens to lectures on scouting and
patrol duty, use of a compass, and chem-
ical warfare. He attends sound motion
pictures that teach first aid, musketry, and
other military subjects.

He zpends the next three weeks on the
shooting range with the service revolver,
rifle, and automatic weapons. Finally, he
spends another week back at the training
depot.

Out of each group, the fifteen per cent
who receive the highest marks in this
training period then spend an additional
three weeks at sea school and are then as-
signed to the fleet. The others are shipped
to schools for specialized instruction, to
duty at navy yards, or to outlying bases,
The corps operates schools in photography,
aerography, aviation, radio, field teleph-
ony, fire control, optics, and kindred
subjects, In addition, numerous corre-
spondence courses are offered free by the
Marine Corps Institute,

Enlisted marines who are properly qual-
ified may compete for enrollment at An-
napolis. Men who desire aviation training
are usually assigned to the aviation branch
of the Marine Corps although the number
who can be given flight training is restrict-
ed. One way of getting into Marine Corps
aviation is to join the Marine Corps Re-
serve instead of the Corps itself. Reserve
cadets spend a vear at Pensacola after a
thirty-day primary instruction period and
are then commissioned as second lieuten-
ants in the reserve and are ordered to four
vears active duty with aircraft squadrons.

Like their brothers in arms afloat and
ashore, marines are constantly studying,
drilling and practicing. The result is that
the armed forces of the United States are
better prepared to resist an enemy than
the public might suppose. Enlistments are
inereasing and modern weapons are being
provided. The American military machine
iz known the world over for its fighting
spirit, which in the last analysis is the in-
tangible factor that wins battles,

{[If you will send stamped, self-addressed
envelope to our Bureau of Information,
you will be given the name and address
of the manufacturer of or dealer in any
article described in this magazine.
POPULAR MECHANICS



® How would YOU like to own
awn bisiness and make 8306,
of even .00 or more in an hour?
How wnlu.'lrl j.“LI. ke to be able e
start mak nE %ﬂﬁﬂ“!li of money

FOALT
.0

Ehe VEILY
Here s o NEW FIELD for Live wire mon which offers o fine |:|p

tunity for o man like you to got lnto business far yoursell.

You I E

nesd apecial training—you don't need u. Lot of runn-ui" We cnn -.'il!rl.

¥ou o this bosimesss whers you will be

No Rent to Pay

Your home is your oifice, there-
fore youu have no exiran rent to
My, TAKE THE BIACHINE TO
HE J0% and do the work in

CUSLHIOE'S  lwofe, hen  collect
YOUF maney the mpme day, Think
of lhese amazlig opportisnlthes.,
Barreit enys, ““Took in SXH.00 in
# hours—on aneiber pob took in
E5.00 an haur.' O. W, Hirris says
n contract with one of Uwke Tizs
Post Botels will Fin alsoug § 1500,

Earn a Home—Earn
a Car—Earn Big Pay

Even in spare time you chn eadm a
lot of moncy with this new ine
venilon., If you want & new ear,
1f yodl meed] exien ploGey o by o
hame ar | wosi want o jrmy yEIlaF.
self & hoandeome salary. et inte
this Tascinating money  making
busiposs NOW. The work |8 easy
Lo di 1‘.I|||,I|||'Lur||hr|. aFn  plmost

4 ¥ should be able
to take I|l II-Ir profiis the VERY
FIRAT DAY. Semil ihe coupon for
FREE BOHK tellirr vou how yos
Fan have & buslness of Your vory
AW,

VON SCHRADER MFG. CO., 552 Pl., Racine, Wis

your own boss nnd whene

YHave Just ishen lo 40,00 for
T hours” work with my Deter-
mer clenning wrestling pods for
ligh &rhonl pthletic  deporg-
menk. The coach sald that fhis
wis the only method of doing
a sotisfactory jole.'"

. I B
My tn with the Deiroor
haa v en more than satlsfac-

Lory. e Jobs paid 8 1800 [or
T HOWPs' Wi ancthee BTH.00
for A hodrs and my Cusomers
roport CLaooks 1HHe new', SJust
wandlerful', eic.""

J. W, B,

my :|Irl|:| nen from
BI0.00, for work
lurl|1rl| I:nm |1||- A5 @i ||uﬁ ek
oul & extra help,  fesides
overy customer bns hecome
looster for me.’

A T H.

iy '|!h|'l l'l'
n:l"

Hilwws ofiom taken In os hizh
ne B37.00 bn o® B Lo eluwr, Blw
heest nrofit for aas Woerk Was
EXT0.TH.""

E. B W,

VOM SCHRADER MFG. CO. 557 PL, Recins, Wis
Send me (without obligation) your free

8 F
REE bocklet telling me how [ can own my

own business and become financially independent and
I how I ean pay for the DETERGER on emsy terms.

Name. .o

Address. ...

G | A S 2| T

-

Owrn NEW Business/’..

monay esmed In fascer snd essier thon from an ordinary job, T hin
bisiness Is WEW but letiers are alrepdy pouring Lo, telling of trée-
mendous profits sarned the very first week. (hur new eleciric furmi-
ture cleaning machloe washes taghnlst ered furndture rlght I your
vastomer’'s hame, “Think of the millions of pleces of furniture which nead
eleaning. There nre thousands amid thousande of customees everywhese.
Huteds, oluba, hospieals, poblie institotions of ol kinds. ns well as homes,
nre all yoar prospects. Tliey see ready 80 PAY BIO fog this service. Ops of
oir men reported taking in 3150.00 by cleasing putoisnelcle interiofs alose,
Lire is 6 vast Geld with teamendous appasrtuniting,

Customers All Satisfied . . .

OlUF cuslamers are always satinfed. They seod
thelr friends to powm swil thus Business &l
rodl in and belp you 1o make slill mare Sy,
REME \ﬂ HER the work Ls lond in yaur custod.

e e, This makes everyio BEppY .
yoL! r1|'-u i have in rant the work hack mind
forth and YOUR CUSTOMERS can tise Lo
mm-l:-r* nllnnut AE BOOTE &S B S cleaned,

T machine doos & hesutifa] foh of re-
moving dirt snd grime, leavli@ furmiture
fresly and clenn:

Guarantee
Every machine is made in oue own factory
mEd wo fully pearnmtes the gualily of
perinls @l wWorkmsnellp, e e
yau get started and make 1§ possinl
¥ou o earn a kot ey, The enilng
outilt comes Lo you ready (o ose,

Easy Terms

The priee s very ressonable sxd & down
parmend brssge svery thing 1o vou comaeete,
tha nrlrj,w ":. pay gusl m few dellarg
X rom L day you Tessive
i hins, you held ‘e mhke f starg
making sansy.

DWW YOUR OWN BITRINESS, let om
help vou start now, Send tlll o mhove
ml:l.l: ]ll'HlL W oier Diwn a‘. Inass,

ta Inaiesd of Wagsa™ NOW,

100 TOOLS in. ONE jd

Grinds, polishes, sharpens, drills, engraves . |
Hamdliest tool In dhae
dnily. Moito-Tools are
usd o6 piecision fobs in faciories.

TDremiel higher spe

Baves llme, culs cosis,
home oFf shop . . . use b

27.000 R.P.M.
TUiters . . . ddoes Aoer works
oil-lvss (mil-sealed) bearings,
fams, balinced armatures 1o elim
:171:':. Qne, with chisck and 1

Master Maodel Twa,

-2

henvies,

10-DAY TRIAL
Ha-Tonle, order direct , ,
you el money onder ar deafi.

Fl
eolley, only

t rertaly
with chack and 1" eollel, only ;{IIJIJ‘IWE i

I vour desler does nol handie
. wen pay postage If
Or, send only
¥1, pay posinmsn balpnceo plus pastage, nng

CREMEL MFG. C0., Depl. T111-8, Macine, Wis.

TOOL |,

CONRETY A
oole ave
“in comlingE
= vibratin,

-

Tanls, Equipment,
mpecial cam-

hsbnation odfers.

(1) “Famous™ Marvel Windows,
i2p eadl lighis, (3 complete 1wn-

derearrisge  equinment, Eh m,—
moldigs, (51 eouglers.
I‘TIE'.“:I"I:I'hCIr!. :lm'rﬂ. |.|1Th1||||u' il

¥Ou  meed In
iphent 111I!||r!'. Largost Eraile
equipment | stoek. in Lo 8,
h Tmmediate delivery, fow prics
e, Send 10r¢ cain for 44-
poge Lllisieated catalog.

Marvel Trailer Parts Co., 18020 Calestine Awe., Detroit, Mich,
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Car Owneral Mest Master Glaze—the senentionally different
luster for new and vsed cars! Mot a wax —not an oil polish
—not & paintl—nothing that “smears™ over the surfacs.

MASTER GLAZE is a unigue discovery —a ereamy Liguid

=—quick and easy to applyl Gives a hard,
AGENTS Ings-like surface. Even gasolinecannot doil
An pnosoml t! Lasts six months ton year! Amazing
oppor tunity ! § luster—beautiful, sparkling elean and bril-
GQuick, finshy | liant] Dossn't inger-mark—doesn 't smenr!
demongtrater. | A mateh box full glazes an entire car, Seala
Big profits. | the pores—protects! NOTHING LIKEIT!
Good territery. | FREE — Welte now for Fr? llgatrated Booklst
Write todayl ANDG%AHL'LE OFFER. Jost send yoar nama

d sddreas.

MASTER GLAZE CO., 7720- 230 H.u-nulu. Ml suboes, Wis.
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Jobs from Research

(Continusd fram

properly baked, and the scrape tester for
measuring the stick-to-it-iveness of the
film to the wire,

Much of the progress in metallurgy is
the result of the measurement of the
“creep” of actual materials under stress in
the laboratory. This has improved turbine
material, and instruments like the trans-
verse pressure recorder have helped im-
prove turbine design, Air is blown through
a turhine nozzle section and the resulting
pressure, mass flow and energy are auto-
matically recorded on this device,

At the edge of a sheet of steel going
through the mill may be seen an electric
gauge which tells the thickness, and which
can be made to control it. The electric
gauge, together with electric drive features
has made possible an increase of sheet
speed through the mill from 300 to 1,500
feet per minute. Research has so broad-
ened the market for steel products that to-
day the steel companies employ approxi-
mately 500,000 persons compared with
275,000 in 1907, at the same time reducing
the price of steel by forty-six per cent
since 1923,

The new trains in our transportation
system are known to all. They, too, are the
products of research, When new steels are
welded, a little instrument, the ampere-
squared second recorder, which automat-
ically evaluates the welding current, stands
guard to stop the operation if the current
iz not correct to give a satisfactory weld,
So quickly does it operate that it summates
its story in one-tenth of a second, allows
the process to proceed if right, stops it if
wrong,

Time was when the streetcar was gen-
erally accepted and not much was done to
improve it. Then came competitors, and
the streetear had harder going. Then came
the formation of the Street Railway Presi-
dents' Conference Committee; a research
engineer was brought from a prominent
utility; measuring equipment was put to
work, together with brains and study and
thought, and the PCC ear was born. This
was in 1936, Today there are more than
1,200 such cars in use or on trial in four-
teen cities. Here research revived; and
here research is keeping alive; there will
go into service shortly 100 of these cars
without air, the use of electric braking

1284

having been so perfected that the air is
now not necessary, thus eliminating com-
pressors, pipes, valves, fittings, and their
maintenance. Soon the PCC car will go
into the subway.

It was not so many years ago that alumi-
num cost eight dollars a pound. Very few
people were able to afford aluminum pots
and pans. But a new refining process by
electricity from research reduced the cost
of aluminum to twenty cents a pound and
opened up a wide market for aluminum
products in many new fields, This electro-
Iytic method not only brought many addi-
tional benefits into the household but also
inereased the number of people employed
by the aluminum companies from only a
few hundred to arcund 25,000 men.

The rayon industry is in itself a story of
the most remarkable research. Starting in
this country about 1910, it has shown one
of the greatest advancements and expan-
sions of any of our industries. During the
first ten years, this industry produced an
average of 8,700,000 pounds per year. In
1939, its produetion was 331,200,000 pounds.
This increase must be attributed in a large
measure to research in the industry itself
together with that in the electrical indus-
try, resulting in the production of motors
and control for the manufacture of this
synthetic fiber.

There are similar stories in radio, the
advances in the automotive industry, the
petroleum industry, the extension of elec-
tricity to the farm, and the creation of an
electrical standard of living in the home.
Not all of the advance has been due to re-
search, but that research is prominently
there we know, and that we cannot sepa-
rate it shows how it permeates the whole
train of complex events from even before
the inception of new ideas to their ulti=
mate useful application.

The year 1929 was not a happy one. We
all remember what happened then. But in
1929 we did not have streamline trains,
television, transoceanic passenger air serv-
ice, synthetic rubber, fluorescent lighting,
colored home movies, new plywoods
stronger than steel, many new plastics and
resins, polarized glass, glass building
blocks, fiber glass for insulation and tex-
tiles, synthetic hosiery replacing silk, syn-

{Continued to page 130A)
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HE kitchen stove used to feel

pretty good on a winter's Saturday
night when the thermometer was
down around zecro. So did the heated
flatiron in the foot of the bed. But how
many of us would trade the comfort
and privacy of our modern, heared bath-
rooms for the cramped discomfore of the
wooden tub and the sting of the home-
made soap? And who wants to lug out
the water afterward and mop up the
kitchen floor?

There are a lot more of today's
home conveniences that we wouldn't
trade for their counterparts of the
“‘good old days." The electric washer,
for instance, for the scrubbing board;
the clectric light for the coal-oil lamp;
the furnace for the parlor stove.

“Hurry Up Now! Pa’s Waiting!”

Most of us are incomparably richer
than the people of a generation ago—
not so much in money, perhaps, but in
the things our money will buy. And in
most cases these are the produces of
American industry—manufactured ar-
ticles that have been developed by in-
dustry, improved, made less and less
expensive so that more millions of
people can afford to own them.

In almost every manufacturing im-
provement thar has made thiidpr:}grﬂss
possible, electricity has played a vital
part. And the scientists, engineers, and
workmen of General Eleceric, who have
done so much to make clecericity more
useful, are still secking ways for clec-
tricity to help in the creation of More
Goods for More People at Less Cost.

G-E research and engineering bave saved the public from ten io one bundred dollars
Jor every dollar they bave earned for General Electric

GENERAL ¢©@ ELECTRIC

BEZ-116EE
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. "

FEERUARY, 1041



FREE to Casco Users!
Complete plans for 24 projects
by famous American designers

Modern, Traditional
and “unit™ furniture by Gilbert
Rohde, Russel Wright, llnr_-m Hjorth

® Casco Projects help you get the
most from your workshop—in
WO Wiays:

1. The complete working plans
and directions by wood-working
experts save you from false starts,
help you work efficiently and
guickly.

2. Your finished project will be
an authentic design by a leading
industrial designer, a life-long re-
ward for your craftsmanship that
you'll be proud to display.
HOW TO GET PLANS: Fill out
and mail coupon found in every
25¢ or larger can of Casco Pow-
dered Casein Glue. You ger coms-
plete plans for your choice of any
one of 24 projects—free!

FREE BOOK ILLUSTRATES PROJECTS

16 pages of pictures and descrip-
tions of tables, “unit” chests and g
Lse

cabinets, desks, bookcases, trays,
etc. Alsolist of availablefree book- #tandardforbeary-
% i i
lets on tcols, abrasives, woods, :iﬂﬁﬁﬂr‘-:ﬁ
ﬁ.mshes, etc. :g”l’s.lnr and
e -Il— —— — — — — — — —

CASEIN COMPANY OF AMERICA, Dept. PM -241
«\Q 150 Madison Avenue, New York, N. Y.

Sendd me a copy of the wew, free
"CASCO PROJECTS ™ by return mail,

J 5
{ { “{Continued from page 128A)

thetic vitamins, sulfanilamide and sulfa-
pyridine, drugs that kill the deadly strep-
tococcus germ and which are now being
credited with the decrease in deaths from
pneumonia.

All these have been the products of re-
search, ability, hard work, perseverance,

- faith.

K00 —m—
'l\Fluurescent Lamp for Kitchen
Plugs into Ceiling Qutlet
Modern fluorescent lighting is made
available for the kitchen by development

of a tubular lamp fixture that can he
ph_]gged into %n ordinary socket. It iz de-

ol 6/ —
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vl': !HI o 1y =
..' ﬂl.‘.: '.I_'.L: -L.‘E
L i e
- —
H -
e —_ =,
W\
{8
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Thiz Ruorescent ceiling light is easily substituted
for erdinary globe by plugging inte the old secket

signed to fit any standard four or six-inch
holder in place of the globe. Simply loosen

. the fitter screws, remove the glass globe
— and the bulb, then insert the plug in the

socket, place the fluorescent fixture in the
globe holder and tighten the fitter screws.
It operates on 110 to 120-volt alternating
current.

[ Twenty-six per cent cf the forest fires in
protected areas of the United States in 1939
were caused by smokers, twenty=five per
cent by incendiaries, nine per cent by
campers, five per cent by railroads, fifteen
per cent by debris burning and two per
cent by lumheripg

dred Jreee
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Electric Hair Drier on a'Stand
Blows Hot or Cold Air

-
L )

Hair drier mounted on stand may be removed and
held in hand. Heat can be switehed an or off

Hot or cold air is delivered by an electric
hair drier that may be held in the hand or
mounted on a stand. Heat can be turned
on or off by a st‘-’_:ltr:l'}l.

L1
Vanity Mirror with Side Lights
Hangs on Auto Visor

For convenience at night, a vanity mir-
vor for the automobile is equipped with
small electric lights at the sides to illumi-
nate your face while “brushing up.” It is
installed by simply hooking the mirror over
the sun visor and making the electrical
connections. At the bottom of the mirror
the glass has ground sections for writing
notations relative to oil change, gas con-
sumed and motor-trip mileage.

Face iz illuminated by side lights while looking into
vanity mirrer hooked on automobile sun visor

= & |
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f Y AN K B
ANDYMAJ

THE COMPLETE
SPIRAL

Just push!...to drive { H
screws, draw screws,
bore holes. The com-
plete wol for home
and hobbyists. Genu-
ine"Yankee' quality!
No.233H, finest
"“Yankee- Handyman"
has spring in handle
for “automatic-re-
turn’ of driver
for next stroke.
Comes with 14"
bit in driver. ¥
Transparent [[f]
handle contains gil -
extra Chuck, 3
Drill Pointsand |
%:" Bit. '
Set on right-
hand ratchert, it
drives SCrews;
left-hand ratch-
et, it draws

i

Il
||'

I
I

F'-ri‘ -
ik
LA

MNe.133H is similar to No.
233H, without magarine
handle or accessories.

See "Yankee-Handyman' Dis-
plays at your hardware dealer's

“"YANKEE"

make better mechanics
Morth Bros. Mig. Co., Philadelphia, L.
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AMAZING RADIO VALUES!

Yeu'll want thia Greot Ratie Calo-
g—It"8 it cnly flw i Lif
e Hest ! 3
“hits® —new

all &
Sownd
. appl

il
Syutems!
tlon=7 to 7
b prd
] !'a; Trial

O A T T B

LifTe

Haiflo—{es  ALLIH In
Flusrescomt  Lighting. Far
W 1y [ 1y

Mow Radia BDietismary! Just out Radin Wuilders' Hamdbask] Mew

—eomsiled by beadimg aulborities B editlon—revised and enlarged
el ALLTED supervision. Glves =valunble hoeglnnees' bosk on
COnCiEe, esEy-io-undersinne defli. mcding tells haw be aelect eirolts,
ition= of ail eammonly wsed Fadia Texil dlaprams, bulld sets, obe.
warls s terme.  Every one in Titustrated. Learn Badio. Order
Iadio shoulid have a copy. lh by coapon below,

OEY sd o w bh d s am b r s {1711 SR

ELECTRONIC LABS

FOR RADIO BUILDERS AND EXPERIMENTERS

SPECIAL OFFER! Radis Builders,
Beginners, Experlmenters—gel  (hose
brand new genuine MCA Kile my bess
than hall the regular price! Learn radio
by practical conmstruction!

1 TUBE KIT. Bulld a resl 1-Tubs P
celver, an  elictronic  burglar  alarm,
Hoae Dropdeaster, Morse Code Practics
Sﬂn wte. Hit inchades: 1 HCA r!:dt::h

socket,  condensers,  resistors, &,
fl.T'lléll'lf! :Iﬁ.{hsullrlrmﬂctgl:' soldering iron ond solder, wire, frnnse
bat builds a two-tube st furmer, hoeadphons, microphone, sleciric
instend of ope-fube et relay, telegroph key, wiring diagrams,

Shpg. :é_.ﬂg [IETH rlar %E-pﬁtl‘ Iﬂi-ttl'-\.lﬂlﬂq Sk o Wl
Ciy -2, Ibe. Hegubar pri sl
o Y. .. |?5 For limited time nm. arrmaa zllH

833 W. Jackson Bivd., Dept. 5-BBE-1, Chleags, 110.
Eﬂmd Eig your FREE 1941 Radio Cataleg.

I emclogs 10c for Hadlo Builders’ Hapdbook
I eneloae 10¢ for New Radie IHelionary.

I encloan 82,95 [plis postage) for 1 Tube RCA KiL
I enclose 3375 (plus postage) for 2 Tube BCA Kit.

Nume.._

Addreer. -

L - TR T N =
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A General-Purpose Tuner

[Cnntiny.ed from page 207)

appears in Fig. 3. All soldered connec-
tions must be made carefully with rosin-
core solder, and shielding used where
specified on the leads running up to the
front and rear stator sections of the
2-gang 365-mmfd. tuning condenser, as

e
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5o of ad

indicated in simplified wiring diagram Fig.
2, It is also important that shielded eable
be used for connecting the output of the
tuner to the input of the audio amplifier
that is to be used with it. The phone jack
permits the use of headphones for direct
reception and for monitoring purposes.
This open-circuit jack is a type in which
the contact blades are insulated from the
frame. A detailed list of materials is avail-
able from Popular Mechanics radio de-
partment without charge. The output
transformer is a shielded microphone type
connected in reverse. In this manner either
high-impedance output (Hi. Imp.) termi-
nals or low-impedance 500-ohm output can
({Continued to page 134A)
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New Delia Lathe

for Wood and Light Metal Turning

- 1...#

Inside Secrets of
Delta Quality
“Acme Threading’™

The Acme threads used on ecertain
Delta machines are another extra
quality feature, often overlooked, that
assures batter work from power tools.

On an ordi-

nary machine

thread, the top

/_.-"‘{/? and bottom of

the prooves

Ordingry Machine Threod 500 ridges are
gharp. This

type of

thrend ia

accurate

e ey enough for use
Acme Thread an certzin
places puch as

on lathe spindles where the actual

fnce plate i3 scrowed on.

But in other places, as in a circular
gnw arbor whero the blade &5 not
thrended and where the blade is
held on by a nut, the ordinary ma-
chine thread is not accurate

V! snough. There youn will find Deltn

uses “Acme’’ threads.

o

_,..;;’_.Z‘.;ﬁ i
Swings 12" Over Bed

= 37" Between Centers
® This No. 1465 Delta 127 Ball Bearing Lathe is de-
signed to give you the biggest amount of real latke for
the least money! It has many splendid {features includ-
ing: Rigid, finc-grained cast iron bed with accurately
machined ways: Improved, convenient Seli-Indexing
device; Lubricated-for-life sealed ball bearings; Uni-
versal Tool Support, rigid vet easily adjustable; Full
134" spindle with 34" hole; 4 speeds for wood turning

: ; 2 : ke or 16 speeds for metal work (with simple counter
Iy M o B s e e d s nr WP shalt scrangeinent): Inboard: and: vitlicard  spiodies
arbor, the out bes o better bearing sarface and this th”"ﬂl‘!l"‘(t to take face I'.II-ﬂ.tE'-'": Efiicient, [!lI'I'I.'I.'I!iI'ilII. V-Belt

In an Acme thread, the top sar-
H face of the thread is flat—acen-
rately ground by precision [\'T|1.l.l'|.-
ing to m true diameter on which
the saw Blade Ats—tlns making
the saw run absalutely true, This
is Impossible with the ordinary
machine thread which permits
the =aw Dblade to rvide oo only
& very thin knife-like l_‘.\ﬂtl!. Aare-
veer, this Lhin knife-like edge of
the opdinary machine tread cans=
not be kept absolutely true and
nmu?. ﬂ.{l.'tlll-:Ti.Hu'll 'I:'h'lll"h 1-: 1‘1’[!'::.';]:-‘:-
Y for tme arcummte work, Are
threads have more “eft''=—nre o stronger thread, They
are wsed excinsively on all heavy industrisl machines.

. irely e tlhirenids are u . =
rfd;}i‘.t'rhiﬁbai:fh::fﬁh-mﬁﬂh[:-‘:-fﬁiipah'f:in“L.,.I which drive; Safety ‘hﬂ‘.;Lileitﬂl'k with covered _lmll and pulley.
mein 1Im1.h1ﬂut!arni'f;r d-:-l.l,nrlm_t et :r_ltlﬂgl more In Also available is new 117 Delta lathe with cast-iron bed,
Dielia machines, sofore purchazing o circulay saw=— z = e ; % .
bl T Ty T Bs it pou arw. pabtite -This exia For the complete story of these outstanding lathes,
qality that you should lave. fill out coupon below,

Send for Latest Delta Catalog

A complete puide book te power tools which fostures of design and construction that make
not only lista the complete line of Delta for long, better service in power tools.
“Quality” wood and meial working tools—

but shows you the important points to look {Also send for Project Book Mo, T erowded
for in all power tools, It illustrates and ex- with new projects, including working draw-
plains the advantages of the many hidden ings, photographs and full instructions.)

Dalta Manufacturing Go, (Dept. AZIL)
BO0-634 E.“'fh'lunna Ave,

Milwaukos RS
Grentlen Bend me the Intest Della Catalog listing the
eomplete ling of Delta Lathes, Cirenlar Saws, Dand Saws,
Jainters il Bawa. Shapers, Sanders and Tl Presses.
OI e 10¢ (atamps or coind for whicl please send
Delin Profect Book Xo, T.

me the ne

600-634 EAST VIENNA AVENUE BT e i
MILWAUHEE! wISEDHSIN 5| o] u,r|f'i-1tllarn'uli'lx.-ii; 1SEF i
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Gt the THRILL o

# %%f ‘ el
7 7 E Yon/we j
: Get the THRILL of building it wourself!
There's a lot of he-man thrill in a short.wave
radio of your own. Bui the biggest thrill is
putting this magic Voice-of-the-World to-
gether YOURSELF. Our mew FREE radio
eatalog Mo, B2 features a wide selection of
Build-it-Yourself kits and items designed 10
make that theill come true. But that's not all,
This big 196 page book also containa thou-
sands of other items — tubes, accessories —
everything you need in radio. And at real
money-saving prices. Don't miss it]

WORLD'S FINEST RADIO
CATALOG FREE!
Why wait? Begin now (o save on everyihing

you need in radio. Thit catalog gun the
way. Mail the coupon for your FREE copy,

L i B

LAFAYETTE RADIO CORP.
Dept. 781 - 901 W, Jackson Bivd., Chicage,
B or =100 Sixth Ave., New York, N. Y.
0§ Pleass Rush FREE Cataleg Mo, 82

Ennni ik

R e e e
ADDRESS,
]

(R A — STATE :
Y A f f FE R EE R E R E R R R RY

LEARN TO SHOOT STRAIGHT WITH BENJAMIN

s 1 - 2
HARD
ACCURATE SHOOTING

WITH CHAMBERED AR

Yous onm wse new model BEMIARMIN AIR RIFLES Wi
Biake s e i e e T o ievaution Bels ae Mugt pont-
g Toroe (s adjustabie will AL masimem e s -

A ELaaT] i

grad ur dnrwwrd Jungs o d Four aim. Belt mn- M mar

Im'f""""'f md Pump, Singie Biot B seith | 1 Bt B85

Sl-un o Hhot Cal, 177 or 23 Rilsd-with B0 Pelleis  #100.0; T t&"t%ml willi

b thes s e o complnic line of BENJAMIN GENUINE COM-
RESSED ALR PISTOLS from doaler o Factoey.  Weite T

BEMIAMIN ATR RIFLE CB.bos Wartars 20 bt oot MaT"U. 5. A,

U, 8. Burean of Btandards statea: 00 dosas
HOT waar out machanically snd may be aasd | ‘RECLAIMD
over and over again.' reciarming),
Thogsnnds of car, truck and trastor owners have o
Prweﬂlhntm‘tha-fm!ulhtamnt.nhh tha s of i
'RECLAIMD." This revolutionary device fliters Bl
=LAl ;

und nkease oil aayondrive,

Snves Time, Troubls and Hn:il:rl

Our 46-paie Inastrated boaklet, 0 | qeer ams
BOOMIET

it = Iﬁlﬂt mmplﬁrdttlil:nﬂd A5 T
startling oil trotha that will amaze yon,
Wiriti for youe copy toduy —11°s FHEL, | EILTERS

REcLARD PG S0s 2358 R SEah ™ e
BUILD A MIDGET CAR OR SCOOTER

WE SFECIALIZE IN WHEEL EETE, ENGINES,
ETC., IuI: Iﬂ.idh ing Cars, .Eshl.mbn'l\.t Fl !"kl‘-l:-e“:d "ﬁ“:

e carry only the best ag (S liwest prices, =
¥ for parts cxtalog mnd plane fur thewe Midget Beeons,
e Bomies and e bee vohoe lee T8 puye bo ues ooty rellahls
- H:"l il parte—Wae guimniee sstisfacica. Bikd-Ur-Onwan
e, fli Harth Farkilds, Dept. FM-I, Chicage

Flans and Paris

] fﬂtﬁeﬂ
@Secratching&%:

For quick relief from Stehing of eczema, pimples, athlete’s foot,
scales, scabies, rashesand otherexternally cavsed skin troubles,
use world-famous, cooling, antiseptic, liquid D, D, D, Prescrip-
tion. Greascless, stainless. Soothes irritation and quickly stops
the most intense itching, 35¢ trial bottle proves it, or money
back. Ask your druggist today for D, D. D, PRESCRIPTION,
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(Continued from page 132A)

be obtained to suit the input requirements
of the audio amplifier used. The power
transformer high-voltage secondary wind-
ing is 673 volts center-tapped; 60 ma. To

AMNT.

3-rRoG
CONNECT, )

25 MFDL
ELECT. -

FILTER
CHOKE

balance set, turn variable condenser &
open and adjust trimmers (Tr.) for maxi-
mum volume. The blueprint number for
this article is R-287,

Complete Set of Plug-In Coils
{Continued from page Z08)

the wire through this hole, down through
the coil form, through one of the hollow
prongs in the base. Your circuit diagram
or coil instruections for the cireuit yvou are
using will tell you which prong is to he
used in that particular cireuit. When the
bare wire protrudes through the hole in
the bottom of the prong, solder the wire to
the prong, completely covering the tip end
of the prong smoothly. Next wind the oth-
er end of the wire tightly around the eail
form for the number of turns specified on
the chart. When the turns are completed,
cut off the wire leaving about 3 or 4 extra
inches. Pass the wire through another hole
drilled at the end of the winding on down
through the coil form and proceed to pass
it through another prong, and solder it as
described above. This completes the sec-
ondary winding of a 4-prong coil. The pri-
mary winding will be connected to the
other two prongs. The first hole for the
primary winding will be drilled about half
way down the coil form and the winding
procedure is the same. Six-prong coils are
wound in the same manner, the tickler coil
being interwound with the secondary as
shown in Fig. 2. When the coils are com-
pleted, apply a coat of “coil dope™ lacquer.
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LET YOUR DREAMS COME TRUE

win s NEW BANCER SCOOTER

RIDE, RENT, OR SELL!' &% 8 MODELS ol Tepdems,

Tha 1841 models are seady, and selling liks bod coles—bui—ondsr

your demonstestor whibe territory b atill opant m —also Power-I'nits for bikes, All
el o storms for quick cleap delivery, oF ia S mire your . s
demonstrator. Stark your awn delivery servios, Ibeat bor ssay Iy have the sparkling performance and

reliability for which the Ranger is
famous.

Specifications: 1% or 214 hop, 4-
evele maotor, paditive m.l pump
lubriention, automotive float feed
earburetor, mercury
clutch, starter, lights
from generator, won-
derful new antomatie
gearshift, all - steel

prefils ai resoris, basches, gas sinblons Yl OE6 S8 § 121
pidles par grllos, 30 m. p b9 Stors cwnees DOBg UD TUAID S E'Fq-u}:i

eheap del lverba, Employess going to work, farmess ts Wwin—a KExnper

paym fog itsslf. Vamtionow cross . 8. fof 86.00 gaal
Write lmla
for Full Iletalls !

30 SRR

120 Miles
per gallon!

Il e are o a poslilan
o ecll or remi Hanger
Beooters, there &5 good
terrifory still opom==hut
bucry!  Tlease Indieate
If ¥oi ore intercsctod I8
sales or In personal use
of HRangers.

X-momber frame, spring
ok, doable tube b lloon
tires, finger Lip controls,

llmuing Low
Direct-To-
You Prices

Mead 5: ' Gncao e v

EASY TERMS

available in
t states.

TURN SIGNAL
FLASHES from REAR WINDOW—DASH Control

IEEIT A whirlwind seller. Dirivers buy em flash demonsira-

tiom, Ddealers buy 3 to 12, Your r||:|||_ mark-up g
quick for fects and Demconstrator sample plam,  All um

high a3 264%. Biggest sensation o . Huslh pams

Ruah.

WATCH-MY-TURN SIGMAL ©O, Depl W-182, Walnat Bldg. Des Maines, lowa

Big Money for Workers

In Home or Shop

MONET-MAKING PROJECTS,
lawn, cemetory potiery mocde  withost
New. DPotented  medhesd se only samdl, cement, che
materials. Tileg, walls, gravearones., Braluary, :‘I[l'-'\-ule
7 Basement wuterproofing.  Pooklet, detsils 3¢ stamp.

Hlﬂ'lﬂﬂll POTTERIES COMPANY
. 28th St Minneapolis, Minn,

Bepk. B,
gy RED-E 773005

1 or 2 H.P., Cultivat] Hght plowing, ete.,
B0-200 fr. minute. HIgh riearsnes, Space
eaving power turn. Trouble-free, Peonnml=
cal, safe. Lew factery price. Guarantend.
2 weeks trial, FREE book—Write today.

PIONEER MFG. CO,
Dept. IV-H Wit Allly. Wi

BUILDERS - BUYERS - OW“EH'S
Ml&fﬂlhﬂhmfﬂdﬂy

Ohwer B0 w-l Besutifully Pristed and fMostmsed! Trailar Sugs
l;']ﬂa.l Edema palops] Catalsg shows Amaries’s gresbast fise of
I'.-rl-l and Efrqllu.-mml nl lowest prives.  Everything (mm

Tﬂh&l tﬂlxh 2he l:ln Ll_ﬁ.l lq,r1pl. H-tu]'l.r:mn ﬂl-ru*“l

I n N s FOR NINE NEW .I'IM DANDY

TRAILERS Ready

il ¥our own traller] Band 10 Toe Jim Dhandy® l rI-rrr-li.ru new TRAILER
"'-'l'l CATALDG which Hiisimies and desr r new modeks lnrlullm: ]

ol hoiiss rallers. plus spael. camp. as |l.— Rh sh 10c lln T3
I»r Llslﬁlul: teday o JINM DANDY, BODX 'IIF s hlu WIS,
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Just Guide It!

Mors liks mapls tham aar toal
wou aver asw, [macine s skbege
aly slighily basr e

Safe as a Hand

brks morodl s o

than b hasd scmlog e, o - & Saw

el thiat kakes noeffet o fun, no Ti'm Inst . . . cuds on Af
Dimiiirs t fimecl.. Woarks pk wmy mvmrags w1 L, A polne
ixghe—nn hig asembly jobe of pin up be KU r ey
s b Liniesd plecs e ean hold Hnfil weimiel. Olparatss IL
in your fagefe [Russ T30 130 W, B0 or 0 ey el

wirakes n minuls . . . = [net e

alternsting rllﬂ'lrﬂ- LH]
slade  memma Lo
Stupdily buily

wur denler does not
e 1|-::|'|'|;,~ HATW,
;4. 7 we'll

agn, O send §1, pay

i i DIIEIIEL MFG CO0. "':.'*.T‘.“ .""‘:r: B kY
wwakls  vou when von IE“I - 1110 ot delightsd
Aiote-Saw in vour hasd HA WISCONSIM |rH-r |nlw i

& real necesslty for clectri-
elang and home because It has
1] nus=es. Equipped with n
Weon lght which tells instantly
where froulle lies in clectrio
cireults, fuses, cUl-DULS, MOTOTS,

i rodiog, all kinds of electric ap-
Elec- pllnnees, ebe, Tells A, O, from
P} . ©. Far saperior to ordinary
[ clumsy test bulh. Fountaln pen
Pogts gz with clip for careying In
puld vest pocket, Lifetime guarant ee, _
=l

PATENTED —FusEs

. L.S.ERACH MFG. CORP.

%] 55 Dickerson St., Newark, M. J.
=
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NEW!

Bem B =k

@ ouor
ﬁ.-nlrr ur
il lor

rEw
Boakled

What a thrill v#ou Enve n:r—uln: when yon ride this peanst 4 uio-C1ksl Now ogibpped
with “FLOATING DRIV ww cogbrilugal priselpde Ghst spersiss ns ousily amd
-mllwlihl Na rul:Lnl' i £) Y o
il £l

aile
v T MOOT. II Il.lll'h. 1 "l'.'l MFHRT] Coll springs, longsr whesl base. larpsr
fo oy | ¥ LY, Easier L Fid Uhaz b sike!

L thuln. lieWer lighis? Mol regeml meching
T ally - ﬂHI ir
th] J J n.‘: J‘I’!ll:}l.rl.l ;hm Bl Bugper-peewersl, glmost 1 FL 1% Cushiman esgina
wiven 158 miles per gallon.  That's real sowy] Up 1o 35 miles ey hous?

t your dealer’s siors,
Bouklel.  Beid Newl

wﬂ-'“! Bew the now A0
O wistn fur Erew dlus

DEALERE: Write for sgacinl ofer, [acis b remtal prodiisl

CUSHMAN MOTOR WORKS, Dept. P2  Lincoln, Nebr.

Semidl No Maney: —‘ivllli Name—DB0YH! LADIER! (QIRLS ! POPTULAR
WATCH or CASH GIVEN, g3 Just gell anly 12 baxes White CLOY -
EIRINE i!ruruil BALVE far chaps, mild burns, shallow euts tn bDest
f Ll at Ihg g o (with plcture freel and relurn only the 51 eod-

l—isul une peony mare. Many ather 1|rr|:|||||||u GIVEXN, 44th yr.
1I-.- I- Irst, Write for Sulve and pletures NOW | Seob pastage pald by s,

WILSON CHEM. CO0., IMC., Dept. 4%P, TYRONE, PA.

BLUARBN YOUR NAME ON 'I'ﬂﬂl-i

wWITH THE

ARKOGRAF

PFROTECT YOUR TI]IJ OM THEFT
eils wirh whep L the

bardest and

=wtal, [

ﬂhn‘lpletrﬁl Duﬂit sz. an—--Euralu |

L1 ]
r iied migrslar (ree.  Writs today.

A
ARKDGRAT rLk |:.‘- 3827 5.E, Tark 8., Povlland, Qe

ONAN ELECTRIC PLANTS

ELTEIIHATIHG AND DIRECT CURRENT

Carrend, spme a8 City Power Leses, for
> TJ“‘.HHLL}- (2 [FIEER llll]ulh e
porate Lights, ltaihins, Motars, Al Apphasoes

Dot #8 STVMIE MOHFELS == 158 1o 40888 Warm.
Ay Vollage— Any ‘rwu-ﬁ.
Camsbinatisn A, . - Typea.
Bianusl. Full Anremsani u.u..-lr Ragding. $9 up.
Ehegeal o DUBLPLETE, REAIVY e UPERATION
TRHSLSARDS [N USE 1N ALL PARTS
OF TIL WEEHLI

Wik Jor Canplare Deraibe

ONAN & SONS

i Nawiiie - WSS POALLS, SEENN

IOOX TELESCOPE.--O>> -~
LENS KIT 5195 s

100 Power Complers Lens Kio

Make your own high powered :Mu-urnqu- th eme evening of mqy 'wm-le
All l=‘1l|"-"|-| parts coanpletely finished for § i long refmcting telescape,
Kit contalns I ulameul T8Y K. L. jrroind and potlshed objective boas
mrwl 2 astronomical eyepieces 50X pnd 100X, =0 e mminisine and
criers on ihe moon: the Anged planst Saturm. 1_|'||l mons of Jupiter,
aloiflsle slars, @b, Compleis lens ke wich full direetions for mownt-
ing ot the special price of only 51,095 posipaid,

EXTRA LARGE 200X LENS KIT [miningempiete

ameter 104 focal lemicth pround snd polished aljective lens, three
145" dismeler cyepieces giving 66 TOCIX, nndl Q0MEX, &in sl ndeed
far overfiead '\ll-'“'lrll" and @ eolor Gler for imseriion in
piesee, postpaid $5.895,  Prompt shipmeni ganmniesd.

EROWMNSCOPE CO., Dept. 42, 5W. 2Tth 5t., New York, N.Y.

WANTED AT ONCE!

Meore City and Rural Dealers

Htart your own business with our capifal. Tt pays better than
mast oecupationd,  Buy eversthing at wholessle—sell at retail,
Be your own boss, Malie all the proflts on everything you sell.
We pupgdy  everything—Products, Auto-Bodies,  Semply Cases,
Advertising Matter, Sales and SHervies Methods, ete. 18 Faa.
tortes gl Service Branches, Prompt shipments  Lawest freipght
and express rates.  Buperior Rewlelgh Qualiey, old cstablished
demand, Jowest pricss, pusrantes of stlsfadilon of B eale,
makes eaey saled. 200 npcessities for home and farm,. all guar-
nnfel the best values,  Tawleigh's Superior Sales pnd Soervies
Methiels secure most business everywhere.  Over 41 milllon
Frofucta sobl last year. If you are willlng to work stesdy
overy day for posd pay, write for complets nformption how to
=lart your own business with our capital

W. T. Rawleigh Co., papt.E-ti.rrm Freeport, lll.

Fap you sow it in Popular Meehanics !
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AUTOMATIC GRIP
SCREWDRIVERS 4

HOLD EZE

Dapt. .M., Dearborn, Mich

BUILDZARCEWELDER [t

Fer Light or Heavy Work. 75<200 ampsres.
Compein PLANS  aml  valuable eatalog ™TAERR

aHi.  Owver LK) Eleelsical Supply Bargulos, 2
Lelay H'I'I,+ Cn. :I.!-l-'.I'le.'ll' Bulldlnq.

Adds, sulvtracts and multiplies up to one billlos. W’.;-l
anly 4 punevs. Mol o I. —ElPnnE Eunranies, Absolulely
neciirala, vory fasl, ella to offices, plores hMTI.m-I—
wheTrver AgEures xnl1uul|l, Wrile quick for FREE

snmpls offer and Money-baking Flan.

VE-PO-AD, Dept 212, 303 W. Manros St., Chicage

o
Sani-Flush
CLEANS OUT AUTOMOBILE HﬂnllTﬂﬂf

BUILD THESE PROJECTS
For gurden or lnwm, Easy ks b Liminiled Bius-
ol B-23 Dhwieh W i - Wl

Lawn - Figurs Fia—= itn b L id,
Dliseh Ber Tain i, Hollsnd I -lr Trcwach, ull 4 —81,00,
Catalog Ulustrating  meny  mwodels. send 1he, twday

CRAFTSMAN'S MODEL €O, Dept P-45, 2030 M. dlud 5, Il-lum Wi,

KINKADE GARDEN THACTOR

and Power Lawnmower

A Practical Power Plow and Cultivator

for Gardeners, Suburbanites, Florists,

Truckers, Nllrmrmen Fruit Growers
Low Prices = Eaay Terms

American Farm Machine Co.

1068 33rd Av. SE. Minneapolis, Minn.

Cannal Injore Aluminum
Cylinder Heads of
Fittings
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Electrons in Overalls

{Continued from page 255)

Electronic tubes in factory chimneys
give instant warning if smoke thickens, in-
dicating a wasteful fire; others sort cigars
or mateh colors in fabries and paint sam-
ples. Coffes, corn flakes, face powder,
toothpaste and dozens of other common
products are tested for uniform color by
these little electrons in overalls.

Thermoelectric sextant detectors can
peer through fog or clouds and register the
warmth of a man’s face a mile away., They
are aiding ships to avoid icebergs.

A cotton picker is regulated by electrons
in overalls which instruct the mechanism
to reach only for the bolls which are white
and therefore ripe. Other tubes stop and
start conveyors, detect fouls in bowling
matches, run dumb-waiters, weigh cement
and baking powder, inspect storage-bat-
tery parts and warn of paper breakage on
printing presses. Used in X-ray devices,
they spot flaws in castings and weldings,
show up foreign particles in packed can-
dies and peanuts and bone splinters in
prepared hams.

And now, a whole new field has been
opened by experiments with an electronic
device which probes the action of the brain,
just as the geologist investigates interior
gtrata of the earth. The very process of
thought itself may be measured by the
electronic reaction it sets up. Another
school of medical research is having suc-
cess in locating brain tumors and diagnos-
ing similar disorders with electronie-tube
devices. A revolution may be impending
in the study of virus diseases which some
believe are caused by germs too small to
be seen by the most powerful microscope.
Researchers are speeding their experi-
ments with microscopes activated by elec-
trons in vacuum tubes and responding to
light waves invisible to the eye. They are
satisfied these little toilers can unfold se-
crets long concealed from mankind—per-
haps the secret of life itself.

And, finally, another group is hard at
work to make practical use of another dis-
covery that may have far-reaching effect
on human existence—the conversion of sun
rays into work-a-day electricity through
electronie tubes. It not only can be done,
but actually has been done. The problem
remaining is production in guantity.
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Change the toughest
job in your shop into
minutes of effartless
pleasure with the New

Tkt

THIS EASY ELECTRIC WAY! o

Yair'll be prowad af tle sotli-
smaoth, professlone]l  fAmisi
you will produce with
EEPHYRPLANE TR, —casler and  faster—amd you'll gel
more pleasure out of your wark when you ellminate the

Litescene jol of hand-dgamding, Hasy (¢ hapdle—iwelghs only
Bie - Ibg,, perfecily balanced [of uniform pressure om  thes
entire sailing surfoce. Never any ripples, ridges or seraicises,

Nleal for wood or inetal, Link=belt drive, Tosch soniro] lever
makes bell-clanging easy. Works from any light focket.

SKILSAW, INC., 4779 Winnemac Ave., Chicago

«SEE IT AT YOUR HARDWARE OR MILL SUPPLY nmni'

--OR WRITE US TODAY FOR FULL INFORMATION!
SEND FOR THIS

f FRE AMAZING BOOK

| Tells alout dry aie dangers: tolls abaut o siogde

aF
DRY mr B muchlne that moelstens the ale, guards nesinst
| winter Uis, protects drapes and furmiture; LOW

PRICED 2end pesteard boduy, me oldligation, o
THE HARRY ALTER CO.
1742 So, Michigan Avenue, Chicage, lil-

;-

U-MAK-IT

BOARDSE, TWEOARDS, TN A

AEknartiona, No exnETience  mwe-
cosRary. Slmmle s A=D1 i
money=—Enfoy  bullding  ypour
oW kO & fea H'Lflll'll:.'ﬂu
o ATED CONSTRUCTION THOUSANDS OF
PPl RUSH—SEND 10¢

4| MODELS 1o DESIGNS postage for beoth

/—? trated booklets—
f' greatest selectlon we
have ever offered.

F CAPTAINI )

I w
Both ilustrated Donk. 1
Iet& ni once, Eiwlased |
e 1042,

e ———

DKAYAK BOAT €0 e vom e
: 154P<East 120th 51
tNew York, N. Y.

B S R e e

EAYAKS, ROWBOATS, OUT-

BOUTS, DINGHYS Cut-to-fi
boat kita for home assensiiv.
with illustrated bBulldisgge e

BATISFIED BUILDERS

these eolorful illus-

-
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ITH the publication of the 1941 volume, there

are now available six editions of POPULAR
MECHANICS SHOP NOTES which readers have
described as the most valuable book in the world
for the man who uses tools,
The following are a few of the subjects covered
in these amazing volumes:

1941 SHOP NOTES

—balt sander His lathe

—shop light adjusts
three ways

—rack for chisels

—pleciric wiring in
the home

—aplactric pencil lools
soft metals

—meney-saving kinks
on lubricating car

—itires lor lawn
mewer
—working with wall-
board
—shadowless light
stops eye sirain
=—midgel circular saw
—liguid plastics .
—outldoor firoplace
—tumble for perfect

—wood joints
—{rom pattern te cast-

mng
—blast burners you
can make

—laying out work en
sheot metal

—the right weld in
the right place

=lathe work turned

1940 SHOP NOTES

—novelty fnishes
—cement mixer
— el calipers
— A it"s =lid-
ing hammer
—density meter
for coler pheoto

work
=—novel photo
backgrounds

—modern plant
stands

—hand loom
Weaves Cans

—garage doors
burglar-praof

—sell-feeding bin
fer stlokers

—darkroom timer
—hiqh Ipum:' cul=

—woarkshop  for
limited =pace
—maotorize lawn
mower
—reducing noise
in Im-ahng plant
—gem-cutting
ench
—itractor built from
old car parts
—making caslings
in home sho
—building & using
watimetors
—eementing glass.

metal and eel-
lalei
—rocking phote
int washer
=—pholo  stamps
—machine foels
turned on lathe
—soldering tricks
—universal photo
on!l.'rgnr
—lasting beauty
in wood finish
—phote  megative
drier

—silk stencils

—tap & die holders

—eorrect lathe
cenlering

1938 SHOP NOTES

—leeding shade
frees
—midgel gas en-
e turned
om caslin
—jigeawed
ornaments
—fitting h o m &
darkroom
—pipe thaw-=
ing fransformer
—table lamps

AW

—powar - driven
table sawr

—cabine! humidi-
fier

—plastic orna-

ments
—plating without

arc terch
—using drills
properly

=luminous paint

—sail rig fer
canoe

—concrete drive.
ways

—garage time
SAvVers

—boring jg
spaces holes
accuralely

=—cutting sheet
plastics

1936 SHOP NOTES

—serviceable
windmill from
junk parts

—casehardening
iron & sleel

—aleciric test
bench

—=electric broeder
tor 500 chicks

=—how o use mi-
cremeler &other
measuring lools

—milling ecullers
roground with-
out annealing

138A

—clamping kinks
for crallamen
—tools for the
modelmakear
—homemade elec-
trie drill

—aefficient ball-
bearing band-
AW YOu can
maloe

—repairin alf
clubs it

—belt sander for
lathe

—metal lurning
toel equipment
—electrie  lights

for your cetlage
—handy gun cab-
inet

—slurdy circulas-
saw tablae

—melal finishing

—dust disposal in
home workshop

—wraldi & cul-
ting with oxy-
acetylene

—npuuldi.ng up metal
furning

finigh

centor

1939 SHOP NOTES

—turning ala-
baster

—cleaning car
upholstery

—helps for ma-
chinists

—homemade
wood lathe and
shaper

—glase blowing

—midget gas en-
gine for meodel
airplanes

—eomplete guide
to  successful

wood turning
—keep auto head-
lights ian tep
elficiency
—wrindow
displays

—imitation marble

—'""gawing” glass
on lathe

=—power driven
1ig shear

—lelescope mount

—alainless steel
soldered, brazed
and walded

—aleciro-engrav-
ing with ttle

cork
—chemical color-
ing of metal
—lumber slorage
rack
—wind-driven
generater

1937 SHOP NOTES

—iweg belt sand-
ers

—a leectrao-
plating leather.

wood, ste.
—furnace humidi.
er
—oil finishin
—muotal furniture
—rewound aulo

onerater gives

10 volts

—designing and
building ther-
moslals

—horizental phete
enlarger

—e lectre-=

i:htling' with al-

oys

—truck lift

—rgsilvering mir-
TOIE

—working with
plastics
—servicing  elec-

tric motors
—concrele garden
furniture
—flinding gald
—window sign
—lolding bed lor
aula
—soldering
aluminum

[0 1941
[ 1840
] 1g3a
[T 1838
J 1937
[ 1936

Shoep
Shoep
Shop

Shep
Shop

Namoe.

City.

I encloge remittance for §
vou may send mae the SHOP NOTES checked below.

Netes—50
Shop Notes—50
Notes—>50
Notes—50
Noles—50
Notesa—350
[] Shop Notes for & years as above—352.45

Address

fer which

Cenis
Conts
Cenis
Cants
Cenis
Cenis

State,

Mail t» POPULAR MECHANICS PRESS. I
200 E. Ontario 5t.. Dept. 241, Chicage, IIL
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Paul Bunyan’s Pond

age 213}

ontinued from

weeds, cut down fruit trees and dismantled
buildings. There were 600 farms in the
valley. Fence posts and utility poles were
pulled out. Miles of fence and wire were
rolled up. Cattle and stock were moved to
higher ground. Whole communities sim-
ply disappeared. You ean ride in a launch
now on water a hundred feet over former
farms, villages and homes,

As this is written, the river has become
a lake more than sixty miles. Water has
climbed 170 feet behind the dam. It has
another 170 feet to go.

A hundred miles up the river from the
dam is a stretch of white water known as
Kettle Falls, A rocky island splits the
channel and the river tumbles over rocks
and falls on either side. Kettle Falls will
disappear beneath a hundred feet of water,
and with it will disappear the island, which : _-:E-"‘f' : IPIT.. -5
to Indian tribesmen of the region is hal- i
lowed ground. In the shallow soil of this
island were buried hundreds of red men.
Some were buried before the coming of
white men to the wvalley, and others in
more recent years. There was a cry of
dismay among the Indians when they
learned that the hones of their ancestors
were to be washed out or covered by the
white man's lake. In other secluded
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EARN MORE MONEY
GRINDING LAWN MOWERS
“THE UNIVERSAL WAY"

benches and nooks along the stream were
still more burial grounds. Crieg of the In-
dians were heeded by the Reclamation Bu-
reaun. A contract was let for digging up
the bones and for reburying them in se-
lected plots above the rising water.

In some of the burials, bodiez had been
wrapped in deer hides, long molded and
decayed. Others had been shrouded in
silken cloth and then wrapped with hides,

Euild o Business of Your Crenin Your
baserusnnl ar garage anil earn 2135, 8
menth, Mr., Felber of Imil., writas,
“Aly UNIVERSAL GRINDER ia
faster and more sceurate than any
other grinder.  [is efliciency ennlded
e to shaspes 450 mowers 5 4G
months.'” More than poid [or 'rl:ud’f
tha Grst month. Every susiomer sat=
islied. Only an the UNIVERSAL
can the inside face and edee of sta-
tionnry blade, as well as the slge of
the reel blsdes, be gromml 1o proper
elearan-e ALL IH ONE SET-UF without
remeving any lade Ham the
Tl Chrinding Fest dielided
ke Uwinorsal Wop in the Madern Way™

Wrike far Freg Falder

Rogers Mig. Go., DeplL 44, Lindsey, Ohio

FULL OR SPARE TIME |

i -I
¥
IR, |

T

and in most of the uncovered mounds were
found copper beads, arrow heads, stone
implements, most prized possessions of
those who had died. The government con-
tract was for removal of 600 graves, but
before the Bureau called a halt, 1,200 had
been uncovered.,

Moving day in the valley was not with-
out its human sorrows and disappoint-
ments brought about when families were

ACTUAL SITE
¥-PLUG

:l"'l; MODEL BUILDERS—ATTENTION!
= Champion has designed 3
spark plugs for model gas
engines which give the same
dependable performance as the
regular spark plugs. Sillmene
sealed. Sillimanite insulator.
Alloy needlepoint electrodes

for casy staridng. One picce con-

CHAMPION

RN

uprooted from the land and scenes they —— - - I—v,f —‘;;3 SPARK PLUG CO.

macl called Hiate. Not'was 8t withous fis Twwd [ WG 0[5 @| 900 Upton Ave.

CDmEd}f. _Thread Length : F‘:j_F'?__ -_E"E-L Toleda = Ohio
(Continued to page 140A) Welght, Grams | 8 e | s
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Wondereel

LONG CASTS-NO BACKLASHES
For Bait Casting 6,50, &8, 510, 515
For Surl Casting $8.50, $9.50
Anyvone can learn to cast in 5 minutes
=—now hshing's fun for all the family.

Fizh at night without backlashes.
O NEW GLOLITE WONDERBAIT ows
5' f‘.f“ 5 hrs. if ex posed 3 minutes to sun or flash-
light. S0¢ po:.'r.pmd {90¢ value—limited suppiy}h
Send cash or stamps.

4 O FREE &0 pi. Fishing Guide and Catalog
with or without bait. Write today.

_SHAHESFEAIII-: CO. KALAmAzOD mith:
Stakessoase BALANCED TACKLE

WATCH this publication for
announcement by UNIVERSAL
CAMERA CORPORATION of its
5pe:tucu|ur program for 1941!

Hew WITTESO/P DIESELECTRIC

Fpur present ,nu. bl will buy »n WITTE
that prok 'I--- poser and light [op
le o K.W.H, Save up to 750
Feize for every nesl. Z500 to 30000
watts; 1, 2 and 4 eviinders,

wrm today lor Himance plam, literature and name of deaior,

WITTE ENGINE WORKS [Ji3 0ARLAED Ave.

M AKE BIG MONEY oz HOME

NEW INVENTION

| E&wap&dea by Brush

New, patented invention makes po =-|_|1|'
hlg carnings AT HO Repls

: itk o : i WO .|-4,-'11.-l.'\.

SAMPLE w boilt upon satinfied @ nnlr:-. Act ot oncel
BOOKLET WARNER ELECTHIC COMPANY

EXPLAIME ALL 225 N. Wahbash Ave., Chicago, I11.. Dept, 5-K

1404

?.. II |1 e

"{Continued from page 139A)

Kettle Falls, an old town, had to move
out of the way of the rising water. The
people liked their town’s name, and yet
they couldn’t legally take the name along.
So they voted to extend the city limits for
four miles to take in the little high and dry
community of Meyers Falls,

Meyers Falls didn’t like it but they were
not incorporated and they were outnum-
bered, so they lost their identity. Meyers
Falls is now Kettle Falls, although the
names of some of the stores and buildings
still read “Meyers Falls,”

A few yvears ago, stern-wheeler steamers
plied the upper Columbia creeping cau-
tiously through the swirls, lining the rapids,
and taking days on end to haul passengers
and freight a hundred miles or less, Now
those steamers have disappeared and in
their place have come pleasure boats of all
descriptions. On week ends and holidays,
excursions are run from the dam up the
new lake in streamline Diesel-powered
launches. Half a hundred boats are in the
Grand Coulee Yacht Club, and a few miles
above the dam, prospective summer home
sites have been surveyed.

Substitution of a placid lake, five miles
wide in places, for a turbulent river, opens
a vast new field for recreation in central
Washington. Sportsmen, with the aid of
state and federal agencies, will stock the
water with game fish. Docks and harbors
are to be built. When the dam is complet-
ed and rapids have vanished for the entire
151 miles, it will be possible to make boat’
trips into the scenic Arrow Lakes country
of British Columbia in Canada. And be-
cause the Reclamation Bureau intends to
keep the level of the lake nearly constant
through regulation of the flood water run-
off ‘and subsequent irrigation pumping,
there will be year around use of the lake's
smooth surface,

It is true, too, that though many farms
will be inundated, a much greater area of
land will be made available for farming
along the reservaoir through the use of
cheap power for pumping.

At the start, the lake bed included 17,000
acres of brush and 30,000 acres of timber
which had to be cleared. Because some of
the river land*was inaccessible from exist-
ing roads, engineers built floating barges
on which camps were established. These

{Continucd to page 143A)
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SHARPENING LAWNMOWERS
WITH THE

IDEAL SHARPENER

WALTER ROTH SHARPENED 893
MOWERS IN EIGHT MONTHS!

Yes, air, if vou want to make real money, send for
our frec book, "How to Build a Profituble Business of
Your Own.” With the Idesl Sharpener, modat men
earn up to $25 per week, even in spare time. Walter
Hoth, Mich, sharpened BG7 mowers last yemr, B0 the
first eight months of this year. G. A Blanchard,
Mase. sharpened 500 mowers in two months. J.
Kellogg, Mich, paid off 21200 on his home this year.
NO EXPERIENCE NECESSARY. Any man can op-
erate an ldeal Shnrpener. Simply set the mower in
the Idesl, make a few simple adjustmenta and the
machine does the rest. Sharpens any mower to per-
fect edge in 15 to 20 minutes, Unusual price $L.00 to
£1.50 per mower. SHARPENS LIKE MAGIC, Makes
old, dull, badly worn mowers cut like new. One cus-
tomer tells another—and so you build & sound, prof-
ftable business of your own. Start in your basement
oF parnge. Work spare time or full time. Attachments
for grinding skates, grass shears, hedge shenrs, sickles,
geythes and axes, Our FREE PLANS show you how
to et started. Write today.

THE FATE-ROOT-HEATH CO.

241 Bell St. Plymouth, Ohio I "ExéELLEHT

eASY 10 OPERATE! PRACTICALLY 100% PROFIT! susivess

ol A B LTI R M Lpd 2 R A A B LR LR
éﬁh EASY PROFITS IN PAINT SPRAYING | _ 70 NEW SETS OF STANLEY PLANS —
I aknk walls, celllngs, sSereEns, farnd ture, rwtia- |

tors, machinery faaken beijer] &9 H, B, mel -] ] A r
:,DLF.U}L 50 Eycin AL, ,u,,,“,,i‘. I,,,,,‘:,,L PR Each sof includes five interesting
5 + lwDsE, elirha only 44 |hs, AETY iy i i r

18 1t bose. ‘Welghe ooty 44 g, Corry iy | things to make. Complete instrociions.
L1}

e, onl #11.15, ar ouily AUE.O0 hews maor, Set Mo, 1 Hanging Shelves . . o« o« « 102
B Gt e S s || BaR 2 Rt e

= T e LA S et . 2 a s Boaoa CRC
T “—~ |deal Automatic Pump Co. 2%z, E:: Eﬁ. 3 g.;; et and Stands . . . igﬁ

M-z, 801 Washington Blvd., Chicago, Illinsls Nl Artieles
Dept. P ¥ ' Set No, 5 Book Endsand Small Articles 102

- m— Set Mo, 6 Flower Fot Holder
S A and Desk hnll;h]'.-c!-e:d. P—
- i  F

Plow Powerful Gas Tractors for Small Farms, S-I:’I:N:‘. i Mﬂ::m: Eolt;rtdt a;d ‘I‘“I:IZ:]::L: %g‘:
Seed Gardeners, I-"Iu:u"ae.l:,a.1 Murseries, Set Wo. 9 Chests and Boxes ., o . . . 10e
Cultivate Fruit Growers, Poultrymen. Set No. 10 Smokers' Stands < « « = « « o 10e

Mow Hay I{in‘ll:. ﬁ‘,{,ﬁ:ﬂr“gﬂmr 0 Select the seds you want; send
ans Lawns¥ 550 Tires. Walk or Ride. check, money order or stamps fo

Belt Work—Free Caralog

STANDARD ENGINE CO. STANLEY TOOLS

Minneapolis, Minn. New York, N.Y. Philadelphia. Pa. DIVISION oF THE STANLEY WORKS

3221 Como Ave. 61T West 26 5t 2546 Market 5t 122 Eim Street, Mew Britain, Conn.

START A BUSINESS

A real Money Maker for farm oc faclory,

Uses cheap Tupls—pays  for  Jisef  out  af

savings  Low Ffactory  prices=—Easy  Terms. A
Write for Englne aml Logsaw  Catalos: u}‘-..._,_

WITTE ENGINE WORKS 4732 0AKLAK

WE.
HANSAS CITY, MO

LEARN TO WORK WITH SHEET PLASTICS

ke pmchossed panida mised leitars,
. b -,

AT HOME.. 1ix=

JOHN LEHMAN-WHO SAYS
] 5 prosdad me
the past Eigt

v newd moce men 1ike Jobn Leliman, Are you
g for a steady and permansnl conncetion
with 8 matlonally Knewn eoi-
T pany which will affer ¥ou
% an oppartunity for Loale-
prndenen?  No capital res
guired [or store. stock oo
fixtures. We deliver, collecl
and mzil profit checks each
Friday and lielp wop swith This=
rect Mail Advertising, Write tn=
day almit your past expETlince
and we will mail you & money mak-
ing pion which has brought success
ta hundreds of others, Address
FYR-FYTER FACTORY, Dept. 90-52, Daylen, Ohis

le i ar. LEagsnaie

n . i a8, ool
r---nti;ri‘l.? Lully Austraied) aned experimrs

LN M, 5 WEST dind STREET,

oM
. AWA MFG. CO.
A 4027 Wood 5t, Ottaws, Kants
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I'M SO HAPPY NOW |
THAT CHARLES IS
DOING SO WELL IN HIS
NEW BUSINESS

in 10 DAYS

WASHIHG W.H.In 5

many ;'n.;nn‘“ e
Easy Payments
It takea only & fow dollars
rLl-t sinrted in this money=
making profemsion, No ex-
perience necessary. The
total price b &0 kmall asd
the payments so ensy thot
mnyomne with ambition
should get started NOW,
SEND FOR FREE
INFORMATION

Thers is No Obligation

MANUFACTURING CO.
T2 "l-o ﬁn:im ll'lwnnllrl

Mareld T, e
h..’!ﬁ’h & 503 b 41e8 trot
T

Y. Cramston mivw: =T haws
eeveral mhe 0o siard op
Mesday, thanks to your
elp

Clyde Brazedy wrileat =1
made & demeastaion 1o
+ m pablic schood and ok a
tnifned which will mors
s pay o ...;:l....-r:lq,.
i chi nast few daye

VOM SCHRADER

Fed  Universal
Tractor

You plow, dise, cultivate, mow, haul, do
bolt work, for abost 33c & day.  Hafe,
trouble-free Jong life. MNew plow 1ift, new
reverse.  Hundreds used. Save by buying
from maker. Twn weeks irjal. FREE
calalog, Write foday.
FIDHEER MFG., COMPANY
West Allis, Wis.

<% Earn more
8 Work less

Dept,

FHEI:‘.ISH]N BUILT HOME WOOD-
2 WORKING MACHINERY NOW AT

LOWEST PRICES!

Betier bullt for beavy duty work bust
Likn this new strenmbined Hlee Siar Latke,
I's m big Exthe, 48" .I".l'u-'lllrl.l n-MI [N
10° ool rest. Gealed bl bearings. 4
Htap Cona Fu ¥-Bali asd doscas of
i-ll#r Ene r-: ing 1o

BLUE STAR | PREDUCTS ‘802 Lawn Ave., Foirfield,

MYSTERIOUS

BLACK LIGHT
ELECTRIC EYE

EUHGLAR AL.II.RM and ANNUNCIATOR

Send money—for fr o]
‘k. ta al L ional sales suce
AGEHTS R "l.’iu'l.[ 'ﬁ" B— rat cleptrio eye At B
Iow price. Tremendous national publicity has
croatod huge market with stores, homes, shops, fastories
g a burglar alarm and in gas stations and offices as an
annunciator. Salesmen and distributors are now CASH-
ING IN on speetacular demonstration and magieal per-
formanecs, If yon can sell, don’t lose a minute, This is the
bizgest profit opportunity in years. Send name today to:

RAY-ALARM, Dept. R-162, 225 Fifth St, Des Moines, lowa

lowa
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bexz ennlicrs E:". 0. D, or owslde

, #5. S‘-ﬂ Postpaid
Makeo Lo a.'l.ul Eroove joinis;
ghape  mouldin

eiure  frames,

E:m'llmn a ] | ma rith
prafessiona

this shay

nish with
sinnds

. It has B x 53" sl»cri table;

Tla r.'utt-:-ru [Cutters 556 cach.) Oliless

bearings. Your Iractional H. P. motor runs L.

dmribing S150 prize sontest (st priz, §25;
T iyt gy gt ".-i.
iz Jig B, §1. 8
Ere

Hoavier, nmazingly improved galvin-
fring. Tougher, quu'r'r-?l.srlng Copper-| 5
Bearing Steel, Low Factory Prices.)®
WE PAY FREIGHT. Farm, Paoultry|IH
! and Lawn Fenoe; Steal I:‘ml:. Fates, fing
Barb Wire, Eleciric Fence, Poultryfy
Supples, Paintz, Roofing, Write-j>
KITSELMAN BROTHERS [
Dept. B4 Muncie, Indiana

your groug closer logether and

enhiance prde of ||| |’h||r|'\.||||| wiih pine

workl has led the Beld for 46 yeamn

"- WRITE ‘JE}UA";' FOR MEW FREE CATALDG!

)’ BASTIAN BROS. Dept. 74, Rochester, N. Y.

TURN TREES III'I'I]
HUIIE‘I' WITH A RELSAW
Paya 1 kl-.

i &
Book and Modeks.
BELSAW MCH, C0., 3842 ©-2 Main S, Hansas Clty. Mo.

THAII.EH BUILDERS' GUIDE & CATALOG onvy 10¢

Build o Traller eabkly  In o spare  flma with
w Ine o fer res, . socles

sttash
TORAY FOE 1L'I:||J'I -!ll.l."'li. -
COMPANY. Dast. 102, Waunau, Wis,

FLUORESCENT

FIXTURES — ALL KINDS — FACTORY PRICES
Desk Lamp—3%4.85. Bench light, 40-watt—3§6.30. Com-
],]Ege—mlih lamps, Radio kits—$3.55 up. Catalog—
FREE MeoGee Radio, F-2%  HKansas Clty, Mo

SAVE £ o WELDING OUTFITS=

Heavy -duiy Wu!diﬂu Oartfits, B28.73 to S03_34: Heavy-duly Weld.
g Torches,

| Thraw
SEND 10¢
HAMMER BLOW TOOL

;I iy ChE.

E11.53; Sheet :-IH:-I & Airplane Torches, $8.08:
Arc Wolders, B30.00 o §BO.00; Hegulators with

Hoovy: welt
Superier Machine Gompasy, Hamilion, Ohic.

paugen, §8.08.

own Printing Business

(‘ar"_lu_,'rlr;k r&ftnlﬁﬁeﬂr}::ﬂl& Eﬂﬂprnﬂtlhmpmuaa
Enay il supplisl.  Junisr H.."Ilk .

rem :I:" r“n‘
MERID

it "'"'Lt.'f,’ liare Home b ILl_ﬁ_-ud et
. rior bI'
B o et o Y T,

CATCH FISH!

minno oela, miak. o
wEs our uldl.n.‘:-IrlnL'n'ﬂ 5
h':l.r:h'r i on's Auite-
Hoaki ire ea constructed 11 whes o fish glves the slighdese
l'"r'J:“n“' 'Q'nu Hh: v M e calgion of Tenp. Hosha
A, or AVE tall . -
fei Awe., “IJ.-‘IIH-III- g,

Lures sid orlaf e

YouR GIIMI DFATH EH CLOCK

YOUR

Lenad 380 !Hﬂ"“‘[ﬂ COPYRICHTED ELUEPRINT.
Tl Eoemple !;Tn |-'Ih-1. wEY EI thnusxnds bave. BIME hrings
1.4 M8 nnd aigky p;-g..r Now k pricing many S bmee weight
Wasteninster, tubs o Ln- shiitzin an g D Chir S wnhs show i

Hine bmanst Wuil colarial grasneiatFes nses. BRI Row S1v0 .
KUEMPEL CHIME CLOCK CO., Widg. 13, Guttanberg, |sws.

Alwaws write your name amd foll addreess elearly when
answering advertisements.
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i Continued from page 1404 )

camps were then towed up and down the
river at will, and men could be taken di-
rectly to working locations. One towing
barge is appropriately named Paul Bun-
van, and another the Blue Ox,

Land and property purchases in the res-
ervoir amount to three million dollars, and
there are a few scattered condemnation
cases yet to be decided. One involves the
power site at Kettle Falls. Clearing ex-
penses make up the rest of the $11,330,000
total lake bed cost. People of the North-
west call it Lake Columbia but engineers
on the job call it Paul Bunyan's Pond.

Small Folding Table t[m- Kitchen
Disappears under Counter
Incorporated in a kitchen cabinet unit is

a folding table handy for cleaning and pre-
paring vegetables or for serving a snacl.

Inset shows how the small work shelf folds down
inte a vertical compartment under the kitchen counter

It is really a small shelf twemy—eigh‘l'

inches above the floor, a comfortable height
for work while seated. When not in use it
folds down and disappears in a narrow
vertical compartment under the counter.

{[Send stamped, addressed envelope to our
Bureau of Information for name of maker
of any device described in this magazine.
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o« EVINRUDE

GIVES THIS SMOOTHER

SM.0.0.T-H! . . . here’s silky smoothness . . . surging
responsiveness . . . thrilling performance that packs more
pleasure into every mile! Evinrude 4-cylinder power is a

[* differemt kind of power becauze it fows from a :ﬁﬂ{r.fnt

kind of motor . . . a motor with two decks of precisely
matched opposed cylinders firing alternately in pairs, and
delivering an effortless torrent of 8,000 balanced power
impulses per minute! Evinrude offers 4 chrilling “fours”,
including the sensational
Lophyr . . o ight af d
“Ili-'lrl“ T r.'ril.lltl.‘.lll'

as an “eight”,

TWO GREAT EVINRUDES

Mow ré in two famed light motors, Evinmude's ad:
vanced development of Full Keverse! Steer in any direc
tion . . . reverse the course . . . back away from crowded
docks! In the Sportsman and Sportwin models, Evinrude
offers Full Reverse combined with all the advantages of Evin-
rude Underwater Silencing and Automatic Exhaust Relief!

WHTE FOR I?"I (ﬁTﬁlOGI Send far new, hand-

samely illuserated, full-color caralog of 1941 Evinrude models —
also caralog of 6 Eleo models i-c:-s as low as §26.50, handy Boat-
and-Motor Selector and Boat Guide of Leading

Builders—FREE! YWrire reday! EVINRLUDE ."‘"—_u.,_‘_‘_‘\‘-“
MOTORS, 4623 M. 27th St Milwaukee, Wis, -'E i

Evinrude Movorrof Canads, Pereshoro, Canada ! o
All Prices I 0.0, Faclory

AN EVINRUDE ,1‘2

FOR AS LITTLE AS



Fighting Death in the Street

{Continued from page 1896)

instance reducing accidents by forty-five
per cent along one busy boulevard.
Monster traffic checks is another kind of
enforcement that is being used. In one of
these drives as many as 300 law enforce-
ment officers gather at thirty-six selected
intersections and thoroughly investigate
each passing car and driver. During one
four-hour period more than 43,000 cars
were stopped and inspected, 6,000 warnings
were issued, and 2,899 arrests were made.
More frequently than has been realized
in the past, pedestrians are to blame for
accidents in which they are involved. Like
other cities, Los Angeles is conduecting an
intensive educational drive to cut down
traffic injuries and deaths. The campaign
uses newspapers, speeches before clubs
and groups, and radio programs. In each
case an effort is made to impress on indi-
viduals the part that they can play in re-
ducing accidents. National and regional
statistics are so abstract that most people
fail to grasp their implication, so in this
educational work an officer addressing a
community club or a school class, describes
the number and kind of accidents that

fifty mile per hour range and two years
later crashes began to occur at from sixty
to sixty-five miles per hour. Five years
ago crashes at seventy-five miles per hour
were being reported and in 1930 came the
100-mile per hour wreck. With such ex-
treme speeds have come two new accident
classifications that were unknown in the
past. One ig the “multi-car” accident in
which following ears are involved because
there is not time enough to stop when the
car ahead has an accident. The other is

* the “multi-death™ type in which all pas-

have occurred recently in the immediate .

neighborhood, making his listeners realize
that safety is a personal problem. The radio
program consists of answering questions.
asked by listeners, together with ‘r:lr'iw..ring“]l
tips and advice on changes in traffic laws.

Most traflic collisions result from com- -

mon mistakes made by normal drivers in
clear weather, operating cars that are in

sengers withinr a high-speed vehicle are
killed instantly,

One driver who rolled up 1,025,000 miles
at the wheel without an accident lists sev-
en don'ts that have helped him: don't for-
get road courtesy, don't drive with less
than one hand, don’t watch the scenery in-
stead of the road, don't use the car for par-
lor visiting, don’t try a squeeze play even
though it may he legal, don't speed or cut
in, and finally, don’t become careless just
hecauqe you have never had an accident.

i

Pla?st:g: Salt and Pepper Shaker
Combined in Colored Unit

Offered in bright color combinations, a
lastic salt and pepper shaker made in a
it lends a modern touch to the tahle,
The plastic will not ehip, break or wear
and is unaffected by its contents or by soap.

It ig filled through a leakproof cap.

o

good condition. Yet in spite of edueation,

enforcement, and engineering—the three
E's of traffic safetyv—traffic deaths on the
whole seem to be increasing almost in di-
rect proportion to the inereased mileage
that is being driven each year. During its
history the United States has engaged in

wars that extended over a total period of . % .1“

sixteen wyears, yet nearly twice as many
Americans have been killed in traffic in
the last sixteen years as the total numhber

of soldiers killed in action or who died of —

wounds.
Automobiles are safer now than they
used to be at the speeds that were consid-
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. \ .
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7 -
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et
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..

ered reckless in the past but many drivers ™
seem to desire to go as fast as their cars -

will carry them. Ten years ago high-speed -

fatalities were mainly in the forty-five to.

1444

"-'i"-pprr and salt shakers are combined here in a unit,

muade of plastic in bright colors
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“TORRENTS OF RAIN had
been coming down all
afternoon when I arrived
atmy favorite ﬁ:sh[ng spot
—a place where the river
turned at a sharp angle.
My luck was so good that
I lost track of time until
I glanced at my watch at
10 P.M.

“HASTILY GATHERING UP
my equipment, I started
back to my car. Suddenly,
to my horror, I saw that
on each side of me was a
hundred yards of black
rushing water. The river
had overflowed its banks
and even now was engulf
ing my “island.’

#WITH THE AID of my flashlight and a pole for sounding the water’s depth,
I struck out into the flood. Sometimes I slipped into water over my head=but
the drenched flashlight burned on—and I reached higher ground. Believe me,
that night 'Eveready’ fresh DATED batteries saved my life!

(Signed) o lln WM i

sirdar MAY 1340

Notwe: As "E:wemff" Mashlight with "Eveready"”
batieries, will wormsally contivne do bura under waler,

The sword "Eveready™ is a registered trade-mark of National Carbon Company, Inc,

FRESH BATTERIES LAST LONGER.... /0o/ for the DATE-LIN® AN

HNATIONAL CARBOMN COMPANY, INC., 30 EAS5T 42nd STREET, NEW YORK, N. T.
Linit of Unjow Carbide [T]a8 wnd Curdor fion
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Man Against King Winter
{Continued from page 170}

from the snow equipment companies are
on hand to demonstrate correct operation
of machines, This costs New York City
around $10,000 but it is repaid many times
in efficiency during storms.

In most cities, snow is entirely removed
from the downtown business districts. It is
loaded on trucks to be dumped into sewer
manholes, vacant lots and rivers. In the
suburban districts, powerful snowplows
shove it to the curbing.

When rain falls on cold pavement, it fre-
quently furns to iee—a condition more
dangerous than snow. To eliminate this
hazard, snow fighters spread a thin layer
of rock salt on the pavement to prevent ice
formation. Where ice has already formed,
the streets and sidewalks are covered with
sand or cinders to eliminate skidding. The
Iowa Engineering Department has found
that an automobile traveling twenty miles
per hour on an icy pavement requires 157
feet in which to come to a dead stop; if the
ice is sanded, the stop can be made in
seventy-nine feet.

“Traffic must go through!” is the slogan
on the highwayvs as well as the city streets.
Roads must be cleared of snow, bridges
must be repaired, fallen trees must be
hauled away, and stalled cars must be
pulled out of drifts. In California, boosted
as the land of sunshine, snow is removed
each year from more than 3,000 miles of
highways in forty-two counties.

About $500,000 a year is spent in keep-
ing California’s winter highways open. It
has nine huge blower-type rotary snow-
plows and twenty-five modern rotary plow
units, as well as many ordinary push-plow
units, Many of these are equipped with
two-way radio so that the operators can
keep in constant touch with their main-
tenance stations.

When motorists are known to be snow-
bound, Forest Rangers or CCC lads on skis
help rescue them, In Nevada, Montana and
Idaho, during heavy storms, food and med-
ical supplies have been dropped by para-
chute to isolated ranches and mine camps.

Transcontinental railroads prepare care-
fully for winter’'s attack so as to insure
maximum comfort and safety for passen-
gers and freight. The New York, New

{Continued to page 149A)
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AMAZING CoRey makers NEW

E!FEL- (;'EMIED PUERENCH KiT=7"8&8%"
u.l -shlluﬂ.hnrn"'lhlﬂl @ %
\ k" Fo%u Quicker, BTmTr"r:“'h

L & Mowal ALLDY Steel—655
Sironger] s NEW PLANT ..
Quadrupled Capacity.
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In-u.i.lll a Mew Selling Case. Full-thme men
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Moulding Cuotters A 17 $1.25, A1l" S1.50.
Joapting Cutiors D" 51,25, B1'G* 51.50.
Cirpove Cutters O or T 457 or 137, 5l.1%
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BTATE SIZE HOLE. POSTPAID
John A. Sandstrom, Box 317, Stow, N.Y.
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"ELECTRIC, LIGHTS
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——
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profession of vour owm,
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needed, |1p|‘-| gu}::bd.ﬂ o buy, no ageney, Establizhed 1594, Address
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with this

| HOBART
"‘"'""VELDER"
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own work to prove it
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Dwn this PROFIT
MAKER foronly

20 MONTHLY

IT"S EASY TD GET BIG
FPROFITS WITH HOBART
ARC WELDING EQUIFMENT
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¥ i 40-Volo “Simplified” Arc Welder
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abile with thin improved welder Bakes
it casy for vou o awn A Hobart with
procticnlly no cash ouclay.

ECONOMICAL HOBART
A. C. ARC WELDER

i Mow sou enn gt all the ull.'n:n.-
] tnges of the finest I

Build YourOwn
ArcWelder with

ot low fD:-E" This

WY len yon Char ﬂhm"ﬂ Hobart unit
SRRttt SAVES YOU

| mranemical o aserale. Conves
& mmph-ru with all secossnries,
= electrodes mrdd inatruciions for
. = use. ARK for 11h-r'|éni trind, ks

ly pays for iteelf on
S low mmanthiy  pa $1 250
s mente Of i

HOBART (iis/vziui N

HOBART @ROS. 0., Box M-21, Troy, Ohio

Tell me more aloui—

0O Bullding Wy Owno 0 Commleie Gos
Fortable Welder Engine Deive

*300 »'500

O Electric Drive O Bend FREE Book on “‘MNew
Welder Profiis in Ape Welding'

MNAI . s v s pa s ra s rrmay s g s e s e b veim

APEreas: . ;r - iecaaivaaa vEEaa e -

Imiereatil b {1 LIBERAL TRIAL. O FASY TERMS
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LT S50
DURD et

1 NEW 2AW that has
leen speclally desigoed Lo
meel the requiremenis of those who need a big ruEged saw
1o perform leavy doby work for a inoderale [nvestmenl.

Includes many exiras which usually add many dellars ta
your oost.  Teble extemelons ave included fo glve working
murfeee of 27%x18%.  The guard, splitter sml anti-kickback
are furdished with the machine—nol as extrss, ALl siondard
equipment s included such as rip fence, mitre gouge. depth
gauge and it gauge. Includes same quull v materlala and

aaine precision workmemship as oir pembuctlon saws, Spindls
oporites oo New Deparfire Ball Besrings.

To get full information en this and our romplete line of
Power Drlven Machines, send for our mew 1941 caislog.

DURO METAL PRODUCTS CO
DEPT. PM-14-2653 N.KILDARE,
CHICAGO,ILLINOIS

*Home Crafismen Like EMPIRE LEVELS!

HNEW “CIGAR SEHAFPED™ ALUMINUM “TOR=

PEDO™ LEVEL. Won'l teap picket. Estves many wses @
Fast —Mkmh aF |r| '!Iu.uuh !I" Bl ;:j e
o i

Fncla,-l' ;..- m“r:\‘- 11 -.';'-"-“1 JIE. g.-..-.nr:.[

hroes Jl.Iumu.um Cligen I west porkel Alwpys
bandy. Acewrsie  Lavel wis hl-! pibed prad. L e Jeia L,
usisons Grest valss Only 706 l o of m.- Yor % RFM
EMPIR EL MFG. CO. P Tasre
- L !.I-E. i Ih (i "I.‘"E:ﬂ‘.l:':wq;"“rJvnl?‘:.r s

/TR NASH CUSTOM TAILORED CLOTHES

Be your own Sales Manager, take
orders; earn money with this fa-
mous moke of clothes. High quality
men's toiloring at populor prices.

m" Write in today.

Territorias open

THE A. NASH COMPANY

I3 ELM STREET - CINCINMATI, OHIO

inus-Catarrh-Head Colds

TRY THIS T0 CLEAN THE NASAL CONGESTION

Flood tha nasal passage with SINASIPTEC.
Different, it loosens and flushes out the thick, sticky,
muoeous secretion that often blocks drainage and
causes headache pressure, Promotes easy breathing
as it eools and scathes hot, irritated, swollen nasal tis-
sue. Money back if firat bottle doesn't eonvince you.
Mgk your druggist for SINABIPTECQC today sure.
SPEC M‘I‘.IHTIII'.'IDU CTORY 25& MAIL OFFER
Bend only He coin w r name, fddress for demonstra-
tion piza of the rwullr]rwl SN ASIPTED :pln- I. e valoe
nasal applicator free of all extra t‘haﬁml
Ameriean Drog Corp., Dept, X-3, 6060 Map

direct ta
li, St Lauu. Ma.

14BA

| A Revelation—Our new 1941 Catalog of

“"HARD-TO-GET” MATERIALS

For Industrial Arts Departments in Schools, Institutions,

ete., Furniture Repair Men, Cabinet Makers, Souvenir

and Antique Shops, Homecrafters, etc. Send 10c cash or
stamps for this new catalog.

A fse of U Bmma wa sl Chaet hardwars, locks, hinpas, pepports, tray Hits, sspper tFlm,
abssy mouldmge, overlays, #tc. Finishing matarials, plus, sain, verplsh, abemsive pagseis,
manding hlosks, stick shmilac, #le. Upbalelering supplms, roverngs s tood
findings far i.u:m munuiscturs, sk clusters and mdirert Hxures.
eraft fibre cord, wte. Teaye and g liners for pooking stasds, Largs lips shastris
azd mpring cleck movements, with aad wighous dislbs. oz plete Lme Venetiscn Blmd Sard-
wars, pard, lapas, ete. Tabli slldes and porie “Toa wagon whesls ol aetors, W
dowele, nlso dowel setéwn. do wel cenbe l l-rrr.!n- bonke basttons. Largs Hos card 1:||h
leg sujpors v ek pane r\.n|l|r1r| withs [unnels and
Imntening withoul bass. Watsr crassiers, |-r'l'-n\. wimall mouldings, etr. awline,
STt ¢ hale apiders, wand degs and I, L) Itnmes. Sivall bid harduare of every de-
-rrlu:l--u. Large seloablen pulls, koehs, gew, ocks, cutchos, sie. Periorubod
22l pmpels, chalr hreces, Tevolvisg ohalr ks eoatings, camedleeslich mochiin,
I-I-llh--nl- rismpe, Banguet inhin hl\.rdw"- meial ey :Ildh\. I-ru- 11. elain, drawer
Hulloswer hlovka, s, Many stylea corner i, Teidlin, # il hiripis, pllaster
sizipes, slidding trank nnd sheaves Trpewrider desk hard I|I||m|:n|'||.I milrrers, mog
hawl hardwarn, seit and gepper inseris, r I.n: movements, ate. Har pins for novel-
tima, dress cligm, rér. Cagslin plustics, rri Eardwass, swivel inp exbls Axtures, ssetiomn
wasn bardware clump nuils, Eric pora for Burnbng, sic.

THURSTON SUPPLY EUHHHL Dept. PM, Ancka, Minnesola

EERRY'S [Tand-Fiched CHICKS
W52 Bresds, 8 'I'B‘J“ 5,
ALl [orwn Illrnf-rl-rd

POULTRY OGN Fi

also SENED, STARTED,
1l r|1w| ﬂ Fi uu'r |.ll
Eollorgm s O LT

Hmlr-. Low '|L|::£5 Bamstity
EE, sismps spprecial

BERRY'S H‘ll.n.'l'ﬂ"l' FAHM, Bx. 20, CLARINDA, I0WA

Start a
Profitqble

of Your
Ozm

Keal

BEuarantes,
literature frie.

MAKE FAST SELLING
PRODUCTS AT HOME

Amazing profits making eoematics—polishes
— Mavors — auta
through =gents.

sartling XNew Forinuls Hook containg scorcs
al formulss for "Easy te Moke™
maneymnkers,

spgclaliies = and selling
Mo maclimery nesled. Our

preclucts.
Bold on  meneyhack
money. Descriptive
Just send Postsl,

Hend . B

POPULAR MECHANICS PRESS, Depl. M1, 310 E. Ontarie 51, CHICABOD

answerlng nidveritlzements,

Always write your name and [ull address clearly when

These famous May-Asiein
Money Books have I.'IH:I"':‘
pands of others.  Let thes
help you ioo. Check this
Biwt smd mamil with wour

Theogi=

SELECT
FROM X
THISLIST /!

BLUEPRINT k:lb"‘ﬂ
Far DuJ]dhf
STEEL s5aQu i

L Ml biods I:I‘I' Wralisg _§1.00

IME MOMNEY

J§1.28

Has
1000 SPARE T
MAKING IDEAS
Sinrt Your Dwn Business51. 00
MECHANICAL DRAWING
Learn Drafvlng; Good
-'di.l-nrril" R e L
SHEET METAL WORHK
Both Light aml Hesvy
Metal. . Vawiaca $2.50
TURN SCRAPE INTO
MONEY
TTae Okl Auto Parts $1.00
AUTO BODY & FENDER
REPAIRS
TTp-to=date Informniion $3.00
WHAT TO MAKE

2-Vol. Library of Worth-
while Projects for

Crafltsmer. . . §0.98
PRACTICAL
MATHEMATICS
Hra.l Help for Everyone
W Uses Flgures. . | . §52.00
R:E.F:II‘IE!II.I.'I'I N
Elpetrle, ‘.r‘b‘«- Ba a Bor-
viee Expert. . ... 5.0

THE BOY MEGHINIE
New Editlon o
Famous Boak, .. ... L5200

Raoom 24

Extra Money .om £ooks

SEND NO MONEY = Books Sent C.0.D. Anywhere in U, 5.

Extra

nome gl address,  fay I'ﬂ'lﬂ"-"“

on delivery plas fow ©

s, Homd for Iliw RI'J
pigEe ealalog of
'||l|l||n'.|'u| wsnbn anel plaie,

SHOP NOTES LIERARY
Tharuasanicls ol I:.-qrrl.ll
tdeas. EBet of 2
Bl Volumes ., . | il-l!
ADIDOMAN"S
DE

dus=t Out, For Servics-

man, Stodent.. . . %$4.00
AUDELS WELDERE GUIDE

Mow Hook, Uoviers Flee-

tele anid Cias 1.

MONEY MAKING Fl:lhnltll.li

Now 450 1’:El!- I!.uuk
PAINTING

Now BooK. ... o.aanas
UPHOLSTERY

SLr "'-hnEl:l!' W oer Crwn. S 2.00
AUTD RACING

How Lo Bulld Cars,

Bl Ié' Favruls . .. S5l.00
rl.":t"l RET
M Ways 1 £1.98
lLUEFlI T II'EAD!HG
For Machine T'rades. 51.50
ROPP'S CALCULATOR

Cuts Figurine 1o Mind-
mum (HKralft Leatlser) $1.00
ESTIMATING FOR
BUILDING TRADES
Figuring Material and
abar Costs, ., 54.75
REWINDING ELECTRIC
MOTORS
Lnuh!uﬂ ill_rﬂn: (Tia 0T »
51.
'!-GII_LE'EI I..AH'I' GROWTH
Complete IMrections, - 52,75
DIESEL ENGINE I’IAIII.IAI_
Practiesl .
TRAILER BUILDING
Fouir Tested Plans . . .. . %1.00

FIDPI.II.JlR MEGHANIG& PRESS

E. Ontario 5t., Chicago
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(Continued from page 146A)

Haven and Hartford Railroad reports that
one severe winter cost the company more
than $600,000—half of it for snow removal
and the rest for increased consumption of
fuel, overtime pay, reduction of trains and
feeding of passengers on delayed schedules.

In snow country, railroad and interur-
ban switches are equipped with electric or
gil-burning snow melters. These prevent
mechanical parts from freezing tight. Spe-
cial trains with huge blowers patrol the
tracks during high winds when powder
snow is likely to drift into switches. Chlo-
ride cars help remove ice and snow from
third rails. In the west when the trains
must cross the Rockies, the Cascades, and
the High Sierras, snow fences are erected
along the tracks to stop drifts and snow
sheds are constructed where snowslides
most often oecur. Huge rotary plows clear
the tracks after heavy storms.

Equally alert to the dangers of winter
are the transcontinental air lines. Weath-
er experts chart the courses of storms so
that pilots may be advised by radio how to
avoid them. T.W.A. has recently added
“colected route flying” to its winter oper-
ation, It was found that thirty-seven per
cent of the weather-interrupted flights of
1939-40 could have heen completed by
dodging storms. Now, on a flight from
New York to California, a plane may be
routed around the weather, either by way
of Fort Worth or Amarillo.

While snow or rain may freeze on a cold
airplane, the pilot is in most danger when
he flies through clouds of super-cooled
water droplets or wet clouds at tempera-
tures below freezing. The water particles
freeze almost instantly upon contact with
the ship—the larger the particles and the
higher the speed of the plane, the more ice
that accurnulates. Under certain conditions
as much as two or three inches of ice may
form within five minutes.

This ice adds to the plane's weight, im-
pairs the lift by changing the shape of the
wing, increases the air drag by roughening
wires and surfaces, and causes dangerous
stresses and vibrations by its unbalanced
distribution. Most planes are equipped
with de-icers; on T.W.A. planes, for exam-
ple, a de-icer consists of a piece of rubber
which is pulsated to break up the ice as it
forms on cowling and wings.

{Continued to page 151A)
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' Skilled hands
deserve
skilled tools

Dzseire the wonders of mechanized production,
this machine age still has thousands of jobs
which require tools that respond to the trained
human touch. Die-sinkers, model makers, instru-
ment finishers can do their best work only when
their precision files are right for the job —in
shapes, sizes, cuts and quality.

Such files require the precision manufacture
which enly long experience and ample facilities
can assure. You'll ind it in Nicholson X.F. (Extra
Fine) Swiss Pattern Files, Points are smaller,
tj{fs longer, cuts finer than in the conventional
“American Pattern” files. Cleaning out, burring,
enlarging small holes, shaping and finishing
extra-narrow grooves, slots, natcEts, keyways are
e accurah:ﬁy ﬂﬂLﬂmPli’ﬁhﬁdn

Mechanics in the automotive, aircraft, die-
making, industrial-art fields —“hobbyists” too —
widely demand Nicholson X. F. Swiss Pattern
Files. At gcmd hardware and mﬂl-sul:npl}r houses,

NICHOLSON FILE CO., 22 Acom SL, Providence, R. 1, U. 5. A.
{Alsa Canodian Plant, Part Hope, Oni.)

Some Michelsen X.F. Swiss Pattern Files

g B N B

NICHOLSO N
FILE

oL
FOR EVERY % .S,
PURPOSE =<0U.5. A%

BLADE 1N U5 A,

149A



You Can Make
BIG MONEY

Surfacs Floo'rs
ﬂ'i'n::;:?tcaﬂ oy

et into something wheee yoar Ineomes
= o omly D e h:r your ahbility to pet
nhend. The American clecteie wethad of
floor surfacing gives you the sppriupity
fir makn meere Eoney [oer yoopseli—work
easy 0 get Bnd B0 previods expRrienics
reqaired, 11 you are oot sieabd to put on
n pair of overpils pod go o work, hess la
the chanee of a hietime.

Let us tell gaig how to b a nuceess n
this bussiness and tell you bow meany other
en whn started Tike you have
b themeelves Independent Tis
jH As little ns 8TR.00 will siart
you Lodny on the rond io siceess,

Te sure t2 =ign and =end e tha
conpEnm below or modl ws n past
oand for eons
plete fros ale
taile—mnn  ohe-
ligmtdven,

THE AMERICAN FLOOR SURFACING MACHINE CO.

531 5p. St. Clalr Stroct & Tolodao, Dhio

B Gentlemen: [
B Eend complete free dosails on bow T can make blg money B
B with un American Aoor surfacing  machine—no  obligation, l
= WAME il v o ki i
I Birerl e l
" W
|, e T L T B LR D e N RS T 1 e e tule.. -

\_----—-------------

EASY—LOW COST
with

POPULAR MECHANICS

BOAT BOOK

:H-ulhl & boat st home! Yeou can

it Just thes kind  you've
Wntlttr'l—illw@!'. pabl. or rew boat,
Tha "“"HBoat DVeook' shenis Toi Bow
in slmple step-hy-piam directions.

plly prepored for these with
limited tools, 1iitle ekill smil money.
Hulld hosis to sell for prollt o4
Book tells haw.

GIVES PLANS, METHODS
AND MATERIALS
Acton]l worklug plame anid phodas
of real bosta under constructlon
makes bullding ensy. Shows male-
rlals peeded and rock-leliom ecsid,
Humitreds of pletures, Mo chance Tof
mistake. Includes mlso, navigution
mnd pllot rules, handling satling
oraft, boat KinHa, boallmg  terms,
Everyiling o hoat anihoslnst sbonld
know. SHize Txl} {nches, .F!I" Puges.

Fioe cloth hinding, §2.0

We pre-pay pbEtage 11' ||HIII--. 11
gont with order, nr forwarid ©, @, I
snywhera in 17, &

FGFULAR M'ECHA.H'IE-S PRESS
200 E. Ontario St.

EXACTLY HOW TO BUILD
|15 DIFFERENT BOATS

This fa the new editlen with 42
nilded pages, 6 new books, and
eonverdion of Ferd maotor Tor
marine use. Full directions snd
deiails for eabin erulper, racing,
hFifroplane, ouathoard  runehent,
sall boatg, kayak, sled wwpe—15
hoats I all. Afsa secilonal Boal
L ek FTF O car,

These Are the Bnatt*
ki

# fe Cruises
I.J !I. llﬁdrn lmns

Rncing Shal~
+Sactional Rowhoxt™

Chicago

PAINT STRIPING TOOL

As Latsy do Use at o Pencill N

\. EW TOOL dnok n bewsk) everyons ean now denw lines
i ‘In 4..5..:] "|I_1 e, toyE, Lilel walls, watshiwis

o peamin fH=sw il all Mims w IIII il e SR

J '"“" b Im Besgrd RJ lar rampulete iool

|; w 1,/00" widn sirips, Ineleling wunisi=

mhli gulda, ppersting instiwclivns, @,

Tonl uses pamil, ehsmwel. Lioguer, #0e 1 L

e hanaes b Aape are mvullabls Tof = II--r 0

nagTUwer

Every Painier 0d Ceaflsman Shonld Own One

| wodmy. TUse . I ywn ds 't
nes velun of yous paioki

Steipes add beauty to for na
erery painted article
e 4

F e ., meturn the fool aaed -:II
refund your ¥ ¥ prom
Deadery) Wrde for Jilmrabure, e

WENDELL MFG. CO.

2509 M. Aibiland Avs, Chicaga, Tl

NEW! LOW COST!
RESPIRATOR

. smeoiang. Handy
m, Hilier sea W

H. $.l:ﬂ\|'El.Bnl P, Seuth Berd, bnd
? SIMCE 1274

Say you saw it in

POPULAR MECHANICS

Mathematics Made Easy bY
ROPP'S CALCULATOR

AND SHORT-CUT ARITHMETIC
Bhowa the Answer ns Quickly
s Wateh shows the Time to all
Problems likely to ccour in the
Office, Store, Shop, Bank, Farm,
or Factory.

Orwer 2,000,000 Sold

—

Ettlln!mt and  stmpdifies  every
principle in Arithmetle, Mechanies,
and Mensuration,

PRICES POSTPAID
Desk Size, Flexible Keratol Bind-
.. §2.00
‘Art Leather 'I]i.rl.d-

[T TR EiE
Pocket Size, Cloth I'!Ind:lnn. I{I.Sﬂ'

POPULAR MECHANICS PRESS
ph. 241 390 E. Dntsris St.  Chieage

111 |- S,
{'l.ﬂ:k‘l.“t Size,

ofR MORE BY

SAVE 60% Luembiing veur

UTILITY LIGHT |
COMPLETE m'r § vt

Anyone can assemile.
fimianest,

Newesh starter Lype

Hew sh

ORES,

FLUORESCENT FIKTUHES T OFPICES AND FACTORIES -

Modern wall amd
ceiling fixturs,

Comgplete instructions furnished.,
eleetrical

equipment fully Fuaraniced

wd el eum,
- t-l'lklul abamgi, res
Im:lr\tur\lllrue-l.'!:l I Haht
govered

BULE
flﬂlgs II‘EI'I-H_,--""
Pk

eacant. ki, will glve
your i nt ho

St .
s ma Lo gros t
g sames B ison

R Ao
&t a frasthon of :h- :'ml:l.r eant. ¥

nu teies the light of
with lnss symeirain

T
portusit

- b ,.-mm.
s Sune-

Abl mvetal parts I:cu.gtll!ul-l.y

Hehting offers the préaiest oge
in Ameries tula¥ [0f youne men

&n meishlsh thomsalres b their own Lusk

Lt Complate kit

2?5

phirs pastags

1
o N LR ey '""-'“ RPN
Beautiful il dn A & Lii Tei. Wour lewn. LHM“*HMI'M:'&
branes  finizh MATIOMAL FLUORESCENT SALES AND SERVICE COMPANY H  body. ed ﬂlu el
with white enamel reflectors 4048 MNorth Walls Street Dopt. € Chicago, iinois
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(Continued from page 149A) =

The United States Coast Guard plays a
conspicuous part in protecting human lives
and property from the ravages of King
Winter. Following the sinking of the “Ti-
tanic” on April 14, 1912, the Coast Guard
has maintained an international ice patrol.
Since that time not a single life has been
lost from icebergs or ice fields in the At-
lantic, Small bergs are dynamited to pieces;
larger bergs are spotted, their rate and di-
rection of drift noted, and ships warned by
radio of their position. When harbors and
rivers freeze over, the Coast Guard opens
channels through the ice to free fishing,
passenger and private boats.

Telephone and power companies main-
tain eternal vigilanee on the millions of
miles of lines that eriss-cross America. Ice
accumulating on poles and wires can snap
huge cables and pull down sturdy steel
towers. Then it is the job for the “trouble-
shooters" to repair the damage so that mes-
sages and power can flow normally again.

Telephone linemen watch thermometers
and barometers in fear of the “silver thaw”
which sends poles and wires crashing. In
Oregon one “silver thaw” built up on the
windward side of the poles to a thickness
of eighteen inches and coated the wires
five inches thick.

Southern California orange growers
spend more than $1,000,000 yearly in fight-
ing frost. When temperatures drop below
twenty-eight degrees, it is the signal for
the citrus growers to take measures to save
the golden fruit from freezing. It is a dra-
matic fight between men and the elements.
A government meteorologist with head-
quarters in the center of the citrus belt
presents nightly temperature forecasts by
radio. Men ride ecircuit on thermometers
posted around the grove. When the tem-
perature reaches the danger point, a bat-
talion of workers with gasoline torches
spreads quickly through the groves light-
ing smudge pots. The heat and smoke that
rise from hundreds of thousands of pots
cover the trees with a layer of warm air
which Jack Frost cannot penetrate.

The future of snow fighting lies in the
further development of techniques like
those of the fire fighters. Speedy light
equipment will be called out at the wvery
threat of a snowstorm, followed up by the
“heavy artillery.” Taxpayers demand bet-
ter service and are willing to pay the cost.

FEBRUARY, 1941

ITS TAKING HOLD

WELDWOOD PLASTIC
RESIN GLUE IS

¢ WATERPROOF
¢ STAIN FREE

4 ROT PROOF

TREMENDOUS
STRENGTH

¢ QUICK ACTING

COLD SETTING
PLASTIC

Write for full particulars

UNITED STATES PLYWOOD CORP.

616 West 45th 5t MNew York, M. Y.

SEND 25¢

If your hardware decler cannot supply
you, send 25c¢ for SPECIAL OFFER of
LARGE CAN and comprehensive GLUE
MAMNUAL chock full of facts and ideas.
(Please mention this publication)

WELDWADYD

PLAXTIC REZIN

WATERPROOF GLUE

( =] ﬂ PL T
..._' BED -\1 EXISLE SHAFT ToOL SEND FOR
T FREE

A | CATALODG

--.-:-I wataling
g 21 Pais P, Naw York, MY,

EN WANTED by WORLD'S

Men with na lfarmer poulirs experience Baby Chick

pow making real mosey selling Coleninl
Chicks. Backed by America’s bi nd- HATCHERIES
mru wﬁ- bui- DLf'ﬁ.o nclorm ;-'nlrl.:- in i'.'H! Colanial farnkahen

worbining compnign on chicka. U5, Fu
puﬂrul’ncllu f.'I.l.'l'I' 0|rl'Ht

pat hurinans, rite for infopmatd '.1? Hnn
E“l.nu TCHERIES, BOX R,  PLEASAMT Hi
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(485 CRAFTSMEN SAY:

with

the
NEW
G“ll%onrﬁ BLE

ELEGTHIC ﬂndﬂr ’ [

@ 1485 home craftsmen in homeshop and factory have
recently written us telling how the new GuildSander gives
them 10 times faster, easier sanding. Operates in any posi=
tion—has 101 different uses!

GuildSander works on wood, metal, stone or plastics.
Easier to do Expert Waork because fast-cutting abrasive
belt—quickly changed to any degree of fnenecss—gives
with-the-grain finish; no cross-swirls; no ridges.

WRITE US for FULL DE- GuildSanderia a low-priced precision
TAILS TODAY, and for tool—with a Written Guarantee.
Erug  illoctralng  rwwe Works from any Ilfhtmcktt Weighs

talli iqinal CRly 2 Ibs. Available in 1% and 37
paper TENg  enginal pely gges, See it at your hardware
Qwner uses. dealer's.

I SYRACUSE GUILDTOOL COMPANY, 1741-2C N. Safina 5L, Syracuse, N. Y. l

ﬂm eas.‘eﬂ way fo paint!

Grt a professional fnieh with
lacguers, snameis; cowver rough
suripces an wickorwars, noredfis
and radiatory, quickly and sas-
ily. Darens of alber uses) spray-.
ing mlutu-::dﬂ. mulh sproofing,
hirmidifyind,

& '1’[111 gusrantend spray umit inclutes 110V
ACT Medor, 6 ft, of o anal plug, pis-
EGE Ve caal H‘TIIP consredeor, afielent gun
with & pt. glass conieiner amd 10 fp, of
alir hose,

2gnd $1.00 tndsr—pay Tosimas  halunce of
whipgad prepast if full gols sfeampanies ordes,

I5
g MILLER-SIMONS, INC., 2903 5. 615t G0, Cicara, 1L

SHOES, TIRES, -
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Adi.  wableacts, EGIbglics, divides. T SOrAs COST

Counts up 1o ten million. Pays for Eaeld MONEY

aver and over, bEeal @ifi—for :pu.plnon

Ircome Tax and Schosl pse.  MONEY BACH GUAILAM-

TEE. Sl name ssd aldrods, |5y poctmon r.mul B0

‘“’“""“"‘ s postame. (Send full cash §f oulsid Mon ey
E -u“mu ck in 10 days if nat delighted, E}Iu'r: WRITE.

i ALEULA.T'IJH MACHINE COMPANY (Mfrs.)
DEPT. 114, P. O. BOX 1118 CHICAGO, ILLINOIS
152A
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*Talking Machine’’ Comes Back

{Continued from page 180)

dio and electric phonograph appeared on
the market about twelve years ago and
sold for several hundred dollars. The same
combination, wvastly improved, is now
available for less than 5100. Prices begin
at a few dollars for an electric record play-
er that uszes the audio circuit and speaker
of your present radio. Next come the port-
able and table model phonographs that
have no radio attached but are equipped
with vacuum-tube circuits and radio-type

Building a simple phonograph which will have a
home-recording attachment

speakers. Next on the list is the combina-
tion radio and phonograph that costs as
little as thirty dollars and that is made in
a wide range of models from portables to
the full console cabinet instruments.

The radio side of the eombination is or-
dinarily equipped with built-in antennas
for short-wave and overseas reception, and
in many models the phonograph has an
automatic record changer that places a new
record on the turntable and plays it as
soon as the last record has finished. Half
an hour or more of music may be enjoyed
without touching the instrument and on
some models the automatic changer ecan
handle records of mixed sizes. On still
others the changer, in addition to replacing

{Continued to page 154A)
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The SHELDON “METALWORKER™ is n stur-

dy; Mol sbeed; il welght, bock gearsd,
“ Rerow cutling. LOY preckston lathe, Buaklc 1o
s industrinl stonda with ;|
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ters nnd  wrenichies (&8 1lustrd [P
wetor drive 5135 0400 F.0.5, Chirngn,
Write for FREE Hulletin . on  Sheldon
Tathes, sbrives, allichimests wiad Lools,
Easy "aimont PMlan msd nemed of Joesl
dealers.

Bock Geared
Screw Cutting

PRECISION LATHES

12

¥, - EHICAEE

L] I
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SHELDON
MACHINE B0

lia."""". _J In;l-. Co T84T
BUILD THE

CARVED
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Included!

24" Buper
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Catajlog=10¢
IDEAL AERDPLANE & SUPPLY CO., Inc., 28 W. 'II 5L, New York

BRUSH PLATING OUTFITS

{ur avtoparts, reflectors, faucets, bicycles,
- He fmf NBCEIEAry. "Free paHIr_uI.ars »

GUNMETAL CO., AVE. M, DECATUR. ILLINOIS
Choose from World's Largest Line of Power Tools!

FRE New 1840 Ontalog covers Metal and Woadwarking
Tools, accessories, motors for every purse, 'l.l..:ita.
Ing, 121 South Ave. Plainfield, N. J,

TOOLS

ATLAS STICK-ON LETTERS o
Beautilul Gold Colored. New Styles,
5 Year Guarantes, Largs Sices—
Panny Esch. Tremendous Demand.
Amazing Profits. Write far FREE
Samples—Starting Outit. Herry!
ATLAS Sigm Warke, 7901-A Hialvted, Clvl Eago
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From .lln!- Electric Light Socket

ILLIOKS of hnmn.alnrua and offices ov-
erywhere need SPEED KING—the new,

amazing Water Ilnhr-— that hents water
ballimg hok so fast it toked vour breath away,
No muss] No waste of time or fuell Justa

simple *'plog-in" ot any 110-volt light socket
—and presto., , . just the smoont of bot water
yvodl el far the bath, for shaving, for dish-
mhm CHEAPER hecame voo don't have to

#_I:I- oA When Youl need only o few guorts,
Fﬂl ER because the intenae eleetric hant
goes directly into the water, Bells fnst on a

Demonstration
e S et el 47925 Housewives

SAMPLES for AGENTS

I Fitg dom io kow the it speneny JUST SEND
r-H.H.MH--l

|url.i:l‘.nf'.lr'1| Write quick for my SAMPLE
qurm -ﬂ
[ | llldl'll.lT n e 1

—= past expd will do, (et nnoastual

dample SPEED KING for demonsirasion,

Yoz can make plemiy of cosh as my agest, 3 |.m
HURRY! Big senson scariing nuw. SPEED I'n _1 l
KING sclves the ot water probifem whes fur- t D-pl- |u-=
naces shut down, Act gqulek and '] show 3o
ow o buake Lla [astest mopey of your |ife.

B NOma - cicicasean

Send No Money! — Just your name,

NU-WAY MFG. COMPANY }§ Adress -....c

Dept. 162, Walnat Bldg., DES MOINES, IOWA 0 City..............

START THIS BIISIHESS

1 inYour

aley  El url:r.lh.l.l:l Lawn Mower
Bharpeiver  businees, t, N, Y., made uwp to $104.50
a Weel clear profit last seosem. O, A, Duterbaugh, 11, &y

o« VAm doing fine . . pold for my machine In & woeeks ™
F Lais Ledla v

No Canvassing Necessary [oeiiniol it g
Mower Sharpener [0S oul  perfect

Foley Elecimkeen Lawn
1:-Ill'|(

quickly aml easily. o exy
Iy put the mower In the
|l:|'r\ . Lises snme syiio
I 4, HunTpens all sizes and T
=0 rinies. You ot B 100 of more for cach jolr,

FOLEY MFG.

Bend Frew Plon and

Special
Offer:

Attachment for
Filuling snes,

207-1 Faley Bidg.,
« Minneapolis, Minn.
Special Qer on Foley

awny Mower SR,

FREE ~ri:.1|
- Foley Lawn
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How to remove
sharp edges from glass

@ It's casy to take the sharp rough edges
off glass with a small Carborundum
Brand Silicon Carbide Mounted Wheel,
You can also etch designs, remove pro-
iecr_infi_cnds of screws, slit tubes and cut
slots. These are only a few of the hun-
dreds of ways you can save time and
effort on any project in your home
waorkshop with these handy mounted
wheels and with other Carborundum
Brand Abrasive Products.

How to grind
a big steel casting

® W heels specified by Carborundum are
setting new records of speed and econ-
omy in grinding steel castings. These
wheels are made of exactly the same
material that 15 used in the manufacture
of the Carborundum Brand Products
that help make work in your own shop
easier and more fun. Send 10¢ for sou-
venirsharpening stone and 95 page illus-
trated manual on home craftsmanship.

THE CARBORUNDUM COMPANY

154A

CARBORUNDUM

Write Dhept, B 21

REG. WL B, AT, &FF,

Niagara Falls, N. Y,
['«"-'Irh-n'url-lum lnn reglsieped irsdo-mark of and Indi-
enten masufactare by The Uarborsndem Company

Kl s

{Continued from page 15ZA)

one record with another, turns over each
record so that both sides may be played,
giving a continuous program of about three
hours,

This wyear many manufacturers have
rounded out this combination by adding a
home recorder to the radio phonograph.
As a recording device it preserves on a
record the sounds that its microphone
picks up. Some people are making a his-
tory of the present war by preserving on
disks all the important war speeches deliv-
ered on the air. Others record the radio
voices of their favorite film stars as well as
making complete records of programs that
they like. Classical selections played by
famous ochestras on the radio are also
copied.

Using the recorder microphone, a singer
can mix his voice with the music coming
in over the air. The home recorder is used
by schools for teaching diction and by mu-
sic teachers for both vocal and instrumen-
tal instruction. Business men dictate let-
ters with it and it is used by the police for
recording confessions. Conversations be-
tween pilots and their ground stations are
preserved on records. It makes a handy
way of preparing musical and conversa-
tional accompaniments for home movies.
Turn a switch and it may be used as a
public-address system for speeches or for
amplifying phonograph musie.

The home recorder uses the same turn-
table as the phonograph. A blank disk is
placed on the turntable and is prevented
from slipping by an off-center pin. The
switch is moved to the recording position,
the cutting head is placed on the record,
and the instrument is ready to copy what-
ever the microphone hears. As soon as a
record has been cut the cutting arm may be
moved aside, the plck-up arm placed on
the record, and the phonograph is ready
for an immediate play-hacl,

The cheapest record blanks are made of
cardboard, faced on each ride with an ace-
tate or nitrate sheet. Aluminum disks are
preferred by some and blanks of ordinary
black record composition are also on the
market. A design of dots and squares
printed on some records gives the strobo-
scopic effect of standing still at one speed
or the other so that the operator can reg-
ulate his turntable speed accordingly.

(Continued to page 158A)
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For Personal Craftsmanship

Fortunate iz the mechanically minded man who has a natural
skill in working with tools. His greatest satisfaction comes from
developing that skill to its highest point— precision work in
metal. These Atlas machine tools help realize such an ambition,
They are soundly engineered, modemn In every construction
detail, and easy to operate,

10" — &" LATHES

Indusirial ool rooms, metal werking shops, and work-
shop owners throughout the world praise the wversatile
operating features, accuracy, and sensible low prices of
Allas Lathes. Ask your dealer o show you the 10" lathes
as low as S107 lesa metor, and 6 lathes as low as $B66.50

less molor.
DRILL PRESSES

Allas “Moating drive* apindle design with SEF ball
bearings gives you & drill press that la famous , in
industry for smooth operation and dependable aceuragy
throughout ils long service life, There are models {o st
every purse and purpose
priced from 518 1o 347. Ask
yvour dealer and send for the
naw 1941 Catalog lor defails.

1941 CATALOG

NEW MILLING MACHINE

For the [irst time in history you can now
buy a compact precision bench Milling Machine
as low as 5205 to handle the full range of
milling wark from slabbing and lacing culs to
end milling, keyway cutting, finishing, and
layout work. It's the machine tocl sensation
of 1941! Be sure to read about i in the new
Atlas Calalog.

1

| 7" SHAPER

Precision and power of
larger machines buill down .
lo acale {or everything within -

| & 7 stroke, 52635 less maolor.

ATLAS PRESS CO., Kalamazoo, Mich.

Display Offices in CHICAGD - NEW YORK-PHILADELPHIA

I - iy
§ ATLAS PRESS CO., 243 N. Piteher St., Kolamazesa, Mich,
g Plecse send me your 1941 Catalog on:

I OO Mew Milling Mochine [J 10" Metal Lathes
I [0 Drill Presses [ & Metfal Lathes
: [ Arbor Prasses O 7 Metal Shaper
I Mama

I

l .ﬁ.ddr\e“. TE—

]

"

City ond State

R i i e i i e e e
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equip a better Home Shop

Vague printed claims alone don"t make one brand of
merchandise betlter than zome other. That s spe-
cially true of power tools. Buy ecarefully! Make ne-
tual comparisons of capacity—materials used—pre-
elslon or lack of It in |:||r|c]|h|in“ and ::usl:n:lhling of
vital machine parta,

Indusiry buys cquipment just that
way, That s why indsslry Indicates
preferency more often for Bolee-
Crane,  Xake sure your homework-
ghop 8 mosl up-to-date, ope (hag
glves maximum enjoyment of pri-
clous  spare  tlme, ot the 1941
Balee-Crang FRER power ool caf-
alog MO, aml burry and gee Lhem
&k your leczsl, f'endly Bodee-Coibe
dealers. See what guality teols
really aref

| SEND FOR NEW
1941 CATALOG
OF FULL LINE

Imelude 10+ for 16 g,
Lok Lheat tells how Lo
Fpin meisl on  Four
lalbg.

HIIIEE CRANE El]ﬂlPHllY

DEPT. MBEEZIME TOLEDO,OHIO
Home Craftsmen, Schools, Hobbyists

BRONZE FOUNDRY

In vour own workshop allows -:m Ly
deakien amd bualkl your swn GABOGLINE
ENGINES, S TEAM ENGINES, ¢ IAT—
UARRY, ART ORJEC ECTAL
III.IFFL.‘:, NEW 1INVENT I‘ U"'\H. BT,
You ean also make !":I!'Iiil-'ll-ﬂ il I':I:I.‘ﬂ"'
harden steel.  Your sho s Tink enn
without o POUNDIYETTE. 1 |ret'
slzes are avallable enpable of mooaking

al bronze ceatimes of 114, 3, anid 4 pounds

. o1 wolght, slumbnugm, copger, brass, ofe.,
‘dl ~ 3| =15.50, 210,00 £27.50, Lo.b. Kansn Clty,

= Dodne=iie gas mlniﬂy andl 110 volt 60
cycla enetigy requictd for operation.  Write for cireulnr,
KANSAS CITY SPECIALTIES COD.

Box 6022, Dept. P-12 Kansas City, Mao.

FREC

OPPORTUNITIES

Household foxls, display capd
ftemns, swearlng  apparel,  oos-
maetice, fomis, fewelry and toys
are a fow of the thousands af
ariicles shown In thiz exelting
calilog, for salesmen, agents angd

dealers.
260 PAGES
Chock-full of Interesting money

mnkers, Snlon Ddess ihar hlnlj' =
CREREG VOUF enrobiags B3 B15
a duy and thrilling vnhlu, [.1
bpre,” Fach amd overy iem gold
wisler & mann hl:lll't ATHE ST LT
G-n!- ymrr COR ng for it

SPORS €0., eceiven minn.

EASILY =no EXPERTLY
PAINTED WITH LETTER PATTERNS
MAMY SIZES AND STYLES
WRITE FOR FOLOFR 1358-1i CENTRAL BT

SHGWCHEDS JOHN F. RAHN CHicace, ILL.
156A

|

Kita §

(Continued from page 154A)

Commercially made professional records
are still made by Edison's method of re-
cording on wax. The original wax then
goes through several dozen treatments be-
fore the pressed reproductions are turned
out. Some of the earliest wax records,
made forty years ago and of great his-
torical and artistic importance, that have
been stored away ever since, are now being
replayed without injury. Modern repro-
duction equipment makes it possible to re-
produce the voices and music almost ex-
actly the way they sounded when uttered
nearly half a century ago, not the way they
gounded in the old tin horn phonographs
of a decade or mo

de.or - more ago.
X6 8=

'

Hand-Grip Vacuum Cleaner
Convertible for Floor Use

« Light enough to be handled like an iran, this suction
machine has a detachable handle for Aoer use

Provided with a convenient grip for hand

Juse, a new lightweight vacuum cleaner is

easily converted into a floor machine by
adding the eonventional long handle. Ii
has a tubular steel frame.
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GARDEN ond SMALL
FARM TRACTOR

mall sizes, for gardens and
wns, Larper sizes do ALL
JOBS ansmall farm—small johs
= it ALL FAR
i

g

ME, Waolk of rlde}
: % 1o 8 LT Wrlte for
Fuctory prices—Freg Calalog.
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. 0., 4502 Front §t, Galesburg, Kan.i
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FREE CATALOG %

Aitistie pina, rings and emhlems fee clasces WY
and clubi. Aflsactive prsces. Faneal qualdy,
pold plated, siher, #tc. Ouer 3 desigms,

Wirite Dust. 8, METAL LETS €O, Iae., Wschaster, ML T, "‘::F‘"w

DO YOU WANT THE MOAT EFFICIENT, FINEST CUTTING AND THE
EASIEST OFERATING SAW, THEM GET

THE NEW SHEBEL SAW FILER

and you will have saws thai the costliest iling machine cannal egisal
Filea all saws. Experience Bol Beeessnry. fall partioulnrs  jost

MILWAUKEE, WIS,

"AGENTS 2% SIGN LETTERS

For Btore Fronta and OfMee Windows,  Anyons enn put
them on.  Free Samples. Lilseral Offer to genera] poents,

METALLIC LETTER GO, 438 N. Clark 5t., Chicago

write y:ull‘ n.lnw and :|r1|r|.~u|. [il5] n. PaEtals
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Syncro I MQDEL ENGINE for $3.25
PC-2 : 'Bu;]rl this engine to develop
7-1/6 HP, Gualifies unde-

0] _ﬁ i£ N:\.e"l. rules as Class B. Bore

1", Stroke &*. Weight 351
| of. We furnizh all parts and
'Lm|11-4.|:::.i:ma.Y1:-u assemble. This

Q’é is the engine buy of a lifetime,
SYNCRO JIG SAWS -

The handiest tools ever designed.

Make thousands of useful and orna-

mentnl artieles. MNeeds no motor.

FPluesz into light socket. Cuts TZ00

gtrokes minute without danger.

Three sizes $5.95, 210.95, $12.50.

At your favorite dealer, Get catalog A40
SYNCRO DEVICES, INC.
743 BEAUBIEN STREET - DETROIT, MICH.

Increase Your 1941 Model Flying Fun & Winnings
with CLEVELAND MODELS

Recond-Bremking I'LAYHOY *_E\IIIJH Bpsn B,
1

banka world

K
(enrepl powes unitl 5
P'Iul.'l'lﬂ"r."i. E'DIE §6, Class 'B l:!um- 52 20

c._ E ND :ﬂ'E:‘LII.TIDH\I'.ﬂ nﬂ‘; Clpem
EVELA g mplete ElE 00
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= sd‘“ .u:ll: bkl Eﬂunlpk
M e e
Brwmer Whirlwisd Bues Car.. ... ..515.50 | B Cuialog ‘Il?i’l'.'.nﬂhill'f: {"u "
Pulles-Pelished Cast Alaminsm Car. .. 2375 | Shice Mia e Hond aanme o
Dusling DeLueFrony Whesl Dirive Car 2758 ?Eu I-Jnrl i1|1tr Be for your cepy.
onn dreal.

CLEVELAND MDDEL E SUPPLY CO. INC. 4583815 Loraln Ave., Cleveland, Dhia
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B00 Wert zifn .
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Hotland, Mich,
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Skier on lamous |

M. Hood

ithMorthl
mti:mal new skis He-
markable durability . . .
modern design by world-
famous skiers| Send 10c for
new Northland Ski Manual. 48
pages;cdited by Hannes Schneider|

SKI LIKEA °

ti better
il S@en-

NORTHLAND SK1 MFG. CO.
WWarkd's Largest Ski Manufacturers
95 DMerriam St.

Et. Paul, Minn.

GARDEN TRACTORS

SPEEDEX

6-H.P. riding type, 3 & 5 H.P, walking types,
alzo 1-H.P. cultivator for the small tracts, Prices
start at only 204.50 with cultivator and equipped
with rubber tires.

Before you buy—Write for FREE 48 page
fluatrated folder,

POMD GARDEN TRACTOR CO.

Box 216D42

Rovenna, Ohio

AMAZING CHEAP

OIL BURNER

Peads any chéa
eifirlont
Howing efl without
Eiensn  Beat  regolated B
Simple Turn of Valva.

30 DAYS’ TRIAL

Prave lia  afficlanoy,
vimbanow  pad lwr.nr.rm.r:l.
npritRbion withouk rsk.

Write Immediately
for SPECIAL
OFFER TD AGENTS

who will demnnsdrnis and take ordos, Writs neiek, be
how tn make BEAL MOXEY
apara o full teme—mail fo posbenrd dnlny.

first to in

Mo Drudgery, Dirt or
Ashes—Intense Heat
Quick at SMALL COST.

OVER 40,000 SOLD

hupner mver gotten out for e ek G UARANTEED
eo. Burns sedinery low goicsd fres
sev-genaraling of cigEing up. Qulek

AGENTS
Salesmen

BIG MONEY

F. Bilver #adrs!
=1 ran i sposs
of 350 HEAT
KIKG8 before
ihis vear ceuls"!
Wrlte us iwow
for apents” offer,

right now,

s‘llﬁl Into
Any STOVE
BAMGE ar
FURNACE
Qulick Hl'.l‘l'.
Regulated by

Turnn of Valve!

UNITED FACTORIES, B-T51, Factory Bldg.. Mansas City, Ma.

Say wou saw it in Popular Mechanies!
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OPPORTUNITY KNOCKS

THOUSAND HELPFUL BOOKS

SELECT FROM THIS LIST. SEND FOR
FREE 128-PAGE BOOK AND PLAN CATALOG

BLUEPRINT READING
[ 'H-uih!lill.i".l'!‘nl.lu-s. 51.25
STEEL SQUARE

l[:lw m l-lum'e- Angles
allees |.-Il' o #l.ﬂl
IUHISPARETl MOMEY-
MAKING IDE s
Htmrt own busdness, |, 51,00
'HHAT TO MAKE
2ol Library of 4040
hnmltl.r.lfl: {ﬂ"lji cl18.  Fhe
HA

MEC WING
Laarn |Jfl.ﬂ Ing:
Giood Snplpries. .. .. $1.00
PRACTICAL
MATHEMATICS

Heal hr-‘l'p Ior eveTyomne
whio u=es fgures. .. §52.08
TURN SCRAPS INTO
MONEY
Tlsn O] Auto Pares.. . $1.00
AUTO BODY &
FENDER REPAIRS
MNow Honk Covers
All Dotadls. . ..., $3.00
CIVIL SERVICE
Home Study for Federal
State, City Jols. . .‘l'i.ﬂl
AOPP'E CALCULATO
Cuta Agurlng 1o & mini-

ook o1 R e
REWINDING
ELECTRIC MOTORE
Hermme an expert,, . $1.00
FAINTING &
DECORATING
........ §$1.50

Now Book
TOYS

oF Proft.  .icisaas $1.50
UPHOLSTERY
Alwnys s Big Market. 52.00
NEW SMALL HODMES
56 Popular Phestans, . Sfe
MONEY-MAKING
FORMULA
Now 480 Page Hool . 'l-l- o
BLUEPRINT READIN
Tor Machips Trades, | !.'.i 50
HOUSE WIRING
Alpthaoals, Muoterinls,  £2.50
SHOPNOTES LIERARY
Thousnnds of useful
Ideps, Set of six bg
volames. . .. u
FI!AGTII:‘-RL Wooo
FINI
= ew |:||'_|n'|.. COVETE
lw-m—uluw met a5l 25
LYWOOD BOAT

PFLAN BOOK
How 1o Ruild Ten
FPrywood boats. ... Sbe

CONCRETE
1001 Ways to Use., .
FLEXIBELE MOLDS
Fun and prodt from
ciedi g el les £1.00
HMOTS, TIES, SPLICES
For Everyona Who

-51.98

Handles Rope, . . . §1.00
CARPENTRY
i IIFI![“JITT!" & -iﬂ‘| Ly
In all Forms. .. §2.00
GAHFE TRY
ESTIMATING
New book gives sim-
plifbed methods. . §1.57

SHEET METAL WORK
Both lght and heavy . S2.50
ENGINEER-CUSTODIAN
MANUAL
Aldls In poastng clvil
EOFVICe Xams ., §2.50
MACHINE SHOP WORK
Constructing and asing
1l'.llZI|=§. moierTe met s,

r.n.'rr:nn MAKING
Bath wend and metal 52,00
ELECTRIC WELDING
Forige, thermit, resiat-

ANCE, [REC. ., ., ... 5128
ﬂxVAGETYLEHE
WELDING
w rl-:llnk. gk f g,
hurnime. §1.235

TOOL MAKING
Alnddern fools, dies,
fixtures. 5 .. 53.50
Y?U ICAINI FIX II’ o
o fdate eneyela n
Ii‘al: hame Fepalrs. ""sr_su
FORGING PRACTICE
Practical Informatlon. $1.50
FIVE ACRES AMD
INDEPENDENCE
How tao operale =mall
nrm., . LR
SELF I-NS‘I'R'I.IG‘HI]H
IN PIAN
Teaches !H ginner tao play
in short timo 1.
COURSE IN woOD
TURNING
Everything craftsman
needs 1o know. . _ . . $1.50
ORNAMENTAL CASTING
Sinrt own  bnsiness
making statwary,
artificinlmarble, cic, §3.080
HEW AMERICAN HOMES
10 dedl#ng, coslliag
rmm 3. .;I'H] LE}]
5,000, . CELoo

Send No Money’

Order from above list. If in U. 8, A., and order amounta to $7.00
or more, pay postman on delivery plus amall CO0D. fee. We
pay postage if remittance is sent with arder. Send for big 128-
page book of helpful books and plans FREE, Order today,

POPULAR MEGHANIES PRESS

Dept. 242

East Ontario 5t., Chicage

POPULAR MECHANICS



Thiz Massachusetts blacksmith built a mobile lpr
an the back of his own automobile

Instead of the horse going to the black-
smith shop, the “village smithy” of Adams,
Mass., can take his shop to the horse. The
blacksmith has built his complete shop into
the rear of his car, with the forge and anvil
occupying the place of the trunk. Wire lath,
asbestos and cement were used in building
the equipment into the traveling shop.

(D (o
Dogs Released by Remote Control
When Truck Nears Quarry

One coyote hunter saves valuable time in
the chase by using remote control to re-
lease the hounds from his truck. This per-
mits him to run the quarry with the truck
and loose the dogs within elose range. The
doghouse, built of plywood, fits in the truck
box, and a pull on the rope by the driver
springs both doors open.

Pulling the rope Eh;lﬂ extends to driver's cab, releases

rear doors of the ftruck ~

huntin ".“{f
Bk 20 e

FEBRUARY, 1941 101,{ G‘(LLW
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Fixing versus Building

Seems like there’s a couple of schools of
thought about just what your tool-lkit's
for — fixing things that get broken, or
building things from scratch.

One thing sure, a good kit needs a
good soldering iron and a can of Kester
Metal Mender — the solder that's best
for building and best for fixing, too.

Lots of men get busy this time of year
and put together some good-looking
metalware—using Kester Metal Mender,
Things like lamps and wire baskets for
flower-pots and ash-trays come in mighty
handy around the house, Andit'sacinch
to build 'em with this handy home solder
that carries its own flux inside —and
always works just right.

Other times a man gets the fixin'-itch
and saves himself a lot of money repair-
ing broken metal kitchenware for the
Missus, and all kinds of other metal things
from door-knobs to down-spouts. Kester
Metal Mender hits a homer when it
comes to making perfect repairs—all yvou
supply is heat and a little elbow grease,

Find out how easy Kester Metal
Mender is to use, and how many ways
there are to use it. Clip the coupon and
for a pood-sized free
sample of this special solder, and free
“How-to-Use-It” Booklet.

KESTER

METAL MENDER

Eester Salder Company, 4251 Wrightweod Ave., Chieags, 11

Plpase somd me froe sample of Keater Metal Mender and " Howstos

Use=lt"" Eooklet,

Nama

Addrasa

Citw. Eixte

CIRTRTITEER NI N ' F11] m Coupon Now ssssssssssssssassia
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‘Better Built
Lower Prices

Canoet $T0 and

Safe Boats With
Full Length Spray Rails

Kee asemgers  perfoctl
dl'yiel':n atE hlghpl:lnud;
Cutalog also shows today’s
five most popular  models
aof sailboats. Two big Factos
ries. 'rompt ahipment,
Write rnﬂwﬂr EEl:lJrkhd-nr
boak s which you are intecested,

THOMPSON BROS. BOAT MFG. CO.

Rowboats $42 and up

{108H
FSRTIG, Wik, (R CORTLAND, . ¥.

WITH STUCCO SPRAYING MACHINE

It fuses a plastle mixture Lo &y masai-
ry surfsce. [0 water-proofs and fiils all
crncks. I can = ul\-|:-l.ll:-|l im any thick-
Bess desited and in 30 eolors.  Fully
praven sy over Uhbrloen yenrs serun] s
skl rondltiona s eviry elinmanie.
BIG EARNINGS. Onerators report cisls
of 2c and up per 86, ft. and ==l ap Lo
Fe.  Machine l.'l.nlvrmr; TRty ur! tl:

1000 w0, ft. per b B
Ty I~'I.Ir|n1lI}'E“I| 1Iu. 'IrI

self. Make mon
walling market for renow Im: ik el

nnd mew bulldings with permancip color
ol law ensl,

fiot the facts. Send for books, *Proven
Business Oppermunity.” Wrile ioday,

COLORCRETE INDUSTRIES, INC.

a5T0 rilawa Awe. Holland, Wichigan

don’'t WORRY

Why put up with vears of
ne»aﬁlléss d?scnmfgft and
worry? Try a Brooks Auto-
matic Air Cushion. This
marvelous appliance per-
mits the opening to cloze

yvet hoeldsreducible ruplu.re
securely, comlortably—day
and night. Thousands report amazin
Light, neat-fitting. No hard pads or sti

results,

springs
to chafe or gouge. Made for men, women and

children. Durable, cheap, Sent on trial to prove it
Never gold in stores. Beware of imitations. Write for
Free Book on Rupture, no-risk trial order plan, and
of of resulta. All correspondence confidential.
OKS COMPANY, 457-F, State 5t., Marshall, Mich
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A LITTLE LIBRARY

' of Useful Information

A Few Sample Poges

Thesa booklets have been carafl:u“y dnsign&d fo fill a
lang felt demand for instructions for making things and
doing the everyday jobs around the home.

Only 25¢ Each, or 5 for §1

PHOTO ENLARGER2—Easy-
to-follow instrucilons show you
Ity to make four different en-
laggers,

OUTEBOARD AUNABOUT —fast.
Vbotiom bosi, 14 fest long.

ELECTROPLATING — Export
iolls secreis of plailng,

POWER TOOLS—1iuild wyour
amn pwer tools: ever¥ deiail
clearly explaibed.

WELDERS—ITow o bulld an
are weliber which operaies on
1l0-vodt, 8 or &0 cycle aliérs
ldllng ciirent.

BDNERETE GARDEN FURNI-

RE—Baenchos, potiery with-

l\'.|||l malids, fHower boxes, hird
Lathii,

BIRD HOUSES—Essy Lo hulld
lestes for all Kimda of Birds.

FARM AND GARDEN TRAD-
TOR T §raciors Sma oan
Bl from old sutoeehile paris,

TARIDERMY —There's fun and

peulit In meuntlng  Ash and
small animals Expert Lells
hiow.

AUTOMOBILE KINKS — Have
F100 & FEsF QiF YOUr awiomo
hille.

QUICK PROFIT PRODUCTS—

sixty  dested  formailas  for
products yoi can make il
sell

CHEMISTS" SECRETS—Rixiv-
flve beaoty prodects Fog ean
make at lwme.

TREASURE FINDERS — Tmild
your own treasuce fAnder and
metal Iocater.

LoG EiBIHB AND TOURIST
CoTT ~— Two iypes of
TEAr= rutand r‘.hm: of logs,

FooOD PRODUCTS FORMU-
LAS—100 formulas for making
everylay necopsliieg,

GARDEN WODODWORK AND
FURNITURE —Gites full de-
tails for outdoor living room,

BOLDERING AND BRAZING
=Tells how i0 wuse mnew
Muxes and solibers,

MIRACLE PLANTS—Illor you
fan miE your owo vitumin I3
solunion,

HOME WORK OPPORTUMI-
TIES—5Simple handkceaft proj-
vets anyone can de to ear
Y.

TELESCDPES —Complete detnlls
o a rellecling telescops ¥oil
can bulld for leag tham $10.

METAL PLATING AND COL-
ORING—Thiz glios oozens of
Pemoptial® formsles  for
platlsg, coloving, ete

FAST ICE YACHT —®Bulld your
own Cluss-F ieo yueht,

WoDD TURNING—Hmr Lo use
Laihs correctly.

EXTRA ATTIC ROOME—Ald
to the valos of your home by
boilding an extea roonk fn your
attle

BASEMENT PLAYRODMS —
Build an sitesctlve playioon
I your basement.

FHOTO PRINTER AND DRY-
ER—Xow wyou enn build pour
oon prinier easily.

SAILINGE DINGHY-

metzl

This 11-

foot host earcies 1406 5g. 5
of eanvad.
TRAILERS—Midget lwuse and

ulllity iype trallers
METAL CRAFT—Simpls In-

situciiona ore glvem for brass
tapplng and the muking of
many novelties,

MAGIC FOR EVERYBODY —
Bimple tricks 1o puzzie your

[riemds,
CAMDEIMG—You rcan  easlly
bulld 18-feot Canadlisn ixpe

CAROR,

LOWER FUEL COST—How to
save maney heatipg vour home,

POPULAR MECHANICS PRESS

200 E. Ontario St.

Dept. 241 Chicago

Say #ou '.p}m-:i: in Pepular Mechanios!
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Steel Shoe Rack for Closet Door
. H{:_-Ids Shoes with Clips

3 7

Six pairs of shoes can be stacked out of the way on
this vertical rack with clips to hold each pair

You can hang your shoes at a convenient
height on a rack that fits on the closet door,
taking up no more room than the width of °
the shoes. It consists of a vertical series of |
clip grips, each pair holding snugly a pair - |
of shoes. The rack is of steel, eolored to ";

match the furnishings, or nickel-plated. ™

|34 ¢
P Slia‘rée%s Electric Razor
with Abrasive and Qil
pad saturated with

Electric razors |
an oil compound '“‘”""-J

of all types can be
restored to orig-
inal cutting effi-
ciency by sharp-
ening them once a

and a very fine abrasive. Simply hold the +
cutting head of the shaver against the pad .|
for two minutes, with the motor running," |
and sharpening is completed. Each pad has
a useful life of a year or more,

5

g
i
1

month with a felt

{[Send stamped, addressed envelope to our
Bureau of Information for name of maker
of any device described in this magazine.

w
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wﬂfm WITH
 BLOWN FUSES 7

Restore service this easy,
convenient and modern way!

When lights go out, or service goes off ... don't
interrupt your busy day to hunr for fuses vou
never bought, stumble down cellar stairs, fum-
hle gingerly in the old fuse-hox wondering
whatiodo. Instead, install the new and marvelous
convenience of the modern Cutler-Hammer
Multi-Breaker. Then when service fails, vou
simply step to the kitchen wall, reset a linle
lever thar has snapped out of position . . . and,
presto! your service is com plerely
restored. It is just the same as
snapping onalightswitch, Noth-
ing to buy...nothing to replace.
The average new home can have
ithis modern and safe protection
for less than $5.00 additional.
.'\151”; g_';'l..:ti]:"i:|1_-.li|.|i|.'1.|.;r| |:|-1|::|J||.||::!||.':l;.
How can you got one ! What are
allthe facts ? Write today for our
freec booklet“Goodbye to Fuses.”™
CUTLER-HAMMER, Inc.,
Pioneer Electrical Manufacturers,
1402 S Paul Avenue, Milwaukee,
Wisconsin,

FREE
BOOKLET
Tells facrs
about new,
¢ II:trJ'I:III.II.
elecirical
r.rrn::ul!l:'q.1|1:|:||
Write faday
foryourcopy,

3! wwood and enc s ;..- ™ direct mill
rio prrwnlntum_ REVE 1 LG v, Wau must
EouEr oanEtsaeding offers o |\L wing byl

.| i
ul 1k 40
B 1l.'l< refunied




#7 FOR FAST
CLEAN CUTTING
At

ATKINS Clearance Grind CIRCULAR SAWS

To get top results from vour table or arbor saw,
put in one of these modem blades. Clearance
starts right at the tooth edee. Thai's why the
saw runs cooler . . . why It turns out smoother,
sliver-free work ot top speeds...n I
ing. See ene at your hardware dealer,
E. C. ATKINS AND COMPANY
428 5. lllinois St.; Dapt. M, Indianapolis, Ind.

PLANE - FMHLI.EL SII HFlGE
PANEL - RABBET « ROUT « TENON

FITS ANY
...WITH ONE To0L Dt

Trw ihin nrutll! r.wlnlhr dheaignied, inbor-

& o0 i e o, ey e

Fouf own M b = Ihrpcr -\L'rﬂl press=ut B eost te

vieurl Gitinianlood safe b ust—hatmles i drill press

. H:nl‘v all hl-k:.'- snil sizses ol soie and
dria|

amaithn . Saol s, Soiiloeor], lidetknse,
Nloly-Tung ﬁlndu plias and wd l -Im dhnml-lt
A wunder inol that insures baos

migue. abslutaly mroursts work, n..;m i
sensaliaml, time-saving sdvantnges, :rarh“ & dlis=

Linek, separsle operaticoy—without 5 #ngs blads
chaaga of ad justmant,

HﬂNl" lltl. FAIE TRIAL GUARANTEE
paid on reeeipt of &Rk, Inl:-n -Md.w

E PR prypaid oo IR
refund i wet satisAed. NiER RoTiG]

BARRDN Tﬂﬂl. ¢0.| 332 Architects Bldyp., Detroit, Mich-

BARRON .isros: WOOD PLANER

= 1
=1 AGERSTNER Tool Chest
= ia the Bight Chest for the parilculsr Mpchinist and
m——t=1 Toolmaker. Frea Catalog.

GERSTNER TOOL CHESTS
441 Columbia 5t Dayton, Dhis )

New! Side-Guard for Fenders!

. at the sides. Keepa fendera

ol from belng seraped, seratched

\1\ Enrages, eto. Fastens ssearely

_. to frame of enr. Easy 10 L=

priced. Pays for t8slf in re-

nbr bills spved, Write today

SAGINAW PLATING & SPECIALTY CO.
N 5. Jefferson Saginaw, Mich.

sz . For Fords, Chevrolets, Plymouths
1 Gives your rear fenders protee-
Liomn wlers they need [T most—
andl dentod in parking bots,
= etall. Mo helss to drill, Low

or Free Circular,

JenSCRAPS

intsMONEY |

UTSES FOR T
RELIABL
1

NEW
GENERATORS,
CONVENIENT HOUSE
RENT FOR YOU 1IN
HOME, CAMF, OR BOAT.
BRILLIANT LIGHTE, RADIO

You
TOASTERE AND APPLIANCERE,

AUTOPOWER shows vou how to make alternating

WILL ENJOY,

and direet eurrent generators and motors from auto-
mobile generators. These changes make the gensrators
adaptable to wses such as WELDING, LIGHT, POWER,
SOUND TRUCHES, GRINDERS, RADIO, FUBLIC AD-
DRESS, MOVIES, BOATS, ste.

The generators can be driven by the fan belt of a
car, wind propellers, water wheels, or warlous types of
engines. Complete instructions for bulldlng water and
wind power plants, A. C. welding transformers, solder-
ing pliers, portable grinders, electric eve, and heavy
duty I, C, welders. It also includes hundreds of electrical
definitions, guestions and answers that will make this
or any other electrical book easily understood. Mo pre-
vious experlence or epecial tools are nesded to make
thesa simple relinble deviees.

START TODAY IN THIS NEW AND INTEREST-
ING FIELD OF TURNING BCEAP INTO MONEY.
Frice §1.00,

POPULAR MECHANICS PRESS
200 E. Ontario St. Dept. 241 Chicogo

THEY BE EASILY
WORTH TWICE
THE PRICE |

SEND NO MONEY! PAY ONLY
IF YOU DECIDE TO KEEP THEM

These two great books show how te make

articles worth thousands of dollars!
Yet you pay only $1.98!

Inspect the 1940 and 1041 Editlons of "What to Make" ak
nd rlek| You are sole judge! These two wonderhil books are Ffllied
with homoeraft Frl:jaﬂm—'l::.l- pages paeked with [Dustrations,
diagrams and full detalls. They tell and show you just how to
make thin things you want and seed o your home amd mﬂh‘:l
—outstanding furnlture—eraftwork noveltles for gifts amd for
snle—things that will please children. Words can't deseribe them—
take 5 dnys to examine them=—without cost, If sntistied, send only
FL95—If not return both books!

Mol Noeftisk Coupon now! Geol these favo grédl radiecs!
R R R S N N NN N N R S —
POPULAR MECHAMICS PRESS
241 East Ontarie 5t.. Chicage
Geivtlomiisg
Please send me the two Do Luxe Cloth Editlons of “Whet 1

Make," T will Inspect them for § days-—and send 5198 LT saiisfie
of peturn them without oblgntion.

CIHY. coisnaairanisnnisrnnsrsnss
> KOTE: Thiz affer & ol DIEI}' Il‘l T B. A

- -

..--———————1
%
n
g

In answering advertisements always write name
and full address clearly.

POPULAR MECHANICS
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YSTER/IOUS DISCOVERY

SAVES 76 30

=) on GASOLINE !
¥ OR COSTS NOTHING TG TRY

Answer this call! Investigate this remarkahble
discovery that trims dollars off gascline bills
—qgives you worthwhile gas savings—more
power — greaier speed — quicker pickup —
faster acceleration. Proven so elficient, it is
quaranteed to save up ta 30% and give belter
performance or the trial costs you nothing.

(lilomalic= Supercharge Principle
Vacu-matie is entirely different] It operates
on the supercharge principle by culematical-
ly adding a charge of extra cxygen, drawn

free from the outer air, into the heart of the

gas mixture. [t is entirely cutomatic and
allows the motor to "breathe” at the correct
time, opening and closing gulomatically
as required to save dollars on gas costs.

Sworn Proof of Gas Savings

This sartifiss that T bave carefally read 300
erligioal lstters recelved fFom TRou-matlo users

s6TS MEW QecORD_—| oM s

'H!.-lE cars in all sections of th_‘ tentifying to gas savings up %o 304, many re-
BDB 'H.{KE' — couniry, ithe Yocu-motic rhing d power, smcoiher running, &and
et hois proven iteell on thou- galcker plek=up. 'I."w“ Latiara &Fa just &
__..-!-"" emall part of the larger Tlle &f satlusiastio
sands ol road tests and uper letters ihat 1 saw a1 the compamy offices,

on dynomometer tesis
o BRETEIC which duplicate road
el et s conditisns ond record
T,

e
" oiary [l
accuraleé mileage and

i
panr BATH - tﬂﬂﬁhﬁ:\ﬁ?ﬂh horse power lncreases. AGENTS Get Yours FREE
uv-':;,.‘.’"#'-r"',".,;":: e whEEY L,y You, tes, con make a For Introducing
1 L ¥ road test with Vacu- Vocu-matic offers a l-]:l]lindid opportunity far

AmE 3L H
1t et F pun 3330 1% 1 matic on your ‘h"' E_“d unusual sales and profits. Every cor. truck. trac-
T P ““J,','ﬁa\“h i e prove ils worthwhile 4o, ond motorcycle owner o prospect. Valuable
L *

ran 880 pad e TRLTY waned (s gas savings 1o YOUF territories new being assigned. I you help us

Ty vised =L GF 38T it entire sallslaction.  |nyroduce it to o friend, you can ebtain your cwn
Learn all aboul this fres. Check and mail coupon loday.
Temark-

ARl 552 FaeEGffer COUPON

lacts ] THE VACU-MATIC COMPANY |
HOWI i TE17-544 W. State 5t., Wouwatesa, Wis, | |
Pleass send full particulars obout VACU-MATIC, g
Fits [ | ulmhuwlmnynhminonalwmymwml
All Carg N This does nct cbligate me in any way. 2
Easy To Install B Wi i R ]
Vacu-matic i8 constructed of six parts assembled u Address veees
and fuzed Inla ane unit, adjusted and secled ol the laclary. | b el s etk
Nothing fo regulate. Any motorist con install in ten minutes, J Cly...covoenrennsroseosees SO0t inninians 1
The free offer coupon will bring all the lacts, Mall It today! ] [] Check hese if interested in Ageory Proposition. [ |
The Yacu-matic Co. Wauwatosa, Wis. mesessssssssesesssnsww»
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@ Accuracy is assured in the South Bend
Workshop Lathe by its scientifically correct
design and construction. Built to close toler-
ances and having generous bearing surfaces
of highest guality materials, this lathe will
retain its accuracy through vears of service.

INSURE ACCURACY OF SOUTH BEND LATHES

E. Precision lead scrow cuts scrow threads to exact-
Ing telerances, from 4 to 160 per inch,
6. All stocl and iron construction.

FEATURES THAT

1. Heat-treated alloy steal headstock spindle, with
precision ground bearing surfaces.
2. Hand-seraped V-ways on semi-steel lathe bed,

3. Precision machine cut gears.

d. Hand-seraped and lapped dovetails.

Accuracy is Assured « o
WITH A SOUTH BEND LATHE

Modern Industry insists on precision.That is the
reason South Bend Lathes are the popular choice
in so many industrial shops. Convenient controls
and asmooth-running vibrationless spindle mini-
mize any chance of error and provide the preci-
pion necessary for doing work in splitthousandths.

7. Precision graduated steel micrometer collars.

THE ALL-PURPOSE TOOL. With the 9" Workshop
Back-Geared, Screw Culling Lathe you can do all these
metal working jobs—drilling, turning, boring, reaming,

facing, cutting screw threads, milling, filing,
Write today for catalog and name of naamat

mlllhmq

ON DISPLAY IN ALL PRINCIPAL CITIES

Baltimora, Md. — Ca Mashinery
Boston, Mass.—So. Bend Lathe Wha*
mgmﬂ Conn.—A. C. Bisgood Co.
N.Y.— HC. "\ml Co, Ine.

I:I .—80. Beml Lathe Works
Clew r.rd Ohie — Reyoolds  Mach,
Dedrodl, Mich. — Lee Machinery Co.
Loa Angeles, Cal. — Eecles & Daviea
Milwaukes, Wis.—W. A. Veell Mach.

MNewark, N. J.—J. . Edwarda Mach.
New York, N. Y.—A. C. Colby M-nl.l_
Phlll.dﬂphll.. Pa. — W. B,
Portland, Ore —]’nrilnm! Huhml:g
Providerice, Fl — e, T, Heypol
Rochester, N, ¥.— Ogden B, Adnms
St, Louls, 'Mu — Coleard-Wright Co,
SLP.I.I.Ii Minn —Rnh.l:n.unn Cary Banda
San Fram.lu:n, Cal. — Moore Mach.

“Hoston Sales Office, 87 Brdy., Kendall3q., Cambridge, Mass, ; Ph, Trowhridge 8382,
{Chicago Sales Office, Room 308 Machinery Sales Building ; Telephono State T283,

SOUTH BEND LATHE WORKS

801 East Madison Street -

[

South Bend, Indiana, 17, 5. A,

B. Ball thrust bearing for headstock spindle.

H" rﬂ' [
hnr:f L ff“éf” C9X 3 By
re
Mular D;j .-.r iﬂ. ?n Cimjgy
LEr .‘:""0:
Bwiteh, Eﬁ-l'
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RICE SMNSHINC SALE!
' "« WORLD FAMOUS

VEWRITERS

jan ¥ 2 PRICE

or buy on

o
o EASY TERMS

BUY DIRECT FROM ME and SAVE OVER ONE-HALF

At .'IITI(""'rI fen aEnl  fa o gl
the WREATEST BARGAINS
EVER NFPFERED in lafe
model rebuill standard affice size
warid faraea Ippenr rilrra, 1'3.'
DIRECT-TO-YOU plan
bieings you these l||.l|.- 'ﬁ‘.ll.ll.d.ﬂ.rl]
ennke Eypewriters EE
TIONAL Il]\'r' I""I{If." n
lesa than ]é Mirs. orig. priee.
Some even as low as $20.(M—lezs than 14
mfrs. orig. price] DBecause 1 deal Direet
With You—I give vou TREMENDOL =
HSAVINGS on whatover stondard inake
late model typewriter you choose,

ALL STANDARD MAKE LATE

ROLL-AWAY-SECRETARIAL

TvrewriTER STAND | EASY TERMS-607¢ .2

EXTRA VALUE!| 10 DAY TRIAL

No Money Down

MONEY BACK GUARANTEE

Yes, | mean it! I will ship your choiee—
UNDERWOOD, ROYAL, IEAMINGTON,
L. ©, SMITH or WOODETOCK—at my
nwn Tisk =0 you ean try it in your own
lnmme or offics for 10 :lu;\'ﬂ. Dian'l eoen pay
g eenl  down—the ltfﬂ. writer comes o

i vou gtrictly on approval. You are the sole
; “ﬂn_El. TYPEWRITERS! : Two met- judge—ns salesman, no pressure=—no obli-
Think of itl=—vou got typowriters that Wurking ul wings, gation to buy., When yvou have thoroughly
cost up to FL10.00 for loss than 4 the Burface “’I[:'j""- econvinesd yvoursell that you e the big-
mfrs. orig. pricc—with amazing ssvings b peat value ever offered then say, "I buy. "
up to $70.00, UNDERWOOD—HROY AL— w3l [Fae easiest lerma et — as little as 6le a
REMINGTON—L. €, SMITH—WOOD- ATl metal week (only Se a day) or £2.50 o month/
ATOCK. All with up-to-date features mennted e

and FULLY GU NTEED. Ciorrn- CUNTETR
letely refinkabed aml rebuilt with many
ate improvements. Do not confuse theae

FREE 70085 TvriNG couRSE!

1 glve you F!{EE this famouns Ilnml.* thly

fine late office size typewriters with rrI-i Special combination offer! Course. Learn to type quickly s

inferor models or portables, T ship go This attractive stamd that ordinsr: '”‘J‘” ”fll-;f:'i},g'rﬁﬂ for “m‘f‘“:‘ ”“u {FG
only GUARANTEED Late Model Stan .u, ity sells for $1.8% can be yours for #’ﬁffﬁm ey i osien.. 2
ard make F.lr-dd-'llnr'd al wew  sedsalionally only $3.040 exira added lo your : . gt bl

LOW ROCK BOTTOM PRICES. [ TAKE Roriink - Avk Tor dutalls,

ALL THE RISK on my 10 day No Money
IDown  trinl  Plan—the typewriter yon
seleet must soll jtself on strpight merit test and you are the sole judge.

OVER 200,000 SATISFIED CUSTOMERS BOUGHT FROM ME
Throsigh the =ame Colilen Tale Poliey | offer yvon — ihe Ten nu.:\.'
Trinl, MNo money down, ATONEY BACK GU \“l\TEl‘ ~qiel ship-
ment on_approval, I have served over 200,000 eostomers all over the
warld I mee the mavinge af my dired-fo-you plan fo pow, pvy rustomer,
YVou ean buy with ennfidenee on my Personal Money Back Guarantee,
backed by over a guarter-million assers

SEND COUPON NOW WHILE STOCK 1S COMPLETE

Dom't buy o typewriter until you get my FREE BIG COLOR CATALOG
whowing all lafs standard make fypeewriters nt pmazing smashed prices! NO
OBLIGATION —it eosts notling to see—an fill ourt eonpon and mail teday.

INTERMATIONAL TYPEWRITER EXCHANGE, 231 W. MONRODE 3T., CHICAGD, ILL.

SEND COUPONFORBIG
FREE CATALOL!

e e 3t e e
Mr. W. F.

Clausl
INTERNATIGNAL 'nrr:wnh:u EXCHANGE
111 W. Menres 5t., Chicage, lllinels *©  Dept. 201

Plapse e WITHOUT ORLIGATION rompleie
Ihigtrated FREE CATALOG IN COLORS, shows
Ing Iate moddel Standard TYPEWRITERS ai tre-
mendons snvings, with Xo Monpey Thown and Weday
Trial, Ao Btand and Tourh ing course oflar,

Hnme

Address

TowIL Siile




Copyrighe 1941,
Liccerr & Mveas
Tonacco Cao

_

ngﬁf here is the cigarette with high score
for REAL MILDNESS, BETTER TASTE and COOLER SMOKING.
Chesterfield’s right combination of the world’s best cigarette

tobaccos is winning more and more smokers like yourself.

Try them...you can't buy a better cigarette ?z P {/gﬁj{j’é’

e



