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HE men who do the fighting, whether on
land, sea or in the air, know how impor-
tant it is to have the best equipment.

They realize that the work we do in our fac-
tories can. if done well enough. give them a
combat ﬂth‘:‘u'l'l;tgl_h

We realize that, too,
voting all the skills we have developed. all
the erafts we have mastered. to zive our
armed forees the all-important edge.

That’s why we are de-

Whether it’s a plane, an anti-aireraft gun. a
tank, or a highly sensitive flying instru-
menl, each gets every technical plus we ean
give it — and that’s several,

r '“\111 H{nﬁ !

stars, iz floen h1 .l!'r“.' um:ﬂu-r
Figha r_rn'nl:.r foor iia e rad ordianes work,

Craftsmanship is a Fisher tradition. And to-
day we believe eraftsmanship carries a par-
ticular punch of its own to give a fighting
man i lrrenk ‘1"]]1‘“ il I'H.'ﬂ'ﬂ.l'i il‘ maore l]’lﬂn
'“'1."‘{'11“‘!?«
Every Sumiday Afternoon
GENERAL MOTORS SYMPHONY OF THE AIR
NBC Network



““Don’t tell the General... but | helped put
his army on synthetic rubber tires!’’

It all bagan back homea
before the war, with a
rood test that totaled
80,000,000 miles'’

“Here's whal | mean,” said
the P.F.C. "The tires I drove
in the test were the ancesiars
of the ones on this buggy. The
B. F. Goodrich Company
wanted (o prove that syntheric
rubber would work in pas-
senger tires, 5o they sold sev-
eral thousand tires, and asked
people to send in mileage re-
ports. All together we rolled
up 80,000,000 miles, and
that's a lot of miles.”

The passenger car tires
used had more than 509 of
their narural rubber replaced
by our own synthetic—Amer-
ipol. Today's all-syathetic
passenger car tires are made
with government synthetic—
= "GR-5." And 99, of the natu-
\ i ral rubber has been replaced

! by ir.

That pre-Pearl Harbor test
gave us a 3-year head sart. It
gave us the "know how" that

. has already enabled us to pro-
duce a synthetic passenger
car tire almost a5 good as the
Silvertowns you used o get!

It"s easily the best synthetic

tire you can buy today.

There are some synthetic
frred .I'w.u".a'}' available to thosie
wha can qualify. But onr
fighting forces still need
every ounee of rubber they
cant gel. So do everything
¥ou can to make your presewt
tives lasi—don't drive even
ane wagecessary mile.

The B, F. Gondrich Compramy, Akron, Offo

This One
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A NEW RESOURCE

HAS BEEN DEVELOPED

Tue wealth of America has
been wrought from her natural
resources of fertile lands, wide
forests and rich mineral deposits
by the brains and muscles of
her people.

But another resource 13 now
available, A new source of
wealth and well-being has been
developing gradually and al-
most unnoticed which is
tremendously important today
and of still greater importance
for tomorrow.

This new resource is the re-
search laboratory.

Today, in hundreds of indus-
trial and college laboratories,
trained minds are expanding
the world's knowledge, and
applying the results of research
to industry and to war.

In the Bell System, research
has always been a fundamental
activity, The telephone was in-

BELL TELEPHONE SYSTEM

vented in a research laboratory.
And for years Bell Telephone
Laboratories has been the
largest industrial laboratory in
the world.

Underlying modern research
is the realization of vast latent
values in nature. Although the
lone genius does from time to
time bring to light some part of
these hidden values, onlyorgan-
ized scientific research can as-
sure the thorough exploration
that will render the full mea-
sure of use for human welfare,

Research means imagining
and experimenting. It means
the searching out and bringing
together of facts. It means clear
statements of problems, precise
measurements and keen analy-
sis. It means tenacious follow-
ing along unexpected paths.

These are the procedures of re-
search. Its consummation is the

grasping by subtle minds of re-
lationships in nature no one has
previously known. And on the
basis of the broader knowledge
so established are built new
materials, new methods and
new structures to serve the
people of America,

The Bell Telephone Labora-
tories has now concentrated its
efforts on communication sys-
tems and equipment for the
armed forces. When the war is
over its researches in com-
munication will again be ap-
plied to an ever-improving
telephone service in America,
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Next Month

UP'DN the smallest thing known
in nature, American scientists
have built a $4,000,000,000 a year
industry. It would take more than
30 octillion electrons to tip the
scale at one ounce, yet electrons
have emerged in the last few years
from the unknown and mysterious
into universal usefulness. The
electronic tube, a gate controlling
the flow of power, might well be
the Aladdin’s lamp of modern in-
dustrial magic—"The Tube That
Is Remaking the World,” as it is
called in an article featured in the
April issue. Here in simple terms
vou'll find the story of electronics
and its magic promises,

The Navy's Tools

HAT does the Navy fight

with? The armored 16-inch
gun turrets of a battleship weigh
as much as a whole destroyer. Its
armor may be thicker than the di-
ameter of the 16=inch shell it must
resist. One American vessel took
a bomb hit on top of a turret, and
the only repair equipment needed
was a paintbrush, the only injury
a scratched ear. Rear Admiral W,
H. P. Blandy, Chief of the Navy
Bureau of Ordnance, tells of “The
Navy's Tools of War"” next month.

Flak, Unlimited

HITT]_NG an airplane is about
as easy as knocking down a
bumblebee across the street with
a peashooter. Nevertheless our
antiaireraft gunners are knocking
em down. An electric brain aims
our 40-millimeter gun, electric
museles swing its barrel toward
the fast-moving target, automaton

gunners fire it by remote control.
Read “Flak, Unlimited” in April
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New Magic in Black Gold

TWD years after the war some of the epochal wartime
discoveries of the petroleum industry may be made
available to you. Most of them are military secrets today,
but it is no secret that they are talking of 50-miles-per-
gallon gasoline and 100,000-mile tires, An April feature
tells of some of the research in the Shell Development
Company laboratories, where they study petroleum un-
der infrared, ultraviolet and X-rays, whirl it in a super-
centrifuge pnwer[ul enough to drive the copper out of
brass, and distill it at 1,/1,000,000th the pressure of the
atmusphere Look for “New Magic in Black Gold.”

How to Come Back Alive

ROM Main Street, U. S. A. to a rubber raft in mid-

ocean or a South Seas jungle is quite a social revo-
lution, but the Yankees are inventing ways to “Bring
Themselves Back Alive.” The story of their ingenuity
in our next issue tells of one pilot who parachuted into
the midst of savage tribesmen just finishing a meal of
two Jap flyers. He talked himself out of that and even-
tually sailed into an American base in a war canoe like
an island potentate,

FPublished monthly by POPULAR MECHANICS COMPANY. 200 East Oniario Btreet, Chicago €111, 111, U, 8. A, Bingle eo
United States, 25 cents; subscription rates In United Btates and possessjons, and countries of
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When you
Start

When you
Drive...

When you
Stop

PYROIL is good §

for your car- - - - -
i
gy T
Wy

Add 2 ounces of Pyroil B to each qzunrt of —

lubrienting oil in ¥our erankease. A ounces

of Pyroil A o each five gellons of sa-lnlm-e That’s
Insurnnce  against slow  staris, excessive Wear nmd
scoring, corrosion, gum and slodge Sormation.

e

Pymil has an aotive attraction for
metial surfaces. Therefore, L pro-
vides an enduring film of lubrication
that adheres to the cylinder walla
and plston rings, climinating dry
pltarte and providing protection
against corrosion, Pyroll alse bus-

Equd-l Fumn. ond sludges ns they are

For easier winter dmiu—ihat ia
easler on your L'-HH-I your gons
miation pitendant for 0=
woich his nod of n.npcmrul::‘

YOUR GUARANTEE

1% YEARS' ACCEPTANCE EBY FORE-

MOST AUTHORITIES RACE DRIVERS

—EXPLORERS — ENGINEERS.
Keep Buying Bonds

DISTRIBUTORS: Check and Mall
Coupon for Franchise Facts.

e

Fesim —— —_—

[ FYRDIL COMPANY I
531 Pyrall Bidg., LaCrosse, Wisconsln L

|

|

|

|
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I want my car to last and rum n-ruperl{. Please tell me I
more about Pyroil and how 1t can sccomplish this for mo.

O Send Detalls of your Plan Tor Distributors
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SHIPBUILDING COMPANY,
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On Land!

Defoe is now building 1700-ton Navy
Destroyer-Escort ships—the largest war-
ships ever launched on the Great Lakes.
Through its unique “roll-over” process,
Defoe is able to deliver fwice the produc-
tion per man bowr, resulting in double
the number of ships built at balf the labor
cost per vessel! And all without a dollar
of government financing.

On Sea!

With depth bombs, shell fire and ripping
knifelike prows, hard-hitting DE ships,
such as Defoe builds, are smashing U-boat
packs and clearing the sea lanes for Amer-
ica's convoys. By releasing more and more
destroyers for other combat duty, these
battleworthy craft have added tremen-
dously to the striking power of our Navy.

In The Air!

The Navy “E” with three White Star
Renewal Citations flies from the Defoe
flagstaff . . . along with the treasury de-
partment’s special Bull's-eye flag awarded
because Defoe employees regularly take
more than 10% of their pay in War
Bonds. And when Peace returns, the
experience and ingenuity of this organiza-
tion will play an important part in build-
ing new and better products for America.

BAY CITY, MICHIGAN

ﬂmmfksm Ren#wal Citations now desorats
] tha Navy "' E"* Award won by Defos worksra.

Ships for Victory

Servants' for Peace

SA
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TO THE MAN
WHO WANTS

SUCCESS

after the
WAR!

I you want success and

security when peace
comes, prepare for it now.
Make sure that you have
the trained ability that
employers will want and
pay for in the post-war
adjustment.

As business converts back
to civilian goods, there will
be urgent call for account-
ants, bookkeepers, salesmen,
sales and credit correspond-
ents, traffic managers, marketing men, secre-
taries, office managers and legally trained
executives.

For 35 years, LaSalle has been training
adults in their spare time for such positions.

It knows how. It can train you—quickly,
thoroughly, at moderate cost, without inter-
ruption to your present work.

Mark the coupon below for our free boollet
about the field of your interest. It costs noth-
ing to get the facts and they may lead you te
larger security and success—mow and after
the armistice whistles blow.

LASALLE EXTENSION UNIVERSITY
4 Cornesondence Jnstitution

DEPT. 364-R

O Accounting
[] Bookkeeping
L] Salesmanship

I am interested in
knowing what vour

[0 Law: LL.B. Degres
] Business Law
O Diffice Management

CHICAGO 15, ILL.

[ Traffic Management
Ll Executive Management
[ Foremanshi

il - % ] Business English Business Correspondence U Industrial Management
training is and how it ek E Stenolypy: mn:’i:;ue shorthand "
can help mein the post.-
waradjustment. Please Name e v, 1
gend me your free <

Posit & T e S s T e e G S s s L e el

booklet on the fild I~ 7700 reas
have marked 8% TIEOE, Gl oM B oo v v mim s o i i i
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BORN IN THE SHADOW
OF PRECISION FOR WAR

A Whole New Series of the World’s
Finest Photographic Equipment

Our lamps still blaze twenty-four hours
a day, lighting our efforts to meet the
armed forces' increasing demands for
fine binoculars. But we find a quiet
moment now and then to dream of
certain treasured blueprints, to add
another rough skeich or rwo to a
steadily mounting collection care-
fully hoarded for the future. For
they are our plans for after-Victory
cameras and photographic
equipment greater than any ever
produced before — thanks to new
skills learned, new methods
pioneered, in making optical
instruments of highest preci-
sion for war. Expect your next
pew cameri to be a Universal!

Peacetime Manufacturers

e o | fMIVERSAL

Corsair Cameras and

Photagraphic Equipment [AMERA [TRPORATION - e

wa"re prouder of |

NEW YORK « CHICAGOD « HOLLYWOOD
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Tius is a radio war —and victory will
bring a radio world!

That's why men with foresight and am-
hition are studying radio now — at home,
in their spare time!

Be smart—

Study Radio Now!

them for a well-paid, responsible job in
radio, television or electronics!

You can study an L C. 8. Radio Course
in your spare time — at low cost — start-
ing right now! Mail this coupon, and

we'll eend vou complete information on
the famous L C.S. personalized teaching
method, which has helped thousands along
the htghwa}’ to success!

This information may well be worth
thousands of dollars to you—vyet it’s vours
for a 3¢ stamp! Mail the coupon today!

They know that if they're drafted, radio
training will make them eligible for further
valuable training with the Armed Forces
—eligible for higher rating and higher pay
—eligible for more interesting assignments!

And when they return to civil life, they'11
have knowledge and background to fit

INTERNATIONAL CORRESPONDENGE SCHOOLS

HELPING TO TRAIN AMERICAMNS FOR VICTORY

BOX 5886-J, SCRANTON ¥, PENNA.
Without cost or obligation, please send me booklet and full particulars about

the course fefore which I have marked X:
TECHNICAL AND INDUSTRIAL COURSES

[ GENERAL RADIO O Bollermnkieg O Highway Euginsering [ Bandiary Englnssring
O] RADIO GPERATING [J] Bridge Enginesring 1 Houmss PMlanning [0 Bhnet Matal Work
[ PRACTICAL RADID SERVICING 0 ‘.'Iwhllnal-n' [ Coal Mining [J Industrial Metallursy 1] Eh!l} DF_ﬁ-fﬂ
0 Civil Enginesring O Loramative Enginear [ Bhipfitting I.I"I:rEIh.vm:r Prastica
O SOUND TECHMICIAN E] Concrete Enginssring EI Machinist [ Inspestor O Btenen Elsotric [ Steam Engines
[ Air Brake O Contraoting and Building [0 Manngement of Lavestiona O Bieam Fittng
O Akr Conditioning [ Cotton Masulacticriag [ Marine I_nru O Btrantural Dirafting
O Asrplana Dealting L] Lriessl Engines £ Meshnni Divsfting [ Brruntumnl Engineering
[J Architectural Desluing O Electrical Dreafring O MMechanleal Enginsering [¥] ing and Mapplng
O .ﬂ.w'lﬂl-wh;gnl O Electrical Enginsecing 0 h-'[i.nn Foreman 0O Teld 'gn]l:.' [0 Telephany
0O Auto Engine Ture-up O Eleotricinn [I Mavigntion [ Patternmaking O Texiile Destgnipg
0O Auto Technisinn 1 Elecvrieal Malatsnanns O Plas O Flumlseg O Tosdmaking [ Toasl Deaslgs
O Avistion [ Aviation Mechande O Foundryman [ Heating [ . L Beetion Foreman [ Welding, (s amd Elsctna
[ Biveprint Hesding 0 Heat Treatment of Metals [ B R Signalman [0 Hefrigemation 0 Woolen Manufactaring
: HUSIHE:?.E COURSES
s} anun_nz O Advertising O College Praparatory [ Felern! Taz Couras [0 Railway Ponisl Clork

O Firnt Year College

[J Foremanahip O Fraooh

O Coat Aocounting O el FBoglish O High Sehool
P, Accousnting ] Managing Men at Work

: HOME ECONOMICE COURBES

O Advanosd Dressmaking [ Homs Drsamaking

0 Fuods sad Coukery 0 Professional I.'Jm-mliin‘ and Designing

Namaauiaa i L M it e T B — flome Addrers. R

..... BIAPE o iaarinrinrsarimsrene PrExent Pozilion,
aend enupon o rnrwnuihﬂul Carreepenidence Sehools Conodion, Lid., Meafreal, Camoda.
.I]‘rl![,rh. realdents aend compon fo f, €. 8, 71 Kingeeoy, Londen, W, O, 2, },ﬂﬂgnd

O Commercial

[m] &.‘Iﬂrnimhln
O Commersinl [llustrating Sy

wiarial 0 Honndal
[] Ehowosrd nnd Bign Lettering
0O Traflic Manageisent

O Tea Room and Cafeterin
Muoagement, Colering

|mi

O Businesa Correpondonen
[] Businmss hiansgoment
Ll Cartooning [ (vl Servics o,

Working FTOmrs. . ccicinimerieimarenrmeioniss

Conodian
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HENCE came the knowledge that built the Pyramids

and the mighty Temples of the Pharachs? Civiliza-

tion began in the Nile Valley centuries ago. Where
did its first builders acquire their astounding wisdom that
started man on his upward climb? Beginning with naught
they overcame nature's forces and gave the world its first
sciences and arts, Did their knowledge come from a race now
submerged beneath the sea, or were they touched with Infinite
inspiration? From what concealed source came the wisdom
that produced such characters as Amenhotep IV, Leonardo da
Vindi, Isaac Newton, and a host of others?
Today it is known that they discovered and learned to inter-
pret certain Secret Methods for the development of their
inner power of mind. They learned to command the inner
forces within their own beings, and to master life. This secret
art of living has been preserved and handed down throughout
the ages. Today it is extended to those who dare to 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 satisfaction, the sense of achieve-
ment and happiness that you desire? If not, it is your duty to your-
self to learn about this rational method of applying natural laws for
the mastery of life. To the thoughtful person it is obvious that every-
one cannot be entrusted with an intimate knowledpe of the mysteries
of life, for everyone is not capable of properly using it. But if you
are one of those possessed of a true desire to forge ahead and wish to
make use of the subtle influences of life, the Rosicrucians (not a re-
ligious organization) will send you A Sealed Book of explanaton
without obligation. This Sealed Book tells how wou, in the privacy of
your own home, without interference with your personal affairs or
manner of living, may receive these secret teachings. Not weird or
strange practices, but a rational application of the basic laws of life.
Use the coupon, and obtain your complimentary copy.

The ROSICRUCIANS

SAN JOSE (Amorc) CALIFORNIA

AMENHOTEP IV

Founder of Egypt'a
Mystery Schoaols
Use this
coupom for
FREE
copy of book
ACRIRE V. Y. 5.

The BResicrucians [AMORC)
San Jose, Californis

Please send free copy of Sealed Book,
which [ shall read as directed.

NAME. .

ADDRESS

CITT.

10A
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AUDELS AIRCRAFT WORKER.....%$1

Answers Your l.llml o l=—Alrersit Matecials, Terms, !"ﬂ.ﬂ.l.
I—PBlusprints, Dirswings. 3—Mathematics, How to Fig-
ure. 4—Layout & ing. Iy & Machines. 6—Riveling,
Bpot Welding & Hints, T—Fll:rrl.{'ltluu. a.nlle:.. ele, B—Agsem-
bly, Fusalsge, 'Wl.rlz & Final—How to Use Tools. D—Tables &
Data, Army & Navy $F|' Iﬁuh:lm eto. 340 Pages Illus.

AUDELS SHEETMETA
PATTERN LAYOUTS. ........... s4

Ezperis for Bhest Metal Workers, Larout H
Mechanies, A Fractleal Encyclopedia In 10 Bections, size 7 x lﬁ
£ 3—1125 Pagos—2560 Layouls—1600 Tlnsteations. 1001 Koy
Facts. Fully indexed for mld reference in answorlng your lavout
mhlunﬂ rf all phaies o lhﬂl! In-ul:l.l 'lmrk 1n.:i|a|ling Pettorn
~utting, Pattern Development

AUDELS SHEE'I'HETM WGRKEHE
HANDYBOOK.................

Practical Inside infarmation, Fundamantals of Bhest Metsl Work.
288 pagei. IMMuistrated. 11 sectiond. Cleacly written Essentinl &
important facls, Ogures, polnters 16 svervdiay languags. Rel, Index,

AUDELS WELDERS GUIDE. ........ $1

A conecise, practical text on operatlon & malotenancs of mll w{.ldl.:ui
machines for 8]l meehanics, Over 400 pages. illustrated. Covers sl
mothods of electric and acetylene welding locluding alrplane worlk,

AUDELS ANSWERS ON
BLUE PRINT READING....... ... 92

For Mechanles & Buollders. Covers all lf“f“ of blus print reading
1:r|¢-!|.|dh1E ship & alrplans. 378 pages, Iy lustrated.

AUDELS NEW MACHINIST &
TOOLMAKERS HANDY BOOK.. .54

Covers modern machine shop practice In all Its branches. 3 prac-
tleal books In 1. New from cover to cover, Tella how to set up &
operals lathea, serew and miliing machines, shapers, deill preun.:
and all other machine tools, 1600 pages. fully Lllustrated, 5 x 6%
x 2. Indexed. § pections. l==Rlodern Bachine Bhop Practice. 2—
Blus Frint Reading & How to Draw. J3—Calculstloms & Maihe=
mmnl far Machinlets. 4=—Fhop Fhysies. S—How to Use tha

H :hl.'u-turl Easy to read and understand, A shop

'8 FOUr questlond,

”"'“ﬁ'nrl.s MATHEMATICS &
CALCULATIONS FOR MECHANICS $2

Muthomatles for bome sludy or reference. T00 paged. 550 illus.
I-*nniul mathematied from beginning. How to Ogure cortectly.
Easy, eorrect methods coverlng & completa review. Ll & Indexed.

AUDELS AUTOMOBILE GUIDE... $4

A praciical quick ready refecencs hook for aglo mechanics, servies
men, operators & ownerd, Explolns theors, constrictlon & gervies
ing of modern motor cars, trucks, buses & auto type Diesel ea-
gines. 1540 pages, fully illhmutull 83 chaptors. Iodesed. A
standard book for mechanics, New fluld drive covered,

AUDELS DIESEL ENGINE MANUAL .$2

A praciical, concise trestlse with guestions and asnswers on the
theary, eration and malotensnce of modern diesel engines In-
cluding General Mators S cyela Dibesel, 384 pages, fully illae,,
ﬂu;ﬂhlq hl.prlln' et gizs, ATl details plainly brought odat, this
extrame value to enginesrs, operators & students,

AUDELS RADIOMANS GUIDE. ... . $4

A key to thu'FHr.'l‘pﬂ'l wnderstanding of radio incloding Frequency
Modulation, Televlslon, ele., Alreraft & Marlne Radis. Foo radio
engineers, servicomen, smateurs. 772 paged. 400 Illustrations &
Diisgrams. Phntu- 'Il,ur:lﬂl' Questlons & Aniwers, Raference Indes.
Anthentie, cledr,

AUDELS HA.HDT BOOK OF
PRACTICAL ELECTRICITY
s, li‘uimrl!'gﬂ:!lﬁt ffn&ﬁﬁ:"ﬂ:nﬁfﬁ?n

For malnlenance engineers
1440 Pages, 2600

Marine Wirlng, Radla ZE'l.'I.nrlplesr
Weldlng, Indezed. A Key tuﬁuﬂ-lﬂ! underatanding of elsctricity

in handy form—ineluding
AUDELS CARPENTERS & BUILDERS
GulnEs-qvuI’l N

A practiesl l11.|.||l.ntﬁl trado sssletant on modern construetion for
bullders, mechanies and all woodworkers. 4

earpenters,
wl. 1nu ;g:}:]au sT00 l'|l1.lll'l"l|:|.11nl Iln:lh'l.l povers. Ench volums
B

AI.IDELS FI.T.IMHEIIS & ETEAHFITI'ERS
GUIDES—4 Vols. .............

A Practieal Trade Assistant & Ready Referanss. 'Elﬂllll'lt IE hllh‘l

Iangunge & by clear illllttﬂ.‘tllml disgrama pla=
tures principles of modern bl "'f #r it:l Inclu Hl.ttrm
_P 13 |.11-d j.tr ll'_‘unrlll. uu-—:l

arately §1.00 8 'E‘-ul

AUDELS WIRING BUAERRRE e

210 Pages. Illustrated. Gives practical facts on wiring nl' Ill'.‘.'
trical apparatus, It explaing clearly in simple lnnguage hone to wice
mr]l.u:l. for ally all felds of atﬂ:[rln!u Eazh diagram I3
se -:tnlu-mn'. th Endorsed Pocket Companion.
“DELS ELECTRONIC DEYICES. . .52
Tells What You Want Lo Km:nr About Fleetric Eye. Easlly Under-
stoed. Covers photo-electric exlls & thelr applications. Ampliflers,
Ulumipation, frequencles, voltage, photoeell, tobes, Obm's Law.
wiring disgrams, ste.

AUDEL, Publishers, 49 W. 23 St.,N.Y.10
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GUIDES

AN AUDEL GUIDE IS A GOOD FRIEND!

Use the brains and experience of othars in these Guides of the
Trades. Save time and money with right methods, short cuts,
labor saving ideas. CHECK NOW | You can look over any Audel
Guide in your hame, Start the Easy Payments if satisfied.

'MAIL ORDER

ITHEU AUDEL & CO.,49 W. 23rd 5t., New York 10
Please mail me for 7 days’ free examination the
books marked (X) below. I agree to mail $1 in
J 7 days on each book or set ordered, and to further
mazil $1 a month on each book or set ordered until
0 I have paid purchase price.
If I am not satisfied with Guides I will return them.
0 Audels PUM YDRAULICS & AIR COMPR
§ O Audets WELDERS' GUIBE . AIR COMP “fm.“'"'
[0 Audels BLUE PIHH'I' HEA.DIHG 5
I Audels SHEET METAL WORKERS Handy Book , 1.
 Audels SHEET METAL PATTERN LAYOUTS . . 4.
O Audels AIRCRAFT WORK s a Ko
O Audels MATHEMATICS ll'ld CALCULATIONS | 2.
Audels MACHINISTS & TOOLMAKERS Handy B-uli i
Audels DIESEL ENGINE MANUAL , .
Audels MECHANICAL Dictionary . .
Augels AUTO GUIDE .
Audels MARINE ENGINEERS HANDY BOOK
Audels aHIFFITTERﬁ Handv Book . . . .

RINE Bliim Guido

Guaths HECHMIC L DRAWING COURSE "
m DRAWING and Design

Hluﬂlﬂ““ and Mechanies Gullh

CARPENTERS and Bullders Guides (4 vois, }

a .ludili FLUMBERS and Steamfitters Guides (4 vols.)
O Awdels MASONS and Builders Guides (4 vols.) . .
0 Master PAINTER and DECORATOR

0 Audels EI;IIIIEIIEIH- & GROWERS GUIDES (4 vols.)
O Audels EN ’I'Hfms !i““‘ Idlrhniu Guides
and B com
Pt e R b nlnﬁ:gﬂllﬂﬂ
Audels Answers nn REFRIGERATIOD
Hawkinas Aids to ENGINEERS MIHETIIIH
Ro MACHINIST GUIDE . . . a
WIRING DIAGRAMS
Ha Book of PRACTICAL ELECTRICI
udels ELEC IIIE!.L POWER CALCULATIONS .
whins ELECTRICAL Guides at $1. each F

L 1
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Audels ELECTRONIC DEVICES . . .

Audels ELECTRIC Dictio s a

Audels RADIOMANS GUID

Audels NEW ELECTRIC LIERARY at 51.50 n Volume

Vols. I, 11, 010, IV, WV, W1, VI, VIO, OX, X, XI, XII.
DI . o oo o g 5 5o e e i i - i i e -
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& E. -'.i-'HITH.. Prasldent;

He hal directed the training of more men
Radio Indusiry tham anyoene elee

Mational Radio Institute
Establiabed 29 Yaard

vital Jobs Like These MORE RADIO TECHNICIANS

Go To Men | Train

Communication Statien Operator— “ow HAKE 350 A WEEK
CAm with e Civil Aeronantics Ad-

ministration as Aireraft communica-

tor ot the Bhreveport Alramys
Communlestion station. Hove o life-
time positicn,  with pesgisn  aftes =

retirement. Have' advanced from

men get extra rank, prestige, morve interesting duties,

Eliﬁztr.l}n_lwl' yoar ta frres il o= : " .

o e e I will send you a sample Lesson, “Getting Ac-
5200 a Month in Own Business—  (QUainted with Receiver Servicing,"” to show youn
h,‘,:'ifm.’;',‘,"‘}f#' L i Im',':’,'c}";,‘:"f,'x‘,,,::} how ]:ra.:.'ticul it iz to train iﬂ:l' Radio at home in spare
£200 o month. Husiness has stead- | time. It's a valuable legson. Study it—keep it—use it—

: /e N.RL to thunk ; b
I:E.“:ﬁ;"*:ﬁ:;;’-m: 3. FROEH- without obligation! Tells how
NER, #00 W. Texns Ave., Goonsg “Superhet” Cireuits work,

Creck, Tezdis.

1st Lisutenant In Slgnal Corpe— =
ST pannot divalge any iaforma-
tion sz o my type of work, but
1 cnn =ay 1hrt1. N. 'H. 1. training i4
certainly t'r.rrm:m: in mitlil;-' !|m1-||.‘5r
LT :Iu}-ﬁ ' _RICHARD W, AN
DERSON, {(Address omitted for
nilitory reasons.)

510 & Week In Spare Time—
“I' repuired some Hadios when
I was on my teath ledson. I meds
2600 -In & year -hnd & half, and
hove mode an average of §10 o
werk——just apare Lirmes, " '—J0HN
JERRY, 1337  Kalamath 8¢,
Denver, Colorado.

Chie! Operater HerulillT
Swatler—"Befors ekl eted
vour lessons, | obtplned my Redio
Bropdeosst Opomator's license and
Immaediately  joiped Station WMPC
whore 1 am now Chief Oporator.—
HOLLIS F. HAYES, 8327 Madison St
Lapess, Michigan.

rives hints on Receiver Serv-
icing, Locating Defects, ete.
31 illustrations, And with this
Lesson I'Ml send my 6Gd-page
illustrated book, “Win Rich
Rewards in Radio.” It de-
seribes many fascinating jobs
Radic offers, explains how
N.R.1, trains vou at home for
good pay in Radio. Get both
FREE by mailing Coupon!

RADIO ‘II_I."'\ [l'. I:“\Lr

e
Lype l:'f ‘.'I.|I|.]I.P‘I e

/_ E‘.ttra Pay in Army, Navy,Too /2 l

= Men likely to go into military service,

“ ’ soldicrs, seilors, marines, should mail
=

I theconpon now | Learning Radio helps

MUCH HIGHER FAY. Also prepares for good Hadio jobs
after perviee ends. Over 1,700 servicemen now enrolled.

POPULAR MECHANICS



You Build These and Other
‘Radio Circuits with
6 Big Kits | Send

I the tima you've cons
Bl ducted A0 asts of FExperi-
- ments  with die Taris 1
wupgsly, mresde Bundeeds of
measurements nnd  gdjus.
eIk s, I pawn - wadies
F%:.r'l"-l CTTCAL Radio ox-

i

E foar ikl o
Diaet time Ttadss Jont

There is a Shortage of Radio Technicians.,
Many Good Jobs are Open!

# & big shortnge today of capahls Radle Technicians apd
, ' Flxing Hadloz paya heilsr now than éver befare. With
pow Radios oot of production, fixing old sots, which were formerly
traded im, adds greatly to the normal number of servicing joba,
Eroadeasting Statlons, Aviatlon apd Police Radio, smd other
Tadio hranches are serambling for Operators and Teelinlelons, Radio
Manufacturers, now working on Government orders for Hadio equip-
ment, employ troloed men. The Governiént, loo, needs hundreds of
competent clvilian and enlisted Radlo men and women, You may
never see & time agaln when it will be so casy to get started in thia
fascinuling fleld.

Be Ready to Cash in on Jobs

Coming in Television, Electronics

Think of the NEW jobs that Television, Frequency M
Electronies, and other l'lﬁ'ﬂn develapments will ﬁm ﬁmuﬂﬂaﬂﬂf

¥
Hﬁﬁ URING INSTRL-

You have a real opportunity. I will drain ¥ou to be ready to eash In | ke BT HA N
when Vietory relenses the smazing wartime Radio develspments for F-rrgﬁufmuir?:ulgfu{a-.
Elime Qses AU Fes L e
Pemcobiing t n.'udtl'l:.l’. 'uail.:.n. .. curs
rents,  resistapce, Do

Many Beginners Soon Make 55, 510 Eeivel slpa,

a Week EXTRA in Spare Time

Right now, hably in your neiphborhoad, there's ronm for more
spare and full tHme Radio Technicisns., Many NI, Stedents maks
$i, $L0 a week EXTRA money fixing Radioa in agnm time while learns=
ing. I eenid EXTRA E!Qhﬁf J083 BHEETS that tell how te da [L!

=00 Method '=—half building and testing real Radlo Cle-

calte, hall learning from easy-10-grasp, illestrated lessond—is o testod,
Proven way o learn ll'.ilﬂllﬂ al lsome jn ?:“u time, ‘Think how. much
E-.ctiul: oxperience Fouw'll get by bullding the “SBuperbet” and
ensuring Instrument ilusirated at right—by conducting G0 sets of
wxperiments on these and other Circults you build with parts I sg I¥!
Within a fow months you ean be rendy to run your own Spare ‘Timao
ﬂhﬁ.n] lhE. thoe Hadios of your friends and oeighbors—got paid whila

START NOW Toward Radio’s Rich Rewards! A, STGNAL - GENERATOR

(sheive) Build §t yowrself Fro-

SUTERAETERODVNE
CINCUIT  (abiowel ' Ire-
peleclor,  oacillator-amix-
erfirst detoctor, 104
siape,  diode-delcctor-a,
vie, Bdage, audlo Btage.
Bring in, locsl sid difs
tant stations oo this elr
cult you bulld yowrself}

MATL THE COUPON, 111 send the FREE Lesson and 5 o
yalusbie, §4-page, illustraied bock. Thur're packed with, facts Shoy s Toe Maet Sridl GeTRLal
Inila:'diu. %E‘fq"ﬂf‘ﬁf&“ﬁ:“ﬂ qu.a;: l'}'m men I Eraloed, a0 vou purposes,  Oives woluable
r.w:.wu—":u-:m T o e othare. Yoy Il rend o description of ‘my praciicel

mental Eiti=—=E X TR A Maney Job :
Bheets. Yeu'll have my fres Lesson to v Rnddie

keep. And you'll see many fascinating
&4 PAGE BOOK
SR e X Raw ) Coov For Borw i Su FREE | o

man will esll. If you want to JUMP

TDOUR PAT-—?SJ.I Coupon in an ﬂdl

velope or pas on  PENNY [peatca
Mr. ). E. Smith, President, Dept. SCP

#“f;ﬂﬁ“kmh ﬂﬂmﬂmm E-':,h_#t:; I nationaL Ravio INSTITUTE, Washington 8, D, €.

% DG . Mnil me FREE, without ohligntion, wour Sample Losson and
Bd-page book, ""Win Rich Rewnrds in Redio.” (Mo s;iesman

TMIN'HE MEN FOR ' will dall. Please write fplalaly.)
VITAL RADIO JOBS

lNl-"ﬂﬁ-u-r--r--r--1rdrrii1-r--|r-r--r1-r--|- .ﬁ.‘!-------

'Mrluu .......... LR R L e SR R e R e

B ¢ G e T - || /- JER R | 1
o L]
B L------_------------—



It's You . . . and the Rest of the Team

Tnur blxhn iberator is coming in fast

ring head-on through black
Im.r:rs of flak that rock her like a canoe.
From your grand sunr.l seat in the green-
houwse, you can see hres down ge!nw
That's where the irst wave laid its eggs.
You're next!

Sometimes, back at “pre-flight™, it
didnt quite add up. Logarithms
e+« formulas . . . classes all day.
You couldn’t see how vou'd ever
use the stuff they crammed into
wyour head. But vou stwck it owt,
You wanted Bombardier's wings,

The top-turret guns begin (o spit, 43 vou
hunch down over yout bombsight. Checle
for altrde! Check for air-speed! The
fn.ns are m:uns ﬁ:ur rmm' but I}’l:bl.:l won't

your look up. r wind-
drift! Emrlidl:l:l:r you :leze you're doing
things automaticall - all the things
'Ihu came so hard in training. And
you're doing them right

In edvanced school you got pretty
cocky. Pilots? Navigators? O. K.
for some guys maybe. But vou're
themanthey build bombers around!
You pack the knock-owt punch!

The Lib heels, and straightens out on
her target, and Pete comes in over the
interphone: "0, K. Slugger. She's vours.

Make it good!"” You're the boss now,
This is what you've been waiting for.
You glue your eye to the sight, and ralk
into your throat microphone: "Level,
Pete .. . hold that level, Bomb-bay doors

FLY AND FIGHT WITH THE

14A

open. Left a linle . .. level now . . . level

erfect!” And there's your target—
caught in the cross-hairs like a fly in a
spider web.

You jab the release. "Bombs Away!™

MNow you've done it! The seconds d
out . . . and then Be back at the 'Ill -
gun, yells: “HIT—HIT—HIT—HIT!
mrget!! Hey, Licotenant. Come and x:t
your cigarl "

Well...! Your chest starts to swell . . .
and then -I.“. at once you sée that it wasn't
just _gt who smeared that Naei base. It
ete, up in the pilot’s seat . . . Cliff,
wuh his nnw;nnun charts . . . the gun-
ners, Jim, Tony, Beezy, It Wi you
. . and the rest of the crew . . . flying as
Bleam. ..

The same kind of team that
way for the landings in the Gi
that cleaned op the Japs on
that Hattened Bremen and Wilhelms-
. that is carrving the war (o

ved the
herts . . .

ven . .
Japan ...

The A.AF. ... the greatest team in the
world!

U. 5. ARMY RECRUITING SERVICE

ARMY Al FORCES

MEN OF 17...

You can get ready now for your place—
as Bombardier, Navigator or Pilot—on
this great A.AF. team. Go to the nearest

Aviation Cadet Examining Board . .. see
if you can qualify for the Air Corps En-

listed Reserve, If you q :f]{ you will
receive Enli uens in-
:nu....hm‘n I not be

called for training untl you
m 18 or over.
When called, you'll be
given 5 months' training (after a briefl
conditioning period) in one of Ameri-
ca's finest colleges . . . you'll get dual-
control flying instruction , . then g0 on
1o eight months of full fight trainin
the kind of trainin, thl.tm:-&:s.imtnc: <
fliers the world's t! When you
uate as a Bombardier, Navigator or Pilot
=V 'mli receive a 32 50 uniform allow-
ance an ll:c:mr pay will be $246 to $§327
Per mon

Meanwhile, see your local Civil Air
Patrol Officers about C.AP., Cadet train-
ing ... also gmr High S-:haﬂ“rnm:ip:l
or adviser about recommended courses
in the Air Service Division of the H, 5.
Victory Corps. Both aford valuable pre-
aviation [Caining.

(Espentisl workers in Waer Indum:n or Agricelipeg—
do med apply.}

Far information repordizip Nosod Awiation Coded
Trmining, applyof the Namal A wation Coae? Selesiion
Feard in any ofice of Noval Ofssr Proouremend, o
af amy Nepy Bscruitimg Station; or, if pox are im the
MNorg, Marins Corps of Coasl Geard, apily throsgh

yeur commagnding o ficer, . . This sd-

TR
"KEEPEM FITING!”  vertisansent bas the approval of the
EEe———

Joint Army Hevy Personns] Hoard.

GREATESTTEAMINTHEWORLD

POPULAR MECHANICS



INVENTORS

NOW Is the Time to
PATENT and SELL Your Invention

Now, more than ever before, is the right time to patent your inven-
tion. Why? Beeause manufacturers everywhere presently engaged
in war produection are looking ahend to the future by buying up
petent rights now, so they will have new and attractive items to make
and sell for eivilian consumption as scon as the war is over. This is
what happened during and after the last war. Hence, the smart thing
for you to do is to look ahend to the future too. Frotect your inven=
tion by applying for a patent now, so you will be in position to cash
in on an outright sale, or on the royalties your invention will bring.

Patent Guide Shows What To Do

Qur “Patent Guide for the Inventor” sanswers many important
questions concerning Patents that Inventors constantly ask. It tells
what facts, details, drawings, sketches, ete. are necessary to apply
for a Patent; how to protect your invention through dated and wit-
nensed diselogure; how to do this AT ONCE to safeguard your
rights : how Patent Offiee Records can be checked to determine
whether the invention is probably patentable before filing fees need
be paid; discusses costs involved and a practical way these can be
paid as the application progresses. It tells how gome inventors se-
cured financlal backing ; how many simple inventions have proved
large commereinl successes; how Patents covering improvements
alio ean be profitably utilized and marketed ; tells countlesa other
facts of interest.

Why You Need Expert Assistance

The Patent Laws were enacted for vour benefit—to give you protec-
tion for the featurea of your invemtion which are Fatentable. But
these foatures must be legally and concisely set forth in the form of
"almims.” This phase of the procedure is 80 complex that the Patent

Office advises the Inventor to engage a competent Registered Patent .
Attorney. We maintain & large staff—carefully trained registered ef an:cg/

patent attornevs—expert draftamen—experienced searchers—to
Movements

Take First Step N '
bl i CLARENCE A.OBRIEN
& HARVEY B.JACOESON

With the Patent Guide you will receive also Free n “Record
l CLARENCE A. O'BRIEN & HARVEY B. JACOBSOMN

of Invention"” form wl'l:ic'ht will enable you at once to
cstablish the date of your inventionm, before you file your
Patent application. This step costs yom nothing vet may be
wital to your sueccess. Hemember—in Patent Matters, AU=
TIONM is IMPORTANT. _[!Ellu" ean be eoatly, Mail the con-
pon in an envelope, or paste it on & penny posteard MOW.

: Reglstornd Painnt Atiornoys Before the Usited States Paiend Ofica

CLARENCE A. O'BRIEN & HARVEY B. JACOBSON ;_1;'-‘- Adams Building, Washingten 4, D. C. i
o ease send me 4B-P o
*Worthy of your Trost Invmtur"“ m:; ri?lufapecia I:r Eg&dﬂqigi;ﬁﬂ I
- B Palent Atisraeys | Invention” form FREE. This request does not |
f E Z—M ghitered R 1 obligate me, I
/ 41-C Adams Building

FREE BOOK "G i
u u ! Address |
i
IMMEDIATELY MAIL COUPON TODAY! j Gty State I
Be = == (Please write or print plainly.) e o

MARCH, 1944 154



Offers Big Money—Independence

The restrictions on the manufacture of elec-
trical home appliances has greatly increased
the need for and earnings of skilled home
appliance repairmen. Always a good business,
today ELECTRICAL APPLIANCE RE-
PAIRING is one of the most profitable occu-
pations that the average mechanically inclined
man can turn to. On many types of repairs it
is usual for a repairman to charge on the basis
of §55.00 to $6.00 an hour! Work as many
hours as you wish—for the home appliance
repairman is his own boss. Operate from
your garage, basement, vacant store, etc.

New Course Tells All

If you are at all mechanically inclined—can
hold and use tools—you have all of the quali-
fications required for becoming a big money-
earning home appliance repairman. Age is no
barrier . . . . nor is any minor physical handi-
cap. Our new course is profusely illustrated,
shows you in simple, easy to understand
language and drawings how to make each
repair on refrigerators, wvacuum cleaners,
washing machines, motors, ete. Explains and
gives you a working knowledge of electricity,
welding, nickel plating, etc. Shows you how
to build the power tools you need and how to
solicit and keep business coming to you. Not a
theory course but an honest to goodness
course written by and used by repairmen the
Country over. Price of course is so low that
the savings on your own household appliance
repairs will quickly pay for it. Act now!

MAIL COUPOM

FREE LITERATURE

CHRISTY SUPPLY CO.

2838 M. Central Ave., Dopi. D-TO3
Chicago, lllinals

Flease send me all the facts about America’s Fastest Growing
Industry—Electrical Appliance Repalring.

FGR O —— - — -
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SHOW Mickey Mouse

CARTOON HOME
MOVIES

Leading favorite and every
pocked with laughs. Ideal
r HOME ENTERTAINMENT.

GET THESE FEATURES
S50 Ft. BMM. . ... ...« E1.50 100 Ft. 16MM.......

Eull Eteam Ahead. .. :rconroicoie. 15184
tlllll“llp d
Mickey's FIY TFAP - ononutnnansassn 1520-A

See @t yowr Photo dealers or order direq.
Catalog and prices oR regucst.
HOLLYWOOD FILM ENTERPRISES, Inc

G060 Sunset Bivd, Dept. 115 Hollywood, 28, Calif.

o SPANISH

FRENCH, GERMAN or ITALIAN
This Quick, Easy Way

OMLY 15 MINUTES A DAY. Know a second
language for better business or ID';'|I-1 mlll.inn
read foreign DBooke: really enjoy I:ll'l'i_.

like & natlve just “"hy Vstening'' to OO 'l"l\’--l
RECORDE, Leam quickly. easily at home as thousands have | Caortina-
phope Method famoas for &0 YEARS, Write today for FREEE book
“The Cortlne Bhort-Cut.'" State langusge interested in

CORTINA ACADEMY, Suite B43A, 105 W, 40th 8L, New Yerk 18, N. Y.

ENGINEERING 27 WMonws

27 MONTHS
Courses  In Aeronnutienl, Chemicsl, Civil, Eles-

trleal, Mechanicsl, and Radio Englnsering. Ona-

INDIANA
TECHNIEAL
COLLEGE

year coursed Im Badio and Drafting. Geovermmnent-
epproved  Ciround  Hchool eourses.  Prep courses
without adided cost. Low tuition, Large [(mnidua-
trinl cemier, Opportuniiy to carn part lving ex-
penged.,  Emnfer Mar,, June, Sepl., Dee, Ciialog.
534 E. Washingtan Blvd., Ft. Wayne 2, Ind.

Free Book A%

M'gHT BIRDS, ANIMALS, FI‘IEH?ﬂ
o T s

. w Sehonl of Taxidermy, f‘quﬂ 73, 0maha,l Hih

CARTOONING

PAEYS TAmaiEe ks T e bR igorm gy Do, Welke For
Short-Cut Mathemaltics

detatls of thé sourst. Please stote s,

MATIONAL SEHOOL oF CARTOOMING
423 Penton Bldg, Clavaland 13, Ohko

COMBINED WITH

Practical Mechanics ﬁb:;pfﬁﬁéw'

NEW Lin-1 reading ecursel Now you ean learn cﬁ
the spwescdy, gimiplifed mrstom of r:ulnl:llll.mn asd
i ey

R ey R e ey e @-":”
lesmpower, ll-ldrruh |n!emm . Jugarklhms, waod
ure, pusabes, wia. wirnied v olmiat

Amuen Tedends '-IIII. ¥ouf magho-lfe memtal

R,

Complats detaily . . . mall ssupon TODAY 1
| Weisan €o., 331 5, Wabash, Dest. C.300, Chicaps | ==
| Mease semd frea details abouk “Short-Cut Ma

by draltsman, anginasrs, aorousiniis, “masier minds’ on

umas of Srures this lghining sbomi-em method.

with amswnra, un'.!-r ¥l -p-um Eatisfaction or refund. .
P — -

i und Practies] Meobhenles Slmplified.™ No oblasbion

i
L
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How to Make YOUR Body
Bring You _"FAME

- <_
... Instead of SHAME! / / TN\

)
Fﬂ‘gl i

A Prove | Can Make You
‘,:plﬁ"‘ a New Man ?

ENOW what it means to have the kind of body that people pity]
0f course, vou wouldn't know it to Jook at me now, but I wns
anee & skinny weakling who weighed only 97 lbs.! I was
ashamed to strip for sports or undress for a swin. 1 was such
n poor apecimen of physical development that L wis constantly
gelf-conscicus and cmbarrsssed. And I felt only HALF-
ALIVE.

But later T discovered the secret that turned me into
The World's Most Perfectly Developed Man." And now
1'd like to prove to vou that the same syetem can make a
NEW Hﬂﬁu{ You!

What Dynamic Tension Will Do For You

I don't eare how old or young you are or how
ashamed of your present physical condition you
may be. If ¥ou can simply reise your arm and
flex it I ean add SOLID MUSCLE to your biceps
— ¥, om each nrm—in double-quick time!
Only 15 minutes a day—right in your own
home—is all the time I ask of you! And
there's no cost if 1 fail,

I can broaden ¢ shoulders, MATURAL method. Only 15 minuies
strengthen your back, develop your of your spare time dally I8 ewough
whole muscular syetem INSIDE nnd o show amasiog results—and Ita
OUTSIDE! I can add Inghes to your setually fun.  “Dynomic  Toison
Ehhum, I.'él" T “aﬁlilm rip, make does the work.

o= legs of yours lithe and powerful. wpymamic Tenlon?™  That's the
gl;pga:‘:k?:lﬁn Bew B‘E‘E:'dm":h Lah 2] ﬂnur tinkﬁlﬂ“'l'h.ﬁ pdention] naturnl et hiod

] e e e Lhode INET ypap | mpselfl developed Lo change my
grﬁm;! welp rur CTAIM u|t+1' E‘L}d’ll.::n hady from ihe serawny, eklnny-
‘;i Sl ]%‘ﬁl"% szww"’, MT aodid pagred weakling T was at 17 to my

g, L5 by, gl | there's present super-man physbque! Thou-

bl FELOTR. {frbtlﬂl’ wenk-  fonge of other fellows afe bécoming

and that lnsy feeling! Before 1 arvplons  physical  specimens—Iny
get through with you il have your  gpu ') give yoo 0o gadgeis of comn-
whoig frame “messured 1o a Hite traptions to fool with. When you
new, L] scle have lesrned 1o develop your strengih

Halder of title,
“The World's
Mot Poﬂtnt]i
Devalope

Man.'* As he

throweh *Dpramic Tenslon,'” you con
Only 15 Minutes LLneiL At afthictal Entsele-mkers. You looks taday,
A Day stmpl utilize the DORMANRNT from actunl un-
muscle-power Im your own boedy— Eg—h’nﬁ ENAR=

o |I1“.‘Il sands” ar Hm&i 2 wateh 1% inerense and multiply intoe
gg:: tﬂ“ lnr_r rherg iu:.u :‘-Tﬂ nal= [BD.:I,, solld LIVE h‘IUEELE..

o powerful muscies, ATe you fat n methasd—"" T mis Tension'
and Anbby? O skleny and Jl:ﬂ-:'i'k L “_“Il{-'urn Lhe wriek :::.I'Irngl:-f N phaorp
Are you shori-winded, 1|n-¢p1r-'£~’- 0 —gvery exerclse 8 practienl.  And
you hold baek and let others walk off  peayn “sp ensy ! Spend only 15 minutes
with the prettiest EI.I']I.i best. jobs, ete.® 4 gn'y iy your own home. From the
Then ;r!l.o ‘:I?r witallz about il very start you'll e using my method
T et Sxmat e ot Tl i o

i . . = i every minute of the day—
ful Ii.Er-M_iN. '\.||-1,|,|b;5|1r1 hencdis Over, e, = to
Dynamte Tenston” I8 an entlrgly BUILLY MUBCLE and VITALITY.

FREE BOOK “=ssienan "

Tn it T talk to you in straight-from-the-
shoulder longuage. Packed with in-
spirationnl pietures of myself nnd
pupils—1fellows who became NEW
MEN in strength, my way., Let me
show you what I helped THEM do. See what | can : *
do for YOU! For a real threill, send for this book Cliy.... d erdaieaanniraqeadaEM s
todny, AT ONCE. CHARLES ATLAS, Dept, 8C, 115 ek Bewr if under 16 for daadlet A

Enat £rd Street, New York 10, M. ¥,

Mail Coupon
For My
FREE Book Gl

‘:II.“.“LES‘ ATL:‘.H- Dept, 8L,

115 Fast 23rd Steect, New York 10, M. Y.

] wmalen

Nldil et e i Frarmmeea e T LT E LR e
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\'Zzez2e -\ PROTECT and SELL
. XYOUR INVENTION

e ;,;.,',;;:.'-Hﬂ— - MODERN BUSINESS WANTS
! ‘_’

INVENTIONS Practical and
novel inventions are in big demand today.

s The opportunity for quick money is en-
ticing. Bales sources are many if your

. invention has merit. But, be sure—before
you place your device in strange hands—

that it is fully protected. A United States

Patent gives you this protection. The first
0 step toward tnventive success—always s

—and always has been, the application for
a U/, 5. Poatent. There is no other way to
protéct your invention in accordance with
the laws of thiz country.

MAKE THIS RECORID NOW If you have an in-
ventlon, and wish io secure it for the fulure, act at once. Have it
dated now and recorded in our office, We will send you this FREE
Iovention Reeord Form for the purpose. Fill out the Invention
Record Form fully describing the nature of your invention. Make
n sketch of its main features. Mail it to us and we will record the
date it was recvived im our office. The enrlier the date the better
vour chanee of combuting rival inventors who may lay elaim to
vour idea later. Don't delay a single minute in taking this fm-
portant step. Your whols future way depend wpon . Mail the
coupon for owr FREE Invention Record Blank and New FREE
Book todap !

HOW WE SERVE YOU AS REGISTERED
PATENT ATTORNEYS The U. 5. Patent Office

stromigly recommends—unless the inventor s familisr with such
mattere—that he employ the services of a Hegistered Patent Attor-
ney in the preparation of hiz Patent Application. We are Rogis-
tered Patent Attorneys fully qualified to represent you at the Pat-
ent Office. We have had long expericnee in studying hundreds of
types of inventions. This gives us the ability to judge your inven-
tion and to describe It mccurately and convinecingly in technieal
lnngunge, It givesa us the perception to center arguments upon
those detnils of your invemtion whieh, in our judgment, will be
looked upon moet favorably by the Patent Office Examiner.

Mall the coupon today for our new FREE Book, “"How to Protect,
Finanee and Sell Your Invention,” and owr FREE Invention
Record Form—maybe this step will pave the way to future secur-
ity for you and your family. Act Today!

We paint no glowing road to fortune—bit if you have an faven-
tiom . . . if it serves a definite new need . .. 3 the public accepts it
—we ean tell you it may provide the security and benefits you are
seaking.

McMORROW & BERMAN
135-¥ ALBEE BUILDING = WASHINGTON 5, D. C.
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Cruvruspn11ﬂf~twﬁ Gchools ProY) e

expert training in your
. ']_hum.i;-.nﬁ-a of suc-

: ¢ testify that the
s B coupon yeer their
pridge between g routine place in
the ranks and a real position carry-
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Use it foda)
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TRIAL LESSON

Send Coupon

TO PROVE TO YOU how easy
it is to learn Drafting at home by
the Chicage Tech method, this
-40 vear old technical college will
gind you a Free Trial Lesson in
Drafling. No charge for this Les-
son now or later,

Mail Coupon
- Below

Get ready for a peacetime career. Look into
the opportunities in Drafting. Read the want-ads
for proof of the urgent demand for draftsmen in the
aireraft, machinery, electrical and building fields,
The draftsman always comes first on any new
project in industry,—in peace or wartime,

The Draftsman—¢‘The Key Man”’

No new machines ean be built, no airplanes eonstrueted,
no bridges ar buildings erected, no ships or submarines
launched until the draftsman has completed his work.
Real immediate opportunitics exist in Drafting—the
profession upon which all construction is vitally de-
pendent, Drafting is clean, interesting, well paid work.
Investigate today what Drafting offers you.

Learn in Spare Time,—at Home!
for at the College In Chicago)

With our ARy mg—by-ﬂop micthod (and the tocls we furnick)

you ean learn in your spare time at home, Convenient terms,

Mow i the time ta prepare n Dm!'r.iug {oF pna.cmi.mt ORGE=

tunities, Bend the coupon or o post card for the Trial Lesson

and complete information,—all FREE.

CHICAGO TECHNICAL COLLEGE

C-E5 Tech, Bidyg., 2008 5. Michigan Ave., Chicago 16, 1L
Yes,—please send me FREE Trial Lesson in DRAFTING
O Alreratt Drafting O Machine Drafting
[ Electrical Drafilng [0 Structural Drafting

[0 Architectural Dratiing ] Building Construction
I e e
Addresn .o et s e e e iaie =,
e O e i i R

20A

® THIS AD IS

ADDRESSED T0 Ynu !

That idea of yours may mean your for-
fune; don't paoss it up! Thot new shop teel,
household opplionce or other mechanicol
item may be jus* what the post-war ero
wants., Your idea may need development;

perhaps it's ready for patenting or manu-

facture, It makes no differcnce to this
nationally-known organization with ample
engineering, production, financial, soles and
distribution focilities looking for ideas for
manufocture and sale in the post-wor ero.
If patent on your idea hosn't been applicd
for, have it witnessed and then write us
about it completely or with @ minimum of
detail, as you please. But whatever you do,
DO SOMETHING about that idea! Write in

P.0.BOX 217 STA.C TOLEDO, OHIO

ETUDLY AT HOME for FEREON AL SUCCESS and
LARUER EARNINGE. 31 expert instruo=
tion—over 106,060 3 LL.B, Dwgrea
aarded, All fexd
.BD\TFR]:.EJ““.JLL— ‘wecitive (usdanze.’

AMERICAN EX Tfﬂﬂlﬂu SEHI.‘IGI. aF Law
Deat. 39-M axt Huran $b, Chieaga, HIL.

1 will e rh
¥

u ZEII:I'I‘F b L'.R.'E.!.'II‘: D‘I]'_ICI-I!H.II..
G BEL!
2[- Irs.un- nd sver 690 Illuﬂu!uns Al r:-

5285
Aend seme snd addesnn for frae dnudI-.

RAYE BURNS SCHOOL, Dopt. M, Box 1298, CLEVELAND 3, OHIO

INTRODUCING-New Yictory Model
‘“HAHDIWELB ELECTRIC—

ETRILS
oMLY

Wirtory Model Tland iweld Are Weldor
erates from 110 valts, A.C, orf
. CRFTONE AaThe ae alher arc welds
ors higher priced: Feneralea
mendous heat to weld all melals:
Wit o Loy wilder tal uecs oar-
bons, but meiwally uses stands
ard  coated  rods—sises 17167
and G002, However, dus o
Priorilles a generons supply of
1167 roads only are Supplied
with the webhdvr, Guaranteed
not to burn ouk, Repnirs fends
ors, pito lu.'u'lnléﬂ Fashialifs, M=
(\-1|,|r|r|r,|,l aris, eic. Take YViclary
Madel Handiweld F":"Whl'll'-*‘ E
Jobi, operate rizht from o bght
e h:ul_ You'll find s thousan

your Bomme, ERTREe, 'm;um-:.p
iories, repalr shops, tin SBopS: meec
lumibiers. farmers, ¢t Onder &

andiwald FoWw,
’E"n "n "n"“ We'll rith oné b6 ¥oul with rods, helmet,
ernting Imllrurl ank, and all necessary pa
with the :‘:rmhnn -nd' n. Iirﬁ\r dnr and a wmail Elr'v# of extensiom :'n-rdl
:h-c-u MAEE EVETY Py posiman only 51.05 plus a few ce
Il'"m:.t dellfhtcd return Vickory \In-d.oI}.GHmdlwe]d im §

banles, ilrl{wnluul
W lerry  Blosdel’

Fream receipt and money pald for it will
1551y Four order ow.

KUMFY FRODUCTS, Dept. B-202, CIMCIMMATI, OHIO

refunded  pramp
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FIELD OF OPPORTUNITY

PLASTICS ENGINEERS AND TECHNICIANS NEEDED
IN NOT ONE BUT MANY CLASSES OF INDUSTRY

@ Leaders in sclence and industry have long been saying, “EKeep your on Plastics.”
But now the time for action has arrived. The future of huge possibilities hastalready
begun. Developments in Plastics for hundreds of wartime uses have set the pace for
revolutionary changes in peacetime production of thousands of products. -

THIS IS YOUR Today there's a big need in vital war production for those who-
are trained in Plastics. From one to a hundred articles made
BIG CHANCE of Plastics must be supplied for every man in our fighting
forces. Start training now in Plastics Engineering, in s
time in your own home. Fit yourself for a responsible, well-paid position. Ip
to win Victory. And at the same time you will be preparing for even greater oppor-
tunities when the war is over.

There iz scarcely an industry in which these so-called “miracle materials” will not
Elar an important part. After the war many old materials, methods and skills will

e replaced. Acquire the all-important "know how.” Be in a position to step into
one of the key jobs.

B vOU CAN LEARN Turn at least lpart of your leisure time Into money. Qualify at
: home for a larger income in an interesting career. Build
L AR (elUR N greater security for your future in a vocation that looms large

on the horizon of the new industrial era. Hours you might
otherwise waste can put you well on your way toward lasting success.

It's easy to find out about Plastics training. To get details and outline of study pre-
gare:l specialists, and about the school that has helped thousands to success
uring the past 46 years, write us or check and mail the coupon. Send today. The

sooner you take E&Sﬁ
GH\E = STUDY TRAINING SINCE 1897

step, the sooner you
reach :”ﬂuidgajoﬂrl and reap the N0 g P D 0 S S

rich rewa w )/ Take This First Easy Step

AMERICAN SCHOOL OFFERS
COMPLETE TRAMIN SRy CHECK, CLIP AND MAIL COUPON NOW

IN MANY SUBJECTS

¥You who bhave not completed high
school or have missed vocational train-

AMERICAM SCHOOL, Dept. G345, Drexel at 56th, Chicago 37, NI
Wilthowt eblipaifon, Please send FREE and postpald, bulletin and detalls

PRACTICAL, EFFECTIV

|
ing in colloge. and Who cannot spave I of the Subjects checked,
time to go away to achool, ean complete I M‘.ISTIGS ENG'R [DAccounting and ODrafting and Design
geration = for Men and Women
your edueeation in your choice of many 1l OArchitecture OCost Accountin Radio
subjects. Several of these are listed in ] and Bulldin for Mauu!mu:f“ E:uﬂ School
the conpon at right. Check the subject El'ﬂﬂlﬂl FPlumbing [O B Conditlonlng
£ 3 l Automotive OPrivate hipbuildin
in which you are interested. fill in your Enginsering ODiesel Engineering uhtulﬂlinn.
nome and address, clip and mail the | OAvistion Drafeing  OSurvering & Topo- Shop Management
eoupon today. l Aviation Dﬁmphm Drafting Making
nn:lutanlrl. Enaut heet Hmt“h ﬂf«l‘ﬂﬁn{mmmup
ke s lectrical Englncering perations
¥ ; [md 1 E . O Lo
ﬂMER]CAN SEHDDL IO A A b A T ODeeupation. . oo vais
HOERE, o v g o b B W E A R N F R P T
| Dept. G335, Drexel at 58th Street, Chicago 37 I N T b S R e R e e e S e e e
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Many Patents...If Secured Now...Have
3-Fold Chance to Become Profitable

Do you realize the value of your labor- |
saving or time-saving device , . . your
improvement on a machine . . . your gadget
that does some job better or does a job
antomatically that has never been done

before? Man—then think this over!
NOW s the time to have
your  application eparsd
el prTu-.-mlind. Nm-z.uw How

WE CAMN HELP YOU

American manufaciurers are
plznning their eoming
peacetime productlon  while
they are eul-producing e
Axis, Thus—If your invens
tlen will help wln the War,
YouiF (Govériinent May adopl
fe. ODF—afe oFf HBofe War
gaods manufocturers may
use it Then—when peace
CHEeE — mAny opporiunitles
may present themaolves
Exen if voar inveniion ig for
fresceline uie only— DON'T
WAIT. ©Cath In_on the
mresent. wave of  “"Postwar'’
Thinklng. WHATEVER
YOUR INVENTION— ‘ :
THERE 18 N0 BETTER TIME THAN THE PRESENT
TO 1My BOMETHING ABOUT IT.

GET THESE BOOKS—THEY'RE FREE=

THEY TELL YOU WHAT TO DO
These two hip hooks—""Poient Prodection'® and ““When and
Mow do Sell Your Invention®? hpee beiped many nveaiors
to =wecess. They ean help you! Simty-four pages of vals
uable informolion sl Fubdance, well hstrated, Show de-
mile of 113 Moechadieal movemants, They moy e Jast
wihat you oeed 1o complete your invention,

i Use the coupon NOW—while it's fresh in
your mind. We'll rush the loehs To 30
with free YByvidenee of Tevonthen'" form
that will help yod establish your claim.

=] SUCCESS COMES TO
THOSE WHO ACT!

SEND THIS COUPON

TODAY—

A ‘Il'mr-m.“hh.I trained staff
kere at Vietor J. Evans &
Ca, compelently takes
cars of all the details far
| . . . & procedure fol-
wed by many iavenbers,
The experience of this
staff is your assurance that
your patent application
will be prepared in the
proper manner and spoed-
iy pushed to a sonclusion,
We've served men  like
you for nearly fifty years.

00 0L LVHM NOA T13L ATHL-- 3384 N, ATHL--51008 I5IHL 139

Registered Patent Attorneys for Mearly 50 years 1
830-C MERLIN BUILDING & WASHINGTON-8, D. C. ¥

Flease send me your books u.m Protection™ s "When

and How o Sell your Invendlos w0 importunt CEvidence B
af Invenllea!! form, wilthiul cost oF \'.lhl.lj.uhul:, ]
MG e w B R R R R R S e TEETE |
AdAVREIE i sswleis b e e e e R R R e .-..---.-.=
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‘POULTRY PAYS

PA T!BIOTM
PROFITS

Learn at home, the BEARY, BCT

wiuy., Our eourse covers ALL ph
cluding plans for bulldings, b ki .l.ll.ll'\lL. il
pisledngg I.|l:||'-|... exhiblting,
wto., s planned Harry M. Lamon, former
n foE the LY ||I-= ol HI..1.-\.1. Nepariineil af

i T |.|r.||||,.a axiN =R
[ muny hronehes
uf |Im ]l\..-l:ll.'l'\- |!-lz-=_. and I:I.".I.IJ\- just o enjoy a sSmal
hiresding plank,;

rims: 0k e I|1 your ]||.'I|:- !-.r tm ]Ll*zc requirements

d for 4 bill

t alono. 28

YA, L.-:L-'-r |I*' l.'
.|[ chicken for o

ver 18421 Andl more efgs |
ore oggs! We can ten s :.uu |h
E 'i.'\-\.'u SCIENTIFILC, and [
Wy Lo Las IEL this pr
Wik U T

n perunds

T
HA'I'IIJNI-‘II. POULTRY |N5'|'|‘I'U'I‘E
Dept: 50-J, Adams Conter, M. Y.

LOOK! Baby _Clucks

L'f .I'\I. L '!’EHII

!!:-:..

l.l' 1 A hluke

At
M ATICHE) L 6,
AAMBIER, GHID

Nﬂ-RﬂB HATCHERIES

Your V0|CE !

Results GUARANTEED

Tou buld, wrenniben be voial orgase—nol with £lngbng leisans—bai
by snind, sebentifically correct slent snd vooel qrarcises god shoshutaly
-u-ﬂ-— comphsts saisiaction wigh ressbia. 'Write or Vedos Book,

Benl b0 &5 ong wsder 17 yemes obd ooles signsd by perssi.
FEHFEET WIGE INSTITUTE. Siudia 1353, G4 E Lake 51, Chicaps, 1

Bakers make good mopey ! Mow Tth Industry in wu_;.:-" —
Nearly depression -proof, New nn1"|--rr|.| iy Bnki (nn:]an o =
gualifies you, Common school o stion ulficent, 1f e [\I i, x

HH
ﬂrnbitluas,w-.ntefurl-! EE I'II{IH “Opportanities in Haks
Mational Baking Scheol, 1318 m.ch.-,.n. Dept, 1383, ohi ..an_.:.n—

Writs for fny Free Deal, “How to Boeome
an Expert Penman," which shows what oth-
era hove necomplished by taking my Course.
Enclose 10e for one of my Favorite Pen
Poipts and your namo with a beautiful Acurs
Islsed bird writton on & eard, Write today.
T. M. TEVIS. Box 25K, Chilllcothe, Ma.

.. MONEY PAINTING

R, AN
-9"'/»)'; q’f)'?-

PORTRAITS

}. @ Mo previous training or talemt nDecessary.
| Unigue Bruart System teaches you, by mall,
in 11 simple, sasy-lo-follow lessons, (o make
- .\ excellent chareonl and oll likenessos. Detalled

Rubdance for your every step, Send for freo
ook today.

_511_|ﬁ|rr 131 Manument Circle, Bm. 6834, Indianapolis9, Ind,

STUDIOS, Plense seml @@ froe ook and outline of lesscns,
Name _

Srreet

Ly Slaie
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FASCINATING EXPERIMENTS

At home—in your spare time—sou get real Radio experience with these
many Hadio parts and sub-asemblie. DweFareat's handy “Block Bystem™
liminates unnecessary mechanical work; the convenient elip connectioas
gave o great dealof time. Quickly build Radio circuits that work, Experi-
ment with Photo-elestric Cell “Magie,” and scares of other fascinating
peojects.  Little wonder learning Radio at home is so practical . . . 80
e!ulivtmﬁunmh fun—with this fascinating, DeForest's “Home
Laboratory."

YOU ALSO USE "LEARN-BY-SEEING"

Think of the
thig ne DeVRY Motion Pic-
ture jector and exeiting Fadio
TRAINING FILMS. You lliely
b surpeised how much faster .. 2
easicr . . . home movies can belp
d Radio, Here's a
method of to-

action, ANIMATEDI
Feer into moving
otberwiza hidden from
the eve, Iwa;ﬂﬂ_’u&
home- Radio

with De
nct nowl Mail the coupon
todayl

Lralmng,
vantage—ezclusivel
FOREST'E. Bg

TRAINING, INC.

CHICAGD, ILLINDIS

MARCH, 1944

r“__-_-'—- R

DEFDREST'S TRAINING, INC,
251541 . Ashland Ave., Dept. N, Chieagn, U.8.A.

Please
baak, RY FOR = showing how I ean prepare for Hadio
m’%’hmﬁ%m

Uk
. FASTER-EASIER
AT HOME

g P K N . ey

o

I ooy ST e T ] T e AT S e gy

fBes how DeForest’s fascinating SHOP-METHOD Radis Training
at hame ean help you toward a good start in the Billion Dellsr Radio
Tndustey, Write [or DeForest's BIG FREE book, “YICTORY FOR
YOU," that has helped many to good-pay joba in essential war industries;
others to preferred Army snd Navy clamifications—and still others to
interesting, profitabls businesses of their owny

YOU GET "ALL THREE" WITH DEFOREST'S

Whers elss .;-f_?rm getsuch  combination of FROVED MAJOR Train-

ing features 1) ninety modern loose-leaf lemans under tha

rvision of Dr, Lea often ealled the er of Radio;™

i2) the use of "learn by seeing” home movie ﬁlmmd:jemine 16 mm.

DEVRY MOVIE P R—and (1) eight big kits of “home labora-
tory” Radio parts to give you thrilling practical Radio experience.

fee how you can prepare for t postwar
future mow—in your spare t.imallmﬁne—zbm

get started toward o worthwhile Hadio-Elec-
tronies job with the belp of DeForest’s effeetive,
proved EMPLOYMENT BERVICE. 1f
are 17 or over, mail the coupon (4
complets detsils,  You bo the judge. Mo
obligation.

me—FREE and WITHOUT OBLIGATION—illustrated

Age
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ACCOUNTANICY =
Pages! CUNTANCN
One has only
tostudy the

news about

business expansions, war production, new taxes
and regulations tosee that wherever businessis
busy accountants are busy. For remember: this
is the profession back of the financial success and
progress of all other enterprizes. And account-
ancy incomes of §$2,000 to $5,000, or more,
yearly, certainly aren't earnings to be dis-
missed lightly!

WHAT ARE MY OPPORTUNITIES?

Frankly, they areimportant ones—and numer-
ous. Bepinning opportunities as bookkeeper,
cost clerk, billing elerk, time clerk. Advanced
opportunities to serve in big and small business
firms; advising on finance, analvzing costs,
helping to shape policies. Opportunities to
l]hl.l=11|t'},1r in the Governmental accounting jobs

at are opening up more and more. Oppor-
tunities in private practice, as a cost consultant
or C.P.A.

THE BEST ANSWER OF ALL

These are facts that invite your thorough investiga-
tion aa to what LaSalle Training for this profession of
many opportunities has in store for you.

Complete information—a survey covering this sub-
ject from different angles—is what you should have
now, before making any final decsion. You'll find it
in this 48-page book. And it is aptly titled “"The Pro-
fession That Paye" . . . for, a8 the official Journal of
Accountancy has pointed out: “If there be a pro-
fession in which the average compensation is higher,
itis not known to us.” So, if you really are in earnest
—and willing to study sericusly—fill in and mail the
coupon for your copy today, Your future may lie
ingide its pages!

LASALLE extensioN UNIVERSITY

A Correspondence Institution
Dept. 364-H Chicago, llL

I want to see what Accountancy offers for my futare,
Flease pend me your FREE 48-poge booklet, " Account-
ancy, the Prolession That Pave.” and full information
about your econcmical, spare time training.

e N S L DA i e F - SO
3R R T i 2Lt bt e R T
Present Poritéon. oo oo on P A
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Do You Make
Mistakes in English?

VERY time you sprak or write i1 show jusi what you are, Mis-
E takes (n Elirul.uh reveal you ur:“p-:rlnn Erhu Backs ,:lml:im T |
reflnemient. Lock of langusge power prevents o
from presonting your thoslghis in e strongest possl-
nle way, HNo mater what yoa oo real command of
Enlish will help :.t.'\-ll to your geal.  Siep making
mislakes 10 apelling, pusctuation, pronenciation. In-
crease your vocalaliry.

WONDERFUL INVENTION

Oinly 158 minutis 8 doy with Sherwin Coly®s vow s
venLisd=and yFou can actuaily SEE your Emglish ime-
pove. If traches by HADIT=makes if casier to do the
RIGIHT way, Wondemul soli-coFrecting lessans inclods
spelling, PEnctdation, gransmar and :Iumu.un.

FREE BOOK ON ENGLISH W_H ek of langusys

copling Fou thousands of dollars eve Sue what

Iy year.
Mir. l'.'ln-t\‘lﬁI an do for you; It costs pothing to find ot MA@ postal
card or letier this V!‘E‘ milraie for frece book, ““How You f‘nll Bl ewbor
Good English in 15 }nmﬂ a Day.” It will prove a revelation 1o
you. WHITE MOW, dress;

I.hlrwln Cody Schaool u' Engligh, 53 Searle Didg., l‘ﬂhl—lﬂr -I H. ¥.

Inventions Wanted
Patented or Unpatented

Tnventions ean now be safely sold without patent=
ing expense. If you have a practieal, useful idea
for sale, either unpatented or patented, write

Chartered Institute of American Inventors

Dapt. 4, 631 Pa. Ave,, N. W. Washington, D C.

~STATE COLLEGE
B. 8. Degree in 27 Months

Di!tiil_l.l:'ﬂ]llled for bechnleal 2% -year courses In
. {:L'«'ﬂ. :jT“;?ﬂ:L !'ilwlulnlmlftl:l?cm1ul.;h|;riiln.

[*EAR A NN IR Aeronnuiical Engineerlng: Husiness A nfig=
E L tration, Accounting, amd Becretarial Belenos.
ll'EH AND WOMEMN—3 yr. high sclsool students with good record ad-
nite -! Epecial Preparstory Department., Short diploma courses (38

ksl In Burveding, Draflting, i Lulilon, Low living cosis, (Cosmo-
wlitan student body. Glst year. Enter March, June, Sept., Jan. Cataleg.
ﬂ-l College Ave. ANGOLA, INDIANA

LEARN MEAT CUTTING
At Hnme —In ﬁpnre TIME

nrru- .I

at N".lnnull"l [ 4

you for higger r

Kt m“"?ﬁ?' n
o me :radl

Start * LL] “II'H

19 Sﬂld for FREE
FHAT

ARTISTS MAK E MONEY

Find oug your ashility. Send name, spge, cccupation and
address for Frea ‘h‘oc.atin‘nn.l. ATE Taa

ART INSTRUCTION,. INC. (Formerly Federal Schoois)
313-1_. Art I_ni_l:ru-!:_l.h!n : Hu:il-liima. __I)'linnca_pnﬂ:, _Mlnnﬂut!

Ty 1e 5 B gl I'LL FINANCE
n wanrhs

whothor you're 16sr T OUR TRAINING!

up o 30 Got resdy mow lor ] l:ﬂ.?:ﬂ olr i

Electricity. My Bix Froe Eatie

o By wea trein yom in 13 weaks, by

wetishl mhad work cn ra &l electricklma-

ehinery — nok by honke or CurTesfsn-

sbenen, Amazing |,|Ilr wnakiien oo te gok
first . o P o

ik Mok peeded mvy Eagn
4 marning. Pree ({etims emplay-

monk serTica }‘:Irn Rnlio-Elrstinilan
Uoiires. Do axira chapme, HI’lIL [ =0 ] T
PON for FREE BOOH and ail facts.
Bpeectal Tucllities for men with physis

. l?-:l-'lUI!-IhIll‘“ll"l'l'l‘tﬂ'lﬂFI‘lll'lbtllurl- H
1 H.E l"r!l'ﬂ1unl COYNE ELECTRICAL SCHOOL

L I,
L Zend fren h -f:h zleﬁ‘nf:h. the Pq2 Aler Grady- 1
§ ation r\-!Tn. and axtrn : weiks - Elecironics Coursa 1
§ Fbw lnela 1
: HAME :
1 ADDRESS L
! ETATE -
(YT 1T T Y LT = |
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WII.I. PLASTICS revolutionize industry ... change our mode of living
««. Or perform miracles? We do not believe they will. If, however,
your business or employment has 1o do with products of metal, wood, leather, paper,
fabric, ceramics, or coating material, you canoot afford to ignore the importance of
plastics in your post-war planning.

Plastics are suitable for many new applications, but the intelligent use of plastics
can only be determined by knowing their advantages and limitations.

Plastics Institute offers a comprehensive, nlip-tudm source of information through
its Home Study Course in plastics. .. composed of forty-four lesson assignments, complete
with detailed, modern illustrations and samples of plastics materials. . . prepared and con-
ducted br recognized plastics authorities. This course takes you step by step through all
ngm of plastics, from sources and properties of materials to commercial applications in

ished products...through mold design and molding, fabricating, laminating, testing
and plant operation.

For complete information, mail the coupon for your copy of the FREE booklet, the
"World of Plastics.” It tells you about plastics in war and peace, the Plastics Institute Home
Stady Course, and the Executive Reference Set.

Plostics Indusiries Technical Institute Mail in envelope or
624-E LaSalle-Wacker Bldg., Chicoge 1 pasie on penny postcard.
Gentlemen: Please send me the booklet “"World of Plastics™ and inler-
mation om your training program. I understand there is absolutely no
chbligution,

PR o S S L e

T ~LBNE. STATE

Dept, M-3

MARCH, 1944

INDUSTRIES TECHNICAL INSTITUTE

1221 Chenin Bldg. 5246-E LaSalle-Wacker Bldg. 190 5. Alverads 51,
Hew York 17 Chicoga 1 Les Angeles 4

MAIL COUPON FOR FREE BOOK

25A



I'll Train You

i 'WDRAFTING

until you have a
GODD PAY JOB

..-.rl:l'ulrl.

anl riflamen

i+ must come first in
h: Liv aerden r|||-| grradie-

REWLT nt, et
I |'|- on e taaid s r:L. '||-. i
kil of jobs you will do in the best
paid position, and train you until
YO G {'l:lmlmlﬂll‘. up’eheh\:ﬁl
Twlding sueh & uﬂﬂllll:lﬂ. that 'H'”i
mean advancement amd pay raisea
na deserved. When competent will
retommend your practical work ex-
pericnco a8 referemess, Mo need for
previons training to start with ma-—
and lack of higher education should
not hold you back. YToun can pay
monthly for yonr practical tral nE
from an engineer: the cost is reason:
able. Write today for full ill
tmted details and booklet.
Pour ape to get reply.

=== GET THE FACTS NOW!

EHIHNEEFI DOBE, D'hr. 3273, I‘.1ba iHe, I,

All wnrlﬁg tools
FURNISHED

Frofessional dmwing instro-
ments, ol working u:ﬂil-s, Al
|Ir||.'n'tn|. tabla Turnished with
training. Stort in rl:m noWa

Plepee send me troinin fucta nn ting and Tndustrial l
: il
i 1J\Jmﬂin: ‘M';'r -1\'91-1 sed st of Wmtim:lu for Dmftsmen i
Al esigners Wanted
]
R e e L e e e
= FE L, R S e - 1
| Town ...

mnt M“IHE
ENGINEER CAN
USE THIS BOOK

JUST " New From Cover To Cover
AUDELS
MARINE ENGINEERS
Handy Book
Entirely modern, Practical Trea-
tise for Marine Engineers
gll grades), Firemen, Oilers,
achinists and Students with
Calculations and Questiona and
Answers for Examinations.

LATE INFORMATIOMN in a
Handy Form covering all
branches of modern Marine En-
gineering withste -atepaclus

.
10T On %3“? T
retand—

—Tl.:uiu and Dntn
T
lndupmaml
for Upgrading Examinations
and Ready Reference.

1280 PAGES—FULLY ILLUSTRATED

ASK TO SEE IT=Get this information
for vourself—

{MF~ Clip this coupon and mail todayl

Ccomp
PAY S A

oty o,
AUDEL, Publishers: 49 W. 23 St., New York 10, N.Y.

Mpil AUDELS MARINE ENGINEERS Handy Book (Price §4) on 7 dars fres
ﬂr:illl-’ 0. E Ii will remsic §1 = 7 cuys and $1 mfmlhlrun'ul $iis 'p:lrull Otherwiss,

Mumes,

Add

264

DRAW CARTOONS

II.HS‘I" s+« PLEASANT WORKI

Let CHAS. H. KUHN, with 25 years achual expe-
risnce in drawing a daily newspaper carloon,
r;;:h rs:;:; hnrwl to craohe, drow and i:;“ rw;wrn:.
complete lessons—one sent eoch week.
im!..hﬁ.m fessional critlcism on overy lossen. Wriletaday.

KUHN SCHOOL OF CARTOONING

420 MURPHY BUILDING Dept.5. INDIAMAPOLIS 4, INDIANA

Z EST IS BEST

“BE STRONG, muscular, full of pep.
Amazing new body-building course,
Dictails Free.

OLYMPIC S5YSTEM, Dept. 10, Waterville, Malne

WhatEvery Mason Wants

We have Masonic books and lodge sup-
plies for Blue Lodge, Chapter, Com-
mandery, Scottish Rite, and Shrine.
OUR RITUALS ARE USED THE WORLD OVER
Send for free catalog of books and rituals for Masons, Odd
Fellows, Knights of Pythias, Knights of Columbus, Elka, etz,
EZIRA A. COOK, Publisher, P.O. Box 796, P.M., Chicageo 90, lIL.

PAY JOBS NOW IN

RAILROAD MAINTENANCE

Prepare at home, In apara tima, for one of sav.
eral clnsses of aheua!lzlﬂ" jobes im rallroond
maintenance. Pay is good. Presenl and [Nitusa
apportunities for advancement are great. Write
ot once for complete information.
AMERICAN SCHOOL
Drexel at B8th St

Chicaga 37, Ll

AT HOME. ﬁ{nu:mmmandmu.lm

Lem of I|:u|1rut'! ot ean learn

the WATCH REPAIRING Tﬂﬂ AT

HOM pare yoursell for a we::ll-m:lna:

peoaltlon oF start In business after com;

our course of Instruction. Good mg.‘h re=

palrersare in demond and gensecally sarn very

hmd salaries. For Pa.rrs:uu.m an I:|.r to tha
iscomsln Schoal of Watch irl

514 E. Mason St., HILWAUHEE . Wl

,nlt honve—Iin II!I.I'I.H: timie, Mooy oveseomid
“ptage-fright,” :nlnaul!-cnnmem-.nd!n—

publlc T EfﬂJr-nll._pgc wwrer, Lhin opny

way. Writa

Rlot, How o Work 1Wionks
diors IWith Wordsand requirementa,

Marth American Scheol, Dept. 1353

1315 Michigan Mve, Chickds, llinais

fn '|'|r| ||u-rrn||!|rH||'=ri'fI1n-r|
i ine sparinans and

u gars Lanl. Encioes
||.l| meidlen nmd o PEE Balil
wilil wiiibag. Write fodsy

THE TAMBL YN SCHODL OF PENMANSHIP
Wild1 Midgs Wuslding, Hanigs Chiy, Mo,

SIGHT-TRAINING technigque improved, Eurn.'twl‘!i' mota

resulis now, WRITE: Dept, Ma “USTL"

1057 Budlong
Ave,, Los Mp;n]ua. 47, Calif.

rl‘wnae senil me your FREE Sight Chart with
knstructions.

L

| Address

POPULAR MECHANICS



Prapare for the futire,
fret ready now for an in-
fereating career in Hadie, Electronics
and Television, the gigantie {ndustry now
known in itz entirety oz K-A- Fl.lﬂ i¥=
I1--58. The field of Todoy and Tomorrow!

SIIlJP METHOD HOME TRAINING

BY A REAL ESTABLISHED TECHMICAL TRADE SCHOOL

GET READY FOR YOUR OPPORTUNITY .
IT'S HERE! Radio technical men are needed every-

where ; aﬁ;eld in action, and at home in industry ! Tralned men are
needed in the Army, Navy and Air and Signal Corps, Government [he-
fense Service and Civilian fields. Now, in answer to repeated demands
for Trained Hadio Technicians, National Sehools has extended its
famous Shop Methods 80 vou can qualify right at home, You can quickly
prepare o be of grentest service to your couniry and yourself, Yes,
right nt home, in your spare time. National's time-tested plan of Home
Training will definitely establish you, in a short time, 80 you ean hold
a good job JI.II._LI'I.ES fascinating field. Furthermore, vou become equipped
for an even bigger career in the years of reconstruction after the war.

NATIONAL GRADUATES
WIN GOOD JOBS

Radip Lab, Speclalist
"I gob @ job wefth Internallonel Telos
phere & fadio 'r, din their laboramry
° devcloping neie Radio cguipment, 1
i smbory job.*
Douglaz Neflsen, Jamalea, N, Y.

Nattonal Tratring Helps
“Promoted fv Tosiructor in
Circtld Awalyafs ol [F. 8,
Army Alr.Corps here. You
harve Redped we aud  dre
rerponsiide For mpy suocess.

Felamf GHsm,
Heoth Fleld, ok

KEEP PRESENT JGB WHILE LEARMIMG

Regardless of previous education or age, you can Train for Radio.
Continue your present job. Earn while youo learn. If mubject to
Military Service, all the more important that you get pre-training.

FREE
LESSON

& OPPFORTUNITY BOOK

!c[all Coupon for new e
riunity Hook which Trivia

uklk I‘.II.I:|1||.H abioul the b
fu y  Elee-
Erenics. and Talevion, wnd
haw you can gqualify. Alse
red  Lekson L0 demiors
prate ow fasy you con
learn. Ko ohilgation,

COMMAND ANY
OF THESE JOBS

Radio Expert
Electronics Engineer
Radio Broadeasting
Studio Techniclan
Televizion Techniclan
Aviation Radio
Ship & Harbor Radia
Remanufacture
Industrial Sound

MARCH,

1944

Matlonal Schools;, Dept. 3-PMR
4000 S&,. Figueroa, Los Angeles 37, Calif.
Mail me FREE, withau! obligation, one Lesson and Oppartunity
Beok, with full deiaili oboul haw | CAN beacome o RADIO Technician,

ELECTRONICS

TELEVISION
now/

More than 60,000,000 Radios in uwse. More than
evier before, htr_'u.u:u: of the shortage of new equip-
ment, they must he serviced. Over KO0 Broadeasting
Hiudios employ trained Hadio Technicians. Elec-
trenics, o whole new industry, based on Radio prin-
viples, i= growing at an omazing pace. Televislon,
tosn, will =oon need its own corps of troined men.
el Heady WNOW, [Here is your opportunity to get
into a permanent field of fascinoting and profitable
employment.

TRAIN DURING MILITARY
SERVICE

Prepare for Ruadio lii.;z:rl.l'h:..} Im Army
and Navy, In U. 5. Gov't. service you
inatall, opmrate aml maintain  most
I:m:hmrnl enquipment #uch as secrot
ultra-high frequency mppoeatus to lo-
Cile ulrrllil]!'n. aubvnarines, ste.  Get
promaticn in renk and increased pay
almost from the stort.

BIG OPPORTUNITY FOR
NATIONAL GRADUATES

For 18 years Notlonal Sehools has trained ambitions
men for Top Pay trades, Squarely behind you are
the mudern, completely-equipped Training Shops of
Mational where we pre-test nnd prove evary insirue-
tion sent to you. Training in your home is SO T
able to actual loboratory practice,

GET OM THE TECHNICAL FRONT
Unbquwe troining facilities give wou
!‘-l:lrlu;r'l] Trqhmmg bfme;ul] on  Hesident

i1 vrp  pElaeiple s—metid

\'\, not avallable from any ather l-n-uru:
1o our knowledge, You'll b smosed

". Wiy You Fedsive our Free lthsll‘lil.
‘?'I-rl I‘lr':IIr detaile, MAIL THE COUPON

RADIO EQUIPMENT
INCLUDED
Yoo receive modern

experimental appe-
Falus.

NATIONAI. SCHOOI.S

Los Angeles, 37 |
California __:,_J..-,-' .

ESTABLISHED

(Mail in envelope |
ar H:h N peany, ]
pos

AGE

__STATE _

T — e ——

2TA



Ennw Ele:tﬂﬂt‘y as

Expem
Know It—and Get an Expert’s Pay!

What about your future? Who ia safe today? E‘urs]r not the man

wmf' mam:r.ll'iltﬂled to stand stlll Know your job w.glr-—nrb-
ars ynuéua]: for jobs ahead. ‘To do just Lhis tn.{:ruuu.n of men
AVE USg

The Croft Library of
Practical Electricity

Tha Croli Lits s n oompletsy eloztrical edusspor. 14 i fmﬂd an DIIHH—'HI
20 yunrs of shist-sleeve & wnaE—on wobl o (b8 avluslly dops. b S juscmind
gar te cover with the kind of hand-besded faris you wast. Writlen so lhl tha
beginnet cuh sasily usderiland W yet so sound. s tharough, ikag I-Lll ika dnily
Sa000 highly pald elestrical workers and esginesre.  Urofb tells you the thises
u nesd Eo know mboul molefs. EEnefmiofs, afmelifes, somnieiators, trazafdrmis,
cireuits, Swilebbeards, bution systema—electwesl mochinery of every e
wlrju; for light and pawer—wiring of (nlshed huildagr—updereriion and m E
Im irgzmeen r—illumination In its every phass=ibe wost improvsd mnﬂrnﬁh n'f “I s
-..—I-m;.- and lamp efecis gte.—how o0 do & eeaspless job, from plennisg is,
coapleiion.

‘:!.

No money down — easy payments

l'ill in |.nl:| mal ibe soupan sttnabed xnd g mend youm the entire set of seven yol-
Bt s duckhe i ere thos b b senid B2.000 T sem ara anl Lhe balanos e Lon AR
of g‘ :I'Ww h-n?hl compon NOW and sos Ui Losia (o youteeld,

EXAMINATION COUPON !

1

1

= MeGRAW-HILL BOOK CO., 330 'W. &nd SE, N. Y, 15

innki b Ceal [ Fracd

i mﬂ'f.‘f.l.“,?.”?’u‘.’fﬁ e enterices | ".'.‘:.“.i"_.’..t"sa 50, In 40 save and 33.00
munl.tlu uﬁ kt:lnrln-q ;.r n Kl'.[l- i puid. I nob wanted, 1 @@l secien the boska

| postpaid. (Ta urs prompt shipment meite plalnly and (608 i all line, |

1

1

1

1

1

]

Hama...ooiae
Moma Addse. -
ity nnd State. .
POl Eho®is s » vwn = rres

Huma of Compaay..... -J-H-‘

i - - -

Learn this
Profitable

Profession

IN 90 DAYS
AT HOME

Money-Making Career Open
to Men and Women, 18 to 50

Hundreds of men and women between 18 and 50 make $10 to $20 in
u single day giving scientifie Bwedish Massage amd Hydro-Therapy
treatments, Thers i3 blg demand from doctors, hosplials, eanl=
tariums aod clubs, Graduates earn large full time incomes from
thege or in private practics in thelr own offices. Others moake good
money [rom leme treatiments given In spore time. Learn this dn-
teresting, micopy-making profession in your own home, through cur
hoase stucdy course, Same instruclors as if olirc
nationally knewn resident echool,  You cam win
independence aml  prepare for  futwre  sccurlly
by qualifylng for wour Diplsma.  Course ean
bo completed dn 3 to 4 months. Many earn
while they learn. Begin ¥our tralnlog st once

Anatomy Charts & Booklet FREE

Enroll mow amd we will fnelude, a1 mo extra cost,
many peeded supplies. FiIt yoursell 1o belp meot
grewing demand for massage now amd after the
war, Send the cowpom at once for complete details,
Anatomy Charts and 32-Page llustrated Beoklet,
FREE -n:t'pnlr!

THE GCOLLEGE OF SWEDISH MASSAGE
Dept, 364, 100 East Ohis St., Chicags 1. Ilisois

Please send me FREE aml postpold, Apstomy Charts,

Sa-page
Boeoklot and complets detsils on Home Training.

AAAP0E. e,
City.

Hlate..
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SUPER JU JITSU

NOW GET TOUGH
DOUBLE-QUICK!

Learn how YOU can be dangerous.
Lick brutes twice your size withonly
yowur bare famds, even when they are
armed. Thispowerful ighting system
is unbelievably eficient. You don’t
need ox-like muscles — it's brains
that count! New, easy self-smudy
COUrSe il amaaﬂnmg.lgw price. Free-trial
offer and money-beck guaranpee, Hurry! Write n;ut-arfr{r FREE
DETAILS. Nelson Co. 321 5. Wabash, Dept. C-502, Chicago

STUDY AT HOME

With A Chartered Educational Institution
Courses in ENGINEERING: Electrical, Civil, Mechanical, Drafting,
Architectuenl, Steam, Avtonasulieal, Kadio, Structural, Mining, In-
dustrinl, IILglwrur.. Potroleum, Marine, Chemical,

Coursés in ARTS AND SCIENCES: Ph:louo‘E‘hy. Edm.a.ﬂon. Letters;

Piuiblic Health; Medical Jununmanea' aycholegyi Sotlology:
Physics; Eh,um!llr_-r- Geology; Pol. Science; Theology: 'y
Busineps and Commeros; Accounting: Moathematics; Sististics;

Agriculture.
Mok inley:Rossevelt Incorporatod, 46 10-UE,. Sheridan Road, Chicago, 40

WARTIME PHOTOGRAPHY

=while preparing for a sound fulure carcer! Trained
men and women phetographers are necded now more
than ever before, Qualify at largest, eldest sehvool that
has trained many of today’s mest successlul phetographers. Dver G600
H. ¥. 1. trained men winning promotion, higher pay in pheto divisions
of Armed Servite. Resident or home study eourses. Big FREE beok
gives delails

N, Y. INSTITUTE OF PHOTOGRAPHY, Degt, 45, 10 W. 33 St, New Yark1, M. Y.

JOKE BOOKS For Adults

The kind they like. You will be both a Riot
and the Life of the Party with a set of thess
pocket size joke books, They are full of En=
terialnment, Fun and Humor. A set of six
books oaly Glc or a speclal assortment of
12 books all different for §1.00. Print name
ond address, pend cosh or stamps too
TREASURE MNOVELTY CoO.,
T2—5th Ave., Dept. 1203. M. ¥. 11, N. Y.

re. FREE: Baok,
Dept. 5C. Box 928
Benver, Cold.

NEY
BE AN ARTIST'

Trained Artists are Capable of
Earning %30, 550, 575 a week

Usa Your Spare Time to Proparae for a
Profitable Art Carcorl COMMERCIAL ART;
DESIGNING and CARTOONING—aill in

ONE complets course. No pre-
i iy anry—wa tench
mdreds hove probGted

1 meths o, TWO ART OUT-

information  in

WASHINGTON SCHOOL OF ART
Studis 123 K, 1115 15th 58, N.W. Wash, 5. 0. C.

sy booklet ond fall particialars ADOINL

P
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Are You LOSING MONEY on Work You Can’t Handle?

= LOSING TIME on Hard-to-Do Jobs?

SEE HOW THIS AMAZING MANUAL Js
WWORTH 2 EXTRA MEN” IN YOUR Sopy

I- MO MATTER WOW TOUGH
& JOB LIMFS N

You Can Do ANY Basic Repair
Job on ANY Car Built Since 1935!

HNo need to k

m
just don't
ﬁnuush han

ke adding **

Fou
hoave time, or

mechanics'®

Nearly 200,000 Service and Reo-

to do §t! Used by T, B, pair Factson All These Makes:

Army, trade, technieal

- JuST LOOW INTD
MoToRY AUTO REPAIR RANLAL

LLECT & WEAT PROFIT=
OM A JOB Yau THOUGHT Tou
WERE "TOOBLIY T WANOLE™

-

i

to TF“" Bhlf when vou pub
MoToR's AUTO HEPAIR
UAL ¢n the jobl

‘With this book en hand
rb'l.l ein ] hi
FOm cnrburmz:tunr“ﬁh:r e:ﬁ

1
up make, modél,
and joby in the quick index
in this Frut book—and go
to work! Clear, illustrated
instrustions lead you step
by step.

To make such an amag-
Ing book poszible, englooer-
edltors of HuTEJ:\I!!l M:E;—
zine eollected and “broko
down' 150 official £
shop manuals for you,
spotbed all wital rﬂ.ur In-
formation you need, dove-
et L 5

f - i} et
book,

No Other Manual Like it!
This BIG bock—gver 800

Botine 1n shurdy fabrikoid:
5 & =
brings you nearly 200,000

parvice, repalr, adjustment,
iy nnﬁméi:“m] }.m

ram
1915 to 1942, More than
1.000 eut-nway photos, dla-
Erams, drawings show E;Dl:
exagtly WHAT to do, HOW

sehools, thousands of auto Americon Ford Oldsmobile
seTvicemen, Banlom Grohom  Overlond

The PARTIAL Table of Avbum  Hudson Pockard
Contents shown here can Austin

anly glve you an idea of
all the thousands of jobs
this book covers, Hundreds
of “*war-timely" " pointors on
maximum mileage nnd per-
formance with minimom
fuel consumption. Pull
wheol alignment data to
preveat tire waste WEAT,

SEND NO MONEY

Just mail coupon below—
withou? money! When post-
man belngs book, pay him
nothing. First make It
shoae imu what it's gotl
Actually try It out on o
few extra-tough .luhu. Bes
for yoursell how its quick
index, easy instruetions,
and clear pictures can save
¥ou time, trouble and
money=how the book can
pay for itxelf the Arst few
days you use itl
Unless you agree this is
the greatest time and
work=saver you've sver
seen—return book In T
days and pay nothing.
Mall soupon today!
R B Dept., Desk
C, 572 Madison Avenuc,
Wew York 23, N. Y.

Hupmobila Pierce
Lafayette

Bulek aye Arraw
Codilloe  La Salle  Plymouth
Chevrolet Lincoln Pontioc
Chrysler  Lincaln Reo

d Zephyr Studeboker
Ds Sate  Marcury  Terroplans
Dodge  Nash Willys
640 pages; 50 pages of earburetor

text, charts, lustrations, covering
all models,

m 7

Ower 430 charts, tahbles
Important spa-nﬁ'lml:ima.
AnCEd, MEASUrements, arranged in
han including: Tune-up
Chart: Valve Measurements: Com-
Ermslm: Fressure; TurEuuu_u Wrench
ing: Starting Motor; Engine
Clearance; Main & Rod Bearling
Journal Dimensions: Generator;
Clutehh A& Brake Bpeclfications;

Front End Measurements, ete
Detailed, pictured Instruetlons
on Engines; Electric, Fuel, Cool-
ing, Lubricating Bystems: Trans-
: 'Whl::ts'b Front Ends;

5
Unlversals; Rear Ends, etc., ote.

7-DAY

A FREE 3:22%

Same FREE 7 -Day Offer
”m?" on Mew MoToR's

TRUCK REPAIR MANUAL
Covers all types Gasoline En-
ned: Diesels, Hesselmans, Fuel
tems, Covernors, Lubrication,

Tgnition Systems, Starters, Gener-

ators, Clutches., Transmisalons,

Axles, Torgue Dividers, Transier

Casrs, Brakes, Stecring, otc. Check

box in coupon at clght.

MARCH, 1944

oTo

Publlshed by
MaTeR, The
Looding Au-
tamotive
Business
Magazine.
MaTolR' s
manuvols as-
sure high
standards of
repair work.

———ﬁ

IC, 572 Madizon Ava., Hew York 22, M. Y.
eck box opposite book you want),
IR MANUAL ({formerly *“"MoToR"
Factory .’S'Pwlf Manual™). I O.K. T will umitrtl Enq‘il {?n:?l‘
T T S b ety i A7)

n'1 days, (Foreign pricé, remit §1 in cash with orderye © "

MoToR's TRUCK REPAIR MANUAL (Deseribed

the box, ) If O.F. I will remlt $2 in 'I'{dl,y:. and t.ﬂ.tmlsghthllg
months, Optli:u:r i8¢ delivery charges with fna) poyment

£8.35 in alll, wise T will retu
i!‘ml:n prio, Tamit S11 onak with ik L Postpald 12T daye.

HRush to me at once:

MeToR Book Department, Ilnt':Im
I MoTeR's AUTO REPA

Nume
Address

|

I

l CIL,
I 7.
L

Age.

Btate
SAVE 38c! Check here if enclosing full pavment f(check or

money-order) WITH cogpon. We pay 350 shippin sis,
Bame 7 return privilege, g e

] — — O — —

e r— —_J
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HERE IS YOUR SUCCESS CHANCE
BE A

RADIO-ELECTRONIC

SFRMBEHR\‘ TRAINS \'HIJ (IUICHI.T
FOR WAR AND PEACETIME WORK

YOU GET A DUAL-PURPOSE RADIO SET

The offer [ make you here is the opportonity of a lifetime, It's
vour big chanes to get ready for a wonderful futore in the
swiftly expanding field of Hadlo=
Electronics INCLUDING Hadio,
Telaviaion, Froquency Mndulnuuh.
and Industrinl Electronics. Be
wisel NOW iz the time to start.
Nao previous experience is needed.
I supply you with Radio Partswhich
;uu usg Lo gain pre-experience io
pair work. These same Parts are
uped for testing amd for Signal
Tracing, eto.

PREPARES YOU for a

P .wnumnadmmmmmwmmm
The Spraybe course Starts right at the boginning of Radio. It gols
the warious subjecls scross in a clear, simple way, [ make it casy for
wou to learn Radio Set Repair and Instaliation Wark . » by practical,
Eﬂwlﬂ. timie-toalod méthods. I teach you hew io ‘inatall and rCepalr
lectronle Equipment. Soon yeu'll be gualified for o poaying jobs
in gmeer of Che nation's Radio plants dolng war work O, if you cnier
the Armuy, Novy, or Marines, my troining will help :.-'vuu. win higher
Pa¥s

" g= " "JUST OFF THE PRESS!

SiHow to Test and Repair Radio
Sets Without Meters"

DTune 0 e fimgmeny
YOURS FREE THese
TWO VALUABLE

FULL RADIO SET

wolume tells aboat an amaz-
ingly simple, yet efficient
method for Radio trouble-
alvoating and repalr withs
out use of regular ogulps
ment fmade searcd due to
War, Send for this :FH.'EI.
boale pow wullr.— the uur.- %
Insts and alomg with
will soiad You another l:-l-}:
FREE book descrileimg my
la = Ei-.-ﬂmn-bc tralning,
B Coupon be

“MAIL COUPON

! | P
SPRAYBERRY ACADEMY OF RADID
F. L. Sprayberry, President
Box SO0ORGC, Pusble, Colerado.

i of “How
EHRS'™ amd *How 3 MAKE

1"l pasi

1
Fusly FREE o TEST smd REPAIR [l
lml:lu SE‘TB i-'1‘£'ii!|1|:|ul'. M

MONEY

Nmu..naan.aan.a-n.--n.--l--1-1Il“lﬂ“l-ll" ﬁt*""""’""
AMITEES cvsnvnnvsanssnanss

AEFEsEERARE U NN AR RN R R R

[T T ———
on penny osteard)

lar Mechanice!

CHEF s v v s

L ] +
iMall fn plain enwvelune ar

Say you saw it in P
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JER ARREST!"
There’s a Thrill
in Bringing a

Crook to Justice
Through Scientific

~ CRIME
DETECTION

I have taught thousands of men and women this exciting,

rofitable, plessant profession. Let me teach you, too,
ﬁm your own home. Prepare yoursel in your leisure time
to fill & responsible, steady. well-paid position in & very
short time and at very emall cost. What others have done,
you too, can do

53% of All American
Identification Bureaus

Employ students or graduates of
I.A.S. This fascinating work is easy to
learnand the training is inexpenzive. You
too, ean At yourself to fill a resporsible erlme detestion
job with pay and steady employment. But don't delay
—fxet the dutnlis now. Let me show you how easily and
letely 1 can prepare you for this fascinating work,
i g spare time, in your own home. You may pay as
rou learn. Write today for free Crime Book.

F R E E ! “THE BLUE BOOK OF CRIME"

h i " fi's = 1.hr1!:€r Tells about some FHIJ'L;‘ st
n.lml ng erimes uﬂrp-rrp-e and thity wers salv Fudih
very mithods taught by LAS, Send pow=be sure o slale age.

IHSTITI.ITE OF APPLIED SCIENCE
I:upt. 1353, 1920 Swnnyside Ave., Chicago, Illinois

Be A
FINGER
PRINT
Expert

.' Tan SKINS, make up FURS

Be o Taxidermise. Double your kunting fun. We

!n h you at Home. h‘luuntﬂ-‘lrﬂ;rﬁ\.nlmﬂj,ﬂsh
comemon ppecimena. Fun and profits. Decoraie

|-.< me and den MAKE MONEY. Mount
athers. Hig prefts i spacn iime. WRITE TODAY.
Banae ety et " FREE BOOK
M, Mow Frow. gund poﬂ card, Stais your AGE.
HORTHWESTERN SCHOOL OF TANIDERMY

bDopt. 3373 Omaha; Mebraaka

ANY BOOK IN PRINT!

Delivered at your door. 'Wae pay e. Standard
agthors, new books, popular editions, fiction, ref-
erence, medical, mechanlcal, childran’s books, ete.
—all &t guarambesd !Ih'll!‘l- Scnd card mow for
Clarkson’s 1944 Catalog.
W

FREE M0 fnon i
of ZHIOL GO0 hook
TODAY!

ak fllastrated book catalog.
llorature. Tha "-"-l-rl-"ll HLakidie
I\:wl-rll. FREE if youi write WNOW—

CLARKSON PUBLISHING COMPANY

. Pli-dd, 1353 5. Wabash Ave., Ehicage, i
730 ) SHAVES FROM 1 BLADE
- AMAZING NEW

BLADE SHA RPEH ER
b

8,
HAZOROLL
jrrt rops un'-:nih

rgem
mrdsame, compact, stordy.
Hilast Femrs Maiban (el gife.

o SEND NO “DHET' 'I»\-rlu today, Pay mtmuruﬁlr

s fowr conts fowlaEs

BRABORDLL for b daya I.I'u.. Tr i e not dellghted with
amputh, welvet shaves yoa gei, r:1u|h- RAZDRULL: and wa'H retsrn

your doliar, Hurry—order faduy., ATOROLL COMPAN

§20 North Michigan Avenue, Benrl. 503, Chicage, nokx
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[éstoning Poil!

ALEX. E. GORDON, Indianapolis, Ind.—
legislative representative of the Brotherhood
of Locomotive Firemen and Enginemen—
brings good news fo hundreds of mothers
of missing servicemen, through hiz hobby
and his faithful [6-tube, 1940 model

A{..WA?E a short-wave radio enthusiast, Alex.
E. Gordon has spent many a night listening
over his 16-tube Midwest Radio to foreign broad-
casts. Several months ago he noticed that the Nazis,
along with their propaganda, were mentioning the
names of a few American prisoners each night. Mr.
Gordeon began to jot down the names and sent post-
cards to the parents of the men named. The response
to these cards was so instantaneocus and gratifying
that Mr. Gordon induced others to join with him
in a Short Wave Listeners Club—ecach member of
which is allotted a definite time at his listening post.

Mr. Gordon feels that he is amply repald for his
trouble by such grateful expressions of appreciation
he has received: “It is a patriotic service for
which I cannot thank you encugh’” . . . God bless
you for your kindness"...and other similar
statements receéived by this Midwest Radio owner.

Just another case where a Midwest Radio, famous
for its ambility to pull in long distance stations
even under the most adverse conditions, is doing
yeoman duty, until Victory will permit us to turn
from our production of radie and electronic
devices for our Armed Forces and resume the
manufacture of finer radio receivers—at lowest
Factory - To - You prices and at savings up to 509,

ESTABLISHED CINCINNATI, OHIO

1520
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The set of
books
that makes

MASTER MACHINISTS

and leads to bigger pay!

This big home-study and reference course gives you the
practical facts on machines and methods you need to ad-
vance in machine shop work., Take sdvantage of the other
man’s experience as found in books, to solve your problema,
increase your efficiency, with

The AMERICAN
MACHINISTS' LIBRARY

6 volimeét——23168 pages—23516 Iustrations
(A eombined homa-study course and reforence llbrary )
lu !lhnr‘.l-' l.'n!l' ma.chlnuﬂmp praction was written for eal Fe,
he best, methoda for every kind of machine shop work.
,'f;,“""'"' lathes, drills, and other machine tonls and thelr
n.mtnmu.uu.g m.umnu apeads Ln dmie.u.rdmn

P E Lm—ﬂu [l|ﬂ|'.¢|_'|" illustra e | best kimd
HI}I m|
e shop man who wants to :ﬁﬂﬂm himsalf,

"-I' maney lwn—llcclll price—sasy payments.

o e o0 S i, G Ay

[ |
! 1
I i
1 i
: et i
e et a i ety vt B SR o el (s fmen :
i i
! I
I |
! i
! i
L ]

. .10 go to College?
-« Or to enter a Profession?

ax Aceouniing, Arehifeciure, Nurrd r|
ng, Soclal Werk, Osteopathy, Bea
, Embalming, Mmmdl'.Lm.

> .. 0r get an Office I'usntmn?

tieally MUST finlsh High Sehool
u.'r Elm pl e l! ﬂehuul. Cr:lu.rl-
abillitles

wuh}auu for
jp . lLrndI.: Iclrzi.j"ﬂ EIJDJMEI
n Bubjects I des) Low tuitd

lengo, est. Jﬂﬂ?-and.n-rﬂeﬂ (i)
tora. Fl:dd: mmm education NOW. Write

RHigh School Course
at Home Finish in 2 Years

| Deniiniry,
L’uﬂm

Imh- Schoel, I:I_LItul,l:lnnl Ave. st §8th 81, Chicage 37, lIL
§ , Gentlemen: Send me FREE Information covering spectal trafn=
i Ing in subjects checked below. INo obligation on my part.
] O High School Couree 00 MMesel Engineering

0 Cost Accounting for Mig. O Drafting and Design
| Architecture and Building for men & women
1 E Automotive Euﬁnurl:.l. 01 Plastica
B [ Business Managemen C] Private Secretary
g O Electrical Enllnwr\tni O Mechanical Engineering
i [ Elec. and Gas Refrigeration |:| Aviatlon 0O Radio
s O Alr Conditioning Sulesmanship
a O Rallway Tralning l.’:l- Ehlphullldlua
[ |

Slw you saw it in Popular Mechanice!

32A

GoraHOT 1dea

OR A SWELL CADGET?

Let's get together—omr Engingering and Production
Stall and oar Unlimited Finasting will develop and
premote your brain-child for P. W. P., and arrange
for patent. You are fully pratected=Specializing in
Flastics, Electrenics, Metal or Wood, Write Today,

i

NOW MADE EASY!

Hew coume far praciical
men, mechunies, earpeniers.
fix-ii mhops, ec,  Leasn bo
L Eeys, |II|H [[i%3 IH llt"-ru-dr
ke mulurh{- il '
[end tnme for {“r‘l dlwtails,
Fo obllgation — wrile toaiay]
Melsan Co., 331 &, Wabash,
Degl. C-TOF, Chicago.

ELECTRICAL ENGINEERING. Gel grasp of wide slec-
trical fisld, Modern, Vi uﬂmmhme. Theory made easy.
RADIO ENGIMEERING. Eitrs &ne eourss o radk, p

1*.5‘. :‘rﬂn o s b ”E?-“hh man, :ul muumut-::li

I-:lﬂ'-l'
ek SR
lu Bl= I
3 g o L T

ITALIAN ACCORDIONS

!llud-l- Very besi. Lowess nrln-. Huy I:llrtri Flrlm'!'
ve Momey. Bend nama snd sddress

ITALIA & P. SOPRANI ACC. llll"l:.. I:ﬂ.
333 W. POLK &T., GEFT. PM-3. CHISADD, ILL.

_— e =
:mulr “ulr.l'?-n @A Marhine or Tenel m....[nnrhuﬂ__muph ey L T

WTH Ir iy making S04 Lo § I.gl:H.-I - |,|-|n||lﬂzbli|:
1.|l'tr,|r -n|| ng for more machine and toal designers than avallatle,
ﬁn 'lu'|ll11'p'. Hush pama and Eind of job wanted

P‘ fucts
nlllﬂ IH'I‘I"ITI.I‘I"I OF TECHMOLOS TIZCH-HﬂI.lJﬂ'I' Box 145, Greenwville.

STAMMER?

Thia new 128-page book, "Btammering, Ita Causg
and Correction,’ deseribes the Bogue Unit Method
for eclentific correction of stemmering and stut-
toring=—succensful for 47 years, Benj. N, Bagus,
Dept. 1810, Circle Tower, Indlanapalis 4,

kearn CART

FREE TRIAL LESSONI Cash In on your
AT HOME—BY MAIL. Huove funl nke mone
perience needed 10 SLAFL. \\-rll.u tilay for FRE
malled postpald, No ohllgstion

Moo -{!l.nul-n Sochool., Dept. M. Arg

lel:udltl opportunities, Frepare in npuru
t]nm Ensy plan, No previous experienca
mmml}n Bk educatihon sumelent.
Hem‘l hxri'ru: booklet “Opportunities in Pho-
tography", partcul ars A Bd requirements.
.ﬂ.mn-rlcin School of Photography
1F1S Michigan Ave., Bept. 1353, Chicago, 110,

FIERE ARMS AND LEGS!

Light, mrrw:t!r fitted, strong and com-

fortnbla. 'Nn.turul AppPEArince,
Brocea for all deformities.
Sclentific design, Fair Terma,
G10:-3rd Av, 5., Minncapelis, Minn.

Easy to ﬂ-; |_-u|- lrrul--- worA spors in' tlres.
ail.‘r- Lll:l , ralncoats, bosts—any-

HEND thHOLE o

“E "'lﬂﬂ'lﬂ?ﬂrluﬂ i
- Sﬂ'l-ﬂ 3 Tt
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Here is the HELP YOU NEED

Get ready io meet Keener job competition, now and when wartime jobs are over.
Hig money and many other
Heoro is the help you neede==EARSY —OUTCEH
Thousands of men have already used these famous books.
Beginhers and eiperienced men slike have doubled and tripled thelr earnings
with this help. Youi tads, Gab Dow el the spedial kiowledge ¥ou feed lor L6ph pay,
This iz your GOLDEN OPPORTUNITY.

Get into one of these hig opportunity fields.
tages awalt you |f you propare now.
AT LOW CO

betier jobs, or a business of your owh.

REFRIGERATION

15
Million
Refrig-
erators
Mead

Serv-
ice,
Repairs

New Printing Now Ready
Almost 1000 Pages
408 Pictures— 17 Dia-
grams in Colors Makes
All Refrigerator Service
Maintenance, Repairs
Simple as A. B. C.

THE BOOK OF THE HOUR

No new refrigerators being made. None for
years. Millions must he kept gulng Orwmers
will pay big for competent service which will
be needed more and more. Get MODERN
GAS AND ELECTRIC REFRIGERATION,
the mon-technical guide to all types of o=
frigeratora and gev your share of this new

rafit. Got a job or stort your own service

pEiness,  This hook will help you  make
money anywhere. Sold on money-back guar-
anted. Price §6.00.

MODERN WELDING PRACTICE

Just published, Newesi book on all iypees of
-\mu:lmu; sl hoat brealment of metals, Fitten

ricodmized um'-'l.\llxtn in 1r;lnl-l~||i e T
mdulllcln joh=, 430 Pages, s, Pracs
boal and Mon-Technical, Covers l':"-'m;h"'l: yual
need 0 know. FPrepare for best pay jobs now.
Frice B4.00.

SHEET METAL LAYQUT

Makes shoet mctal lsvout work so simple the

ANYERE Gl F AT, i*!.mutuﬂ.l of men 'Lu..ll:.r
needed for this Illz-lu work 1w, Even ok
this new insiructor on
part of all shect mctal work,
carciully cxplained.

D0 ANY JOB. .
FASIER . . QUICKER

wfler Lhe war,
ot In:u tgt easiest, cloanosl and best paying

Hize of bonk 8 1!|:I1 inches. Price 300,

VLT

SEND NO MONEY

Select the Books
YOU MNeed Mow!
We Ship C.0.D.
Anywhere in U. 5.
and Will Refund
Amount Paid if
Mot Satisfactory,

HELPS FOR

BIGGER PAY

AUTO BODY AND
FENDER REFAIR

Dwriers will ..llu,-nu LT
fo heep care looking new bhe-
cavse [ow new Ccars available.
Thiz honk b5 & practical moncys
making gukde. ideal for shap
DWHRErdE  &iEl  Cvery  Edam Wi

'ﬁlllllh a2 I-I|.!|Ir| h::-r the :u.lllllma
to be spent in Kedping old
lonking rianw, ql.l hﬂ 1|-1

Fender Hﬂ'-'-l-r-: conthk .u 05
pages, 32 i:l]u-'t1r:||.imu Cove
ors  methods, in

1, =-|.n|;|l1e Eung;\u.n-c 2 Prite

ﬂle Famous DYKE'S
CARBURETOR BOOK

Best pay of all ftlime= for those
who specislize in thiz work

& Almisdnrd gulde for o g
eration.  MNew elitlon covers
viaglng fune-up, Ignition, cars
burection,
fuael paamgs,
walwen, ofc,
#44 pages,
D49 Ihilas.
tratlons,

8a,

I."|.L

worked out in deswiogs s

Auts Boak, . .
E Dyke's I:.m:uumr Boo
Shact Moral !.:gwul

If romittance secompanies order we will pay all postage charges
wiber some return privilege.

FREE TRIAL IN YOUR OWN HOME

Used by Army, MNavy, Other Government
Depts., 200 Schools and Industrial Firms.

. Now and After the War!

Lead-
ing
Auto
Book
for 32
Years

World’s Greatest

'AUTO BOOK

NMEW 20TH EDITION

New Material on Trans-

| missions, Trucks, Trac-

tors, Diesels, Aircraft
and Auto Engines

o with millkons of cars naeding
mnillllon copics Tepales I{;IMI.II:IIDI..HE-I.IH af @ =IW1I-||.!-
of 20 cdltieny od do d thi WO FUAL L ik
ﬂrﬂﬂ:'sh::u farmaus DYEE Auto Book moere tean

wver LBoforc. Brand new 2000 Fdis

been Baold, tpon covers all principles, eonstnses
Gives apocifi- thon, |:nan.:llrl'l 1l|.;|l.:;:-rmln:r %f"“‘}.ﬁ-
phlos & remedies aof & CArfi.

gt orkil's Biggest book valug $6.00.

CAS:

This blg book, a complate auto library In one vol-
i, hfy 1483 pages—A4600 illustrations and dia-
grams—weighs & Ibs.—equal ta 4 ordinary baoks.

Mail Coupon to: Goadheart-Willcox Co., Inc.,
2008 §. Michigas Awve., Dept. 13, Chicage 16, ML

Over a half | w

SEND NO AMONEY ! Mail Coupon

GOODHEART-WILLCOX CO.,
2009 5. Michigan Ave., I:Ilpr.. 13, Chicago 16, L
a i aetman, plus fow ofnta
Eﬂzths'?ﬂkltl ﬂwﬁnhﬁs Enb 131:]‘». u&l}; g wlLTI return i 3 days
and you will refund moncy pald you
D Eal & Eleciric Refrigera-
on

Electrical Wirim
L] I I: 3@
E Body lﬂd Fir '!"l'l.eh""

5.00
[

a.'gz O Alrcratt Snest metal. 390
s [ Airplans Welding
Ll lEZ.00 0 Shep Math, (2 weli.). J'-l ¢D

NBME o4 s snsdbragndsunannnemiissdtdssasnuamnmnnrnissne
ELECTRICAL WIRING ... bical frstruction on
every phase of housc 'nlrlrl-lc|r|-v:u.-||n-'a‘mr| ofump.  Cord fOFTher Uian Address ciaramsameRmibRidEEdEEISR e N RN ERR RSN
(1713 n-uln nn subject.  Hamd- miyle.  Gives Nuatinnal Fleciric
gnd mes, (G0 I.Iluall:rnllnnn II":'I:'“I-'.'F'I work will rench new i
ghuu:rruar Got stamed n a2z O nrenrenisbndsgsdgsisrnnrnarrnren BUNEN: s casansanenmss
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&‘*ﬁﬁff ERS, Efﬁffﬁi'
| DRAFTSHEN, METALSMITHS~

NEW—100 clear and cencizse weld.
ing design ideas gleaned lrom
Eracticul experience of others.
very idea elearly shown by draw-

ARC WELDING

ingse—easy to understand and ap- ki FEVE YOu iany fumes ifs cost om povr
ply. If you are inlerested in next redesign projects. Order mow, $3 50
welded design, you can't be 3 f Pestpaia |
without this book, nothing else i s '
like it. 53:50 Posipaid, 5 days #8512 Pages S0 &)
uilrations, Complete | |

upp raval,
margal and text

”m baok an Welding

Postoaid-$200

)

REFRIGERATION s

—F— -
— .
§= ——— 8 AND AIR CONDITIONING
= — = Learn at home—how to start your own repairshop on lit-
E% ——] tle capital, Mo previous experience needed, Wﬂmgxuahnvl
— _—— = cdueation suflicient. Splendid appertunity for older men.

Prepare now for after the war. FREE illustrated booklet.
MECHANICS TRAINING SCHOOL
4701 W. Pico Dept. P-3 Los Angeles 6, Calif.

BOOKS SENT FREE

oM APPROVAL. Just mail the coupon
and we'll send you n complete set of Six
Big Auto Books, 20th Edition. Whather you
are & mechania or helper, expert or ap=
prentice, auto owner or driver, take Im-
madinte ndvantnge of this FREE EXAM-
INATION OFFER. .

MAKE GOOD MONEY MOW
HOLD A PERMANENT JOB
Amerlen's autos must be kept in service,
! now pod after the wnr, Men with “know

II:,:W.W;i m]{nhdgmn.nrd at hig p;yhn'!r;mw

oks wi elp you get an an

CAN YOU FIX IT? important job, or glve you a chance to
Thass woudes Ty, ATl into business for voursell now or Hﬂﬂ:h..m 18-, Ipuur el

..1.. ...“_.,-m-u; re nlnmv:]' mter. Any man who half trics to ime

aal justmonts, tu prove himself can learn noto servicing

koem 5 car at I and repairing by this guick reference R

gl ’g;;, meothod, Use the JIFFY INDEX to find

desd and  operation, ©asily understood onswer to nny nuto MAKE MOMEY. Thousands needed—Wor demand
BorkfE LR |rn|.t‘b1,un nnd how g;ohlem Thegs wonder books prepared prent. Wesopply beeeders pnd by the voung. Welte 10-
R ihem Wl eleven of America's great aviomobile day for FREE illustrated bulletin, RESEARCH SUP-

i luabl - ¥ :
e 1B VOLUMES ﬁflfuf;i:;\mm?:udhﬂm oapon TODAY, | = PLY CO., Dapt. F=1, 2436 W. York St., Phila. 32, Pa.

T

ratiods, - wwirine 'dis: | A year's consulting priviteges with DA . o DA o
E:gn.u. ete,,  ineluding our gnglnoers Iven with

.;‘..g:tnnlnl.::;l." h:-nl.l'li_: these books 'wllilm:t charge. . - . :
ahle ‘Sioth Binding. Vocational Publishers Since 1898 i R AT W—
AMERICAN TECH'NIcl.I. 5 lt'l'"l' Ill t .I.-S:I-l Y C

prexel Ave, at S8Uh Bt Eﬁqnw 37, i - ot J1-A. Hew U. 5. F"'"‘t

1 would 1ike to examing your Six-Volume f'r, of Puln Baoks, :I: il
the delivery charges only, by [ Fioam

ra th b Frotnt.t Your Idea: B

B S R e S0 BT ATENTS oot Y i eaho?
T D i, E D o O CLLER IRCTioR S8 ol ek OF INVENTION" folder. Exceptional Personal

nnme T e prrupaspap Service. Excellent References. Estahlished lﬂlJIE

E. E. VROOMARN, 571 Woodward Bidg., WASH,

ATENTS/)

AND TRADE MARKS
€.A.SNOW & €O.

AMHTIEE s sas s s s s s B IS F R R s B AN I H A SRR BRI BB

City. L e BLabG: casssnasnmansnns
Plﬂ:u‘ ul:t,anh. IH.‘tEl lt:ﬂ.l.nl: nge, nnl.'npatlm and a.d.drus af emplo r:r
apd of at Ieast one business man a3 reference.  Men in service, also

plense give home pddress.

lEAII MAKING GAIITOCIHIIE

E TIME == by Easy Flﬂun Chart
i Mnh'nglhlh-u: hae e nand T tmlp

8,7 iout O L, ~
. Stran) Hegm =N Registered Pateid Aitorueyvs Since 1875

L] r.nanqr athers, I:K'm w]u]n Iu’;n
-'I I::l'lln‘t (to Test your abilityd,

Wrile Tor Free Book and “Certilication of lnventlien” lorm
427 SNOW BUILDING, WASHINGTON 1, D. €.

N ¢! e this couprose, INOW

Duhﬂ are du.nlunmt m mlr be m promptly as to b mubl:ll and send 2- D Calumblan lm N
My personal service you o cony atm.r m nr, L. F. Rﬂﬂﬁﬂlph 8 w.mrn:“. D. i
uffﬁ“umﬂn:‘ i Iwmblmggf &t you fm’ 'E";&fm“w ?’ubsgu I Iwlkll Tao | Please aend me at onoa, free of charge; yo ﬂ'
me o model or drawing, or exet td of Invention torm. | page booklet and "Record of I:I!'hmﬂnll“ m
od description of your Inventlon, and {Dver AD yearg umm 88 5 Reglstered
86.00. 1 will muke & search and report Patent Attorney.) B R e e S S an il
n pEnsﬂ"nL EﬂnFlnEnTlNL pnTEnT EEHVIEE m+l+lllllllllli+++i+illllll RN Yyl ]
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HOME-STUDY COURSE

IN 3 BIG MANUALS
B x llin, (e

50 LARGE

LESSONS

teacher and
wuthor af
many hooks,
directad this
preparstinn.
Inetrm ]
ko bflp wou
sy atyvour
bosas i
imcludad in
Lhe mardow
ST T
wmch page

COMPLETE
3 VOLUMES

1584 EDITION

GREATEST BARGAIN IN RADIO TRAINING

Get a complete course of training in practical radio and electronics for less than
the cost of a single book, The fifty lorge lessons, making up the course in 3
volumas, aré simple to follow, emsy to master and apply. Mooy drawings,
oxnmples, disgreams, and inslroctor's suggestlons idn the gide column., on each hﬂlt:i
help you move slong quickly and fAnd learning inlerosting fun. Beview gquesiions
the end of eseh lessan 1H'rrru€yuu to chock wouF progress, You objoy leaming Impartant
ESfiR 0 teckuonls Secle, 1 0 mursrisingiy, shoc L, You afe ready 1o o Biga
Fel HK, 13 of W 1) G other ar=
winning tasks i1 ihe growing Electronhe and Badio inauntrles

LEARN TO REPAIR RADIOS

Voluma 8, of the course, includes lessons, service hints, and
'l:rnub'l.c-lhnotuﬁ' charts which will show you how to repalr radlo
sets quickly and easily. This section alone is worth mony times
the low price of $5.95, for the complete 3-Volume course, Send
me-risk crder coupon today. Look over and use these lessona for
10 days without obligation. You
have weverything to galn — and
nothing to lose,

GET INTO ELECTRONICS
NEW MONEY-MAKING FIELD

Let this authoritative, ensy-to=-un=
derstand, practical course pave your
wni Into Elactronics — the money-
making field of the fulure, Prepare
now, Use this training in gou:r SPRTG
tima to get shead in & good War-job.
Be ready to grab the opportunities in

These lessons
will tell you
all about ...

ume Coursa

hints on the job. All topics com= |

RADIO-ELECTRONICS

Electronic appll

your radiosgloctronic st
cont or obligntion. IF
the complete course o
three large manuals, is yours to kes
for only £3.96
ng for the examination.

Facsimile, Telavision, post-war Electropic developments. costs you noth
Recording, S“Whﬂk Let these leasons troin vouo, serve ns

Alignmant, M

Radio servicing

lie” netoed “prabicy tntusnss | NO _RISK TRIAL ORDER COUPON |

AMAZING OFFER

New 1944 rudio-clectronle course of 50 large
fact-packed lessons; covers every topic of rodio
and modern  electronics; bound in thres big
manunls aml #old complete at the unbolisvable
bargain price of only £3.95, aothing else to pay.
Now is your chance to take advantage of this

nedbey-enving offer. Let this hanee-
study Course puide vou guickly to an essential
high-pay job in n radio plant, or in electronic
War ledusicy, or help you open your own roadio
service shop, or aid you In getting higher rank
in the Army. Learn radio nnd electronles to enrn
more misikey now; prepace for the after-the-wor
oppdridnities in Electronics,

THREE COURSES IN ONE

You will find this complete training of GO lorge
lesaons is really three distinct courses covering
(1) FPractieal Hadio, (2) Applled Electronics,
wnd (5 ) Rodio Servicing, The lessons are olear,
prociicel, imteresting, casy to master and gse,
No speciel educntion or previous experiones is
needed. Notice in the jllustration of the manuals
{at the left) how the helpful explanotion d
remarks, in the narrow column on each page, ro-
plice the teacher. These comments guide you
over the hard parte, stress the more imporiant
points, show you how to pecform many eduoa-
1 | iments using any home-rafio, There
5 of review sclf-testing questions,
g8, pivlures, diagrims, amd service
These newly prepared lessons will teach

dig, transmittars, test equip-
ing, ond every topic of Elecs
lls, X-ray, metal locators, air=
plene benc I, recording, facsimile, welding
controls, te , el

BE A RADIO EXPERT

Trein guickly, in your spare time and in your
own home, for & well-paying interesting job in
tha g:r.'pp.m:hnz two-billion dollar radio-electronia
fndusiry. You befin with elementary principles and
ulskly  progress practical explanntions of radio
tullding, servicing, and ol braoches of Elcctronics,
In these well writion leAS0ILE, Cxperis {rom every
D o ledns i, Gy Eaihed. Juilog Sears of
Fou o lch L
ERcLicml urlﬂmaiu- Thest easy-to-follow, well 1lhes-
lesaons will £ive you the useful =t
needed to obtain and get shead on the jab,.  Send
colpan today, cxamine and use all three volumes
without obilgation.

=
linta.
you all about sl
ment, rudio ser

POST-WAR OPPORTUNITIES IN ELECTRONICS

eationa, devices, and acoomplishments, not even
imagined & few yesrs ago, are now helpin
Unforescen and
will resalt immediately after the War. The :
ment in the radio-electronic industry will compare with the rise
of the muto industry after the last war. Plan and prepare to be
in the midst of this opportunity. Let
thia lowest priced, homae-study course
give you the needed training.

SENT ON TRIAL FOR 10 DAYS

Take advantage of oor no-risk exames
ination offer. Send trial order coupon.
You will receive the complete 3-Vol-
for 10 darys use.

us win the War.
unlgue new clvilinn uses of electronles wnd eadio

pEace-time advances

Monep-Back
Guarantee

You must bo one
tirely satisfied or
wour monty will
be immediately
refunded, You are
permitted tomaks
full wuse af he
course for 10 days,
on & trisl baeeie.
Suprerms Publica fims

Begin
wly without
ou are pleased,
50 lpspons, in

full price, otherwise It

Colaie S e e e _aie. o |

Gages,
Electronies In Industry,

Radlo cinuits, HIIIH. ﬂahﬂr imdexed = nll subjects ecosy

find. An educationnl value that
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‘| suPREME PUBLICATIONS, 328 S, Joerson Sk, Chiesgo 6, ILL.

3 tieal Radbo and Electranics
Tutlnﬂlal;ld:? “{I& cannot be duplicated at any time. EEL‘.'-""E:I 0 ";-1: ol e e " I
au:;:lnu. 'B!I.;ﬂl‘ll. LIMITED ﬂ“m O I am enclosing $3.95, full price, send pestpald l
Ll Loeators, e
Walding cnnlr'n:.": All thres volumes of the Practical Radie | 0 Semd C.OD, Iam enclosing &, deposit. I
H ney heating, | And Eiectrenen o e tanticy of | T must be satissod or you will refand my money in full. I
Frequency standards, |  oures i8 on hand now, our bargain i
Amalyzors, Tube testers, | wprice will create a tremendous demand. |
Gavernment (WPB Order L-245) paper I MBTSE! ssssssnsnssssansnnssnnsssnssnssnnnssasssssPMM
and hundreds of Tmijation policies may prevent reprints
other toples. ing., Better order immediately for ex- I
dmlaation = no obllg 0 buy. B OABATISE, sossiaasRs i e ans AR AN SRR AR AR R R R
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WORLDS
BEST

WANT AD
MEDIUM

CLASSIFIED

is in this section, 35 cenis d, ‘h inseriion, minimom 10 wonds, Ble In ad
Advertisemen section pu‘l;:' each ins m payable in advanes

To be inseried under proper
Popular Mechanisa

an
April issue on
HMngazine,

MHI izsne 0?}' should be in our afice February Eth
l-l Oniario I!tmﬂ. Chicagn, Nlinois

==
AUTOMOBILES—MIDGET CARS

BENSATIONAL Auto racing booka, "Auto
Album": P Review, 110 actual

Roaring Road," early racing experiences
Hl.a.rler Fred Wagner. 181 pages, 16 ple-
tures. Head about Rickenbacker, Murphy,
Lockhart, Resta, Burman, De Palma, oth-
ers, Early race cars Ford 9 Dldfcid’s
Bengz, Winton Bullet, two t:sllhdrt Faord,
Stanley, Locomobd Whi

te, Lozer, Pre-
mier, CI.'I.B.II!‘IEH_ az.sn Auto  Racin
fourth or fifth editions 81.10 f(all post-
d}. Prl.dq: Inelude reprint illustrations
907 Ford * resent U, 5. Army Jeep
mnd Germnn nﬁv war rn.ut,nrr,:.l:l,: !
mers, 2125 W. Fico, Lna..ll..nq'g
THMOTOR Auto Repair Manui.l—up tn-
date repair, service, tune-up guide for
every make car ballt slnce 18351 1000 f1-
lustrations. 640 :PB m 450 charts, tables.
200 fncts, 1560 officinl shop
ed. ﬂ'ned by nﬂa‘-nd Torces,

4 months, plus I5¢ wtn
Return for refund In 7 days if not sat
fied. Motor b, Desk A 100C, E'HI
Mudison Ave., New York 23, N. ¥,

SUBSCRIBE English automobile maga-

zimea. ].u.tnrmt.'lun British automobiles.
past,  futw f mechanjenl., war
madels, en:lm Mustrations. Interesting,

Insgructive, educn.um:lj_ Either **Motor'’
or “‘Autecar.” Published weekly $10.00
vearly, $5.50 &ix months. 'Ll:t‘lt. EI:I.I nn
publizhed monthly $4.00 year Enmpn
cOpy pwlﬁntd Mlc I::I:mm n

Los Ange

P JU'-.- H-I.ﬂ =k raceTs, mMolor-
seooters, midget ears. Parts, plans, Hand-
book catal Nustrations, —208.

7 Charlestown, Toledo, Ohlo.

OLD Time automobiles, motoreycies, In-
tﬂut]n[ utﬁmgrunnn Il]utrnu'd falder
Bio pos 21258 W oo, Laos

1paid
H\&Im 6, Calif.
1844 IONTTION SBupercharger,
auich: sl.uttin mileage. pep.
b]:m B-L Haw Nork,
E:I'_.I'HZI':I\IATE Deadly monoxide gas, {lab-
oratory proof) and Increase gas mileage
with o Cook Equalizer. MNationally known.
Order yours while still available. Bend $3
to Cook Oas Eﬁnhz‘ln{. mpany, Box 15,
Bismarck. Mot
FORGET Fuel rationing, shorlages,
tickews, convert to bu
than gascline, im
Impassible to dilute ail, 100 peresnt easier
on bearings. ete, N nﬂunnd unlimited
supply. usually half the eost of gasoline
savings pay for Installation. For miurrnn-
tion, skotches, list of necessary equipment,
cnmnuhnl data, ete. send one dollar to
Alberts, 9631 Garvey Ave., Alhambra,

mu:

HENEW Car balteries Inexpensively. In-
structions £1.00. Fopular Service. Hacine.
Wisconsin.

TAUTOMOBILE FRacing boak, Ofth edi-

tion, well {lustrated. Instructions on
bullding bedies. frames, engines. Pmaﬂ-!.
and B conversions. Plans, AAA

iy, Sosie e, Speney
Kuns, 47, Madisonville, Clndunnt

3,560,
Sales

Ohio.
AUTO SUPPLIES AND EQUIPMENT

1,000 HGNRIETS Needed to mnke m
aavin Up to 3% savings.
test affer 'wrltu Vacu-matic Carburetor t.‘o.
Te1T-008 W, State 8t., Wauwabosa, Wis

OPERATE Cars, trucks, tractors. mo-
tors, with wood or conl gas, '3 cost of gns-
oline, Extensively used in Europe, Com-

detailed Instructioms $1.00. W. ML
oxs, Lone Hock, Wis.

PLATING OQutfits for auto parts. Con-
nept to & batiery. No tanks used. Free
r ch!m and proofs. Gunmetal Co.,

ve. J, Decatur,

36A FOPULAR MECHANICS

CLYMER Ohromed spotlight for auto-
mobiles,

ger switch, plstol ‘gn?“‘ﬂw m“ﬁ FL

] er u
any -8 battery, tpaid. lifor-
nia eombination set o era, v-s and

muff
Hrﬂ.'m? saves gasoline, beautiful d
2000 complete, Clymers, 2125
Pico, Los Angeles 6, Calif
WHIRLOAR 'I'iu'hlhibdf 8, plves

dlonie, vaporizing whirl to carburstor mi:-
ture entering motor, thereby permitiing
carburetor muultmam. for aconomic mo-
tar ration. 'Wrench installs 15 minotes.
Bend anto make, year, Refund gunmntee,
Hanley, 671 Loralne, Detroit 8.

'I'I'EN‘TIDN Run ¥Your car on {(nit=
ural or artificlal gas) without alteration
to your carburetor or gnsoline system,
Fhoto blueprints and lterature, gving ap-
proximate cost, size of tank, pressure,
mu're Luu.trul:tinm ele. §1.25, Harper's

= Z2nd Btreet, Dunbar,

B'EI'RN 120 Octane fusl in Your ¢|l.'r {nn't.
gasoline), ‘Wonderful performa
e insirueiion, photos, drawin l$ ﬁ{l.
talls 25¢ coin. refundable. B
&5, Hyde Park Station, T-ML
USED Parts {guaranteed) all cars. De-
Bctibe needs fully: immedinte reply. Vie-
tory, 24301% Gunnison, Chicaga.

THE Lord 15 coming! et guarantesd
fs free. Sch.elll. 2EIXA, Duluth,
innesoka,

AUTO TRAILERS

PLAME §1.00 Each. House, 5 I.
I.LI:I]! l.rulirrl Cata Ilh

. Wausau,
H‘D’Nlﬂﬂ.‘.ﬂ.!ﬂ, !IC'II'I:I.I?B. HD‘IOB--
SCODTERS AND SUPPLIES

MOTORCYCOLE Book—102 page manual

' estions-Answers™ complete servicing
ormation Harleys, Indians, Hendersans,
ﬁﬁml?’m\gllluﬁﬁﬁctﬁm :nr ruﬁ.uﬁhs,
i FCYC O] I:I‘I‘-'i”' .0,
““Two-Stroke Motorcycles “'His-
torical Motorey llnr ots'! ii I:HI'. “Auto-
maoblle Racing' l 0. *Modern Motorcy-
cle Mechanics Bpeed Tuning.' 435
pages, cane Jl.rﬂ:riun nglish motoreyeles
£1.50, with drawlings, lmﬂﬂuuom 0. 8.
Army jeep, German war motorcycles $3.00,
|m:tnuid JGlymers. 3135 W, Pico, Las

Anq_alu
hike plan m S eladin p-:-hufeelmllﬁ_
nns, n rice lis
"Hi.h!t Bervice," Dox 5 E‘ Jf
ville. Ind.
BUILD _Electric blcyele. HNo chains,
:em's welding. Relay controlled. FPlans
Hlauss, 1360 Missouri, Plttsburgh 6,
I"l:nrlu
PLANS, Drawl specifientions, in-
structions Ic-r ng attractive motor-
scpoter com rﬁeute §2.00, Flans electrically
driven bicy 1.50. Poki u.h! Clymers,
2125 W. Pico Luﬂ.ngu]u
GOGOL BB — Crenmuing nunusl‘l—atu:rnh]u
Motareyclists, automobilists. aviatars, oth=
era. Bponge rubber binding. &
head size, DoLuoxe model $4.95, standard
ia.us regular £3.85 poatpald. Clymers,
125 W, Pico, Loa Angeles 8, Callf.
MOTORCYOLISTS—New and used parts,
accessories. nll models, Catalog 10c. Hen-
dersan catalog 10e -ddiilnnal. Triangle,
2157 Harrlson, Chicago.

SPEED=""How to Dhtuin lt“ _'I|.|.r-l'.. pub=
lished. 160 pages, I bal-
lnl:d]gr timin vn:lvu Ewmm TACINE

n,u

r.. wnr d's Eru. tunin
lJI'_I'mer &, 2135
I:m .ﬁ.m!n B, Calif.

EDII.D 5 Different amnleu. 1 whesls
side by side, Hldnt traller unieyl, air-
coaled engine, etc. Lu'le manuel §1,
Illustral clrenlar Oraftam
Books, Box 1153- HP H[Il’nuhu. Wis.

100 MILES Oallon! Maotor-sccoters, mo-
torcycles, Whitzer bievele engloes. midgot
automaoblles, gasoline engines. Mo priar-
'l'lr pcessary. Catalog nnedlruc Clymers.
2125 W, Plco, Los Angeles 6, Callf.

2104 '.Fl:m Street, El Paso, Texas.

z

) English  motorercls

Iutu.reL racin g!:éhmlhl It:l'm'l!iIu tlom,

war maodels, !‘nztu.ea Dlustrations, Inter-
IH educational. Published wee

Itl yearly, 82 issues. $5.50 slx monthe

nmp & I:nntd 50 cents, Glymers,
%ﬁ eles 6, Calif,

UCI'N"-I".ER Your Hbu Into trie
e Sl pcel” b
Mowery, Box 004, Lancaster, Pennt.

BEND 10c For new 1843 Handbook of In-
formation. Lists new and used parts for
Indian. Harley., Bootz, 822 East Grand,
Des Molnes. Towa.

“MOTORCYCLES — to  Manage
Them," Lalest edition hut out, 260 pp.g:m
176 illustrations, drawings. Mest

ebeé book ever published om the "Art -ucr

areycle Riding.”! Read it and become
n_ better mutmﬁc;n]iutl FPostpaid $1.50.
gxﬂ?.e s Las Angeles 4,

used parts, pistons, chain for
Hnrlu Dl.vld.unn malmt?.:{ﬁm u.u‘:
MOTORS Rebullt, La parts atodk.
Deed motorcyelo catal Indian Mo-
torcycle Bales, 'E.nlmm ity 1. Mo

MIDGET Racer . Wheels, tires
parts. Motors 45 u%! Ee:nri 25¢ Tor Iu.rnln.
cltﬂ-lghl-'l!t. Midget Motors Directory, Ath-
ons, 0.

AVIATION

WACO 10,  §180; Cub  81856;
Arronca $£350; Cesann Glider 830, 100 oth-
urs. Bend 39c for Winter War-Bargnin Dil-
gg:mr. Used Alrcraft Directory, Alhens,

HEW Lightplane manual, Sportplane
minust, Nehiohnt et Sk
Milyaukes 1. Wis, ;

BATTERIES, GENERATORS

FARM Lighting batleries, nll
Western L‘-‘uhEn Battery Co., Inc., Bt. Paul,
Minnesota.

slzes.

EDISON Batteries, Light. Power. Fif-
teen year life. Five year guarantes. Ocm-
v Ounnany, ST Yonmers Avenue: You:
kers, Mew York.

ELECTRICAL SUFFLIES, EQUIFMENT

ELECTRIC SBtrip heaters: sultable auto-
mobille, uﬂnﬂn: presaes,  tank heating.
ay n-wli'n: nwﬂd wenthor. Hu in
I ht socket. .B.B\. Harrls Mn-
inery. HI:I'II'IE’I]E hll

E?E?!I;t-m!;luﬂra weidna snembgﬁ n%r
[ s, 5 T
Ledny Bullding, Minneapolis, H‘.inn?

EI.EG‘I‘RIE Pl.-m:I.] 'Wri.bq-d:nnnvn al].
postpaid, Be:-' Mig.
u.li-l-l cnltn:r Grove, Chicago 1
H.P. 32 v. motars, :I':I'u . Ed-
wnﬂl I-I I-i'mduh] Muson Oity, Til. "

WATTMETER, Portable, l}:cn:nil Elec-
tric, 1000 watts, unused, %150, usbin
Kidder, Bridgeport, Conn.

OGUARANTEED l"‘lv.‘.t,lll'y1 rebuflt afectric
Aat iroms, 6 Ib, size 34.75. Marko,
Lagan Blvd., Chicagao 47, T11,

RELIGHT And us Iurrnud out flugres-
cent tubes 1r|t!c’ﬂnitr:13l Ensy to do. Com-
gdet.e information $0.00. Research Lab.,

14-8-8th Bt.. Councll Bluffs. Ia.

'I'..EAH‘I{ 'I‘b 'Ijnd ﬂ.tcl‘_ﬂ.l! motors, Bim-
plex, Box 260-F, Pontlac, EAIL

WELDING, SOLDERING, PLATING

ARC Welders wanted by the thousands.
Learn with 516 page lessons manual, Over
500 how-to-do-it utna. £2.00
Hunr’v-hnct guamn

Hobariwold, BO%
1554, Troy.

EUILI'I Em.l'l:l m:.-d.lum nl‘ | .6, Bigs
welder. Omperate from ne Flana
£1.00 each, Welder's C h . Chi-
capgno 54




HEW Weldlng rod for aluminum, die
cast. Generous snmple, Instruction 25,
Homawks, 2417-A North Ashland, Chicago.
ing arimabire. Pias $1.00 cach, 25 tg 800
B roe from vehicle d.c. motors, light
p:lnnt gann'a.tnm automobile starter-gen-
Welders Club, AB-3433, Chicago

Model elsctrle I’!Id.tr 110 wvolk
:lll weld all ta

mrhan.a I:quva.a, rods, mask; all for $19.05,

Usad %}f I n:,h\?;.l vel Elepira Welder
Mig. Co., 192 Center BL.,
ity

WELDIRG, Cutting, alreraft weldin
and soldering egquipment. Electric tn::
welders. Buperlor Oxy-Acetslene Co.,
Hamilton. Ohio,

ELIEIETLY Uud. arc welders, Recom-

mended by Guarantesd. Foroey
Mig. Co., Pnrt Cnihm Calo,

New York

RECLAIM Dull and broken drills with
Hu-Way Drill Grinder. Circular free.
Tractor-Lite Mig. Co., Spirit Lake, Towa.
IRDEK Heads for sale. Very inexpen-
mlve. -LW0 :H.Eurmt divisions, ed
on lmll] athea, d press, milling ma-
ﬂl.lil.'-l.'-l ote. u-u |e|a.rl hiobbs, cutters,
Very accurate, ‘Mn\uemufsb]" Hut- l

Tﬁ‘ﬁf;hmﬂdh Long' l:u
u. .
ex Hends, 2117 East B Bt., Torrington,

MEW Call direst reading, speeds dp
defense work, cheap. Free lllostrated cir-
{:lty"M{“m' 811-G East 31st. Kansas

ENGINES, MOTORES, DYNAMODS

wl:tu; all, uFil’togh ﬂ'f‘fﬂq“‘t“in ‘EI?A'
Pressures 60 to 250 Iha. s 1 -

TTWINM Oylinder mir compressors 13, 'IE
Muotors—all sizes, Hoffmann, 2740 Cog,
Cincinnati 19, Ohio.

MACHINERY, TOOLS AND BEUFFLIES

u_lif .
'Iﬂl!ln 1 3" 85 ‘.I t" 5140, Rua.ﬂjn
0 141000 . Precision, -:}uuuntu:d .0,
plus poatage, Cash orde tprepn.iﬂ_ Ex-
amine five days. If unsatis roturn
lur full rquud. Weadler Co., pt. 13,
Fremont, Oy
CLOBING En.tt sickness,. New milling
vises, speed mill, cutters. Indexer. Lathe,
chu tools, Pratt Whitney planer,
1"||':.~:Ir.‘llr||.’1 r:ui'ltl'l.g rod.  Motors,  Wood-
king equipment, [Eleetrie Alemite,
Eund.red scarce items ms Brown Sharpe
bm-:l p;nr.mnur micrometers, miter box,
tools. No priority, State needs.
Ze’idm' 5, Rockwell, T
mHJiBw-WEIF Tuut?h}.e nlg:iuﬂ many oth
nrcu £TS, =
tools. Holds diamond while
d.maams ‘?Fhrl!t'l sl:rnlg:ht- or radius. Holds
in Jocked tlon desired degres or
engle. Whipple Mg, Oo., Bpirit Lake,

Iogwa.

ATTACHMENT. Grind drills nny twist,
in long, short and 65° angles, like fac E_‘
rantecd, §2.88 prepald. Factory, 15

eat Slauson, Los Angeles 3. Cali

READ l:n.ll rs in fracti
millimeters, Stainless steel, m
Rapid Read Hule, Bax 31Z x City. Ia.

DRILL Grinding attachment $5.05. E. &
Mig., 327 California, Burbank, Calif.

owa,

WANTED ADOUE 4 0. p. (nir codled pres
ferred), 4 cycle stationa ::nli:l-ne nlso
4" water pump cOnnec stational
ERS t:n.a:lna also 1’ straight 1" dia. sles
ahaft, Stabe cond,, age, make, cash price.
Box I;‘I'H Lﬁlt Charles, La.

BIG Pay jobs In welding. Complets
*n'l.‘]dlua lessons and reference books. 618
g: 41 lessons, S200 copy. RMoneys-

ck rua.runtee Hobartweld, Box 1535-d,
Troy, Ohio.

EOHLER Autematic electrie syatem, 110
wolt, 1500 watt, £400.00 Also other sizes
and muokes in different ncities driven
by gasoline and Diesel engines, 40 horse-

ower Venn Soverin Diesel engine $1600,00;

eneril Muiurs LELH“ -e::irme ﬁ&'nerllwr

’?:tmﬁ] el 0.00; Mudlﬂ.'nt
ARS8 [ H o o
g; m ? has S200.00; Fairs
ha.n‘u Hnrag er '35 horsepower
Diesel engine, Ntl speed, direct connected
to Falrbanks-Morse generatar, 48 EW.,
3 phase, 220 volt, $3500.00; other gascline
gnd Diesel engines, power units with
r.l.uhuhr:a and Emr:r take off. ‘What do you
need? ave you for sale? H, Ledley
P‘hilim, l:i!eu.mm Chester County, Fenn-
sylvania,

WINDING Data, 225 motors, single and
thres ﬁm $1.00. Motor Dats Co., Box
7631, nsas City 3. Mo,

BOATS, OUTBOARD MOTORS

ABBORTMENT Hew, used high-specd
tools. Box 433 Flint, Mich.
BARGAINS-—MNew brass sour IEM'IESJJJ
lons—clock geprs—Nen type motors
tien and synchronous. Model builders
supplies. Mall dime h‘nr list. Albert Loli-
ley, Maount Prospect, Illinois.

BJI.FBRJHENTERN D'.rer 1000 assorted
ta.. !.m:Lud.Lul: fiber u.r;rlua washers, tub-
mics, SCTOWS, uu. Omnly

' : Matka,
;:g“ Hnglstnmunmru“n ot

BCREWSE, HNuts, bolis, washers. riveis,
brackets, eic. Handy assortment for me-
household use, wark-

000 pleces, & full pounds.
uunn :u:.ra.nteed Bpecial  §1.08.
l'..muted luﬂ‘ Qrder now, Widran Dis-
tributors, M-317 W, Hubbard. Chicago.

CONCRETE Bullding block machines
and molds. Easy payments. Catalog Iree.
Conereto Machine Co., 5130 Bouth p=
ton Ave., St. Louls, b H

STEEL: Beam trammels 107 drajlsmen,
engineers, mechanies, Circular free. Olair
Eumgmr. Eu:t A2, Blythebourne Station.,

DW-DE'I'II castings mll:rl'lnla_ blue=
Ty S L T
mﬂd“:] ulmhlfgnuﬁuriflnful'ﬁhn?:“ tools,
ndreds L
%rgﬂh from war work with Lu'rl.a tools,
1te for fllustrated cntalog describing 23
nelosge 10c covering maillin
]'.,nw H’.nl:m.ua Tool Co., Box 116, Station
A, Drpt. M36. Los Anseles 31. California,

BUILD Your tractor from second-hand
automobdles. Ceonvert your horse drawn
farm equipment Into tractor drawn cgulp-

ment. Nolan's Garage, East Wareham,

MARINE FPower—Easily convert anﬁ
Ford motor (domestic and foreign) wi
Oaoo parts and kits. Complets
8¢ (coln). Omco Motors Gurp
Lg’:gnm HBirest. Dept. M

eatal
3691-20 N,
Philadelphia,

BUILD An elecirlc oulboard motor for
£3,00, Mo moter winding necessary, Runs
slx to elght hours on one hna.t,mf charge,
Send £1.00 for blueprint with instructions,
Jaohns, Ea Goodwill 5t.. Rochester, M. ¥,

UBED Outboard motor parts. Dul‘.bnl.'rd
ﬁm%ln?, 1184 Remsen Ave.. Brooklyn,

FULL Bize, cut to thtFt bont :ri.l-beml
blue Lnts. '!'1& -

] 93 :I.Dn tcuin

to Bul-ld Bun-u:" b

ﬂn;]u&t Bloeprint Ca., E-t,l.tel.un A-dﬂ

ﬂm ARD3 — Barve Oood s
makes and m.u-du;lu% Ha rﬂ
'H; motecs. Crandall m,uu. 958
wealth, Boston

s
Cleves=

%

Eﬂ.n!.'l‘ Deslgners are hliihir pﬂd profes-
slonals, Complete course n: mall, Catalog.
Westlawn, Montvills, H. J.

ATHLETIC UIFMENT—BODY
RUILDING COURSES

BAR-BELLS, Exergise equlpment.
Courses, bﬁ[:lll u:ﬂ' | Free booklet.
Good Bar M1-PM Watson Rd.,
Bt. Louis (9}, Mo,

LEARM Guerilla self-defense. Beafs jiu-
Hi'll zﬂlﬂig‘ﬂ freg. Crown Books, Char=
e

SPORTING GOODS, GUNS, FISHING
TACKLE, ARCHERY, TRAFPING

IF You love guns, get the most complete
book on modern Ameriean rifies, shotguns

200 pletures of la.sr:lnlting t.r T:Fl %ﬂﬂgﬁ

H.R.A. "Rifle and P:I.E-bul DI"" U=
land Guns and Log jor Chas,
Askins; “Big Game Rifles” by Jack O Con-
nor; *Water Fowl Shooting'” by Col. Shal-
don: “Small Game Sh ing'' by O, 3,
Landis; “*Trap and Skeet™ by Frod Etchen;

“I-i:utnrr uf Small Arms and Thelr Mak-
e’ {'r harles Haven. Other famous
authoritles write on repair and care of
Buns, dressing and cooking game, military
small arms, "How to Hunt Quail, Even
Without n Dog.'' OComplete ballistle ta-
bles. VWolumes of vital gun facts in one
book. Bpecial introdustory offer: The Gun
Digest, plus & gorgeously colored gun 1
calendar Bhs:ulube ¥ ree, Bend £1. You
Bk nolhing: return book within 10 dp.ﬂ
for full refund if not completely satisfied
!]!:EﬂnCE lﬂ-purtlu Gipods, S06HD 5. Halsted

FLY Tylog materials — Low prices
E;umpt sarvies. 8 far priceiist, R H
ing. Lancaster. N,

hﬁl:HER? Bqulmenh Catalg

Mid-Wesk hery, 2208-A East 'T th, Ghl.-
cogo 4D

BOWS—Arrows for recreation, hunting,
fishing. Beautiful archery instruction
book, 090 gea, 50 [Mustrations, only G0c.
Tilustrated catalogue fres. Archery Sales

Bervige, 617 -Euu'th Htate, Chicago,
SNOWSHOES: I-mmcdlntn delivery, re-
:Ia.cln; alen, Bend card for alzes nln!lqbﬂu,
Howe Fu rUIJII'I.EEE}' Gut_:pern hiills, Maine
“FISHING By moon cts. 1044 moon
chart 'lILh formula 35:‘-. WEZ Flanetari-
um, Box 558-F, La J .To]Ja. Calif,

traps. Complete

ELEVEN ﬂ-ooq

blueprints, 30c. esho-Tco, Box 51, De-
troit, Mich.

THANDARMSE,” “Bhotguns, 'rifles,”

with nmmul!.l.ll.dn.. ﬂult‘unkud N.E.A. de-
gepiptions, List 10c. Ruodolph's, Atchizon,
Kansas.

GUNS Reblued, Ftn.tcd. repiired.  Mickel
!unu bived. Blulng material, unbln,
TIM Plant. Tamps, Fla.

USED Guns, bought. sold. exchanged.
I'.ul-sl: stam I: Howe Fur Company, Coopers
.——.—l—.—.—

“WILLIE-KEETCHMORE "—'"44" Tackle-
kit “hit'* 8100, Comicpak, Black River
Flil.l WI!

Lord i5 coml
i : l'n-u. Echeall,

ANTIQUES, RELICS, INDIAN GOODS,
CURLDS

| et guaranteed
263XS,  Duluth,

25 GENUINE Indian arrowheads, $1.00,
Catalog. Geo. Holder, Glenwood, Ark.
EWORDS, Raplers, daggers,
BTIOT, {ilustrated eatalog 25e, ﬁ: rt
Abels, BE0-A Lmdu]jun Ave., Hu-w T‘urk.
RELICS, colns,
Catalog 5. .hmes .ﬁ.hu.q.uet Hnrthhrihtlt
Eansas.
“THOUSANDS Indian A&ITOWS, tosnla;
“ra.Lubnw varintions.'" Don McElllop, Re-
a,

HDEED'H Material 3% pounds £5.00 [.o.b.
Catalogne 28c. Museum  Bupplies, HI:I].
Oshkash, Chicaga, Illinaks,

MIHBRA.LE ﬂuths Htﬂ.m Irr,.diln ].-.
fes, pistols, old
non F. Lomiey, m pes, rim

“"INDIAN Relics, coins, bills. m:nn: orya-
tals, curios, ete. Illustrated catalog
100 nncient arrowheads §3.00. H, Dnu].l.'l.
Hol Springs. Ark.

INDIAN Ru—!!ﬂ. besdwork. wlm. curioa,
minerals, old glass. Catalog 82 Indias
Muozeum. Ozborne. EKansas,

FIELD GLARSES, TELESCOFES,
MICROSCOPES

“HUPER Hl‘at:‘m -ur mlﬂ.‘cﬂl physical
tralning. Harry
2061~ IE'H W:tuun Rmd '.SL Louls (97, Mo.

HINOOULARS, Fleld glasses, Lelescopes,
Bus.la;IL Write, :E"u.u! Echweu'r Dﬂnmll-

‘_I!"ﬂ" WILLARD Lathe with gap

mmw.u.!r. 217 E. Becond St.. Cincinnatl,

IND Drille liks factory: attachment
!nr b-:nr.'ll der. Cheap. tory, 811-B
1, Kansas Oity, Mo,

'DI!‘I.. Indicators for sale $8.00 O.0.D.
For defense shops or machinists only.
Write Amity Products, Box
tham, Mass.

EE Etrnn um]u- Tull of pep. Az
{:ﬂ' =bullding course. Write
- mpl{'. Bystem, Dept. M, Waterville,

nine,

PHYSIOAL Perfectlon courze §1.00. 1000
strong men, Bid's Bystem, DPMM South-
giate, Calfarnia

SUPER Ju-Jth'u—-Iiihtnnlf d:hmvillmd
attack eysiem ome
study course now read Learm to lck
hrutu twice your mize w th only your bare

nds. Free detalls. Nelson Co.. Dept.
Bog, Chicago.

EYEOQLASSES, Special offer. Free price
Ust. Write. Henry Lighter, 208 West Z3rd
8t New Yaork,

MAGNIPYING Glasses, precision
on optical eFlllp!'ncnl- from optlca
glear, powerful, eolorful j.'llll.sll.t handlss,
For mn.l:hl:nlna Inspector: makers,
stamp and coin ul:leclnm etc 21& " lens

i,
glass,

3113 N -l-?'l SL%EHL uﬁ[guulu IEI wﬂ‘!‘n"éﬂ
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MAG owerful Mﬂtn: pocket
mnd- T, mtgnm Hll -ll.‘-l-ﬂl-
n:ru.n:l 15" ?1‘1“

Rew

{8 o o iR B

AETR{J'HGH.[UAL Tﬂlmupﬁ binoculars,
m.l.-crnu:qr_u bough 2old, pe-

p.l.l.rnl_ 'SBend 10c for liat of uur.:rumanu
ﬁm‘h'_:!d.. Rasmussen, Box 294, Amsterdam,

HIBRQEECIFM! Rﬂﬂ.ﬂﬂl :L'l'.'l.l:ll.mtl"]ll
AmELEUT, RCCUSSOTics, upﬂr
exch Inguiries Lnrjud.. aticnal Sei-

entifio strument Co., 118 Ohambers St.,

Hew York, M. ¥.

I, T Tl
charged. Catalog 10c. dmm Kleln, 225
ll'i.tL'n Avenue, New Yar

Tl-l.'l.‘.l

l.1.|. scd Hﬂc Fﬁmﬂw Lory Appa-
m m 'Ih uslvely our
ok npqggnml;‘i“u !u'}l:l.'l]:::mlglt wu
qu
higheat prices
B ok Wik By, R Sork
DOGE, FETS, I.IEI.'IB mnl‘rs

binoculurs;

WILD Geese, du ‘owl, pheasants,

Eﬂau Pmu Iree wel Game Farm,

““MICE, Ra thbi i Cl.tn! list
10, Houck's Company, 11 hie.

hhh‘ubmiltt

MOMNEY Raizing
Hm: Rabblt Farm, H,I.E!J.I.IE. Georgla,
E Jumbo bull £ Prof-
itlhll. \ful Brashenrs, . ATk,

HJ? table .i.nwm rabbits.
L] I ‘Prmn 50 pound.

EE:"HD&E nilm tm White's Rlb“

BT. BERRHRD lon sired

beauties. Pranklin #ﬂlﬂ' .murhud.
Long lsland, New York.

RABBITS: Flemish Giants, New Zea-

bl d. Fra

lands, _ Feasona P nklin
Young. Riverhend, g Isiand, Now York,

HELF National defense nrnd.ml
meat in your back yard

rabbits. Old and ng cal
26 for bm‘lltt- an Itﬂ‘ll-urn t.n Dept, G,
American Rabbit and Oavy Breeders Asa'n,
Colorndo B Calao,

MONEY Haising rabhits, In!mugl
Folder 10e. Close Rabbhitry, T
nAIBE Your own meal—also make mon-
ng pigeons, Booklet dime. Oeb-
hnd! !'uu useating, Iowa,

X récoEn
Bels, Onay N, ¥.

MOST Beautiful Et;:rlmﬂt:nt:.ﬂ investment.
W 1"?nr-ﬁ:£khrm_ E. D. 15, B-alllmvﬂ.l.c

EIRD P:.u-cim -‘lnm:rbcm l:
azine Month ar's subser un fx o0,
2830-F M. Fa tcd at l:hl-cm 14, 111

ORLANDO, Plorida. 5 acres on paved
highway. Goed frull and 'mlﬂ:l: nad;
ul:{ct-um_ iires Iputlut. Dept. 10, Inter-
state Dere Co., Orlando, Florida

GOVERNMENT Land §1.00 m e, ;l.-g,-
formation all states 25 cents. National
Tax Service. 103TA Majestic Bldg.. Detroit.

WISCONSIN, Minnesota lake fron
gtmﬁtl 20824 Rutherford, Hollywood 28,

e Highlands of Loulsians I'hm

winter brl no idle l.cn's. Choice

over land low prices with terms, Hmd
for descriptive book wi t obligation.
Long-Bell Farm tion, 806

1 Land Corpora
:H..ﬁ Lang Blﬂ_'..hx.lnlll Clty, Mo,
00D Farm bargains. ashl
Minnesota, Hun.tlnl. Idl.hu' .;,;,‘,“,32

Horth Dakola. & Crops
able climate. 'Writ.n far lltarl.turn

dmﬂhins #DJ'EI' farms. Bpec which
H.? BI;. Haw, 118 Hnrlhm Pacific

-—-——
FARM MACHINERY AND BUPPLIES

INTERNATIONAL Electric fence far su-
rior. more effective and reliable, Quick-
¥ pays for itself alrs for all makes
of eleciric fences, Dealers wanted. Inter-
nationanl Electrie Fence Ca,, 910 Van Buren

Bt., Chicago, Ilinols.
tractor I||rt.l!.
today, ng parts
n netor make, moedel, vear Ir-
ving’s Tractor Lug Co.. Galesburg. Iiinsis
POULTRY, FARM SUPFLIES

CHICKE—Heavy Reod $8.50
pur im, Leghorns, $245, Pure da,
Sexed, non- unﬂ wm; for

Inldu' prices, Amstuts Box

meEw,

lle, Ohia,
I'E'U'R Brumt poultry problem will look
slmple when ¥ou r American Poullry

25¢ year, 5 years $1.00,
American Poultry Journal, 530 ©. Clark,
Chicago.
REAL Income from chlckens and
t :I:Erm
ears §1.00,

tells how. One year 25c; & w
fﬂu]w Tribune, Dept. 151 Mount Mor=

RAIBE Turkeys ihe now way, Write far
free information exp how to make
up to $3000.00 in your own yard, .Ihl-
dress Mational Turkey Institute, Dept. 3
Columbus. Kansas,
ENOW How to reise
Read Northeastern Poul
sue packed with helpful h
l:'.ll nunull-unt Latest nrticles on -

eeding. and management, Read na-
l.lm:l-'l];l. gu!ncrlhc now. 1 year 65e; 2
Hortheastern Poultryman,

Fedl
AN E'n Et Boston 8. Mass.
T HABY Chicks, chnmpd-un mated. 52 vari-
SEe, T hpopian, lochend amagian, Moot
PO arge cola
I-nrwprIL:"u Berry's Farm, Routs 13, Clar-

“"HAISE Rabbits for proft. Ha.:wduu p‘ut-u

E:kur. tﬁmﬂb?:l:'ih ﬁ.c:n]%;“‘h m:dg? a.mi

for th manths
;ﬂ:mngmt mnr:;'. Dept. 3, P!‘I.ﬂ Rlvur.

FARME, FARM LANDS, REAL ESTATE

BTROUT S Big new a:urlnl: farm catalog
l.l-.ﬂ:E free, Hundreds of bar-
Connecticut, Mew Jersey
a.ml 15 other states Malne to lds, west
Texas, California and Oregon, Bl;.n;rqt.
Realty, 255- P 4th Ave., New York 10,
C.lﬂhm.lH TB.!I'. .Bl]u lands for n ﬂ-ufl!ll:r
an acre and up, Small :rmmtnlgl payments.
Farms, timber, hunilnz and fishing camps,
minerals. Limited number of properiles.
Write at once for free catalogue, Tax Sale
Service, Room 613, T Queen 5t.. W.. To-
ronto, Canada.

OBTAIN Proe fertile Bouth-American

lands yielding four mannual crops, troploal
fruits, rubber, livestock. Send 25¢ for
three illustrafed booklets ﬂsuon '-'m-d;
valunble Informaticn. Valles, Church
Birest, New Ym'l

$4.00 MONTHLY Buys 40 acres, near
town; price §150.00. Pree list, Box 425-P,

Carthage, Mo,

FLORIDA Land — 40 acres — $250.00,
$10.00 down, $10.00 monthly. R, W. Blew-
art. Inverness, Florida,

PROFITABLE DCCUFPATIONS

BIGHS Made easily. Instrucltions and
ten sots modern alphabots, numerals, pat-
terns, Bires up to 8 in. All for $1.00,
Co-operative Bervice, Box 838, Chicago,

MECHANICALLY Inclined men — Own
nnd rate peneral appliance repair shop,
Complets, ustrated course aws  you
how, Welding, refrigeration, mul‘.ur n—
pair, how to get business, ete., E
covered. Free Iihﬂ.mn:. Ghrlat:' unplx
Dept, 438, 2835 N, Central Ave.,

WELDING Pa,_-m, Le=nrm 'l.-lth IH‘! ::rn.dl:
school text m.a.nunl sm ea.  Ower 500
photos, §2.00 co ?r ack guaran-
tee, Hobartweld, ‘B‘-u H-l a3, Troy, Ohio.

MUSHROOMS Grown in boxes, insiruc=
tlons 25c; spawn §1.00. Gordon, 553 Wil=
linm. Win Croada.

8STOFP Pn.rln.n: rent. Bulld] Mo
mortgages! Build your own home with
new tie mater] Free detalls, "'Plas-
tic Homes." Box 872, Wilmingten, Calif,

BING For profit. Home st methiod,
In nelve. Write Voealta, 166 South
Curalinn, Atlantic City. M. J.

vami Pé:r%“mdtwmmﬂ 'd.l:gmh
ment. nkes 10 minutes, 26c mnter‘]ﬂr
i charge $1.50. Complete instructions
P!.:n. Bimpson, Box 802-M. Coral Gables,

Own!

40 ACHES, MNear White River, unim-
proved:; poultry land., 3190, 85 down, 35
monthly, Pree lst and Nterature, Hob-
I!::u.rtl. 218 Orossmen HBildg.. Kansas Olty,

RILE,

TLEARN Refrigeration !EH'ZI.I:L Open
your own shop Illl.tll!l.l..ul
COUrsE T
Free

requ rﬂL
booklet.
PM3, 4700 Wesl Pim mugmm

ANNOUNCING Mew home
Ih commercial baking. CGood mﬂﬂd m
depression proal, Common schoal educa-
tlon suMiclent. Send for {ree booklet **Op-
portunities in the Baking Industry" and
requirements, National Baking Sechoal,
1316 Michigan, Dept, 3433, Chica

ETANDARD Rabblt Journal, Milton, Pa,
4 years §1.00, sample dime

LOCESMITHING Co um—?rl-n.ﬂl:ll
expensive lessons for men_ .h.ut
SASterkers o 'Eu'f:r.;mi 3 nteed. ‘Bead
for mtrdrzt.ﬂh. :hw.?'ﬂ" Dept. T0A,

Chicago,
#40.00 WEERKLY, Made growing mush-
munu fresh, dried. Dominien potent

583, Free spawn,
HB‘P Yonge, Toronto, Canada,

BOOKS, PERIODICALS FICTURES,
FPOSTCARDS

MOTOR Truck Repair Manual—step-
P erir mas e B e 4
Covers n:w] D engines, i;] basic
ndjustmenta, ran-!rs 300, acts,
on official II‘IDD manuals, 1400 pictures,
dingrams, 80 bg.:ﬂ. Indexed. Used by
nrmed forces, schools, §8 ter 7 days
nlhgp?nm?ﬁmwmmrr“ ?i‘u d § 1311!
. or
if not satisfied. Motor Book Dept,, Desk

ngf' 572 Madison Ave., New nﬂ 2,
MAGAZINES—Dusiness, vocational, di-

rerﬂm Guarjr;nt- single wpiu only. Choose

publi
l-d“ru.un nﬂlu lutmnure. 'nuj]%'
ing, electrical, inu-uru:u live
atock muale plunbdn'.
printing,  radio, retrlmlum:. sports,
mwhmﬂnr and more than 150 other
HNelds, List with prices I Commercial

Engraving Publishing Co.. 540 Notth Rit-

ter. Indianapolis 1. Indiana.
WHAT Every Mason wants, We Oave

Masonic books for Blue Lodge, Chapter,
Commandery, Scottlzsh Rite li:m E;.'r: .
Gir FItuals are used the world over. Send
for free calalog of books and ritoals for
Masons, Odd Frllows, Knights of Pythias,
S S poloaa, B, fhe. Reis 2

er, Ins., .M.,
Chicago %0, 1.

-:*L:um Ciirl mclurﬂmslﬁ 31111.
1916, Denver, Cﬂ-]ﬂriﬂn b

NUMEROUE Unusual merchandise, noy-
elty, litecnture, n'lu:l uﬂura- you'll find in

“Mall Merchandise Dime brings
oogry., A C'h.v:nl:n.ce. lIH} HNorth Siate,
Chicago 10,

Z0 FOTO-GLOBE Becenlc, comic pl.cl.urc
cards of Hollywood's movie stars, “hot
apols,'” bﬂut;l ul ﬂl’lﬂ. Iaffs. fun nJm
exclusive, 100, bman cu._ D':nt
Bax TRIZ. Daﬁrnlle Bta., Lm ngeles,

A RATIONAL View ﬂI LI.I’-E—!I 0, =
jamin Seibert, Urbana, i

20 THRILLING * P‘:In—up’ hﬂlﬂl!ﬂ. Trom
original Hollywood nl:wtm {exclusive re-
lense) 81.00. Libman Co.. Dept PJ), Box
Tad3, Del Valle Sin.. Los Angeles.

ALASKA Post cards—scones five cents,

packets ten scenes, guarter, twonby-five
v.‘ml‘.s pusr.]:nid_ Box 201, Edmentan, Alta..

“LEA.EH To Draw From Art Models.'™
Baok contains svm':uuun photlographic ac-
it e i, spmiem SO,
Bireet. Sludio 18, %rﬂuﬁt e

"PIN-UPS," 180 Gorgeous n:LrI nubj.ech!

Huge bargaln pack $1 wn Ravelt
Company. DD-31. Hollls T, B _r
PINUP Girls, Fascinatin pm-u Full

color size Ted 16e ench, Twelve all differ-
ent §1.00. Hollvwood Pletures, 303 Hill-
street Bldg.. Los Angeles 14, Calif.
POSTCARDS—15 Eluid:ler comics 25¢; 16
sallor comles 25¢: 10 I‘l:ltnupu., llﬂ[1
o5, 25e.  Alsa 'n'hul.u.. slores,
Tuclaw Art, Stanhope, New Jorsey,
GORGEQUS! “Glamour girl™ pin-ups,
12 for T5e, Free {lustrated :atl.ln:. ll:“n—
lier, 5446 Stanton, Piltsburgh 6

LIBRARY Of business .
$2.00. Flerce Supply Co.. H:hnggtg?%u:

!t%s AR‘EETIE“qum: lists, books. mov-
elties, i t Bales, treet
Bullding, Les Angeles 14, i

o T Pl i S
oo nid, raft,
H. E. nd Ave., Miami 38, Fla,

Bea-Bee cards. Got

00 e gt. Phota Bervi
E‘Lﬂmn uummﬁﬁ:f Station, Los An.

J8A POPULAR MECHANICS

I'.'-H: From many tested schemes,
ﬁ:&ﬂmllnﬁlﬂww Business Berviee,

geles, California

WG: We bind magazines,
bocks. Eibles, hymnals, Heckman Bind-
ery, Dept. D, North Manchester, Ind:ll.?;i



ARTISTIC Girl pictures, Real models,
40 photos for §1.00 postpald. All different,
teard size. O. A, Scott. F.O. Box 343,
ovington., Ky.
HELFFUL Boaks Iﬂr your trade, hobby
ur business. Lists ni sulpject free.
ful BEook Leﬂa‘u:. 119 Broadway, HNew
?m- LN Y
BOOK Bargains; buy, sell, exchange,
Free catalog, What have you got to sell
us? Co-operative Bervice, P.O. Box 038,

ﬂl’litﬁm

u,1 T samplied Many 155 bargains. Oats
o nt=

alog ”L-'IPF kOweE, 10870 ST Ave.

Dﬂrﬂlt 3. Mich.

CHINESE Physiclans, secrets, 165 pages,
rare illustralions, unpublished tl:uLh,
eret heall arta, :n!tlllli.'l.' Eustom,

Write Gar nEu!.u! B’EH mtrnrpoti-
tan Btation. Califar

BELF-EXPLAIH].HG Bible:
eircular free, Box 444-P,
Minn

DRUNKENNESS Is a distase which re-
aponds to trestment. Medleal skill plus
human sympathy prove soccessful with
liguor and drug cases, 60 years experience,

rite for free booklet, Helnnn.
The Eeeley Institute, lel:ht

“FUN And profit far home crn.lr,am-un
ovn' 300 prajocts. Bverything from book

ends to freplaces dequ:rlheﬂ in get of four
What to Make books. FPer set. cloth edl-
Egh. sh 00 per 200, Popuolar Mechan-
Press, Iga-m]l 200 E, Ontarle, Chicago.

GAMES, ENTERTAINMENT

READY—HNew G8th Annual Digest of
plays, entertainment-game books, minstrel
shows-songs, skits, recitations. operettas,
ete, Invalueble to all mnlzu.uuns. fnm-
ilies, lnuhl.ﬂu.n.ls I,d.ml.l,er.'t eﬂn ‘Eenﬂ,

'Illuﬂl!.r.l.l'.eﬁ
Minnes|

for your free Digest n uimu
Dﬂmplll.‘ul' tEstn lshed IE—'Tﬂ] ﬂﬁ North
Wabash, Dept, 3034, Chicago 1,

TRIUE Chalk stunts. Ceatalog ll}c.
Balda The Cartoonist, Oshkoesh, Wisconsi

T BLACKOUTSI Gmtl.-!dx material um:i-
nally prepared for prominent Broadway
Jer nrn:ler.s E:nmplete collection, £2. Maons
-l% nter.  HKleinmon, 25-31-A

Shth Hoad: Long jsland City 3. New York.

COINS, TOKENS, CURRENCY

FREE 1M1-8 cent with cach loi cmt:l.
10 different San Francisco Lincolns 2
10 different Indians 25c. 194-3 5 nl.l:h.i
dime ¥he, old 3¢ plece 3Se. Coin Shop,
Box 77, Alsmeds, Callfornis.

WE Buy Indian pennies, L:nm:l.n p-en-

fies and old rore codns, 'I-'I E
patd. Indian pennles worth u. tn 15, 00
each, Lincoln pennies up to ench,

Other rare coins $5.00 to $3000.00 each.
Send 10¢ today for new 1944 price cata-
logue of all wanted U, 5, colons, American
Rare Coln Co., Dept.. 1, Transporiatlon
Bldg.. Chicago.

OLD Money wanted, Will pay £100.00
for 1804 dime, 5, mint, $§50.00 for 1913 Lib-
erty head nickel (nol buffala), Bﬂiummja
ums pald for @ll rare coins, Send 4o for

large coin folder, May mean mueh proflk
to ¥ou. HNumismalic Co., Dept. 20, Fort
Worth, Texas,

“VALUADLE Caoin Ininrmutlun 1:|.|.'|.d lists,
Alwick, 5837 Nagel, St. Louis

“THREE Coina and lists ll]r.. Od.dl:hnn
Box 481, 51, Louals, Mo.

TWILL Pay 810,00 ench for certain Lin-
coln pennies! Indinnheads $£50,00; dimes
E1,000.00. Catalogue 10c. Tederal Coin
Exchange, 2-FM. Columbus, Ohia,

TWELVE Wooden nickols tl{l] 25 dif-
Terenl Indian cents §1, 1l:| lizt 3o
Large retall catalogue Eu.,ﬁ“ Caoln
Company, 1180 East ﬁ:im [:Inlcu]n

SPECIAL—WIill Rogers covers mailled
from Barrow, Alasks. on dedication
of memorial there—third anniversary
erash-—and bpack-stamped st Cloaremore,
Oklahoma on dedication day of memorinl
ihere, Priced while they last $3.00. Will
Rogers-Wiley Post covers mailed at Bar-
row, Alsska on dedication day of memo-
rial there. August 15 1938, priced while
they last 1. Alnskan commemorative
sinmps used on both covers, Bend check
or currency. Wilmer Bims, Box 54, Abl-
lens. Texas.

" FREE Your cholce of any 10 stamps from
aur first U, 8. approval selection, Ilus-
trated list inolode Coamopolitan Stamp
Gl:rmpanr Dept, BM-3, 1457 Brondway, New
York City

[ ﬂFANth Colomies 15 Un:&'u 3 Hos=
:I!!l-. Seyehelley, tﬂws multi-colar Tag,

approvals, 150, 1115 N. 8t. Louls,

Chicago.

FIKE Approvals, iteshly mounted, Posk,

perscnal service, Tell me whal countries
prefer and I'll send thelr stamps.
klnrm'r. 345 East Ocean. Long Beach 2.

T UNITED Siates approvals, 1arge varieiy,
at America’s lowest a.cIImE’pnma Stamp
Company, Albany 3, N

B0 PAGE United States priced catalogue
free, Postage do, Spencer Anderson, 65
Nuanu New York Gity.

150 UNITED H-tltrs mll d.lﬂ!‘rl:nt §1.00,
Bavmond Gllmore, I:‘,u.n!m

COLLECTION Indian heads every ;Eﬂf
trnm 1879 through 1909, with album, $2.00.
icelist. Ben's Coin Company, T2
‘ﬁ'ﬂl: ashington. Chicago 2. TiL

FIVE Foreign bills 26c; twenty-five dif-
ferent 21,00, Beffel, Box 37, Ottown, TIL

“eho00  COINS, Medals,  Confedernbe
bills, Nagy, B-K South 18th,

Lists free,
Fhiladelphin, Penna.

30 DIFFERENT Forelgn coins £1. Ap-
g;rnlmla Delmonte, 726 West 171, New

“"HBET (19) Brilllant uncirculated Jefler=
pons 8ATS postpuid. Earl Timmer, Hoube
3. Hamllton. Ohio,

10 INDIAN Head cents, different da
also pricelists, 35c. Behultz, 1053 i
waod. Cincinoati. Ohig,

MAGIC TRICKS, PUEELES,
JOKRER NOVELTIES

MAGIC Packet 2S¢, O, Kocher, 805 W.
Indiana Ave, Philadelphino, Penna,
HSURPRISE Your pals, Your name {(oF
theirs) in screaming heud]lnl:a fromt mlg
Hollywood newspaper 25¢, 4 alike 5
Eﬁutb&]d. Lefavor, Prmtu 381 F St., Ban
ernarding. Calif.

102 MAGIQ Tricks," only 18c at nows-
stands and chain stores, Robhing Co.,
Publishers, 152 West 42nd, New angl City,

EARN Money In any crowd, Call names
of strangers, tell unspoken questions. Pro-
fessional course mind reading. spirit writ-
Ing. cic., §1. Henderson, Hox #1, San
Bernarding, Calif,

NEW! Simplified card tricks! Amnzing

GET Profit amd pleasure o eollectin
old eoins. Bend 10¢ for 58- Pa.ﬁe lll.uairn
eoin untnluu "l"uu 11 hu dt' tﬂd w'l
Bend for It 0o S.EEI'I.I
Bidg., Fort w-urth Trxu.s, l..u.r H- IIe
E:m ealablishment in T. 8 Established

VEATS,

COMPLETE Catalogue of all U, 5. calns
‘-&c to §1,00, 7% ilustrations. 3300 quota-
tlons. Price 106 Jaimes Randall, 341
Seuth Dearborn, Chicags.

FREE! Forelgn coln, hﬂ.nknnm nmd win
colleptors illustrated eatalog to approval
service epplicants, Brnd dc postage, Tat-
ham Coinco. Springfield-123. Mass,

I HhY Have just the BCArCE .

8.
ant. Hend me list. “'Mect me by
mull ) ‘Il.rilllnm H, Kenwnl:thr %ar.er:'me

-work 1 Pariicul ireg,
%-.lém a':ai-“ Pmﬁc«flﬂuﬂ:m EI: o A OLD STAMPS WANTED
MAGICIANS' Headauarters, :Il!- I WILL Pay #%100.00 sach for 1024 la
cumuz pocket. parlor, professlon % green Franklin sl:.sm 5, rotary perforated
5e. Kanter's, M-1311 Wnlnu't P eleven (up to 51,00 cach unused). Send
:lhin f-r. today Tor lu.:_j:a llluaLEu.t.u% Ioldurzshtnw—
Tl ks T ng amnzing priges ernon Boker,
TR e it
Hm Clurenee, Brlfriﬂu asr: e ETAMP COLLECTING

Mzmmnma Pm, Professlonal me-
dium's method, Magical Enterprises,
Fosaville, Bhich

LEARN venlﬂloqulnm 3¢ stamp brings

rticilars, Smith, 801 Bigelow, Peoria,
1liraks

ﬂnu..?wnnn Special! Maglol il'lld Ir.l
e, hml 1llusion ren

:“ﬁ't ?‘m e e H of " Charlos
aus:
B aan. Hollrwood Callforgia. C o ories

QALIT‘IH&:HMHI‘J'I’ Bend 25p
for_catalog. Thayers, Box 11E!| Wﬂa.hlw
LaBren Station. Angeles, Calif.

MAOGIC Tricks, puszles, I:HIIIB-. cards,
EIII'I.{:I‘I boards. Oatalog 10c. Bpecialty.
ox 670, 8L, Leuds 1. Mo,

00 TRICKS You can da! Datglns' fa-
mois :ltnluiul' B0 tricks, 128 pages, now

anly merica’s fastest service on
magle for pocket,
al, nmateur, Dnu as Migiz
Dallas, Texas.

WI}RLD'S La.r:ea.t. n:rul'eu.lmn! mcﬁ.léu
shop keeps you In touch with lstest tricks.
Ta rﬂ!tl'l'& matlings senid 250 for 1943 cat-
alog. Holden, 230 W. 43nd St., New York,

NEW Vanishing key and_cataleg 35c,
Sterllng MMagic, 345 John R, Detrolt, Bich.

. profession.
., Box 3T,

DELUXE Fackets—All different. Argen-
tina, 100 different, only 45c: Belgium, 100
different, £1.20; Bollvia, 75 dmurenh £1.00;
Danzig. 200 different, 0.00: Ecuador, l'ﬂl.'.l
different 8547 Hejaz, 100 different, £16.00;
Hungary, 500 4 R-Tl.‘:l'l.t. $4.95: Mexico, 200
different, §4.952 Persin, 200 different, g4 00:
Roumania, 400 ﬁ.LEl!rEﬂt. $11.04; TEB.n.E.]ﬂr—
donte, 60 different, $6.00; South and l::na
tral Americn, 1.000 dll]'er\ent. £10.00; L.
EBedard, Dept. ©. 3220 Montelsir ﬁwuue-
Detrolt’ 14, Michigan,

POSITIVELY Greatest Iree affer—Latest
Beoott's Internationa]l $5.00 Btamp Albuym

—eoorering entlre world, contalns 36000
illustrated, descriptive spaces, Scoti's 1944
Standard $5.00 Catalogiies *"Philalely's

Encrelopedin—absolutely fres to appli-
cants for forelgn approvals becoming cus-
tomers.  Plymouth, Bell. Califarnia,

FREE 1000 Mixed precancels to new sub-
seribers only, with one vear subscripilon
to ""Precancel Optimist™ 32-pags l'l-'lﬂl'lll'l'll'
Bend 51,00 to Precancel sbimist, 30 West
Washington, Chicago 2, Tllinois.

mMPLE.'T‘E Hlll.t. nmnmemuratwe el
from Manchukuo, plus attroctive Brunel
plotorinl—gveryithing jusi 3¢ to approval
applicants. Viking, 130 (&) Cllnton Bt,,
Brooklym, M., Y.

GOYA MNudes (2 wrs.) it.. Auprmkln
Millhizer, 7724 Abbott, Plitsburgh. Penoe.

B0 DIFFERENT American commemori=
l-iv?] }!.1)0. Stalder, Route 1, Jacksonville
J'

Hl:rl}l:l Btamp plus 50 different. 3o
w.lth approvals.

nopp, Box 1381, Bristol,
n,

220 T, 5. Stamps on approval,
return postage. ﬂ-uumc:np%tam G, ﬂ
To. Minmi, Florida,

BRITIEH Colonles packet, only 3o
approval _applicants, pEmlth. 239-A ath
Avenue, R:ms_e_:l_:l_e_,_ﬁ. o,

20,000 51 ngrﬂval. Slretner,
1020 Enst lﬁi E‘lm'rl-n

ATRMAILS, 30 Different 10c, with for-
elgn approvals. Padlez, Jamesburg, M. J,

400 STAMPS, Album, hinges, gawge—
E:. Northenst, Dox 6018, Eansas OLby,

7100 _ALL Different U, 8, 10c.  Monjar,
1780 Fairmount, Cincinnati, Onlo.
ATRMAILS, Pictorinis nﬂnnm %ﬂ%{:‘:-
e
60 FREE, Pictorial, Et.{:., Etamp diction=
BEY, Iist., Bullard, Newrcastle, Maine,
COMMEMORATIVE Packet—be,
al uigu;!-Iqu. nts.  Real value Oster
rk. Hockensack, N,
MII:I MINED 0. E.—ES(: IH] difforent—
10e. Zampino, 2022 West Minth, Brooklyn.

ARDUND The world, 60 stomps from 50

[ProY=
oudt,

pountries, Be to approval  applicants.
Charles Hu.ng!la 194-13n 111 Hoad,
5t Albans, N, ¥

GRABBAG, Hnn.- inlity  Gasariment

13'1' l]IPFEREHT Stnmprs lnl:ludiu Frea
Flghting French, Haiti, Jehore. chin,
cnly 10g {o approval applicants,

Rakch
E-‘tgmp Co., 4647 Kenmore, Chicngo, Dept.

T ATRMAILS, 25 Different, 10¢ to AR val
applicants, Faul Rawden, BHox "."E'Ebﬂ.
Westville, New Haven. Conn,

SEPECTACULAR_ Approval service for
collectors  wsing International juntor or
modern albums, Loewy, Avcadis, Oallf.

PHILATELIC Ehopping News—Bargains

palore!  Free cop Eltnm;pm'lum 26060
Rochester., Detroit g
TR]AHGLEH—E;&MLL&I-L .sh! ).

10e. Approvals. Buchanan, 300 t.23:rd.
New Yark 10,

100 DIFTERENT 10e, Deat forelgn 81,00,
Mrs, Zurfluh, 115 W, Tllinols, Chicage,

S00 U, 8 Many commemoratives, air-
mails, others. Th varieties guaranteed 25e.
Hogan's Stamp Shop, Ashlond, Wis,

100 DIFF. Precancels 10e.  Approvals,
Moson, Box 248, Lan_:_maie. E'!I'LEI_Q_:_

"E'\CH.FH. Star'' approvals? Famous for
thirty years. Nothing like them. Writa
today! Kessels, Tucson, Arizons.

Nlcr—; Jl.mum.nlq for general collectors.
Kress, Box 144, Hanover, Penna,

UNITED States 84, 86 and $10 stamps
El;:n: Approvels. Winelolt, Woodbine b,
ennn.
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B.P.A. Minlature sh
_-rwn—-am xm-hu. s

Whal list. PA'.IMI!
Baltim

?rm’: 5031 Hni
500 tates for 10c! 500 ﬂ. B. A,
—abaolote nnpd.ciod [

mn‘rhli;j&l;

t!.onllﬂ Price only 1&: h: 'r;m =

can al baek if no : BIL

Qo 15 [ Dunkirk, H.
BETTER AR — "United Btates

PrOvals
* Lower prices. Box 488, Minncap-

{facsimiles),
flding. BEay

FREE! Canadiann sets, royal visit,
ubiles,

nth-unl B
Box 1i8-M, South Orange, M. J.

86 DIFFERENT United Btates with
l.pmﬂ'l'll‘ll. Bookman, Box l46-M, lli.piu*

T OANADA 100 Different Iﬁn—lpnru-rl.ll
all countries. Lists. Victorie Btamp Co.,
London, 4 nada,

1000 MIXED U. B, old and new abc. 4 10,
§1.00. Weath oo,

DOLLAR .ﬂ.uurtmanr.u every ltem differ-

ent. 11 paper mone 0 encased postage
Etamp mnma'_r 0 Inrd n colns, 25 Indian
head ‘: ‘All-Nation,

157 Wﬂt Ll-'tu. H:llnml IILL
60 U, 8, Gﬂmmuruﬂm, nirmalls IBIL
&Pll;;!ﬂlle Btamp Exchange, Clncinnatl
“T29 DIFPF, Mint Russian 4 with upprwa
als. Fred Mattle, No, 1610 Albert BL., N
Castle, Penna.

1 §10.00 'Wurth fun for anly

o mﬁ’ :m ‘mﬁ‘n: mb:!rdi J.Mt.
82 Teocived from the church missians h“
I.“-

other countries are ented, In-
EW Commemaratives, ‘Lmﬂh.

cludes a

and stamps caialoging up to 25g or mo
enf.'u! The b m:muugmn e o m&;:.é
Price gnl_rllh

Lustle, Penmi. tul:l? valuablel Lo serious
&0 DIFFERENT U. B sommemo- | ap ts| Money back If not
ratives, 5o ﬂu‘l’hl.n:lt. H“nhn Grande, d ted, !mum Btamp o, De
‘:E;i'lll;uht tamp colleotion Ho 22 jmes Hew cu; q“,;n:.
or & ) [~ ar
ndd lnrlu:. Company, Vineland, muli‘mu Mﬂ
11' forel iz, B-m; Eu-.mp Mmﬂ Sblmp Ca,, “‘EH“"“‘
fAekE; "
fp & Ve N T o e
aa ul
“§6c VALUE—U. B. souvenir sheel, tel- anhlu. Box 5441-P, h;ua
-hmplmﬂtﬂjluﬂum 25 more I'!nlll.
F}E:enlﬂ.ﬂ-ﬂmr 10c to new applicants m'l'um' 0. mmnn aivil
or my U. &8 rovals, Bleger, 1165 er TEVENUES, # $10
ng., Denver, lhm:nllmh'l:l'.ﬂ. :n' ﬂd‘
FOUR M e tri m: wlt.h. M tan Btamps Ay,
ﬂ%’nﬂm&_nh 18, Hew
50 D From fighting nations— mnnnmummmﬂnsh
10e, Liberty Co., Dept. fu't. U B iu.np .‘-ulﬂ. ln E U,“t'
z m B un. " mtnl m—rn mnrunl ap
B e A e aliunh far 5c. Glithan Btamp Company,

thmh" fﬂm
FE:EE Complete nn'hn tobacco set with
mm-h Bominols, Glenburnie-1, Md.

ABHINGOTON Bicentennial, 12 wvar.,
Klelnman, Jenkin-

w:n'plch 10c, Herman

town ¢, Penna.

,—.__.._—.-.—.m

R o S Vi
00 DIFFERENT Inclu secnrce air-

mI.H triangle, J¢ to appro Bervice

lican Avalon Btamp un..nm'ﬁ:
rin al.ua Mass,

.m o, Fﬂ'l'dm Approvals:
Griest: Wﬂﬂﬂ'.. I

LB, TgS ot Sy

hu.l nnesota.
wmw Btamp Magauins, 26 wuu
98¢, Atamp Journal, Ealnmazoo, Mich.
LIBERIA Alrs C4-8 {3) 10¢ with
1e Eg: ovals, Clrml.'tlil. TEEA W, '!fﬂté
Los 37, Calif.

:Exli:EI..L.'E:HT Pictorial approvals, Rea-
priced, Crown Btamp Company,
Box 331, Toronto, Canada.

Bix big

" FIND Btamps wortn I fortunes!
:IDI,!:E: a “‘Q"I.Inl'\ﬂr ﬂfnunh‘i:: packel;
i ar, scarce -
g Fine packet of 35

Eiflerent British Colonies—Turks and Cai-
"1'.” nds,  Hyaerabad, wmaicn. otc.

L]
States 84.00 and £85.00 hi
Bi; “PaT Ea.lt by t of 20 dlﬂarmt
tamps from Siam
NES, -et.r:.. IIIr.Lu.Lrl.I.ed 32 page hmll!
where to look and sa
A g
Mystie Btamp Dupartment 30-R,
Camd Hew Yo
60 DI R United Btates IIM.

FFERENT
Pricelist Ireg. Beldenberg, Barada
WORLD'S Largest diamond i.l:l.d trli.n-
fh stamps, free stamp mm{gmt
Tom ﬂnhlin%_l:fle Freoch, l-lmw- :mm
big bargain Bc 'ﬁthl:n-
Stamps, Dept. 2, Little

rm' ".I."hu Bitamp Finder]
for the blg oew ¢diﬁnn. fully mutrntul’,

I:IIbIL‘I:I.! you instan o Ld e =
Iﬂmlt stamps] ﬂ.llﬂgﬂgl ga:ht ﬁ'lllllh
ﬂ lnd airm“
{li.mlon Btamp
Company, Box . Maine,

FREE! Leeward Is.. Cayman Is., Tmh
and cunu plus 60 diﬂ'ermt n:u.nt o, VI
COrOmna l.np-mvll

nts _ sem

lemu 2

Tatham Stampeo, 8 Egm“ld-m %&“
FREE! lete *Tnited Btates" ta.l:;p

talog with ';)ﬁ J.Iln.rtn.l'.:l-una! Sae'

Bul:lﬁmgmg-u E'm' Bt

VICTORY P‘M:I'-ﬂ Iree—Inclodes stam
nlll].?l.tl! Britlsh Cayman Islan
Victorian atriul.u m w:thuéj
catalogue—all fres. Bend 8c Tor postage
Oray Stamp Company, Dept, PAM, to,
Laneda.

( APOD G e
LR Idﬂm. Iedo, Ohio, '

WHBLmL! 8 lemenis lesd
for 10e postage. ? 5 ndwhﬂz:.im
%ﬁmnn Btamps, 103 Wut 42nd, Hew

UNITED Btates approvals complete cove
urlﬁe. fine quality, attractive prices. Bem-
tl-mm. ox 438, Ooconut Grove,

l.m GRABEAGS 150 cach. B different
$1. Zandy, 630 Bingaman, Reading, Pua.
HOBBIES AND COLLECTIONS

GBNUTNI Arizana ruby and desert sap-
Eﬁu qull‘tet' for both., Mineral
mens , Box 2851, Phoenix,
Arizonn,

MINERALE—Ten pretly s ns 25c.
Biork, 143415 Lacimer. Denver 2 Golo.

LIGQUIDATING = Approval remnants, NEW—15 Different match covers l0c
uu. packets—600 mixed $1.00, Beacon | Box 201, Rochester 1. H. ¥. 2
m“‘- Hl.n. a0 DIFFERENT mm mﬁ r“wd"
tn.u % Hél‘:tuﬂr B Ihs_ ll TS5, PqH.G £1.00. Eulalla Turner, Arasa, Calif.
pricels “""I“ J'EW'ELRY Blones Temoy
-F Park Row H ete, muﬁed $2.00. 1&1&?‘;%&1%1"
'Pztnunllo. “%“g.ﬁ'gﬂ‘ Bt, Irmil Hn-.
Be n'ﬁ""-r TNUBED ?‘l!ﬂ'l. IM ll.l.
British Elﬂ'mn‘t&élw Fhlﬂﬂ Edelman, mm
uwmimmmn'!Wmuw East 84, Oleveland 3, Ohio.
HOBBY Dooks, Latest titles. Catalog
40A POPULAR MECHANICS free. Fopular Mechanles Press, (0-43),

200 E. Omtarlo,

CAMERAS, FHOTO BUFPLIES

WE FPay top prices for used eameras and
nhutﬂ'ranhln Hmnmmt. Turn your idle
r, printer, lenses, develop-
Jn|: !1I.IJI|E|:|EI1 L
s n

. Into cash. Just send
Ist of what You have, Btate Mmake,

model, nL condition. We will write vou
At once, tellin E:mu wh.n“lluu Pre-
Enn: today. to OCentral
#Iﬁr?ﬂ?” 290 B '{-.r‘.’.’é“.ff“"““"“
Colez, Chitage. T P S
" FILTERS, Sunshudes, flter holde
Limited supply——ft a. marn. ﬁm:iﬁ
pre-war_aluminum, of solid optical

lass,  Filters Bvu]nhh in every color,
passible to obtnin after present supply
is exhausted for the duration. d onl
$1.00 per item and lens diameter, shipp
Emmﬂ-id return mail, To allow equitable
istribution we can allow but one of mh
1I.t:m l%%%:nmmzr. Ffizta“énénuunl EJ
i, Ompan ntra nnu:.
Indiannpolis 3 q.l! dglan:..
Eﬂﬂﬂﬂﬂﬂ&—mﬂdrﬂnﬂ own  Kit of
culars. Crescent
numum -P. Bouth Pasadena,
m Money in phumm hy. Learn
quickly at home. Easy F‘nﬂnu ex-
perience UNnECESSATY. ed-
ucation suficient. Booklet and require-
menta free. American ﬂnhwl of Photog-

raphy. !Eiﬁ M E. 3433, Chi
B Hays: War tlme pro
AmMISE saiction . of Aneet
Lelea, Con Enrlllr =
l-ﬂﬂl-hlt.

Uﬂlm' Dhmm & fascina
pﬁhﬂu ega,  Learn
Easy simplified m#hodf Pﬂvluu
EOCe UNDECESSRTY. or free in-
Iﬂ"ﬂlﬂﬂﬂ and rements. National At
Behool, 1315 gan, Dept. 3441, Chi-

home. %

lnn T.ny l'lﬂ w 1]
E-ldggun Birast. D:hicl.‘n -

HAVE You & came Send t-m cents
for recent nomber a :rur big magazin
ehowing how o make better pictures m
oarn money. American Photography, 118

Mlass,

Camera House, Boston,
FHOTO FINISHING

BIEIGE!T lDb\l'ululn 35 mm,
Fun mﬂ’-ﬁ

wi gin.

Mailbng Pllm- Service, Bax S440A,
Chicago 8

T ROLL Dev-el:nneﬂ nnd 438 oversi 055y

‘E'e!n! fﬂ“'s 8 ure I0c; 12 mum

Clemet Phoro Be E”' Ovrulyl, evien
(=1 1] Brvice,
Ave., Philadelphia 22, Penna. -

YOUR Favorite kodak plr.'tm-u m.'l:.r
sizn BxT, 10¢) three for l.L'l.rl¢r d
best negatives (Alm) .

pert Studios, Dept. 28, Des Hnln.u

ﬂ-ep-
Towa,
# BEAUTLFUL Bnl:md nnnu luu
ﬂiﬁmmﬁ?m:g {1 ;ﬁ.! tmm Bru
ton Studios. 55-M. Rost i{ i

HHMH{IMHTE Elght 8xT trnl:u ne
abive 51.00, Eix ExT from gh.m.n I]uﬁ:
Pmb:Lt Renshaw, 232 Jeffrey B&,, Chester,

QUALITY Photostam; 00 hundred,
B2-28 B0th Road, BflmhuE:t- FH“I York.

“Ti-8 EXPOBURE Rolls devel
larged mammoth size 300, eprints 3o,
Thrifty Photos. Box 48, Soith Gate. Gail,

CHOICE il aff H—Ml da
beautiful enlarged prints (deckled If de-
sired); or Iﬂ hriillut "I..Iretime" prints:

or B sparkling IP I -pr-noi'
enlargements, Fre-war qullmr md
—250, Past pervice. Quallty guar
Free mallers. Credit for un nmt. neg-
ﬁrﬂ"' Dept, 53, May Btu LaCroase,
18 BP, Lifetone ta, 2 bean-
tiful Hojlywood enlargem free Leath-
ertong e and photo w only 25,
Free photo album with first order.
tane Btudlos, B-330, Des Moines
Towa
enla
nul.tlve !:
:.gllnd. sw.ﬁ no: A11, VM,



6-8 BJ{FDB'EIRE Fllma developed and
finished 25e 16 exposure 3bc. 18-20
emms:u.re Hnmm fillms S0e, 38 expoaure

Reprints 2150 each. 100 rcprl.nl;a
ﬂ: -:m All rolls developed and cn!ur?d
Atgxs, Bend for fres mailin AL
Bervice, Box 5450, Metropolitan Btatlon,
Los_Angeles, Callfornia.

BNAPSHOT Hepﬂ.ﬂ.‘u EIJ“E{II H:.ﬂiﬂﬂ-, j.gil—
1.85; 200—83.560, Less than ty, Ilue
‘ ach, Fast service—finest workmonship,
Me:tury Bindics, A-108 Horth Dearborn,
Chicago 2.

HEH. Argus, Leica, etc. {excopt “"Mer-
cury'") 36 exposure rolls, fine grain devel-
'I]P!d Butmlm DE-20) and beautifully

I x4 osgy prints, f0c.
I}arl.ri Fe relo-m:n A5c. 18 exposurs ralls,
h.aur BETViCE, Bg.atu.-
.luunn ll‘ﬂ-ﬂl-'ll!d malling F-

sample E}Iinh Temnlﬂnj.sh l..ahontu

36-42 Scio 5t.. Rochester 4, N, ¥
BBHE&TIEIN.ﬂ.L Introductory ﬁﬂl.ﬂ'| Bend
tive, this ad, and 3¢ for professional
'h'. enlargement! 16 regular-size or 8
double-size reprinis, from negatives, 35¢!
Kodak roll developed with 18 guarantesd
drni_'l.ed-edle ;prlr.u. 25¢] OCandid rolis—
1,,? i, sj T e, B Hepints,
A Exp. T

a 1 We hnv-u new, perfect 35mm.
ers, details on
unl‘_ rgitrh:tﬂ. Bludios,
%mue 'Wiuwmm.

3

'IJ'I'l:l"nEL each
!mm 116 and 120 rmtdm Iix ’:E from

guarante
ﬂuernllht. un'lu. Flrull dew
pletures 30e. Hell 1 ﬁlﬂl‘-\lﬂl‘! 4be.
pictures  80e.  Enlargems on
Tl e e B 0
oples e {rom
E-h%tu Bervice, Box . Ban Francisco,

MILLIONS Mow know — “‘Haollytints
menns  better nts."" Blxteen crystal
toned Hnuoml

8 exposure rolls devel-
o Mﬁlu'm: Haol-
Iytints, P-1350, Hnlu'wou-d Californin,

ROLL Developed and 8 beautiful en-
largements :Itu Gfm larger. 2 l.'olﬂlﬂuﬂ
g e it (oSt s

men
thnnt N!-?! 'ﬂe Sta., Boston, Mass.

16 BEAUTIFOL Owersize dmklud?od
prints and two enlargements with frat
wrder Owlphote M1, Weatherford,
Oklphema.

Fﬂ.o'roﬂmrﬂ? Faor pleasure and prof-

Prepare at home. man school ed-
umuun sufficient. Write for information
and requirements. American BSchool of
Photography, 1315 Michigan, Dept. 3481,
Chicago.

%EE;

EE

VELOX Deckie reprints 3o, Rolls devel-
?ﬂL two deckle prints each ne
we, 252. Two 5xT enlargements
Bummers Studio, Unionville, Mo,
Fictul enlargement! @&
Epar deckle-edge  enlargements and

rall ﬂ.e're‘lupud 25c colp; 116 ﬂz or small-
er; mlnqw f:&ﬂhu 3e. Enlarge Photo,

E Prints each tive, 6 to
| THLEE Pris o 4 T g

rolls, G0c. Reprin Enst-
man, Hode, Iowa, x i

Bx10 Finish enlargement—2I5e,
Scnd _negative, Irving Stodio, 4006A Ir-
ving Park. Chicago,

MOTION régmgs AND BOUND

RENT By week. 8mm., 16mm. films.
35:: uah Dayton Film, 217 Hepburn, Day=

EE'ITERPIJE ﬂutdwr uft-r.ar film, 100
1 16mm., £2.50. double Smm.,
5hI5 Free dmlupln:, ?;Imuhnd subjl:ﬂb:
sold, exchanged. Sound library.
Filnm 42 New Lots, Brooklyn 7, N. Y.

Flims—I00 ft. lumm $LE0;
Elunnhmmltir: Weston . H 3 It dou-
Weston 24, $1.89 neinds
mﬁmln: Movie aceessories, chemlicals,
films, Free circulars, Fromader

8mm. cafa-

SEND Stamp for l6mm.,
678 Nnrt!t&lﬂﬂbﬂ-ﬂ.

logue, Sterling's,

Eazton, Pennsylvania. ALY
BILENT 35mm. Plims! Lists 3c. ~Dem-

sey, 1613 Stewart, Youngstown., Ohia,

“LORELEL'" Olamour #ilm extroordi-
nary, Bmm., 60 ft., §2.00; l6mm., 100 ft.,
§4,00, prepald. Complete lists, glamour

sample, 10¢, Jenkins, 302-F, ELmirs, N, Y.
Eodachrome « gubjects also svablable.
MAMMOTH Beloction, Comedies, everys=
thing! Caialogs. discount coupon—stamp.
Bargnin Fllms, 710 East 6lst Street, Los
Angeles. Colifornia,

BMM-16MM, Silent-sound films. Coms-
F_]ru: rental libracy. All lntest subjects.
‘ree catalogue, (sample film 10¢). Ga.rdan
Film, 317 West b0th, New York

“EMM- IEHH Films. Free ﬂ.l-ll-uauln
Esnm%le 10¢).  Parkway Exchange,
1503 nlnu Birest, Hrooklyn. Mew York.
PREE: 1544 Movie film catalog. Bam-
E‘cﬁ 10c. Goodwill Company, Jackson,

nOEsseD,

F4MM, Bilents bought and s0ld. Hoosler-
Iand, 1734 Moble, Andersan, Ind,
T BMM,, 16MM. Rentals, silent dlc per
reel; sound features $4.80.  Free lsts
Hatlonal Cinema, 71 Dey Bt,, New York,
EASTMAN limm, Safety positive fAlm,
$4.00 per 400-Toot roll, Three ralls 1Lrl'|.|.l'..

per order, Guaranteed fresh stock.
ship c.o.d.. Filmerait, 2814 Tracy, lhn-
sas Cily, o,

YOUR Ad in thiz space will bring amazs=
Ing results, I'll prove it to you. Write at
once for inh:r:lﬂnz informoation. F. W,
Ja 300, 200 Emst Ontario St.
{mjta.w.

T FIRST Againl Latest hital
rls"” = different, !mm.. El
Gmm., 100 ft., 8400 posipald,  Com tﬂ!cu.-
calalog with genercus film sample
Trans American Sales, B32PM, Morris:
lown, New Jersey.

MOVIE Films bought and exchanged.
Faramount, 204 East Brondway, Mon-

- BEHJEI

mayth, I!]!nn
1 BUY, Bell, awap, rent s.of. 8 and
18mm. films. Box

List fres. Harvey Iris,
530, Brockiom, Mass

TAHE Moviea, 104" l8mm. $L90. 25
double #mm. $1.25. Devcloping included.
Bulk 8mm. mbassader, 478-A Quiney
Btreet, Broaklyn, N. Y. :

“IHE World's Oreatest Fassion Flay."
Bemm. 18mm. and 3bmm. ciiy silent ar
soumd. Rent of purchase, include stamp.
Hgmmwady Film Co., 33-F Melrose 5t.,
Boston . Mass,

GUARANTEED Fresh mavie flm! Three

gpools double 8mm. $3.45] Bix spools Uni-

wEX it anl Dalite loading! (Limit six each

iype.) Wil ship cood.  Catelog.  Eso-8,
3045 Centrel. Eansas City 2, B ri.

.u.[: Mnkes -;nmerl. fims.

Bmm, 25 ft, double $1.25.
nn tru .a.lun complete movie subjects

Ll.lo&. Btar Safety Film,
l.'| - 'Bth J'nru New

HAES Ba hmnhm io ihe cine feld
i3 apparen in war times. Here ready—
your choice of 8 mm. and 16 mm. appa-

ratus, Wﬂjla rnrmquo‘u:tiun& Yimuad
equipment Is ‘worl real money in ]
—describe plense, Or I'E' buy for cash and
an In:m:.edjar.eg on d,pl.. WHtt t.n
eﬂ.duuarlan. Ilimt m, sells *

Sous & ?‘ﬁh"'éa““ﬂ“m‘h‘iﬁ';’rﬁmﬁ
your mo P{ refu i

PRI,
u;n Illihhlal..

HELIGIOUS Films only, Hew prints,
Bereenart, TX1-7th Ave.. New ¥ork.
MOVIE Fllm processing: Write for in-

formation @ 3 -
iy nd anmp]-um. Pﬂhrum Serv

MUBIC AND MUSICAL INSTRUMENTS

ACCORDIONS: New and used. bou ht.
aulﬂh uffd r;wredn:: wholesale
[ Fms. Principe,
Wabash. Chicago.
PIANISTS—Also organists. Greatly ime-
prove plaring, technie. treading, mem-

Gienera Co.. Davenport, Towa .
—LEARN Movie prjection, MARAESHERE | for oo ordioation. | Gak Lentits T prre
Free eataleg. Olve age. Theatre Instl- | booklet. Broadwell Studios, Dept. 440,
tuts. Elmirn, N. ¥. Covina, Calif,

MOVIE Prniutnr:—ﬂw t and sold HAWAIIAN Cuitar m List an_re=
United, 3309 Lawrence, . Ohlo. est, CGiolden Gate Puhﬂ#nttm. 1724
m’l?:i"mﬂfm"&'&%ﬁm' Huuia Flim mnng legraph, Oakland 12, Callf

kel mm. Nims exchi mkes,
at lowest rates. Particulars free, Hm:h- uﬁ"“ﬁ“;"’;’iﬂ r’é!,'.m_ Ame:gg.: ﬂ
%J,.,’”E,“mﬁ‘m““ Sta. E-Broadway, To- | cordion Co., 31 South Cicero, l::hir.nu

NU-ART'S Leadership hit‘n pr.I:l:ch:l:IIBs
rantee satisfmction. 'n' Inr
& Heinfe in Silvery Bbﬂ.
It 31,75, 16mm. =llent 100 It ﬂ.Hl. Bani
also far ]J.u.tl.nr of fAreside fllms, 145 W, 45,
Mew York 18, N, ¥,

MBLGD'IH Ca sed to ¥
wgrlg Llndmuztppﬁ: East !B N’ew Y-urt

LEARN Piano In § easy lessons by ear,
Play any xnur—ﬁ.‘-a-sl.ut. method known,
Amazi . Complete course 82,
A B Piano Methn-d Dept. M3, ML, Ver-
non, N, ¥, 145,

T FLASH, Aml.tt:u: so0ng wrlters m:u:]

gu-ema to Prarje's Muslc Service, 205 North
wnsend St., (Apt. 12), Syracuse. M. Y.

BONGWRITERS! 2end your poems for

our affer and free “Rhyming Dictl o
BN o2 . 20 ey
iR bty

" POEMA Wanted for musical selting.
Send poem for immediate consideration,
Five Btar Music Masters, 630 Beacon
Bullding, Boston

ACCORDION Headquarters. 80% dis=
count, All makes and stvles. Metro, 44
Horth albany, Chicago,

TEONGWRITERS! B, M, 1. Publizher with
established radio program seeks new son
poems! What have i'uu'.' Frofessional's
zincere examination free! High Adelity
recordings made, Transradie Musie, Ine.,
1660-M Brondway, New York. =~

SONGWRITERS — Arrange Your songs
for archestiras. Modern armanging couese,
20 lessons $2.00, u.unsy back guarantes,
Brokel College. Lyon & Healy Building,
Chiengo,

BONGE Examined and melodies free,
Radio license. National Bunn:w:l.ten, Pub-
lishers, 6603 Bunket, Hallvwood,

H.!.'WAII.&N Guitar musie, List on re-
a_ Golden Gate Publications, 1724

rler.rhph Cakland 13, California,

LEARN Popular pl.lmul Write Maglc
Hey, 111-A Broadway, Glendale 4, Calif.

HDHEIWH.ITERE—P book. “The Ke
%n‘h’qﬂ Future.” ‘Write Variety, 2, Balem, ’

LEARN Popular Flnnu Play hit
in boogle-swing style, Pi!uhh n.nd dlme
for sample Jll'l'l-Tlll:EI'l
Tolder free. Christe
ball Hall. Chicago 4, 11

BS0ONG Poems wanted. Write for free
booklet, Instructions. Song Servies, 331-0

H-tl.l.dius, L P.'.i:rn.-

‘i'i'ea: lI-ith HB‘W York.
comprsed to good words,
Hu“n lnl‘.iﬂt Reginald Belcher, Chat-
W rr@?;:-.!-!nl._a_d_L
Hdl:d] H:.s‘}‘:r'mm 51[! R
Alexandrin, Las Angeles, | ”?H Enuth

G'EI'I‘STA.'N'.I] |2 ]
?mmhnrnhnt. mir_h..l‘?:s“nm
OWE.

ng your poem to be ut
our eompaser,

2110 Beachwood Dr..

BEFORE Sendin
to music “‘know
booklet, Al Mog
Hollywood 28, Calif,

WRITERS—Eend mm for imme-
diate examination and fres rhs'min%dina
tionary. Richard Brothers,

Building, Chicago.

BONHG Pm:m_-1 ut-:d Write for froe
Instructive boo rtuni=
ties. United Iu ﬂurpurntl.nn, pt. 14,
Ealem, In

'W.ﬁ.H.TEDr rics, melodies for songs.

u. p l!ll. Buperior Song
Ell.'ldim

5 II{]W'EITER.E WI.“I.T.: far :ru boo.tlet..
mgt aharin Allled Musie, 204
Fourth. El.m:lmtl Dhll:r

WRITE § money lﬂd gﬂj
ton. Write Iniurmnum u‘rm
Pub. Co,, 201 1! Haorne. Ave.,

m

"RADIO Repairl with ri.ilntllulu
rtu” 33 baa
E‘:I'b“{!iﬂmp;fi-;ﬂﬂuﬂ‘l Jeﬂrrgcn'u Chl Hetg

SHORTWAVE Crystal-radio] Inatruc-
tions 10c; Hulet, 238 E 30th, New York,

TWANTED: tash for new or used
radioa. Bapauraﬂv battery sets. Write
Girnvles, Kennedy, Alnbama.

MAHKE Bimple tube]m batteryless dis=

tance getting crystal radios. Crystal with
ﬁmcﬂm 25e. Allem, PMA427, Clntan,

" REVISED Plans 16 long distance Ernl‘,ll
aets, with “Radiobullder’’—2%c. Labora.
I‘,url.es. 263=-0 Hampton, Havword, Colif.

“LOWEST I‘ritﬂ Radio tubes, L5,
Pree barpaln lista, Potter, 1314-F McGes,
Kanaas Olty 6. Mo,

RADIO I:utl:'.r!url:no: causes. What they
are, where they come from and how to
prevent them explained in oew copyright-
Iy e

ert, fifteen years in the feld, $1.00 post.-
:uu A E Rowe & Co., Dept.

[T1] HLssI.un. Hireet, Ban Frkmﬂum 5, Calif.

SONGWRITERS! Amazing. cutstanding
Hﬂmm Hibbeler, CB, I157 M. Avers,
CRED,

MARCH, 1944 41A



PREPARE Youraslf now for a well pay-
Ing radic position after the war, Obtain
your POC commercial radi phane and
telegraph licenses through our home study
courses, wrilten for the man who has
forgotien higher maﬂ:lumntlu An easlly
[, o Ypaeriond i, Mojerto
uition fee, -
Iean Radlo lmﬂtuhu. Emt Z3rd Btreet,
Mew York.

RADIO B('nlllbc men and exparimenters
send for our giant radio catalogue. Bave
d.ai]nﬁ_ United Radio Co, (1000M), Mew-
mrk.

MECHANICALLY Inclined men — Own
nnd Uﬁﬂ'ﬂ. iim:nl applinnce repair shop.
ﬂnmp te, lllustrated course shows you
BT e it AT, w2t

T, [ 1 n

E':L'\Ed? Ehhen.ture Christy Sunplr
Dcut 138, 23‘3& M. Central Ave., Chicago.

THE “B-D" plan must bo good—hun-
dreds have lnvested 510-8100 in ik Fres

literature. MeOill Company, 606 King,
Fairfield. 111

" THOUSANDS Of articles wholesale,
ol Source I'.‘lirettnry” 10e. Ideal

BUSINESS OFTFORTUNITIES

START Your own hun!nﬂ an aur eapl-
tal, Always your boss.  Hundreds
avernge §£3,000 to u.m annual sales year
alter year, We supply atocks, equipment
on credit. 200 home necessities. Belling
rience unnecessary to start. Wonder-

ful eppartunity to own pleasant, profitable
business backed world wide induostry,
Write Hawleigh Ca, Dept C-TU-PP
Prespart. 111

BUCCESS In_the mail order fAeld—Start
at home. ¥ou'll lw hnlp-e-:l step by ste
profess| . Wrile me todny, 11
vise you. C. M. ﬂll.u'.‘l.ta.. T8-45 Hist E.I!.r\ee-t...
Olendale. Y.

EIU&RANTEED Mnailorder letters, circu-
lnrs, folders, campaigns prepar

Barvice, D-3, Park Ridge TI
SELL Books b‘_\" mail, SIII

demand. MNew titles.

furnished, L

profit, Big
lllustrnted circulars

Elmer Swan-
som, Ningara, Mo, Dinkotn,
i A g Tl TUAT S bosiosee
free, E. Minnick. Timberville, Va.
DIE-TR].'HU'IDR&" Frofitable, patriotic
Two complete gl-iﬂhl'!' other slm-
E’IEB HEH.'I retmil) R-Ehurnﬁ
Ircua, T4-A Bergen, Jersey Clty 5,

E.I:l.ulr By mail. Instructive folder free.
Edwin D, EKing, 4216-A You Street, Sme-
ramento, Oalifornis.

“BELL Books. plans b
Eh“' 156 Alvin, 553

anRda.

mail. Literature,
illiam, Winnipeg.

positive resulta reported. Rensanable] FROFITABLE Business plans and ldeas.
Finkel-Ad: eliing, 120014 Bouth d Pree litcrature, Spada Enterprises, 10
Los Angeles 35, Callfornin. Ofcen, | §emiugton Bt., Wethersfald 8. Conn,

OTHERS Have won, nnd how you can
win in business or any undertaking, As-
Bure your future success mow. Send postal
for “pointers.'t Dworian ©. Johnson, P.O.
Box 313, Newpore, Wl.nh.'l'l.'lr .

START Home business making stalusry,

PREPARE Your postwar fobure now!
Be wise and ready when jobs are scarcel
Literature free! Bankewitz, 114 Virginia
Ave., Hempstead, N. ¥.

WEBER Typewriter Mechanlcs Ha‘hunl
Bimplified homestudy-repairing increas-

plaques, art goods, noveltles, souvenirs, | ing. Hollywood 7, Colifornia.

comerete pottery, gorden furniture, nﬂlﬂ- MAKE Colorgineged concrete  poktery,

glal marble Ocoring. lgold marlble, cemelery I"Ddﬂlgd les, novellies, Base-
our own flexible molds. Amalin ﬂ:uﬂ.l‘.a. ment wa.l.vu rooflng. Other prn]iecla. ‘Boak-
l-'lulhlr‘ folder free. Creative P let, colorplate 10¢, Hulvnn Potieries,

PM3), Glencos, Illinals, Pergus F‘:S.h: esola.

HEN —Women: Earn up to §200 week PLAN Mow for post | vmr Brart muking
aperatling sSiving of profitable salesboards, money at home by mall, Operate & busl-
1t's ensy, pleasant takes fow hours | ness of your own, Pacticulacs free. Write
day., Bmall investment makes over 805 o E. {{ Wilaan, R F.D, 4, Martinaville,

profit. Mothing to manufacture. TUse your
own home asz office. Hundreds of imme-
diate prospecis In your vieinity, Free ad-
viee furnished to get started. Act nowl
Write for complete details today! Allied
Bales. Box @54, Chicago #0. Tllinois.
PLABTIC, The namagng transparent
sheeting—a hobby with a future. Com-
plete working instructions and plasticraft
project kit with drowings. samples and
matecials for visible jewel box Pmtpmd
£6.00. Universal Consolidated, Box A
Sonith Spring Street. Los Angeles 13, t:n.l_[_r
FREE! How lo sell oar latest pm:u.‘lar
books by mail, Plessant home work., Big
profits! No bookstore competition. Snap-
1:?‘ glreulars supplled. Rush mame! Pinan-
il Education, 431F Commoanwenlth Bilde..

Denver 2, Colo,
FLASTIC Engincering n:'a big. Home
study course. Law cost, terms, Fres
klet. Ohio Institute Technology,

Box P-148. Oreenville, Ohio,
TLOOKING For money n:u.‘:tng by mail
Dﬂt‘luni'!lzu of merit? You wil find

c:ltr w-ritm.l: Houston Maupin, 2, Tipp

ETM:T "Hnnp Factory' at home. Mo
machinery. Ifnrtnnm'. Lit-
erature free. Iiemjm BEM-3, Park Ridge,

QUICKEST, Cheapest, shortest wavy to
learn the mallorder business, 4500 word
ﬁll%]i;?{: Hoffmann, 3740 Coy, Clncinnati

. Ohia.

Ind.

" OAPITAL Beokers—interested In ral:lni
£25.000 or more for o Inﬁll.lmnl.t urnj-:n
should write to Amster Leonard, Fox
tre Bldg,. Detroit 1. Mich,

FREE Moneymuking plans. Write Har-
ris. 441 South Ashland, Lexingi-n 19. Ky.

BIG Profits, make and fit arch supparts.
Particulars, Jul Comsen, 3609 x5,
St Louis 18, Mizsouri.

13 IREBTRUCTIVE Art books, Literature
gﬁ' Hoffmann, 2740 Coy, Cincinnatl 19,

a,

BETTER Plans, ideas, rh.u:!’r.lu lit-
erature, hig mall 10c, 2OPM
Bankers Inveatment Bldg., S8an Pﬂ.m:iu
California.

LIFETIME Business.

Bteady Income.

Repalring uwing muchines, Book in-
structions #£1. Connan, 114 8E. ™,
Portinnd., G're.

300 TESTED Moneymakers, G4-page

book, 25¢ postpaid, Business secreils, for-
mulas, wholesale aunn!y sources. Mo ad-
vertisements. Write f: Hovelty Sales
Ca., Bax 895, Baitle Crm Michignn,

GROW Dru?' plants and grow rich. Box
423, Kellogg, Idaha,

SELL By mail profitnbly., Maoke your

- wur plans mow. Write, Behroy Bys-
BIE, BoBd-Morket Station. Los An-
EIIEB 21 California,

IKCORPORATE Your busingsz, Dela=
ware laws. Many aﬂvanta.iu, free details.
Tax  Resenrch Bureau, ng.,. Delaware
Trust Building, Wilmington, Delaware.

" BIO Profita! Vitamins, minerals, whole-

sulel Dr. Adams Co., Statlon 59198,
Angeles,
FIVE Big mailarder magatines 2306

;.ﬁwhl Company, #28-Carpenter, Oak Park,

PERMANENT And profitable business of
your own, tested methods for gmining fi-
all Investm

nancial Independence, am ent,
dm':lhr free. P.0, Box 26, Elmwood.

& MOST Rend mail order magazines 20c.
;:Emm Cartier, 605A North, Pittafield,

LSS,

MANY BMake mongy by
top. Information Iree Rll .1 =
rior Rd.. Cloveland 18, Ey ‘““%“pc

52 PAGE Mailorder ms.Ta.zlnu. 10 cents.
Loren Hollenberg, Rosevi 1,

EW.&E‘ Buy or sall anything. Yuur 20
word listing In “Bwapper's Bulletin' $1.00.
Copy 25, l:n; up-:m ive Business, P.O.
Box 633, Chica

EXTHA I I:ImDIIlB— nty mall l! 1L
Emrtumﬂu. Write Katz, 42564 . mh:ﬂ_
business.

MAKE Money, Your own
Choase from many tested plans. Free par-
teulars, Co-oparative

usiness Gerviee,
P.O. Box 618, Oht

BTART A home business In spare time,
Now Is ¥our chance. © PXiTA money.
Experience fol eiseiilial. Litefalure free.
Norbert Koppel Pu'hllcntinn: 3102 Bright-
on lst Pl Brooklyn, N,

MAIL Grder ima.ln.ea.n t:mlm shows ¥ou
how to make money, spare or fulltime.
Teaches professional mall order technique
—mnot penny-catehing schemes, Free de-
1’::.5.1:13' Nelson Company, Dept. 40, Chi-

MW WAR-TIME Plans, 3§ pages, loc. TU'R-N Atcounis into ensh, Good in-
Home Industries, 1118 Be. 30, Omaha, | come: golck results. National Collectors,
ebr. Mewark, Ohio.

i IR

“HOW To Make Bimple Molds and Plas-
ter Plaques," Profit in popular noveltlea!
Booklet 25c. Plastercraft, 1408 E. 43rd 5t.,
Cleveland 3, Ohia.

DISTRIBUTE Tablet with 28 vitamins
and minerals. 1000 $8.85. National Prod-
ucts, Portland 4, Oregon,

BIG Time mall order business i yours,
gﬂhg.ﬂnm B53 'Willinm, Winnipeg,

AN

“BELL Envelopes by mall n'pa.rvauma Bl
fruﬂ.m Omaha Envelope hc'n 3’
T2l California, Omaha 3 I:|—
lished 1830.

SELL 52 Drugless health book. QuAn-
tities 20c. 246 pages, Sample book and
eireulars T5e. National D.lau‘ butars, Port-
land 4, Oregon,

LEARN The credit and collection busi-
ness; enrn §50-8300 weekly upwards: in-

tereating synopsis free. Write ueaklonal

Extension Service, Dept. 101, Box 1945,
Wilshire-Lobras Station. Los Ang::u_
3 TESTED Moneymakers, 88 page

book, over 40,000 words, 30c postpald, bus-
iness gecrets, formulas, wholesale supply
sources. galore, no ads, ment onlyv. Amers
can Huuk Company, Mt Morris, Mew York,

SELL By mBII Pl Gcl JRM, 14
Morth 15th, Milwaukee b. 1432
MATL. Sal el helpn -
T
ok 10, Now Yore Avenues, New
BRO Becrat : -
eymaker e Lea r-:?ﬁlﬂa: lfngm%g_

$1.00,
bandsle Avenue, Des Moines, 1a,
plete” formulas—fully atated

denl E:n-inu RM-1, E'nrt Ridge. II.L

42A POPULAR MECHANICS

Mﬁﬂ Money at hnme EI} EpArstime,

Mailorder business i'-nur portunity.
Start with as Ilttlu ns § W LT
in." system that works wonders, prepared

Startling lnfwm;t!:lm from,

J EXpErt.
fred Siddall, Atascadero, Call

MANUFACTURE And market your own
ucts. Big profits! Unlimited feld,
uln book nt 110 ensily made. rolinh.'lu.

fost sellers 36¢, Honsaker's, Masontown,

Penna,
mma—n mall our lterature. Good
rofils. business, Maywood, 1133

rundwwﬂ Hrw York.

l.l I.'l'i Thomme ll!tn" H'Ti !
na varle work earns hig mon-
Bf’ nﬁﬂ tﬁlml possibilities In short-

ﬂf.'r '*rll'-'lﬂl, public-speaking, 2%c brings
horoscope, two distinet mn‘uﬂ

'L1|' zimi catalog, detalls, Send
ﬁ !ﬁi . 210 Fifth Avenue,

L‘I:Q‘UI‘I‘.‘IH rble—Colorful, zlauﬂ! H‘uld.
brush, spray! Composition fAoars, bhet=
Instic m . Particulars free. Marhleiz-
ing Service, Edwardsville. Illinais.

BRAND HNew
words—30d tﬁl:a:t munerm
secrets, suceessful mailorder pjm for-
mulas, wholesale saouteea—25e,
mom k guarantes, uﬁm?th Publications,
213 Comstock, Syraciize, N

GET Into mall selling. I-‘unm for fo-
,:';;EL E“ﬁﬁﬂi‘m:"ﬂ'"“’ now, Bplen-
op)| . Interes
propositions immudlnt-et": :%Eahﬁ:oﬂrr
ru:u-e Hjauzl:#: telh;h ow | Pt:nnd.ch
AN mium affer. ehoygan Pu
heboygan, W

EELL Vitamins by mail fram your home.
Bend 10c for complete Information, We
show ¥ou how to build a profitable busi-
ness. Cayol Foods, 812 LaSalle, Minne-
apolis, Minn,

To get free advertising

lf““ 40,000

HOW
strawberries witheut conling, 2 ’h mall
QFder magasines, QEArE AT “bargain list,

Aunt Laura’s candy recipes, glant oppor-
tunity mail. All for dime. Circulars mailed
Ozark Press,

dime hundred. Mountain
View. Mo.

LEARN Relrigeratlon. i your m
ghop, Be In £ qtj:r the
cunmufhﬁl:u n.llﬂtl.mt qu:h:lhd
fes Schoal, Dept. PM, JI."il:ll 'Wut Piu: Los
Angeles i

PAYING

Mail business—& ‘brings
General Pubﬁgnﬂum%

Elmul'.
EARAKUL Bhes l.ru profitable. Write:
Addis A, Kelley. wood, Californis.

" CHARTERS: D!ll.wl.r!-: best, chea
lrftHlorm. al Charter Co.. %
mington ]

COLOR Cement with chemicals, Makn
nrtistie umenc garden ornaments Holly=-

wood & la 10c. Hum
rland,

Ie,
menteraft, 8517 Wonde
48, Calif,



MAEE Money aft home In spare time
by mall. Write Gordon Publishers, Box 23,
Powiucket, B, I___ T e el

DRUNEKENNESS Is a disease which re-
eponds ta treatment. Medical skill plus
human sympathy prove sucoessful with
liguor n.nd rig chases. 60 re-n EXPEl=-
ence, Write for free booklet, P. M. -cl-
son, The Heeley Institute, DleIlt.

FLASTEX Industries oflers llﬂﬂﬂﬂﬂﬂl
men an opportunity Lo start & business of
thoir awn, rrmnu!'lr.tu:rtn%lrl goods. nov-
elties. souvenirs, ete, In Plastex and mar-
ble imitation. materinl makes 81 arti-
clea. Rubber maalds !urnlau:d for spesd
nroduction. Small investment brings good

tns. We are now placing big chain
store orders with n.nu.tu:lﬂﬂu Write
for interesting bocklet malled free. Plas-
tex Industries, Dept. A, 1085 Washington
Ave,, New York.

HOW And where Lo obtaln enpital. Fully
cxplained, particulars Iree. Btar Bervice.
Wnapakanetn, Ohio,

127 AYE To make money, in hnmz ar
office, business of your own. Full partie-
m free. Elite Co., 214 Grand Et.. New

ERUSH FPlating outfits connect to a bat-

. Ho tanks necessary. Good payving
usinezs atl home plating autoparts, bath-
room fixtures, bicycles, reflectors, silver-
Ing mirrors. Mo shop or eXperiendées fé-
Elumd' Outfits furnished. Free booklet.

nmetal Co., Ave, H, Deeatur. 111

LIQUID Marble: snow-white, multi=
colored. Olazed. Unglazed. Compesition
l'IMTIn:, Lifetime wear. Anﬁ or. No
i}r oritied, Flexible malds, asler enat-

Oet inte the blg money now. Full
ormation given free. Write Compo-Tex,

n: 786, 8t Lenis, Mo, i i

YOU Too can learn how to make mold
or cast rcnlgf]utiﬁ. Send stamped en-
velope Dax 4 e, Texns.

]IGHEWOEEERE—BEU DI} £75.00, £100.00

Costwood plastic glits, ¥IB. CELES,
mu‘el . Materla Iﬁ| tlons
furnished, BSamplo al:otLIa dog, wondent,

d model with illustrated molding elc-
catalogue hundred new  fexible
malds gl Jd) postpald.  Plastic Products,
i N Belmaont, Chi cngo,

PLAN Thot really pulls dimes—
Bill Patrick, Marengo 8, Illinods.

MONEYMAKING OPPORTUNITIES

HAVE Your own facto Use compon
vise for punch press, Shear, perforate,
form articles af steel, brass, copper, alu-
minum accurately, Illustrated Instructlons
how to make vise die sels $1.00, Hay
Kleffman, Box &, I-I'.lhhl.hn: Minn.

MECHANICALLY Inclined men — Own

The.

and operate general appliance repair shop.
Complete.  illustrnted course shows you
how, Welding, relrigeration, molor re-
pair, how to get business, ote.. all phaszes
COVETE Free liternture. Ohrm.;r upply
Dhegrl, I1!l:l 2815 N. Ceniral Ave., Chicago.

BOOEKKEEFERS. Earn money at home
gmting urnal entries. Ellis Business

rviee, Cedar Grove, Morth Carolina,

HELP Win the war fArst! Then man,
you'll lke silvering mirrors, reflectors!
Mnking sparkling chipped glonss names

lates, Outfit priees. Sprinkle, FPlater,

&0, Marion, Indinna,

CANDIED Popeorn—Formulos, 23 delis
clous  wvarleties,  Home manufacturing.
5100, LaPlant, Menominee, Michignn,

BSTART Hew vear right! Win security
and financial independence. Money mak-
ing secrets explained in unusual new book,
Endorsed by leaders. Satisfoction guaran-
teed. Details free. Atchlson Company,

Dept. A, Rimersburg, Pennn. Jhs =

MAKE Your own Flexible Molds. Stat-
1.1anl. Art Enn-l:l! Hoveltioes, Artificial Mar-

hie Flooring, uid Marhle, Literature
Iree, Kemico, 3 :‘lliu Park Ridege, TIL

GIANT Malls 6e, Hnl] Bale Magnzine 4c.
Dppununlhr muil free. Haorvey Teeple,

Decntur, Indians.

GHGW Dwarfed trees [ew Inches high

rnurseit or sell. Instnlmuns 1
vl.‘.‘-hv.r MeCrulre, PO, Dox 628, Dept. G.
Eealile 11, Wash.

WINNING i:—-:lqmn wehemes. fips, for-
milas: 46th vear, 3 feur maonths, 30e,
Behemer Mmﬂll‘il!' .ﬂ.ﬂlﬁnﬂ ﬂl'l.l.ﬂ'.

START A home bu.-;lnr_v.s Snﬂ-m time,
Extra money. EXperience UNDECcessiry,
Literature free, Des Molnes Home Clean-
ing Servies, 2102-30, Dwes Moines, Towa,

AMATEUR And semi-professional artists
and cartoomists, cash in on vour ability,
“u}'l'ﬂr.un Bmti:D Woolsey Bta., Astorin.

IF It's wenlth you desire, start a home
business in spare time. Make exten mon-
ey. Experience not essential themture
iree. Lucas, T0 Jesephine, Detrodl 2, Mich,

IF ¥ou want to trade or sell anvthing
{regardless of what it I8) send 206 coln
for “"Swapperes Guide,' It lists hondreds
of swap-buy-sell opportunities all over
America. Swappers Guide, 6§10 M. Bt Jo-
seph. Evansville, Indiana

MAKE Extrm money nt home. Delalls
Iree Luifne imball, Mebr.

EARN Money evenings. :vum-]n
plicating comic cartoons for
Adserviee. Argyle. Wi

INCHREASE Your Income. Biggest inter-
national wholesale, export concern. Par-
ticulars free. Neri's G®, Box 28532, Rio,
Hrazil. South America,

IDI:I. du-
vertisera.

MAKE Fast selllng products. Mo ma-

chinery. *'‘Chemlst Approved Formulas '™
}.ulli!!ernlure Iree. Kemico, 18, Park Ridges,
HLHE

STARVE The aquu:l.'u:'lur 1.l|.|:|.: ﬂlur bonads
with savings. Thirty wars to make dol-
lnrs do extra dioly. ity single ingrediont
formulas 25¢ Jeoln). Evereit Marris, 1613
Hradley 5t.. High Point. N. ©.

FORMULAS, Anulmls free literature,
Resenrch, 2330 Charles, Grand Haplds,
Mich, LR e A

" FORMULAS For pr proftable roduety.
Lists free, Viggimno. Chemist, 6566 Lad-

LOOKING For money making h['r matl
opportunities of merdit?  You ill fnd
them by writing Houstan Hu.u‘plu. 4, Tipp
City, Ohio.

1001 THINGS Wanted, Funny papers,
buttons, feathers, jokes, stamps, rubber
bonds, ele. List of articles, boyers, 26,
Richmond Pub. Co., Box 21-P, 3tation A,
Los Angeles

HEAL Cash instead of fiowsy promises,
Rusll dime for details, Commerciol Re-
oricr  home  mmail urdt:r plan.  Giofflot
ervioe, Alhimmbra,

IRVESTIGATORE Ent'n bly money, Ex-
Eit[‘lLTIEE unnecessary.  Particulnrs  Irec.
1II:IFEI;I Wngner, M-=128 Wost Bith, New
York.

TH00 TESTED Moneymakers, H-page
book, 26¢ postpaid. Business secrets, for-
|.1||.|Jl.|. whaolezale supply =zources golore.

Book has no ada. Meat only, Money back
if dissatisfied. Write today. Now, The
gﬂtmml{:l. P.O. Hox B6B3-E, Stillwater,

n.,

EARN Maoney at home| Thousands dal
“Home Worker Magazine” tells how.
Sumple, 26e, Sizemore, Bax 7, 4917 Horth
Kminer, Chicago.

MATL Selli appertunities galore! Dal-
lar urd{lra filled free, Investigate! Direct-
Mall Balex Co., 1847-A Loulse, Detralt 3,
Michigan.

FROFITABLE Homework, Fascinnting
sample and details e, Woodernft, 1320
Lin . Calnesville, Texas,

MAKE Maoney at home. Big magezine
Ellus partigulars 10c. Heeder, Box 1168,

hieyenne, Wyoming. S

LICK After-war Iayofls! Btarl own bus-
iness; home, office.  Booklet deseribing
“Collection of 1327 Tested Plans'' [res,
Ellte Co.. 214 Orand St.. New York

TMAILORDER Incoms, Boundless oppar-

funmities, Particulars stamp, Machiillen,

273D, Lancaster. Ohlo.
ROADMANS" Guide or how to make
Iuestroted,

munr{ whll.c lrm':llruz £1.00,
Cirei Craf laman Books, Box
1153-PM, MJJv.aul-ee- Wisconsin.

son, Pittsburgh, Penna,

FORMULAS — Latest, best, Analysis,
Literature free.  Bellart, Englneering
Building. Chicago.

REAL Manufacturing formulas. Lists

Iree. Commings, Chemist. Gordon Ave.,
Byracuze, M. Y.

CHEMISTRY

WINN HNew Iden Home Laboratory
Chentical Kits and apparatus oulfits fer

home experimenting. end Lo lor ll!!ll—
tore and retnil supply eatalogue. J.
Winn Cao.. Dept. g‘] 1X W, 23rd El
Kew York.

FREE Cataleg: Clhemlstry. minernl
biology, optica. Specinl book sale: “Ho
fo Make Chemieal Laboratory.” Send
§1.00. Tracey Laborat _Evanston, TIL

FREE Chemice]l ea Enclose J¢
Greenwood, 308 Broadway, New

tnge.
ork.
“CHEMISTRY For Beginners." ‘'Chem-
fstry of Famillar Things' —8Mie lor bath

books. Waltman, 396 Broadway. New York.

T LABORATORY B5u plies aL ‘wholesale
rices; Chemistry, biology, physics, Cata-
fqme. 1de. NMational Sclentifie Co. 2204
W. North Ave.. Chicaga. E E.sqn.hi:nheci 1804,

268 PAGE Apparntus n.u.l.uf sent for
T8c. Chemical catalog, 10M items, 25c.
Laboratory Materlals, 7321 ?Jucennea.
Chicago,

SFECTROECOPE For oulck ehemical
nnalyeis §2.50, Eulting Sons, Camp
Californis,

CHEMISTRY Labaratory apparatus and
chemicale for industrial, analvtical, and
private experimental laboratories. Come-
lete chiemical labora ¢ supply service
or correspondence school students, B-anﬂ
de lor Iree d48-page cﬂtnlng of {!h:rl'l.¢l
aod apparatus. pt, M-43, wg
Supply Co., 1176 Mt Hope M'u.. R
ter. Mew York.

AGENTE WANTED
AMBITIOUS School senlora—8Sel] glnss-

mates the “tops” in geadustion name
cards. Beit cammisslons. Free eards,

BIO Mall, samples. magazines. money | Agencies  going  like  wildfire.  Hurry!
making propositions, dime, Edward Lau, | Crafteards, Box 336-L. Pittsburgh 30,
Box 1238, Henoluly, Hawail. Penim

J;GEN'TE Balesmen, homa workers, gok

3, We send nomes everywhere

25[: 1 vours, Hudson Service, 1472
Broadway, New York.,

127 MONEYMAEKING Flans. Home. of-
flee. Own business. Free Infarmaltiosn,
Mational Enterprises, 815-N  Douglas,
Mashville 4. Tennessee.

“PERFUME Insirucilons furnialied. Siart
muil order or local business. Particulars
free. Dr. Abell, Parkway Bldg., Pasa-
denin, Calif.

" PUBLISH Your own ml!mzln:. Hand-
spma 52 poge format, edited, Hlus-
trated. Cost low ss $1.00 month, Brings
you prestige, profits. 10¢ brings sample,

details. ational, Ord, Nebr.
LEARN Mrinsclence, Remarkable drug-
less healing. Mo manipulation. No ap)

rotus, Unbellevable simplicity snd results,
Incxpensive correspaondence course. Write
Mewnseience, De Land, Florida.

FORMULAR, FLANS, ETC.

AUTHENTIC Formulary 924 pages (l-
luatrated), 10,000 money making formu-
Ins, recipes. inStructions, aubstitutes.
52.00 postpald or C.0.D. (forelgn 82.36).
Catalog, Adams Hrown Company. Chest-
nut Hill 7. Massachusetis

“LUMINOUE Paint' shines

in dark.

Eusily made, 100 other formulns. plans—
all 25¢. Soap-making eourse (20 formu-
Izt §1.0d) esilvering mirrors. formula

20c. Ideal Service, 303, Park Ridge, I

" PREE Farmuln ca.i.nluE hnvthtnu an-
Ellr::d 1500, Westernn Chemical, Balem,
regon.

BIG Munzf taking orders; shirts, tles,
s0x. panis, Jackels., sweaters, shoes, uni-
lorms, ete. Bales equipment free, EXpes
riemce  unnecessary.  Nimrod, 4922-AN
Lincoln, Ghl_lgm

SELL 50 For $1.00 nume imprinted sin=
tionery-—irec samples. Odd cards Zlsc.

Fust selling line evervday greeting card
assortments 36c up. Cards for Boys and
Hew Engs

fIrL's in aervice, Specinl offer,
nd Art Publishers, North Abington, hMass.

WHITE For big kage actual sample
fabrics and styles abmaliutely Iree: dresses,
Iingerle, hosiery, shirts, ete. Toke orders.
Commissions blg, Bend no money, Wrile
for your free line today. Melville Com=-
pany, Dept, 3847. Cincinnatl, Ohlo,

MAGIC Bhopping bag, Sells lke w,ld.
Maglcally turns purse lnte roamy shapping
bag. Handy, compact, Samples sent on
trinl. Kri=ztee 133, Akron, Ohlo,

ETART Your own business on our cap-

ftal. Always your own boss.  Hundreds
avernge 53,000 to 35,000 anoual sales year
alter year, We aupply stocks, equipment
on credit. 200 home nt:mltloa. tl.llna:

n:rrrlrnﬂ: ianetesary Lo sbarct,

ful opporiunity to own plensant, 1:ml‘||t.nhla
business by world wide indus
Write Rawleigh Ceo., Dept, C-TU-PPM
Freeport, IIL

DISTRIBUTORE — Agents. Make ﬁ
umms selling Mew- D Hand Cleaner, Pu
or t Lime, Write New=0 Products,
14, C Or:landn. Florida.

ELL Direases nt low prices, Hundreds
xﬂmatlnua[ bargains. Actual samples free.
Bend dress size, age. Harford, Depl. B-362,
Cincinnati, Ohle.

o PROFITABLE Single ingredi=nt for-
E;‘I.}.ﬂ: 23¢, Willinm Sc¢herrer, Coshiocton,
Q.

DELICIOUS Honey without bees. |

=
nsive, guarnnteed formula §l.  Ralph
rooks, ArKansaw, Wis.

TEK Dollars d:n-llﬁ selllng  battery
charge. Spmple £1.00. Kay, Stimson Bldg.,
Los Angeles 13. Calif.
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Money information free, Me-

EXTRA
Daniel. 939 Enat Euclid, Detredt 11, Mich,
Tiquid.

BILVER Plating and polishing
Ap with cloth. Cleans, siiverplales,
&5, ane rubbing, Renews silverware,
ewelry, musical instruments, sutomolive
rim, kitchen and bathroom fxtures. chan-
HuBiiver, Aurora,

?ﬁ ers, ete., like new,

500,000 articies.

WHOQLESALE S0urces.
1133 Broad-

Free directory. Maywoode,
way, New York,

SELL Hnndblown glass swans! S1.00
Brings you our 4:5.1|J.:qu and snmples, Mid-
wostern Glass, PO, Box 628, Evanston, TIL

GOLD Lacguered window =zign lottors.
Hew styles. Absolutely beauntiful. Free
samples—coinlogne, tlas, 7041 Halsted,
Chicaga,

AGENTS, Dig line including food prod-
nets, Fast selling premium and bargatn

deals. Low prices. Bend card for big out-
At offer with gift. Ho-Re-Co, 2778 Dodier,
Bt. Louis 7, Mo,

POWERFUL Bile nLn:l.:]:err Increkses
mileage-power. 4007 profils!  Guaran-
teed, Thermodx, Peorla 4, I

PLATING Outflts for suloparts, refec-
tors. Connect to m battery, Ko tanks
necossary, Free booklet and unrti:u!arq..

T AGENTS: stampm names on
key protectors. Sample check wi your
name, address, e, Stamping  outills,
Emblem checks, check-fobs, name plales,
Ear{_ Mig. Co, 303 Degraw 8t., Brooklyn,

PLAYING Card game. 260°0 profit,. Bam-
me 35c. Hox B42, Denver 1, Calo

SCHOOL Sentors—Sell America’s most

beautiful, distinclive graduailon nDRme
cards. NJTIW¥ highest commission,
Lowesl prices ree sample kit.  Print-

eraft, 1413 E. Elm Strect, Scranton, Penna,
soap deal,
Hotter than & frecracker, 'f profits!
Bample free. Besteo, 0T Irving Park,
Chicago.

EXCELLENT Sideline for printing sales-
men, Decalcomania name plates in small
ci|u.a|:|.t!11.|;|=;. Also, make money applying

EDUCATIONAL AND INSTRUCTION

CARFPENTERS — We teach the stecl
eguare in fAve easy lessons by mail, Our

copyrighted 13 size practice square does
the trick, It's the chance yoi have been
ng for., Bend [or free laflofmation,

or send 25 :ent.a for square and sample
uestions. Bullders' Topics, Top Flaor,
dical Arts :H-Idi'.. 1117 2nd Avenue, Se-
mitle 1, Wash

TWHY Dcm: you write? Writing short
stories, articles, ete, will ennble ¥ou to
carn edtra money. In ¥YoUur spare tims we
teach you to write the way newspaper men
lemrn—hy wrlrJn;. Freg “"Writing Apli-
tieele Test” tells whether you possess bha
fundamental qualities essential to suc-
ceedlul writing. Write today! Newsapaper
Institute of America. Sulte .‘111]-{.‘-, Cmna
FPark Avenue, New York 16, N.

TBIMPLIFIED 'lci?.len.l: plon of ernlng
nt home. Radio eael, plasiics, mathes
matics, foremanship, aleerafi, refrigera-
tlon, mechanics and electricnl fupdamen-
tals, Bome low as $1.00 per unit. Pay-as-
Fou-go. No go--no pay. Sinte your needs
and gualifications. One vocationn] guids
anee guestlon answered {ree.  Branch
mnnnsﬁn wanled. Noble B, Maortin, Gl
Mead Bidg., Portlond 4, Oregon,

“"HOW To Break and Train Horses''=
A book every farmer and horseman should
ha.‘r:. Il is free; Do nb]:;l 1on.  Simply
address Beery Schoaol Horaemansiip,
Dept. 1103, Pleasant Hlll Ot

MAKE Up to £25-%£3I5 week as o tratned

rnuttml nurse!  Learn_gule th' at home.
E ITLE Chicago chhm Nurzlng,

NF"W WTIH’F& I'iﬂ‘;ﬂ('ll 1-l} re-wiite ldoas
in newspapers, magazine nnd
Eplendid opportunl "hrEh.E inta" In,a-
cinRting writing fle ﬂ. May bring you up
to £5.00 per hour spare time,

ter's Service. Z10-F Bouth Sevenih St.,
_I:. Laonis, Mo,

WELDING—Electria nrc. Learn profits
able trade qautctl:ls' through actual praec-
tiee, Individunl welder {patruction at
bare eost of materinla.

Full particulars

itinls on sutomeblles, Freo  samples, | free. Valuable welding lessons book 5oc.
“"Ralco,'t 1483 Washington. Bostown (18D, Hobart “Welding Bchool, Box M-1532,
Muss. Troy. Ohip,
NTS—200% Prafit selling gold 1“,[ PLASTIC Engincering pnys blg, Home
w]ﬁga%l letters; n.tmzu and ui‘i Free Stuﬂﬁ' course. Low cost. Easy terms. Free
T atallle TOtter Coc.. 4381 North ilet,  Ohio Institute of Technology,
l.‘.‘.lm'ﬂ: Chicngo. Bax P-1417, Greeaville, Ohia.

FREE Water lTIﬂ. our l:nru:e:l:ltrltu,

m.p.h;:.—.r I'Lu.\'nr_rl lotkons, shu.mmm T2 prod
ueks, “bottles {urnis ﬂdi]tﬂ.
E- L'HJI!JI! Ru!ur:!l] Dhstralt.

ELITE Colleetion cnntlllun 127 plana for

starting own buziness; home, office. De-
mtpthﬁ.- baoklet frec. Elite Co., ZL4
Orand 8t., New York.

HIGH-GRADE SALESMEN

ADVERTISING Beok malches—World's
largest “‘direct selling'® book mateh fac-
tory offers advance cash earnings colling
on every type of business, Men or Women.
Experience unnecessary, FPull, part time
Low prices. High :l:_{julllll.r. Quick deliv-
erics, Powerful palriotic display. Sopecial
for army camps and naval sia-
tions, HRepeats, Pree kit, Instructions.
. of America, I3 West 48th

Pl.. Dept, B-3, Chicago 1T
FPENCILS, Enrhm paper and typewriter
ribbons re Complete line for office

and a.rlverrm:. 26% commission. TUni-
wn-n-l- Ciraphite P-enr.i! Ca., Clinton, M. J.

“ADVERTISING Book matches, Amer-
1ea's lnrgest manufagturer of union label
book matches. P'u!. selling line. Large
pales producing kit Seample matches,
Complete cut ul.l.lnn: 17 mll:n' cormbi ns-
tions makes gelling easy. mission in
BdvARCE, erior Match ﬂnmpl-n:l'. 1530
Greenwood, Dept. M-3, Chicago.

BALESMEN: Have real money makin
opening. Fils into war ram. Ol
rogressive firm. Dent. “'P."" Box 283,
illas, Texas.

HELF WANTED

MEMN, 20-45 ¥ra. to work on railroad
rafl testing service cars. Those under 38
mist be draft deferred. Job entails con-
stant travellng. Eleoctrical-mechanieal ex-
perlence ferred. Also stewards; ullrr
plus all living expenses u-!uu in
1|;|-|]-r', war work mot Etll]Elﬂ!I:‘ unless rc-

mned,  Arrangements will mada
?e'r&ounl lntrrﬂew in your vlctnllar. ‘ertl
ull details Personnel Department,
h';ky n-du.cu. Ine. 1506 Willow Ave.,
oboken,

44A POPULAR MECHANICS

MAGIC Shorthand and
Complete. Easy. Send 50c. Faneull 387
Feriy 5t,, Mnlden, Mass

EIC‘EPTIDN&L Oppartunity. Operate
a collection & J:m':r credit bureaw. Quick-
Iy lenrned, ony moke §5.000 yenrly. up.
Write Cole Assoclates. Byracuse, N. ¥.

TEED Teehnleal and educationn] books
bought, sold. rented. Catalog free. Edu-
catlonal Exchange, Henagar. Alabama.

ENJOY Health. Become profeasionnd sc-

Avpewriling.

OET "Bet” now! The wartime job
“"poom™ won't lnst forever! Then traimed
men Wil get the permanent jobs that pay
best, Learn refrigeration, airconditioning,
elvctrotischnics, electrical engineering, ra-
dio, electronies, welding, inspection. hMen-
Hom course wonted, low fultion. eu.rn part
expenses. Big book freec.

Bchool of Engineecing, Bax @44, H’.I.I.wa.u-
kre. Wisconsin,

" LEARN To relax. You will be happier,
henlthier and more successful. Write Re-
lax, 305 1_:r Strest, Peraluma, Calif,

TRADIO E.ninm-erm:
leing  electronics,  aviation,
police radio taught mnrnu-hu All ex-
enses low, Co-educational. Catalog ima.
Jalparalso Technloal Institute, Dept, R,
Valpnraiso, Ind,

000D “Uszed™ educational books on all
subjects bought, sold, rented. exchapged.
Batisfaction guarantesd —Complete de-

b.bmdtl.tl'.in:. BET V=
maring and

tails apd Bd= n:: Hlu-ﬂrntl:d bargain cat-
alog Iree. lson Company, Dept.
208, !:hi-:m

HOME Study course, drugless therapy,
Frese literaturs. Inst, of Drugless Ther-
npy. Tamn, lowa

SHORTHAND In ten [essons, Samale.
E&?Was System, Dept. 444P, Syracuse 1,

EARN Certified Grnphn-jnnh'u'l: degree
analyzing hendwriting. Blude report
enrnings up to 81 00 an_hour II!I.H.‘-IITI'I-'F
$75.00 weekly full tHime. Gradyates in em-
ployment, credit agencies, police depart-
ments, courts, lness and In privabe
Practice ns pruqnn.I prnhl.:m and vooations=
al advizors, Fully ﬁn.t,ed Grapho-
Anniyst and 3000 wnrd ilustrated lesson
free, Instituate, Bag 1150, JOp'L'I.n. Mo,

USED Edul;utinnnl bocks on all subjecis
sold, rented, alse bought and exchanged.
Monoyback wnrnntw Write today for
free catalog and detalls, Lee Mountain,
Plsgah, Alabamn,

MEDICAL Laboratory technicians o
great demand. We train you in your spare
time, in your own home, Yoo can prac-
tice while stud “}F Write for frea cata-
logue, Imp-t'nns r:r-'l'l:mr.'-ut Institute, Box
BT3-E, Austin, 2o S N A

ERE};KENNEEE- li'i ‘B _disease which re-
sponds to freabtment, Medical skill plus
human sympathy prove suceessful with
liguor and drug cases. B0 :mn:ra EXDET =
ence, Write for free booklet M. Nel-
son, The Keeley Instituto. I:lwllht. Il

LOCESEMITH Course. Lock 'FH-H!IE.
ey  ftting, etc.  §1.00 prepald,
smith, Canadian, Texas.

PLAYE, STORIES, MANUSCRIPTS

H&NUSC‘RIPTB Prul‘esuinhullr revisid-
Eeted bie. Rensebh (Estab-
llshrd 1918}, BI:I L‘hurch New York,

RUSINESS SERVICE

IF It's hard to get back let us collect it
for you. We serve account nnd note-
halders sverywhers, Mo collection—no {ee,
For quoick results rush  Information ta

robat., Free health book. Write! Hnoff,
DISEM North 52nd Steest, .‘d.ll'u.i.l.lltl!'.
Wisconsin.

Cowles, 100 E. Bellevoe, Chi 11. il

TINVESTIGATOR Trnlnlni‘: “Phillips Se-
crot Service, 1817-B Morth Kenneth, Chi-

caga, Tlinais.

ASSOCIATION Of American wnters.
310 Bouth Hnrcnﬁn Paspdena, Californin.
Membership £3.00. TIncludes Year's siibe
seription to “Arrival” writers. hobbyists,
opportunity seeers magazine; beagtiful
membership certificate; press card; auto
stleker! constiuctive criliclsm: cash 1o on
writing: new methods: join now. Sample
“Areival’® 35

SECRET Invesiigatlon, Experience un-

necessary.  Investigators particulars free,
%wl:u Wagner. M-125 West 8fth, Mew
ork.

HOME Study or practical shop traloing
Jin Diesel-aute, alrcraft, tool and die, re-
frigeration. 41.000 graduates, Froee bogk.
Bpecify trade interested in, Greer, 2017
Bimitlh Wabash Avenue, l:!h.h:m

BECOME A Doctor  of l’.h.:l'i:l:l.nlﬂ[:?’
{Fs, D) Teach secret of l:uutentmznt.
happiness. Solve mental worrles

I]ege of Unhﬂut Truth. MM. B
Harth Ashland, Chi

DRAFTING Puy: b!l'—!lzu.r:n now,

roe Institute, PM-3, Alton, Tllinods

WRITE Short storles at home for plens-
'u!‘! and profil. Fame, riches and happiness
of arhlpvement are rewards to be realived
Ey students who acgquire tested technigue,
|.-t- I!.rﬂ.- bocklet from home study schoal
years cxperjence.  Write today!
E]ltutnrl'u -8prague, Dept, 102, 307 Norih
Michigan. Chicage 1.
REFRIGERATION :Eleniu oourse,
iustrated manuals. fres. Me-
ES;‘J:’? Schoal. 4T03 Wﬂl Pttu. Los An-

Mon-

DETROIT, Mich., mail pddress 52,00

manthly. Your mall received and for-
warded daily. Drewry's Mailing Bervice,
5303 B.h.'[d'h.'lh Ave , Delrail 13, lchtnn.

WAEHIHCITON‘ D. €. We represent you
here.  Also colve nnd  forwsrd  mafl
Barvies Euruu 1401 - 25th 8t 8 E

“"CHICAGO Mail nddress, Your business,

rsun.ltt miil recelved. reforwarded deily.

hs §1. CGeneral, 30 West Washing=
tnn i’ﬁ'.ltahiLﬁtwd 1818,

OLEDD, Ohia, mall address. Personals
h:.sl.nm Belinbin representation. Write
Mr. Good. 736 Summit Strect.

YOUR Carolina mall nddresa, Use for
business-personnl-fun. Forwarded daily.
$L.50 per month ndvanee. In new plin
envelopes, 5Se each extra. OCards, letters
if addressed and stamped majled fve for
25¢ from this beautiful resort city. The
Eﬁfnllﬂacsnmce. Box 1044, Henderson-

e, M. O,

FOOL Your frl-cndl' Pretend you're vis-
{ting nation's capitol, 25¢ (coin) prepays
2 poatenrd views, (20-—§1 003, You write
messnge, addreds, attach stamps, eetyrn—
free re-mailing. Hawkins. Five Randelph
Place, Washinglon, D. €. {(Complels Fé=
ceiving. re-forwarding mall service, $2.00
manthly.)

CARTOONING, COMMERCIAL ART,
EHOWCARD WRITING, BIGN PAINTING

LEARN Pascinniing money
teaning fram my original :a'rl-u-nniu TF-
sons.  Send 3 samples your cartoons for
free  gritleism-cocreciions. Frea
Where 1o SEU Carroons'' and detalls
curtooning course,  Templeton Stodies,
Dept, 10, Ellin INinols,



cartoon market! Be-
come cur pickly with the National
Byatem ca.rt-ml.n:. Bell your work
s000 a;tl.egamwl.vms thizs new simplified

CASH In on I:1i:
toonists

colitae, tisfactlon guarantesd! Sam-
lessan plate and [nteres literatura
ree. MNaticnal Artists, P.O. Box 4248-A,

Dallas 8. Texas.

QUICK Lnnmna& painting course §3.00
maodern poster art-letiering course $2.
catal e l0e, Sign. Dept, PM, Fnrmiu.i:-

ton, Missouri.
ILLUSTRATIONS Lettrrl.nir. labals,
trademarks, cte,  Pairall Studio, 3244

Community Ave, La C creunema. [+111
PROFITABLE Cartoon plans. markets,

otc. Hartman, 2438 W, Lincoln. H_Ehr
CHALE Talks. La producing
ronr:i'Jlu.t“ 0, Catalog 1 Balda The

Oshkoshi, . Wiscomain.
LEARN Cortooning or Jettering inexs
ensively,  Jehn Warren, N7500 Smith,
akine, Wash.
CARTOONING Course:—30 illustrated
leasons, over 500 skeiches, compleie §1.00,
Montes Studie. Box 893, Pasadena, Calif.

FOCKET Cartoon course. 22 easy lea-
sons in cartooning, prepared by a nation-
ally known cartoonlist with more than 20
years experience. Mailed postpald on re-
ceipt of 25¢ in coln, Bnack Pack Com ¥,
it Geargia 8t., Indianapolis 4. Ind,

ADVERTISING AGENCIES, LETTER
WRITERS, FOR ADVERTISERS

ADVERTISE Proftably: $20000 reaches
5,000,000 Bunday newspaper readers with
24-word ad. Mewspaper, magazine, mail.
ing-list rotebook free. Chicago Advertis-
Ing Agency, 20-FA West Jackson, Chi-

CREo 4.

~ 24 WORDS, 30 Newspapers
all, 37 Gardner, Wallelo, Callfornia.

PRINTED Personal stationery. §1.256 box
up. Large variety, samples [ree, Agents
wanted. Chu . 105 Mountiort, Boston
15, Mass,

52,00 POSTPAID; 200 815x1] Good band
letterhends and 20 63 envelopes, 500 ol
each 2476 postpald.  Mero Products, Box
d44. Punxsulawney, Penna,

1000 BUSINESS Cards 3I.00. Rubber
stamp your name e ".'.I':I]]mnr Press, 120
Beacon Ave. __;?I_I?ﬂ'jd!nl:ﬂ R, I

MIMEOCRAPHING —Lattors, nl.'ln:eLl.!Ll
formulns, |nstruetions,  Lowest  prices.
Lem™s Letter Shop, 8710 Stanton, Detrail l

260 BOMND Letterhends, l!n'F\I:']UD-EE. B!u.
2000—E5.08. Samples. Joseph Johnson,
1382-A Fifth Ave.. New York 19,

LET Us help you in mil your printing

PATENTS—Trade marks. Preliminary
ndvice, book nnd disclosure form free. Per-
sonal service, Ivving L, MeCathran, 315
MecLachlen Bldg., Washinglon 1, D. 0.
Registered Patent Attorney,

“PATENT-Particulars'’ and blanks. free.
alrmalied, Sterling Buck, Park-North
Avenues, Baltimore 17, Md. Government-
.__r.:gjatu:rm 3T_Fears.

CINVERNTOR'E Gulde.” 100 mechanieal
movemenis, free; advises on  patenting,
gelling invenlions, Frank W, Ledermann.
154 Nassan Strect. MNew Fork.

PATENTS. Protect your ldesa b
Ing free “Proof of Invention™ folder.
ceptlonal personal serviee, Established
19, E. E. Vrooman, 871 Woodard Bldg..
Washingion, D

BEELLEF-

needs. Lowest prices, Stele requlirements, INVENTORS—Before disclosing your in-

Printing Service, 7022 South Vermont | Vention to anyene send for form “Evidence

B bt v 5.6 tion ; “fichedule o Coermment
BETTER Orade prinling reasoneble, -

Estimates on anything, Econgmic Press. Hent frew. Laneaster, Allwine A Rommel,

Leonin, . J. . 411 Bowen Bullding. Washington, D. C.
50D *3x2y POUR Line gummed stickers, FOR INVENTORS

g, Hm‘l.:l Printery, Saginaw, Mich,

FPRINTING OUTFITS AND SUPPLIES

PRINTING Plants for sale,  MeGill
Printery, 808 Hing. Pairfield. IIL

PR{}FESEIQHAL Bteneil pml:mr:l m“!nl-

er, complete. §2.45 postpald. Challenge
Association, B-3, Cincinnuti,
INEXFENSIVE Home-made printing

presa, Details free, Novelty Shop, Downs-
ville, Loulslans.

PRINTING Outiits and s nuimlma 5. Bend
stamp for details or dime lor complete

QUALITY Printin
galpsmen wanted. Publishers Sn I3
lce. Hatbor Sprin

nb\l‘m‘ﬂsﬂ‘;' 34 Werds, 149 newapapers
50, Lists free. Admerunnf Burean,

1515 -0 Coitage Grove, Chi
“INCH Dis ll.:r advertisement, Bl moga-
gines, vear 316, Wood's Popular Services,
Atlantie OLEy, (N, J.b

COMMERCIAL Art, advertising illus-
tratlons. any Eurpﬁl:. Trade-mark, let-
terbiend or ]abel designing. Reasonable
rices. Baker Studios, 3302 Dodge, Omaha,
ehrasks

ADVERTISING Flaced, any publication,
lowest rates, complete agency &ervice

Bkilled advertising—merchandising coun-
:ﬂ'u ?’“E%“ rﬂ:‘;ﬂ N L
ﬂgﬁ szn!' “1M! Omang, Nehrnska
EE—HNew Advertizers Rate Gulde. 44
Eug Inn]uﬂaa everything, Lowest rates,
Brown Mlvnl-mni: Agency, Mer-
chandise Mart Chicaro.

ADVERTISING FPlaced all magazines
newspapers U.S.A., Canads. Lowest rates,
Free service, 5i-page catal 1ree Baker
Advertising Agency, A-189 Madisan,
Chicago.

Mew Book'—'"Profits
From Classified Advertising.” Tells how
a.mi what to advertise. Be sure to read
book before you invest one cent in
ld!'!‘.’.‘tl!ﬂ]l’. Remember—it's free! Write
for your c now, F. W. Ju nson, Clasal-
fled Advertising Ma 200 East On-
tarle Btreet, Chicago, B.

I‘II'HTIN%] HIJL"HGRM.’H'ING. MIMED-
GUMMED LABRELS

1000 BiLxl]l LETTERHEADS 4.
$8.76. EI:IDI] $15.00 f.o.b Eamp]u.
linm Jon Mineoln, N. ¥.

, 2000
Wil-

illustrated supp book. ey, lne.,
W-11, Merlden. Conn.
£1.00. Good- USED Presses. type. supplies, Lists dc.
Turnbaugh Service, Loysville, Penna.
mimea '“‘é‘l’_}"& TYPEWRITERS, DUFLICATORS,
Michigan OFFICE DEVICES
[:IUPI..IC.&TOHE] Dl.r:tnphm:m. !uld.ura.

FESAOE T alther offlice machines, Mo

Elarity. Bnu:m l-o]d: Té d. P. M.
itt, 426 M. LaSalle, Chicago.

T SPRINTOMATIC™ Beli- I:uedlnq rulnﬁ?'
stencil post card printer, complete,
All makes duplicator supplies, Literature
free. Plttsburgh Trpuw-rr‘ter Bupply. 336-R
Fourth Awenue, Pittsburgh 22, Penna.

ETUBBER STAMFS AND OFFICE
SUPPLIES

ONE Line 15c, 2—25c,
Works., Auburn, Mebr,

ONE Line 15c, two lines 25, three lines
35c. Excello ESnles, Dopt. B, Box [0Q,
Bhreveport, Loulsinna,

3 LIKES 3-1]!:' ‘Cushioned, Indexed, 35e,
Susnu.iums $1.50. Btamprits, Wauwitosa,

KND]! Hund] hioned, 2 linss 0,
—doe. Elt,a.n'n:umE -nt'?ﬂ Centerport, M. Y.

FATENT ATTORNEYS

INVENTORS: Learn now—without ob-
ligation—how to protect and sell your in=
vention. Secure free “'Record of Inven-
ton'' form with instructions for making
disclogure and establishing date of your
Inventlon—and new free "Patent
Gulde for the Inventor.' contalning com-
'P!E:h! information about patent procedurs

nd how to sell Inventlons: giving [lustra-
lJ of meny successful Inventlons; over
150 bul: méchanical movements. De'l‘.n.*j'
may be costly. For prompt confidential
service—write loch.:r to Clarence A. O°'Brion
& Harvey Joacobson, R tered Potent
Attorneys, 41B-0 Adams Bullding., Waah-
inglon. Dv. C.

—35c. Stamp

FDR R:Lc impressive printing, reason-
ably priced write Precision Printers. 2100
Fifth Avenue. New York 10, New York.

LOTS—Imitation typewriter ]et.bera

= Baon
letterhends, I'n]d:rs cireulars, pastcards,
$1.T5-811 500 mples, Goodprint, Har
risonburg, V.

~ PRINTING, All kinds. best work,
Edwards Press, 6117 Filbert, P‘hlladl:l'ph[n.

FIRST Quality printing — reasonably
priced, Samples Tpmtzr Printing. Mil-
rov, Pennsylvania,

200 LE.'ITBRHMI‘.‘IS.
maents, Leards: §1
nE'i'ﬂl-! 'HI:I Weal Foozevell,
40, Penna.

‘.E-Illhuuds u-thu-
] Harfyw
P]‘JJJ.ndﬂnhin

PﬂET'F.‘.'II:l = 1000 Embossed business
ecards §$1.75, 6%; enve $3.25, No. 10—
$4.25, 8lax1l letterhea £3.25. Quote on
anyihing. Elmer Griffith, Sciotoville. O.

LET Us print your poems. As few or
many ss you need, new process. low cost.,
“The Hevenor Magp Compuny, Buffalo. N. Y,

D&IRH} ﬂ!ll CIRCULARS, 150 words 85,
Olenn Chapman. Russell, Towa,

INVENTORS—Pirst things come first
Your firsat move toward ucurlniu; patent
on your invention is lt:ourI.n.i: 1l lnrm:—
mation on what to do,

“Patent Protection'” and "When a.nﬂ How
to Bell ¥Your Invention™ contain this in-
formatieon and other helpful dota, Get

m immedintely, together with our
“Evidence af Inventlon® form, They cost
ou nothing. you assume no nh]inrjnn,

te now to Victor J. Evans & Co,. R
Estered Patem‘. Attarneys, B31-C Merl :l
Building. Washington . D, C.

PATENTS, Promptiess assured. Wil
fred E. Lawsen, 1524 K St.. N.W., Wash-
ington, D. €,

C, A, BROW & Co., M-427 Bnow Bldg.
Washington 1. I. 0. Registered Wtcni-
witorneys, Established 1875 Literature
mailed on reguest.

PATENTS Obtalned; selling service, in-
formation, recording forms fres, Lobiner,
World Bullding, New York.

INVENTORE Attentlon. Bring your
teghrnienl problems and ideas to our stedl
ol experienced research and development
engineers for conflidenttal seientifle advics
and ana in aeronautics, mechanics,
electronles, engines, and alled fields.
Write for specific Information ecoheerning
!.'uLll‘ ini.‘:;i unl pru]-ucgtj Englneering Ad-

ociation, Runnymede B5t.,
F'P.Iu Alto. Callfornia,
IMVENTORS: Learn now—without ab=

ligntHon—how to protect and sell your in-
ventlon, Wreite for free “Record Inven-
tom'" form and complete instroetions for
making legal disclosure and establishing
date af vour Invéeatlion. We also send our
new free book “Patent Gulde for the In-
ventor," containing complete information
about patent procedure and how to sell
Inventions; giving llostralions af many
successiul inventions; over 150 basic me-
chanical movements, Prompt ecnfidentinl
service assured. Delny may be costly,
Write today for your free “'Patent Ouide”
and “"Record of Invention' ferm, Clarcnce
A. O'Brien & Harvey Jacobson, Reglatered
Patent Attorpeys, 4IA-C Adams Bullding.

Washington, D. Q
Indusicy needs

INVENTORS, Folr
ideas now! Two reasons—].  Manufactur-
ers nre goiting ready now for post war
sales and production. 2. Right now, mane-
uiscturers are seeking products thelr ex-
panded facilities can handle; factories
must have products to take up the slack
after war orders stop. Your chance comes
with patent protection now-—delay may
endanger your chance. Get our new free
Inventor's Book today and valuable *In-
wention Record™ form, This request does
not obligate you. Act pow. Write today.
MehMorrow & Berman, Patent .llt,turneg'a:.
1344 Albee Bldg, g 'I.'."luhin;lm D G

INVENTORS—Information on what to
do firat toward securing a patent on your
invention is of vital importance. nt
Protection” and “When and How to Eeu
Your Invention"'—two waluable, richly il-
lustrated books-——explain fully what to do
firat, and & Iot more. et informa=
Hon quickly together with “Evidence of
Invention'' form. All three will be sent
m nu free. Write Immediately to Victor

ns & Co.. Registered Patent Attor=
nr_u 33:2-0 Merlin Building, Washlnglon,
B D G e Serr

INVENTORS: Recelve thousands of d-u:l—
lars more for your I.nwunll.un ulcﬂé
Infarmation, Designing ervu:e-
1218C Park Row ] Btug New York City.

INVENTORS! Have voi iuncl.En.benta.hlu
§ en.l.;r Write Mr. Metsierr. 11 eat

ew Ya

: New military and com-
mercial inventions urnntl.'r nwd:d h:r
manufasturers. Write

Chnrtﬁ'reg Institute, D:pl‘.. I A Wmh-ml-
ton,

I SELL Fatents.
Charles A, Scolt,
Rochester. N. ¥.

CASH For practical 1deas and Inventions.
Mr. Ball. AR-044] Pleasant. Chicago.

INVENTIONS WANTED

MANUFACTURER Wanis sepsible me-
chanical device or ldea with gqulck sales
ﬁc:aim:lltin in low-priced flold. Write

tt. 1413-D Great Morthern Building.
Chicago 4.

INVENTORE: Have you & sound, prac-
tieal invention for sale, patented or un-
putented? If &0, write Chartered Instituta
ol a.mer!:;a.n Im'ent.ma. Dept. 4-D. Wash-

Ingtaon. D

Established In 1600,
T3P Garson Ave.,

L. P. RANDOLPH, !Dﬂ-ﬂ Calumblan
Bidg., Washington, . C. Low coat. Book
and information free.
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ALL Kinds, We hﬂe Iu!]iuu and fin-
nances to make and lr-._11.:';!1.13' 1dm
mechanical and chemi 1.
sample, delails and wishes, ﬂmlll Bales
& HBupply Unmmm 110 East Main 5i..
Madison 3, Wisconsin,

RAILWAY WModels, cumplthu line in-
formative catalogs O ga BAUE, I pages
2507 HO. 48 pages 15 althers, 247
Erie. Milwaukeo. Wisconsin,

HOME CRAFTSMEN

PATENTED, Unpatented, bought, sold,
5&““““’@“‘1‘ ““?a"‘““‘%ﬂ“““ T eate

©3 ny, RS0 1 i
Clevoland. Ohio. L

INVENTIONS And ldeas—We have fn-
cllities to enginesr, manufacture and sell
your ldeas, Foyalty basis or huﬁ nutﬂll'tt.
Bemd ann:l::'tl:r ar dl:hll.l nnd wis

2301 E. 16th Btrm:t.
:Icn:nma Ultjr mium

]IQ'\"E'NTDREI! Free booklet, "Selling
Your Inventiion,"” expluins corTect way to
market your lnventlon. Invenbors h{:ut
E::hnnia 636 Main. Hartford. Conn.

ENTORS! Have you good, paieni-

Ih]¢ idens? Write—Mr, Metiler, 11 West
4Ind, New York
WANTED—Good post-war inventions, n.ll
kinds, patented, unpatented, Booklet, ref-
erences, {ree. Invention Heporter, HB-11235
Bo. P Patrfield, Chicago.
T WANTED—New Cools  for  automotive
and nircraft work. ‘Will patents or
designs ﬁ'l.ltrilllt or &8 finkahed toals, Give
GEWEIE‘“EEM t Tools, Box 58, Now Brit-
c}.sa \For Mvenilons. paienied. unoat-
Hall, A-0441 Pleasant, Chi-

PATENTE FOR SALE

RETRACTABLE Aerial. Ideal mounti
i'ur p]uﬂc putomobile and antoplane tu::
1 Emerson, Bufale 21, New York,
'D'HPATEHTEI} Im’&nunn Plastics, at=
hmnu':c dcntlut ap-uns, elecirical. house-

5 a Kenneth  Gabrosek,
Fly Cres "How '!nrl_
EA.FE'I"IQ douhie edged. Differ-

ent. Prn.ttln:l. "Can be 'mnnu.{lc:'und
Iram plastie or sheet etn.L n ]
elazs not hitherts a RII:L
nally. R.R. 2, Box Mnnnurjl Va.
tion, paint,

.H.'JTUMDTI"E'E TTa
mechanical, jndu-.:rbu p."r\gnl.lun.n mdr.
mass prodiction any
Address Inventor Pr:d H ddlnn Gnlw
burg, Ilinais.

PATENTED 13, No, 2427452, New,
criginal, ornamental ﬁl.? fraturing
three useful lmprmrcmeuu or ash Lrays.
Write Jn\lchhnr Wikl E. Powers, 3032
Edisan_Strest, ‘Dq-mn a,

wnu. Mr, Bar-

PAT. Pil‘.lleu s

croft. Box 563, der. Colo.
COMBINATION * Buﬂnld—lldmr
pudhlc—l.lﬂ table. unranieed salely

mﬂ‘mﬂﬂt. ‘Cash or
rn:’ll'. 5, l-'ﬂﬂ. patent granted,
Ima.n.u. Winnemae Ave., Chi-
MANUFACUTURING
MECHANICAL Models for Inventors,
dies, gears made. Baum's Metal Special-
tes, Hansas City, Mo.

WELDED Products. Iron work, Ma-
chlnl.n.a' deslgning. Bmall lots, Preelslon,
3236 Potomac, Chicago Bl
MODELE—Bmall lot manufacturing.
Metals, plastics, ete. Milburn, Burlington,

MODELS AND MODEL SUPPLIER
l.a hu.ndﬂd.l of habby

items. gf metica’s Hobby Cen-
]lfr DepL B 40 E 21 Bt., mw Tork 10,

EATLLOG 50 !r:l.l].nu odel rail
pplies. e refun Hn-nuﬂm mm
Nnrl}: Ashland, Ehl.ca_!n
MINI TIJ'RE ‘Pord cars and other makes,
10e r:mr.}. Model Autos, Box 133, Hem-
ingway, 5. O
MODEL K.H.n: lnﬂ l-1.l ﬂ.l:ﬂ.l Il}c.
ﬂtH’E Fattl h
Ave,, Mil 'l'nultt 4, W

Mud-o].'l and yacht l'upnlliu com-
ﬁl e catalogue 20c. Bill
1|!.‘t H.B El.ﬂ 1 BL HE‘W Inrl: iy,

YOUR :Inmﬂlm developed to & saleable
mrticle, 50 years e

o,
migr. 11 Breker & Co., 308 E. 'H:l.'\d G‘In-
cinnatl. Ohio.

EHT_I’ Model itz nnd Attings, Complete
line Fisher m

kits, :I!lll.nln End bloeprints at standar

rn Muost complete stock in New Eng-
nnd. James Bliss & Co., Inn.. 230 Btate

Btreet. Boston., Massachuse

46A POPULAR MECHANICS

HEW Wooden clamp made om ingenious
uodpa'].n.tln]r O smoothly finished hard-
ith cork peds to prevent work irom
being marred. 100 1b grip. Wil hold
wWirk up to k2 Inches In slze. Acclaimed
bir hi t=, cabinetmakers, musical in-
strumen ers, woodworking plants,
mirplane mandfacturers from ooast to
coast.  Inexpensive. Send 10¢ for com-
plete Information (refunded with frst
order,) Batlslactlon or ¢ moneybick.
Monecey Produsts Corp.. pt. P3. 300 3.
Stute, Chicago.
28 LAWHN Ornement patierns 2o, Other
tterns; 15" -20" high; Dutch girl, Dutch
pirate, boll terrier, Mexican girl,
Mexican M'.l'. dwarf, penguin, flower girl,
10z each: 3 far 25& 15 navelly tterns
d0c. All 62 full size patterms §1. H poat-
% ﬂ‘i’: Strother, Box 383-FH. Belington,

HG'E'ELTII:E. From ¢ wood: 3B -
torns 30c, Patterns, Kits, Mats 56, Lynds,

Medway, Moss,
MAKE Noveltles from E:Ml Enees.
M i D.I.l'.l.eﬂl.'luw bring, Fla,
MAEKE Tﬂi‘: for gilts or t. 12 grig-
48 William 5t.,

inal b, ML Btull
mplam. tz,

ﬂﬁTALDG T(l:ll-l. decal transfers. Pat-
terns novelty furniture, lawn ornaments,
sithoueites, letters and numerals. Other
lnes. 500 articles fnely [lustrated. Write
‘Wo-Met Bhop, Ashburn, Oeorgla.

WATCHES, OLD GOLD, JEWELRY

CABH Pald! Alarm eclocks,

iEerr any cundltlun. J:.lru.
B4, Elmwond
Rhode Island.

WATCHES Wanted—Hroken or usable—
all kinds, even Ingersolls. Highest prices
pald for Jewelry, rings, spectacles, mlarm
clocks, razors, clgarette lighters, gold
teeth, etc. Cash moiled :!rurii‘ntl: Lowe's,
Hul]l:rlﬂ H]g St Loails 1

ald

OOLD 23500 Ounce. Mall ald

teeth, dimmomds, jewelry, watches, Re-
retorn maill,  Satisfaction

information. Dr. Weis

ceive ensh
rantesd.
rg's Cold Refini Company, um-q
Hennepin. l:ln:nu.ml. Hmu
WATC’HEB. Mnte Wi r.'l'1
dlamonds — hhu:nt —_— lﬂd. Ca
Gales, Box 1000, Chleago.

TOBACCD, SMOKERS' SUFPLIES

FREE w smokers—Far a new plpe
write us brand of to-
bacea and get free package I'nlllt itns
natural-flavared “'Oreen Rive Pele
Moberly. Box 967, Owensboro, Kmtm:h:r

WANTED—MISCELLANEOUS

MUST Have machine shop equipment,
Lathes, shapers, miling machines, drilis,
ete. Wil pay cash, price oo object. Hn.y

: Lake Manufacturing Co., 104 W, Lake
Bi., Chieago, Ilinois,

WAHTED- Pariner to pl]. Tlp.hanl. fee on
valuabie inventions. Oood interest, Ken-
neth Ga . Fly Creek, Mew York.

w

Iﬁtﬂ'l'fﬂ Hrmlrr “?mctu:]wn Weg‘g

__mnm I!@ﬂ.“_.__.m_“.._.__
CURY—HIlghest prices de Free

5,
repairing.
Providence,

Mﬂl-llhzra Write. Wholesale Terminal,
Horwood, Massachiselts.
ACCORDION—ANnyY conditlon. Give de-

seription, price. Chaton, 600 Blue Island,
Chicago.

dnting, Send
Linwood, Cin-

WANTED Books about
detalls, Ler Augustine, 293
cinnati. Ohio,

MERCURY

( Qulcksilver
bismuth, tungsten, molybdenum, cobalt,
vanndinm, rite for quolations sinting
quantity, You'll recelve guarantoed prices,

I5th  and

Hutnliurﬂm Products Cao,,
Moare Sis., Philadelphia, Penna. Estab-
lished 1808,

“WE_pPay_you well Tor “anything' you
wish to sell: merchandise: lewelry: tools:
instruments; equipment. Justies Jobbers,
Box 150, Chicapo.

LOOKING For mumg‘_mnhﬂ: bi mail
apportinities of merit? You will find them
531'“9; riting Houston Maupin, 4, Tipp City,

FALLING Halr, Itn cause and preven-
Hon, is fully explained in an Inl'muw
and educational pamphlet entitled “‘How
to Keep Your Hair Til Ninety.” For Iree
copy write James Hilton, 4819 Pourth Ave.,
Brooklyn 20, N. ¥,

THERE'S Mo flner gift than the MPC
H:H!k'ltll Finest statlonery set proeur-
§1.60 ench, in_silver-lined
MeGill Printery, 608 Eing, Pairfeld. Il
S\L'EEI? Righkt 'A'I:l.'h. El:q.-p-rlr.g. saft woxen
AT molse § & booklet, sample,

vpom, 12 Pl:h: Rnw Butlmn:_ oW
York 17,

BIRTH Certificates, wills. other records
U. 5., Canada. Helrs, others located, Bu-
, 308 W. Washington, Chi-

mfﬁ“f%'& L Earies
Company, Plint, Michi g
LIVE Laonger, feel ln'tb!r. free Informa-
ggllli. Fairchlld Company, M{. Vernon,
-I'I.lli. Falling? Dandruff? Write Trich-
ologist, 13T Lewis St.. Phillipsborg, N. J.
ENEANB]!‘.‘[ Corrector—Carrects pen-
manship, few hours. Write, Ozment, 8,
8t, Louis, Mo
ATTENTION: Yes, your letters will re-
celve attention il you let our experis write
them for youl Te win that desired
tion, for best results In personal or i-
nezs affalrs, mun.ul; us m Personal
Iotters at &1 each. Bales and eollection
letters !;].'If]-.ﬂ.ly| hl-gher Cowles,
100 E. Bellevue, Chicage 11,
FEORIASIS  Buflerers: Pixacal has
braught rellel when everything else failed.
l:I's-e n as directed. r.tl.-:rnlll
dri ckly, convenient. Try regular 31
bﬂ!!!! without investing o cent! Write:
Fi:nto] Boc: 1208, Clevelind 3. Dhlo.
_vnu “ea] tten
bresthin breathing right HEht! Gant. Godtrey Rodrizier
from the Dutch ll.1!l'|.."|l' I.l.
meurlbl:r L:u ular, Today he
chest measurement of 48" a walst nl !I."

breafhe, R
e will rid Nruuilh? bay ﬁ:ﬁ.ﬂaﬂf"
S Br.s el Sk
Bend for pa I‘T.%.IJ.IE:I‘!. ru:r'd.im
Rud.t uer's simple method of 'hrutmn
Mo obligation. A, J, Bhutt, P.O,
New Castle,

MEN, Peel ‘rltnllr fit! Amazl time-
tested course helpa stimolate entire sys-
lem, mwdn.i:ﬁ' outhful pep and vigor in

o icine. “,-_.-E SUTEEry.

EUATRO=
tee. Free information sent in plain. mlttg

t'n'n:IaE Send name, dress
ethods, 675 Ellot. Denver 4

memm ''''
. Box 240,

uarez, Me
DETMNEENMESS Iz a dizsase which re-
fponds to treatment. Medieal skill plus
H:w"ﬁmglw Fl’U'I': ulwml'u:l with
I". hLIHelv

ence,  Write for free hu-utlet.
eon. The Keeley Institute, Dwight. 1M,

MISCELLANEQUS
BANGING Bteampipes? Radiators won't

heat? Send your hea problem. Balved
by mall by engineer. Make cor-
Ragilts guaranbeed

rections  yourself,
Low mates, E. J Davis,
Chicago 40, Illinais,

ARE Your t'm.r Idens designed vet?
Can your product use the beauty. durabil-
Ity and eve appeil of plastics? Conversion
h:r Eunu is our specialty. Donnald Jomes,

ngi Canyon Blvd.. Tulunga,
i:s.ll:rnrrua

TOYS, Doaks, games. Clmmc sale,
52100 worth for $1.98 c.od. Biate age
child, Dayton Film Rental, 2337 Hepburr

r:mu-u Olenwond,

Dytan, Ohio.

RAYBURN'E Owark Guide, Lonsdale,
Arkansas. Por homeseckers, sporlsmen,
Year., £1.00.

METALLURGICAL Advice, steels, al-
!fgr: specifications, ete, Box 88, Newport,

FERBONAL

PRINTED Personal postcards. Socially
gﬂ.’rﬁch Samples free. Hm. Clarkston 1,
e

T BUY Vitamins direct. Sawe, Pmrd_
Matoskn Froducts, While Bear, Minn

BIG Mall for you, Latest moneymaking
offers, opporiunities, catalogs,
Name listed in d!rwbnﬂ' 10e, Id Berv-
jee, 103-M, Park Ridge, I1L

SREAIRTRD Wl e
Write. Oman, 642 nmpn“m st Faul T,

TATTOOD Outfits, A few loft, erta to-
fa nuhz.m Btudio, TZ8 Lesley, Rockford,

WRITERS, Photographers  everyhere.
Write Press Supnlies, 1834-R Eleventh,
Washington 1, . C,



MANTUFACTURERS
rofitable,. 'What are you
te  Mntt,
Horthern Bldg.. Chicngo 4

be made more
scrapping? W

NOW, You can maoke your own p.rlnl:..um
cits by simple, easy “Plastoplate’ process.

— YTour waste may GIGANTIC Malls, magazines, cireulars,
samples, listing 1I3-¢ Waddell's, 208 East
T5th, New York 2

MAMMOTH !.J.nll,' mAgazines, opporiu-
nities galore, Year's service 10c. Direc-
tory, 316 Bouth Marengo, Pasadena, Calif.

1412-B  Great

Mo messy chemicals. Adayservice, Argyle. | “"RECEIVE Mails, magazines. samples,
Wz, Your name in numerous malling liats 10¢,
44 ESQUIRE Desk calendars—Twslve | Howard, 396 Broadway. New York.
Varga quire gent, L et
E:Iard Bhilndelphia, Penna, mr"nfﬂ._ﬂm?rﬂh Etﬁﬂﬂnuuﬁ rL==mpu=1==;rt-3

FINGERERINT Fowder;
William Croll,

riar powder.
orristown. FPonna.

menl $1.00, Clover NI}':I'!?'[}' Huollls 7, N. .

FOOL Your friends, Prelend syou are in
San Pranclsco, Reno, Nevada, 1 post-card

new and su-
Box 502,

HEATING Six rooms 520 venrly. Oireu-
lars 10s. Resenzwelg, RRI10-A3, Cincin-

natl.

UY — Bell — E-'.'m

B
Bulletin 10¢ copy,
lington, Penna.

LEARN Hn!]urdcr.
Tdea book 252, Fundamental s1.

mailorder items 10c.
cilars 10c

Any day. Any year,

Hig mail
N, Y. Ave., Brooklym 28, M. Y.

views sont 25c (20—51.00%. You write mes-
snge. nddress, return, I remall i Ban
Frinciseo of Reno. Letters 15c. Smith,
153 Liberty. San Franelseo.

nnrl-hlmr. Hughes SR —1
ughes Bervice, Bhil- HEALTH Swings: Fuu and exercise for
e Eu]rmn:] dur vlalamn-:l.jlltlup'pv :1*1’!{;15;'11 Esi E]

clivere Tog. alla Fery,

IMLTL":”‘E:IHHEE_E' South Hollywood, Davtonn Beach, Plorida.
100 commission i::l.r-' PIN-UPS, Glamorois, orgesils girls.
[ree,  Haller, 438 | Many poses. Beaptiful colors, Six sam-
Write. les, lists, ete., 25 cts. Fernolds, 5510

Moyne, Chicago.

out-of-prin

uzed,
tl. lied! Lo
i) Iy SRl

Book Shop, M L
Pa:ril'.lln.[: 0 Mt .un M18 Arcn Court,

GENUINE Itallan apagheltl and revioll
snuee, Formula $1.00. Goosander brand,
EILJ':LI Bendinelll, Box 41, Stevensville,

chi.

BURIED Treasures and lost mlnes-—aver
200 Jocations in United States, Learn
where. Information free, Write Treasure
Jrove, Box 348-F, Springdale, Ark,

THE Lord is coming! Gel gusrantesd
proofs  free, Seheall, 281-X, Duluth,
Minnesatn,

BEND Your heating problem. Solved by
mail by Ueemsed engineer. Muoke correc=
tions yourself, maulta gunrantesd.  Low
rates, E, J, Dovis, 490 Glenwood, Chi-
cuago 40, Illinols.

MEDICAL Laboraters techniclans in
eat demand, We tﬂun you ln :r.'nur HpATE
ime, in your own hom You prac-
tice while studyin erl‘.u far :I'r:a cnti=
logue, Imperin] Technical Institute, Box

13-, Austin, Texas.

FOR CARPENTERS

NEW EBUILDING BOOK

A practical took for carpeaters, bullders
aneg those whie want (o 2ot ina high iy
temidn.  Covers form bullding, seaffolis

b, fielshing, lans for amall louse,
mialr Iniilaling anad vond  frami W r|1'
gon i ensily undersiood 4 10
pages complete with 485 ille siEARIanS,
Fayr pasiman §2.400 plus
ﬂlu!. LR TR PT T I"sfmpe pres ngg
pald I casly fn salvonoe, 5

FRED'K J. DRAKE & CO.
Dept, PH-1, 600 Weat Van Buren Biroet
Chicago, Blinois

Drake books sofd by all leading booksallars.

WANTED:

If you have a new toy.
household item to be made of wood or metal, let's
get togetherl We have hundreds of distributers, a
complele processing,
nancing organizationl
Tennessee Valley Associates, Gambill Building, Mashville, Tennessen

IDEAS AND
= INVENTIONS

glectrical appliance or

selling, engineering and &-
Write NOW — Dept. P-2

STOP
RADIO STATIC

The ALL WAYE rudic filier 1z guarantesd to help vou
el fadia recepiion,
clicks. cruckles, eirc., cauded by eleciric Tuwmors, vadusm
eleaners, motors ol other olectrical applinnes.
i: @ scienlific ond compact rodlo filter that can be used on any anake
To conpect,
WAVER slodted n||1nl|:u' and e sy wall outlok,
TRIAL. SHent C.0.D.

Eel per

elertrke radlo

posipald

8. Halsted, Dopt, AW-302, Chicage 20, 1L

PUMPS
HYDRAULICS
AIR

COMPRESSORS |

Rush order—aupply limited,

Eliiniantes all  |uons,

entire course,
The ALL WAYE

Just put your radle plug thru the .'11 Tu
I DAY FIt

for $L.00 plus postopge. Cosh orders urhl:-

Vogue Eliminator Co., 7353

LEARN

SPANISH

FRENCH, ITALIAN, GERMAN

gquickly, sasily, corractly, inaxpensivaly, by

LANGUAGE-PHONE

METHOD.

USINESS MEN, professionals, engineers, Army and MNavy

p-ermnnﬂ—ual!
French, Italian or German. Origina
Phone Method gives you the actual voice instruction of
an expert native teacher right in yvour own home, It's as
easy and pleasant as lstening to music. Write for full
detalls and easy terms. Play records on your own phpno-
graph. Satisfaction gusranieed or money refunded.

FREE .

FREE ILLUSTRATED BOOMKLET. Write today for your copy
of an interesting 16-page, illustrated booklet which an-
swers every guestion about Language-Fhone, easy pay-
ment terms, and 7 days® free teial offer.

7 DAYS' FREE TRIAL. Try Language-Phone in your home
a week before deciding. A small deposit brings you the

knowing Spanish,

advance rapidl
standard Language-

BOOKLET AND
EMONSTRATION

FREE DEMOMNSTRATIOM. Come to our New York office for
free demonstration, daily except Saturday.

FUNK & WAGNALLS COMPANY
Dept. 9, 354 Fourth Avenue, New "l'm'k 10, M. Y.

JUST OUT] 3 BOOKS I ONE—-DVER 1650 PAGES, 1654 ILLUSTRATIONS,
WITH QUESTIONS AMD ANSWERS. COMPLETE PRACTICAL COMCISE
INFORMATION FOR ALL EMGIMEERS AMD OPERATORS.

PART 1-PUMPS=850 Pages! All ppas=-Cantrifugol=Rotary=Reciprogaling
*gmpi: Thair Theory, Conrtreciion, Opsrotion and Calcvlatioss, Alr ond
Woowum Chombari=Powsr Pumpi=Alr Pumpi-Jdal Coadenisri-Swerface Con-
densari=Condenisr Awiliarin-Coadeniar Oparatioa=Caloilotioni=Coaling
Pandi=Coaaling Towsr="Waler Supply=Hydroulic Rams=5pecial Service

Pempi=dAutomativa Fire Pumpi=Bredgei—Codes, ME llluibralioni,

PART 2Z=HYDRAULICES=110 Pages: Hydrowlic Phpiici-Drivei-Mochine
Contrgl - Aggymulalpn—Elavater=Hpdraullc Alrplans Control
=hulomobils Brokas=Shock Abiorbers=Preitai=Turbine. Hony
naw wind saplained, 300 (llusirations.

PART X—AIR COMPRESSORS—404 Foges: Comprenica aof
Air—Compraser Clanlficotios—Parts, Trpes-inter asd AMer
Gonlen-Regulaling DevicEi=) Lebrication=0pera.
tign= Mointenonce = Mowen - jeper-Chargen - Fesvmalic Haad
Tealj=Ready Ralarencs Indez and Table, 402 Hlustradions,
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Free Examination

O CET THiS ASSISTARCE FOR § COMPLETE
YOURSELF SIMPLY FILL IN AND PAY '[ '
MAIL YOUR ORDER TODAY oMLY .

rﬁ_ .

I AUDEL, Publishers, 49 West I3 5L, New York 10, LY.
Bend poatpaid AUDELS PUMPS, HYDRAULICE,

| AlR COMPRESS0MS (34). 10 [ declde to keep 15,

I I will send you 31 within 7 days: then remil ll
monthly until purchass prica of B4 i paid,
Diekerwise, [ will rebuafs ik promptly. -

I Kameiioinas as

I0:-:u|ul-i'l=rl...................... TP T R
] Employed by ooiiisvinmsrsnnnnsrannncnna Fulile
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\ley* TO STEP-UP YOUR
AVIATION SKILL

ELEMENTARY MATHEMATICS, by Hyman Loy, Swpplies nesd
fut gasier, more TapH dnstruclion is presciples of supilematios ns e
uired for e baicnl applieation, particalaly seronsuties. Gives Rritish
o5 et hmer, pasen Uhe drudeery moil deyotes of methenaties, deyeiops
Feadi thiiikiag Vrugresses (hess lirsk eonre) i urighaietic W slpshivn.
wid prouotry sud tho esieuus, 316 Foeo, S Check Mo, AE
AIRCRAFT CLECTRICITY by Nerwmuin J. Clark, Li 000 81 8 80 R
& Macard K. Corlitl, Engimser. h-'\- LisE iE TEE or relebenre Bk 1o pro-
visby the maet medern yakhe recodure i design snd ererliuce
tion af amerslt—including ry and navel plases—1
tricul svebpm i concerned. Gives gerlormance dais, i
Naw [levend, Enbirged Editkon, 80} Pegen; 33 Tlas
Ha. A-20

Mechanies’ AIRCRAFT INSTRUMENT MANUAL
B H. drwag At Fares A texibock
w stidy. Gives thorough koowledg
Nuvigntion ngini—in shortast
opressively arrassed, A Fages, X

les 1.-| Ewily, the bask: kuos
whisli netsedy inbending take ups the wisdy of radie e
em tn nlvasisd Wi fed each essenlind sl };’
gLpetiments andl puinting oul the facls Bhey shine,
B2 heck AIF

Tre RONALD

PRESS COMPANY
Publishers - Estub. 1900 e |

Compreses ibe many pri

I'ir-iu FLIT [T

- mE
dend hooks ciwclel below

Al == A2 = Al = A5

0n rece
rinds

15 EAST 26th STREET
NEW YORK 10, N. Y.

stupy LAW AT HOME

With A Chartered Educational Institution
in highes gosibyes, Ligger macnmar. il pre Heper sucosssrs
u:::huh:‘:.Il s ‘l:nl cilrfpln::tmm: Z\lHl-rr.lm tor than evif belure.  Ceaspleta
pemre 1||r|.u||-'l ﬂl HM:.IWF serigs collége grude testiaoka  Eeml dor 184 44 Curalog.
tad, 4E18-LT, Bheridan Mesd, Chicags, 43

Be Popular—Learn
the Newest DANCES
in5 DH‘ES—— or NOCOST!

NEW REVISED EDITION

of DANCING
i
L T g
Trat, Waltz and Tap Dancing.

AL U pavwest Swing sleps
'-—H'IE Rhumba, Conga. Sam-

.Tlturh-ﬁ w8 wall ap tha
du!ll Trot, Waltz and haslo
tap sieps—oxplnined  with

llm-p]r.mmgh: ﬂll{lrlml.-

LII-"II S\tl ¥our way o

pepularioyd tart mow and

Al your future with HAo-

mance] MAKE THIS FREE

TESTI The new NREVISED

editlon of Betty Lee's hook,

|'|q:|1.e-| helpa  yoa  learn

nll'r\-l’."\." -.m'l quickly. Be eonvinesd —If mel sstisfied with results,
n wil l!'l:l!l.lil' money bock! And remember, we Inclode two other
iE— " op Tapping'”® and “*Swing Steps’’ —FRER of #xtra chargo,

BEND Nu MONEY! [-'nr thr ngLrn.un E1.08 plus A fow cents .]1-uu1|||i:h
Fu]lqnw Instrctions in Itn:lH-:.—prm.llru almple dones

tegs wach day and o ! daye If wou haven't learped o dance,
\1-1.' will refund your money]

S S e e e S m— — — E— — — ———
PIONEER PUBLICATIONS, TNC.
1780 Brosdway, Dept. B43H |
Mew York 19, M. Y. I
Send me ‘CDancing,'® Lee. and
e ek e
will pay om arrival.
Ship postage prepatd,

O smip con. i
(m I | -r'm:huue ltw’EllF.l
E to o I
Fotiin Booh tn s Dty lesrh Jo dapee. T may

=

]

.

:

;

y
A N

olState. Lo .
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“Brain
Over Brawn”

TWO FASCINATING BOODKS
TEACH YOU THIS ANCIENT ART
MODERNIZED AND UP TO DATE]
ALL THE TRICKS and MYSTERIES

EasytoLearnatHome
Hew to whip n stranger, heavier op-
punent, How Ilzn {II s |:'L__. e sudds t" k=
taek :|.’r- m behind. or from any diree-
tla ndllnw-ev::ﬂa'\ﬂlﬂ ingr can protect
himeelf from attacks uma, bullics,

holdups, ruug hnecks. HW aminl] women
ean sctaslly pl.l‘ﬂ.l!.'!.& g brutes. How to
overcome attacks with p:unu knives, elubs.
Learn &t home in a faw days, how to 08a
the power you unknowingly possess to
yaurself * %mvuu a lion mnd strong as an
elephant " TW 0 remarkable books on J1LU-
JITEU rwul I:hc simy It ways to prowess
OVET BUpE hysienl strength, Scores of
p-phir_r tl:mat:-numu a.nd pch- of clear in=
L3

—all ean benrn JIUT-JITSU qui

structions lead youst L 1 FRIRA=

'I#l'{hl.llﬂl!ll!ﬂf...l’t aa
E“M“"TEEU q.ulrl;l;}- Bmﬂrmrrn-me

ltmrrs,flj:n
pepd you fear phplul wlolenoe,

Flal
| today with only §1.25, on JI'LT JI'ISU

woelt 'or two, ¥ou can amaze yourseil
ill be shi at omes, [t
and AMERICAN JUDO wil 'Pwd- rﬁ.l'n B

and friends by throwing men twies
wour size aml weight—by meeting and
C.0.D. shipment 21e extra. 1f you'renok sathefied.
daya for refund. Turn weakness into strength. Order today!

OV ETEmEn h Frnarn, much at F
j“.l"‘ “-su Bonu 105 M. CLARK 5T ltll'."l'

J'mhhu'a thin amazing mwnr simply,

than yoarself. Men_waomen, boys, !?
Dept.B-43, Chicage 3, HL

Say pou sew it in Popular Mechonical

FOR EXAMIMATION

ELECTRICITY
INCLUDING RADIO

fnterested in Electricity, NEW
Apthed Elerricity bpought righo o ~| 1o date wiih

W Eleeur wat sulijeris Mully covered, Including Klectrival Blaie Print
Repding. 10 bhz "n:hlmue. nm.'l all shipped FREE for r-smml.nullur'l,

BIG FIELD! Big Demand!

Here's griat news for

8L kL O
ME

Hew Editlon .pn. wivn undersiand electricily
Beg wivthy oededl in thos

For Inners Elg Fafl ,.1|||1’, [ H.r PFroduttion |mies-
and Exports ;. AII"IiIII#H. hAm !’i T L T-Tl"r:l . wli dT.:‘
i L -

over wnon: pages | e TRt s i Rivow s
=hundreds of § Uihicer make ble money. Plessant, fasciopuing
|||||-|.|.n|:n.-u-=---|.||-e wark, casy to leorn amd do; learn with (hess
Nwiln. - Bond eowpnn for & sot for FREE -

amination and ses for yoursell.

we laye gver pule

lished. Dymamos, s "D B cansulting privileges
"l“Lli“ rA. © "'“' er E Vil{::’uul‘ englaeers MT?-.IW hvain
stationa, wi to all tayers of thisn famous
radboe, l:"\l't'l'_l'ill-ll!"" n -
“ et Lt d Lol 0 w Cyclapedia of Electriciiy.

| par miyone AMERICAN T:::HHH;M. :l:n:ll_‘r'r

cEALane] bE.

Wocational Publishors since
sas ] =

Americam 'I'H'h nical Society, Deptl. E319, Drexsl at S8tk St Chicage 37
Farl T doys’ free use, 10 volume sef oof Mew 18th Edition,
Applie) p,h-nn. mclsdlig o eertifcate entitling @me 0 consd
|:-l1'|.l|l-un.l-n. for o . K whil pay the !!uwt; ry o rlz s rm-l-;r
i1 swish | nll:ru 1:|:|.1|. i days anil ke

" [ il send 0 0 duys, then

¥
I, At 'I' 1 Ewey W afte
E3.00 a mwnth wetil I:hl:- Tetal ]-crlu:'e of only $20.850 i1 paid,
HAME., ..o cimasnsansaasaasans B R ]
ADDRESS . vavaaranrenarnarenrnss sassannam
Briter siating r\-' . eocupation and pame aod sddress M

1l oy give at business man as reference. Mon in

FEIVICE; @l=0 Hoase Dive ||-.ll.l|l|. LEkETEs,

POPULAR MECHANICS



IMAGINE THEIR JO

LEARNED

QUICKLY

AT HOME
1 diclm't dream
T eould aciually
learn to play
withanil o teasdier,
MNow, when 1 play
for people  hey
Diardly believe
that I learned 1o
play so well in
g shorl & time,"™
*H. C. B, Callf.

What Instrument Hould
You Like to Play?

UET name your instrument and we'll show wau how you
ean learn o play it—guickly, easily, in spare time at
home, MNever minv.‘! if you don’t know one note of musie
from another—don't worry about Capecinl talent,” And forget
all you've ever heard about music’s being hard to learn,
The truth of the matter is that thousands now play who
mever thought they eould! Yes, men and women cvery-
where bhave discovered this amazingly easy way to learn

musie at home, Mow they are enjoy-

LEARN TO PLAY | o the thrilling satisfaetion of play-
BY NOTE ing the piano, vielin, guoitar. saxo-
Piano Guitar phone or other faverite Instruments.
olin w:;r“' Some of them are playing in orches-
O nn"Ihn n trag and over the radio; others are
Hawaiian Gu teaching mu.ulu:._ making money in
Plano Accordion Epare or full time. And thl:-u-tand.q
Or Any Other are _havmg t'h_{' time nf_‘ their lves
Instrument playing for flmlr owWn enjoyment anid
the entertainment of their friends.

WHEN THEY FOUND
THEY COULD PLAY

This easy-as-ABC way!

PLAYS AT PLAYS ON
DANCES L RADID
"Yaour lessons e ﬁ I can't ke
have Leen most A from telling
eatisfactory. 1 you Lhat 1
can play all of have 4 good
the popialar pasiilion
gonpgs. 1 have laving Trom
datped money H&, Hot
|1]u:r1|ig a L Hprings,
tlunees, ” Ak, BVBFY
ek, mornling. "

‘w\l ‘i.l.nk s], 5., Ok

Ko tedious study and practice, no tiresome exereises.
You learn to play by pfrwhm—atart right in with the mel-
ody of a 1|Il'i'|.l]|. tune! It takes only a few minutez a day: H
the coat s trifing. Dwoes it sound too good to be true?
Mail the coupon and get the FREE FPROOF!

FREE PRINT AND PICTURE SAMPLE

Our faseinating illustrated booklet answers all your
questiona—the free Print and Pieture Sample shows how
you can learn to play an:r instrument., If interested, just
mail coupon below, U. 8, School of Music, 73 Brunswick
Bldg.,, New York 10, M.

* I:lu.uf;.m p|.!.r NANEEs ot .ru;n:u'.! Postures f.-;.l pra,l’e.mar-m' sadels.
J— — — — ——

—— ———————— ———

U. 5. SCHOOL OF MUSIC
T3 Brungwick Bidg,, Wew York 10, M, i'

1 am ipteresied o musle stmdy, parficolarly In the lostromest indi=
catesl, Flease semd me your free fllustrated bookle, Huow te Leam
Mugic at Homse™ and e Fooe Iclat amd Pletarg Sample,

TRRIBIE oo oottt momimo im0 L YL R 8 O S YRS LR
L ANE TRENT)

Adifress

Have zou

Instrument.... Imstrumnent ¥ fr—

AUDELS Carpenters
aml Builders Guides
4 vols.$6

||' ] n:,np-.n-r. 'Ilu:u. ra, ..Inln-
arn, Ruilding 3leckanies snd
sl Woodworkere, Thops
Guides give yow the shari-out
Instructimne 1hel you wanles
Inctading new mathods,
l'u‘lll.lm.“,. |L'|r|.l\.. l:r!!:rr
mancy

uf
l: sadeit
l:I-llI:r helptr  wed
uirk Melmimnes Far tha master
worker, g ntens wver
where mre using i bees CGuiden
an a Heipiag ¥ Lng to Exslep
Worlk, Betier Work &nd Heis
Ler Pay. To eed ihis sssisk-

et dl:ur :f‘nurlcll "F&Jh“
and mad iba F
Inside Trade Information On: Rl hiss

Flow 1o use the steel square—Ilow to Ble and set
paws—HMHow to build [urnitoee—How to uss &
mmitre box=How to use the cholk line=FHow to uss
rules and seales—How to make jointe—Carpenters
mrithmetic—Solving mensuration problems—
timating rtrength ef ilmbers—Ilow to set girders
and sills—How i Irame bouses dsd rosls—How o
estimate costs=How (o build housts, barns, gar-
ngea, bungalows, eto—How 1o read and drow
plang=Ilrawing up specificatione—Ilow to cx-
caveie=—How 10 ass sertings 12, 13 and 17 on tho
wiee] sguere—iHow to build Imlaln and scalloldy=—
ekylightia=—Hew 1o build stsirs—How o0 put oo
interior trim—How to hang dooss—How to lath—
lay Boors—How to paint

THEOQ. AUDEL & CO., 49 W. 23rd 5t, New York City

Mall Audels ] uned Builders Guides, 4 vole, o T daya’ free crish,. 1§ 00K,
¥ will ¢ daye. asd $ mesihly usid 36 b paid. Oulerwise I will retam

=.|;:|.;|.

[HE TR aiiem unless | pm sscifed.

i el W LPELT L P A =iy B e Pyt AL Ly Sty A ] e 4 O L
Addreas | ..y sni i im e raan [ — [E—— [ —— - .~
A 1 5 i i o g s L B o W i m i S
Befarthot o iciiiaaiiaaniiaass P RIS SR L |
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HOME TRAINING FOR

Machinists

Beginners ond old-timers rove over
this eosy worlime speed-up

MACHINE SHOP k=0
TRAINING COURSE r*lf

J.c g
Total Price $12.50—Easy Terms I Etbin

Mow for the first time 1the world {
of machinery is concentrated into &
complete 3-volume course. Yitally
meceasary for all Machinists. Quick
Training Course for heginners t'hﬁ
seek good pay jobsz in Machine Shop

ek

HUNDREDS OF DRAWINGS
AMND TIME SAVING CHARTS

This tralnlng ot home 1s comparable
to the gractical fundamentals learned
by resident students at famous Na-
thonal vipala,  Easy to follow and
unds nd. Muchine tools ecom-
ﬂ-vl#ly‘ deseribed apd demonstented.

posurementia oand gaupes. Drill [5
Fress aperations, Milling Machines, |
Shapars, Planors, Grinders, Bluoprint =
Reading and Drafting. Mondreds of
other gubjects essentiial in vour daily
wark leading to hettor pay.

NATIONAL SCHOOLS, DEPT. B-1

ABD0 5. Figueras Strest l-'nr Promptness
Los Angeles 17, California T Dirafing | essons, Ma-
Bhip me Ear suamsination Aodern chintet's Dickingury,

y * H Ehop Maihrmaia Toxis
oz Course, 3 valn, plus gl Wigk Inye 1 will eluhar |
St ST mal yeul L ek 3 00w ikl |- T LI CUADEI N
until 1250 is puid (Bnsl payment $1395 Esves 109, [edwek 81,28 you enclosd aush
iSLL25 with this coupan. Bime setufn privilme

L e e S e s4sEidEERIRARELE R
B A T T P
Cly mod Qlabl, o c rivarinasssrnsrianssrasariannssnnssaasbtss bsannesmanstssnss

49A



LEARN EI.E['I'RIEITY
MEN +2ix16 or 50

HERES THE I:IUIIIK WAY TO0 AN
ESSENTIAL JOB-A GOOD Fl.'!'ll.lﬂ!

S fi?:rmmﬂa Your Shaining

Tralned Electrical men neaded now. 1t's not hiow
young you are, of how old you are, The gu
— have voul the truinlnn {u: a real peEnce-
im oo fheld thatia vital now, Notall “essential™ jobs

such opportunities, I LECTRICITY dors=— 'WlH-"II
you're prepared!

Here ot Coyne you can train i 12 weeks—nmot
by pooks or lessons, but on n:n.l aotual electrical
machinery and apparatus. You *'Learn 'IT‘ Dalng™.
And ¥ou don't peed much money, 'l finance
your tultlon and you can pay itin easy monthly
payments ul'll."l:_,frlur tralnﬂm period is over. Then
if vau are short living expenses wi et you & part
tiene job Lo ““earn whils yvou learn®’. Afrer gradua-
tlon we glve you lfetime emplm'meut service.

Right mnow 1I'm fncluding an estra Course In
Radio and Electronicd at no cxora cost.

g .'-I;:_:I |1-:'-|‘l;l""‘“ 1’”rt mj:l' ‘h:': -

T Do ot the trainin
Sou feed for a food electri= T ._J| 'I.:! h“"?"‘ "|1"1'""|‘|'
cal joh. MAIL NOW. e i)
- - -
H. C. Lewis, Presidone
Coyne Electrical School, Dept. 34-T2,

500 5. Fauling 5t., Chicago 12, 111,

Zend me vour Free Book cod tell me about sour

plans to help me.

ilitica for Physi-

MAME...... v S A

ADDRESS o csissnrrsssssserss iassiassa

CITY STATE

Pays HOSPITAL BILLS
for Whole Family

Costs 3¢ a Day for Adults
Only 115c a Day for Children

[
It'a here! The new Family Hospital and Surgieal Lxpense Policy
roul meedd and want! One policy insures whole family-—muother,
ather, ehildren, anyone from 3 months to G5 vears, Mo medieal
examinmlion, I’I;u- hospital and surgieal bills up to 8510.00 for
EACH and EVERY pul'nnn insured. Pays up to $100 doctor'a
fees for operationa. Pays {or rr]w-ratlmz room, medicines, ambiis
lance, ete, Covers sicknesses, aeeidents, operations, childbirth,
female disorders, and many other disabilitiea not covercd by
other policies, You select vour own doctor l.l.ll.'ll busspital. This
full-coverage Family Hospital and SBurgical Poliey st
DIRECT to you at special family rates by big, strong company
with over $2,300,000.00 in assets, Investigate! Bend no rneiml}
but mail coupon below guick for full details—sent FREL,
No agent will eall on you. Act today!

STERLING INSURAMCE CO.
477 Jackson-Franklin Bldg., Chicagoe &, .

Ropnd me FREE INSPECTION Offer of Low-Cost Family
Hosplislization Plan, g

T R e o b VT e N e A B A

DU el e a o e il

Always write yonr name amd (oll addeess elearly when
answering advertisements.

J0A

INTRODUCING AMAZING

AUTOFYRSTOP

ﬂu:u'h i \hll 4 ilﬁlfl TH ale ||.1||r|'~l'r.|ul|r‘
PEY ETORF, rmmarkalde ooy
Mllibm.lllr:lu- .J.Irllluullt' and  munual
tlre extinguisier and alarm, Holids un=
wiunlled records, Hells Tagt o adelense
plunis, hoises, sclools, slored, oie, Low
priced, HIG PROFITS, Experiésss
unnessssary. Detolls FREEE, Write:

AUTIJIFYHSTOP CD., Dept, M-34 ‘

2035 WashingtonAve., Fhiladeiphia, Pa. ITSE LF

PIN-UP EYEFULS

30 Gorgeous Gals In Full Color

Now . . . thrilling, glamorous, gorge-
ous, bresth-taking giel beauties in

KILLS

I
Tife-like, & fill enlar pictureg—
PIN-UP EYEFULS fnr your_den op
borraeha, Bize ®=xbl o —08 T==IxG

& Ixd.

FREE PICTURE CATALOG
Jugt peml B1 for 20 PIN-UPF EYE-
FULS, agaipaid with PICTURE
CATALOG (00 full-color reprodues
tioms of -.:l'iu:iuul- (i ga by well-
known artista for froming i ineluded
froe of extra cost. A gorgeous offors
ing of girls, ba , florpl and Te-
ligloua pictores for envelope Took-

lone and Pin-Ups &#
FRANK MATTHEWS

111 W. Washington, Dept. 32, Chicago 2, L

S'I'I.IDT AT HOME
or 'noulllnua nnumﬁtrh:h!sh-
bustness an
1l!u-. ﬁrubu'
SAL R A e

»n

Mm Abdlity: More Frestlgr More Hﬂiﬂj
o o EtEp t-s atep, e
pare time. :

R W N

Lo coat, saiy

] f or “Leadersnig' " and

I.aSalln- [:l.tr.-ns-lon I.l:'r'lver:lur. Dept. :!-Ell-L Chicago
A Correspandence  Institution

ACIEC LIQUID MAKES

PHOTOS APPEAR

pa qu :I1u|.. Peathrr,  dpad Er.
rnph. d':.l i Phr;lphﬁ:.htlr:-' o
nt, ARE .
m rﬁ‘lﬁcﬂ.:;,ﬂm.], Complete kit for_100
il e Ay, joil nEEe.  PAY
EE poi L
Wmm‘?ﬂ;ﬂlﬂr: Cirdas

L&M Plfr. Co. Dept. 305, Meave Bldyg. I‘.!Inilhr:lti! ﬂhil

AMMER

i yoursell tos id for our feee book, 11,000
EhsES I il A1 years.  No band swing of ing pOng.
Millard Inst. of Mormal Spesech, uui W, Wil. Ave., Hll'llukll Wi

REFRIGERATION

Repair ond improve 81l refeigerntors,  New manual tellshow, Charts and
piciures to help you, Price cnly $1,00, postpald. Mooney back guaran-
s, Supreme Publications, 328 5. JeMerson §t.. Chicagoe 6, Ilinols,

AT HOME?

Learn to ealor pleotod and miniatures

o, BBy axperiencs powded, iozd
Money at Home'' and peaubrements.

bui-tl:l"rl.

bl

HATIOMAL ART

. W HooL
1318 Michigan Awe. Dopk. 1353  Chicags

POPULAR MECHANICS



: m To Prepare for a BRILLIANT PEACE-TIME CAREER

e AIRCRAFT DRAFTING

RYAN'S NEW HOME STUDY COURSE CAN TRAIN YOU IN SPARE TIME

Aviation industry leaders at Ryan have proven with tested methods of instruction
that they can and will erain you thoroughly — yer quickly, in spare time. Courses are

H A Ae— - easy to understand and do not require higher education or special experience.
et = _“X.,?/ ¥ o B pec P

=% Get Info Essential War Work Now With a Peace-Time Future

[ A 5 The Aircrafr industry needs Drafesmen and Engineers wow, but more important to
Complete Aeronautical you, is that chey will need them for years wo come, for the Big Tomorrow in Avia-
Drﬂfﬁng Outfif tion. Men who today are shoe clerks, mechanics — men in ordinary routine jobs —

At No Extra Cost ! will be importane figures in the aircrafe plants comorrow. Why not prepare your-

Tncladed with your training, at self for chis opportunity — now is the dme.

NO EXTRA COST, Is & complets Send for Free book entitled "NEW HORIZONS OF
Sersautiod _Drinine et WHAT T0 OPPORTUNITY." To save time, send coupon Air Mail,
N i Wil sl Rovacs. R

Ryan Aeronautical Institute,
423 Lindborgh Fleld, San Diege 1, California
Gentlemen:

Please send me your FREE M-page book, “NEW HORIZONS OF OFPPOR-
TUMITY," and full information on R. A.L, Including cost of training, and
job opportunities.

[T R T O Pl b v 1S Age....

Sireet

® City State.
I N O O O

ING‘S_TI“':__ E

C WITH EVERY COPFY OF NEW COURSE ON

COMMANDO JIUJITSU

Your Son'y Eoow Jia Jiisa if you haven't lisad thi=s amazing
new ook ' Irving Roho, Marioe Corpe Toastrueior. Containg
A .

THOUSANDS of MEN
NOW

Appear ‘Feel Look
SLIMMER BETTER YOUNGER
with Commander

Now wou <ahi gel sehmiknal resulis—ai onen
—wil the pew Commander Supporter.
Busy slewederized with whis xing froea i
evef oasloflable. dastic w n_gwripend] "
Fen bry B, yew'll pever B withoui tha Ceoa-
Emaseder]

==kl

¥

Eiivk technbgae, Nover puiblbsbee. ¥

Choking Stick FREE with « w0 ol ] ]
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HOW TO GET AND KEEP

GOOD
EYESIGHT

Do you want perfect 20720 vislon? Wauld
yvou like to throw away your glasses? Great numbers of men,
wipien and children have improved nnd strengthened their eves
by using the fumous Ross-Rehner Method, a tested and proven

ayatem of home eye exerciees for correcting nearsightedness, far 10 DAY FREE TRIAL COUPOM—MAIL TODAY
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DON'T WAIT UNTIL THE WAR IS5 OVER!

Since 1929 Curtizs-Wright Technical Institute has been spe-
cinsliting in moder. progressive training for Aeronautical

The opportunities are great today
andwmbinu:hmmlnmmuf’lﬂgnﬂ
Flight. ACT!

CURTIEX
TECHMICAL

involved).
BE READY1

WRIGHT
INITITUTE

GRAMD CENTRAL AIR TERMINAL
GLEMDALE 1, CALIFORHIA
L0 AMGELES COUNTY)

MAIL THIS COUPON TODAY!

Reglstrar, Cortiss-Wright Techaical lmstitute, Grand Central Alr
Terminal, Glendals {1}, California. Pleass semd infarmatisn
and profusely Hhetrated catalogue on Avistion Training. FREE
« us without obligation , . . Dept. PM-3.

Birth Daie

EUHFLETE i'}l.'H'nlSEITh'.&T{]I-'!‘lr HOME STUDY I}[IU

Planp, Harmony, History of Musie, Advenssd Compoaitlon,
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UNIVERSITY EXTENSION CONSERVATORY poif28 5 (53 Ste
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sir ENGINEERING sone

With A Chartered Educational Institution

Courses in ENGINEERING: Electrical, Civil, Mechonical, Drafting,
Architectural, Bteam, Aeronautioal, Badio, Structural, Minkng, In-
dusteial, Highway, Petroleum, Marine, Chemical,

Coursas in ARTS AND SCIENCES: Philozophy; Education; Letters;
Public Henlth: Medicnl Jurizprodencn; sychology: ﬁcwl{:lngg'-
Physios; Chemistry; Geology: Pol. Science; Theology; Law
Business and Commerce; Acoounting; llﬁ.t]u’!u‘lﬂ“ﬂﬂ-' Bl.u.!.laiit:a..
Azricultore.
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ETUDY AT HOME [or PEREONAL SUCCESS and
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LEARN

SHorTHAND

ATHOME -1V 4 WEEKS!

' Write or Type up
ﬂ7 t0100 Words a Minute

QUICK EASY WAY
RAPID—RJTE-ThrmrHE new eany
to write or type el ndnu%

'Ix- o0 warda & minute| Learn
home, HI 'ria 'hfl'nnduntrmr ar :.h'ﬂ
" mple, fassinating syatem
namgm spead gnd BOCUPREY. Ivjru d.1f-

fleult symbaols or pntvhuuka

use the regular nJ-
wam—nummﬂ p'r.u.u.'tlnl.rm BEEY
read your notes months and even
years laterl No speeial eduention or
exparicnes required, You write or
HFABL :B,FI}'H learned in

m cEn wnite
:ron can learn RAPID-RITE,

YOU USE YOUR ABC's

COMPLETE
COURSE Only

b

r RAME

No Symbols to Memorire
NOTHING Eise [iirs my,,m mtem of shorthand
o Buy Now may mull.f mpartunt, gEood
er Later an -.n_v-where Invaluable

uu.r]m. gtenagraphers, stu-
dents, bosiness men Imunen at shows, theatres, ete. Easy
—bcmermwﬂtehmmu h-betywuaemrjdur Any-
one can learn to B, young and old,
G“ﬁn HTEE“ l'lnuh nme and pidress today with
l mnlyl‘l Complets munewimaﬂt:bn
instructions and once, poStag
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AUDELS NEW

HANDYBOOK
NOW READY!

A KEY T0 SHOF PRACTICE
5 For Every Machinist,

“Mmeker, Machine Ope
¥ Draughtsman, Metal W
Mechanic or Student. Co

A READY REFERENCE
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Get Ready Now for a Great
POST-WAR FUTURE..in

ELECTRONICS

Amazing New [hh A A9 -,
Manual for Home ;-
Learning and Job
Use! Practical -
Easy!Needed by

0ld Timers Alike!

JUST OFF THE PRESS!
Senton 5 DAY ‘I'HIAL—-
YOUR SATISFACTION CUARANTEED!

ELECTRICIANS! RADIO MEN ! Madntenance engi-
neers, foremen, machinists,laborers, Here's your G REAT-
EST future after the war — the sensational new field of
INDUSTRIAL ELECTRONICS. My amazing new
book covers this great opportunity field

Hundreds of Easy-to-
Follow Electronic Dia-
grams and Pictures

Cwer 400 pages of practical,
stmumll.neg}u s and fnstrie-

tions in this brand new
manual. Pictures and dia-
ratns never before pulﬂ:ahe:l
recribes each type of Elec-
tromic tube and 1ts uses—ex-
?]ams the 5 big Electronic
inctions. Written to cover
Electronics for the man o the
job—not theoretical but right
down to earth!

- Every Industry Will Need
Electronic Experts!
Rillions of dollars will be in-
!.'l‘iu!cﬂv_l.:lmelut!ruTthqrﬂnlm_]ﬁ
le prob= | when Vic comes., Men wi
eﬂ'\lll'l L urj,:clLrJ,:,rWrJ.Lmu.m'ItlJ Lo -

ﬂ-ul]L mﬂl;:nt&:.ét H.'Iitl n?euu:
P mien R (] e
e .:lbml this huge, um.".ro‘r.'d-cd

EXAMINE AT MY RISK!
Actnow and 1'11 send you this big pay-
miulus manual with iron-clad guar-

.lt. snl.l :InLI.u-'f. (] Hu.'lml.l:l.l.]y

i o e g !g;—-g"w
:;Jd.:nul.llrlnz tfmnﬁn -l
famous m-‘hy-ﬂuimt :-I:l:trln
shopa. COUPON at once
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H. €. Lewi
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ErET RO T TN DS PRy, T $495. 1 can §

return book io 5 days and get back my purchase price

if ot satisfed. :
]

ADDRESS, . P .:
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0O If you m-:hwnul:ll uenrl it C.0.D. Same return privileges I

If not satisfied—check here if vou want it seat CAO00
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SEND FOR
THESE
TWO

BOOKLETS

All ambitious p.mdm;riun men who are gen-
uvinely interested in self-improvement—in pre-
paring for the future—are invited 1o send for
"Forging Ahead in Business."” This valuable
bookler outlines the Insttute's tme-rested
training plan. It was prepared by the Saff in
cooperation with prominent industrialises,

"How to Prepare an Enginecering Report,”
a helpful 72-page goide ordinarily available
only 1o subscribers, will be sent with "Forging
Ahbead in Business™ while the supply lasts.

If vou are sincerely interested in having these
two books, send for your FREE copies today!
ALEXANDER HAMILTON INSTITUTE
Dept. 103, 73 W, 23rd Street, New York 10, N.Y.
Canada: 54 Wellington 5t., West, Toronto, Ont.

Please mail me a copy of the 64-page book—
“FORGING AHEAD IN BUSINESS." and also a
copy of "HOW TO PREPARE AN ENGINEERING
REPORT."” both without cost.

Business Address..cesenssasasssssnsanssnsnnnan

e e =)
ENGINEERING, Brondensting, Servs
|E|-E|K Electropica, Aviation, Marine

Folice Eadio tmoght thorooghly.
45 weeks" Engineering course eduivs

nlent to & years® college rodio work. All expenses low. Co-
evdacntional. Catalog free.

VALPARAISO TECHNICAL INSTITUTE, Dept. D, Valgaraiso, Ind.

HI.IIITIIIG & FISHING |

i & moathly mogasise crommed full of Rusi.
I Ribiag, tamplag. deg ond haailag shedian
s plehures, leveiusbie ki PR,
wumy, faking techls, gams low chasgpei, et
pheiwi e Feh and bml — cowaflais Rlea
thal will add mors fus bs yeur dayy allsld,

SPECIAL TRIAL OFFER

Sand 15c ln sbumps o ools aad we will sand
you Mumting & Fiiking for il maaths,

HUNTING & FISHING MAGAZINE

231 PORTEMAN'S BUELDING
BOETON, MASEBACHUSETTL _J

Always write your name imr fnli. address clearly when
answering mdvertisensents.

S4A

. «» « and the errors it prevents!"”

BUSIHESS men, secretaries, editors, and stu-
dents rely upon Webster's Collegiate because
it defines all the words most commonly used.
Based on and abridged from WEBSTER'S NEW IN-
TERNATIONAL DICTIONARY, Second Edition—"The
Supreme Authority,” and edited with the same
careful scholarship. 1,300 pages; 110,000 entries;
$3.50 to $8.75, depending on choice of bindings.

YOU MAY HAVE TO WAIT FOR YOUR COPY
of WeBSTER'S COLLEGIATE. Paper rationing, plus ex-
ceptionally heavy government needs, plus an unprece-
dented public demand, make it impossible to supply
everyone promptly, ¥Your bookseller will do his best
to provide ¥our copy with the least delay,

G. & C. MERRIAM €0O., Springficld 2, Mass.

WEBSTER’S COLLEGIATE

A Merriam-Webster

DRRI"TSMEN
- NEEDED

== Industry iz elamoring for

i more droftsmen [or the

- . jul: ean't start until plans are
— dﬂwn Buildings, alrplanes, machines,
guns, tanks, bridges, all start on the drafi-
Ing board, so it's no wonder that every good draftsman
haa a fine job. Yes, more draftamen are needed NOW, The
pay is good and the opportunities for ndvancement great.

Learn at Home in Spare Time

Begin now to turn spare hoors into money. Be o draftsman,
the connecting link between o mechanic aml an engineer.
Enjoy the wonderful opportunities for promotion that exist
wivw, Mo experience or artistio talent is needed, You don't
Im'«'a toe leave your present job vhll:]e:ﬂﬂu Use spare tine,

ﬁnltlmhiul. Depl. DOME, Drenel Ave. nimn.cuupn.
Gentlemen: Bend me FREE Informatl Ing spec, -
Ing il:: Eilifecls checked below, II:Tu dﬂpgﬂﬁﬁl“ﬁp par:,,l i

O Drafting and Design 0 Electrical Engi 1
for Men and Women 0} MHesel FnaI:oe:liT; -

Cast Aceounting for Mg J'_I High School Course
atrchimt:lngnﬂﬂuilﬂhau E {'II!“;IE. ol Tuat
utomative Engineerin eCrhanica gl
Sﬂu-lnm Manajement O Av Iltlu-: “xf o ¢

0O Railway Training 0 5h thulld!n!
Name

Address
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i WELDING ‘
| TRANSFORMER GENERATORS |
| UWELDERS

E

ARMATURE WINDING

| ELECTRIC
| OUTBOARD POWER

b=

WIND PLANTS

ELECT. GOBIKE | NO SPECIAL TOOLS or

EXPERIENCE NEEDED

Moat of the mecegsary materinl can
be found around garages, workshops
and old autos, and you galn -::iiJEJ‘J-
ence a3 you work out these plans,

4 From making the electric scooter or
| INSECT I the bike pusher to equipping the

|  MOTORS KILLERS | camp or cottnge with power, there i
| I lots of fun for your leisure hours in

this interesting worl.

ELECTRIC
FENCERS

TRACTOR
LIGHTS

.-Z:.- 'F---n----.u-
l Tl LEJAY MFG. CO.,
47 LEJAY BUILDIHNG

MINNEAPOLIS B, MINNESOTA.

MARCH, 1944

you how to make:

A\ 200 Amp. Goneratsr Welders . .%
A Workshop Spot Welder . . Large
Transformer Weldors . . Gunamith"s
Carbon Welder ., , Electric Fencers

32, 110-Valt Motors . . Wind-Drive

Pusher , . and Many Qther

47 Lefay Building, Minneapolis 8, Minn.

Gentlemen:  Please send me C.0.DL 5

=y Manuni, on the undersinnding that If, after 3 days
inl. I should revurn the AManoal, you guarantes Lo re-
tarn the %1.50 purchase price.

I enclose §1.50 for the above Manual, same guaraatee O.

............

GET FUN AND PROFIT .t Z/vc: Boveghit
FROM THESE PROJECTS /i

Welding—one of the most important of mechanical proc-
esges—is covered very thoroughly in the LeJay Manual,
which gives you all the necessary information for making
welding equipment of different types. It also shows you
how to make your own power tools, generators and motors,
as well as wind plants for cheap power.

IT IS NOT NECESSARY
TO SEND MONEY

Fill in and mail the coupon below
and we will send you the LeJay
Manual C.0.In Dip into it and
if you are not entirely satisfied
after 3 days., send it back and
your money will be returned. If
yvou prefer to save C.O.D. fees,
pond $1.50 now ; same gunranbee,

« Bench Grinders . . Electric Drills
+ Armalure Rewindimg . . 6, 13,

Light Plant.,.Insect Electre-
cutars . . Electric Bicycle

Things.

wir bhig 1044

...........................

CITY .. csssnssnssnasnanmannms

S5A



When the lights go on again in Grigoriopol

Three short years ago Grigoriopol was a thriving
city of the Russian Ukraine. Today it is a scene of

desolation . . . victim of ravaging Hitlerite hordes.

But some day—soon we hope—lights will go on
again in Grigoriopol, and in other Allied cities now
under the Nazi heel.

When that time comes , .. thanks to a new idea
in modern warfare . . . emergency electric power
will be available to revitalize industries in war
torn citier—immediately after they are retaken
from the enemy,

This new idea—a self-contained POWER-TRATN—
has now been made a reality by the engineering
brains and skill of Westnghouse,

Ten of these POWER-TRAINS are now being built
by Westinghouse for use by the United Nations
.« » each a complete 5000 kw power house on
wheels, big enough to serve a community of 15,000,

Each rowEer-TRAIN consistsof 8 cars. Ingeniously
assembled in these cars are: a 5000 kw steam

Westin

Plontain 25 Cities

S6A

turbo-generator, boilers, power stokers, boiler feed
pumps, air-cooled condensers, auxiliary Diesel
engine, living quarters for the crew—even con-
veyer equipment for handling coal which will be
mined locally for fuel,

Because cooling water is not always available,
air-cooled condensers are used to recover, aswater,

a high percentage of the exhaust steam from the
turbine.

From switchgear to turbo-generator, each
POWER-TRAIN is a complete 5000 kw mobile power
house, ready to go to work at a few hours’ notice
« o « 111 sub-sero cold or tropical heat of the desert.

And remember—the same Westinghouse engi-
neering brains and skill that developed the power-
TRAIN will be available, after Victory, to create
and build better products for you.

Westinghouse Electric & Manufacturing Com-
pany, Pittsburgh, Pennsylvania.

Tune inw John Charles Thomas,
NBC, Sundays, 2:30 pam., E.W.T.

ouse

Offices Everywhere
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SURPRISE WEAPONS - WAR

By Wayne Whittaker

“ JERRY'S up to something!”

The Flying Fortresses that
darken the sky over Regensburg
move closer together. Hurtling
into their midst come gray balls
about the size of oranges fired
from a twin-engined Nazi fighter
well out of the range of the bomb-
ers’ powerful machine guns.

For the first 200 vards these
mysterious shells trail smoke and
appear to gain momentum. Then
they explode twice as big as flak.
Other strange objects beneath the
Fortresses burst into ineendiary
silver stars, and falling from high-
flying fighters are deadly missiles
exploding in gray puffs,

“derry's up to something!™

-'This time the words are in Rus-
sian on the bhattlefields east of
Zhitomir, Across the land speeds
an armored object the size of a
motorcycle sidecar. Inits nose are
150 pounds of TNT.

“Jerry's up to something!”

The same words, but the scene
ig the deck of a destroyer in mid- ;
Atlantic. Something is moving  the arrow at top peints 1o the 7S-millimeter gun in nose of
through the water toward the ves-  “Miichell” bomber—the largest weapon ever mounted in ir-
sel as if drawn by a magnet. A plane. Below, the shell it hurls inte snemy ships and planes
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Six-barreled rocket projectors eaptured frem Naziz intrigue U. 5. treops

moment later there is a terrific explosion
and another secret weapon has made its
first appearance in the war.

But don't get the idea that all the surprise
weapons are German, as Axis propaganda
would have you believe. New weapons that
are effective, particularly Allied weapons,
are usually introduced in combat and not
over the radio.

An example of this was the recent pre-
cision bombing of Berlin on a cloudy night.
It's anybody’s guess how the R.AF. Lan-
casters did it, but it would have been pos-
sible with an electric automatic pilot that
could direct a plane within 40 to 60 feet of
a predetermined bombing point hundreds

of miles away. Such a pi-
lot might be the answer.
Whatever the means, the
result was one of the big-
gest surprise attacks of
the war.

There have been secret
Weapons ever since man
first tied a stone on a stick
and whacked his fist-
fighting enemy over the
head. They are the dream
of every commander, and
World War II has pro-
duced more surprise
weapons of the air, land
and sea than any conflict
in history. Some of the
surprise weapons were
more of a surprise to the
civilians than to military
brains of the belligerents.

Allied experts, such as Oliver Stewart,
the British aviation authority, put Radar
at the top of the list of secret weapons hav-
ing the greatest effect on overall strategy.
Following in close order are power-oper-
ated gun turrets, antitank weapons, rocket
weapons, energized rings on bombers to
combat German magnetic mines, and en-
gine developments such as the two-stage
supercharger that carry aerial warfare to
dizzy heights.

Some of the most effective surprise weap-
ons—the million-eandlepower searchlights
used on Allied bombers to hunt subs at
night—the combat formation used by Lib-
erators and Flying Fortresses to concen-

Newest Allied secret weapon
just made public by the AAF
and the RAF is a jet propul-
sion fighter plane—not to be
confused with rocket pro-
pulsion. Hundreds of suc-
cessful flichts have been
made with the propellerless
craft at enormous speed and
great altitude. First flight in
the jet plane, which has a
special engine developed by
Bﬁ' ish Group Capt. Fria!.gk

tile, was made in Y,
1941, Twin-engined models
built by Bell Aircraft were
flown in the U. S. Oct. 1, 1941,
British newspapers estimat-
ed the speed of this “gqueer
looking, weird sounding”
plane at 500 to 600 m.p.h. and
said it passed a Spitfire like
a “racehorse passing a hack"”
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trate their fire—are the
least sensational. On the
other hand, rocket bombs,
a development in the
realm of Buck Rogers,
have still to prove their
worth in aerial warfare.

Lack of recoil, target
penetration, and range
are prime factors which
for years have spurred on
inventors in their efforts
to harness rockets. With
rocket bombs, the Ger-
mans claim they are the
first 1o develop an effec-
tive rocket weapon. It is
a matter of record that
rockets were first
launched in this war from
tubes under the wings of
Russian Stormovik
planes. The Germans
learned about these rock-
et projectiles the hard way, for the targets
were Nazi tanks. The principal difference
between the Russian rockets fired at
ground targets and the Nazi anti-bomber
rockets is that the former are fired by con-
tact fuses and the latter by time fuses.
When a shell bursts 20 or 30 vards from a
plane, it may destroy it, depending on
where the fragments strike,

The Germans boast that they sank the
Italian battleship Roma with a “flying
bomb” carried on the wings of a rocket-
assisted glider directed by remote control.
The glider is said to be guided by the bom-
bardier in a “parent plane.” This winged
torpedo, first described by Prime Minister

This 1,000-pound bomb is a pyamy beside the R.AF. d-ton blockbusters

Winston Churchill, may burn powder in its
rocket motors or one of the fuels with
which German rocket engineers have been
experimenting for years. Range, opera-
tional detail, and effectiveness are matters
of speculation, but experts agree such a
weapon exists,

The Nazis have also allowed to “leak”™
out through neutral sources the existence
of giant rocket guns set up along the coast
of France to shell London. This “Goebbels’
Delight” is said to have a barrel 100 feet
long and a range of 125 miles, The projec-
tile, fitted with small wings, steering gear
and propulsion apparatus would travel
through the stratosphere. Londoners, who

A socret kept three years was this 50-foot electric ring on an R. A. F. bomber, used to explode mognetic mines
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believe guns of this type actually have

been set up, are not alarmed, for experi-
ments have shown that the barrel would
stand no more than 30 shots, Also, the flash
of detonation would light up an entire
countryside and be quickly spotted by re-
connaissance planes,

Another Nazi propaganda favorite is a
new type of bomber which is said to have
rocket propulsion. Engineers say that if

such a bomber exists, it probably uses jet

Ona of our own best secrets was
the “bazooka,” the two-mon rocks
et gun that hos stopped fonk ak
tacks with its armor-piercing pre-
jectile. Here it is ready for action

in a well comouflaged position

U. 8. Signal Corps photo

propulsion in the takeoff or
for aceeleration in combat.
Other rocket weapons are
the German six-barreled
“nebelwerfer,” or fog
thrower (British soldiers
call it the “sereaming mee-
mie”), and the famous
American bazooka. The latter, which
launches a rocket projectile from a hollow
tube, has proved its worth as a tank buster.
The first Nazis to encounter the bazooka
in Africa mistook its fire for a 155-mm. gun.
While the Russians and Germans appear
to lead in the development of rocket weap-
ons, it can be told that American and Brit-
ish engineers have devoted exhaustive re-
search in this field. Most rocket weapons,
however, are better adapted to defensive
strategy, and Allied ingenu-
ity has been bent on offen-
sive weapons such as the
M-T tank destrover, the
super Flying Fortress
known as the B-29,
planes, incendiary bullets
that explode self-sealing
gasoline tanks on aircraft,
rifled mortars, rifle grenade
thrower which hurls a
grenade a distance between
those covered by the hand
grenade and mortar shell,
achute bombs that can
HE safely lairuppe%]lﬁ; a low-
ying plane, machine guns
with increased fire power,
ricochet and time shells,
bomb sights, and such high-
ly technical developments
as the Sperry automatie gun
e s sigh
e Sperry gun sight,
which takes the guesswork
out of aerial marksmanship,
is credited with helping
knock down 541 Nazi fight-
ers in a single month. It

Yankees examine a German 32-cm.
incendiary rocket captured in
| Sicily. It is fired directly from crate
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Mej. Gen. Levin H. Campbell, Jr., Army Ord-
nance chief, inspects Jop grenode thrower

Mazi rocket bombs {left) are guided by ro-
dio from planes to hit ships (lower right)

calgulates the amount of “lead” on a target, the effeet of gravity
and the wind, points the guns and tells the gunner the precise
mdment to open fire; So far as is known, the Axis has nothing
that even approaches this gun sight,

:The Army recently announced another efiective gun director.

I is one is ysed with antiaircraft guns, and it not only directs
," e angle of fire, byt sets fuses so the shells will explode in the
I path of an q‘nemy lane.

] I Since therbeginn_mg of the war, the enemy has shown consid-

] ; erable ingehuity in developing deadly torpedoes. The Russians

- | recently reported the Nazis are using a land torpedo operated by

“ ‘zemote control~It.résembles a small tank, is about the size of a

o —— muturmh-sadecar, and “Hus-a i‘Eﬁdl of T:_:lﬁle at ﬂt}: regr lﬂaldang

siraye operator, "Thevopecator direc -] edo-and explodes

Lhz:hﬁ-:;.':::.‘;wh:: it electrma'ﬂ ~~The.Russians heﬁre “foumd -the eé't ﬂE’fﬂ'lBﬂ-PjS“tﬂ

and S50-caliber gun, cut the cahle.

proved to be one of For some time, the Germans have been intent on producidg a

our best war surprises surprise weapon that would destroy Allied naval supremacy.

When the submarine, holdover threat from World War 1, proved

ineffective in stopping convoys, the Nazis tried magnetic torpe-

does and mines,’ The Britich

nullified the mines with the

"Wedding Ring Wimpy,” an en-
{Continued fo page 158)




%‘ Winter Mask for Pulic?érﬂrfﬁ/ﬂ‘?

.:\Has Handy Buttnnpd Flaps

A

N

Masks that protect the faces of sailors
from icy gales at sea may set the style for
traffic officers after the war. The masks,
made of water-repellent material, guard

against frostbite and shed rain and snow.

i\'{)%% Buttoned flaps permit the wearer to eat or

N

smoke. As the material for the masks is
on priority to the Navy, civillans will have
to wait until the war is over before it is

available, 7 755

“Suitcase’ Preheater for Plane
Helps Start Cold Engines

Weighing only 38 pounds, and fitted with
a handle grip that enables a man to carry
it like a suitcase, a new model engine pre-
heater warmed a 2,000-horsepower air-

plane engine from —20 degrees (F.) to
starting temperature in 20 minutes. Used
in conjunction with a standard engine cov-
er, it pours a blast of warm air directly
onto the motor. It produces 90,000 B.T.U.
of heat per hour and utilizes 92 percent of
all the heat units in the burning gasoline
it uses for fuel, operating continuously for
about five hours on a three-gallon tank of
fuel. Though designed especially to pre-
heat warplane engines, the heater has ap-
plications to such heavy-duty equipment
as snow scrapers, plows, tractors, shovels
and similar winter machinery on highways,
farms and construction work, where it may
speed up cold weather operations.

P

Sparks Simulate Racing Horses
On Chemical Paper Game

Chemically treated paper “race courses”
provide a novel and amusing horse racing
game. The sheets of paper are treated so
that trains of sparks creep across the sur-

fage, at unegual spcﬁg,rwhe a lighted
5",3144-!”1'} y ,:; ﬁf f_%r«-v_‘_
A Sl

3

cigaret is placed at the beginning
of the “course.” The trail of sparks
leads from a “starting line” across
the length of the sheet, and haz-
ards are built in by making some
of the chemical lines loop and
twist, while the others lead
straight to the “finish line.” The
sheets vary, so that it is impossi-
ble to predict in advance which of
the spark-like “horses” will win.

{[Hot water bottles, ice bags and
other articles can be made from
flexible plastics that are resistant
to oils, soap and water.

PO UL?.A?R; W‘d
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PT Boat D1sgu15ed as Zebra Confuses the

All dressed up in her zebra stripes, or
“conviet suit,” the Navy's mighty midget,
the patrol torpedo boat, is as hard to hit as

I” I Il',f.frlmr.'rlr.f;;.-}rr.- iy

¥

she is hard-hitting. The new si?e of cam-_

Folding ‘Para-Bicycle
Dropped in Container

Included in the equipment of
paratroopers training in the Brit-
ish Isles are folding motor scoot-
ers, which are dropped with the
sky soldiers in parachute contain-
ers. The collapsible speedsters can
readily be lifted by one man, yet
they have a speed of about 45 miles
an hour and are sturdy enough to
support the soldier and his equip-
ment for a jouncing ride over
rough terrain. The manner in
which such fast, small-sized vehi-
cles contribute to the mobility of
paratroop invaders may be readily

el 57 727

Synthetic Shellac for Metal
Is Resistant to Water

Pinch-hitting for natural shel-
lae, a synthetic product called
“Zinlac” is said to surpass it in
some properties. It will adhere to
metal as well as wood, and is re-
sistant to water. The new shellae,
developed in thE_ﬂI!;h’-LD._Lﬂﬂe
Laboratories, Cambridege, Mass., is
hade from domestic materials,
Normally, natural shellae, the
hardened secretion of an insect, is
imported from India. ’t
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ouflage painting makes the outlines of the
craft indistinet, especially at night, when
the PT's often operate, and when the craft
is churning up sp:;ﬁ at hlgh spt ed
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7:e WEATHERMAN 8
GOES ~»« WAR

IT WAS an odd cargo the C-47
troop transport was releasing
over the tropical island. The men
leaving the plane by parachute
were meteorologists, not para-
troopers, and the boxes being
dropped by cargo chutes held
anemometers and precipitation
gages instead of ammunition.

Quite possibly on the same day
that this equatorial weather sta-
tion went into operation another
was being set up thousands of
miles away in the Arctic where
the ground is perpetually frozen
and where dank fog and snow
make up the usual weather. The
Weather Service of the Army's
Air Forces operates all over the
world.

Few kinds of military informa-
tion are kept as secret as are
weather reports in war zones, and
few kinds of information are as
“perishable.” To be of greatest
value the report from a distant
station should be not more than
an hour old. Weather informa-
tion 12 hours old is practically
ancient history. Only urgent tac-

Through the telescope a metesrologist reads wind direction
indicator on mountain top 10 miles away. Eelow, brushing
the snow from a bomber before takeoff from a northern field




Velocity of drifting clouds is
estimated by watching move=-
ment across wire grid sgquares

tical orders that might
decide the outcome of a
battle already under way
enjoy priority over
weather messages,

Why all this military
emphasgis on weather?
Because weather is a
prime factor that must
be considered in plan-
ning almost any kind of
military operation. A
flight of bombers may be
unable to return to its
base if it encounters un-
expected headwinds.
Warships can hardly

e a surprise raid if
they enter enemy waters
in elear weather, It's the
weather man who tells
the bomber pilots when
they can expect tail
winds and who tells the
admiral where to find
clouds and mist that will
hide his movements from
the enemy.

It was no accident that
Doolittle's flyers had
good bombing weather
over their targets when
they raided Japan. Nor
was it simply luck that
stormy weather protect-
ed our original landings
on Guadaleanal. Most
such operations are
timed to coincide with
the kind of weather
needed. The Yanks took
.advantage of anticipated

MARCH, 1944

. 8, Army Alr Forces photo
Releasing radiosonde balloon which will transmit weather data by radio

in box until balloon bursts and instrument descends by parachute. Balow,
barrage balloen carries anememeter te radie repeoris of wind speeds aloft




Adjusting the tiny radio
transmitter of radiosondoe
balloen; at loft is part
of aerial weother station.
Below, sending uvp cop-
tive balloan to calibrate
weather instruments

fog when they landed on
Attu, and the Japs used
similar fog protection when
they sneaked away from
Kiska.

When the Germans want-
ed 1o move two battleships
to safety along the French
coast they waited until the
weather was perfect for the
move, In this case the “per-
feet” conditions consisted of
fog and low clouds, accom-
panied by rain squalls and
a low icing level. Under these conditions
British surface and air craft were unable
to stop the get-away,

The officer in charge of a major forecast
center is apt to get requests for half a
dozen different kinds of weather during
the same day. A bombardment squadron
may want to know the date of the first
afternoon when there will be good ecloud
cover all the way to a target area, or the
request may be for a moonless night with
no clouds at all. An armored force gen-
eral may want to know how long the pres-
ent dry weather will continue, and an in-
fantry commander may ask for a long
range forecast so that he can make his
plans. The staff that is laying out a sched-
ule for an amphibious landing wants to
know the earliest date at which a low
hanging fog and practically no surf can
be expected along a certain coast.

Weather, favorable or unfavorable, can
make such a difference in the outcome of

POPULAR MECHANICS



an operation that prac-
tically every major move
made by either side in
this war has been tied in
with weather forecasts.
Weather usually fights
on the side of the attaclk-
er. He decides on the
time and place, exploit-
ing the weather condi-
tions, while the defender
is forced into the fight.
Mistakes in forecasting
weather are apt to have
disastrous results. The
Jap weather men lost
their side a fleet of ships
and thousands of men by
making one bad guess.
The Japs had a big con-
voy ready to move across
the Bismarck Sea and
thev held the ships in
port until a storm came
along that seemed to be
moving in the desired di-
rection. Then the ships
started out under
protection of the clouds.
Unexpectedly, the storm
veered off the course,
leaving the ships exposed
in the sunlight. Our
bomber pilots located
them and wiped out the
entire fleet. .
It was a weather freak, v & wavy puote
undetected by Allied Wind direction vane and anemometer ot Naval station record autormatically.
forecasters in time to  Belew, recorder of temperature, pressure, humidity and wind wvelocity

change the schedule, that
saved Rommel and his
Afrika Korps from what
appeared to be certain
doom several months be-
fore they were finally run
out of Africa. General
Montgomery had started
an encircling movement
intended to capture the
whole German force and
then, just as he was about
to spring the trap, heavy
rains began. It poured for
48 hours and stalled the
British tanks on their
tracks. This delay gave
Rommel time to flee to-
ward Tunisia.

The crack forecasters of
the A AF, Weather Serv-
ice make few hoasts about
their ability but it is be-
coming more and more

(Continued to poge 158)
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Lip “Mike” for Tankmen
Baffles Mechanical Noise

Designed to be worn on the upper lip by
men in tanks, and elsewhere in military
installations where the user must have his
hands free, is a tiny lip microphone which
fits readily under gas masks and dusi res-
pirators, and eliminates most outside noises
to give clear reproduction of the voice. It
is produced under _Signal Corps supervi-
sion. To increase clearness, the microphone
is provided with shields in front and back
to act as buffers against pufis of air from
the mouth that otherwise might cause un-
intelligible sounds. Outside noises, enter-
ing at both the front and rear of the dia-
phragm in equal volume, cancel each other
out, while speech enters the opening near-
est the mouth with greater intensity than
on the opposite side. Y P £

Non-Vibrating Mounts for Guns
Pave Way for Postwar Uses

Vibration—the nightmare of mechanized
warfare—has been reduced to a minimum
with methods which will be carried over
into postwar manufacture. One method,
called Silentbloe, eliminates the bonding
process of holding rubber to metal by fore-
ing the rubber between two pieces of steel.
When guns are firing, or any other disrupt-
ing process is taking place, the rubber
strives to regain its original shape. The

ressure caused in this manner assures a
ifetime “bonding.” Silentbloc, developed
by engineers of the General Tire

g T
L § DA

Rubber /8
..:_.-.,g-ﬂﬂft/"“’

o (Lutrtier G

Co., sustains axial, radial, conical, or torque
loads. Postwar uses are predicted in auto-
mobiles, tractors, farm machinery, wash-
ing machines, printing and textile machin-
ery, and many other mechanized devices.
7 72/

“Mosquito Bomb" in Greenhouse

Destroys Aphids on Plants

Chemical “bombs,” used by the Army to
kill mosquitoes and other insects near tents
and barracks, will be useful for destroying
aphids in greenhouses after the war, ac-
cording to the U. 5. Department of Agri-
culture Nicntﬁ?ﬁ]‘?hmr
aphids and other pests, dissolves in the
freon used in the “mosquito bombs.” With

the freon as a carrier, only half the usual
amount of nicotine is required.

— WL
“Pocketbook” Carriage for gab?
Is Canvas Strip With Handles

By converting a substitute wood basket
into a substitute baby buggy, one Chicago
family solved the baby carriage shortage.
The new buggy is a strip of canvas,
feet by two, which when looped over and
held by handles forms a basket. A pillow
is placed in the “pocketbook” carriage, just
ag in an ordinary baby buggy. The canvas
basket was originally designed as a sub-
stitute for copper baskets used to carry
wood to fireplaces.

-
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“Invasion Radio” Heard Through City’s Noise

How high-powered mobile
radio stations will stand up
when invasion armies enter
big, congested European cities
was the subject of a test re-
cently in Chicago's downtown
shopping district. The test was
to determine how the operat-
ing efficiency of mobile re-
ceivers and transmitters
would bhe affected by the
electrical shielding effect of
steel buildings, overhead trol-
ley wires, and electric railway
lines. While two of the Signal
Corps' SCR-299 mobile radio transmitters
were set up in operating conditions, anoth-
er set was maintained inside a department
store, and communication was carried on
among all three units, with engineers of
the Hallicrafters Cumpan_g,_whmh manu-

factiires the units, as instrucfors. While the

Hot Auto Radiator
Warms Barracks
One group of soldiers

solved the problem of
keeping their quarters
comfortably warm by
hooking up a hot-air cir-
culating system out of
materials at hand. They .
connected a thick section
of automobile radiator in-
to the upper hot water
circuit of an automatic
water heater, with a fan
placed behind the radia-
tor to blow air through it.
The result: warm air in
cireulation whenever the
fan is turned on.

{[Evelashes usually do
not turn gray with age,
according to the Better
Vision Institute.

MARCH, 1944

Mobile radie unit of Sigaal
Corps used in city test fo
study interference of steel
buildings and trolley wires.
Below, contrel board of unii

noise level created by street traffic was of
high intensity, signals between the units
were powerful enough to override the noise
and provide uninterrupted communication.
Spectators were especially interested in the
future possibility of two-way radio com-
munication between autos and homes.

T
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HEAVYWEIGHT SLUGGERS GUARD

With the Mozi Noavy bottled up and the
Jopanese precccwpied with defense of
their beleaguered izlands in mid-Pacif-
ic, our shores are relatively secure.
Mevertheless there is no slackening of
the alert coostal defenses, as these
gunners demanstrate in night and day
drills. At upper left, a 16-inch shell
slides into the breech of a big coast
gun as another on the hoist moves inta
pasition for reloading. At left center,
soldiers “on the dowble” epprocch o
camoufloged 14-inch coast defense gun
through a simulated gos ottack. The
projectiles in foreground weigh 1,400
pounds, with o 400-pound powder
charge that sends a shell over 30 miles

The loader above rams a six-inch shell
inta bresch; behind it will go the pro-
pelling charge of powder. Left, 16-
inch railway gun with ane shell loaded,
anather an hh;il_ third en carrier below

14 POPULAR MECHANICS



The 14-inch mortars (above) which sup-
plement the big coast guns are used for
short-range firing at anemy ships off
shore, A battery of six mortars is lo-
cated close together in a well protected
position, with a crew of about 20 men
ta each martar. At upper right, range
finder an a 14-inch discppearing coost
defenia gun at Farl MucAf!hur, Calif.

Oficiol U, 8. Army pholcs

MARCH, 1944

The six-inch coast gun above was converted from
a Mavy destroyer. It is primarily for firing ar
ships; other caliber guns noarby are ready for
any attack, Below, hoisting 16-inch high-explo-
sive ammunition for one of the giant railway guns

15
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“Guadalcanal in Mississippi” Toughens Yanks

Learning tricks of combat zone mainte-
nonce, aircraft mechanics (right) repair
plene concealed by camoufloge in woods.
Below, simulating bottle conditions, tree
trunks form friped at an “advenced base”

Isolated in the pine woods of Mississippi,
where a tree limb is an engine hoist and
a hip pocket a tool kit, aireraft mechanics
students are learning the hard, tough facts
of combat maintenance and repair. Every

graduate of the Army Air Farces Training

o flaged,

Command's Gulfport (Miss.)
Field spends his last five days of
training in a mile-long area nick-
named “Guadalcanal” by the first
students to struggle with its ob-
stacles. Training here teaches the
air mechanics what to expect at
advanced air bases in combat, for
the men live the rugged life of a
wilderness battle front, and still
must function as top noteh repair
and maintenance men., Planes,
carefully dispersed and camou-
are worked on without
benefit of heavy machinery, com-
plete tool kits, and modern facilities of base
shops ﬁlong with the training, the field
me mcs live in pup tents, eat from field
kitchens, and are subject to frequent gas
attacks, during which they don masks and
continue with their duties, 724

Super-Sized Aerial Frmghter Resembles P-38 Flghter

With its twin tail booms
and twin engines, the new
aerial truckhorse built by
Fairchild Airplane Cor-
poration bears striking
Tesem ce to the famed
P-38, or Lightning, fight-
er plane. The new freight-
er, an all-metal eraft, is
being built to meet pres-
ent war needs for carry-
ing guns, tanks, ammuni-
tion, supplies and men to
distant combat points. It
iz said to have a range of
more than 3,500 miles,
and after the war will be |
readily adaptable to |
peacetime air serviee.

16

All-metal cargo plane used by Army has range of more than 3,500 miles

POPULAR MECHANICS



w
¥

ERE S -
- F

g
I T s, (O S

IR P 2E

b

' Ele;:tric Brain. Direcfg ‘the i':Tli;tebf “AA" Guns

| —_— e SHELL BURST-
Crowds gather to watch new / ) f] {r-_:ﬂ—_T__ — n::&rff;hgﬂhﬁﬁn
M9 gun pninll:ar during ;Ianin — o _#__,,..{fy‘qc._';-u —_— DEATH PATH OF EMEMT
enstration. Computer is in - "_ﬁg\f{‘{; e S 5 A% FLANE
— sl DENSITY OF '_3&;_.._ e

foreground, tracker in rear .\_\.\:{H;}:; iy umEr:n-:uNE::_ﬁ«ﬁ AR | ,’ﬁ ,.*""j_;*-f-a—

. ST AND VELDEITY T o

Antiaireraft guns are ORI e e =

controlled with an elec- e A5 £
trical director that fixes &% rosck o i
the direction and angle i RN © 7 rmacken rouows

of fire and sets a shell
fuse so that it will ex-
plode in the path of an
enemy plane, The com-
plicated fire problem,
which the director solves
by the use of electrical
circuits, takes into con-
sideration the height of
the plane, speed of tar-
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FLIGHT OF PLANE
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get, muzzle velocity of
the gun, wind drift, density of the air, and
the pull of gravity on the shell. The setup
includes a tracker unit, operated by a erew
that must keep the telescope erosshairs on
the target, a height finder, the computer
and director. The computer makes its cal-
culations continuously during the entire
period the target is being tracked. The
muzzle of the gun swings automatically to
the correct position. The electrical director
compensates for human errors, for there is
a natural tendency for observers to per-
mit the target to stray from the cross-hairs.
The attempt at a quick recovery might he
interpreted as a change in the speed of the
target. The director ignores momentary

MARCH, 1944

fluctuations and considers only the smooth
rate reported over a period of several sec-

onds. Developed in the laboratories of the
Bell Telephone Company, the director had
its inception in the dream of a laboratory
technician, Dr., David B. Parkinson. He
dreamed He was operating a deadly anti-
aircraft gun equipped with an electrieal
device similar to one on which he had been
working. But before the dream became
reality, some 5,000 detailed draw and
1,100 specifications were prepared for the
instrument’s 3,300 parts. Although only re-
cently made publie, the first test model was
delivered to the Army one week before

Pearl Harbor, M
2z
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WOODEN
SOLDIERS

It takes more thon @
river to stop timber
“eat” (above) moving
load of Douglas fir

Below, looder s$wings
down heavy tongs 1o
pick up a giant leg
for loading flat car

L" VER sinee 1775 when cannon
<4 hauled overland on wooden
sleds helped defend Massachu-
setts Bay, the axes of lumbermen

re swung behind every Amer-
ican battle—land or sea. Today,
for every man in the armed
forces, five trees have gone to war,
To meet these increased timber
demands, a blitzkrieg has been
loosed in the woods.

Mechanized logging, this out-
growth of World War II, has
brought the curtain down on the
old-style logger. Instead, bright-
eyved yvoungsters with a mechan-
g air are the ones who now
are feeding the screeching gang-
saws. These lads may not know
the fine points of handling an ox-
team but they know the controls
of a Diesel-po ed tractor and
they know how to use motor-
powered saws which keep ribbons
of fresh shavings spouting from
the slot at the base of a tree,
They're our own woods Panzers,
1944 style.

Back in the old days felling a
giant Douglas Fir was a major
campaign. The job took a two-
or four-man crew anywhere from
12 to 20 hours. Tree felling 1944-

POPULAR MECHANICS
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style is easier. Bzzzzrt!
In less than an hour,
once the outfit has been
set up, this two-day job
is completed. What's
more, it saws the stump
from two to three feet
closer to the ground
where it is the thickest
and counts the most.
To haul out timber in
long lengths, tractors
now slip into gear where
ox-teams puffed short
vears ago. Equipped
with erawler trailers
and a massive steel arch,
these hauling outfits lift
the forward end of the
log and skid it up to the
storage or loading area.
Water doesn't stop them.
Neither does mud. In
fact these two obstacles
make hauling easier. If
small trees up to six

; inches in diameter stand

in the way, these smoke-
spouting behemoths just

~ plow on through them.
" They don't need roads.

They make them as they

go.

Cutting timber at an
unprecedented rate, the
lumbermen are inter-
ested in planting timber

MARCH, 1944
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Lefty perch of “high-tepper” vibrates 20 feet each waoy as top of trea
plummets earthward. Below, heavy bulldezer hauling out o large sawleg




as well. The high-handed
woods baron whose motto
was “cut out and get out”
is now a thing of the past.
Instead, progressive far-
thinking timber corpora-
tions protect their wood-
land investment by a se-
lective-logging program
which yields continuous
profits and permits trees
to be harvested just like
any other crop.

On lands which are
burned over or timbered
off, the damage is already
done. In such areas,
where the seed-trees to
start natural regeneration
of the forest are gone,
whole forests are planted.
Right now some trained
forester may be bedding
in earth a tender seedling
which may build a home
for your grandchildren in
1999,

In a clearing overlook-
ing the Nisqually River in
Washington is a typical
“tree factory” where the
Forest Industry Nursery
owned and operated by
loggers and lumbermen of
the Douglas Fir region
turns out seeclings for
Spar tres anchors cable for moving logs; below, bulldozer clearing read  planting on tens of thou-

20 POPULAR MECHANICS



Double-barreled “gasser” shoots tear gas into
soil te kill weods before planting seedlings.
Right, skidding logs help make o smeoth road

sands of fire-devastated acres. Ingenious
mechanical methods are used to propagate
the trees, {o regulate their growth, and to
lift them from the beds for packaging so
that they may be re-planted on the site
of some future forest.

The nursery site was selected after some
400 snil £ had been made. Then the
ground was plowed and harrowed and two
miles of tiles were laid in the subsoil for
drainage. An artesian well was bored and
three miles of overhead pipe lines were
hooked up for sprinkling, But the beds
still weren't ready for planting.

First of all, Superintendent Charlie Rey-

' MARCH, 1944

Equipped with chemical back-pack tanks, two
young foresters “hit the trail” te investigate

trace of smoke.

They stop spread of fire




pression that this is a real
tree “factory,” not just
another nursery.
Throughout summer and
fall, the iuung trees are
watched by hawk-eyed
foresters who see that
neither drought nor frost
nor rodents nor weeds
can hurt the growing
trees. Insecticide spraws
are applied through the
overhead watering sys-
tem. At the end of a year's
growth the sturdy seed-
lings, about the size of a
Eenni'l, are ready to be

undled by nimble-fin-

=

Paoper treated to retain fumigating agent mids in sterilizing nursery seil

nolds’ “mystery weapon” went into action.
This was the gasser, looking like a fantastic
item of inter-planetary field artillery. It is
pulled by a tractor and operated by men
wearing gas masks. No wonder—for this
machine pumps chloropicrin (tear gas)
into the soil six inches beneath the surface.
The ground is then thoroughly wetted,
sealing in this non-water-soluble gas. Asa
result every weed and weed seed perishes.

Next comes planting time after the soil
has had an opportunity to air out a bit.
Again, labor saving machines give the im-

Biting deep into the tree, this saw makes short work

A Vil

gered girls and packed in
damp moss for shipment.

Fire has caused so much
loss in logging areas that
extreme precautions are
taken to prevent it from
starting or spreading.
Trained fire-fighters us-
ing motorized equipment or pack-tanks are
ready at a moment’s notice to respond to
the fire call Sometimes they're even
dropped as “paratroops” to fight fire with
its own weapon by “backfiring” a eritical
area. Commercial timber areas, however,
are fairly well criss-crossed with a grid of
“fire lines"” kept clear twelve months of the
year, These check the uncontrolled spread
of fires caused by lightning and other nat-
ural causes.

Man-made fires in the tall timber are re-
duced in number nowadays. Lumbermen
are too well aware of what
a .ingle incompletely ex-

ished match can do
it the way of damage. In
many forest areas ciga-
rettes may only be
smoked inside a closed
automobile. In certain
seasons with the woods
tinder-dry, a steel cable
chafing where it draws
tightly against a stump is
all that is necessary to
touch off a conflagration.

This respect for fire has
led to one of the strangest
innovations in wartime
logging—the Hoot Owl
Shift which goes to work
when most workers are
quitting their jobs, as
evening falls. By work-
ing through the night
when moisture is con-
densing from the air the

POPULAR MECHANICS

of once tedious job
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Mountain of lumber ready for
shipment to vital war plonts

fire danger during the
critical summer season
is minimized. In past
vears logging operations
were forbidden entirvely
during the height of
summer heat. By work-
ing on the Hoot Owl
shift, production goals
are maintained without
undue risk.

Floating logs down-
river has always been a
favorite method of get-
ting them to the mill for

MARCH, 1944
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The old way of felling troe used
to take @ mon twenty hours

they end up in tha mill
pond where the water
prevents deterioration of
the wood. In past years
log jams were a menace
demanding risk of life and
limb in freeing the key
log which held up the
groaning mass. If efforts
to free the key log failed,
dynamite was ecalled into
play to blow up the log
jam. Needless to say, this
wasted wood. Last year
a0 million board feet of

23



SImrp teath q" this ginnl SOwW weill eut
the big logs quickly inte proper slabs

Seedling cultivater scratches the seil
and then tomps it firmly bock in ploce

“Coterpillar” tractor—"Panzer trooper”
of woods — roploces old-time methods

lumber swept down Idaho’s
Clearwater River without a single
pile-up.

The secret—dynamite is used
before the jam occurs. Rocks and
other obstruetions on which logs
might “hang up” arve cleared out
of river beds. Hundreds of thou=
sands of board feet of lumber
have been saved for military and
civilian purposes by this one sim-
ple war-inspired change of tech-
nique alone,

Other economies in the woods
may be seen on every hand. Take
the problem of short-length tim-
ber for example. Formerly it was
wasted entirely or used to fire
lumber sawmill boilers. Today it
is made into laths or box shooks
or barrel staves for lend-lease
shipments, Sawdust, used in spe-
cial burners, or “hogred wood”
put through coarse grinders is
used as fuel instead.

The real expert at scrap salvage
in the woods is Bror Grondahl,



professor of forestry at
the Univﬁrsiiﬁf of WESh-
ington, He has made a
science out of the utiliza-
tion of miscellaneous
waste forest trash such as
hollow logs, butts, snags,
crooked limbs, branches,
and other “slash.” Using
a portable pulp-mill wood
room of his own inven-
tion he found that he
could cut these leftovers
into 2-foot lengths, slab
them into 8-inch widths,
and chute them into wait-
ing carsready for process-
ing. His “rig" is mounted
on a sled and is tractor
drawn. Even if his oper-
ation didn't pay cash
profits—which inciden-
tally it does—it would re-
duce the fire hazard and
make re-seeding possible
in logged off areas. Hun-
dreds of forest salvage
units similar to his orig-
inal model are being com-
pleted. The loggers have
gone to war, Every thou-
sand board feet of lumber
which they produce saves
the United Nations 700
pounds of metal!

MARCH, 1044

Loggers with cotlike agility moking vp a log raft in mill pond on waest
coost. Below, as logs ore conveyed up the mill pond chute, streams of
water wash off most of the mud and sediment that might dull the saws
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Load-Straddling Carrier Can Pick Up 30 Tons

T

Huge load-straddling trucks built
by the Ross Corrier Co. are do-
ing a variety of work in war
industries, picking up loads of
10 to 30 tons. The carrier at
right straoddles o giant highway
trailer and lifts it, fully looded,
from its truck bed. Some of the
largest corriers are in use in
Howaii loading and unleading
2ﬂ,ﬂﬂﬂ-pnund cargous of pine-
nppt:!.. T]'H: I:rn:sm:l mamhur:ﬁ.
soen between wheels of corrier
at right contrel in-ond-aut swing
of lift hooks which grip the ob-
ject to be raised. The corriers are
commonly wsed in lumber yards

26 e
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The straddle-type carrier above, with a lood capacity
of 10 tons, performs heavy chores:around the Sausa-
lite, Calif., shipyard of the Marinship Corporation.
It hos been fitted with steel guords to protect its
rubber tires from gashes and bruises, with the result
that the life of the tires hos been tripled. Befare the
front buffer guards and side disks were introduced
nearly every tire in the shipyard hod suffered deep
gashes from contact with sharp steel pieces and the
average life of a heavy-duty tire wos only abeut
thirty percant of nermal expectancy
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Stereoscope X-Ray lees ﬁept’ﬁ to Pictures

M -ray pictures in three dimen-
sions are produced with a new
stereoscopic fluoroscope, which
promises to aid in locating bomb
and shell fragments in the wound-
ed man’s body. Three-dimension-
al examination of broken bones is
also expected to enable the sur-
geon to set them with greater
accuracy. Conventional fluoro-
scopes give shadow-images of
parts of the body, and if the doctor
wished a stereoscopic view, it was
necessary to take a pair of X-ray
pictures from slightly different
angles, then place the films in a
stereoscopic viewer. If a physi-
clan could view the body “in
depth,” with the position of the
organs in proper relationship,
without the need of developing
the pictures separately, his work
would be eased. The invention of
LeRoy J. Leishman of Los An-
geles utilizes a pair of X-ray tubes
that operate alternately, 60 times
a second. The mechanism makes
it possible for one eye to see the

T -
i

Conventional X-ray photogroph obove
shows safety pin in child's stomach, fails
to show depth as does stereo-flueroscope

Sterile needle inserted (right) by means

of three-dimensional view guides surgical
knifa directly to site of the foreign body

MARCH, 1944

The sterec-flusroscope offers thres-dimensional
view of forearm to aoid in setting broken bone

image produced by one tube,
while the other eye sees only
the X-ray shadows produced
by the opposite tube. The
eyes fuse the two views into
a single image. To keep the
stereoscopic angles perfect,
the tubes vary their separa-
tion automatically according
to the position of the fluoro-
scopic screen, needing no
adjustment to obtain perfect
stereoscopic images.

# ;/rf ?‘_’dl



Al g ey ¥y,

- -

LI

"MAIL ORDER"SERVICE
/2 WARSHIPS
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THE Teletype in the Navy De-

partment’s Bureau of Ships

clicked out a message. A yeoman
ripped it out of the ticker and hand-
ed it to an officer.

The officer scanned it and reached
for his telephone. A few minutes
later he was talking to Beloit, Wis.

“One of our ships in a South Ameri-
can port has a busted erankshaft,” he
zaid. “We need a new one right away.”

“Can do,” came the answer. “We'll
have it on the truck in half an hour.

And it was. The huge hunk of metal
—15 feet long and weighing 2,000
| pounds—was rolling down the high-

‘ way in 28 minutes. At another plant, 200
miles away, the crankshaft was given a
radiographic inspection, loaded aboard a
plane and flown to Miami, Fla. There it

I was transferred to another Naval Air
Transport plane; and a crew of techni-
cians got aboard. Exactly 72 hours after

28

77677

the message had been sent,
the technicians were in-
stalling the crankshaft.

The speed and efficiency
with which this job was
accomplished is typical of
the Navy's world-wide
maintenance service. Bat-
tle damage may bring an
urgent need for parts un-
available in the area of
action, Ships under repair
at Navy yards and bases
often must be provided
guickly with the latest
equipment.

Within a few hours—
days at the most—after the
Navy Department in
Washington gets a call, the
needed parts are on their
way to South America,
Europe, Iceland, the South
Pacific, Australia, Alaska,
or wherever the Navy
might be.

Sears Roebuck or Mont-
gomery Ward never gave
better or faster service

Mavy fighting planes need re-
placement parts (left)-to keep at
moximum efficiency. Below, a
blusjackst in bosun's chair pre-
pares fo repair o carrier's deck



than the Navy's own
“mail-order” maintenance
gervice which keeps hun-
dreds of ships and thou-
sands of planes in tip-top
shape to battle the enemy.
The Navy is organized on
a 24-hour basis for guick
action day or night. Calls
for assistance are made
upon manufacturers, na-
val bases, supply centers,
naval communications,
cormmmercial transport of
all kinds, Army and Navy
air services and our Allies.

Parts for damaged ships and
planes have a very high pri-
ority in air transportation.
Sometimes, when rush orders
come through, high-ranking
Army and Navy officers, and
even courier mail, are put off
planes,

For example, a cargo vessel
sustained battle damage in
European waters. When tem-
porary repairs were made for
her return to the United States

Right, @ new engine, wrapped in Plisfilm,
starts by Navy transport plane for front.
Below, Caotaling brings carge te Aleutions




Comforts of home on a four-motorad Coronado—a flyer pillages the icebox

for rebuilding, the Diesel generator en-
gines which had been submerged could not
be made operative.

“Without electric power, the only way
we can get this baby across the Atlantie is
to tow her,” said the engineer.

“How about replacement parts?” asked
the captain.

“Nothing on this side of the Atlantie.”

“Well, let's cable Wash-
ington, maybe they can
fly us some stuff.”

That is what happened.
The Bureau of Ships as-
sembled 4,000 pounds of
the necessary parts and
flew them to the Euro-
pean port—Ileaving sev-
eral high-ranking officers
gnashing their teeth and
consulting timetables for
the next trans-Atlantic
plane,

In at least one case, the
Navy Department got a
request for parts not vet
in production. But it filled
the order nevertheless.
One Saturday afterncon
there was delivered to the
Bureau of Aeronautics a
dispatch requesting ur-
gent delivery of 48 de-
tachable fuel tanks for
Grumman “Wildeat” fighters to a South
Pacific destination.

An officer took the dispatch to the Main-
tenance Section where another officer tel-
ephoned the Columbian Rope Company,
whose design for a detachable fuel tank,
of plastics, had just been approved.

“It's not yet in production,” said the
manufacturer.

“Werkherse' of Navy aviation is the Catalina, which will go anywhere, at any time, for any sort of a job

POPULAR MECHANICS



“Got anything on hand?” persisted the
Navy officer. 2

“Well, there are 16 models available.”

“0.K."” cut in the officer, “We'll take
them. And get the 32 others out as soon
as possible.”

The company quickly assembled a
group of workmen and by the following
Tuesday morning—the deadline set by
the Navy, the other 32 tanks were ready.

This was only half the order. Another
call had been made to the Grumman Air-
craft and Engineering Corporation at
Bethpage, Long Island, for 192 sway
braces to attach the tanks to the wings.

Above, tightening bolts of a condenser plate
on ship disobled by enemy action. Left, tying
down borrels in o Navy transport plane

Working day and night over the
week-end, Grumman employees
completed the order.

The tanks and sway braces
were flown across the United
States to San Francisco by the
Naval Air Transport Service.
There they were picked up by
Pan-American clipper and car-
ried to Honolulu, where the
Navy took over again and trans-
ported them to a South Pacifie
Air Base to be fitted to the wings
of the Grummans. The
Navy fighter planes
arrived over Guadal-
canal just in time to
win an important air
battle,

Freighting vitally
needed parts half way
around the waorld is
routine, A fire ahoard
a submarine required
extensive replace-
ment of the main
drive controls and
power cables. Just 36
hours after receipt of
the first information,
the material was on its
way by air. It arrived

(Continued to poge 162)
A Wave at Anccostia, D.C.,

field checks weather maop
before advising air crews
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Enemy Pilots Face 13 Muzzles of B-17’s Guns
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7 il

Wi

America’s Flying Fortress lives up to its
name with 13 .50-caliber machine guns
strategically placed to protect the mighty
bomber from every direction. Numbers on
the accompanying photograph show the
gun positions. Reading from nose to tail,
guns 1 and 2 are in the new “chin” turret;
3 and 4 are used by the navigator and bom-
bardier during frontal attacks; 5 and 6 are
handled by the first engineer in the top

turret, and can be pointed to the front, side
or rear; 7 is manned by the first radio op-
erator in case of attack from above; 8 and
9 are fired by the second radio operator
from the ball turret at fighters approaching
from below; 10 and 11 in the waist position
are operated by the second engineer and
first radio operator; 12 and 13 are used by
the tail gunner and photographer to pro-

tect the rear. ,} 7 ;7 /?_3

Stratosphere Brought to Earth Tests Aerial Ammunition

What effect does a tem-
perature of 70 degrees
below zero in the strat-

a2

osphere have upon a gyro
instrument that requires
air flow? How does the
thin air act upon a bullet
moving 1,800 miles an
hour? Answers to these
questions and scores of
others pertaining to high
altitude flying are being
answered in laboratories
that are wirtually bits of
the stratosphere brought
to earth. A household re-
frigerator in the United
. Air Lines' instrument
shop at Chevenne, Wyo., has been convert-
ed to test instruments under sub-zero con-
ditions. A shelf of Dry Ice plunges tem-
peratures to 33 or 90 degrees below zero
Fahrenheit. A wacuum pump and extra
electric motor provide the thin air of the
substratosphere. At the Remington Arms

Research Laboratory, Bridgeport, Conn,

ammunition is frozen for firing tests.
Studies are made on how stratospheric
conditions affect velocity, striking power,
trajectory, and the ignition of powder,

POEULAR MECHANICS
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*Chin’ Turret for B-17

Protects Bombardier

Two .50-caliber machine guns
are installed in a “chin" turret to
protect the bombardier in the lat-
est model Flying Fortress, the
B-17G. The new turret is below

omber’s transparent plastic
nose, It is power-operated and re-
motely controlled. With its thir-
teen .50-caliber machine guns, the
B-17F, predecessor to the latest
muﬂ_ﬁ was regarded as the world’s
deadliest bomber. The additional
armament, protecting the bom-
bardier's vulnerable position, will
add to its invineibility. -

i r Fr
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Power-operated “chin” turret just be-

low bomber's “gresnhouss™ on new

model of Flying Foritress houses two
machine gunl m rnpnll hewd-nn altack
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“I..andlng Mats” Fo Burglar When Placed Over Wm

Auto Gages in Center of Steering Wheel Can Be Read at a Glance{’ 224
a ,.l“l #

Automobile instru-
. ments are mounted in a
compact group on the
steering wheel, in a de-
sign proposed by a Cali-
fornia motorist. A circu-
lar instrument panel fits
inside the usual horn ring
without interfering with
steering movements, The
panel contains the speed-
ometer, fuel gage, oil
gage, engine thermome-
ter, and ammeter,

MARCH, 1944

One of the postwar products de-
rived from wartime innovations
will be a steel mesh anti-burglar
window guard. It is of the same
mesh design now used for portable

landing mats at airfields in ad \S

ey A,
o

vanced war zones. The window
guards, like the mats, are diamond
patterned with horizontal bars
running through the design which } -
is about one inch in depth. A bur- g . o
glar would have to cut bar after . %3 °
bar in minute sections to break = i
through, Aside from its utility, the \é 3
mesh gives a pleasing appearance '3
in eomparison with the prison type N"i
of window bar. N

Stesl mesh window guerd, similar in i

design to portable landing mat, has
criss-cross of bars not easily cut

_;4.,. Z.
2T
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a Mitchell bomber flying
at 250 miles an hour put
22 out of 25 shells through
a six-foot target more
than a mile away. The big
problem was recoil, but
it was solved and the
Mitchell's new gun is said
to fling a 20-pound shell

L 4
i : The Douglas Havoc fighter-
o bombar's ness is studded with
s connen that can sink a destroyer

with precision over an ef- %
fective range of several
hundred yards. '

The flving cannoneers
ride the Mustang, too, and
the Douglas Havoe, and

tn“r inﬂ‘u“inu 20-mm. cannon
in Mustang’s wing. Below, cras=-
cent of oil slick trails a Jap de-
stroyer hit by Michell's bomb
U, 8. Army Alr Forces photo

'[‘HEH E was a gleam in the gun-
ner's eve as the Mitchell
bomber leveled off and five par-
cels of TNT were dispatched, air
mail special delivery, straight into
the vitals of the Jap destroyer.
The crew of Nipponese never
knew what hit them. Tokyo's
Navy Intelligence office can read
all about it now . .. the surprise
package from Uncle Sam was a
To-millimeter gun on wings, the 2
higgost member of our growing |
family of flying cannoneers, :
In World War I the “T5" was
the famous field gun of the
French. Today a light weight
version has been adapted for
war in the sky, and already it
has become legendary. The
story is around that in target
practice before it went to war,

34



Above, girl armorers test .SO0-caliber gun
on firing range. Right, one B-15 photo-

graphs anocther swooping on Jop destroyer
U. B. Army Air FPorces pholo

the Airacobra, with the 3T-millime-
ter wallop in its nose,

Down in the South Pacific a bhig
Douglas A-20 slanted its nose down
al the Jap destroyer that was
churning a wake like the tsil of a
drunken comet behind it.

The A-20 had a belly load of
bombs, but right now the pilot's
thumb was reaching for the button
on his control wheel marked
“Guns." He pressed it and the rum-
ble of cannon fire erowded out the
roar of the engines. A sheet of red
flame washed up momentarily in
front of the cockpit windows. The
pilet leveled off, then nosed down
sharply for another burst.

He didn't need to make a third
attack. The destroyer’s deck was
smoking when the first rounds
struck home and now vou could
hear the rear machine gunner call-
ing excitedly on the intercom: “You
got 'im! He's blowing up right now!"

The A-20 Havoc has been put to
27 different uses in this war, includ-
ing medium-level bombing, dive
ﬁ:ur]nl_nn;_,, F"l-’ﬂ.]ht! 51h11111" and re-
connaissance. One of the latest ver=
sions of the A-20is the P-T70, paint-
ed jet black and used as a hif_';]'l
gspeed night fighter. Another ver-
sion has four 20=-millimeter cannon
projecting from its nose, armament
that makes it more than a maich
for a destroyer.
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B-25 Mitchell medium bombers cross the Mediferranean In formation for attock of low alfitude

Aerial bombs are a deadly weapon but
you can’t beat an aimed gun when it comes
to pinpoint destruction. A small cannon
shell can penetrate medium armor, rip a
tank apart or set it on fire. Attack planes
were an Army favorite a few vears ago,
then the first stages of the war laid stress
on bombers and fighters. Now the attack
plane iz coming back. The Douglas Havoe,
able to outrun most pursuits at low alti-
tudes, is one such attack plane. Many
fighters are frequently used in attack tac-
tics. Even medium bombers such as the
B-25 are coming down to the ground to
drop their bombs on moving targets or skip

a bomb into the wall of a munitions factory.
You might regard a Lockheed P-38 as
ideal for aerial combat, vet it is operated
as an attack plane more often than you
might suppose. Its big .50-caliber guns and
its 20 mm. cannon have stopped tanks in
their tracks, have sunk a destroyer or two
by blowing up their ammunition chambers,
and a P-38 has even sunk a submarine by
gunfire, One ingenious P-38 pilot got a Jap
freighter by starting a fire on its deck.
First he raked the ship with incendiary
bullets, then made a dive-bombing run and
released his external drop tanks, When the
fuel tanks hit the deck they split open,
releasing gasoline that
exploded over the ship.

North American Avia-
tion's P-51 Mustang
fighter is one of the flash-
iest attack planes of all
when put to that use. Its
pilot operates a battery of
four 20 millimeter guns
studding its wings.

The special job of the
Mustang is that of train-
buster. It tears across
country like a ricocheting
shell, hugging the ground.
The pilots like to go out
on lone wolf raids, or in
strings of three or four,
single file. Their targets
have been the locomo-
tives that haul war goods

Six .50-caliber machine guns are
used instead of four cannon in
one version of the A-20 Havoc



and troops through Hitler Etirope.
You hear the roar of the oncoming
plane only a split second before
its cannon open up on you. Then
the pkine is gone before a ground
gunner has half a chance at it.
Things happen fast to the pilot
hedgehopping at hetter than 350
miles per hour. A good Mustang
pilot has the knack of close and
accurate observation at high
speed. He must be able to point
his plane at the target the instant
he sights it and automatically give
it a “squirt” with his guns. Some-
times a locomotive hit by the 20
millimeter shells blows up, other
times it simply spurts steam in all
directions from punctured tubes.
Then the pilot rakes the cars.
Operating from Great Britain, a
Mustang pilot often crosses the
channel, uses up his ammunition
in a sweep across part of western
Europe, and returns to base in less
time than it takes his ground crew
to have lunich. One pilot may re-
port that he put a few holes
through a water tank, knocked
out three locomotives, shelled a
war factory, and destroved some
barges in a harbor. Another’s re=
port will include knocking out half
a dozen parked aircraft, blowing
up a pair of locomotives and
smashing a number of railway sig-
nal boxes. Within a few days two
squadrons of Mustangs wrecked
20 locomotives, seven tugs, seven
armed trawlers, and many facto-
{Continued to page 150)

The U. 5. Army Air Forces teck the lead in stondardizing the
50-caliber machine gun as on aerial weapon, potent both for
defense ond ottock. Here ore guns for installation on A-20'

Originally a fighter, the Mustang becams an “intruder” and oc-
quired the row of four 20-millimeter cannon seen protruding
from is wings, which were reinforced to take the heavy guns
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Soldiers Build 185-Foot ng Final Exam

At a railway bridge-
building school in 'Eng-
land . S. soldiers of the

s of Engineers must
b-ull_l% a 185-foot bri
pass their “final examina-
tions.” The men learn to
work with British tools
and equ.lpment which will
be used in Europe. They
are taught to build their
own derricks and operate
them by hand, to bolt
I-beams, girders, joints
and pieces of steel tubing.
After preliminary tech-
nigues are mastered,
small bridges are con-
structed. Finally, the big
185-foot span is built on
four-wheeled dollies, and
the bridge rides on rail-
road tracks from the edge
of the river to extend out
over the water. A derrick
on the opposite bank
launches the bridge and
the trestle piers are
moved into place. The
bridge will support a
freighl. train loaded 20
tons to the axle.

First section of bridge be-
- ing launched from shore to
pier, lower left, in England

N34
Electric “Tractor” Led by Hand Hauls a Two-Ton Load

Electric pushbuttons
mounted on the steering
handle make it easy for a
girl to transport loads up
to two tons on a motorized
pallet. The midget tractor
iravels backward and
forward, driven by a bat-
teryv and guided by the
operator who can swing
the steering handle in its
210-dégree arc with a
light touch. Hydraulice
foot controls lower and
raise the pallet.

{[Wooden pegs perform
the work of dynamite in
some European quarries
where they are driven in : =
holes bored in the rock ; o - 4 .
and then soaked so they : S ek

swell and SP]-it the rock, Battery-driven tractor ¢ does the work, wnlrnllﬂl hwlhhuﬂm on handle
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Gun Tramer Fires a Fluorescent Plastic Pellet

Gunners learn to fire by tracer stream
rather than the conventional method of aim-
ing at a target with a machine gun trainer,
the M9, that fires Huorescent pellets at
night. A beam of ultra-violet light Hashed
on the plastic pelletz simulates the tracer
stream. Fluorescent target planes look like
enemy craft caught in the beam of a search-
light. White pellets are used during daytime
practice. The gun itself is similar in size to
the S0-caliber antiaircraft machine gun. It
is-electrically controlled and the plastic pel-

Rays of ultro-viclst
lamp (lefi) beneath
water jocket of gun
ore Fotused in limib-
ed area around tar-
get. Right, target is
oparated by soldier
turning reel. Proctice
entbles him 1o Simu=
late spesd of plane

Firing the M% troiner. Structure at rear
houvses gun when not in use, alio an air
compressor; the loudspeakers are overheod.
Left, torget plane looks like real thing

lets are fired by a pneumatic device.
The time of flight of the pellets when
aimed at a target 50 yvards away is the
same as a .d0-caliber bullet under
actual firing conditions at 500 yards.
When the gunners fire, sound equip-
ment reproduces the blast of a real
machine gun, the roar of diving planes,
whine of shells, and firing of heavy
guns. The targets, supported on a wire
with a tow line attached, are models
of Jap and German planes.
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LIQUID of - THOUSAND USES

T'S VITAL in producing high explosives
to destroy the enemy. Yet it's used in
antiseptics and surgical dressings and as a
base for sulfa ointments that save men's
lives.

It's in the tough, quick-drying paints
covering tanks and ships and planes. It
cleans workers’ goggles. It's in the hydrau-
lic mechanisms of big guns. It's a de-icing
agent for airplane wings.

In your home, you'll find it in the family
medicine chest. Unless its use has been
curtailed by the war, it's in the food you

40

U. 8. Navy phoio

Glycerin is a chief ingredient of
camoufloge paint on patrol ship,
ond it is wital in menvfociure of
surgical dressings and ontiseptics

eat, the beverages you drink,
the cigarettes you smoke and
the soap vou use. It is a sol-
vent, a preservative, an emol-
lient, a hygroscopic agent
(absorbing and retaining
moisture), a food—and a
strategic material of war.

The name of this product
is trihydroxy alcohel, or in
common language, glycerin,
It has been called the liquid
of a thousand uses.

In normal times, people of
the United States use some-
thing lilke 150,000,000 pounds of glycerin
every year, over one pound per person.
But wartime uses are so great that drastic
steps have been taken to conserve supplies
by eutting down or eliminating glycerin in
a long list of civilian products, including
cosmetics, dentifrices, lotions, beverages,
candy and all edible products except mar-
garine, chewing gum, shaving cream, ad-
hesives, tobacco, emulsifiers for shortening,
protective coatings, scaps, shampoos and
hair tonics.

The average individual considers glye-

POPULAR MECHANICS




erin an essential war material because
he thinks of nitroglycerin and other
explosives. In point of fact, only about
23 percent of the 1943 production of
absolute glycerin will go for explo-
sives, according to the Glycerin Pro-
ducers' Association. The biggest share
of the estimated 150,000,000 pounds
produced will go into alkyd resin
painis used as protective coatings by
the Army and Navy. Some 42 percent
of production will be used for that pur-
pose, glycerin being one of the two
princlpal ingrrzﬂivn‘tﬁ of thesge p'.ainL-:.
The other is phthalic anhvdride.

The remaining 35 percent is distrib-
uted over countless products for war
and domestic use. The Department of
Commerce lists some fifty major in-
dustrial uses, from medicines to shoe
blacking, from hats to shoes, from anti-
freeze preparations to perfumes,

Apart from its use in munitions, sur-
gical dressings and medicines, war uses
of glycerin have been expanded to in-
clude camouflage coatings, cellophane,
glassine and greaseproof papers, mili-
tary dyes, hydraulic control mecha-
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The “liguid of a thousand
uses” s o deicing agent
for planes. To meet war
needs for glycerin, each
housewifo should sove ot
least a tablaspoonful of
woste kitchen fat daily
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0. 8. Signal Corps photo

Tons of paint come from glycerin derived from waoste fat drives

nisms, leather softeners and shoe manu-
facturing adhesives.

In drugs and pharmaceuticals, glycerin
provides, in certain cases, a soothing prop-
erty; in others it acts as a preservative. In
the preparation of basic pharmaceuticals,
glyeerin enters into a chemical reaction
and loses its identity. This also is true in
explosives and synthetic resins. In the ma-
jority of other uses, glycerin acts either as
a plasticizer to provide softness and pli-
ability or as a humectant causing the te-
tention or attraction of water such as might
be dezirable in tobacco products.

Since the start of the war, the glycerin

situation has become more and
more critical. Shortages were
apparent long ago when imports
of fats and oils from the Pacific
area, formerly amounting to a
billion pounds a vear, dwindled
to almost nothing. Then war
production drew more and more
glycerin into industrial uses.

Glycerin belongs to the alechol
family. It is obtainable through
three processes. One is called
“fat-splitting,” a complicated
process whereby basic fats are
divided into their component
parts, of which glycerin is one.
This method now accounts for
some 10 percent of glycerin pro-
duction. The second process is
through the fermentation of sugar, followed
by chemical distillation. This is Germany's
largest glycerin source.

The third process, far the most impor-
tant, is production from byproduct fats and
oils during the manufacture of soaps and
fatty acids. In saponification, or soap-mak-
ing, fats and oils are rendered in much the
same manner as lard. Soda or potash is
mixed with them, and salt is added. The
resultant heavy brine, containing glyeerin
and impurities, sinks to the bottom and the
pure soap remains on top. The briny resi-
due contains from 2 to 15 pereent glycerin,
After treatment to remove impurities, the

Of 150 million pounds of glycerin produced in 1943, 43 percent was vsed for paoints end protective coatings
0. B. Navy photd
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residue is evaporated and most

of the salt is crystallized, re-

sulting in crude glycerin of 80
percent concentration.

Distillation of erude glyeerin
with superheated steam in a
high vacuum produces “chemi-
cally pure” glycerin—95 per-
cent glyvecerin and 5 percent
water., Further concentration
reduces the residue of water to
1% percent or less, supplying a
glycerin suitable for the manu-
facture of explosive compounds
such as dynamite, double base
powder and other “end"” prod-
uets of nitroglveerin.

Because the bulk of the glye-
erin comes from waste fats and oils, the govern-
ment is pushing its campaign to obtain waste
kitchen fats, but according to last reports the
results do not measure up to the quota of 200,-
000,000 pounds annually. One pound of waste
fat will produce enough glycerin to make 1.3
pounds of gunpowder, half a pound of dynamite,
or one-fifth pound of nitroglveerin. Fifty pounds
of waste fats will produce sufficient glycerin, if
used in the manufacture of synthetic resins, to
coat one medium tank, -

Glyeerin became a war material in 1862 when
an obscure Swedish scientist combined it with
two acids—mnitric and sulphuric acid—to produce
nitroglyeerin. This seientist was Nobel, of peace
prize fame, and it was his prediction that his
new explosive was so destructive it would make
war impossible. Fighting with nitroglyeerin,
Nobel believed, would be more terrible than the
human mind could endure,

{Continved to page 150
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This vital fuid is alzs
the base for explosives
used by Army and Navy

Soothing for earaches,
glyeerin is a remedy in
most home medidne kits

Important in the chemi-
cal industry, glycerin is
wsed In rayon procesting
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MF& Protects Hands

Staples of enclosure guord for press ore odjustable

Long staples that are adjustable as to
length and the angle of their tilt form an
enclosure guard protecting the hands of
the press operator. The operator views the
work through a transparerit shield, which
can be installed at the front or at the sides
of the guard. A universal clamp holds sup-
porting rods with a clamp serew, and al-
lows instant adjustment of the gates, which
swivel in or out for convenience of front
or side feed. Adjustable staples slide up
or down for close adjustment to die, or for
straddling any obstruction. A single lock-
ing screw holds each complete staple, and
staples may be removed or added to ac-
commodate different sized dies,

7 74

““Half-Tap” Restores Phone Line
Without Interruption

Shattered communication lines are made
to functiuﬁu normally w}:]ille permanent re-
pairs are being made with a "half-tapping”
set. This device, developed by American

Telegraph ami Tele hone Company engi-
fEers, is Us a high frequency iden-
tification set ta redum emergency repair
time by 50 percent. The identification set
identifies pairs of wires, and when attached
to them does not interfere with conversa-
tion or other service on the temporary line.
At a demonstration in Philadelphia, line-

MW e”;f-ﬁ_p

men used half-tapping and high uency
identification sets in repairing ﬁmken
cable without disturbing music which was
being transmitted over one circuit.

Inner Tubes of Elasto—%mz
Termed Superior to Rubber

Development of an elasto-plastic mate-
rial that, its inventors say, may ou
rubber in automobile inner tubes, as well
as in other products, has been announced
by Glenn L. Martin, the aircraft manufac-
turer, Not a synthetie rubber, the new sub-
stance, called Marvinol, is 100 percent re-
claimable. It also retains air to a remark-
able degree, since automobiles were driven
more than 6,000 miles without the need to
addﬂmlglepnund of air to tires fitted with

inner, tubes of the new subst
Changer for Big Airplane Tires
Moves Wheel Any Direction

Two 580-pound airplane tires can be
changed in an hour by two men with a tire
changer mounted on a low-slung wheeled
platform. This tire-changing job was for-
merly performed by six men in three eight
hour shifts. The operator can lift or lower
the wheel gradually or move it in and out
with a ﬂnafcrmm: at the top and a hydrau-
lic pump at the side. Thus the wheel may
be easily slipped on the dummy axle where
the tire is removed from the rim. The
changer was developed by mechanics of

American Airlines, Inc.




‘Seasickness’ Machme
Tests Capsule Remedy

Seasickness can be prevented or
cured in three out of four cases
with ecapsules' developed by the
Royal Canadian Navy. To tr:%t the
pills, sailors rode a special “sea-
sickness” machine that pitched
and rolled like a small craft in a
heavy sea. The formula for the
capsule is a military and naval se-
eret, but it will probably be avail-
able for civilians after the war.
The pills, which are being manu-
factured in quantity, do not reduce
fighting efficiency or have any
harmful effects. They are also ef-
fective for air sickness.

Soilor in the “bird coge” tosses and
rofls on the roller-see-sow maochine,
while o buddy (below] i recuperoting

Vacuum Cleaners “"Rake” Lawn or Scalp -,

Suction cleaners have been put to work in nnvei-\;i
ways by the Depart.ment of Public Works of Colum-

bus, Ga,, and a barber in Springfield, Ill. The former . X :
qu-gnc-d a “leaf sucker-upper” which sucks up dry
leaves along the parkways and crushes them for use *\ =

as mulch in parks and
gardens. Suction is cre- v N

ated by a three horse- | |
power gasoline engine. § L
The barber usesa vacuum 75, v g

| \

T : cleaner hose to remove
‘5}’ - ; Lo lpose hair from a custom= - {
{ g "’"')}‘- -‘f"@_ LE er’s head, which saves the \ P
[ Mg porter from sweeping it 4
off the floor or the cus- X
tomer from getting it \":.
down his neck and on his
coat collar. When not in o
use, the attachment hangs %
on a wall hook within *
handy reach of the barber.

Suction cleoners
serve o1 barber's
teel [obove) and
handy leaf “suck-
u:r-uppur,.“ EfuT

Y PP
AR £

f}-"‘;; i / .
Unsinkable Lifeboat for 25
Uses Motor or Sail

Designed for use aboard mari-—
time ships is an unsinkable life-

Boar which will hold 25 persons.
Weighing 5,000 pounds, the craft is
decked over to protect occupants
from the weather. It is 24 feet in
length, and is so designed that it
may be powered by motor or sail.

This 5,000-pound unsinkable craft
with “oll-weather” deck is built to
whthstand severest storms on ocean.
It is carried oboord maritime ships
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In the “ready” ten? at school
for night fighters, radio officers
plot out mission on maps
spread over the floor, while
pilots kill a litile time waiting
their turn to fiy. "Many of the,
pilots are wearing. special red
goggles to accustom their ayes
to darkness. Left, pilots study-

NN ing imaoges in Hunt frainer mir-
"li' o, iy ror to judge night distances
" ,ll All photos by Army Alr Forees
b ) .
Ny [
0%
| B,
\ A}
y (W
b 1
)
A
g
e T
NN
o v Miniature stage of the Hunt trainer
) it “" (right) uses combinations of colored
y \'\. lights to simulate lighting at any
Y %T oy tima of day. Plane silhouetes are
B B suspended from top of stage ond
H B ~.' moved about realistically. Mirror
Tl“-r q in adjoining room reflects the im-
K"{" Qt age to the eyes of student pilots
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PHANTOM fighters that
strike through the night
with deadly accuracy are
shooting down unsuspecting
German bombers, blasting
railway locomotives, and
wrecking strategic installa-
tions. Night fighters, devel-
oped as a defensive weapon in
the Battle of Britain, are now
using offensive “intruder”
tactics. They join formations
of enemy bombers and shoot
them down when landing
lights are turned on. In the
South Pacific, a Jap pilot who
was a nightly nuisance was
downed by a night fighter.

For this job, the Allies have
converted A-20 Boston Havoe
bombers into night fighter
planes. Bomb bays are re-
moved, the transparent nose
closed, and fighter guns added.
The crew consists of a pilot
and a radio officer who navi-
gates the plane and operates
its direction finding devices.
Painted black, these fighters
are able to find enemy bomb-
ers in the dark and fire at them
with surprising accuracy.

Crews are trained at the
Army Air Forces School of
Applied Tactics, Orlando, Fla.
Here newly commissioned pi-
lots and radio officers live
under simulated battle condi-
tions. Every night they take
to the air to perform practice
missions. It may be a flight
out over the gulf or over the
swamnp lands of central Flor-
ida. During the daytime the
pilots spend hours in Link
trainers, becoming experts at
instrument flying. Special de-
vices, such as the Hunt trainer
and silhouette gunnery mod-
els, train the eyes of the men
to pierce darkness and distin-
guish planes by moonlight.
The pilots wear specially built
red goggles several hours be-
fore taking off each evening
io condition their eves to the
strain of darkness. They lis-
ten to lectures from experi-
enced night Aghters returned
from combat.

The full story of Allied night
fighters cannot be told until
after the war, for their success
often depends on what the
enemy doesn't know.
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AT
Briefed ond ready, night fighter pilots leave proctice operofions
tent all sot for mission. Befora takeoff they'll remove goggles

Down the runway at dusk roors a night fighter with its two-man
crow. Below, special projection type gun troiner used to develop
ability to fire oerial gun at night. The cossreom is blacked out
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Bluepfint Ddrtable Printer /i mainly of a verfial cylinder, made up
D b 1 Ph e Elfx small n&utor;ﬂnv;n mllear; It removes
I Jrier e caps from the berries times faster
SRS S oto than the most skilled hand-worker. Ber-
ries fed into a hopper at the top drop evenly
to 10 truncated cones or shelves around the
drum. Rolling down the inclined shelves,
their hulls are caught between the turning
spindles made of rubber and fluted brass,
alternately placed. The wringer action
draws the leaves and stems into the eylin-
der, where they are washed away, while

the hulled berries land in containers.

- —_— 957
T &amchute Rolled in Cﬂﬁ;tainer
: Drops 23-Pound Bomb

e

Unit makes several small prints er one 24 by 34-inch

Blueprints can be produced in three min-
utes from the time tracings leave the
drafting boards with a portable unit. This
printer also makes black and white prints
and serves as a photo print drier. Its lamps

give a minimum of 750 hours service.

, 7757
Machine Removes Berry Caps
By Wringer-Like Action

Capping of strawberries by mechanical
means is possible with a machine consist-

b

o e

Cylindrical container ond parachute waigh 23 pounds

American fliers, in low-altitude assaults
on enemy personnel and equipment, have
made outstanding use of parachute bombs,
The parachute unit is attached to the bomb,
and delays its fall until the plane is safely
bevond the range of the ensuing blast

— W 7AT
Non-Corrosive Rifle Cartridge
Saves Cleaning Bore of Gun

Gun barrel cleaning is reduced to a min-
imum with a non-corrosive cartridge that
leaves no damaging deposit in the barrel.
A new primer, developed for U. 8. troops
by the Winchester Repeating Arms Com-
5 pany.coats the bore with a protective de-
B T : ' ﬁsit. Ii;he cartridge is l.;ss,-d in the .30 cali-
Berries fod into hpﬂl'l_ppp-r come oul hulled below r carbine. #-7 B i ['ﬁ -
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Alr Transport Crashes on Tram—In M1n1ature :

TRee,

T

Before the cameras roll, the crewman obove fines up,
the plane to make sure it will hit the troin at the \,
proper angle. Supperts are remaved befars filming o

¢ AL

s

_.{:?j-c fiter

iy

Above, a froction of o second before the explosion. A}
¥ “Burning” plene is gliding down fo wreck the train.
Cameramen wark in bombproof hut built to guard

{ comera eguipment fram flying debris. Scenes like

this cost several thousand dollors to stage. Below, ;
dehrh fills air os F[l:lm: hits train and bath blow up -

When the script called for an airplane erash
with a train, the special-effects men of the
Republic Studios got owt their tools ta rig up
the set shown cbove. Poiied on the track is
a miniature of a Jop army freight train. Above
it is the ecirplone, which is to plunge down
upen the maoving freight and blow it to de-
struetion. The plane is spspended on hairlike
wires, and will slide down from the 40-foot
platfarm seen in the bockground. In the fore-
ground is on eleciric mofar and pulley—the
maotive power te pull the freight cars en their
track. The plane will be loaded with small
pewder bombs and balloons filled with gase-
line, 3o that it will explode ond catch fire
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Carrying guns and full pocks, invasion troops train for most TIN PAN Alley in the last war
dongerous military operaotion. Balow, marines in Higgins Boat

produced a ditty entitled, “Tt'll
be a Great Day for the Army When
the Navy Brings 'Em Home.”
All of which is very tuneful, but
the Army is satisfied right now to
get where it's headed for. Catch-
ing a ride home from Berlin and
Tokyo will come in due time.
One of the most dangerous mili-
tary operations is landing troops
and supplies on an enemy-he
coast. Men are exposed to mur-
derous gunfire, supplies ecan easily
be sunk and heavy losses have
been suffered in such operations.
But American forces have
swarmed ashore in the
Aleutians, in the South
Pacific, in North Afriea,
Siecily, and Italy with
- % o | great success despite the
- hazards involved. Even
at “bloody Salerno”
where the Germans held
_ all the advantages, the
- U. S. Navy put General
Clark’s Fifth Army ashore
with nothing like the “massacre”
the Germans predicted.
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An army tank rolls frem huge LST drown close to shore

And when the real second front in Europe is
opened, the Navy will be working alongside the
Army again in this new type of warfare called
amphibious invasion which the average, hard-
bitten Navy coxswain nonchalantly refers to as
“getting the guys ashore”

Behind the successes on the beachheads is a
story of planning that staggers the imagination.
It has two phases— building ships and training
men. Never before has such a large fleet of ves-
sels been built in so short a time—some of them
fragments of ideas in ship architects’ brains 20
months before being put into usge,

The Navy's experiments with landing craft
go hack to the winter of 1935-36. The Bureau

Traaps (right] transferring from personnel barge fo a
raft. Below, bringing planes ashere ot island oulpost

S
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Loading 14-ten truck which carries troops inlond

of Construction and Repair (now part of
the Bureau of Ships) had ordered various
types of landing boats to be carried on the
boat davits of transports and auxiliary
vessels and to be used where docks were
not available. For several years com-
mercially built eraft were tested. Finally
several major types were developed and
adopted by the Navy. These included
“LCV's” (landing craft, vehicle), “LCP’s"

Right, Navy's amphib-
ious “water buffale,”
shown in action at sea
and on land. Below,
two LST's unload on an
island in the Solomons

(landing craft, personnel),
“LCR's" (landing eraft, rubber),
and “LCI's” (landing craft, in-
fantry.)

Experiments were also under
way on larger vessels. The Navy
was working on a vessel capable
of landing light Marine Corps
tanks. The fall of France in 1940
made it apparent that Europe
would have to be invaded from
the sea—which ecalled for landing
ships much larger than anything
previously built. The British Navy
reached similar conclusions. So
British and American naval archi-
tects and engineers put their heads
together. They decided on a giant
vessel, capable of erossing an
ocean under its own power and
vet able to run into the surf and
discharge its cargo. This called for
deep draft under the first condi-
tion and shallow draft under the
second—a real problem in ship-

building.
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In October, 1941, the first of
such ships was sketched on paper
and in July, 1943, it was used in
the Mediterranean. It was called
an “LST,” meaning “landing
ship, tank.” It could carry not
only tons of tanks, but hundreds
of troops, ammunition, gasoline,
artillery or smaller landing craft.
When it ran into the shallow surf
and discharged its cargo through
its opened bow doors, it looked
like a stranded whale with its
mouth open,

Getting thousands of landing
vessels built—ranging from
three-man lifeboats to the giant
LST's—was a stupendous fask.
Already American shipyards
were running at near-capacity.
How were men and materials to
be made available for this new
program which ran well over
$1,000,000,0007 Yankee ingenu-
ity and slashing of red tape came
to the rescue. Contraects were
made by telephone or wire. Spe-
cial priorities, over-riding ev-
erything else in the war produe-
tion program, provided critical
materials.

In some cases the Navy turned
to heavy industries along inland
waterways —such as former
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Sailors grab forty winks oboard invasion ship; note helmets
and life jackets. Below, landing vital supplies along beach
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Flotilla of L5T's lined vp along the decks takes aboard men and supplies. Destination—an enemy shore

bridgebuilders — experienced in working
with iron and steel products but totally in-
experienced in ship construction. In addi-
tion, new facilities were constructed almost
overnight in former corn fields, vacant lots
and abandoned buildings along lakes and
inland streams. Thousands of persons who
probably never had seen sea-going ships
were hired, quickly trained and set to
work. Some contractors evensstarted pre-
fabricating work in tents.

One important factor was the enthusiasm

of the workers. They shared one of Uncle
Sam's most closely guarded secrets when
they were told “yvou're making invasion
boats.” They kept the secret and worked
all the harder., Scon a steady stream of
new invasion vessels began to flow toward
naval bhases.

No mistakes were permitted. Basic de-
signs had to be correct, for there was no
time for thorough tests. They had to be
simple, for mass production was needed.
The vards and builders had to come
through without delays.

At the same time that
invasion ships were being
assembled, the Army and
Navy had a joint training
program under way. On
the Pacific Coast under
Rear Admiral Francis W.
Rockwell, and on the At-
lantic Coast under Rear
Admiral Alan G. Kirk,
Army and Navy men
were being welded into a
powerful striking force.
A new kind of fighting
man was being developed

Towing Invasion troops toward
hostile shore in rubber boats
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—neither a soldier nor a sailor but
an “Amphib.”

Amphibs are not commandos,
although they have learned many
tricks from them. Commandos
strike swiftly, accomplish their
mission and i’:a-ave. An Amphib
hits the beach and hangs on like
a bulldog so that regular troops
may pour ashore later,

Because of the extremely com-
plex nature of amphibious opera-
tions, the training program is
tough, broad and intensive. Every
officer and enlisted man is hand-
picked. He must not only under-
stand his own task, but the part
that will be played by other units
involved. Differences in Army and
Navy terminology must be ironed
out so thoroughly that there will
be no misunderstandings when the
bullets start whizzing overhead.

Preparation for amphibious
warfare falls into four general
phases: (1) The indoctrination of
commanding officers in the strat-
egy, tactics and techniques of joint
operations, (2) the training of
many specialists needed to carry
out smooth landing operations, (3)
basie training in tie use of highly
specialized amphibious equip-
ment, and (4) advanced training
which eonsists of practice landings
of all units under simulated battle
conditions.

MNaval officers selected to com-
mand the invasion boats are taken
from the fleet and midshipmen's
schools on the basis of outstanding
records and physical condition.
Enlisted men are chosen from na-
val training station “boot camps”
and specialist schools by the same
vardstick. The result is a careful
screening of a group of smart, en-
thusiastic, tough voung men—
capable of meeting the extraordi-
nary demands of a dangerous as-
signment.

Some learn to maneuver the
large LST's which carry tanks, or
field guns; others are assigned to
smaller landing craft that bring
the waves of assault troops and
their equipment right up on the
beach; still others work with the
Army specialists who establish
the beachheads.

At the same time the Army se-
lects units which have already had
thorough training in the infantry
or armed forces and assign them

{Continued to poge 152)
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“Sand Man” in a Diver’s Helmet
Blasts “Fortress” Parts., / .- 12

Helmeted like @ diver, Bosing worker (top) cleans Flying Fort-
ress engine mount. Below, window protects sandblaster at work

Sand of the Sahara has ruined many an engine,
but sand also helps build the engine mounts for the
Flying Fortresses. In a veritable tornado of flying
sand, Boeing Aircraft workmen, dressed in divers’
helmets for protection, sandblast the engine mounts

to cut off the glassy flux left from welding opera-
tions. Other metal parts are also sanded free of
scale and tarnish, the workman thrusting his arms—
protected by canvas sleeves and rubberized gloves
—into the chamber to guide the nozzle while he
watches the operations through a glass window.

Q[An alloy that is harder than structural steel is
composed of two parts of the lightest metal known—
beryllium—with 98 parts of copper.
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Onee the skies seemed an open thoroughfare unlimited in capacity for air travel. Today they are congested
to a point where some airports handle close to a plone o minute, In this drawing the artist visvalizes the
separation of future air traffic at altifudes governed by direction, type and destination as conceived by author

56 POPULAR MECHANICS

12,000 FT.




By William A. M. Burden
._!_pﬂ:hl Aviatien Assistant to the
Secretary of Commerce gy e
Y LN,
s ’
BASE.D upon reliable forec ts, &
the Civil Aeronautics Admin-
istration estimates the number of
air carrier passengers at 20 mil-
lion per year by 1950. In addition,
the E]wwcust family airplane is a
certainty and a few years after
the war, we may expect 300,000
private aireraft. It would appear
advisable to plan for handling
500,000 aircrut}t:, civilian and mili-
tary, by 1950, 3
Movements of this number of
airplanes are estimated between
53 and 60 million annually, approximately
five times the present traffic. Obviously
steps must be taken to avoid traffic con-
fusion, delays and accidents. So studies
have been initiated locking to speeding
up traffic control by means of automatic
machines at airways centers, improved
radio facilities, anti-collision devices, au-
tomatie position reporting devices, ground
station aircraft detectors and similar items.
Many of the present manually performed
operations in a CAA traffic control center
will introduce inereasing delay to aircraft
operating on instrument flight plans. The
present communications system for han-
dling flight data has a definite limitation
due to the necessity for personnel to trans-
mit, receive and manually transeribe the
information. Many devices are already
being installed to simplify the handling of
weather transmissions, However, the hu-
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“Traffic cops’ direct arrivals and departures in a CAA tower

One of busiest contrel towers is at Washington, D, C.




Every plane en a Federal Airway in the area under his jurisdiction is spetted on mop by the CAA traffic con-
troller (left). The tape ot right brings in weather daota and other flight infermation on the CAA Teletype

man element is still present in the manual
posting of data on flight progress boards at
the control center, This human element in-
troduces problems in possibility of error
and speed of handling messages.

As far back as 1938, it was considered
essential that transmission and presenta-
tion of flight information before control
personnel be effected mechanically rather
than by posting manually. The first system
of aulomatic posting was installed in the
MWashington Airway Traffic Control Center
in 1941. This installation, foreed out of

iee by great increases in traffie, served
as the basis for study that has resulted in
plans for an integrated automatic commu-
nication and posting system.

The system will comprise a network of
printing telegraph cireuits linking control
centers to each other and to the sources of
data — airway communications stations,
airline radio stations, control towers and
military operations offices. Flight data are

-----

Pletting aircroft mowve-
mants in lLoGuardia field
control raom (right). Be-
lew, mobile contrel tower
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posted automatically and directly
to flight progress boards—rows of
electrically rotated drums similar
to the stock quotation boards in

brokers' offices. Numerals on the
surface of the drums display the flight in-

formation. Thus, we may have a control
room wherein the personnel, seated on
raised platforms, view the boards from dis-
tances of five to 15 feet, eliminating ob-
scurement of data by personnel doing the
posting,

This system incorporates automatic fea-
tures reducing tremendously the work of
controllers. Signal lights will automatically
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call attention to flights needing
further approval; another warn-
ing will indicate flights not pro-
vided with sufficient altitude or
time separation. Estimates of the
times flights will pass over vari-
ous fixes will be automatically
computed and posted. Weather
information also will appear. The
system will be adaptable, also, to
posting information directly from
aireraft in flight.

The CAA has devised a radio
range free from disadvantages of
present equipment, an Ulira-
High Frequency Radio Range
with two visual eourses, or “legs.”
The range now used operates on
a low frequency and the pilot flies
along the “beam” by listening to a
signal in his earphones. With the
new radio range, the pilot can fol-
low his eourse by a cockpit indi-
cator giving in degrees his posi-
tion on either side of the on-
course signal. The effects of
weather, static, fading signals and
other defects have largely been
eliminated.

The same difficulties have de-
veloped on our airways as on our
automobile highways—through
traffic is delayed by congestion of
local traffie. The time come
to follow the example of highway
engineers and route through traf-
fic around points of congestion.
When the CAA establishes the
new system, the ultra high fre-
qguency radio ranges will be ar-
ranged to provide direct routes,

{Continved to poge 154)
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Proposed screens (obove) would show herizental and vertical
position of planes near oirport. Size and position of dots on
cockpit sereen below show proximity and position of other plane

Actual scale models of airperts with plane: on runways are
used to train CAA traffic conirellers. This one is at Atlanta
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“*Country égttage" Slides Over Antiaircraft Gun

If enemy aireraft altempt
a bombing of the American
shores, they may uncover
unpleasant surprises, for
Uncle 5om has been an apt
pupil of this war's lessons
g3 fto the importance of
comouflage. For exampls,
one coastal spat is protected
by o dummy cottage, which
rolls away ta reveal a #0-
millimeter antioircraft gun.
Crewmen of the gun, at left,
use a bleck and tockle to
move colfage out of the way

With the house wheeled back, the muzzle
of the gun is free to rise 1o challenge
the intruder, obeve. Homelike touches
ta this bit of deception include shutters
painted on the wall, and the fence

But thowgh it might resemble an innocent
hearthside to an intruding plane, this i3
a house with something in the “basement”
besides a furnace and a coal bin. Here,
unroofed, is the sturdily emplaced antiair-
eraft gun. Above, crewmen gre ramming
home one of the shells for the high-firing
gun. At left, the entire crew in position
to firo, One advantoge ta this installa.
tion is that, if the roid alarm is false,
or if the raider is driven off, the cottage
eovering the pit can be pulled bock into
positian, ad rapidly as it was rolled away.
Thus, the gun position is exposed o
enemy view for minimum length of time
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thus set up a seaborne barrier.

“burst of emergeney power with

dpower due to
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“Necklace” ngs Harbor to Bar Enemy Shlps

Wartime harbors would be
rich hunting grounds for enemy
submarines and surface raiders,
were it not for the mammoth
“necklaces” set across the har-
bor mouths, These are nets,
strong enough to eatch anyv en-
terprising raider. Members of
the boom defense branch tow
the nets to the harbor boom, and

#
]

Supercharger Uses Water
To Give Burst of Speed

Fighter planes are given a

a water injection device at-
tached to the supercharger. A

jet of water introduced at the
ht moment in combat gives
the engine an extra burst of
the vaporization
in the cylinder. Also, the cool-
ing effect of the vaporization is
greater with water than with
fuel, according to Pratt & Whit-
ney engineers who developed
the injector. It is operated hy
pressing a switch, much as a
fighter pilot fires his guns.

N\II‘I fnrm bnrrhr to keep out enemy subs and lu?:ml raiders

A TG~

Farming Under Glass Adds Tons of Food to U. S. Larder

At least 150,000,000 extra pounds of vita-
min-packed fresh vegetables will be har-
vested this year from gardens completely
under glass. These are huge greenhouses,
so extensive that plowing is done by horse,

or even by tractor. One such unit near_

Cleveland, for instance, comprises 300

MARCH, 1944

acres, and more than one wild duck, flving
at night, has mistaken its broad stretches
of glass roofing for a lake shimmering in
the moonlight, and has made a disastrous
crash landing. Under glass, one acre will
produce 12 times the crop of the average
outdoor acre, Scils three feet deep must
be constantly treated and
revitalized. For one
month each year crops'
are not grown on a par-
ticular tract, and the soil is
then sterilized by a spray
of steam from pipes three
feet below the surface.
Each acre reguires from
400 to 600 tons of coal for
heating, and at least
£25,000 an acre is the cost
of setting up hothouse
farming. But the rewards
are great, for most of the
crops are spaced so that
they reach the market out
of the normal season, and
thus avoid the competi-
tion of outdoor erops.
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AN OIL FIEI.D

ESS than 80 miles from the Arctic
cirele, oil wells pour forth their
black treasure to grease the shkids
under Tojo. Through 570 miles of
pipe traversing the continental divide
and hitherto unknown wilderness, nil
will flow soon to Whitehorse on the
Alaska Highway. There a new refin-
ery has been built to turn the erude
into fuel for the planes, ships and
vehicles that will take the Allies to
Tokvao the short way.

When the Japs pulled their fast one,
men who knew the north became in-
terested in the strategic value of the
oil field at Norman Wells. By the
Mackenzie river in Canada's North-
west Territories, more than 1,200
miles by river, lake and portage from
the “end of steel,” Norman's first
wells were drilled 23 vears ago. If
that oil could be delivered direct to
Alaska, it would mean a tremendous
saving of time and transport,

A sub-arctic pipe line was some-
thing entirely new. It involved pip-
ing oil over the Mackenzie mountains,
through bush, barrens and treacher-
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JOINS UP

Above, loading a tug
on o barge for ship-
ment down the Mac-
kenzie river. Righy,
pipeline welder must
have his smoke even
with his helmet on

ous muskeg, where the
temperature drops to sixty
degrees below. It didn't
sound feasible., But Uncle
Sam's army engineers,
aided by American and
Canadian civilian work-
ers were ready to try.

The Canol (Canadian
0il) project began in
Washington on May 20,
1942, when the war de-
partment contract was
signed with Imperial Oil,
Limited, owners of the
wells, and other firms,
architects, engineers and

contractors. Supervised |,

by the U. S. Corps of En-
gineers, the job was put
under the jurisdiction of
Brig. Gen. O'Connor's

famed Northwest Service
Total cost to

Command.
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Pocific

Ccean

Left, swinging a length

ef drilling pipe inte po-
sition at bose of derrick,
Right, o map of the 570-
mile wilderness pipeline

Unecle Sam is estimated at $138,000,000, but he'll get back part s
spent on the development of the oilfield itself through a 50 cent
reduction in the initial price of the crude—%1.25 a barrel—
after the first 1,500,000 barrels have been delivered. 0il trans-
ported up there from U, 5. fields would cost up to 36 a barrel.

Within a week, key men were at Edmonton, Alberta, the
control base, and 2,500 U, 8. engineer troops were en route to
Waterways, the rail end 300 miles {farther north,

Transport was the major problem. Existing boats and scows
on the Athabaszka-Slave-Mackenzie river route couldn’t begin to handle the
freight needed at Norman Wells and Canol (new base camp across the Mac-
kenzie from Norman) before the October freeze. Thousands of tons of pipe,
material for dozens of new wells and storage tanks, prefabricated living quar-
ters, supplies for workers and roadbuilding equipment all added up.

Construction firms formed an organization called Marine Operators, under

“Caterpillar” Diesel tracters houled barges, Enginesrs’ boots and pipe over 1&-mile portage
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the easiest part of the project.
It simply snakes over the sur-
face, sometimes sunk in mus-
keg, sometimes climbing a
mountain. It allows for ex-
pansion and contraction in
temperatures from 90° above
to 70° below. Fortunately,
Norman oil, high grade and of
a paraffin base, will not eon-
geal even at that minimum,
The real tough job on the
Canol to Whitehorse swetch
was roadbuilding. Roads tern
through the sub-arctic bush
along what appeared to be the
logical route into the Macken=-
zie range, looked fine in win-
ter. But when the thaw came
they disappeared into the bot-
tomless muskeg along with
pipe and equipment. Survey-
ors had to map a new route
which approaches the 5,000-

Leading a plane on Mackenzie river at Norman Wells with supplies
for geologists. The cance will be lashed to the plane’s pontoons |

Matt Berry, famed Canadian bush pilot. He chartered
everything that would float. A hundred prefabricated
tugs, barges and scows were assembled at Waterways.
Big barges were lifted bodily from the water and
trundled over a 16-mile portage at Fort Smith. Mis-
souri rivermen helped man the fleet.

Winter didn't stop the freight. From the railroad at
Peace River engineers rerouted a 500-mile winter road
to Great Slave Lake, which will become a permanent
$30,000,000 job. By February, 1943, tractor trains were
rolling with supplies all the way to Norman, 500 miles
farther, by a new pioneer road “bulldozed” through
unmapped wilderness.

The men on the job regard the laying of the pipe as

Above, a Texas ollman checks welded
joints of Alaska pipeline. Left, U. S.
Engineers’ boats portage to Ft. Smith

foot plateau via a 24-mile-
long canyon.

Already pipe lines earrp
gasoline delivered by tankers
at Skagway to Whitehorse
and to points along the Alaska
highway. When Whitehorse
begins to refine Norman oil it -
too will flow as far as Fair-
banks. In all some 1,600 miles
of pipe are being strung in the
sub-arctic!
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Wwo.Rotor Helicopter May Hly 4t 300 MPH,

Helicopters built with
one or two rotors, some
using jet propulsion, are
taking form on the draw-
ing boards of aircraft en-
gineers. A speed of 300
miles an hour and com-
paratively unlimited ceil-
ing are predicted for these
helicopters of the future,
They would be made of
synthetic bonded ply-
wood, plastics, and steel
tubing. The zingle-rotor
models would have the

advantage of more eco-

«. nomical construction and

lighter weight than the %
wo-rotor craft, but the
latter would have much
greater lift. Engineers at
\%ﬂﬁdgl_f.'ﬁﬂ_iﬁiﬂnﬂqd‘
Company, Burbank,
Calif, manufacturers of
hydraulic equipment,
point out that the dual
rotor ships would have to
be constructed so that if
one motor failed, the oth-
er would operate both
drive shafts. Although
most of the models are .
built to acco l'!:j.mm_:late Two detigns for helicopters of the future; note two rotors on top model
four persons, one military i
version provides for two pilots and four eral years before this principle is success-
200-pound depth bombs. Jet propulsion is fully adapted. One design calls for a heat-
believed to be the ultimate in helicopter expansion engine feeding propulsion jets in
development, but it will probably be sev- the rear upper surfaces of the rotor blades.

-

7/
“_‘l_v‘_[.Pﬂs" Roll Away From Tank in Toughening Cgfurse

o Uncle Sam'’s military
: ! policemen are toughened
for their duties by a rigid
training program, one de=
tail of which includes a
“game" in which they
play cat-and-mouse with
a tank. Lined up recum-
bent in pairs, directly in
the path of the rushing
tank, the men lie quietly
until the vehicle iz almost
upon them. Then, at the
last split-second, they dig
in toes and elbows, and
roll out of the tank’s path.

Soldiers rell from path of ad-
vancing tank—second fo spare

é‘;.,.&.uz,{:af.y.
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The "mlﬂhg conditoner” ab lop
sucks fumes away from welder's
foce. Below, safety styles for o
girl riveter—hoadgear, mash,
short sleoves ond “hord” shoes

Top photo, Lineoln Electrie Ca.:
lower, Mational Safety Council

qUF’PDSE America's entire war produe-
' tion shut down and the wheels on the
home front simply . stopped turning for
seven days and seven nights.

Ineredible as it may sound, this happened
in effect in 1942, Yet it made no newspaper
headlines, for strikes, sabotage, catastrophe
or peace was not the cause. What actually
happened was that American workers were
not on their jobs for 350 to 400 million man-
hours during the year for one reason alone
—industrial acecidents. With 50,000,000
workers engaged in war production, this
is the same as seven to eight days lost for
every one,

Accidents, in fact, proved a greater enemy
than the guns of the Axis, or disease. In
the first 161 months of the war, casualties
in the U, 5. armed forces were 12,123 dead,
15,049 wounded and 51,063 missing or pris-
oners or interned—a total of T8,235. But
casualties to American workers through
accidents in the same period were 64,500
dead and 6,000,000 injured, on or off the
job, the National Safety Council reports.
Of course there are many more millions at
work on the home front than in the battle
lines, but in total figures, industrial cas-
ualties far exceed war casualties.

Despite these startling figures, there arve
two bright spots in the picture., One izs that
deaths from occupational mishaps de-
creased slightly in 1943 compared to 1942,
according to estimates, and this is in the
face of a substantial increase in employ-
ment. In 1942 industrial accidents cost 18-
300 on-the-job deaths, 500 more than 1941,
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The second encouraging
factor is that war-worker
deaths are running consid-
erably below'the rate in
World War I. Available in-
formation indicates that in
1917-18, deaths per 100,000
workers were nearly one and
one-half times as numerous
as in 1941-42.

These figures speak well
forr the progress in industrial
zafety methods between
wars. But the strides made
since the beginning of the
present war program have
so far surpassed anything in
safety history that it would
be almost impossgible to eal-
culate how much productive
manpower has been saved,

If this appears paradoxi-
cal, considering the vast total
of man-hours lost, it must be T
rermimherun:i that iirldustrjai ; -
employment is at the highest 2 -
point in history, that more These NECk'nej dre SAFER on ‘th“ board! -
workers than ever are en- ’_
gaged in munitions produe- e
tion and other hazardous
occupations, that there are
vast numbers of inexperi-
enced workers—women and
girls, boys, men as old as 85,
persons physically handi-
capped; and that even ex-
perienced workers are doing
new jobs and operating
equipment with' which they
are not familiar,

Because of these factors,
gafety engineers declare
that, actually, an outstand-
ing safety record is being
made by American industry.
Part of the credit is given in-
dustrial management and

AL home or in the plant, falls are the most frequent couse of injury

Maochines and neckties don’t mix, U. 5. Rubber tells men in TNT factory
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%&_ HEAD the workers themselves for the

EVE__ "qi:‘"“-‘ ~ 209 safety programs developed, and
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part goes to designers and pro-
ducers of new types of safety
equipment.

Women in war plants are
equipped with safety headgear of
many types, clear-vision goggles
or face shields, acid or dust hoods,
gloves, hand pads, aprons, body
shields, safety or flame-proofed
arm guards, safety shoes or foot
guards. Many old-type safety
shoes were well insulated to pro-
tect the wearer against electric
shocks. Now, however, most of
such shoes are made so they will
conduct static eleectrie charges
from the body to the floor and thus
prevent sparks which might lead
to disaster in munitions factories
or plants with dust-laden atmos-
pheres or other explosion hazards.

For many years, goggles were a
bugaboo to industrial workers.
They were uncomfortable, inter-
fered with vision, or were hard to
keep clean. But face and eye pro-
tection is so vital that goggles have
been redesigned, shields of trans-
- ‘parent plastic have hlzen substi-
Safety director of ordnance plant tu ecial go cleaning sta-
d-mnlrnl'l'rwlﬂ ports of body most li- ﬁgtlieg*h?-.re begngglj_n:tg]led at con- "o
able to injury. Below, a dangerous  yenient famw locations. Tm1 it
et fHor “,‘"i“"wjh",";"i“"hi“h"’““'f‘ has been found that glycerin is a
ng indusiry, which has high geek o aliable addition to goggle clean-
dent rote. Stay clear of mochines! ing s ooy HEgl.LlEItJDﬂ-S sl
ing the wearing of goggles are rig- -
idly enforced throughout industry
with remarkable reductions in eye
injuries. The Pullman Standard
Car Manufacturing Company,
makers of railway cars, tanks and
patrol boats, has a strict rule that
every person entering any factory
for any purpose must wear gog-
gles. This applies not only to the
workers but to executives, visitors
and office employees.

Painting plant interiors and ma- |
chines in contrasting colors not
only has helped production but has
decreased accidents through what
the experts call “three-dimension-
al seeing.” Instead of having drab
walls and ceilings and dull finished
machines, some 250 companies
have repainted factory interiors
and machines in scientifically se-
lected colors. Walls and ceilings
thus have become light reflectors
instead of “light robbers.” Ma-
chines have been refinished in col-
or combinations. For example, the
over-all color of a machine may

POPULAR MECHANICS




be horizon gray and the working
areas spotlighted in light buff,
The man operating the machine
can see what he is doing more
clearly and without eyestrain.

Safety training has become an
integral part of virtually all pre-
employment or pre-production
courses throughout industry, and
this has extended to vocational
schoels, college shops and gov-
ernment departments, - In weld-
ing, for instance, trainees are
taught not only how to handle
their torches safely, but how to
guard against fire, explosion and
toxic dangers.

Among the first government

-

Tep, worker wears gos maosk to inspect inzide of tank
car which corried chemicals. Left, plastic-metal face
thield is worn on explosive line ot ordnonce plant.

The showser below gives first old for ocid burns
Lower photos from U, 8. Signal Corpa

units to recognize how much accidents
hold up war production were the Mari-
time Commission, and Navy Department.
Early in the war, the commission and
Navy, working with the National Safety
Council, instituted a safety campaign in
more than 200 shipyards. More than 100
yards are competing for semiannual safe-
ty awards based on monthly reductions
in accident rates. J. M. Roche, director of
the industrial division of the council, says
latest available figures show the accident
rate in shipyvards has decreased steadily
to a point where it is more than 15 percent
less than in 1942. He declared that in 1942
nearly 100 mere Liberty ships could have
been built had it not been for the lost

{Continued 1o poge 148)
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“Mechanical Eye” of Tester
Reveals Faults in Gears

Portable tester shows any variation in gear teeth

Faults in precision gears are quickly de-
tected with a portable tester of wvertieal
construction that occupies litile bench
space. It shows up rolling action between
two working gears, or gear and pinion, and
reveals variation in gear tooth thickness or
errors in spacing. It is also used to check
gear train assembly. Center distance is ac-
curately checked by setting up the instru-
ment to the proper distance with gage
blocks or standatds. The master gear is
placed on an arbor and the gear to be tested
iz placed on another arbor direetly in con-
tact with the master. The tester can be
adjusted to any precision required from
001 inch to 0001 inch. It has a range of
1 inch to 6 inches center distance, with
special attachments available. _ .

— B SN

Vibration Explodes Torpedoes
Guided by Magnetism

German U-boats, operating in packs that
suggest organization similar to that of a
surface fleet, have introduced a new and
deadly type of torpedo. Navy authorities
say it combines magnetic guidance with
acoustic detonation. Fired at a ship from
astern, it overtakes the surface vessel, pre-
sumably being guided magnetically. Once
within the radius of the vibration from the
ship’s propeller, it explodes. With the
ship's runnirig gear thus disabled, it is an
easy mark for a pointblank torpedo. Re-

70 _M/;g/,

connaissance photographs suggest the
“fleet” type of organization, with the prob-
ability that various U-boats are designed
for different functions. One photograph
shows an enemy submarine with perha
ten guns firing from the deck. Presumab ﬁ
it was fitted out to provide antiaircraft pro- -

tection for the entire wolf pack.
sl Sl YT

“Power Station” in Big Bomber
Takes Load Off the Engines

Compact generating plants for airplanes
are powered by a-93 horsepower engine in
a fire- and sound-proof compartment no
larger than the hood of a small automobile.
Housed in the fuselage, this “flying power
station” is operated by remote control. It
furnishes the power for lowering the land-
ing gear, operating flrrets, and for various

ts. This mdependen‘t amit will operate
w en a plane is stationary on ground or
water, and is an additidnalisafety measure
in case of crash landings with the driving
engines out ef action. Br1t1sh ‘engineers,
who developed the plant, believe it will in-

crease flying range b ta]ung gome of the
lua-::'l nff the ntarn;gums3 2 é{
Smgle Cup Drip Coffee ‘Maker

Can Be Used at the Table

You can brew wyour own coffee at the
table with a drip device resembling a glass
cup with a removable bottom. A filter fits
around the bottom section. A rim around
the base makes it possible to set the “drip
cup” on any standard size cup.

Filter fits :lruund removable boltom section of cup

I
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p FIREPOWER L, 24 TON

With the advent of the 75-millimeter aircraft connon our
Air Force i3 more thon ever the “fiying artillery.” Al
Wright Field the Materiel Command has laid sut in a

dirt-ambanked amphitheater a 200-yord target range fo P
tost oerial weapons destined to throw firepower by the H
fon of the Axis. The largest bombs now being tossed
froem our Foriresses are similar to the two-ton “blockbust-
ar" shown above with o 100-pound demolition bomb—
but bigger blockbusters are on the way. The fighter
plane fuseloge at upper right was put on the torget
range one day to fry the prnnlruling power of our aerial
50-caliber machine guns. They turned it info o sieve. At
the right, an Air Force engineer fests a bomb rock looded
with hundred-pounders. The tame rack can carry bambs
of any size; one three-pound shockle will support one ton

IPWW\ -l1|-,|-¥ - o~ WA,
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Resembling o giant amphitheater
is this 200-yard firing range of
Wright Field, where nose cannon
of plane, and turret mounted on
truck (right) aro being tested
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The 200,000-volt X-ray unit (obove)
examines seams of giant steel plug
for big dam. Below, lesting power-

line circwit breaker in loboratory
Wealinghouse phplo

=

S GIVING TOOLS o WAR ke

Photo courtesy Goneranl Elettric

{' N FIGHTING fronts, in gov-
7 ernment arsenals and proving
grounds, and in the nation's war
plants, new species of wartime de-
tectives are helping beat the Axis.
Though their methods and tools
would put a modern Sherlock
Holmes to shame, these sleuths
are not intelligence officers nor
G-men. They bear the insignia of
1hu Army and Navy Ordnance de-
. They are metallurgists,

i]':lFi'[JEi'.‘!h."Il‘fr, spectre
experts in any detail
with the quality, per-
a nd rceability of

mluueut
regtigation.
with 4:.-:|1r111 | enemy
nﬂqm] ment, testing and examining
|.1 '-Jl]'l ]lL]‘l € :

h equipment
ery detail. And
1.h:_i1 work is nof complete until
imw made sure, through in-
: s, not only that
' ipment is superior
to that of the enemy, but that there

POPULAR MECHANICS




5.5. 2 /.{f_,-uﬁ"

| ;‘Y’

THIRD DEGREE

is not the slightest flaw in design,
material and workmanship.

“Detecting” begins simultane-
ously with battle action. Advanc-
ing with the fighting men, Army
Ordnance experts seize samples of
captured equipment, snap pic-
tures, take measurements or make
estimates from their own special-
ized knowledge of each likely
piece of Nazi or Jap ordnance to
come within their reach. The re-
sults of their studies are rushed
to the United States, and the ob-
jects of their examinations are
shipped to America for further
analysis.

The booty of these Ordnance
investigators ranges all the waw
from entire cannon and tanks to
microscopic particles measured in
terms of millionths of a pound.
Every bit of metal, oil, powder or
chemical that falls into their hands
is made to tell its own story, These
stories often reveal enemy
material shortages existing .]!

or overcome, weakening
armor or deterioration of
quality or workmanship.

Courtesy Btewart Warner Cotp.

Magnifying machine checks trueness of serews by pro-
jecting image 50 times size of objoct on screen. Be-
low, inspectors give German fank the “third degree™
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tured equipment are
gsent directly to the
Aberdeen Proving
Ground where they are
put through their paces.
Nonferrous metal parts
are sent to the Frank-
ford Arsenal in Phila-
delphia for further grill-
ing under the spectro-
graph—a device for
photegraphing light
waves produced by
burning metal in an
electriec are. From these
pictures a spectrograph-
ist can tell the metal
content of the piece un-
der test.

Frankford Arsenal
also analyzes captured
fire-control instruments
to determine how well

Jocketed lead bullets pass under the critical eye of trained inspector the Germans or JEJ.;'JE

can direct their fire and

If the modern Sherlock Holmes frowns whether blind spots exist.
on the third degree, the Ordnance depart- ° Watertown Arsenal in Massachusetts is
ment does not. In seven testing centers in the principal ferrous metallurgical labora-
this couniry, captured war paraphernalia tory of the Ordnance department. In a gin-
is subjected to scientific and rigorous ex-  gle month this laboratory makes more than
aminations. Samples of every type of cap- 30,000 fests—chemical analyses, tensile and
micrographie tests, radiographs.

Picatinny Arsenal eross-exam-
ines enemy propellants and explo-
sives to find out what ranges the
enemy guns are getting and how
best to combat new armor-pierc-
ing br anti-personnel explosives.
Fuels and lubricants are tested at
the Rock Island Arsenal, and the
Watervliet Arsenal and Spring-
field Armory have special testing
departments.

Ordnance “G-men” of the Navy
likewise have their proving sta-
tions. One of the most famous of
Navy proving grounds is at Dahl-
gren, Va., where all kinds of guns,
from .50-caliber machine guns to
the 16-inchers of a battleship’s
main armament are constantly
booming over the Potomac River,
Every gun for a Navy ship is
proof-fired before it is installed.
If anything goes wrong, it will
happen on the test range, not in
hattle.

Ordnance investigators also see
that the products of thousands of
war plants maintain rigid stand-
ards, and work clozely with fac-
tory engineers and inspectors in

Million-volt industrial X-roy unit is
looking for invisible flaws in costings

POPULAR MECHANICS
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making improvements which re-
duece to the minimum the
chances of Tlaws in material and
workmanship.

The Ordnance department uses
gages that measure down to a
hundred-thousandth of an inch.
The_E€hicago Ordnance district
alone has'issued more than 30,000
gages to ils inspectors.

Armament and munitions
makers have made valuable
contributions to Ordnance test-
ing procedures. The few visitors
at one plant are surprised to see
small arms shells bounced on a
small anvil and then accepted or
rejected according to the color of
a light which flashes with the
impact of the shell on the metal
surface. They would be even
more surprised if they knew this

inspeétion. test was patterned.,

after a development in the de-
gign of coin-operated vending
machines which reject slugs by
means of mechanism actuated
by wibrations and sound waves.
The munitions maker of today
was the coin-machine maker of
peacetime.

Testing of alloy steels is a high-
ly important phase of war pro-
duction, for there are almost as

Westinghouss ongineer “umpires” a tug of war between o por-
celain insulater ond @ maochine that tears objecls to pleces

many Lypes of steels as there are machines.  a short time ago, Westinghouse announced
Armor plate must be hard enough to stop equipment that brings assembly-line speed
projectiles; then the latter must be made to radiograph examinations of airplane
still harder to pierce the armor plate. Shell castings. This machine inspects six cast-
cases must be elastic to facilitate with- ings every 30 seconds, and is capable of
drawal from the gun, and gun barrels must . {Continued 1o page 148)

have great tensile
strength. Thorough tests
with the industrial
M-ray have been devel-
oped for all these alloys.

Great progress has
been made since the
start of the war in the
penetrating power,
speed of operation, and
maneuverability of giant
X-ray machines ranging
in power up to 1,000,000
volis. Portable million-
volt apparatus now will
detect flaws in steel up
to eight inches in thick-
ness, A-ray inspections
have been reduced to
minutes or seconds in-
stead of the hours fre-
guently required. Only

Ordnance workers checking
range finder and telescope

gl gnal-Corps photo
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Step Lﬁa der for Light Repair

Is Also a Rolling Cart

R

Ledder holds replacement ports for light fixtures

Designed especially for the servicing of
fluorescent light fixtures is a step ladder,
available in heights from 6 to 12 feet, that
is also a eart for transporting replacement
parts. When folded it rides on casters, and
its compartments hold numbers of parts,
tubular fluorescent lamps, and cleaning
material. It is especially intended for plants
and other buildings with numbers of fluo-

rescent fixtures, - N
7 75¢

Electronic “"Watch Dog” for Pilot
Keeps Eye on Many Instruments

Keeping tab on the array of flight instru-
ments in the cockpit of an airplane is made
easy for the pilot with an electronic device
that reports when things go wrong. The
indicator, known as a “Rightray,” uses .a
cathode-ray tube t %hhuw when 'm instru=
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ment deéviates from normal operating eon-
ditions. On the sereen of the tube, “traces”
are projected representing . instruments
such as the directional gyro, gyro horizon,
air speed indicator, altimeter and cross
pointer meter, When the traces move from
a normal zero position, the pllnt can tell
immediately where the trouble is.

) 54/
“"Bookkeeper” for Thunderbolts
Keeps Tab on Lightning

Lightning strokes that hit power lines are
recorded with an electric “bookkeeper” no
larger than a playing card. The device, in-
vented by a "Westinghouse research engi-
neer, consists of a lranspal‘ent plastic

"sandwich” with two strips of metal foil for
filling. When lightning strikes a power line,
part of the thunderbolt's current is side-
tracked into the counter and when it jumps
from one foil strip to the other leaves a

la:,k qgr:.t on t the cE*a}EIEL;

Detachable Hooks Remc-ve Tlre
By Increasing Levcraﬂf? é}f 7

To force the bead of a big tire awa

the rim, use is made of detachable hooks.
One such hook is fastened to the bead-
loosening tool and forced, by leverage, be-
tween the tire iron and the rim. This exerts
a tremendous downwatd pressure on the
tire, forcing the bead away from the rim.
The procedure then is repeated on the oth-
er tire iron, and, if the bead still has not
been lnosened all around the tire, the oper-
ation may be repeated.

Forcing detechable hook betweon tire iron ond rim

ECHHNICS
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Railroad Car “Built for Two” Has Foot Pedals

Yankee soldiers ad-
vancing throughe.Sicily
came upon one railroad
track on which reposed a
vehicle that greatly re-
sembled, in its action, a
tandem bicycle—except
that the twin seats are
side by side, Convention-
al pedals and chain drive
propel the car, which is
mounted on flanged
wheels, and equipped
with a hand brake. The
Yanks took over the ve-
hicle for Allied use.

Two Yonks and the rail-
road wehicla of unusual
design which they found
obondoned by the Ital-
ions in Sicily. It is ped-
oled like o kicycle and

hes o chain drive

With only one coat of synthetic
resin, which can be applied with a
paint brush, materials are “weld- %8 °
ed” into durable bonds. The resin Tl
unites metal to metal, metal to B \§
rubber, wood, leather or plastics, 3\ 3
or any 'of these materials to each | \‘.
other. A special type is used for ‘B} C rﬁ*
the metal to metal process which v
requires mild heat and slight pres- } -
gsure. The bond has been tested
under temperatures from 50 ta 300, ' 0
degrees F., and supports a 107- ¢~
pound load. When used to join rub-
ber and metal, its adhesion strength
is 1,200 pounds to a square inch.

1 743
Hollow Freight Car Axle
Saves Tons of Steel

Axles for railroad cars made of
seamless steel tubing are expected
to save about 65 tons of steel a day,
or more than 20,000 tons a year.
The hollow axle, developed h}r the
Pittsburgh Steel Company, is said
to have 56 percent greater resist-
ance to hendlng than solid steel
axles and will wear three to four
times longer. Cost of hauling dead
weight is reduced, for the new
axle for a 50-ton car weighs 260

Materials “welded"” with coat of resin suppart weight of girl pounds less than its predecessor.
T ‘s 2 77 oyl
MARCH, 1944 "/ e ? Fleitien (/;! O

*Welds” Made Wlth Pamtbrush Support 107-Pound Load \3
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% GAME . % MAGIC BROOM

Curlers vse broom handles te meas-
ure distances of stones From bution

F YOU think a curler must
be a hairdresser and a
broom is only a household
gweeper, you are not famil-
iar with one of the fastest
growing winter sports in
America.

That sport is curling, a
game of old and honorable
heritage. It might be ealled
a cross between shuffleboard
and bowling-—on ice.

Cur ]mg is a major sport in
Canada, Scotland, Switzer-
land .mcl aother countries.
Though played as early as
the 186(0's in upper New York
state, and in the gay nineties
in Chicago, it is only recently
that curling gained a strong
foothold in the TUnited States.

This winter, the number
of eurlers in this country
was greater than ever be-
fore. Country clubs in many
large cities have taken up
Photos from Chlcago Sun
Here the “skip,” or captain, B uvs-
ing his broom in the path of shone
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the sport. Throughout Wisconsin,
Minnesota, and other northern
states, both indoor and outdoor
curling are played with growing
enthusiasm by old and young, men
and women. International matches
are played between America and
Canada, Ewven in the heat of July
d4th, 1943, a major curling tourna-
ment or “bonspiel” was staged in
the St. Paul, Minn,, municipal in
door skating rink.

It is easy to learn the fundamen-
tals, easy to play, though practice
and aptitude are required for pro-
ficiency as in most sports. The
main gqualifications are a good
sense of balance, thythm, lack of
muscular tension, and consistent
practice,

The only requirements for a
l'l]l']iilt._{ match are a sheet of ice,
46 vards long and 14 to 18 feet
wide, properly marked at each
end; two standard circular curling
stones per player, and a broom not
unlike the common household va-
riety. Most devotees of the game
wear tam-"o-shanter headgear, or
balmorals, as a mark of proud
identification.

To understand curling, picture
first the 46-vard “sheet"” of ice. At
each end of the sheet is a twelve-
foot circle; its center midway be-
tween the sides and four feet from
the end. A small round area at the
center is called the tee, or “but-
ton,” or goal. Usually there are
two other circles, four and eight
feet in diameter, inside the twelve-
foot cirele, but these have no bear-
ing on the game, except to facili-
tate measurements,

The only other outstanding fea-
tiire of the sheel is the “hack.”
Thiz iz simply a depression in the
ice or a raised wooden blocklike
affair used for a oot support for
the plavers in much the same
manner as a baseball pitcher has
his mound or “rubber.” There are
two hacks, one at each end of the
gheet. The large twelve-foot cir-
cles are called the “houses.”

Each player must have two’ cir-
eular.curling stones, most of which
are imported from Scotland. The
stomes are polished granite, about
thirty-six inches in circumference,
weighing from 34 to 44 pounds,
and having an easy-to-grip metal
handle on the topside. In certain
parts of Canada, the game is
played with “iron stones™—actu-
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Stonding in the “house,” o team copfain is directing tha play
of teammaote about to deliver a stone from opposite end of sheet

Teammates of the shooter wield their broems (above) in froni

of moving stone. Below, two skips wotkch a stone glide home
Photla Irom Selgnlory Club, P, Q.
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-Wit.h .I-:;mcm in left hand, @ curler sends stone down the db6-yard ice sheot

ally made of iron and weighing up to 60
pounds. There are iron stones for women,
smaller and weighing only 25 pounds. But
the “stone stones” are most popular, and
cost from 330 to $60 a pair, representing the
major item of expense for equipment,

The brooms are regarded as an essential
part of curling, although various curlers
have their own ideas of their exact utility.
These are slightly larger and have slightly
longer handles than the usual household

80
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broom. They are known
as “corn brooms" and
generally have basswood
handles. Their function is
that of any broom—
sweeping—but they are
made especially for effi-
cient operation on ice.

A curling team is called
a "rink"” and is composed
of four players. Two rinks
compete against each oth-
er and each of the four
players on each rink,
playing alternately, slide
two stones down the
length of the sheet, trying
either to place them as
near to the tee as possible,
or to knbck out the op-
posing stone, or to place a
guard so that an oppos-
ing stone cannot reach a
strategic position in the
“house.”

When all eight players
have delivered their
stones, the count is made,
and every stone lying nearer to the tee than
the best stone of the opposing side counts
one point.

Each rink has a captain or “skip” who is
virtual dictator of the entire play of his
rink., Since the skip generally is the most
expert, he plays last. While his three team-
mates play their stones, the skip stands in
the house or near the tee and directs the
play, designating the shots and the posi-
tions where he would like the stones to
come to rest.

Since a curling sheet is
exactly the same at both
ends, all eight players
shoot first from one end,
then reverse direction
and shoot for the other
end, Each time the two
rinks complete the play-
ing of their total of six-
teen stones (two to a
man), an “end” or inning
has been played. A full
match consists of eight to
fourteen ends—usually
twelve. The accumulative
number of points won on
each end determines the
final score.

Sliding the curling
stones is something of an
art, and the action of the
stones as they travel over

Lasking down a Chicage dub
court as player delivers stona
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the ice is what gives curling its
name. With a slight motion of the
wrist, a curler can give the stone
an inward or outward twist that
causes it to curve, or curl, as it
loses speed. The action might be
cum ared to the curve of a bowl-

A proficient curler can
cur*l.'e his stone with great accu~
racy. Players slide the stones with
an easy underhand motion, a good
deal like bowling.

When a stone is started on its
journey down the sheet, the three
teammates of the shooter, all
equipped with brooms, sweep the
ice in front of it. This sweeping
controls the rate and direction of
the stone by polishing the ice, al-
lowing the stone to travel farther.

Origin of the game of curling is
lost in the mists of antiquity. Ref-
erences to the sport date back as
far as the 16th century in Scotland.
It was in the middle of the 18th
century that a group of Scotlish
Highlanders stationed in Quebec
thought of their native sport as a
means of passing the long hours
of a rigorous winter, Having no
stones, they fashioned equipment
from cannon balls, melting them
down and casting them into a
shape like a teakettle.

Urganized curling clubs came

eing in Canada in 1807. In-
ternational matches with United
States teams started in 1884 when
Robert Gordon of New York pre-
sented a trophy to be played for
alternate years in Montreal and
the United States,

In sections where autdoor ice is
available consistently throughout
the winter, curling enjoys its
greatest popularity. But the game
is spreading indoors as more and
more indoor rinks and “ice pal-
aces” are opened. One of the most
elaborate is in Milwaukee where
the Milwaukee Curling Club and
Wauwatosa Club play in a new
$150,000 establishment.

Upwards of 50,000 curlers in
Canada belong to official clubs or
associations, in addition to many
unaffiliated “oceasional” curlers.

Steeped in tradition, eurling has
brought many customs down
through the wyears, one of them
“stacking brooms” after a match.
Stacking their brooms as soldiers
stack rifles, the players proceed to
the “curler’s hut” or clubhouse,
equivalent of golf's 19th hole.
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“Plavhnuses” Rlp Invasmn Craft
With Twin Six-Pounder Gun
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Top, inside of revelving gun turret; bottom, exterior view

Gun turrets about the size of a child’s playhouse
guard the shores of England, ready to pour a stream
of death into small invasion boats. The turrets,
which revolve in a circle of 360 degrees, house twin
six-pounder guns. Their range is over 5,000 yards.
The" coast defense gun was used at Malta, and on
one oceasion destroved eight Italian torpedo boats
and five E-boats. Although the gun has the same
caliber as the famous British antitank gun, they
have little else in common for each was designed

for a special job. -
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Strong Fiber Tape Replaces Steel Band
For Strapping 100-Pound Packages
Laminated fiber tape, a substitute for steel bands
or wire, can be used in all types of steel strapgling
tools for packages. It is water repellent, has a high
tensile strength, and is said to be suitable for pack-

ages weighing up to 100 pounds. The tape is made
in 450-foot ils in three widths and two esses.
b d £ v Co,
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General Electric hammer with 1,600,000-pound wal-
lop (top) forges one-ounce supercharger blade or 25-
ton matal piece. Below, lacquer sproy fests @ forging
Westihghouse photo
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FORGING £, VI

OUR Uncle Sam is packing a concealed

weapon these days, a deadly weapon
so obscure that few have noticed the re-
assuring bulge on his hip.

This weapon is the growing number of
giant forges, huge automatic hammers of
war which, day and night with earth-rat-
tling crashes, are pounding millions of red-
hot chunks of metal into smaller, denser,
tougher and lighter parts of the mechan-
ical man-killing devices necessary for a
nation's survival in modern conflict.

These massive machines in America's
war plants are actually battering the Axis
hopes of victory into the stained and lit-
tered soil of the world’s battlefields.

For this age of speed has produced a war
of speed. Speed in airplanes, tanks and
battleships is largely the relation between
power and weight. Forging reduces the
gize of a metal part while adding to its
strength. Reducing the size of parts cuts
the deadweight of the whole.

Thus, as the number of its forgings is in-
ereased, a bomber or fighter whips up its
velocity another 50 miles an hour. A bat-
tleship plunges forward with an extra two
or three knots. An antiaireraft gun can
reach another 1,000 yards of effective range.

For example, a Flying Fortress contains
more than 2,000 forgings. Its builders in
the Boeing aircraft plants sometimes call it

LY
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This hydraulic forging press squeezes steel casting with 6,000-ton impact at Mesta Machine Co., Pittsburgh

the "“Flying Forging."” Yet, forging strength
and efficiency into one single item—the
aluminum cylinder heads of the engines—
instead of casting gives this powerful
bomber more than 10,000 feet of extra alti-
tude. Nearly two extra miles of safety
from bursting flal,

Only now can it be said that this nation
is forging toward victory with a sufficient
number of the machines which range from
those used in pressing a hot sheet of alu-
minum into shape between dies, to huge
drop forges erashing 35,000-pound ham-
mers on giant masszes of red steel with an
80,000,000-pound impact amid gusts of
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smoke and spectacular showers of sparks.

Planning for war, the Axis nations fran-
tically built forges years ago. Hoping for
peace, the TUnited States was woefully
short, especially of the larger forges rang-
ing up to 600 tons in weight, including a
base of steel and conerete, and taking up
to two years to construct.

First it was necessary to build enough of
these hammers of war, often costing above
$200,000 each, to meet production needs for
thousands of separate parts and products
including all types of guns, projectiles,
bayonets, knives, engine, truck and tank
parts, submarine equipment, armor plate,
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Chevrolet uses 35000-pound hammars
{above) to produce vorioble-pitch propel-
lers. Below, Aluminum Co. of America’s
drop forge knocks out aluminum parts

superchargers, turbines, etc., re-
quiring a wide range of size and
power, plus a varied assortment of
dies for shaping,

Next it was necessary to pro-
vide for the replacement of forges
themselves, particularly those of
high impact, since those triangu-
lar, guillotine-shaped mechanisms
are so delicately adjusted that
they begin to commit suicide the
day they are put to work, literally
tearing themselves apart as they
pit steel against steel, battering
huge chunks of glowing metal into
useful shape. The life of the dies
is even more limited.

Often in the early months of the
war, it was our eastings against
the foes’ superior forgings. Now
it is forging wversus forging, with
quantity and quality on our side,
including a margin of safety in
replacements,

24

Hidden behind more thrill-
ing battle headlines has been
the story of the frantic strug-
gle to catch up with the ene-
mies’ advantage in the posses-
sion of forges which change
the whole character of an
ordinary piece of metal,

Exactly what the impact of
the forging hammer does to a
section of hot metal has not
been explained to the satis-
faction of all theorists on the
subject, although it is one of
the oldest of mechanical arts,
its development dating back
to the day that the first horse
was shod, the first knife, sword
or plowshare was fashioned
or the first coat of armor was
tailored with a hammer. We
know what to do to bring the
results about, but not precise-
ly how it is effected.

However, it is plain that
when part of a hillet of hot
iron is pounded down, say,
from the size of your wrist to
the size of vour forefinger
while it is being put into use-
ful form, the crystalline struc=
ture of the metal undergoes a
fundamental change.

If you have ever absent-
mindedly rolled a piece of soft

POPULAR MECHANICS



Above, typical forging dies and alu=
minum spray gun hondla they form

bread between your thumb
and forefinger while chatting
at a dinner table—and who
hasn't—you know it often
takes on the characteristics of
a tough, doughy rod, far hard-
er to pull apart than the orig-
inal bread. What vou have
done in rolling the bread iz to
realign the erystalline struc-
ture from a loose arrangement
spread by the actions of yeast
into a compact, longitudinal
grain. By changing the direc-
tion and flow of the grain and
tightening the structure you
have added tensile strength
and toughness. The rolled
bread will hang together and
bend, rather than erumble or
crack.

Thus, forging a piece of
steel, iron, alloy, magnesium
or aluminum—the most com-
monly forged materials in war
processes—not only reduces
its size, but gives it added
strength which malkes forged
parts essential where metal
must undergo great stress,
shock, strain and fatigue, par-
ticularly in a moving part of
a high-powered machine.

Building forges was only
part of the problem Unecle Sam
faced at the start of the war.
Men had to be trained to build
them, taught a eraft which
was known to very few. Huge
plants had to be built to pro-
duce them., And after these
bottlenecks were broken, men
had to learn how to operate
forges.

The operation of every type
of forge requires a distinct
form of craftsmanship. It is
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Above, a stock pile of aluminum alloy forging stock in an Aluminum
Company of America plant. Below, inspecting marine speed reducs
tion gears in Westinghouse gear-cutting works. It takes expert forg-
ing and machining to produce gears with 1,/10,000-inch tolerance
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Buckets or blodes are pressed into position os turbine wheel is rotated

said that an excellent forge operator can
bring down a 10,000-pound hammer with
such delicate precision as to touch a fly
without squashing it.

The man who operates the hammer is
only one expert in a crew of experts. There
are men who turn the metal and place it
just right for the blow, others who
judge the heat of the metal which
will turn into a useless batch of
scrap if too hot or too cool. Like
the crew of a bomber, they must
be able to spell one another on
certain types of forges where the
work is so strenuous that a rest is
imperative every hour or so,

What these men have to know
depends on the type of forge being
operated, the kind of metal being
worked and the nature of the
product being turned out.

Behind these experts is a long
line of other specialists in the pro-
. duetion of forgings which will
stand the inspection of our army
and navy. They start the ball roll-
ing by turning out the right qual-
ity of steel

Surface of armor plote is “scarfed” ofter
first forging to remove scole from plates
befere furnace heating for further forgings

BB

A modern forging plant
producing aireraft parts
will not accept a shipment
of steel which is not
tagged with heat number
to aid analysis, affidavits
as o its qualities and
treatment and other in-
formation which indicate
how it can be handled
successfully in a forge.

Next comes a step-
down test in which pieces
of the steel are turned to
different diameters and
deep-etched to determine
if the alloy distribution is
correct and uniform,

Before this steel is de-
livered to a drop hammer,
a piece from each section
of the particular heat is
spark tested. A specialist
with a trained eyve applies
each sample in turn to an
abrasive wheel. Partly
because of the carbon
content and the alloys, the
man who is making the
spark test can tell by the
volume and the color of
the sparks whether all
samples from a delivered
lot are products of the
same heat of steel and will therefore stand
the same stresses of forging.

With all this information and assurance
of its quality, the forging crew has a pretty
accurate idea of the temperature needed
to work the metal under the hammer, much
as a blacksmith, judging by the color of
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the metal, knows when to start
pounding on a horseshoe or a farm
machine part,

A skilled metallurgist is usually
on hand with instruments to check
temperature of the first forgings
in a given lot. These first forgings
are cut into sections, etched and
microscopically examined to de-
termine the grain flow and other
gualities.

Other sample forgings are
cleaned and checked for accuracy
in dimensions. Then the rough
forging is usually machined down
to the shape of the final product
for final inspection,

Only in the last few months has
heightened Yankee skill enabled
the production of gears for trucks,
tanks and military vehicles with-
out customary machining. The
new process enables a special
forge to smack out gears with ac-
curate teeth about as fast as a
housewife can shell peas from
pods, Almost all the machining
operations are eliminated and al-
ready more than 1,000,000 pounds
of high grade steel which would
have been machined away in ordi-
nary gear cutting has been saved
for war effort.
¢ Uncle Sam, it is safe to say at
last, has not only caught up with
the Axis in this field but is orging
ahead day by day.
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« s Textile Fiber From Soybean
Is Warm as Wool

Commercial production of a new
ber from soybeans, which holds
.. fonsiderable promise for use in
» % -jfextiles and ilzlhrlcs has just be-

een named, the soybean fiber has
‘§the warmth of wool, is resilient
and can be blended with cotton or
wool, or spun or woven into fah-
ries. Lerge scale production must
await the installation of machin-
ery now difficult to secure, hence
the general introduction of the
product may await the war’s end.
Experimentally, soybean fibers
have been used in blankets, felt
hats, underwear, hosiery, suits
and upholstery.

{[Strips of wood veneer are bond-
ed spirally with synthetic resin
glue to form tubes used for radio

masts, liferaft oars, and for con- . [

duit tubes in airplanes and boats.
MARCH, 1944
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Bedsprings ‘i{assagé Sleeper
By Motor-Driven Gyrations

“Setting up" exercises are taken lying dewn on this matiress

Equipped with an electric motor, a bedspring is
said to relieve fatigue more rapidly through its
relaxing qualities, induced by a gentle gyrating
motion. The unit is said to produce a gyroscopic
motion, “traveling” in small circles, that is trans-
mitted to the body through the mattress. When
used 20 to 30 minutes upon retiring and awakening,
the gyrating springs also produce a passive form

of exercise. e
27 70

Television Camera Scans City From Air

Using a lightweight television camera perfected
by the Radio Corporation of America, a National
Broadecasting Company crew “shot” a television
broadcast of New York City from an airplane. The
camera was part of a lightweight transmitter in-
stalled in a United Air Lines flying labor a.tury
T

i

e e e —
¥

Bl R



>

< P it '2;;1:;2 b L
B = Bah !;'f 2 ,.'-._Jr_ -"-"E;.-r ‘F'?““ -!'TJ'/’;/

sl b P 4

-

R i e b T

Wood-Burning 'fruck
Has Generator on Side

Instead of gasoline wvapor, gas
from burning wood is used to op-
erate a New York delivery truck
equipped with a special generator.
Gas from small pieces of wood
Jiburned in the generator, which is
muuntcd on the side of the truck,
goes through eleaning and cooling
tanks on top of the cab. After be-
ing properly mixed with air it
passes into the cylinders, ,
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“Talkie” Films of Fllghta
Reveal Students’ Ability

What goes on in the cockpit clur-
ing a test flight is revealed by a
combination photo-recording de-
vice recently made public by the
Civil Aeronautics Af[m:mstmtm.l
During the flight the instructor's
spoken observations are recorded
on magnetized wire, while a con-
tinuous film is made of dial action
on the instrument panel. The
camera setup not only “shoots” the
dials, but shows the movements of
ailerons, 1udd rs, and elevators.
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Glant War Map
Is Used to Plot
Allied Convoys

In the operations room
of the British Coastal
Command headquarters
is erected one of the larg-
est maps ever made on a
conical projection. It de-
picts Europe and the
North Atlantie, from
above the Arctic Circle to
the North African coast.
It measures 20 by 30 feet.
All movements of con-
vovs and their escorts are
plotted on this map, with
the use of symbols. U-
boats or other enemy ves=
sels sighted by aircraft
are also shown, as are the
positions of Allied sub-
marines and convoys.

One of the largest mops ever
made on conical projection is
used by British Coastal Com-
mand ta plot convay movements

Cleaning and cooling tanks are mounted on top of truck cabin
/'}Z‘! el LT _‘-_—‘TF-er;'_{,_-"Z
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sawed to the shapes indicated
in Fig. 1. Routing of the rabbet
for the mirror can be done on
a shaper or drill press, or it can
be done by hand if no power
tools are available, In either

case, a little hand work will be
necessary to complete the rabbet at the

By Benjamin Nielsen

DESIGNED to hang on a wall, this lyre
mirror will harmonize with almost any
furnishings, and if reduced to half the size
+ given in Fig, 1, it will provide a novel van-
ity mirror for a dresser or table. The lyre
motif is carried out in the hinged easel
brackets or wings, which form an attractive
support in the opened position, and fold
with the sides of the mirror in the
closed position.
The main part of the frame is of 1-in.
walnut and is made in two parts band-
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hottom. Smoothing the edges on a drum
sander as in Fig, 2, saves lime and aa&ures
accuracy of design lines. By using a small-
er size stick or drum for the n%t places,
practically all of the edges may be sanded
in the lathe, leaving very little work to be
done by hand. After the parts have been
sanded, the frame iz assembled, using a
tongue~-and-groove joint at the bottom and
mortising in a piece across the top. This
piece carries three knobbed pins as indi-
cated in Fig. 4. The pins are glued in holes
in the crosspiece and can be made of brass
curtain rod or they can be made of wood
and bronzed to simulate brass.

A hunt through the scrap pile may yield
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OVERLAY PATTERMS OF BURL -
OR CROTCH VEMEER

some interestingly grained pieces
that can be shaped and worked
down to a thickness of g in. for
the overlay pieces, Fig. 3, which
are glued in place. Surfaces on
which glue is used are roughened
before the glue is applied. Small
brads, driven into the frame to
project slightly where the over-
lays are to be applied, and then
pointed, will aid in holding the
overlays securely and prevent
slipping when the gluing clamps
are applied.

Brackets are cut from ¥%-in.
walnut to the same outside shape
as the mirror frame, the only dif-
ference being at the hinged edges.
After rounding the edges of the

brackets, the frame is finished

with three coats of shellac rubbed down between coats with
4/0 steel wool. A plate glass mirror should be used. The mir-
ror backing is cut from plywood, and is then used as a pat-
tern or guide in cutting the mirror glass. Mirror and back-
ing are inserted and secured in place with small brads. The
brackets are now hinged to the back of the mirror frame
as indicated in Fig. 5, and if desired, a hole is bored in the
top crosspiece for hanging the mirror.

New Oak Given Pickled Finish by Applying White Filler in Pores

The open grain of oak offers more oppor-
tunity for novelty finishes than almost any
other wood. These finishes are obtained by
the use of a filler that can be rubbed off
the surface of the wood but is retained in
the pores. One popular oak finish is pickled
oak, in which the wood remains its natural
color, and the pores are white. To produce
this finish, first brush the wood lightly, us-
ing a fine wire brush, such as a suede-shoe
brush, to clean and smooth the surface and

90

remove dust that may be imbedded in the
pores. Brush with the grain of the wood.
Then apply a thin coat of shellac or other
suitable sealer. When this has dried thor-
oughly, sand the surface smooth with No.
2/0 or 3,/0 sandpaper, being careful not to
cut through the sealer. A white sealer is
next applied and any excess rubbed off the
surface. After this has dried, it is ready for
another coat of shellac. Then the varnish
or other finish is put on.

POPULAE MECHANICS



%" HARD-PRESSED
BOARD

CASING

VALAMCE

) SECTION
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Scrollsawed from hard-pressed board
and fitted across the top and down the sides
of a window, a three-side valance often
improves its appearance. A frame of 14-in.
stock is fitted inside the window casing and
screwed to it as indicated, after which the
valance is serewed to the frame. The latter

Three-Sided Valance Dresses Up Plain Windo

(7 |

must be at least 3 in. deep if the window
is covered by a Venetian blind as this much
space is necessary to operate the blind. Asg
used originally in the T. 5. Gypsum model
research home, the valance was painted to
match the walls, but it could also be painted
to harmonize with the woodwork.

Cotter Pin Provides Handy Support for Soldering Iron

The problem of providing a support for
a hot soldering iron is solved by using a
large cotter pin as shown. The pin is spread
at the top and shaped to fit loosely around
the shank of the iron so that it will stand
vertically and thus always be in position
to support the iron when the latter is laid
down. The legs of the pin are bent about
half way up their length and spread to keep
the support from tipping. If necessarv, a
wire ring can be clamped or soldered
around the shank to keep the cotter pin
from working up too close to the handle
of the soldering iron.
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BuggyStrapped to Wood Runners
Quickly Changed Into Sled

=

Baby's buggy can be pushed over snow
and ice as easily as it pushes across the
living room floor if these simple wooden
runners are made for it. They are cut out
and fastened to crosspieces as shown in the
illustration. Only a few seconds are re-
quired to slip them in place and strap them
securely to the axles, which fit into slots
cut in the upper edge of the runners, as
shown. The runners will slide more easily
if they are edged with sheet metal strips
or heavy galvanized wire, Sinece the run-
ners can be put on and taken off so readily,
there is no need to remove the wheels.

Sagged Window Sash Repaired
With Screw and Eye Bolt

If the lower
ecrosspiece of an
upper window
sash has a tend-
ency to pull away
at the mortise
joints, here is an
easy way to repair
it. Just drill
through the eross-
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piece and put in a couple of small eye holts
as indieated. Then put the sash in two bar
clamps, pull up the joints tightly and drive
screws through the eyes of the bolts into
the side of the sash.

Edges of Lettering Guide Beveled
For Easy Sliding on Work

By slightly bev= -

eling the edges of ,ﬂ"# "Egjft',‘:ﬁ
my lettering =—— ) ﬁ
guides at the ends,
they can be moved
over the work
without the edges
ca&hhighnlr& :'itape I /
used to hold down BEVELED EDGES
the work. This L T i =
does not interfere
with the regular use of the guides, and can
be done in a few minutes with a piece of
fine abrasive paper.

—Robert L. Burleigh, Arlington, Va,

Electric Heater Frnm Headllght

An efficient and
beautiful chrome-
plated electric
heater can be
made at very little
cost by using an
old auto headlight.
Just install a por=
celain lamp socket
inside the head-
light shell to take a heating element, which
can be purchased from electrical supply
stores. The headlight reflector can be cut
to fit behind the socket. A suitable handle
can be had from an old electric flatiron,
and a base can be found around most
homes. In many cases, a scrolled iron base
from an old floor or table lamp can be used.
The headlight lens is replaced with screen
wire, which is held in place by the lens rim,

Razor Blade Used for Cutting
Handled Safely If Taped

To protect the
fingers when us-
ing a razor blade
for cutting papers
and clippings from
magazines, open-
ing envelopes and
packages and oth- ;G il
er pUrposes, Cover CoORMER e
the blade with ad- W
hesive tape as shown. The cutting corner
will be pressed through the tape the first
time it is used, but the rest of the blade
will remain covered.

ADHESIVE {1.
TAFE
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Pucks Serve as Balls in Playing Ice Croquet

1157 X 47 HARDWOOD PUCK

STEAMED
. AND BENT

OUT OF i
BOUMDS

HAMDLE
307 LONG

MALLEY

1w Xy X

END ROUNDED HARDWOQD

Specially made for use on ice, this nevel cre-
quat set permits you to enjoy this popular
game the year ‘round. Other than being
played on skates and with a puck instead of
a ball, the gome is played and scored in the
same way as on the lawn. The farther the
‘' wickets can be located apart, the better, as
this will give you a chance to skate to retrieve
the puck and also will make the game more
difficult. The wickets and stokes are frozen
solidly in the ice by setting the ends in holes
filled with water. Lengths of broomstick will
do for the mallet handles ond stakes, and
each puck should be identified by painting
it a different eclor

How to Get Best Results When Using Pyroxylin Cements

Suecessful use of pyroxylin cements de-
pends considerably on a thorough knowl-
edge of their characteristics, and the prop-
er methods to be employed. Unlike animal
or fish glues, these cements never should be
clamped tightly—either clamp very lightly
until completely dry or just push the parts
together with a single motion. Any move-
ment of the pieces after they come together
will weaken or ruin the joint. Wood or
other porous material first should be given
a thin coating of the cement and dried for
half an hour, after which they are again
coated liberally and brought together as
above for 24 hours. These cements are very
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strong if used correctly., Use a surplus of
cement, light pressure or none at all, and
do not disturb the joint after assembling it.
Most pyroxylin cements are of about the
same composition, and about equally effec-
tive, Some are referred to as “liquid sol-
der” or *cold solder,” which are merely
these same cements with a binder of alu-
minum bronzing powder. Generally the
clear cement is preferable.

[ To protect a check from being altered put
a small strip of cellulose tape over the fig-
ures. This cannot be written over, and re-
moving it will ruin the check.
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FLY
SWATTER

MODELING ¥
CLAY

Above: When mending glass ar chinaware
try madeling clay to hold the broken pieces
in position while the cement is setting. Left:
Using o fly swatter to place mending tlssue
in hard-to-reach places simplifies repairing
tears in trouser legs ond coot sleeves

Solving HOME

MOLDED

—— MUSH

TAPE PATCH

A tin con having both ends removed makes an Torn lining in the toe of o shoe can be kept
excellent mold for cornmeal mush, as the from wearing a hele in your hose by cover-
mush can be pushed aut and sliced far frying ing the tear with a pateh of clath adhesive
os needed. The can alse keeps the mush from tape, being sure the lining is smoothly in

drying out when stored in a refrigerator

¢ CLOTHESLIME FROP

place before the tope is applied

PLASTIC BOTTLE CAP

Abave: A noat replocement for a lost or
breken tip on the end of on umbrella is
a plastic bottle cap, which should be ce-
mented in ploce with waterproof glue.
Left: A rug will “stay put” while beat-
ing it en a line if o clothesline prop
is pinned to the rug os shewn with two
clothespins through holes in the prep

POPULAR MECHANICS



coron. .~ | =

ADHESIVE-TAPE
SPOOIL

Above: Den't throw away the empty spool
end eontainer holding adhesive tope, use
it os o dispenser for absorbent cotfon.
Right: Soot and smoke streaks on the wall
around a hot-air regisier are oveided by
sealing the erack with cellulose fope

By shartening an old flat-type curtain rod
ond saldering @ nail in each end a3 shown,

a neat adjuitoble brocket con be had to,

hold o box of waxed poper or cleansing tis-
sue conveniently of hand en a wall

CHAIM:TYPE
EEY HING__

LAMP BASE -

Above: “Fishing” o lompcord through o
floor lamp is easy when a chain-type key
ring is uvsed 1o first work a string through
the hale by which the wire is later pulled
threugh. Right: By hinging & door between
twe shelves in o clothes closet and fitting
it with o padlock, o neat lockbox is had in
which to store voluable fishing equipment

—p
WINDDW
FRAME

Where metal curtoin rods are not available,
inexpensive ones of wood con be maode fo
fit windows up to 36 in. wide by wiing stand-
ard Y-in. dowels, the ends of which are
pegged in smaoll wooden brockets as shown
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Surgical Dressings Folded Quickly
With Aid of Cardboard Guide

CARDEOARD
FOLDIMG GUIDE

A ]
F A

Folding of 4-in. square surgical dressings
can be done uniformly if a guide like the
one shown is used. It consists of a piece. of
white cardboard 3-by 16 in. in size marked
off with waterproof ink as indicated. In use,
the cardboard is placed on a flat surface,
preferably on a black background, and the
dressing to be folded is placed on top of the
cardboard. The lines on the cardboard can
be seen through the dressing so that no
time is lost in measuring where to make
the folds. Start with the lower edge of the
dressing even with the bottom of the card-
board. Then fold the projecting portion of
the dressing at the top down even with the
top of the cardboard. Next, fold the bot-
tom of the cloth up even with the line AB.
Now, fold the sides toward the center to
meet at the center line AA. Push loose
threads at center in from the edge. Then
fold the top of the dressing down to the bot-
tom, and again fold it in the center. Guides
for other bandage sizes may be similarly
made,

—DMrs. Bernice Ashenfelter, Corning, Ia.

Theft of Auto Tires Discouraged

By Locking Wheel Nuts
T By locking one
U-SHAPED | nut on each wheel

of your car, you
can make it very
difficult to remove
them and thus
discourage theft.
To do this, you
will need a small

padlock and a strip of #4s-in. flat iron, 114
in. wide and 334 in. long for each wheel,
Drill the iron pieces near the ends to take
the padlock shackles and in their centers
to slip over the wheel bolts or studs. Then
bend the pieces to form wide U-shapes and
Sh;fl over the wheel bolts as indicated. You
will need small padlocks that have long
shackles and, for convenience, it is a good
idea to obtain locks that can be operated
with the same key.—C. E. Packer, Chicago,

Fountain-Pen Clip Holds Firmly
Over Safety Pin in Pocket

The possibility
of a fountain pen
slipping out of
your é:o{;ket is
lessened by using
a safety pin inside
the pocket near
the top as shown.
This is especially
true when carry-
ing the pen in a
shirt, as the cloth
is so thin that the pen clip is less likely to
grip it firmly, The safety pin provides the
necessary thickness to prevent this, and

-will not be noticeable if care is taken when

putting the pin in place,

Tassels Tied to Prevent Tangling
When Laundering Them

If the tassels on some of your clothing or
other laundry tangle and become mis-
shaped when laundering them, just tie the
tassels with string as shown. This will
keep them in shape, and is much easier to
do and takes less time than reshaping the
tassels after they have become tangled.

—Benj. Nielsen, Aurora, Nebr.,
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“ Decorative Covers Dress Up Cigarette Boxes

F '_.r:.'"

CIGARETTE BOX
FITS SMUGLY 1IN COVER

26-GA.
SHEET METAL

Topped by a metal orna-
ment or a small jigsawed
wooden figure, these covers
are a novel way of dressing
up boxes of cigarettes known
as “flat fifties.” The covers are especial-
ly desirable when the cigarettes are pre-
sented as gifts or when they are kept on
i table or desk in the home or office. A
wooden cover like the one pictured in the
upper left-hand corner is assembled from
thin stock as indicated in the detail below
the photo. The metal cover is made from
any available thin sheet stock, such as
brass, copper, stainless steel, ete., and is
cut and bent as indicated in the lower cen-
ter detail. If desirved, a beautiful engine
finish can be applied to the metal cover by
scoring it with an emery-cloth-tipped

BEMT O
DOTTED LINES

Hl:l-'ﬂ' “EMGIME FIMISH™ 15 AFPLIED TO COVER

dowel rotated in a drill press, using a fence
to keep the scores in line. It is a good idea
to first practice on a piece of scrap metal
A discarded dress ornament or a piece of
dime-store jewelry soldered to the center
of the cover adds a decorative touch.
—Herman R. Wallin, Washington, D. C.

Loose Joints Made Firmer by Wood Powder Used With Liquid Glue

Joints are greatly strengthened and sur-
ace irregularities are filled in when this
chnique is followed in using prepared
uid glue on small joints such as chair
€s, on inlays, gunstocks, etc. Coat both

35 liberally, press together and if pos-
rub the surfaces together for a mo-
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ment. Then separate and allow to stand
3 to 4 min. Have at hahd some finely pow-
dered wood (prepared by rubbing a block
over a sheet of coarse abrasive) and sprin-
kle this liberally over the glue on one
piece. Add more glue to the other piece,
press the two together and elamp firmly.

a7
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VALVES are usually globe compression
type. Pressure end con be determined
by blewing through valve as exploined
in text. Photas show simple repairs

H BLACK LIMES—-COLD WATER
& T 4 WHITE LINES—HOT WATER
astmsow ||y
CPTIONAL TR HOUSE
LINE P WATER
GIVES HOT __(J {7 SYSTEM
WATER ™
IMSTAMTLY i
il m KITCHEM
g SiNK
SILL #l il
= FAUCET || b1
1
[

GROUMD KEY STOP=
AND-WASTE VALVE

TYPICAL INSTALLATION of haf and cold wa-
ter lines iz illustroted above. The range boiler
is cantral feature of system
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Home Repaivs

THERE are several small plumbing re-
pair jobs that need only a little “know
how” plus a few minutes work, and still
another half dozen heavier repairs that are
well within the capabilities of the average
person.

Valves: No. 1 rule in plumbing is “EKnow
your valves.” If a leak should develop any-
where in the system, muss is held to a min-
imum if you know exactly where the main
shut-off valve is located. Take the family
downstairs some evening and show every
member just where and how water, gas
and electricity ean be shut off in case any-
thing goes wrong. The main shut-off valve
usually is a stop-and-waste wvalve, which
stops the water when turned off, and also
has a small opening in one side or the bot-
tom to drain off waste water standing in
the pipes on the house side. The most com-
mon style of stop-and-waste valve is made
in the familiar globe pattern, as shown in
the cutaway view Figs. 2 and 3. This valve
is of the compression type—being worked
by turning the handle, which compresses
a composition or rubber washer against
the seat of the valve. The most common
repair to globe valves is replacement of the
washer, Fig. 5. Ordinary faucet washers
are used, and the size is determined by the
size of recess into which the washer fits,
Leakage around the stem can be cured by
unscrewing the packing nut and wrapping
four or five turns of candle wicking mois-
tened with soap or il around the stem, as
in Fig. 4. Ordinary string will do in an
emergency.

The ground-key stop-and-waste valve,
Figs. 7 and 8, is used in the same capacity
as the globe valve, but works in an en-
tirely different manner. This valve is a
metal-to-metal contact, the tapered stem
Laving a hole at its center which blocks or
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PIPE LEAKS caon be repaired permanently with
rubber hose, as shown above. Other te mporary
mathods are shown below together with tabla
for determining length of pipe replacements

TEMPORARY
FIPE REPAIRS

TRIPLE WRAPPING
OF FRICTION TAPE

FIPE LEMGTH HWEEDED
EQUALS A MINUS B
PLUS 4 JOINTS

fee

(5 PIFE SIZES
Mome | Outisde Inside Distance Thread Enters
Size | Diamater | Diamater Single- 2 Jaints 4 Joint
1% in. ATS A3 [ Min+| Main. | 1Hin
pot  fVain| 840 | 622 [Win—[e in | 1% n.
Sizes e in.| 1080 JB24 | Hin, 3oins | 1% i
Tin | 1315 | 1049 [Win=|Mgin. | 1% in.
V.J _tiin. 1.660 1.380 | ¥ in. 1in, 2in.
99



BALL STEM

REFILL TUBE SUPPLIES

INTAKE
VALVE /]
WORKED
i BT FLOAT

FLUSH TAMNK will leak if flush ball is worn or
intake valve defective. Cutaway view at right
shows all parts of standard mechanism

passes the water with a
quarter turn. The wvalve
will leak if the contacting
metal surfaces become

B WATER /

TANK

FLOAT ROD

FILLS

TOILET TANK
MECHAMISM

roughened. The obvious
cure is to regrind the

Y —
© "._% BT

PUT e

o T

VALVE

valve with valve-grind- Cg
‘Y

ing compound or a paste

made from fine abrasive

powder and water, Fig. 6.
All stop-and-waste

WASHER

’\/r i
STUFFING

valves have a pressure
side which must be fitted
to the pressure side of the
piping. If the valve is in-
stalled backward, it will leak water con-
tinually through the waste hole. Fig. 1
shows how a check can be made by blow-
ing through the valve. If the valve is the
globe type, open the cap that closes the
waste hole. Now, with valve turned off and
the waste hole open, you can blow through
the house or fixture end, but you can't
blow through the pressure end. On the
ground-key valve, the waste hole is opened
automatically when the valve is closed.
Pipe leaks: The best “fix-it” for a leaky
pipe is to cut out the poor section and cou-
ple the pipe ends with rubber hose and
hose elamps, as shown in Fig. 10, A repair
of this kind will last for years. 1-in. auto-
mobile radiator hose is the right size for
34-in. pipe; 34-in. garden hose will fit 15-
in. pipe. Other emergency ways to stop a
leak are shown in Figs. 11, 12 and 13. Dop-
ing with white lead, varnish or anything
of similar nature under the patch will as-
sure a good job. Of course, the best way
is to install a new pipe. When you do this
vou will need a union connection as in Fig.
14, since you can’t screw both ends of a
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WALYE LIFTED AFTER

A_WJ\%EW

REMOVING SCREWS AT POINTS A

WASHER

pipe in place at the same time. The last
ccSumn of the table in Fig. 15 will help
when caleulating pipe lengths required.
Toilet flush tank: Likely about every 2
or 3 vears the toilet flush-tank mechanism
will need attention. Worst offender is the
flush ball, Fig. 18, which becomes worn
and permits water to escape continually
into the bowl trap. Fix it by installing a
new ball, observing the clearances re-
guired, as shown in Fig. 17. Fig. 16 shows
the operation, but in actual practice you
lift the ball stem and then turn the stem
with one hand while you hold the ball in
the other. Be sure that the guide is high
enough. If it is too low, the ball will im-
mediately drop back inte the opening un-
less he]dy up by holding the trip handle.
If the new ball doesn’t stop the flow of
escaping water in the bowl trap, check the
intake valve. First, pull up the float rod.
If this stops the leak, all you have to do is
bend the float rod as in Fig. 20, to put more
pressure on the valve. If this does not stop
the leak, the trouble is probably in the
valve itself. Remove the valve core, float
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FAUCETS are wsually repaired by fitting
new faucet washer. Sequence of opera-
tions in this simple repair are illustrated

by the photegraphs on this poge

rod and float ball by unscrew-
ing the two thumhbscrews
marked A in Fig, 18. The
mechanism you remove will
look like the detail in Fig. 19.
Replace the washer at hottom
(use a faucet washer of the
right size), also inspect and
replace, if necessary, the
leather stuffing washer at the
center of the core. When re-
pairing a flush-tank valve, the
water supply must be shut off.
If the job is merely a new
flush ball you ean shut the
water off at the tank itself by
holding up the float rod. *
After the flush-tank mech-
anism has been put in good
condition, oil the trip-lever
mechanism occasionally.
Check the float ball for leaks
by shaking it gently with the
tank empty. If desired, the
end of the refill tube can be
pinched together slightly
to conserve water since it sup-
plies more than enough water
to fill the bowl trap; the end
must not be below water Jevel.
Faucets: These need atten-
tion more frequently than any
other part of the plumbing
system. They differ in ex-
ternal appearance, but the
working mechanism is always
the same. Chances are your
faucets are compression type.
If the water comes on full
blast with half a turn of the
handle, they are quick-com-
pression type. If it takes four
or five turns, they are ordi-
nary or slow-compression

MARCH, 1944

TURN COUMTER-CLOCKWISE
AMD PULL OUT SPINDLE

REMOVWE SCREW HOLDING

WASHER. TAKE OUT WASHER

FIT NEW WASHER OF
PROPER SITE, REASSEMEBLE

UNSCREW PACKING CAP
WITH MOMNEEY WRENLCH

tvpe. Both work the
same way. The fuller-
ball type of faucet has
been off the market for
a number of yvears, but is
still found in actual use.
Typical compression and
fuller faucets are shown
in Fig. 21. The compres=-
sion type is repaired by
replacing the washer at
the end of the spindle,
the whole operation be-
ing as shown in Figs. 22

IF WALVE SEAT I5 ROUGH,
(26)  SANDPAPER SMOOTH

10



If the leak is at the top of the stem, remove
the handle and packing cap and replace
the packing. If you haven't a regular pack-
ing ring, you can use candle wicking or
string moistened with oil or scap. If a
faucet leaks at the threaded part of pack-
ing cap, unscrew the cap and wrap a piece
of thread around the threaded portion.

After a faucet valve seat has been
smoothed by reaming several times, it may
require two washers instead of one to get
the necessary contact. If the valve seat is
hopelessly worn, you can buy composition
insert seats and make the valve as good as
new. For a few cents extra you can buy
a faucet washer fitted with a ball bearing
ring, which reduces abrasion wear o zero
and gives good results even on roughened
valve seats,

Removing obstructions: Every home
owner ig familiar with the force cup shown
in Figs. 27 and 28. On lavatory and bath
connections, you can get more positive re-
REMOVING OBSTRUCTIONS is less sults if the waste opening is

OVERFLOW |
PLUGGED . h'

: . i t cloth as shown
trouble when proper tools such as ST plugged with a we d ;

force :upn:nd col'-azring augers [ i n Fig, 27. Obstructions Lt‘l the
are used. Chstructions treated (U1 Sl i toilet bowl usually are easily re-

promptly seldom Lecome sBrious o L moved with an inexpensive closet

to 25 inclusive. Equally sim-
ple, the fuller faucet is re- aas
paired by unscrewing the 1,;»—‘ T
portion shown in Fig. 21 and fitting a new | | wosen G N
rubber fuller ball. . : L
Be sure the main valve is turned off be- | Nir @ e
fore you fix faucets, Open the faucet to == =y 5 con R
release standing water and back pressure, | FTOUT PLLIC 1 cpring
then go ahead with the repair. While (. | = (NGB

you're at it, inspect the valve seat (com-
pression faucets) since a new washer is of
little use if the seat is rough or scratched.
If mildly rough, smooth it with a disk of HANDLE ™ B
sandpaper on a stick as shown in Fig. 26; f?f{;""""h\ OVER”
if very rough, invest fifty cents in a faueet .o ons "\;\ -
% 63

hw
DRAIN AUGER

reamer. Of course, the faucet can leak at ld P
other points independent of the washer. n"q__&,f osit _D e —

AUGER o=

GROUMD WASHER ‘.'
TAMK LEAKS ean -a repaired by using boiler plug. if FLATY,
the tank fs no: complately rusted out, o repair of this TRy (39)

ind will give very good service

&0) ruseER”
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auger as in Figs. 29 and 33. A

somewhat similar gadget called
a drain auger, Figs. 30 and 31,
is useful for a wide variety of
“stopped-up” conditions. If
force cup and auger fail to re-
move an obstruction in a lava-
tory or sink, remove the trap
by slightly loosening the slip
joint and unscrewing the ring
at gasket joint, Fig. 32, When
replacing trap, inspect gaskets
and use new ones if needed, If
the trap is the drum type, un-
screw the cover and scoop out
the dirt and grease with a spoon
as shown in Fig. 34.

RAMNGE BOILER con be in-
stalled many different
ways. Hole in boiler tube
should point away from

QUICK
HEAT

LINE r
M (e hot water outlet to aveid
tional] cold spats in water supply

il FURMACE
i J) S e |
el

o =i
" L"'@11} 1
R
M, MO, 10.5A, STEEL

Tank leaks: The average galvanized wa-
ter tank has a life of about seven years.
When it starts to leak, you might as well
get a new one. Leaks can be stopped tem-
porarily by driving in soft wuugen plugs,

as shown in Fig. 35. More permanent is the.

regular boiler plug sold for this purpose.
To fit the i:lug, enlarge the hole, Fig. 36, so
that the plug can be inserted as in Fig. 37,
then fit the rubber washer and draw up
tight to complete the job as in Figs. 38 and
39. A similar repair can be done by grind-
ing the head of a bolt, Fig. 40, enlarging the
opening to admit it and turning it cross-
wise, using a rubber disk in the same man-
ner as with the boiler plug.

Installing new range boiler: Any of the
installations shown in Figs. 43 to 46 inclu-
sive will give good results at minimum
expense for new parts. Simplest of all is
the gas ring below the tank, shown in
Fig. 43, its only fault being that heat ab-
sorption is not efficient due to the small
tank area exposed to the gas flame. The
side-arm gas heater, Fig. 44, makes a good
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FIRE BED

set-up. A furnace coil is seldom used alone
since it works only when the furnice is
going. Fig. 9 shows how a furnace coil is
combined with a side-arm gas heater or
gas ring. The “quick heat” line, Fig. 45,
can be installed in any set-up, and has the
feature of supplying a small but very hot
supply of water almost instantly. Best of
all from a circulation standpoint is a sec-
ondary hot water line, as shown by the
dotted lines in Fig. 9. This gives complete
circulation so that the water is hot right
up to the faucet, but has the disadvantage of
continuous circulation of the water which
causes the two pipes to act as a radiator.

The boiler tube must be inserted before
the tank is set upright, Fig. 42, since it is
too long to he fitted in the average height
of a basement. The hole at top of tube pre-
vents water from being siphoned out of the
tank when the water is turned off. Its posi-
tion should be marked so that it can be
located facing away from the hot water
outlet, otherwise cold water from the hole
mixes with the hot water, Fig, 41.
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Bundle Rack on Baby's Carriage
Will Hold Several Packages

gt

Any mother who must take the baby in
its carriage while shopping will appreciate
this bundle rack, which provides a safe
place to carry her packages. Made from
thin wood strips, the rack fits under the
carriage body where it is supported on the
front axle by wires or straps around the
axle and carriage frame. The rack is open
at the front for easy insertion of packages,
which are retained by a wire and hook as
indicated.

—TLeslie A, Nicholson, Jersey City, N. J.

Gliﬂing Surface for Pantograph
By Using “Cellophane”

When enlarging a picture from a news-
paper with a pantograph, often the tracing

point of the tool will not glide easily over
the rough surface of the paper, and some-

times causes distortions or errors in the
copy. To overcome this, one artist tacks a
sheet of Cellophane on the table and slips
the news picture under it. The Cellophane
not only provides a smooth tracing sur-
face, but the pocket thus provided permits
the insertion of one picture after another
without the employment of tacks. Even
pictures that have been folded or creased
are smoothed to simplify the copying work.

Children’s Inexpensive Slide

Any kind of strong scrap lumber will
do for building this small snow slide. If
two-by-fours of sufficient length are not
available for the supports, short ones
can be spliced, which also applies to
other parts of the structure. Building
the framework against a garage saves
material and helps make a rigid slide.
When attached to one side of a building,
supports next to the building ecan be
eliminated. If this is done, first install
a two-by-four with lag screws driven
into the wall studs, and build the start-
ing platform on this, using supports on
the outer side. The inclined part is a
wooden trough with cleats to support
the bottom boards, which are spaced 14
in. to anchor the snow. The trough is
rounded at the top and bottom of the
inclined section and leads off on a run-
way. The platform is reached by a lad-
der or steps. Pack the trough with moist
snow, tamping it down thoroughly, and
make tracks with a sled having fairly
wide runners of standard spacing. When
it is cold enough to freeze, apply water
to the runway with a hose, using a fine
spray. On narrow city lots the track
can be continued as a wide curve banked
at 30 degrees and kept at least 3 ft. from
all fences or buildings, The bank is built
up of moist snow and tamped down, aft-
er which tracks are made with a sled
and then sprayed.

Shaving Conceals Screw Head

Concealing a screw head while doing fur-
niture repairing or other work where the
screw should not show is accomplished
effectively by soaking or steaming the spot
and curling up a shaving about ¥ in. thick
with a very sharp chisel, leaving one end
attached. Drill and countersink the hole
in the portion of the wood immediately
below the shaving; coat the screw with
glue and drive it in. Then lay the shaving
back, gluing it in place. Cover with blot-
ting paper and elamp until dry. When
sanded, the cut will scarcely be noticeable.
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Duplicate Angle-Sawed Shingles
Made Easily With This Jig

MAILED

EHINGLE

Whenever wood shingles are fitted along
a roof valley or other place where one side
of each shingle must be cut at the same
angle, this jig will save time in duplicating
the cuts. After one shingle has been cut
to the required angle, it is placed on a
block or plank and wood strips are nailed
along the top edge and one side. Then, a
third strip is nailed on top of the strips
flush with the ends to serve as a saw guide.
Now the cut can be duplicated on each
shingle simply by inserting it into the jig
and sawing off the waste stock as indicat-
ed, thus making it unnecessary to mark
guide lines on the shingle, or nail a shaped
one to it to serve as a pattern.

Tone of Auto Horn Changed
By Use of Small Rheostat

An ordinary rheostat switch of the type
used on a car heater can be used to regu-
late the tone of an auto horn, or to serve
as a quick means of shutting off the horn

should a short-circuit develop in the wir-
ing and cause the horn to blow continu-
ously. The best location for the rheostat is
right at the horn, two rheostats being used
for dual horns. For city driving, reduced
volume may be obtained by cutting in
some of the resistance of the rheostat, while
for maximum volume, the rheostat will be
turned to the full “on” position.

EmeryCloth Strip MarksLocation
Of Door Latch Plate

When hanging a
new door, the latch
plate can be located
aceurately by using
a strip of emery
cloth. This is folded
over the edge of the
door as indicated, so
that it is directly
over the end of the
lateh bolt. Then,
when the door is closed, pressure of the
latch spring will force the latch against the
emery cloth and make an impression on
the door casing.

Spur Corner Locks Nut Firmly
When Tightened on a Bolt

SPUR CORMER

EMERY CLOTH

The next time
yvou want to lock a
nut on a bolt and
there is no locknut
at hand, just form
&l SFH.II' O one cor-
ner of the nut by
flattening it slight-
ly with a hammer.
When the nut is tightened down against a
washer, the spur will cause the nut to tip
slightly so that it grips the bolt threads
quite firmly and will not loosen easily.

“In-and-Out” Sign on String
Is Easy to Reverse

A door sign that
may be changed
instantly with a
flip of the finger
fan be made b}.fr
ettering a piece o
cardbl;a%‘d,Pwhich
then is suspended
by a length of
string at each end.
By pushing up on ;
the lower edge of
the sign, it turns over so that 1he reverse
side is brought into view.

—G. E. Hendrickson, Argyvle, Wis.
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BEND JAWS
PARALLEL TO FIT
WIDTH OF CARS

FELT OR
RLEBER

With long-handled tongs like
these, it is easy to reach derailed
cars at far corners of a model
track layout. To make them, cut
two pieces of flat iron and bend
them to form jaws as shown.
Screw the lower jaw to a long
handle and pivot the upper one
in a slot with a small bolt. Bend
the jaws so that they will be par-
allel when opened the width of a
car, and run a cord from a hole
in the one end of the movable jaw up
through a hole near the end of the handle
and back to a hole in the opposite end of
the jaw. To use the tongs, you simply pull
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on the upper cord to open the jaw, slide
it under the derailed car and then pull on
the lower eord to grip the car.

—C. Elmer Black, Philadelphia, Pa.

Guide Wire on Ruler to Make Straight Lines With Brush

An ordinary ruler may be used as a
straightedge for drawing lines with a small
brush if it is fitted with a taut wire as in-
dicated to keep the brush away from the
edge of the ruler. As indicated, wire nails

are inserted through holes near the ruler
ends and are clinched into grooves on the
underside of the ruler where they are se-
cured with small staples. The head ends
of the nails then are bent over at right an-
gles toward the ruler edge and notched
with a file. The wire is pulled taut, wound
into the grooves and soldered to secure it.

Tweezers Made From Toothpicks
Handle Delicate Work

Modelmakers
and others who
work with tiny
wood pieces can
improvise a pair of
tweezers for this
work by gluing
three toothpicks
together as indi-
ERbegl. T]bl,: t:re?z- GRIPS
ers may be used as
cluing clamps to « S\ SCAEWS \
hold pieces together while the glue dries,
or to grip and hold small screws, bolts or
nuts while inserting them.

FLAT TOOTHPICKS
B,
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94 Qun Mahing
BUILT-UP TURNINGS

Part Two

PGST-BLOCKING gets its name from the fact that the

work is built around a central stem or post. In its artistic
form, built-up work of this kind does not differ greatly from
conventional post-hlocking used to build up wood for large
spindle turnings, except that the woods in the build-up are
selected for color contrast,

Mechanies of post-blocking: Mechanieal operations in-
volved are simple and should be learned by making a planned
design before doing any creative work, A good practice
piece is the lamp shown in Fig. 43, Dimensions of the project
are given in Fig. 49, which also shows how the various layers
of wood must be arranged around a central core. The first
operation is to make the core. In this instance, the hole
through core center for the lamp cord was run in after
turning, as shown in Fig. 44. However, if suitable drills are
not available, the core should be grooved centrally and glued
up in halves to form a square as
in Fig, 45. Notice that the groove
is stopped short of the end of
work to provide solid stock for
centering, After the work has
been turned, it is a simple matter
to drill from the ends into the
groove. Fig. 48 shows an optional
but worthy point in the build-up.
Here the core is centered and

-"; PIPE MIPPLE

FgHOLE| | - 1
, FoR | -

ROUT OR SAW"
157 X 2 GROOVE

BURD-UP
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checked carefully before any layers of
wooed are glued to it. Exact centering of the
work is important to avoid a lopsided fig-
ure. Fig. 47 shows the first set of blocks
glued in place, with the edge slightly over-
hanging the core. After the glue has dried,
the overhangs are dressed off flush to per-
mit addition of the second pair of blocks,
Fig. 48. In the same operation, the g-in.
maple squares are tied into openings pre-
viously cut along the edges of the wood.
After the glue has dried, the edges are
again dressed flush to form a level surface
for the third pair of blocks, continuing this
procedure, a pair of blocks .at a time, until
the build-up is complete. Execeptlions are
the two outer layers. Since these do not
overlap, they ean be glued faee to face at
any time, and the double blocks can bhe
fitted to all four faces in one gluing oper-
ation as shown in Fig, 51,

Throughout the build-up it is permissi-
ble to use small brads to hold the blocks
in position so they will not slide when
clamping pressure is applied. Needless to
say, the brads should come in portions of
the work well ingide the turning, Any kind
of glue can be used provided it holds tight-
lv and permits a reasonakble length of time
to position and clamp the blocks. Turning
the complete assembly follows standard
practice. Fig. 50 shows sizing cuts run in,
while Fig. 52 shows the work being finish-
sanded.
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= JOINT HERE 'WILL
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IMVISIBLE
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WELL FITTED,I

JOINTED
RIMNG

OUTER LAYER u,ss FULL RING—WOOD COMES  JOINED RING— WOOD WHOLLY CORMER ELDCK.S
THAM '4 OF CIRCLE IMSIDE DIAGOMALS WOOD CUTS ACROSS IHSIDE TURNING RABBETED
: THE DIAGOMAL CIRCLE INTO CORE

Dressing overhangs: It will be apparent that
dressing the overhanging edges is the prineipal
mechanical operation involved. Two good meth-
ods are shown in Figs, 53 to 56 inclusive, one using
a shaper and the other a ecireular saw. The shaper
method requires a straight cutter and guide mﬁar
of the same diameter. The work is guided along
the eollar, the cutter trimming the overhang ex-
actly flush. The zaw method requires a wood guide
clamped to the regular fence. The guide is located
exactly flush with face of saw, Fig. 54, When the
work is pushed along the guide as in Fig. 56, the
overhanging edge is sawed off flush. In each case,
trimming should be followed by a very light jointer
cut or a hand rub on a sheet of sandpaper over a
perfectly flat surface, such as the saw table.

Basic figures; The six basic figures in post-
blocking are shown in Figs. 57 to 61 inelusive, each
example showing the build-up for a single ﬁgure
except Fig. 60 which illustrates both the split ring
and joined-edge spot. The rules governing these
figures are simple: Edge spots and full rings must
come inside the diagonals of the turning square.
The joined ring cuts the diagonal, the split ring is
wholly ingide the largest furning eire Sﬁ and the
corner figures lie on the diagonals. Any shape of

t-blocked work will show one or more of these
ie figures. Projects can be planned to include
as many of the basie figures as desired

Layout for original designs: Creative work re-
quires some sort of advance drawing in order to
determine how the build-up will look when turned.
This can be very elementary, or complete right
down to the finished shape, as shown in Fig. 62. In
all cases, start with the contour outline of the proj-
ect, and above it draw the largest turning diameter
and the diagonals of the turning square. The con-
tour and plan are then sliced off layer by layer to
form the basic figures. To determine the full shape
of any figure, consider the edge spots shown in
Fig. 62. The edge blocks cut the contour at points
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/ (CAM ALSCH BE
1 INVERTED]

.'/
LAY SOUARE

f;? VCORMER

- EDGE
gg( SPOT

P NINE
5 BlAMDMND

HINE DIAMOMND CHECKERED SPUIT RIMNG V-CORMER SCUARE FIGURE

A and B, marking the height of the edge spot. To obtain
the width, draw line CC across the widest part of the
turning. With center O and radius OC, describe an are
cutting line AB at point F. RF, then, is the half width of
the edge spot, and is transferred with dividers to line CC,
establishing the point N. With the limits of the figure thus
set, it is easy to sketeh in the approximate shape of the
edge spot. Very exact work can be done by drawing addi-
tional guide lines across the turning. A second example
in Fig. 62 shows the development of the split ring shape.
The top limits of the ring will be marked by lines drawn
from the plan intersecting the contour of the turning. Now,
imagine you want to determine the width on line TS, With
dividers at S and radius ST, describe an are cutting the
vertical line at P. Measure from P to TS and set off this
dimension from S to establish point K. If vou are not famil-
iar with this type of drawing, vou will find the layout a hit
confusing at first, but actually it is not difficult, especially if
vou make the sample project first to use as visual evidence,
Variations of basic figures: Figs. 62 to 67 inclusive show
variations of basic figures, In Fig. 63, the single diamond
of the original design is
enlarged and laminated
to form a nine diamond.
In Fig. 64, the split ring is
laminated instead of be-
ing solid wood. Fig. 65 il-
lustrates the use of solid
inlays and the develop-
ment of the V-corner.
Fig. 66 shows the sguare
figure, and Fig. 67 shows
how basic figures look in
an eight-side block. In
most of these examples
the design variation is
pictured as being stopped
inside the turning instead
of running right through.
This usually is good prac- (o -
tice since intricate corner EIGHT-SIDED BLOC
ﬁg'ures’_ etcu ﬂften show PIECES OF JOIMED RIMNG
as mere slivers of wood if RARMPATERS WY IR ey e
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B-51DE BUILD-UP FOR SHALLOW FORMS

carried right through the turning
from end to end. Fig. 68 pictures

the attractive effect possible by
laminating simple basic figures,
and Figs. 69 and 70 show how even
one basic figure in an eight-side
block produces a pleasing design.

Eight-side blocking: Six or
eight-side blocking is excellent
for shallow forms such as bowls or
boxes. Fig. 73 is an example of an
eight-side block. The shallowness of the
project permits a difference in working
which is both simple and accurate, Start
by cutting the square core a little oversize,
Center the work in the lathe and use the
dividing head to set off eight holes on the
top face of the core, as in Fig. 72. Make a
plywood guide block as shown, with dowel
pivot and index pin to fit the holes in the
work. Now, fit the work on the guide block
and fasten this to the circular saw miter
gage. Rotate the work four square to trim
the core to net size, as shown in Fig. TL
Fit the first set of blocks in place, Fig. 74,
then trim the eorners of the core as in Fig.
75, which also trims the first set of blocks
at the same time. Glue the second set of
blocks, Fig. 76, then trim the first set to
net thickness, Fig. 77, which also trims the
ends of the second set of blocks. Proceed
in the same manner until the build-up is
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complete as in Fig. 78. Fig. 79 shows a plan
of the build-up. It will be noted that the
basie figures are the same as for a four-
block. Very thin stock must be used to
keep the full rings inside the diagonals.
Turning follows standard practice, the
work being inspected frequently to note
how the figure is developing.

(Conclusion)

Removing Spots From Wallpaper

Almost any grease can be removed from
a papered or plastered wall with a paste
made by mixing powdered China clay, 2 or
3 oz., with enough carbon tetrachloride tor
form a thick paste. With a table knife
spread a layer of the paste over the spot to
be removed, let it dry and then dust it off.
Some spots may require a couple of appli-
cations—Fred D. Johnson, Toronto, Can.
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TRANSFER
| PATTERM

CARBON §
PAPER

? MACHINES |

e

’ Uppzr lefi: Us[ng carbon paper, and a
nail in the needle holder, @ sewing
machine provides g novel way of
transferring a used embreoidery pattern
which no longer can be transferred by
heal. The stamping, which is done with
a heavy cardboord under the work,
transfers tiny dots to the cloth. Abovae:
Easily soiled curfain material can be
kept off the floor when hemming it
if a pillow cose is attached fo the
edge of the machine fo catch the work

Where much hemming is to be done, or where

it may be objectionohle to moke holes in the

material with pins, considerable time con be

saved by using paper clips to hold the hem
instead of basting it

Above: Ta keap thread from unwinding tao
fast and becoming wound around the spin-
die when sewing ot high speed, pldce a
rubber washer under the spool to provide
friction. Lleft: By using the presser foot of
the machine os o hold-down when basting,
you'll be able to do the wark mere quickly
and with better results, oz the c¢loth <on
be held tautly as it iz stitched o aisure the
hem being straight and uniferm
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Soldier Builds Rack in Barracks
To Hold Shoe for Shining

STUDDIMG —

A soldier built this simple rack on the
wall of his barracks to simplify the job of
shining his shoes. It consists of an ordi-
nary shelf projecting from the wall and a
length of 2 by 4-in. stock, which is wedged
between the shoe and a block nailed to the
wall above the shelf to hold the shoe firmly
on the shelf. If desired, a shaped block can
be used in the toe of the shoe, using a
string tied to a screw eve in the block for
removing it. When held in the rack, a shoe
is at a comfortable position for shining.

—Sgt. Frank J. Duca, Camp Pickett, Va.

Paper Wedged on Sanding Block

Changing paper on this sanding block is
just a matter of removing and inserting a
couple of thin wedges. Made from a short

SANDPAPER
ke
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piece of 2 by 4-in. stock, the block is slot-
ted at each end to receive the ends of the
abrasive paper which is held by pressing
a couple of thin hardwood wedges into the
slots. Covering the bottom of the block
with thin felt provides a smooth, resilient
backing for the paper.

—P. B. Read, Chicago.

Solder Stiffens Lamp Pull Chain
To Keep It From Tangling

The annovance
of having the pull
chain of a lamp
socket snap up-
ward and become
entangled when
released can be
avoided by stiff-
ening an inch or so
of the chain close
to the socket with
a little solder.

Rubber Tube Serves as *"Bulb”
On Medicine Dropper

When a medicine-dropper bulb cracks
or breaks and another is not at hand, re-
move it and sub-
stitute a short
piece of rubber
tubing. In use, in-
sert the dropper
into the liquid,
place the finger
tightly over the
end of the tubing
and remove the
dropper. The
dropper will hold the liquid inside it until
air is allowed to enter the tubing arcound
the finger. Slightly loosening the finger
pressure on the tubing will permit the lig=-
uid to escape a drop at a time.

Indelible-Pencil Marks Removed
With Emery-Cloth Eraser

v EMERY

sl

TUBING

If you experi-
ence difficulty in
removing indeli-
ble markings with
an ordinary rub-
ber eraser, try us-
ing one made of
emery cloth. Just
remove the eraser
from a pencil, roll
a narrow piece of
emery cloth tightly and insert it into the
ferrule. The fine emery wears away the pa=-
per surface, but does not break the fibers.
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Critically counterbal-
aneced and riding on ball-
bearing skate wheels,
this lightweight attic
ladder is easy to raise or
lower. By using a pail
filled with sand as a
counterweight, it's a
simple matter to find the
exact balancing point of
the ladder. From the de-
tail below you can see
how sides are added te
the trap door to which
sets of skate wheels are
fastened to engage hard-
wood cleats screwed to
the sides of the ladder.
The pulleys should be lo-
cated high enough over-
head to keep the pail of
sand from touching the
attic floor when the lad-
der is drawn up.

17 X 117 HARDWOOD

TRAP DOOR

MARCH, 1944

dappecring
ATTIC LADDER

115



Thread Spools Provide Holders
For Card Writer’s Brushes

Several empty thread spools glued to the
back ledge of his work table were used by
one card writer to hold his brushes con-
veniently at hand. The brushes are merely
inserted into the spools as indicated.

Pencil Drawings Made Indelible
By Dipping in Skim Milk

PENCIL DRAWING Ordinary pencil
drawings or writ-
ing may be made
more permanent if
they are sub-
merged in a pan of
skim milk for sev-
eral seconds. Aft-
er removal from
- the milk, they are
hung up to dry, and care should be taken

that no moisture marks or streaks are al-
lowed to form.

Effective Rock Specimen Mounts
Made From Caster Cups

Mineral ecollec-
tions are displayed
inexpensively and
to great advantage
if the individual
specimens are
mounted on glass
caster cups. Set in
plaster of Paris,
which is poured
into the base of
the caster, the
specimens are
held permanently in the best position to
show their distinctive features. With an
identifying label pasted on the side of the
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caster cup and another, carrying collecting
data, on the bottom, each specimen is com-
plete. Available in various sizes and col-
ors, the easter cups can be used with a wide
variety of rocks.

FingerRingsKept Safe on Hairpin
While Washing Hands

For women
whose finger rings
must be removed
before washing
the hands, the fol-
lowing simple
trick keeps this
jewelry from be-
ing mislaid, for-
gotten or stolen in L
a public place, or -
from washing down the drain: Remove a
hairpin from the hair; put all the rings on
it and replace it firmly in the hair again.
In this way the wvaluables are never laid
aside and forgotten.

Pencil Stub in Bamboo Holder
Is Good to Last Bit

Peneils ean be
used much longer
than would ordi-
narily be possible
if they are slipped
into bamboo hold-
ers. Take a piece
of bamboo with an
inside diameter to
fit snugly on a
pencil and cut it
about 1% in. from
the joint. One that has an inside diameter
slightly smaller than a pencil can be
reamed out with a tapered reamer, which
gives the advantage that the pencil will be
gripped firmly. Leave enuuﬁ on the op-
posite side of the joint to make a good grip
for the hand while writing.

Sinker Is Handy Punching Anvil
For Modelmaker’s Small Parts

Modelmakers
will find that a
flattened lead
fishline sinker
provides a handy
anvil when
punching holes in
thin metal. The
sinker is attached
to the bench with
tacks inserted
through the wire
eyelets.

LEAD SINKER

HAMMERED FLAT




Small Boat Driven by Washing-Machine Engine

Practically all the ad-
vantages of an outboard
motor with none of its
disadvantages are claimed
by the builder for this
small inboard job. It is
economical and is light
enough for the smallest
boat, and consists of an
air-cooled engine of the
washing-machine type
belted to the shaft-and-
propeller assembly of a
discarded outboard mo-
tor. An unusual feature
is that the driver can
bring the boat to a com-
plete stop and back it up
simply by turning the
steering wheel, This is
possible because the rud-
der rope is wound around
the outboard shaft hous-
ing, making it possible to
rotate the propeller
through a complete circle,

The stock engine muffler,
which is mounted on an
exhaust pipe outside the
boat, reduces the usual
outboard noise. The en-
gine is cooled adequately
by means of ventilating
holes drilled through the
forward bulkhead. The
propeller-shaft assembly
is pivoted to the boat stern by means of
suitable brackets as shown in the lower
right-hand detail. A pulley of a size 1o ro-
tate the propeller at three times the engine

speed is fitted to the upper end of the pro-
peller shaft, and is belted to the engine, the
belt running over two idler pulleys as
shown in the lower left-hand detail.

Easv Mel:hod of Running Wires Through an Offset Shaft

VENTILATING
SHAFT

MARCH, 1944

The problem of running wires through a
narrow ventilating shaft, which contained
an offzet, to install a 1elephune in my third-
floor dormitory room, was solved in the
following way: A tennis ball was taped to
one end of a long, strong cord and let down
the shaft to the offset.” Then, a long stick
having a short arm attached at right angles
to the end, was lowered into the shaft to
the offset, after which a twist of the stick
knocked the ball from the offset so that it
dropped to the bottom of the shaft. By re-
moving the ball and tying the cord to the
wires, it was then a simple matter to pull
them up through the shaft. Of course, this
idea can be used only where it is possible
to gain access to the upper end of the
ventilating shaft.

—John E. Keyes, Prineeton, N. J.
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Humorous paper cutouts offer new
possibilities for unusual invitations,
announcements and greeting cards

\l ITH the use of paper cutouts as
props in making tabletop scenes to
photograph, you can exaggerate, inject
humor and even emphasize abstract
ideas—something that is almost impos-
sible to do with a eamera alone. Practi-
cal applications are distinetive greeting
cards for birthdays, holidays and other
occasions, invitations to parties, an-
nouncements, movie titles, bookplates,
restaurant menus and attention-getting
pictures for advertising purposes.
About the simplest type of photo eut-
outs are illustrated in Figs. 3, 4 and 7.
These suggest an auto ride in the city,
a train in the mountains
and a sailboat, all done in
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unconventional mcdern T
lines. The effects are ci-
tained largely by means
of shadows, one cutout
bkeing placed in front of
another, with sufficient
space between them to
got desired effects. The
cutouts may be laid down
horizontally on a table,
small blocks being used to
separate them as shown in the k
inset above Fig. 7, or they can =5
be arranged vertically. In the B
latter case blocks may be

glued to the reverse side to

serve as supports or the cutouts them-
selves may have extended bases which
are bent over to hold them upright. Gen-
erally the vertical arrangement gives the
photographer greater flexibility in ma-
nipulating his cam-
era, whereas the
horizontal arrange-

ment makes it necessary to have the cam-
era pointing downward for which special
facilities are required.

To produce photo 1, which provides a
novel picture on an invitation to a house-
warming party, the cutouts were handled
like objects on a movie lot. Fashioning a
paper house having a roof and two sides
is all that is necessary to obtain the
three-dimensional effects. Note that the
picture is made without exactness of pro-
portions, in order to get simple but strik-
ing effects that are more decorative than
realistic. A model house made in great
detail, with a natural appearing tree and
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For home-movie titles, you can sef
up a paper stage with curtains
bearing the titles. If desired, cut-
out figures may be ploced as
shown in Fig. 8 to lend additional
interest to the title picture. Details
of arrangement are shown in Fig.
10. The “proscenivm® is clamped
to an arm bent at right angles
and held by .a lomp standard

fence, would have looked too
stiff, leaving nothing to the im-
agination. The walls are folded
to stand erect, and the roof, cut
from paper of a different shade,
is placed loosely on top. The
tree, which is merely suggested
by the loosely cut design to
partly simulate the general
shape of one, was set to lean
against the house., To cut the
outside of such subjects, you
use a pair of scissors but for

inside openings a sharp, pointed knife is
best, as shown in Fig. 2. To follow the orig-
inal penciled outlines and still keep the
paper clean for photography, draw the de-
signs in reverse and bend the pieces zo that
the clean side is exposed to view. When-
ever important parts of white paper cut-
outs are placed in front of others so that
the individual pieces do not stand out suf-
ficiently, you can use paper of slightly dif-
ferent shades, or you ean do some shading
with crayon, soft lead pencil, brush or
airbrush. Shading with pencil was resorted

to in making the woman's hair contrast

with the house in Fig. 1. Her face and fig-
ure stand out in relief against shadow and
need no shading,

Fig. 5 is an invitation to a quiz party.
Like Fig. 1, the subjects were cut out of
white drawing paper and bent to shape.
Bending paper is an easy way to introduce
depth although a little airbrushing or shad-
ing with pencil will help where bending is
not feasible, Sharp bends such as are need-
ed to simulate a book and parts of a bench
or desk, are made after scoring the paper
with a knife. The round front of the globe
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is held in shape with a
paper ring. A black card
with white lettering rep=
resents a blackboard.

In some cases paper
cutouts can be use:i)in
conjunction with real ob-
jeets if the latter are small
enough to be included in
the picture, as for in-
stance in Fig. 6, which
depicts paper chefs pre=
paring a salad. Here the
actual vegetables, a knife,
a spoon and even a page
from a cook book are
shown. Such a picture on
a menu, cook-book “jack-
et” or in an advertise-
ment helps to make it
distinctive. Another pop-
ular application of cut=
outs is the making of
home-movie titles, an ex-
ample of which is shown
in Fig. 8 The setup con=
sists of a dull black paper
proscenium with a light
paper “curtain” behind it,
on which the lettering is
carried. The opening title
may well include the
photographer’s name. A
little trumpeter is placed
at one side where it will
be in good contrast. Note
in this case how the
trumpeter has been shaded for extra detail.
To hide the uneven lines at the bottom, a
paper “ramp” slightly wider than the scene
was set directly in front of it. Fig. 10 illus-
trates how the proscenium was held to a
crosspiece by means of two C-clamps, the
crosspiece being a metal rod bent at right
angles and inserted in a lamp standard.
The piece of cardboard serving as the cur-
tain is held with a C-clamp attached to its
lower edge and laid on the table.

“Priorities"” is the subject of Fig. 9. The
various objects such as the airplane, de-
stroyer, tank, ete., were cut out of paper
and set up in a pleasing arrangement.
plane was heldﬁ)}f a pin while the base of
each of the other parts was bent back to
make it stand upright. Small blocks glued
to the parts also could serve the purpose.
When the arrangement was completed, a
spotlight was placed on the right-hand side
to produce long shadows, which gave a
three-dimensional effect, although the cut-
outs were perfectly flat. The unusual pho-
to shown in Fig. 11 represents a grocer re=-
moving a can from the top of his stock.
Here the paper models were laid down on
blocks which separated them from a col-
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ored background. The third dimension was
real in this case as the stacks of cans are
three rolls of paper with lines and slight
shading to simulate individual cans. Light-
ing from both sides helps to give depth.

Iodine Removes Spots on Prints

Tincture of iodine will remove black
spots on a print caused by pinholes in the
negative. Apply a tiny bit of iodine to the
spot with a fine-pointed brush, then a bit
of plain hypo, and the spot will be gone.
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Carpet Tacks Remove Sediment
Inside Developer Bottle

Hard-to-remove sediment that collects
in bottles used to store developer can be
cleaned dut easily with a handful of carpet
tacks. The hottle is half-filled with warm
soapsuds, the tacks poured in, and the bot-
tle shaken vigoro

Cork Protects Tank From Dust

Before putting
away a developing
tank after using it,
wash and dry it
and place a cork in
the opening in the
lid. This will keep
dust from entering
the tank while it is
idle and it will be
clean and dry
when you want to
use it again.

Oatmeal Box Straightens Prints

I have found
that curled glossy
prints can be
straightened in
about an hour by
rolling them face-
side-out and plac-
ing them in a
round carton such
as used for oat-
meal A rolled
magazine placed
inside the prints
forees them

against the outside of the box. Several
prints can be treated at the same time in
this manner.

—F. N. Vanderwalker, Flossmoor, TIL.

Cellulose Sponges Kept in Water
Remain Clean and Soft

Cellulose
sponges used to
wipe surplus wa-
ter from negatives
should be kept in
water at all times.
This keeps the
sponges clean and
soft with no possi-
ble rough edge to
seratch a negative.
Screw-top glass
jars are handy for
this purpose.

Preparing Photos for Lettering

Before lettering a photo, prepare the
surface by rubbing it lightly with a small
swab moistened in water. When the sur-
face feels slightly “tacky,” it is ready for
lettering. India ink used in a number 303
lettering pen point is recommended, but
almost any good ink and fountain pen will
do. Sj.uuls;r treatment is ideal for photo
surfaces to be tinted with transparent wa-
ter colors or for airbrush retouching.

Four Safety Pins Hold Print Flat
On Cardboard While Drying

Four safety pins can be used to hold a
photograph flat on _a piece of cardboard
while it is drying. No holes will be made
in the print if the pins are used as shown
as the spring of the pins pressing the
rounded heads down on the corners of the
print will hold it in place.




T'S neither difficult nor expensive to
build one of these chick brooders, which
are controlled automatically to maintain a
given temperature inside the brooder. A
burner type is pietured in Figs. 1 and 2 and
an electric type is shown in Fig. 7. Both
brooders are controlled by thermostats as-
sembled and used like those on the electric
and kerosene incubators described in the
previous issue of Popular Mechanics.
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The electric brooder is made of pine and
hard-pressed board assembled as indicated
in Fig. 7, which also shows the skirt, the
positions of the vents, and how the electric
cable enters the brooder through a porce-
lain grommet. The skirt should clear the
floor by Y in., and should either be scal-
loped or cut in strips to permit the chicks
to get in or out easily without exposing the
brooder to too much floor draft. The heat-
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ing system consists of two bulbs
and a bi-metal bar thermostat
connected as shown in the wiring
diagram of Fig. 8. The latter also
shows the positions of the bulbs,
which are covered with shades and
baffles of black sheet iron assem-
bled as in Fig. 6. The thermostat
is located between the bulbs and
clears the floor by 6 in. It is shield-
ed with screen wire as indicated
in Fig. 9, one end of the wire being
open to permit adjustment.

Construction of the hood or en-
closure for the burner type of
brooder is similar to that of the
electric type except that it is flat
at the peak and is provided with
a pair of rafters in the center.
Vents on this model are on top in-
stead of in the gables. The brooder
is heated by an ordinary kerosene
lamp, and the temperature is reg-
ulated by a damper arrangement,
which is actuated by an expanding wafer.
The thermostat arrangement is the same
as that of the kerosene incubator, except
that the heating is direct without a water
radiator, When the temperature inside the
brooder drops below that for which the
thermostat is set, due to free exit of the
heat through the chimney as indicated hy
detail A in Fig. 4, contraction of the wafer
allows the damper to drop down on the
chimney and cause the heat to pass through
the horizontal sheet-metal flues as in de-
tail B. Positions of the flues and general
assembly of the hood, or enclosures, are
shown in Fig. 3. Assembly of the heat-
control mechanism also is shown. With the
connecting link close to the fulerum and a
long arm for the damper, a very small ex-
pansion or contraction of the wafer causes
considerable travel up or down by the
damper. The horizontal flues with the
chimney are fixed in the brooder, the flue
ends being insulated with sheet asbestos
where they pass through the wood ends of
the brooder. A flanged hood rests on top
of the flues to direct the heat downward.

All sheet metal work must be riveted,
brazed or welded at the joints. Fig. 5 shows
the flue with chimney, flanged hood,
“stove” and pan, as well as the sheet-iron
chimney for the lamp. When lifting the
brooder off the lamp, a sandbag counter-
balance will be a great convenience as
shown in Fig. 1. Note that the stove with
the lamp inside it is not secured to the
flue, but remains on the floor when the
brooder is lifted. The flue rests on top of
the stove, and has an opening to receive
the top of the lamp chimney.

The brooders should be operated about
24 hours before the chicks are placed in
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them, and they should be operated in a
room, basement, garage or brooder build-
ing where the temperature can be kept
high enough to avoid too great a difference
between temperatures inside and outside
the brooder. Temperature under the
brooder itself should be 92 to 95 degrees
at the edge under the canvas skirt. It will
be warmer, of course, near the stove or
directly under the bulbs of the electric
model, but chicks can move freely and will
instinetively go to the part of the brooder
that is the most comfortable. Tempera-
tures can be reduced two or three degrees
each week until the seventh week, after
which a temperature of 70 to 75 degrees
should be maintained until outside tem-
peratures make artificial heat unnecessary.
Cover the floor under and around the
brooder with %% in. of clean sand and
spread peat litter, straw or similar material
over it to a depth of about 1 in.

Renewing Old Whetstone

Old whetstones may be renewed if they
are dressed down level by scouring on a
sheet of coarsest aluminous-oxide cloth.
Use water, not oil, during this process.
Mount the thin stnp of stone remaining in
a hardwood block soaked in boiled hnseed
oil. Use only clean water when sharpening
tools, and stone the full length to avoid
hollowing the center. As the stone fills up
from use, scrub it frequently with water
and pumice, using a stiff brush.
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Chisel to Cut Sheet-Metal Drums
Made From an Old File

113" FILE

You will find a chisel like the one shown
very handy when cutting old il drums and
other cylindrical objects of sheet metal.
Made from a discarded heavy file, the chis-
el has a half circular cutting edge that
makes it easy to hold the file against the
work. Instead of beveling the cutting edge
like that of a cold chisel, it is ground square
or at right angles to the surface of the file,
This method of grinding makes it easier to
follow a guide line, as both sides of the
cuiting edge produce a shearing action.
There-will be a slight waste of material in
the form of a shaving of the same width as
the chisel. The tang of the file is broken
off to provide a good hammering surface.

—R. York, Chicago,

Large V-Block Easily Adjusted
For Various Types of Work

One mechanie
who often had to
drill work that
varied over a wide
range of diameters
made up a V-block
like the one shown
that could be in-
stantly adjusted to
accommodate the
work at hand.
Also, the block
was found handy
to hold work of ir-
regular shape for
drilling as shown in the upper detail. The
block consists of two hardwood blocks
hinged to a suitable base so that they form
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a V-shape when raised. Curved, slotted
metal pieces at each end fit over bolts in
the base to lock the adjustment.

Spectacle Case Grips Weight Slips
To Prevent Scattering by Wind

An old spectacle
case of the type
that has a spring-
hinged cover is
ideal for gripping
small papers
where they might
be scattered by
the wind. As an
example, one
shipping clerk has
a case screwed to
the top of his out-
door seales to hold
weight slips. Another example is an aue-
tion clerk, who uses a spectacle case to
hold paper currency when making change
at sales held outdoors.

Handle to Hook Chain Hoist

Over High Bar or Beam

5 ROD,5 LONG Instead of uSi-n.g
- a ladder every
time it was neces-
sary to suspend a
chain hoist from a
bar or beam over-
head, one auto
mechanic fitted
the chain hook on
the hoist with a
handle so that the
| hook could be put
in place from the
floor. The handle consisted of a short rod
welded to the hook as shown to slip in
the end of a suitable length of pipe.

Selecting Right Socket by Color
On Four-Way Wheel Wrench

The annoyance
of hunting for the -
correct size socket
on a four-way
wheel wrench can

WELDED

be avoided by s
painting a differ- Ve GREEN
ent color band on Oy
each socket shank,

Memorizing the color of each socket will
enable you to select the desired one in-
stantly. If most of your work is done on
only three or four cars of ¢ifferent models
or makes, then the markings on the wrench
can be identified with the make of car using
each particular socket.
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CIRCLE-CUTTIMNG ATTACHMEMNT—
Clamped fo an oxy-ccelylene cutting
torch o5 shown, this attachment, which
can be adopted to fit two or throe-tube
torches, provides an adjustable center
paint that makes accurate circle cutting
o matter of moving the torch around
like o compass. As the welder daes not
hova to waich the burning-line as close-
Iy a5 when cutting freehand, he is less
likely to inhale the fumes from the
torch flame. The painted rod is held in
a punch mark made in the work, ond
the size of circles possible is limited
only by the length of the torch tubes

BEVELING—Ragged bevels that result
fram inability ta held the torch steady
freehand are overcome by clamping o
straightedge parallel to the edge of the
work os shown below, against which
the tarch tip can be guided at the

preper angle a3 it is drawn alang

TORCH

TRAMMEL POINTS—The circle-cutting attachment will

serve double duty as o trammel point when clamper!

to one end of o hardwood stick os shown at the right,

the opposite end of the stick being fited with a sim-

ilar point, except that it is made without the V-notch
a! the bottom and has o straight, pointed rod
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Papering Brush Hung on Table
Saves Paste, Avoids Disorder

To save paste and aveid messing the pa-
pering table or the paper itself by laying
his brush upon them, one paper hanger
provided the brush handle with a screw-
eye and the table with a hook so that the
brush could be suspended, as shown, to
drain into the pail when not being used.

Sack Needle From Umbrella Rib

Reguiring a
stout needle to
mend grain sacks,
a farmer made one
from a discarded
umbrella rib. A 6-
in. length of the
rib was ground to
a tharp point at
one end and filed
across the eurved
edge to form an
eve for the twine.

Easy Method of Measuring Liquid
Flowing Through Pipe

You can com- G oay
o \
-

pute with surpris-
ing accuracy the
flow in gallons or
cubic feet per
minute of water,
oil, gasoline, ete.,
issuing from a
horizontal pipe by
the following yule:
Multiply the
squared inside di-

128

ameter of the pipe by distance X. Multiply
this result by 2.56 and then divide by the
square root of distance Y. As an example,
assume that the inside diameter of the pipe
is 2 in., distance X is 20 in. and Y is 25 in.
Therefore, 2 squared is 4, which, when
multiplied by 20 egquals 80. Multiplying
this by 2.56 equals 204.8, and then.dividing
by the square root of 25, which is 5, we get
a flow of 4096 gallons per minute. If the
flow in cubic feet iz desired, divide the
number of gallons by 7.5 as there are ap-
proximately 7.5 gals. in a cubic foot of lig-
uid. When making the measurements be
sure that distance X is projected horizon-
tally from the top surface of the water at
the pipe. Also, you can simplify the prob-
lem if point P is located so that distance Y
is 9, 16, 25 or 36 in. as the square roots of
these numbers are exactly 3, 4, 5 and 6.
—W. F. Schaphorst, Newark, N. J.

C-Clamp Used as Type-High Gage
A type-high
gage for use in a
composing room
can be made inex-
pensively from a
ten-cent C-clamp.
Select a clamp that
hag as nearly as
possible the de-
sired jaw spacing
and remove the
gserew. Then attach a strip of metal or
hardwood to one jaw, as shown, to pro-
duce the exact spacing desired between the
jaws. If the face of the other jaw is rough
or irregular, it should be filed flat and
smooth before applying the spacing strip.
—Albert Stewart, Kansas City, Mo.

Hook on Soldering Iron Shank
Aids in Opening Metal Seams

‘When a soldered
seam on metal
roofing or other
sheet-metal work
iz to be opened for
remaoval or repair,
it is customary to
employ an old
chisel, file or sim-
ilar tool to hold
the seam apart
temporarily until the melted solder has
cooled. To do this without the use of an
extra tool, one tinsmith uses a soldering
iron having a stout hook welded to its
shank. The hook is inserted under the up-
per sheet ag the zeam is loosened, after
which it may be moved along to separate
the seam as the work progresses.

FPOPULARE MECHANICS




Simple Ozone Generator Purifies Air in Home

SCREEN WIRE OVER WOOD FRAME

5,000 OR 7,500-VOLT,
_ LUMINOUS-SIGH
TRAMSFORMER

4 TUMBLEES
COMMECTED
M PARALLEL

BATTERY JAR LISED
IMNSTEAD OF TUM-
BLERS IF TRAMS. HAS
SECONDARY VOLTAGE
OVER 7 500 VOLTS

KEEP SPACING ;
BETWEEN LEADS LI
OVER 2° 1

CARDBOARD. HOLDS
IMSIDE SCREEM

QUTSIDE SCREEN

GLASS TUMBLER

- WOOD BASE

= INSIDE SCHEEM

This inexpensive ozonator will quickly
freshen the air in a room or destroy un-

leasant odors. Qzone, which is produced

y the generator, is a form of oxygen that
is unusually active. The odor of ozone of-
ten is noticeable after a thunder storm
when lightning produces it from oxygen in
the air. In its simplest form, which is ade-
quate to purify the air in an average room,
the ozonator consists of a luminous-sign
transformer of 5,000 to 7,500 volts having
the secondary or output side of the trans-
former wired to a couple of screen-wire
sleeves on a glass tumbler, which serves as
an insulator between them. Because of the
tendency of high-tension current, which
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the transformer produces, to arc through
the air between closely spaced wires or
electrodes, the lead wires must be kept
at least 2 in. apart, and the screen wire
sleeves must be located at least 2 in. from
the top of the tumbler. The outside sleeve
is held on the glass by friction of a close
fit on the slightly tapered sides of the
glass, and the inside sleeve is kept in
place by a rolled piece of cardboard. For
an ozonator of greater eapacity, four glass
tumblers wired in parallel can be used as
indieated in the lower right-hand detail,
If an ozonator to take care of several
rooms is desired, larger containers, such
as glass battery jars, can be substituted
for the tumblers. A transformer having an
output greater than 7,500 volts is needed
to operate the larger ozonmator. A wire-
sereen enclosure, the top of which can be
opened, prevents any danger of receiving
shocks—J. F. Weber, Mauston, Wis.

Adhesive Labels Typed Easily
When Stuck to Waxed Paper

If short lengths of white adhesive tape
are stuck to sheets of waxed paper, they
can be run through the typewriter and
typed for use as labels. They are easily
removed from the waxed paper and are
useful in labeling drawers, filing boxes,
sewing cabinets, jars, ete.
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AB RASIVE
CUT-OFF
WHEELS

Running at surface
speeds of 2 to 3 miles
per minute, abrasive
wheels cut materials
of any hardness

By H.).Chamberland

ALTHUUGH about seventy-five percent

of all metals are cut with either power
hack saws or bandsaws, the most rapid
method known is abrasive cutting. Origi-
nally, cut-off wheels were used to remove,
previous to salvaging, broken sections of
drills, end mills, turning or forming tools,
as shown in Figs, 2 to 4 inclusive, or any
other hardened tools that could not be cut
with a saw. Now, 16 and 18-in. abrasive
wheels are used regularly for cut-off work
in quantity production on both ferrous and
non-ferrous metals, and also for non-
metals such as glass, plastics and ceramics.
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Abrasives and bonds: Cut-off wheels are
very thin grinding wheels and are made in
the same way, being built up of abrasive
grains bonded with shellac, rubber or syn-
thetic resin. Grains of aluminum oxide are
used for cutting most metals and grains of
gilicon earbide for cutting non-metals. A
shellac-bonded wheel is soft and free-cut-
ting and is used generally for cutting hard-
ened steels as it generates a minimum
amount of heat. Diameters used are 6 to
10 in., and widths of 344 to ¥ in.,, which
vary in accordance with the diameter. This
type of wheel should operate at 5,500 to
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6,000 surface feet per minute (sfp.m.).
Rubber and resin-bonded wheels are real
production tools. The rubber bond makes
it possible to produce cut-off wheels as
thin as .005 in., which are used to slit gold
and iridium pen nibs and for jewelry work.
Both rubber and resin-bonded wheels are
made in diameters of 16 or 18 in., and are
1% in. thick. Rubber-bonded wheels ecut
exceplionally well with a coolant at speeds
of 7,500 to 10,000 s.f.pan. With resin-bonded
wheels it has been possible to increase
speeds of cut-off wheels to 16,000 sfp.m.,
which results in a marked decrease in eut-
ting time and an increase in wheel life,
When employing such high speeds in abra=-
sive cutting, maximum rigidity in all parts
of the machine is abzolutely necessary in
order to eliminate every trace of vibration

Wheel selection: Satisfactory results in
gbrasive cutting depend mostly on select-

ing the correct wheel. In this, the operator
must be guided by the type of cut desired
and whether there is any objection to dis-
coloration or burr. Also, he must base the
selection on the kind of material and
whether it is to be eut dry or wet, as well
as the type of machine to be used and its
speed. Detail A of Fig. 7 shows the design
of a typical cut-off wheel. In the early
days of abrasive cutting a number of
wheels varying in grain size and degree of
hardness were required to suit all cut-off
purposes, However, this type of wheel
simplifies matters as it is provided with a
series of holes which automatically provide
a lasting open spot on the periphery which
causes the grains to break more uniformly
as the wheel wears down. Also, there are
three driving-pin holes which are spaced
so that the wheel must always rotate in the
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Fhotos by courtesy of Norton Go.

same direction in case it is removed from
and later replaced on the spindle. The rea-
gon for this is that when operating at high
speeds a cut-off wheel sets up excessive
stresses, which should not be reversed as
this would shorten the life of the wheel
considerably, There are, of course, many
wheels that are not provided with such
holes, but if desired, any lg-in. abrasive
wheel can be drilled as in detail B of Fig. 7.
The drilling should be done by placing the
wheel on a surface as flat as a drawing
board. A wheel notched as shown in detail
C works very well for cutting hard materi-
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als. Notching can be done
repeatedly and readily as the
wheels wear down, with an-
other cut-off wheel, In Fig. 8
the wheel guard has been re-
moved to show one method
of clamping the work, in this
case by foot pressure. An-
other similar method works
hydraulically.

Discoloration of work when
dry-cutting indicates that too
much heat is being generat-
ed; the resulting skin-hard
surface may affect machine-
ability of the material if this
iz to follow. Discoloration can
be avoided either by wet-

cutting or using a different coutact

type of wheel. Burring can-
not be eliminated entirely
but can be minimized by sac-
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rificing time, A fine-grain wheel will produce a
lighter burr but will wear faster than a coarse-
grain wheel,

Wheel wear and feed: If the grains are to “bite”
or remove metal in the form of chips, a certain
amount of pressure is necessary. With a light
pressure the abrasive grains rub rather than cut,

which results in heating and
subsequently the bond soft-
ens so that the wheel wears
down without effectively cut-
ting to its full eapacity. The
operator alone can determine
the correct amount of pres-
gsure to use, being guided by
the nature of the material
and whether or not the cut-
ting is done wet or dry.
Peripheral speed: With dry
abrasive cutting, the periph-
eral speed of an abrasive
wheel is highly important. A
wheel operating at 15,000
s.f.p.m. will cut twice as many
pieces as it will when oper-
ated at 9,000 s.f.p.m. The main
reason is that at high speed |
the metal being actually re-
moved is heated to near the
melting point and is thus eas-
ily removed with very little
wheel wear. At lower speeds,
the abrasive grains cut the
metal in the kerf, and the
grains of the wheel are more
easily pulled from the bond
by the increased load. If a
16-in. wheel is used on a ma-
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chine intended for a related wheel surface
speed, the wheel, when worn down to 12
or 13 in., must necessarily be set up in an-
other machine of higher speed in order to
maintain the same surface speed.

Wet abrasive cutting presents a different
condition. In this ease the surface speed
must be limited to about 8,000 s.fp.m. be-
cause it is the maximum at which the cool-
ant can be held on the wheel sufficiently
to avoid generating heat. Furthermore, a
lowering in speed when cutting wet is not
nearly so detrimental to wheel life as when
cutting dry. When using a coolant freely,
wheel efficiency is only about 15 percent
less at 4,000 than it is at 8,000 5.fp.m.

Types of machines: Equipment shown in
Figs. 1, 5 and 6 is known as the “chopping”
type and is in general use in most metal-
working plants. If the equipment is not up
to par, a speed of 10,000 s.f.p.m. should not
be exceeded. With “chopping” machines,
the wheel iz fed to the work wvertically.
When cutting through solid stock as shown
in detail A of Fig. 9, the contact area is
greatest at the center or axis of the work.
The operator should start with the maxi-
mum pressure and cut it down gradually
by one-third at the center, then gradually
increase the pressure again after passing
the center. When cutting tubular stock as
shown in Fig. 6, a constant pressure can be
maintained. When the wall thickness is
substantial, maximum pressure should be
applied only when the wheel has penetrat-
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3% round
3% square
21 round
114 round
1% raund
2 round
2% X1

Size in Inches  Time in seconds

30
120
30




OSCILLATING MOVEMENT OF WHEEL
FOR SOLID STOCK OVER 213" DIA.

®

ed the wall. So important is area of con-
tact to wheel life that some shops have pro-
visions to revolve the work slowly while
cutting proceeds as shown in detail B of
Fig. 9. In this case the area of contact is
cut down to the minimum or contrelled
solely by the amount of down-feed to each
revolution of the work. Fig. 11 shows a
chopping machine of the submerged tyﬁe
for cutting thin-wall copper or brass tub-
ing and sensitive steels where burr and
heat must be avoided. The work and the
lower part of the wheel are submerged in
a coclant. For this use, rubber-bonded
wheels 12 by %= in., operated at 6,000 to
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7,000 sfpm. are recommended. Sub-
merged cutting provides the smoothest cuts
possible.

The cut-off machine shown in Fig. 10 is
of the horizontal erossfeed type, has an
automatic feed and cuts with a single pass.
Maximum sizes cut are 2-in. solids and
312-in. tubes or pipes. Fig. 13 shows a sim-
ilar machine but the table has a longitudi-
nal travel and the wheel is fed vertically.
Cutting is done progressively and the
amount of feed or depth of cut per
depends on the material. This prucegam;s:

:E%lfs chiefly to cutting plate glass, steel

plastics, refractory bricks, quartz
crystals and similar materials. Rubber or
resin-bonded wheels having silicon-car-
bide grains are used for this kind of work.
The wheel speeds range from 7,000 to 8,000
sfp.m., and a coolant must be used freely.

Fig. 12 gives the cutting time in seconds
on non-ferrous metals, assuming a correct
wheel has been selected and is run at the
proper velocity.

Oscillating cuts: Solid stock exceeding a
diameter of 214 in. cannot be cut economi-
cally by any method previously described,
as the wheel cost would be prohibitive ow-
ing to the large contact area of wheel and
work. The cutting of large-diameter solid
stock is made possible only by oscillating
wheel movement in connection with down-
ward feed as shown in Fig. 14. As the wheel
oscillates through the cut, the area of con-
taet is reduced to a minimum and thus pro-
vides means of cutting diameters otherwise
impossible., Note also sections A-A, which
represent clearance when the wheel axis is
in line with that of the work during the
cutting. This method requires but one-
guarter the pressure required for non-
oscillating movement. Fig. 15 gives com-
parative figures of oscillating and non-
oscillating cuts. The material in this case

{15} CUTTING LOW-CARBOM STEEL
Dig, in inches  Time in seconds  Mumber of duts
{Using 16 by Ja-in. wheel; non-sseillating eut)
Ve a2 1150
i 3% 500
1 5 400
14 g 200
1% 12 100
134 15 &5
2 18 50
{Using 18 by Ya<in. wheel; oscillating cut)
1 10 410
1% 25 300
2 50 165
2% §0 85
3 150 50
F 210 as
5 300 20
& 380 10
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is low-carbon steel which is, surprisingly,
harder to cut than high-carbon steel.

Improvised and portable machines: If a
pedestal type grinder is in good condition,
it can be made into a cut-off machine as
in Fig. 16 by the addition of an infeed
work-holding member. Diameter of the
wheel should not exceed 10 in. Abrasive
cut-off wheels from 6 to 8 in. in diameter
are often used on circular saws, especially
in metal pattern shops. In any improvised
adaptations, it is imperative that the work
be securely held so that parallelism of cut
can be held within .002 in., which can save
10 Ibs. of material on 100 cuts.

i

g ..I /f

Grinden a4 cud-off machine

5

Typical applications for portable cut-off
units are shown in Figs, 17 and 18. In Fig.
17 the material being cut is Transite and
in Fig. 18 the material is tile. The unit
shown in Fig. 17 is guided by means of
a base plate traveling in the track of an
improvised fixture. Both wheels used are
of silicon-carbide grains, resin-bond; 8 in.
is the maximum diameter used for such
purposes.

Wheel selection and coolant: Manufac-
turers supply tables giving general recom-
mendations for selecting
cut-off wheels. These ta-
bles will save consider-
able time and wheel cost
usually wasted by the
cut-and-try procedure.
While a solution of water
and mild soda makes a
good coolant, there are
better coolants on the
market to speed up cut-
ting and extend wheel life.

How to Avoid Common Troubles With Belts Used on Flanged Pulleys

If a flanged pulley is not aligned correct-
ly, or if dirt or belt ing accumulates
at the bottom of the groove until it is higher
than the pulley crown, the belt moves to
the higher side and tries to climb the
flange. This results in the belt stretching
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and becoming worn and frayed. To avoid
this trouble, be sure that the pulley is
amply wide so that the edges of the belt
do not touch the flanges when alignment is
correct, and also keep the surfaces of the
belt and pulley face clean.
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Old Pick Is Converted Into Tool
For Removing Worn Flooring

)

o

We have used this tool for many years
to take up old flooring, either over a sub-
floor or over joists. Made by forging an old
pick to the shape indicated, or other shape
that is most convenient for the user, the
tool makes 1t unnecessary to stoop or get
down on one's knees. The ends of the tool
should be sharp and hard so that it will
withstand eontact with nails,

—FEdward Schumacher, Mankato, Minn.

Mjustable Hook for Shop Lamp

Attached to the
steel hook of an
extension shop
lamdp a length of

wire or wire
solder permits
raising or lower-
ing the lamp a few
inches as desired.
Also, the wire per-
mits extending the
hook to fasten it in
hard -to=reach
places, The wire
is run through the
eyve on the lamp
shield and is held at the desired adjustment
by twisting a loop in it as indicated.

Keeping Worn Boring Mill in Use

If a boring mill has become so badly worn
that it bores a tapered or out-of-round
hole, it =till can be pressed into service in
an emergency as follows: First, bore the
work in the machine in the regular way,
but make the hole 015 to 020 undersize,
Then set the work up in a heavy-duty drill
press and ream the hole to size, using an
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adjustable reamer of the inserted-blade
type. If the work is in production, much
time can be saved by providing the drill-
press table with suitaglc fixtures to hold
the work so that the hole is centered under
the drill-press spindle.

—Orville E. Hyler, Peoria, Il

Life of Paper Stencils Increased
By Covering of Cloth

Painters and
decorators who
use paper stencils
in their work, of-
ten are inconven-
ienced by having
fine detail parts
crack and break
out under repeat-
ed use, To avoid
this, glue strips of
mosquito netting
over the face of
the stencils. The
same treatment may be employed for let-
tering stencils used by shipping clerks.
Waterproof glue or shellac may be used
for attaching the eloth, but the adhesive
should be applied to the stencil only, and
the cloth should be placed carefully on the
stencil so that glue does not clog the cloth
meshes over the stencil openings, which
would prevent passage of the stencil paint
through the rnes}ie:.-;tu the work underneath,

Yardstick Fl.shes Loose Matrix
From Linotype Magazine

The common practice of using a wire
hock to fish a loose matrix from the chan-
nel of a linotype magazine may result in
scratches which will eventually cause con-
siderable trouble by damaging the chan-
nels. To avoid this, one printer employs a
yardstick, in the end hole of which is fitted
a small piece of sponge. With this stick, he
can remove the mats quickly without any
danger of damaging the magazine,

MOSQUITD METTING

== LINOTYPE
= MAGATINE
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Multi-Beam Floodlight on Tractor
From Twin-Bulb Headlamp

WIRING

Desiring a bright flood light for use on
his tractor, a farmer made one from an old
auto headlight of the type that contains a
parking bulb and a twin-beam headlight
bulb. To do this, the parking bulb was re-
placed with one of greater candlepower,
after which the three wires from the head-
light were soldered to a single lead wire
so that the three elements in the two bulbs
would be turned on simultaneously. As
most car headlights are grounded through
the lamp to complete the electrical circuit,
it will be necessary to run a second wire
from the tractor battery and solder it to
the lamp housing if your tractor lighting
system is not already grounded.

Qil Film on Luminous-Sign Tube
Prevents Formation of Ice

When long runs of luminous-sign tubing
are expozed to the weather, such as when
used around the eaves of buildings as at
filling stations, ice may form on the tubing
during cold weather and add enough
weight to break it. To avoid this, rub the

ICE CAUSES

tubing with cloth dipped in light oil such
as No. 20 motor oil. This will prevent water
freezing on the tubing, and will not affect
its illuminating qualities to any great ex-
tent—Fred Day, Auburn, Me,

Plumber’s Kit Easily Balanced
By Strap Handle for Carrying

The varied con-
tents of a plumb-
er's tool kit make
it practically im-
possible to balance
it for easy carry-
ing with the con-
ventional handle,
One plumber sim-
plified this by riv-
eting a stout strap
to the cover as in-
dicated. With this handle, the hand may be
shifted to balance the load.

Shipping Tags Held by Bottle
Will Not Blow Off Spindle

An empty bot-
tle slipped over
the end of a paper
spindle located on
an outdoor loading
platform will keep
shipping tags on
the spindle from
being blown off by
the wind. When
tags are needed,
they are at hand,
and the bottle is
slipped on and off
easily so that the tags can be removed
or new ones added without difficulty.

Counter on Grain Spout Tallies
Measures of Feed Removed

To tally meas-
ures of feed taken
from a spout in his
granary, one
farmer nailed a
large cork onto the
side of the spout
and forced anoth-
er nail through it
at right angles to
serve as a pointer.
The reqguired nu-
merals were then
marked on the
spout so that the pointer could he turned
to indicate the measures of feed with-
drawn. Nails at the sides of the cork serve
as stops for the pointer.
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| HANDY AUTO HINTS

BICYCLE PADLOCK

1: In addition to the regulor locks on yeour car, PAINTED
a bicycle podleck around the steering wheel and CANVAS
gear-shift lever will provide further protection
agains! possible theft if the doors are forced

2: Painted with black-ond-white stripes and
hung al the back l;f a ear while mnk-mg r-cpu'lr:.
on the road, a piece of canvas or oilcloth pro-
vides @ warning signal that attrocts attention

3: Scuffing of fenders on the sides of a narrew
enfrance doorway can be avaided by praviding
buffers of large rope as shown. The ropes are
tied inta holes drilled through the door posts

4: A flexible eradle for holding a generator on
a bench while testing or repaoiring it con be
made by pivoting o section of heavy auta tire
to the bench top, using a bolt and a wing nut

4" moPE
= THROUGH
= HOLES IN

31 A bobby pin bent and spread os shewn to eor-
respond with the length of o scole on @ rood
map provides a conveniont “rule” with o handla
to use when cheeking mileage distances on map

SECTION OF
AUTO TIRE

BOLT AND WING NUT —»
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Hold-Down for Battery Case
Makes Dlsmantlmﬂ' EaSY

$
9
]
[
i
[ ]
i

A garageman devised this simple method
of holding a storage battery firmly on a
bench while lifting out the cells. A 6-ft.
length of old tow chain with small hools
on the ends is inserted through holes in
the bench, and the battery is set between
the holes. Then, the compound around the
cells is softened with a torch and the
hooks, which have sharp points, are placed
on the ends of the case. Now, by pressing
down on the lower part of the chain with
his foot, the battery is held firmly against
the bench to lift out the cells,

Gear-Shift Lever Replaced Easily

With the Aid of Valve Lifter
The usually dif-
b ficult job of com-
pressing the spring

to replace a gear-
shift lever is no
problem if a valve
lifter is used as
shown, Just clamp
the lever in a vise,
then with one side
of the lifter
against the jaws and the other against the
spring, squeeze the handles to force the
spring in place. Replacing the spring re-
tainer completes the job.

Glare of Cowl Ventilator Avoided

If, when driving with your cowl venti-
lator opern, it sometimes reflects a blinding
glare in your eyes, give its surface a non-
reflecting finish. To do this, first, clean the
surface to remove all wax or grease. Then
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thin some orange shellac with alcohol and
add a powdered pigment of a color to match
the car finish, and apply it to the cowl. If
at any time it is desired to remove the
coating, use denatured alcchol. In most
cases, application and removal of the coat-
ing will not damage the lacquer or enamel
finish underneath.

Broken Car Key Removed Easily

With Fine Cupmg Saw Blade

Aftéer twisting
off a key in an auto
lock, I removed it
in a jiffy by using
a small wire-type
blade from a cop-
ing saw. The end
of the blade was
broken off, after
which it was in-
serted into the
lock slot on top of the key with thla teeth
pointing outward. Then, by pressing down
with the blade and pulling forward, the
broken portion of thell)(e:.r was removed.

—A. H. Waychoff, Phoenix, Ariz.

“"Vise” From Hinge Holds Valves
While Cleaning Stems

As the stems of
auto valves should
be sanded with a
lengthwise maotion
when cleaning
them, one me-
chanie made a
simple vise to hold
the valve in a ver-
tical position
while earrying on
this operation.
The vise was nothing more than a hinge
of the type shown, one side of which was
screwed to the edge of the workbench so
that the other side could be folded down
on top of the table to hold the valve head
firmly with the stem projecting through
one of the screw holes.

Ice Formation in Carburetor
Checked by Use of Alcohol

Formation of ice in carburetors during
cold weather is made less likely by adding
aleohol to the gasoline every time the gas
tank is filled, in the proportion of alcohol,
15 pt., to gasoline, T gal. There is no no-
ticeable change in the normal operation of
the engine when this mixture is used, and
the trick is as effective with tractors and
motoreyeles as it is with automobiles.

—H. R. Alley, Northbrook, I1L
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Selwng Wertlme Home Set Tube Replacement Preblems

FCIR several good reasons, manufacturers
of small modern table-model receivers
favored the particular tube lineup shown
in Figs. 1 and 6, with the result that re-
placement tubes of these types are becom-
ing very scarce. Radio training schools and
war equipment requirements have, and
should have, first call on tubes. More of
these, and similar high-filament-voltage
tubes will be available for replﬂeement use
in civilian sets soon, but in the meantime
radio servicemen and set owrers can help
solve this problem temporarily by check-
in%l ﬁitglx; eende?esers for iexcﬁssive leakage
and making a few simple adjustments or F—/———— . 2 —
substitutions that will restore many of Eﬂféﬁ 3 “,',:ms
these receivers to useful service,

The 35Z5 tube is the chief troublemaker
and, as most servicemen know, it has a
tapped filament, All of the filament is con-
nected between pin No. 2 and pin No. T,
and the tapped portion is connected be-
tween pin No. 2 and pin Ne. 3, as shown in
Figs. 2 and 3. This tapped section is for the
pilot lamp and it frequently opens up, put-
ting the entire set out of business, Conti-
nuity can be restored with a shorting wire,
as in Fig. 2, soldered to the ends of the tube ;
pins on the under side of the set when the 455 KL,

tube iz in its socket. The shorting wire T 5,

must be removed when a new tube is (HT) j”‘ ‘3 ol P ]
installed. Use resistor Fig. 3 instead of 2 '{ 3'525 GT/::*

the jumper wire if pilot light is desired, C

In some localities 35Z4 tubes are still »%
plentiful; this tube can be substituted (3HORTING Hﬁl

L : ! W
for the 3525 by shorting pins IRE Fie.2
5 e A
._Iand 3 as in Fig. 4, but the T — SHORTING WIEE
pilot light is shunted out. RESISTOR __/3)  (SEE TEXT) o
Fig. 3 shows detailed 35Z5 L 7 N =
circiit connections. Further b e ]

" ' % | =
practical suggestions for 75 ,J"M?.; 5]

wartime tube substitutions 3575- /,:f e

rill appear next month 'r i 4
will appes: xt th, 64 Fic.3 3574-GT FIG4 Fig.5 1O LINE

12507 125KT [25AT 50L6 355 recr.

“NovimE NOTE — ALL TUBE SOCKETS BOTTOM VIEW
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1944 “LITTLE GIANT?”

By Stanley A. Johnson

ALTHDUGH stripped of peacetime

frills and built entively from parts
and tubes salvaged from old radios,
this March, 1944, “Little Giant” tuned-
radio-frequency 4-tuber is an effective
and practical model for a classroom
project or the individual student ex-
perimenter, Despite its simplicity, the
receiver has more than ample volume,
sensitivity and selectivity for good
broadeast reception. Like previous
models of this popular set it teaches the student
builder to be self-reliant in using available non-
critical materials for practical construction pur-
poses, and supplements classroom instruction.
Employing an easy-to-follow breadboard lay-
. out, the set uses four common older-type tubes for
¥ | which numerous substitutions are possible.

I
"\:\ HAMD -WOUND
[ CoiL

ANY 5-6 OR 2-HCH PH
ANY 360,355 DR 370 MMFDR. 2-GANG Cio
N VARIAELE, CONDENSER Wi TRIE1ERS ALl S A

v R

58 .
Lcommon
| Rz

aowary vagps |V HALF-WAVE

Ll .
= HOTE- TUBE SOCKETS
5 BOTTOM VIEW

SEE FIS,1-A FOR
N RECT. [ cemionar S A0WaT] TO H5 OW 38
0110V, AL RECTIFIER TURES (m) LA,
OR DI,FJJ"E i
5 +—
37oxTh
[ AS OPT. -

| RECT. T:r_a,
A .
\ Fie. I

SPEAKER BAFFLE

EREADEDARD
BASE

Tex ok X13y"
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BUILT from ODDS and ENDS

An ordinary 40-watt lamp does away
with the usual linecord resistor, and the 33¢
hreadboard comes from the “dime" store. L2
The schematic cireuit diagram appears in '\ 753
Fig 1, and an optional rectifier tube hook-  ~
up iz shown in Fig. 1-A . All baseboard and 5 -
layout details are given in Fig. 2 and photos :
A, Cand D. The coils are hand wound and
the leads prepared for soldering as indicat-
ed in photo B, and pictorial wiring diagram
Fig. 3. All parts values are identilied, and a top
view of the baseboard wiring is shown with
connecting leads running to the parts mounted
on the underside of the elevated tube-panel J
strip. Detailed material list R-322 is available
from Popular Mechanics radio department, up-
on receipt of postage. No. 32 enameled wire
for the coils was obtained from a
burned-out filter choke; these close-
wound primary and secondary coils
are gpaced 1g in. apart and all wound
cloclwise, No external ground is used,

~ .
SHIE Li';Q

o 35 E_I.?E.

' -5 P11, SPEAKER 90025 HFE.
ul © 290 i
W ——— . EMLARGED
BOTTOM
l O = | VIEW OF TUBE
£ | | SOCKETS AND
o | | TUBE PANEL
] mmaw.
[ -l‘-‘
| | Y Ef.li‘ﬁ iy Hl-ﬂwnﬁsm
— IeReen | .'-""lll 2 | voon fexanigls
.5 ‘I'Rm;_i mum e ' : "‘ nu‘;maun A
6T A WOLL CONT. ARD SWITCH
EPE&.H[R PAMEL
© ﬂﬂnammi’,ﬁmxsﬁ@

- % 676
ANY 360,365, OR 370 |)
HMFD, B-GAMG VAR,

Pal. B
5 Rl CONDENSER WITH
srumis RECOIL™  coNeehst N ANT.COIL
ROTOR [RICOMMON ) HOTE-COILS LyAND L
WITH FRAME | ARE WOUND DM CARD-
BOARD GASES FROM
[/ OLD FLASHLIGHT
i BATTERIES (SEE TEXT)
e i gl ol l’
TUBE PANEL L=
HOUNTIMNG BLOCK B-Rn;nhg%mu
L
Yx afxiad’
A0MFD.
ELECT.
150 V.
: HOTE
% TOPR - VIEW: M. Co2 ND CONNECTION
A S SRREL COMNECTON, o B A ARG LPTIE POINT
B0V, F 3 Bayie e L B = ROTDR
IG. 1 e 5 = STATOR
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{A) When dismantling old radic units
for useful materials, unselder all fixed
resistors and condensers instead of
clipping leads which will later ba re-
quired for servicing receivers or build-
ing experimental circuits.  Students
should save coils, sockets and serews
and provide separote compartments
for them in their junk boxes

— | (B} Six-valt auto bat-

GUT THROUGH
FILLING @ tery altered for 2-
COMPOUND valt fube sets. Cut

ObeD - T T with hacksaw, then

] H] ] roise and reverse
i
1

©
o
5]
o

center section for

_ - : parallel connections
- - !.4- HO L as in Fig. 2
“CUT BARS HERE ol

Fig.l-ev.earreny F1G.0-2v. saTTery

I

(C) Maunted "spiderweb loop”
can be used to replace the an-
tenna coil in many old table-type
FECEIVErs, anp eonnects in F-[I:“:D
of secondary across gang funing
condenser, (D) Acetate cloth tape

(G} Fig. 1 shows homemade erystal
cast in Ya-in, metal cup. A piece of
lead the size of a peo iz melted and
1 aram af sulphur is mixed with the

wrapped around worn places on lead and then poured inte the cup to
telephone or radie Ij:mdphunu (a eoal. Cireuit eonnections are maode af
cords lengthens useful life of cord - contacts B and B, (H) Emergency

spring clip fits over moching scrow
terminals. (I} Simpin metal-
brocket bender for your work-
{E) Emergency soldering-iran  bench, Height of weeod block
stand made frem metal depends an thickness of the
spool on which wire soider scrap metal en hand
is supplied. (F} Improved ail-
filleel inverted scraws-typa SHEET ME IAL_.:r-!'g OO0 BLOCK
eondenser has both terminals :’;E‘LI' ~ ."_'*_-*HGH- IRON
insuloted frem metal ean ¥ fx )8
HANDLEY

_~ HULES =~
HETAL |02 =g}
CAT CUPp EPRIMNG METAL-

WHISKER A~ ™, e
&b ®
{ \

CONTACT
a
BEND AT 7

13 L
RIGHT ANGLES oo nERED

b=

o= FINIGHED L3
1:E=]
B ey R

ROUGHENWED ON IN-
SIDE,SIDES SLBOTTOM [PAMEL™




ONS
CIFIC.&TI

o ber of Spindle 5 peeds 11
ge &1 1o 2860 RPM
wow TIVE X 21"

o RPM

COM DE N.‘SE
i gl % 187 INum.d. Ron
Table Spes
Table T":"lul g Overall 25!
Longitudin & Motorf
v.r-rlcni

.
1/3 WP 174

PAVES THE

WAY TO TOKYO!
Sharper shooting . . . closer bombing . . . greater

speed — that's our edge on the Nips! And the precision that
makes it possible begins on American production lines where
less than a thousandth of an inch is a sacred thing to Uncle
Sam’'s crack machinists.

In production plants throughout the country and
in the mobile machine shops of our armed forces, Atlas ma-
chine tools are helping make and keep our fighting weapons
on top. The Bench Milling Machine is one of the Atlas tool
room and production faverites that have taken over small
parts work to release large machines for larger jobs in plant

after plant. This compact, modern tool handles all
1% milling operations with 5p1i:-l'|a|#r precision.
:&. Keep these facts in mind when you think

@ about equipment for your post-war shop. Atlas Tools + BUY WAR BONDS NOW *

are proving their worth throughout the world,
For A NEw (élas SHOP
AFTER THE WAR

W

ATLAS PRESS COMPANY

343 NORTH PITCHER STREET L] KALAMAZIOQOO 13D, MICHIGAN
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WHAT MAKES AN ACE?

An ace is judged by the number of enemy planes he

downs. * By that standard the Allison engine rates

high, * In four years of service on every .
A=

, LR :

been knocked out by Allison- }/___ li | “ /

f,. AT |

active front, more enemy aircraft have

powered fighters than by
any other American 'S
plane. * Precision q‘ b

pays in Ptrfection of

performance,

Every Su nd';.ry Aj?mmn
JGEMERAL MOTORS SYMPHONY
OF THE AIR—NBC Network

e N
| -

o

POWERED BY ALLISON:

“KEEP AMERICK STRONG

BUY. MORE AR BONBS'_

- A B

- ,{ LIQUID-COOLED AIRCRAFT ENGINES

P-38—Lightning « P- 39— Airacobra + P-go—Warbask + A-36 and P-gr—Mustang
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On all battle fronts,
the mention of “home”
Elri.ngs fond memories uf'fmppy motor-
cycling days to many a lad, just like
this fighter in a certain Fleet Air Wing,

“I've always owned a motoreycle and I in-
tend to purchase a new Harley-Davidson
after the war. Harley-Davidsons sure stand
up under all strains. They take all the pun-
ishment the Army gives them, so they're
good enough for me. They really are tough

=1 can hunﬂr wait to get my new one!™
That's from an actual letter by a rider
who are yearning for the fun of endur-
ance runs, hilldimbs, gypsy tours and
race meets. And when those “good old
days” come again, war-proved Harley-
Davidsons will be better than ever!
Put your fighting dollars into War
Bonds — thrill to your own Harley-
Davidson after Victory! AN

'
= ——

HARLEY-DA N MOTOR CO.
Depe. P, Milwa 1, Wisconsin

Please send at once free copy of 24-page
“Enthusiase” Magazine, flled with moror-
cycle actdon picoures and thrilling stories,

MName.

Address

l:-lw_ _.,_Sﬂl"‘ i -
------------.ﬂ_
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Home Craftsmen

Our Government is asking everyone to conserve
tools. That's why many types of tools are sold now
by your Hardware Dealer for essentiad wartioe uses only.

Bur if you cannor ger a new hand saw, quite likely
you ¢## have your old one reconditioned. If your
saw i5 & Disston—or other quality make—a good,
inexpensive sharpening and repair job now will puc
it in serviceable condition.

The man to see is your Disston Hardware Dealer. He
can advise you about putting your present saws in
order—tell you what tools are available for your
home wortkshop—and discuss the possibilicy of
securing new tools for ewenrial service.

You are serving both your country and yourself when
g:: make the most of your present equipment. . .
the Disston dealer near you abour reconditioning

your old saw...Help save new tools for vital war work,
and File Manual =FREE from your @
Hardware Dealer, or write for a copy.

HENRY DISSTON & SONS, INC.
. 311 Tacony, Philadelphia 35, Pa., U.S. A.

@ YOU CAN LEARN A LOT about tool use
and care with the Disston Saw, Tool
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More Deadly Than War

{Continued from page &%)

man-hours resulting frem shipyard acei-
dents.

A similar contest was imstituted by the
safety council between :the r'é:psi';r depots
of the Army Air Forces Sérvice:Command.
Reports indicate the safety'records in these
depots are better than the record for the
aircraft industry as 'a whole; though the
industry, employing a largér percentage of .
women than any other, is near the bottom
of ‘the list in frequency oiseverity of acci- '
dents. Late figurés show that the lumber-
ing, mining, refrigeration, clay products
and marine industries are the top five in
frequency of mishaps, while the “big five”
in zeverity of aceidents are mining, cement,
refrigeration, quarrying and construction.

One phase of the safety campaign among

" war workers which is receiving particular

attention from the National Safety Council
_aimgll'ndualfy leaders is the alatming rate
of off-the-job accidénts *It is réalized that
production suffers ‘&ven mofé from acci-
dents off the job than from those taking
place in factories.- Figures for 1942—the
year when théare were 18,500 occupational
deaths—show that 26,500 workers died as
a result of mishaps when they were not at
work, and there were more than 2,000,000
injuries off the job compared with 1,750,000
on the job.

Safety precautions to be followed when
workers leave their tasks have become a
fixed part of industrial safety programs in
an effort to lower the total aceident rate as
well as to reduce the cost or economic loss
which, for all accidents amounted to more
than $5,000,000,000 in 1942, including wage
loss, medical expense, overhead costs of
insurance, property damage in motor ve-
hicle accidents and fires, and the so-called
“indirect” costs of occupational accidents.

Giving Tools of War the
Third Degree
{Continued from poge 75)

H-raying 17,000 castings in 24 hours with-
out interrupting other work while the ex-
posures are being made.

X-ray diffraction instruments of ad-
vaneced design now make it possible to pro-
duce and accurately process in quantity
guartz crystals or “guartz oscillator plates™
which fix the frequency of radio transmit-
ters and receivers used by Army, Navy and
Air Forees. Heretofore, the operation was
done by hand and eye, and was a slow
tedious job.
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For the development and
pruduellon of Radio
munications Eguip-
ment for our Armed
Forces, the Motorela
isation wwas aoerd-

BUY WAR BONDS
MARCH, 1944

UNNY-LOOKING gadget, that

old-time radio set. Big, bulky
horn . . . dials and more dials . . .
squeaky and noisy as all get out. Not
much like the radio now in your liv-
ing-room or car. And yet the radio
you buy not too long after the war
may make your present-day set look
and sound as antiquated as that early
Electronic instrument looks now.
Today Electronies is fighting bril-

THIS WAS AN

"Electronic Instrument

T00...

liantly for America and its Allies. In
battle it warns of approaching dan-
ger 80 we can destroy the enemy; in
the electric eye it searches for and
exposzes flaws in heavy castings; in re=
sistance-welding it doublesand triples
production. These and countless
others are Electronic achievements
of vast importance now and for the
future. The First Electronie instru=
ment Lo benefit will be radio.

Your First Post-War Elecironic Purchase Should Be o Motorola Radio

Motorela Engineers are making full
use of the newest Electronic knowl-
u]ge in the pmduutiun and ﬂﬂulop-
ment of Radar and Communications
Equipment now being used by Amer=
ican fighting men on every battle
front. Soon after Victory gives the

green light tocivilian production, the
*know how® of Motorola Engineers
will be switched to the praduction of
civilian radios for home and car with
the same all-out efficiency and per-.
fection. Expect the finest in Radio
from Motorola.

Take good care of your radio. It is a vital wartime necessity. For service, con-
sult your local clossified telephone directory for o nearby Motorola Dealer

"RADIO

FOR Ilﬂﬂl & CAR




“Put an End fo His
Career Pronto”’

“In Alaska, I bought a 30-30 Marlin
Rifle, a real beauty. I say “beauty’ be-
cause up in that country a good gun
is a very necessary piece of equipment.

“One morning I was coming home
with a nice buck deer on my back. A
big, hungry Brownie got the scent and
was trailing me...finally caught up
with me. That was the first big bear I
had the misfortune to meet up with.
I aimed for his forehead but, as I was
gcared stiff, I hit him in the front
shoulder,

“He reared up, his big teeth bare,
and snarling a plenty. A well-placed
ghot in his mouth put an end to his
carecer pronte.” .
- Walter Nowalk,

Fort Stanton, N. M.

* * * .

We do not recommend a 30-30 for Aloska
brown bear, but are glad Mr. Nowalk's Mar-
lin proved. so accurate and dependable in this
emergency. We do recommend Marlin 30-30's
for deer, however, and con promise loyal
Marlin uvsers some new “beauvties” after the
war is won. 7

Mailin o

#Turn in your old shells and cartridges to local scrap

collection. Metal urgently neaded for war production.
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The Flying Cannoneers

ries and road vehicles. Canadian pilots in
P-51s set a record when a pair of them, in
half an hour, destroyed a dozen enemy lo-
comotives in France as they flew along the
right-of-way at phone pole height,

Other low-flying aireraft, earrying
bombs, specialize on railway tunnels, When
one can drop a bomb so that it rolls into
the tunnel and bursts inside, the pilot has
done a good day’s work. The caved-in tun-
nel will stop traffic for days. Britain's
Army Co-operation Command estimates
some 1,500 locomotives were shot up so
badly they needed major repairs last year.

Different wversions of the P-51 are
equipped with particular combinations of
engine and armament for special tasks. A
number of Mustangs, equipped with the
Rolls Royce engine and two-stage super-
charger, are used for combat at high alti-
tudes instead of missions at zero altitude.

Deadly as our flying cannoneers are with
the weapons they have today, even greater
fire power is proposed. General H. H. Ar-
nold recently announced that among the
new weapons of aerial warfare America is
preparing are armament that will make
our present guns look like pea shooters.

Liquid of a Thousand Uses
(Continued from page 43)

Secarcity of glyeerin has led to frantie
searches for substitutes, but so far no one
product has been found that will take the
place of glyeerin in all its applications.
Some substitutes, however, have been
found for specific uses. Says John R. Bea-
man, of the Bureau of Foreign and Domes-
tic Commeree chemieal unit: “Such chem-
icals as propylene glyeol, diethylene glyeol,
mannitol, sorbitol, methylcellulose, honey,
invert sugar and apple sirups, have been
found capable of replacing glyeerin in cer-
tain uses. Some manufacturers who used
glycerin in food products, medicinal prepa-
rations, tobacco and cosmetics turned to
invert sugar. . . The textile industry dis-
covered sodium lactate and certain glyeols
can be employed in various processes.”

The newly developed apple sirup is being
used by the. tobacco industry and other
experiments‘are being made with it. Pro-
duced by chemically treating apple juice
and evaporating and redistilling the sirup,
the result is a straw-colored product that
is fairly inexpensive when produced on a
commercial seale. It is made from off-grade
applés, of which in normal years as much

(Continued to poge 152)

4
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® If you expect vour car to outlast 'the
duration,” keep an eve and an ear on
the engine —especially the piston rings. 4 3

Worn-out rings bring double-trouble. :
They waste oil and gasoline, and often
cause dangerous cylinder wear.

It’s wise to have your motor service
man inspect your engine regularly.

He will tell you when the rings need
replacing and show you how to save
oil, check cylinder wear and improve
engine performance —with Hastings
Steel-Vent piston rings.

HASTINGS MANUFACTURING CO., HASTINGS, MICH.

”Hutlnql Mig. of Canada, Ltd., Toronts
* It's a privilege to buy War Bonds

-

STEEL-VENT PISTON RINGS

MARCH, 1944 151



Those Furnace Leaks
Waste Fuel..

Stop Yo’
SMOOTH-ON
————

e —

TOP up leaks and cracks

in your heating equip-

ment and save precious coal

or oil—prevent the discom-

forts of a furnace break-
down in winter weather.

Seal leaks in boiler, tank,
piping and radiators with
handy Smooth-On No, 1
Iron Repair Cement. No
experience necded, no heat required. Smooth-On
handles like putty, hardens durably, Besides stop-
ping leaks and sealing cracks, Smooth-On tightens
loose handles, knobs, casters—does countless
home repair jobs.

Keep a can of Smooth-On handy—get it at your

neighborhood hardware store. Inexpensive—does
not deteriorate . . . and be sure to get the—

FREE Home Repair Manual

showing, with pictures and sim-

plified descriptions, all sorts of

repairs any householder can

make. 40 pages. 170 diagrams.

Pocket size. Handy index.,

Send coupon for your copy.
e JAIL THIS TODAY ===
Smooth-0n Mig. Co., Dept. 37,

570 Communipaw Ave., Jorsey City 4, N, 1.
Ves —please mall me my Beoolbh-On (landisook.

MOOTH-0H
n 1 «  T-or. and
eF  conlainars By
hardware stores.

Ho. 1 sold
Tar
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as 25,000,000 bushels would go to waste.
Although resins are first on the research
program of the Glycerin Producers Asso-
ciation, progress is being made in devel-
opment of new uses for glyecerin in food,
including economical quick freezing proc-
esses, It has been found that by immersion
in this liguid, food produets could be frozen
quicker and at higher temperatuies than
by air freezing. Glycerin was used experi-
mentally to make chocolate resist hot
weather, and to preserve peanut butter.

Getting ’Em Ashore

(Continved from poge 55)

to the service with the amphibious forces.

Enlisted men are given a tough condi-
tioning course, and then receive basic am-
phibious training. They learn to clamber
over the sides of ships into the small boats
pitching below. They are taught to come
ashore from landing craft through rough
water and still keep their equipment dry.
They study the tactics of surprise attacks,

Army officers learn the art of amphib-
fous warfare alongside their Navy breth-
ren. They study strategy and tactics and
the proper method of liaison between many
organizations involved. Visual and radio
communication between shore party, land--
ing eraft, naval warships providing sup-
porting gunfire and covering planes, must
be understood and co-ordinated.

Army transport quartermasters study
the loading of eargo ships and transports.
Working with large scale models of the
ships attached to the amphibious forces and
scale models of the equipment that will be
used, the guartermasters work intricate
problems of loading and unloading ships.

When all units have completed basic
training, they are assembled for advaneced
training. The crews of landing craft are
assigned to transports and LST's on which
they will serve. Flotillas of larger landing
craft form. Troops board the transports.

Then dress rehearsals of actual landing
operations are carried out—in grim earnest
because many lives depend upon how these
lessons have been learned. Ships are load-
ed with complete equipment and the con-
voy sails for a selected practice landing
beach. Actual landings are made under
simulated battle conditions, with the beach
“defended” by opposing troops and with
aircraft and warships taking part.

In this manner are the Amphibs being
trained to strike. American workers have
built thousands of landing craft to put a
huge  itivasion force ashore in Europe.
Navy men who will “get the guys ashore"
have been trained. The Army is ready.

POPULAR MECHANICS



,HAMPION SPARK PLL

'1ﬂ

|1 %"
El"r

ARE ON THE FIRING LINE .’

The high degree of maneuvera-
bility, that makes self-propelled ar-
tillery so effective, depends on an
engine not unlike the one in your
car, and as in your engine spark
plugs are vital to its performance
and dependability. Champion
Spark Plugs are on the firing

line with our armed forces on

land, water and in the air pre-

cisely because they are living up _

to their reputation for absolute

dependability. Literally untold mil-

lions of Champions are in daily

use by our armed forces on land,

water and in the air on every front.

This is the greatest tribute ever
paid to the traditional de-
pendability of Champion
Spark Plugs.

LET'S ALL BACK THE ATTACK—BUY WAR BONDS

MARCH, 1944
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TO SAVE GASO-
LINE—KEEP SPARK
PLUGS CLEAN



Prevent those

ezzz‘,rém(dér

STEP UP YOUR COMFORT WITH
BALSAM-WOOL ATTIC INSULATION

Even though fuel must be saved, you don’t need lo
sacrifice comfort! Balsam-Wool Insulation—ap-
Plied in your attic—uwill keep your home warmer
—=mare comfortable—with fuel savings wp to
20%g. I's the sensible, palriotic way (o cooperale
with the government fuel conservation program!

Balsam-Wool iz the famous, original blanket-type
ingulation . . . an insulation that has proved its lasting
efficiency in hundreds of thousands of homes. That is
why it is offered under a money-back guarantee of
complete satisfaction. And remember, Balsam-Wool
is casily applied—Ilaid like a earpet in your attic.
Windproof, meistureproof and fire resistant, it has
everything an insulation needs.

See your lumber dealer—now—about applying
Balsam-Wool, and ask him about a monthly payment
plan. Or, mail the coupon for complete information.

Galoam-Wool

SEALED ATTIC INSULATION
Bolwom-Waol, . . Producty of Wapsrhasuser . . . Nu-Waod

FWOOD CONVERSION COMPANY
g Dept.210-1, First National Bank Bldg.

St Paul 1, Minnesota
| Gentlemen: I want to know more about Balsam-
1 Wool Double-Value Attic Insulation.
I To assist usin giving you special informa-
1 tion, please check: I am a home owner []
I remter [] architect [] contractor [
I student

Air Highways of 1950

{Continved from page 59)

approximating great cirele routes, between
large terminals, by-passing points of con-
gestion. Terminals enroute will be con-
nected to the through airway by their own
group of facilities—a radio range to provide
a flight path to and from the airway and
hnldiﬁ Eight path. Holding points will he
located to make possible efficient blind
landing procedure. Thus will be provided
the basic system of trunk and feeder-line
airways. In addition, it is planned to estab-
lish intermediate frequency ommi-direc-
tional radio markers throughout the coun-
try for long-distance aircraft at higher
levels using direction-finding apparatus.
It is believed the solution to the problem
of controlling large numbers of aireraft
will not be attained until some andi-colli-
sion device iz available in each aircraft.
Development of one such device was start-
ed well before this country entered the
war. Unfortunately, all work on this is
suspended for the duration. It is expected
that signals representing,the altitude of
other aircraft would be imlm 0N a SCreen.
The vertical position of aireraft within
1,500 feet above and below and within 10
miles of the instrument will be known to
the pilot. On another device conceived by
CAA, the size of a dot on the sereen would
represent the distance to aircraft ahead. A
plane straight ahead and on the same level
would appear first as a pinpoint at the
center of the screen. As the plane drew
nearer, the size of the dot would increase
but its location on the screen would remain
unchanged. As the pilot changed eourse
to the right, the dot would move to the left.

Progress reports from the pilot to a com-
munications station for relay to control
centers consume considerable time and
work. Automatic position reporting equip-
ment will remove the necessity of this op-
eration. As aireraft proceeding along an
airway pass through a radio “sereen,” iden-
tification signals and altitude information,
emanating from the aircraft automatic
transmitter actuated by the “screen,” are
picked up by receivers on the ground and
transmitted to the control center,

To expedite traffic at terminals, it will
probably be necessary to enable airport
controllers to view traffic by means of de-
tection equipment when weather condi-
tions prevent actual sight of the aireraft.

One screen in the control tower would
indicate the horizontal position of aireraft
approaching for a landing in relation to
each other and their distance from the air-

{Continued to page 155)
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INDIAN
TRAIL BLAZERS

Ynu_au%ﬂyﬂur Im::]ian look mﬂ ufn 'hrmd'ﬂi'um.
migh T and wavin s of grain. There's
nmh'ir:g Iiﬁ;ﬁ’m Indian glnmrqdesm take you
places. No other means of transportation makes
vou feel so0 much a t of the scene. Astride an
Indian you're out of the monoxide line of traffic...
effortlessly and smoothly you reel off your miles of
adventuring ...slip off the highways into unex-
plored side roads that lead close to the heart of this
great land of ours...Your Indian always respon-
sive, easy to handle, safe, Plan to join the great

M OTORT CYCLTES

MARCH, 1944

fellowship of motorcyclists when our fight for free-
dom is finally won. Get acquainted with your
Indian dealer now.

INDIANS ON THE WARPATH

Right now, all new Indian Motorcycles go straight
to War, an& what a fighting record they're turning
in! But new, improved, rwar Indians are al-
ready being i}luep:inted. bey're the motorcycles
to wait forl!

BUY WAR BONDS NOW
;, TO BUY AN INDIAN LATER

Indian Motocycle Company
Springfield, Mossachusetts

Mail FREE copy of exciting Indian News,
MNarmii e
Address
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Hard

Calingt

NAME THE JOB
« .« we'll furnish the file

* No longer does efficient shop practice condone
the use of files unsuited to the job in hand. Today
files and filing techniques are highly specialized.
Metals and metal-allovs differ widely. Their actions
on files vary greatly. Desired filing resilts are many.

The skilled mechanic must know his files—
whether in operating his own shop orf seeking to
advance himself in industry. The right filo for the
job mesns faster production, less faulty work,
greater earnings.

To the “home mechanic™ with a fair for making
useful things or needful repairs, there's the pride
of working with an assortment of good files.

Nicholson is the leading manufacturer of files
for every purpose. Ask hardware or mill-supply
dealers —or “the boss"—for the kind you want . . .
in Nicholson or Black Diamond brand.

“FEILE FILOSOPHY"™ — the Nicholson 48-page

book on kinds, use and care of files, will help any me=

ehanic become more valuable to himself and to his

employer. FREE.

MICHOLSON FILE CO., 22 Acom SL, Providenca 1, RL L, LS. A,
{dlse Concdian Plond, Peré Hope, Ontario)

'NICHOLSON

oo T

 FILES

MADE LA
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port. A second screen would show vertical
position of aireraft in the control zone.
Combining both screens and identification
of the aircraft in a single screen or other
device is highly desirable,

‘We may expect larger and faster aircraft
for long-distance transportation, Aircraft
of about the present airline size and speed
probably will be continued for short-haul
transport and feeders to main routes. Rel-
atively slower aircraft and helicopters will
be used for commuting services and mail
and cargo pickup. The speed and size of
private aircraft are expected to vary from
that of the airliner to the helicopter. The
business man will find the private plane a
necessity for his daily affairs. This will
add to the problems of traffic control.

Air space will be stratified. City-to-city
traffic will probably continue on the pres-
ent airway system at lower levels. As
routes are added from smaller cities to the
main airways, control procedures must be
davised to permit aircraft on these routes
to enter or cross principal airways at speci-
fied points without hazard to other craft.

It iz expected that long-distance traffie
above 12,000 feet will be directed by auto-
matic direction-finding equipment. Alti-
tudez will be assigned according to desti-
nation and route. Upon reaching the as-
signed altitude the direction-finding equip-
ment would be tuned to the appropriate
non-directional radio beacon and a direct
course followed to that point. Ocean traffic
may be handled by direction-finding hom-
ing stations on ocean seadromes or islands.

The Weatherman Goes to War

(Continued from page 11)

apparent just how competent they are.
A AF. weather technicians operate stations
at air fields in many parts of the world.
They prepare summaries of local weather
at six hour intervals for transmission to
broadcast centers. These station reports
plus reports from other branches of the
service, together with information from
civilian sources, are then relayed to all
stations in code. This arrangement pro-
vides the weather man at any field enough
information to prepare forecast maps.
Certain stations send up pilot balloons
every six or 12 hours to obtain wind direc-
tions and velocities at upper altitudes. Ad-
ditional details for such a three-dimension-
al picture of the weather are obtained at a
number of fields whére radiosonde balloons
are released, carrying aloft tiny lightweight
weather instruments coupled to a minia-
ture radio transmitter which relays to the

{Continved to page 158)
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FHE ﬁOWHﬂB Wﬁyﬂf

DATA ON WILLIAMS' TURNING TOOLS
| Data Sheet No. 7 )

Tool Holders must be engineered to withstand the
gevere treatment which modern metal turming im-
poses on the cutting tool. Williams’ Holders are
drop-forged from a specially selected grade of steel,
treated and hardened to develop maximum resist-
ance to all wear and insure a hard rigid seat for the
cutter directly under the holding or locking device.
This tends to prevent cutter breakage which is due
largely to the recess or pocket formed by short bits
being forced into the cutter seat of the holder when
the shank has not been properly hardened.

WILLIAMS
DESIGH

POQR QUTTER BT CHAMMIELS

e POOR CHAMMELS WEAR
HOLLOW UMNDER SHORT

FULL 7

BEARING

BEaRIMG OM EDGES OMLY

In Williams® Turning Tool Holders the nose is cham-
fered to permit convenient use in close quarters
where space is limited. Set Screws are located at
exact right angles to the cutter bit channel to pro-
vide full contact of the point of the screw with the
cutter bit and insure maximum holding power. Screws

we C1OR”

and tapped holes are held to the close fits essential
for long life under gruelling tool holder service. Note
that the extremely long cutter bit channel extends
thru the bottom face of the shank, providing maxi-

LOMG CHAMMEL
TaKts FULL
LEMOITH BITS
WITH  MERIMLI
OVERHAMNG

SHEETS

MARCH, 19044

J. H. WILLIAMS & CO., BUFFALO 7, N. Y.

DATA ON USE OF SHOP AND HAND TOOLS

Your name and address in the margin below will bring
11 Tool Holder Data Sheets (punched for -ring binder)
and a list of our complete Data Sheet series. Mail to
above addreas, Depr. PM-3,

pROP-FORGED T0o1s

mum entry for the cutter bit. This feature assures
minimum overhang when a full-length bit is used,
thus reducing the danger of cutter bit breakage.

Carbide Turning-Tool Holders

The brittle nature of tungsten carbide makes it abso-'
lutely essential that the bit be held rigid and the
cutting edge supported as much as possible. To

PARALLEL BROACHING
FIRMITS MiNIMUM
CLEARAMCE AMGLE

HEAVIER
SHAME

il it e

FuLlL SuFPoRT
UHDIR CUTTER

accomplish this, the shanks of Williams' Carbide
Holders are made heavier and longer than regular
Holders of equal cutter capacity. The cutter channel
is broached parallel with the base of the shank rather
than at the usual 15° angle. The parallel broaching
of the cutter slot permits proper grinding of the cut-
ter 8o as to give maximum support to the cutting edge.
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SPARK [ UGS

MILLIONS OF WAR
WORKERS CONSERVE
THEIR SPARK PLUGS
BY HAVING THEM
CLEANED AND AD-
JUSTED REGULARLY.
TO BE SURE OF UT-
MOST RELIABILITY
WHEN PLUGS MUST
BE REPLACED, THEY
SPECIFY NEW AC
SPARK PLUGS.

ground the temperature, pressure, and hu-
midity conditiong at different altitudes,

In addition to the technicians who pre-
pare forecasts, there are staff weather offi-
cers who interpret the forecasts in terms of
the special needs of the units to which they
are attached. Each knows the pilots in his
command and how high, how fast, and how
far the airplanes in his group can fly.

It took special, intensive training to build
up the personnel for the expanded Weather
Service. The best meteorologists in the
United States were put in charge of spe-
cial classes at five major universities. Hun-
dreds of yvoung meteorclogists graduated
from the weather courses are in active
service on every continent,

Modern forecasting is based on air mass
analysis, a technique originated in Norway
and refined by both Americans and Ger-
mans. Very precise predictions can be
made up to a week or more in advance.

In the northern hemisphere the general
trend of the weather is from west to east.
A forecast must be based on reports from
hundreds of stations, most of them from
stations west of the area involved. With
the Japs and Germans confined to their
territories and with the Allies free to col-
lect weather information over most of the
rest of the globe, our forecasters have more
complete data with which to work,

Weather information is so important that
German submarines on Atlantic patrol ra-
dio conditions to Europe. Germany has
sent weather planes far out over the At-
lantic for observations. Our pilots make
complete reports of weather they encoun-
ter after every flight into enemy territory.

The world's weather is being studied
more closely than ever before. The result
will be, after the war, that forecasts will be
much more accurate than in the past.

Surprise Weapons of War
(Centinued from poge 5)

ergized ring fastened to the wings of Wel-
lington bombers. The ring causes the
mines to explode harmlessly.

More recently, the Germans are believed
to be experimenting with a torpedo guided
by sound. This weapon is said to be
equipped with a sensitive wave response
mechanism capable of picking up the vi-
brations of a propeller. The general course
of the torpedo is set by conventional gyro-
scopie gear, but when it nears a ship the
sound wave apparatus tekes over and
steers the torpedo directly into the pro-

llers. The Germans are also reported to
Eee using an electrically driven torpedo that

{Continved te page 1&0)
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“SWEETHEART,” HE SAID SOFTLY, “THEY

. COULDN'T KILL A GAL LIKE YOU..."” He touched
the tank tender-like. Nazi shells had ripped into

her heart ... You'd think she would have died with two-
fifths of her engine knocked out ... but she didn't!...

she kept rolling along as though
nothing could stop her.

NOW, the heart of that General Sherman tank was not one engine...but
five, hooked together...and all five are the same six-cylinder jobs wvou have in your
Chrysler. These engines can run on their sides...on their backs. And even when two are
destroyed by enemy fire, the other three can keep the tank rolling. You can credit
Chrysler Division “"know-how”...and an alert U. S. Ordnance Department for this one.

Tractors + Mavy Pontoons « Harbor Tugs «
Anth-Adrcrall Cannon Parls » Task Eagine 4

Assemblies » Tank Parts » Airplane Wing ,.'_ qjl
Parels « Fire Fighting Equipment = Air Hasd &-i.;'_d

BACK THE ATTACK WITH WAR BONDS! Sirvns o Gus Boxes » Searehlight Hefleclers. BIVISIEN BF CHRTSLEN EONPORATION

e __,__.
. _,L_ W

WAR FROBUCTE OF CHRYSLIE BiviliON
Industrial Engires & Marine Engines = Marine
i~

THE WATION- WIDE CHRYSLER DEALER ORGAMIZATION OFFERS OWMERS SERVICE FACILITIES T MEET THEIIITH“'F.#-H'I.T[{LI HEEDS
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POSTWAR
PRODUCTS

% Have you a postwar product—
a patent or patent application—a
fully-developed commodity with
national volume sales possibilities
that can be produced in whole or
part from metal stampings? Write
us about it now.

% More than a quarter century's ex-
perience in the fabrication and
assembly of metals of all descrip-
tions, plus expanded facilitiesand
skilled manpower, will enable us
to manufacture and merchandise
soundly-designed, new products
for peacetime demands.

% We will acquire the items selected
by our Postwar Products Com-
mittee either by purchase, royalty
or contract.

% If you know of a product that you
believe we can manufacture to
advantage, please send complete
informartion by letter, accompan-
ied by blueprints, drawings or
sketches.

% Your suggestions will be acknowl-
edged. We will review them with
care and interest, and arrange for
a personal interview if we wish
to consider them in dertail.

Please address:

Postwar Products Commiliea

THE GEOMETRIC STAMPING COMPANY
1125 East 200th Straet o

Claveland 17, Ohio

does not leave a wake of bubbles behind it.

The two-man Jap submarine which rar-
ried two 18-inch torpedeoes and a charge
of high explosive under the stern was an
innovation early in the war. This baby sub,
with limited eruising range of 200 miles at

low speed, has not been much of a success,

according to reports. The British, how-
ever, in the pattern of alert nations at war,

are believed to have taken a cue from the
Japs in the development of a midget sub- .

marine that recently made a sensational
debut. These tiny subs were used to pene-
trate a mine field along the coast of Nor-
way and cripple the 35,000-ton German
battleship Tirpitz. When the Italian fleet
surrendered, among the eraft turned over
to ﬁhe Allies were new models of a midget
sub.

There is some basis for the statement that
Yankee ingenuity is leading the world in
the ereation of surprize weapons. The Of-

fice of Scientific Heseareh and Develop-

ment in Washington, whose business 1t 15
{6 ploneer in army and navy secret weap-
ons, has produced no less than 200 unpub-
licized weapons and improvements to mili-
tary equipment since we entered the war,

The importance with which Congress
regards this agency is evidenced by the
size of its 1944 budget—$135,982,500. This
budget survived congressional hearings
without one penny being deducted from
the amount requested. About $46.000,000
will be spent for electronics research and
“radio co-ordination™; $20,000,000 will be
devoted to the science of submarine de-
struction, and some $11,000,000 are ear-
marked for “special projectiles.”

Since this agency began to function, the
armed services have let contracts for $2,-
000,000,000 worth of the products it has
been instrumental in developing. A single
discovery saved $100,000,000 in plant con-
struction by simplifying the manufacture
of an explosive.

It's a safe bet that when more deadly
secret weapons make their appearance
they wrill bear the mark: “Made in the
LEAS

R
Rocket Kite Takes Acriamuft
To Send Distress Signals

Launched by rocket pistol, a kite devel-
oped for the Army and Navy carries an
aerial aloft to aid 1n
signals.
rocket propulsion greatly increases the
range of the transmitter. The kite is being
made both in the United States and Eng-
land in accordance with an arrangement
for the exchange of patents during the war.

POPULAR MECHANICS
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big change

@_//‘MSWM

® Progress is inevitable. Sports have become
more skillful, science more exacting, indus-
try more eflicient.

When the users of heavy-duty equipment
demanded a better tapered roller bearing,
- Tyson introduced the “All-Rolls™ design.
This improved bearing, containing thirty per
cent more rollers, has found wide aceeptance

ik

—~

in transportation, industry and agriculture
—wherever the going is tough.

Tyson’s extra rolls mean more than greater
load-capacity. They give the bearing more
strength and rigidity, substantially longer
life, added efficiency.

* & &

The big name in bearings today is ... TYSON!

%TTSUH BEARING CORPORATION, MASSILLON, OHIO o

¥
LS COUMNT
CUNT g ROLLS ik ? I

TODAYS  HEAVY-DUTY BEARING

* LET'S ALL BACK THE ATTACK *
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RED-ITCHY SKIN?

watch out—it's often
Home
Treatment o o
Promptly
Relieves
Torture! oo

o,

First applications of wonderful soothing
medicated liguid Zemo—a Doctor's for-
mula—quickly relieve the intense itching
burning of Eczema, Peoriazis and similar
annoying skin and scalp irritations due
to external cause. Zemo also aids healing.
Amazingly successful for over 35 years!
Apply anytime — doesn't show on skin.
First trial of clean, stainlesa Houwid Zamo
convinces! 3 different sizes. Buy Extra

Strength Zemo for stub-

—-

444 Columbla St

: GERSTNER Tool Chests

= Delter, finer, more desirable. Free catalog for
michinista and toolmakers.
GERSTNER TOOL CHESTS

Dayton T, Ohlo
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Scientific shear tests prove
that Weldwood Glue “makes
the glue line the Safery line.””
It 1s actu:a]]tr stronger than
the wood it joins!

Your hardware store or lum-
beer dealer has handy packages
of Weldwood Glue in 10c,
25c, 50c and B5¢ (1 1b.) sizes
and 5 Ib. cans, Geta canto-
day or send 25c and your

's name for a tral 315

oz, sumple,

Has Everything:
1. Tremendous
strengeh, 2. Warer-
proof, bactetia- and
rot-prook, 3. Quick
and easyto use. No
heating, Mo waiting.
Mixed juse by adding
water to powder.
4, Economical. 5.
Applied cold, quick-
setting. B. Stain-free,
Supply limited dus
to Lrmcle Sam's war
neads,

UNITED STATES FLYWOOD CORPORATION
Weldwesd Gine Dept, 38,55 W, 44th 5c., N.Y. 18, NLY,

“Maikes the glue line the SAFETY line” .

WELDWADD

FPLASTIC REZIM

WATERPROOF GLUE

*Mail Order’ Service for Warships

(Ceontinved from page 31)

at its destination, 10,000 air miles from
Washington, D. C,, by the time the cables
had been ripped out!

An aireraft carrier was damaged in bat-
tle and required replacement of heavy air-
craft elevator plungers and ammunition
hoists. The Bureau of Ships got a hurry-
up request. The Navy Yard at Norfolk,
Va.,, finish-machined a plunger intended for
another vessel. The inspector of naval
material at Camden, N. J., arranged for de-
livery of the ammunition hoists. The
plungers and hoists were sent to the Pa-
cific Coast, placed aboard the first ship
heading west and within 6 days of the time
the first dispatch had been received were
in the hands of the carrier’s engineers.

A heavy cruiser required electric con-
trollers for a pump before she could sail.
The controllers were located at a Gulf
Coast yard—waiting to be installed on an-
other vessel at a later date,

“We'll swap you,” said the officer in
Washington. ’

“It's a deal” replied the manager of the
Gulf Coast Yard, “just be sure we get the

when we need it.”

The controllers were shipped to the
eruiser by air express; the cruiser's own
controllers later were sent to the vessel in
the Gulf Coast yard. The eruiser returned
to action several weeks earlier than other-
wise would have been possible,

Much of the credit for getting America’s
ships and planes into action without loss
of a minute should go to the manufacturers.

At 7:30 one evening, the Bureau of Ships
was informed that a Diesel engine water
jacket and lubricating oil cooler had to be
aboard a ship at Bayonne, N. J., the next
day. An officer telephoned the manufac-
turer at Rochester, N, Y,

*We've got none, either,” the manufac-
turer said, “but we've got some unfinished
parts that arent painted.”

“There's a plane at 11 pm. Can you ge
the stuff aboard?” askedpthe nfﬁcer!f. o

“I'll drive it to the airport myself.”

Th{::‘ stuff arrived at Bayonne the next
morning and started overseas,

A submarine en route to the war zone
had a serious engine failure. The skipper
asked for parts to be delivered to an inter-
mediate base on its route. All parts were
delivered before the submarine arrived!

The Navy believes that by getting ships
and planes into battle quicker, the war will
be ended just that much sooner. Thus it
has perfected the “mail order” service for
warships, its world-wide maintenance sys-
tem which keeps planes and ships fighting.

POPULAR MECHANICS
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sPARK PLUGS

/N SERVICE ON EVERY FRONT

One big gun in the war on gas waste is Auto-
Lite’s “Plug-Chek" Inspection Service. For you
may increase your gas mileage as much as
129% with Auto-lite's "Plug-Chek," accord-
ing to tests conducted by the American Auto-
mobile Association. As simple an operation
as cleaning and regapping your present spark
plugs may be all that is necessary. If you
need new plugs, insist on ignition engineered
Auto-lite's. Get a "Plug-Chek" at your dealer's.

THE ELECTRIC AUTO-LITE COMPANY
TOLEDO, 1 . Merchandizing Division . [a]:][e]

MARCH, 1944

GREAT RADIO SHOW |1}
STARRING -

Tuesday Might . . . NBC Network

Feoluring men ond women of the SSEes-
fighting fronis ;
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Iy e —-T,
TO THE wom.n...

.'

they ywe a Wﬁndar-.

Y

ful love.

i

WA L T E R
PIDGEON

MADAA\E
CURIE

A METRO-GOLDWYMN-MAYER PICTURE

with a brilliant supperting cast - Henry Travers

Robert Walker - Dame May Whitty - Elsa Basserman

Directed by MERVYN LeROY Van Johnson - Albert Bassermon - C. Aubrey Smith
Produced by SIDNEY FRANKLIN Victor Francen - Reginald Owen - Margaret O'Brien

Screen Play by Poul Osborn and Poul H. Rameau
Based on the book, “Madame Curie” by Eve Curie
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You owe it to your Uncle Sam!

. He needs manpower—every available person. A beaving deficiency
may keep you out of ithe armed forces. .. but you can deo your fight-
ing on the bome front . . . In war materiel plants. A good bearing
aid enables you to go all out in the war effort. The movement is
growing, In owr plant today are workers wearing bearing aids
and contributing as competently as if their bearing were normal.

The New Zenith RADIONIC
HEARING AID

ACCEPTED
B
American Man’s':‘a! Association
Corncil on Physical Therapy.

@
k> 00 reapy 1O
. WEAR
Complete—with Radionic Tubes—

Crystal Microphone and Bateries
o o Liberal Guarantes

You owe it to your friends!

They want to enjoy your company as much as you do theirs,
Your hearing aid means as much to them as it does to you.

Are you really doing your part?
That question only yox can answer. 1Hink/!

Reporﬁ on a Revolution

Zenith recently started a revolution
—to reduce the cort of hearing, Afver
years of research and preparation,
the Zenith Radionic Hearing Aid is
now offered ro the public,

The price—$40—(about one-quar:
ter thar of other good vacuum tube
instruments}. Complete—ready o
wear—with miniature radio tubes,
crystal microphone and barreries—
liberally guaranteed.

Inguiries from everywhere have
flooded the mails—relephone calls
—telegrams.

A sales volume—unheard-of in
this field—is gaining daily momen-
tum—and is a demand created by

self-evident merit of the inscrument

Atself. Today our problem becomes

one of production and distriburion
—ro as quickly as possible make the
Zenith Radionic Hearing Aid avail-
able in all localiries.

We are doing our best ro furnish
additional manpower for UncleSam’s
production forces. And—in the do-
ing—we are experiencing that rare
satisfaction born of directly contrib-
uting to the welfare of individuals.

THE ZEMITH HEARING AID WILL
BE AVAILABLE THROUGH REPU-
TABLE OPTICAL ESTARBLISH=-
MENTS FRAMCHISEDRD BY ZEMITH,
(M0 HOME CALLS Ot SOLICITATHONS)
Write sis for aoirees of outha Rearest o pot.

ZENITH HAS BUILT THE BEST THAT MODERN

knowledge and rad!

'I'Iu:l\: are cases in w!lil;!l. dl:.E:i:nt hu.r-
ing is caused by a progressive disease
and any hearing sid may do harm by
giving 2 false sense of secunty. There-
fore, we ecommend that you consule
your otologist or ear doctor (o make
sure that your hearing deficiency is the
type that can be benefited by the use of
a hearing aid.

" . fonic engineerin,
ble into this $40.00 hearing aid.
models . . . one model . . i

Winite for Faee Descriptive Booklet

ADDRESS DEPT. PM-3, HEARING AID DIVISION

ZENITH RADIO CORPORATION
CHICAGO 39, ILLINOIS
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make possi-
t has no other

. @mg price . ..ome guality.

TO PHYSICIANS:
A detailed scientific descriprion
will be sent upon request. Further
technical- details will appear in
medical journals,

RADIONIC PRODUCTS EXCLUSIVELY—
WORLD'S LEADING MAMUFACTURER




“I;LEVEI.HHD MODELS” Now Bring You a Realistic 34" Scale Model

of the Pfane that’s Front Page News E verywﬁere

Mo. Amer. “MUSTANG" (P-51)

.
Toueh, '.'12!:‘“’.1JLE"‘F.’;...E'.E; ame DeHavilland
0

250 4 ariam,
T e T 9740, £3.00 "“l]sulu]'u”

Warld's fasteat operational
bomber, One of England's
outstanding contributions to
the aerial war. Used as day-
light bomber, armed fighter, and apeedy reconnalssanee
plane. Span 408 ". C-D) Master Kit

58
“DAUMNTLESS"

World"s Bhardest  hit=
tlll dive bormlber. Used

Lockheed P-38 BF-lda.....
"I.IBHTNIH‘G"
rodie o §Es - o i "
celifos, Build These Big 36" Industrial
Training Models of War Planes
Bulld these big 3- = =
bty o - =y
Eneih B realistle
berauty. e }
it TT4: Messer= Kit TT8: Hawhker
Grumman F4F Wik T8 Bell o Adra- Mit THE: Las 'kheed
rrwlll.m‘l'* Kit 1:::' Surtiss P-40 m!’*ﬂ;“‘;‘;‘i‘"-. v | 'E‘uckhn:ld :I:EIIDEQH' Enmberv o
LAF ¥ hi g 1. I r bom rlg. z Tw POCOTLINR i NSanse "
iTadet " i action, an E'Gh Complete Kit, U“II $1.50 ot e R H-I :'"1h§~ 4 R e
12.:?;:";; a.’.:f_n: .’:-.'.“:E P ‘3 un span. C-Ir Master Kit -ENS ............. 5?.55
— e “Soars Tor Hours'' : i i)

o S TR - B

= - Hew :.-utur denler HrBl. 1f he {‘Um t suppty

| you, arder direct. Incfude 100 eWtva I'|:|r
Acking—postaie chare on all o

el S for new Mo, 41 catalog (nome a‘m-]

Build America®s Biggest $1 Model
SWPER CONDOR ivﬂ-l"‘l"—xl-“"l"* lang-
A Immﬁl* En.l.lcl! th“!!::. Y
=B o B

ever Lo bulld, Kit E-BO10, only . $I aﬂ

CLEVELAND MODEL & SUPPLY CO. in"swwss "amithsin"sis 4508D25 Lo Luiain Ave., Cleveland 2, Ohio

5“] HANDY AieRTMENTS1 NEW VESTPOK DRY ¢ S-HA"EH

FOR MECHANICS—GARAGES
8 — WORKSHOPS — HOME USE ONLY $ No Electricity, No Seap,

SCREWS # NUTS e BOLTS e WASHERS Water, or Cream

R 11 haw T whisk lik
RIVETS e SPRINGS = BRACKETS & MISC, m::rﬂi: o ;:““r’;‘n”“"““?; e b

MORE THAMN 1,000 PIECES Cannot cut the skin. Self-clexning.,

G full poundss—a wveritable treosure Moet compact, convenient, practical

chest of fastening devices for every razor ever invented. Sent postpaid for
ractical use. Satisfnction guaranteed. anly £1. C.O.D., %£1.15. You can use
imited supply., Order mow. §S1.88. this Vestpok anywhere. Makes won-
SPECIAL—2Z assortments, over 2,000 derful Gift. Mail 21 now.

PASRHE S it il R.C.Arey Co., 53 Buffum §t., Lynn, Mass.

WIDRAM DISTRIEUTORS
220 Waest Hubbard St.,
Chicago 10, Il

}'k Class pins, club pias, ings and emblems. FREE
Fmdwlfh,hlmbhmlhm ﬂﬁTMﬂﬁ

- e ﬁﬁrumzl?d:: h::I:' .IIIII.III;.‘t :
OBART sivsic2'ac wtpERs Eﬁ
| brinng yoo "Wears Akead " welder performance Q

T,{-‘. F Quiality buill for h'.|rl:| uze and long NI:‘E"' -.

"’Ha#_‘ Hobart Welders in addifion give you sx- P
el. 1LOB combina- | Al.moe
i, fwa-way wvenil- oL HE"!"I

rl-t:.lvn.- il-:'-n'cl-' Coni
Hors ol |||r| £9bF
I-,-|1-|-| nlrl ol
which makes Hebari
ér In welding equis
Maony ahops are oo
iineag able priar
purchase Hobarl 'l.'u. g
Heve you ired? A I:-uu!ur

calaley and defails, ﬂpr Hal )
HOBART ELECTRODES ”ﬂ

a mige and watling o ""Eimpﬁfieﬂ."'

e meet every need. Try
@ weod vod S e ARC WELDERS

i W, Hobart Bres. Co.. Box h34, Troy, Ohio _
ownE oF THE lﬂ'ﬂ-ﬂlﬂ’i ‘J!#“T SUviipDERS o F AR S nf‘a.ﬂj‘mﬂ,"‘?

B — reas s sl

kol Q ( ol drpes,
r,ﬂg.ﬁi‘-f-"f F’
ity prders

. Promp
Ll MF[‘

166 POPULAR MECHANICS



e Ay ke, g R Oy

00[ /VOT[S

e e g R

T s Ry T

Malnlenanca
and Repair

Suggestions to
Prolong Tool Llfa

No.15 . . . . . PICKING THE
PROPER TOOL FOR THE JOB

Here is another in the serics showing how to use the
right tool properly for a particular job. Following
such a procedure inevitably saves time and results
in a more workmanlike job.

-

In production work, whe:e light wire mmust be cut
often as part of a work tlucn-:'n, use CRESCENT
DIAGONAL CUTTER WITH SPRING. The small

spring keeps the jaws apart and ready for the next
cut. Example: Assembling radio tubes.

STA

—

Hand tools can be overloaded. For eutting heavy in-
sulated wire use CRESCENT LINEMAN'S SIDE
CUTTING PLIERS — they're designed to meet the
toughest assi I:I:I.I:I:I"-S.. Jaws of ll._ghtl:r pliers can be

rung or b ﬂn on ﬂ?ﬂr‘-ﬂnpnut}r work. Example:
Elutlt:q, heavy, insulated wire,

L

MARCH, 1944

. CRESCENT TOOLS
: Give Wings to Work

Where the work calls for numerous, properly formed
loops or bends in light wire, nse CRESCENT
[UI\D NOSE P‘IIF%!S The ruum:L tapered jaws
Eu‘rmlt loops and hends of varying radii. Example:
Forming wire loops in small lot production,

For the majority of electrical connections {other
than heavy), nse CRESCENT LONG NOSE SIDE
CUTTING PLIERS. The }ung nose of this plier will
reach into tight places, and cut wires as well, ple:
Making telephone connections,

MAIL THE COUPON FOR FREE REPRINTS

This is No. 15, in Crescent's
TOOL NOTES Series. These
informative advertisements
provide practical informa-
tion for users of hand tools,
Mail the coupon today!

CRESCENT TOOL COMPANY, JAMESTOWN, M. Y.

LLLLRE R LR L L EL LA LR LRy}

Crescent Tool Co., Jamestown, N, Y. E-&

Please send your " Tool Notes™ Series
[] for Bulleting [ for 3-ring binder

Name

Address

Ciry. — St
167
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ing bags for our armed

forces have a new fast-

oction zipper that makes them cpen as
easlly and quickly os throwing off
a blanket! This is only one of the
many new features you will find in
To-Pat-Co equipment at sporting
goeds dealers after the war.

A
THE AHEIII:.I.N PAD AND TEXTILE COMPANY
GREEMFPIELD, OHID
*
In peocs ead in war the leading monulecturer of
Smpll' Bogs and Lite-Save E!rfmli‘

I'LL TAKE THE

WHITE one

EVERY TIME

Lo
g

i

EASY TO READ — casy to clean, unconditionally
guaranteed for one year. The crack-proof swhite
surface is bonded to the steel—protects it from
rust. 25, 50, 75, 100 ft. lengths. Sold by hard-
ware, building material, mill supply dealers every-
where. Write for folder. KEUFFEL & ESS5ER CO.,
Hoboken, M. J.

T, M, Fe

~n

FO® THIS

) ,;&EWYTE FACE

STEEL MEASURING TAPES

168

Fuse Puller — Circuit Tester

For
Home
or

Factory

TESTS 110-250 VOLTS

When motors stop and lights go out, this tool quickly

LOCATES DEAD CIRCUITS and safely re-
moves blown Fuse. The Star Test Pocket Plier is made
of a Transparent Plastic having in one of the legn o
gmall Inmp in series with a resistance and ean be usad
to test 110 to 250 wolts eircuit. The Plier will pull fuses from
10 o 100 Amperes, Thousands of Electriclans find this tool handier
than Test Lamps. Prics §2.75 each without Teads, §1.00 addi-
tiomal for Leads, plog 10c postage. Can be obtsined from General
Eleeirie or Weslinghouse Stores or directly from us. Order NOW.

S§TAR PLIER CO., 233 Canal St., Mew York 13, N. ¥.

Moderaize Your Gun! Improve Your Scorel
Most durable grips made, Positively un-
breakablel For Colt, Smith & Wuam, Hi-Standard.
Ortgies, Luger & Mausers in 8 wlde Tholee of besutiful
designs in ivory, ue-rl. wnln‘qt, onyx, ete. Low prices, FREE
CATALDG. Deslera Wal

SPORTS, INC,, {llihl.) EEIII N. Clark SL, Depl. P-3, Chicago, IIL

PﬂST
PAID

i
tu.rnku.:n.ll.nul-uru ra

As easy to use
ar o pencil

v hanisd
mwailahd or wilar o
B amd Craltsman §honld Own Ome
r wour ol iodsy, Use i IT yoo Pﬂl
1 a1 vou lisve addeal -:HIIH.I' i "ﬂ
ts your work, Pelurn
relai | wavir me mabrmpqlr

“'EHDELL MFG. ‘¢o.

I3 M. Asldand Chicaga, il

GENUINE U.S. BARGAINS

@, D, WoOL BLAMKETS (USED) . & “'B.

"::L:LI-F-H SADDLES (USED] . b
. &, ARMY PUP TENTS [USED) .

EhFhlly I.ll.qd Army Caisson Fhlrli !Illl'lh

. ki th Awle

S22 ha o ER walaht par Bl i aT.o

Thousands of Other Bargains in Military, Ouedoor
& Sport Goods for Hunter, Farmer Scout Sead 10g
for 32-page catalog retmurned wich firit order.

A and N SUPPLY CoO.
4724 LESTER ST. RICHMOND, VA,

and Pepuy -Pal
GARDEN TRACTORS

s "DU- ﬁl.l.

& 1 to 8 H.P. Circulars on request. War limits production
—We supply repairs for all SHAW Tractors sold in our

40 wenrs in business.

EUILD YOUR OWN RIDING /'
TRACTOR—“"WAR HORSE" =
using old aute paris, powersd by 2 H.P. or E: | -

lnrger nir-cooled engine: or walking type

Garden Tractor 3% to 3 HP. a8 shown: or

convert truck of aute inle Form Trocbor,

Ench will plow, cultlvate. Plans for building,

in ome doy, any one of ahove, postpaid for £1.00

{state which wonted) orall 3 for £2.00. Money

Back Guarantoal

SHAW MFG. CO., 4503 Front 5t., Galesburg, Kansas
———— 5550 Horth 4th 5t Colembus, Ohio
POPULAR MECHANICS



sinking 4 Warship | blasting , Strategjc NEwaY . oF sending
4 Munitipng dump hurﬂing skyward, |, Packs 3 shatterin thoy-
Sand pounds of lethal devastagioy | « « bur j¢ doesn’t mjp, being
“pushed around” by 3 331, Pound outhoa,g s

For this smal] Evinrude, 44 for many other Evinrudes Serving the

and for landing Operations through heavy g f Husky Evinrude
“Speeditwins help bujig Pontoon bridges, Power ferrjes, trans-
Port troops ang armored €quipmeng, Grear Evinryde Storm Bog,

—

: SR

— . 23
SACK THE ATTAC
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Emma SCREWDRIVERS
and NUT DRIVERS
“"Designed for the Hands of Experts"”

From the tip of the blades to the HIP i‘lf Hli harnadles, Lthoas
fools Fepressnt the noewesl ldeas In Roeal man-slze
handles pre apecial plastic {the Dﬂﬂ:l'l.it lﬂnll.ilﬂll.'ll: shiocks
prood XeeLited, Blsdes are bigh quality sieel, expertly ma-
chined, Mutb driver sockets d wnwrh to hnndlr two niits,
Ower B0 sizes and models of XeoLite Serowdrivers; 35 alzes
of muak drivers (ineluding Die Lux set of 7 with different col-
ofed handle for each size, suppiied in stuedy metal containor
for wall mounting, ) ALl met drivers and most sifes of scrows
ikrivers can be furnished with fire-resistant handles ot slight-
Iy higher prices, Ask your radio, electrical or hardwareldealer
—ar write: Dopt, J.

PARK METALWARE CO., Inc.
Qrchard Park, N. Y.

WHEMN YOU
BUY ToOLS Specify

Bock The Attock. Buy More War Bonds

FREE! Latest, most
-1 COMPLETE RADIO
PARTS CATALOG

EVERYTHING in RADIO and
ELECTRONICS for War Train-
ing, Maintenance or Repair

It's the most complete, up-to-date BUYING GUIDE
available! It contains latest “supply data™ on radio and
electronic parts aveilable without prioricy for repair aod
replacement—plas everything in war training kits, books
and equipment! Whatever you aeed—you'll save time by
geting in touch with ALLIED first, Send for this big
free catalog today.

RADIO'S FINEST BOOK VALUES

Specially prepared o aid radio mining in schools
and I.I:IdIJLLr:'.i:IJu of valuable daca. Send for all six!
Radla Fermulas and Dala Beok Ne. 37-752. . 10
Dictisnary of Rodio Term: Mo, 37-T51. .10
Radio Circuit Hondbook Mo, 37-F53. . 10
Rodio Builders' Hondbeaok No. 37-750. . 10c
Simplified Radio Servicing Mo, 37-755,.10¢
Radic Data Handbeak e, 37-T54., . 25¢
All S5ix Books Ne. 37-799,.75¢

ALLIED RADIO CORP.
B33 W. Jackson, Dept. 5-C-4, Chicagoe 7

=/ ALLIED RADIO

o

NOW!

nleasure Any Size Pipe
*"I;__*,;ﬁ,m ; 1/8" up to 12"

Easily measured IN
THE DARK, IN COR-
NERS, PARTIALLY
EMEEDDED IN
WALLS OR IN A
HECLUSTER.™

NEW 3-POINT GAGE

Poekel-size . . . aceurate . . . unbreakable

msed! Mace smaller surved conlacts agninst contour of
Ibﬁu{ r rﬂrtl-u et unill i touches :plp:.‘ﬁilrknr instsntly pj;
] -u I.:.-‘rI“E. n terms of Isalds measahrmanis—ale &
"ﬂ' |-lcllr| nER tan he ﬂpﬂrﬂ in ff": plun-::‘djllh- l.n il;l:l
il o fovE 1 thire s n cpanig mear
rul-m or ut-hr Htuu where prpe uln‘ Ed:md En

Bheuld ha cwned by evesy homeown lmhes hanlr—n &
it Inbor sz money mver! o el ok s .

Bumt prool—deep siehed mumerls—contains hand: ||1r|'|: and metia
e, TFatented i the Unbted 8 a
il o s e ool S S LT “ g1 50

i d-u.h u:u-l. il i
Fuur 4 :: wapply rcl:t': alﬂmh postpaid # monsy
THREE-POINT GAG
3827 Broadway chln" lilinels

BENJAMIN %

H-C PELLETS ARE AVAILABLE

at dealers or direct. Cal, .22 and Cal. .177. Production of
all modela Benjamin Air Rifles and Benjamin Alr Pistols
has been suspended for the doration as our facilitiea are
d in War Work, WRITE FOR OUR ILLUSTRATED

H LIST and BUY MORE WAR BONDS.

BENJAMIN AIR RIFLE CO., 212 Marion St., St Louis, (4) Me.

CRAFTSMEN—STOP RUST WITH |

® FIENDOIL ©

Proteok tools. clean and coak them with 1.'“5_ antl-corrosive
Favored fof years by gun fnd tackls bhori, Got jE now at your
Sports or Hifrdware Siere,

2 oz, Bottle —35¢

McCAMBRIDGE & McCAMBRIDGE COD,

Baltimors

BUII.I}AIICMLDER"‘“”“‘“:M

uuimm Wl 4

f- ='|-n

1 NE 8-
LEJAY M.ﬁHUFACquINE Co.
1347 Leday Bldg., Minneapaiis, Minn-

'don’t WORRY

Why put up with years of
needless discomfiort and
worry? Try a Brooks Auto-
matic Air Cushion. This
marvelous appliance per-
mits the opening to close,
yet holdsreducible rupture
securely, comfortably—day
and night. Thousands report amazing resulis.
Light, neat-fitting. No hard pads or stiff springs
to chafe or gouge. Made for men, women and
children. Durable, cheap, Sent on trial to prove it
MNever sold in stores. Beware of imitations. Write for
Free Book on Rupture, no-risk trial order plan, and
of resuolts, All correspondence confidential.
ROOKS COMPANY, 158-C State St, Marshall, Mich.

Always write your name and full address
clearly when answering advertisements.

POPULAR MECHANICS



Fascinating Delta Book

= points the way to fun and
healthful recreation in your

Homecraft Shop

An introduction to the hobby of hobbies,

Fifty-six pages of

practical, detailed
help — ideas, pic-

@' tures, plans, dia-
= grams — in:

§
s How to Plan a

Whether you are a veteran crafesman or a begin-
ner, there is priceless informadon for you in this
Delta book.  Specific information on  building
shop benches, tool racks, cabinets, eic., chapters
on: Type of Shop, Wiring, Shop Lighting, Power

Tools, Choice of Hand Tools, Paint 25 c

Rack, Shop Pictures and Layouts, and
All this for only......

many others.

Whai to make and how to make it

Nine new books of "Classified Projects”
— @ whele book on each subject!

Armanged for quick reference. Hundreds of plans
and pictures show “"How o do it You never
guess = never go weong, 21 Lovely Lamps. Pop-
ular, pleasing designs. 19 Charming Chairs. Sim-
ple, complete plans; handsome, durable, chairs.
Ul{r E -E_J-'E'H ; rafeciss D.Il'lll_'( :I'IIJ'-'I.'|I!J.4.!}, quickl
built. Gardew Furniture and Noveltics. A swell

¥ collection, 40 Fine Tables, The finest of shop
rojects. Ourstanding favorites. Furniture Designs,
esks, beds, wardrobes —fine pieces of larger furni-

=l Home Workshop’

the creation of beautiful, useful things for

pleasure or profit...

There are no “strings” 1o
this offer — nothing to
buy. The coupon brings
vou the booklet, “Happi-
ness is in your hands,”™
telling the story of the
time-honored homecraft
hobby which has brought
happiness to s0 many,

Health

The booklet opens with an
article reprinied from "'Read-
er's Digest,” describing the
henefits of manuzl hobbies in
maintaining mental health. In
these busy days, when nerves
are on cdge, thousands of
people find relief from tension
and nervous strain as they re-
lax and forget their troubles
in their homecrafe shops.

Happiness
The next section deals with
the joy of making things with
hands and teols, poinis out
the wversatility of the home-
craft bobby, Your shop may
HAM-8

be anything from a bench widh
a few simple hand tools o a
room full of the finest power
'ED-I'.I]S. The whole [il.l:l:l.ll]' shares
in the fun, too, as others join
in your activity or enjoy and
admire the results,

FProfit

Homecrafe is 2 hobby which
can pay its own way — with
something o spare. Not ooly
cain you save money by doing
jonf own minor repaic jobs,
ot vou can follow the exam-
ple of others who have built
profitable  businesses, making
small furpiture pieces, etc.

Pointers
""Happiness is in your hands™
also ;Eh'n-s you s number of
valuable tips on planning vour
own shop, and shows you
some ways to avoid disap-
pointment,

Remember, there is no cost
or obligation. If you like,
you may also order
the books shown ac
the left, but ir fs mof
mecessary to order
them to get ""Happi-
oess is inyour bands,'®

L

T : I 7 Editor, Deltacealt Tublicath
ture. Novelties, Useful small items. Proficable, in- THE DELTA MANUFAUTURING ©0. [ ]
h}rcstmj:. Toys, Games, B8l 0 B, Vienns Ave, Milwaukeo 1, Wi '
ﬁ;.‘; :-lr{'g’:;i.hf:.m;{fﬂh Pleags geril me your FLEE booklet, “Happiness 15 §n your hands, ™
s ; YMAKCT 5, S T T T A |'.'| 1 would akzo like 1o have & copy of “How to Plan 8 Home [
:'"*‘ﬁ'l_f ursrtre. Al workshop.”™ I am eoclosing 25 cents, [0 Here is $1.30 for the l-
tractive inl'l-lsl:ll:ln].-i. f nineg books of “"Classifled Frojects"
magazine racks, sew- N B
ing cabinets, cte. Order Name
these books today. Use ' MName. .o cxea P ————— CALL-RTY ~ e i
the coupon at righe, i
N TN e oo i e i e
Set of 5]50 Py 7 :
9 books OWeL Wé, 7. S NG S, |- | P —
4 ------------H--ﬁ————nhd
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BOTTLENECK BUSTERS

long lived,
ndable,

and grains.

external grinding, polishing and
burring = bombsights, planes,
tanks, guns, intricate instru-
ments, ete. _Aaen
Handes Tool of 1001 Uses and < pot®.

Hi-Power Grinders are still avail- pE"
able to all who have priorities. |

Send for Free Catalog

CHICAGO WHEEL & MFG. Eﬂ

108 5. ABERDEEN STREET, CHICAGO 7, ILLINOIS L-f‘d-"xh

Chicago Mount-
ed Wheels—
They're tou

Over
sizes, styles

Chicage Grind-
ing Wheels —
With full WPB
approval, we

ecinlize on

eels 37 in
diam.and under
for the duration.

AMERICA’'S UNBEATABLES

Yes, all the wheels in our line are small, but
powerful and swift tools of war doing their
stuff day in and day out—making it possible to speed
through everything that requires precision internal or

WiTH THE

ARKOGRAF

PROTECT YOUR TOOLS FROM THEFT
Wridn 1""“' wlartriciiy IIEI nama-of deaign o tha bards
eet and finest tools ki 1|||I.'rumn:u or sny
ks wrtime :; pup-r ‘lrl pem o peogil. TS
il ] mrohasibes, wes, mnekine shopa
ﬁﬂll'l ] ﬂ'lla‘l H.ﬂlhnlld Anywharn
reating (ustraind ciwular fese.  Wirkbs today.
ARM]GEEF PEN C0., 3527 5.E 3tari, Portfand 15, Ora,

BLURNM YOUR NAME ON Tﬂﬂl-:!:

A Compiete Line of 10",11" and 12"
PRECISION LATH ES

EHELDQH MACHINE CO., Inc.
AZGE M. Hidk Awve,, Chicags .:1 USA

172

@ First come, first served] Have
months of walting b;‘ arranging for
rolr new home now! We ship ¥ou the mater] ala—Ium-
cut-to-At, ready to erect.  Puint, glass, ha:dwm.
Ellhllh. Eta,, ||.lI| Included in the pelee—io extra
J&a.:.' ihe frelght. Plans furnished—also comp
Instrustions. No wonder our customers wrna
un l.Iul.'L we anved them 309 o 407, comparsd with
bullders” prices, Easy terms—monthly payments, War
bonds accepted. (Present price sublect to change).

cataroave FREE
CATALOGUE
Wi
chm Rive 0 Liverny ‘f:.f“:;‘m‘?‘fm‘?:‘:aﬁ":; bou
without a long period of watfing.
LEWIS MANUFACTURING CO.
1243 Lafayetts Ave., Bay Clty, Mich.

P
uzplis o .-;,.rm.l afanes

AMJZJ‘HG BOOK FOR YOU

Hurel

C
27290 5. Mary St.,

1 H ||||I tl. it to send revissd o, 1-1
o a of wiHlwarking &

oL 1.] E Ir BARGAENS

F'I'"i".ﬁﬂ WI'.:IDI] E'ER\"ICE Cﬂ
Bopk: A-43, Chicago 8, 101

Say you saw it in

POPULAR MECHANICS

FOR PLEASURE OR PROFIT
GEXSCRIBES 1T LOW COS5T BOATS

et bl oulsinading book and bufld & beai
wh bvems for Your owm uuwmullnh e
You ean do B Just Lthe Bosk ¥&u've slways
wmn led I.lpvuwur. mril of rew bosb—IT difsc

kmdl =nl
(hrder BITILD A BOAT on pelal esed -mi
pay only BN plus poMegs on deliveey.
tarn in & dava i not pl E0d T

¥, i utad

bask, O pend
U. 5 FLT0 with order.) Usder today.

POPULAR MECHAMNICS PRESS
Dept. 523, 200 E. Ontarlo, Chicage, 11

POPULAR MECHANICS



Exide research
keeps ahead of the need

Back in 1925, Exide Batteries first flew over
steaming New Guinea. Today, Exides are fizhting
in the world’s worst elimate, ready and able to
take it.
An Exide can take it in your car too, but remember,
restricted driving is hard on batteries, certain
precautions are necessary to keep your battery
at top-notch efficiency. Starting failures can
cause serious hold-ups, today.
Do your part to “*Keep America Rolling™ by hav-
ing an experienced Exide Dealer check your hat-

::ZE every two weeks. In many ecases, periodic
arpes are essential, and with them, the
Exide Dealer can put off the day when you'll

need a new battery. When you
must have a battery, get a

dependable, long-lasting Fxide.
Buy to Last—Save to \’%in.

THE ELECTHRIC STORAGE BATTERY CO.

Philadelphia 32
Exide Batteries of Canada, Limited, Toronto

EXIDES ARE USED
IN MORE THAN 100
APPLICATIONS BY
OUR ARMED FORCES

MARCH, 1944
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BUILD A MODEL PLANE
ON A TUBE ... Easy

Now combined with time-savi
OTT-0-FORMERS, the new O
O-TUBE construction is the up-to-

mosquITo ?‘.m-d
408§ b wing spnn. F4 53.00

date way to build the model war HELLCAT, Gr F&F

Iulum you want, Get the thrill of A lach wing span kit $1.00

mFIdJDR & plane on a tube with | TaunpERROLT, Republic
parts that are all cut to

25 Inak wing span kit 39 els.

ZERD, Misuklhl HKI-8901
96 laeh wing spas ki 29 cte.
FOCHE-WULF "w—l.'ll
T inch wing apas kit

30 wther thrilling Kits
156 to .00

shape.
AT YOUR DEALER

Giood] denlers everywhers have OTT-
O-FOEMERL Kita. If no dealer near
you muil order diceat to address bolow,
Mindmam order by mall $1.00. Bend
156a (26c for Mosquito) extra to partly
pay postage and packing.

JOE OTT
MANUFACTURING CO.
AT Weat Sugomer Street CHICA GO

MILWAUKEE SURFACE PLATES
ANGLES AND BOX PARALLELS
MODERN TOOL ROOM
NECESSITIES
Indispenznble in this doy of modern pro-
doction, ldes] Tor tool and jigbolding.,

Avnilnble on Priorty anly.
J. C. BUSCH CD. 158 5. Ferry 5t

Hinee 1507 Milwaukee, Wis.

MODELS
ILLUSTRATED

with a guide to
medeling
i the Grit besk of lis hisd swer

k geer —— oaveriag
many tfypas of veisshi frem whale-
baaks b8 PT frem “Slavers”™ fe
Corvatbes. H Incorporaies many
eodor plates, alowsap phetes, di-
Halled drowingi and achiol conntruoc-
Hews plani, in additiza fe o yalty texd
eovering whip madel bulldieg sad &
glassary of pawbical termi. Sead for
it teday. Wa'll include sur cotologue
af ikip model kity owd pepplisn

MARINE MODEL C0. otrr. ms mew vork ey
Hanﬂr Mail Order List

Here st nrrulﬂnﬂir low cost i the peactical
'|I-¢Ilr and dnformation you have always wanted,

n previous  indaes nplar M.
{‘hlulin have been claszified accarding to sub-
ect and are now avallable in these handy
reprint  booklets.

an sup=
fayette Radio Cerp: €

ply nIlEsfu::nr: n;:m fuupsl:ffn'lm;::h“;:;
e o :
n::lp:ewn:*d;urv:;m:riii:u! consumer appli

cations.
FREE! Lates?

HANDY CATALOG OF RADIO
AND ELECTRONIC COMPO-
MENTS AND EQUIPMENT.

Up-to-the-minute listings . . . thou-
tands of needed items . . . in-
cludes o "Bargain Section"

can't afford fo miss. No other cat-

l:III:E: I‘Ik(‘ I-+ -Irl- ‘||'Il: 'I:DIJI!‘I'I’"I +l:l|:ll:|'|'[
MAIL COUPON FOR YOURS.
s LAFAYETTE RADIO CORP,
1901 W, JACKSON BLYD., CHICAGO 7, ILL., DEPT. P-3

IFIlus- send me o FREE ¢ f the Lofayette Radi
! Corporation Cui‘:]ng Ho,u;ru e I

How to Use lulurrn-:r Tnnll- Worki With Plastics—1
Micr By wk Ellhn-l-r ome Im PO o b1 0
Ridding Home of Insect Pesta—107
Children's Ream Furnibure—=51,
digtawed Hovelties=ET,

—108.
Pawie Driven I-lw
R.’“' Prosees, l:lrlndn'l I:lzl.' =T

oad, Melal Turning-Lathes—81,
Filing Machime, ﬁ:quuw Catew QUi Mouss & Dall Furniturs—80
Wheel, Shapar—8 HWowelties Turned on Lathe—G2.
Lathe Tools ¥You t‘-l.rr Hlln—l-ﬂl Inlay quturil—hmmng_ta,
wnrlﬁhﬂr\!hﬂ-‘rllll Cabinets—=47. Wood, Soap Carwi

rig—ik
Windmills lln Weathervanes—G8,
Lamps from Weood, Metsl—89.
Home Work ﬂpp-nrtuml.vlﬂ--l.'a.
Wood Finishing—a0,
Eoats—i4 fi. ou!hurd—a
Ecats—14 L. Sail blnlghr—ﬁ-..
presd et L,
o mall Dimgh:
Smiall %all Boate—H4

Twe 5.
Wuild Owen Camos, Hayak—30.
Wuild Class-E Ton Yachi—a2,
Auto Kinks, Shortcuts—10,
Bullding Trallers=27.
Mokor-Driven M b Cars=—="34.

Spray Painti
From l'llhrn
Tool Il|1 harpening—82.

Ehl.?ln ng Drills, Wood Bils=

Successful Wood 'I'lu'rnlnTIi
Haw o Moad Blusprint=
Berating 3 Meta Cathem160;
perating —
Heak 'rﬁl.tr , Hordening—1032.
Wrarking Wi Glass-—=103
Servicieg Eilsc, Malors—T8.
Electramagnets & Sclossids—~a4d.
Transformer Construction—41.
The Bey Elsctriclan—43,
ang lrulrbu—l.i'

ﬂ.l.-hnn—ﬂ L.

dge
Are a Waldera—5. Stap !!uh} Electrical Troubhles
* hros
‘";t::ﬁu“nsmﬂﬁ."m o & Phots Printers and Dryers—28,
Plating Lu!hu, w -rt:.—.?. Fhoto Darkrocm I:qumlrnt—ﬂi
Lawer Your Fusl 1. Triek and Table Top Pholos=—=87.

Ceametic Formulas—12,
Food Products Farmulas—15,
Metal qutl'nlp. lnd innrm-u.—a:l.

Curing Leaky Il.ﬂml’rll!l.—ll-!_
Fitting Home Game Hoam—55,
oo Fireplacas—a8.
rdening=—239 Re-Bilverin

oweities—T2, Chemical IrI- ekl
Pergalas, Fences=T6, Log Cabins, Tourist Houscs—14.
Lawn and Garden Furmiture=T7. Trapping Small Animels—I3.
Playpground Egu p.m-ut—!'!. Farm and Garden Tractors—#.
Conerote Qarden Furniture—8, wiilding Extra Attic Roome—23.
Making Serving Trays==53. Attractive Basement mm--'.'.ll.

' mesk Ende—5 Bmall Loam
[kl TR Smal Tabics—fd, .~ Gzm ltuttlainn—ﬂ 4
Freasurs Finders—13. Smoking Stands—50. Hhots Enlumera—1.

Hlll!'llslll'lﬂ Walipapar Baak nﬁﬁ'-—!l. c!lﬂllnfn- "Formuias

Bu:ll.-ln Flatures—T8. "mi.,'i-.wﬂﬂm‘i'{.. Taxidermy—8,
Bird Housss—T. =87, e,

i Telescopes=20. ?:.. n
Clack Cases=50, Mntal Craft—28. Small Furnnces—348.
Chesk Titles Wanted, Write Name and Address In Margin and Mail to

POPULAR MECHANICS PRESS, Dept. 522, 200 E. Ontario, Chicage, 11
POPULAR MECHANICS



Power per pound Is
the _p;r:ncr4| criterion
Far aircraft engine
vazluation, Take-off
power, size, life, reliability and altitude
performance are important critefia but
other things being equal there is no sib-
stitute for “less weight.” In Cyclone 9 —
powered plancs the weight saving equals
an extra pscnger per cngine,

Ten years ago, the Cyclone 9 weighed
12 pounds per horsepower. Since then,
600 HP has been added ar & cost of only
420 lbg, in matecials, cutting the weight
ratio 10 97 pounds per horsepower

MARCH, 1944

The Extra Passenger in a €Cyclone Engine

Wright engineering developments
made this power E.‘li:l J-nuil:-l:-. The 1]:,.
namic Damper, fCr example, added 20
pounds weight bur peemined an Enbcial
inceease of 100 borse:
pewer and opened
the way to the pre-
sent high ratings. To-
day’s Cyclones use o
steel crankease which

Cyeleas eraskibali
with Dysamic Damper  not only permits an-

other 100 horsepower increase but is ac-
tually lighter than the forged duralumin
case, Tripling its fin area, the Cydone
cylinder now produces 150 horsepower

in the same cubic
disphrrrr. ent  which
developed only B3
horsepower in 1933

Thus Wright en-
gincers have steadily extracted more and
more power for smaller ¢x|1¢.-ndi|u:ﬁ of
material, so that woday's Cyclone 9 is
13.5% lighter than any other engine in
the same power class. This 13.5% means
175 Ibs. advantage—or one passenger per
engine—a payload bonus creating reve-
nue dollars for the commercial opetator

- - L

Wright Cyclones pay their way.

Coylindar developmani
1933 — 1943

T st i

WEIGHT POWERS THE TOMNAGE OF THE &IR
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Waterproof, shockproof, anti-magnretic, radium

dial and hands,
tested.

unbreakable erystal, precision

Mo, XG 124—I58 jewalt, zmall second
hand, staoinlest theel baock

. 33475

- $39.75
Me. XG 128—I7 jewels. sweep second
hand, SELF WINDING. all stainless steal |

. 358,75

Mo, %G 12l—I5 jewels, sweep second
hand, stoinless stosl bock

case .

FOBTFRID, PELERAL TAY EHGL, N wasL JACENE FEOMPTLY FILLED
Write for Free lllustrated Booklet “"XG™ '

BELL WATCH COMPANY |

Time-Life Bldg., Reckefaller Center, MNew York 20, N. Y, l

ELECTRICITY FOR ANY JOB
~ ANYWHERE ~ -

DHAN GASOLINE DRIVEM ILII:TI‘IG
PLANTS provide sloctricity in locas
tions whorn 11 Aot otherwies Swlil
ble, and for ¢ ma ney atandby BBV
. Thouwnﬂl umh are doing &
whnning jeb in the war,
Slﬂ"l from 3!0 35,000
atts. A.C. 530 to l:
110 ti BEDG valti. DG
4000 wolla., Aliea dusl .H.G
and D6, sutput models,
. W, DMAM & SOMS, 1081
Royal ston A, , Minneapolls,

B Dytoils pladly fernisked

Drilling
Milling
Grinding
Fitting
Filling

Solve Difficult Angle .lnbs

Quick, acgurate setups st any angle,

Enskushift methods — time Ium—ren:c
Hona,  ldeal for tool rooms or home
wur'kl:mn.

lu||1 or grooved. Bixes 11
. Orders 1lllr_‘|‘l Pm
Eun: prlori

rating=s oml
ou My qual.:rl:.r .r-]' il

Chicago Tonl & En;lnmlnn Co.
BIES South Chicago Ave.
Chicage, 0L

Senvd for Frew Clreular
'IU'I. .uhl."'l E I'IFTI'.!#-
ceseri
'levl Ilrrl EiTEs meny 1.|.|lu.

AT ANY ANGLE

§ PRECISION WORK

&

with Steel-Grip
mﬂumwﬁn"ﬂﬂu
“Emlm back cut I’:ﬁa Emtm

tanned hest-resintan
peams in back. Noborned-throogh

anlemm e b

Fingerseamn w:lb:dllpalnu af|

::ﬂm‘ﬂ"f.:smﬂ“?&ﬂam _
ot Sk i, SRt o STEELGRIP

INDUSTRIAL GLOVES caﬂl‘.ﬁ
651 Garfieid Bovlevard Panville, lllinals
. (In Canada; Safety Supply Co., Toronto) .

BUY BONDS NOW —

“Bye-Lye'' Laler

% Let'es win thlas war firet. When

pence Comes, go ""bre-bye''=—motor t.l‘ip.ﬂ-
to new places. The new model AcEl

HULL AUTO COMPASS, lmproved

by wartima er:zlno-erlrm. will then
be available at your dealers.

HULL MFG. CO., P. 0. Box 246-D3, Warren, 0.

MASCOT SLIDE RULE

., Fits the pocket. Guickly solves any prob-
lem in multiplieation, division, prnmp
tion. Glves the sgquere, the aare
Tg‘amhn and reciprocals of al numbut

g scules give sines and tangents of num-
bers. Fine black grodustions om white cellu-
lald. Price in fabricoid ease £1.00, in leather
cise £1.256. Money back If pot sastiefied.
Bpacial offer to agents and dealers.

TAVELLA SALES CO., 19-C West Broadway,

How York 7, M. Y.

Bulld a STURDY WORK BENGH from completn ’=='=EF
working plan in Btanley Set Noo 11, Iocludes 4 5 FLANS :
other good plame. Now 14 Beta to chopse (rom, oMLY

STA"LEY T‘uan Divislon of The Stanl Warks

113 Elm 5t., New Britain, Conn.

OTTAWA

SAW

¥ Uses Power Take-off any trac-
. Direct drive. Long stroke, Baws fast, Write for FREE
Eﬂr on fuel, Thoosam of satisfied ose=rs. Book and Prices
lnbor sawer. Low in Pelep,
AWA MFG. 0., D3ZT Forest Ave., OTTAWA, KANSAS

S5END Fogr THIS
TIME SAVING

Ohm’ @)HMHTE

S Law Calculator

Figures Ohms,
Watts, Amperes
Volts ... Quickly!
| lAny Ohm's Law
W/Pmb!em solved
with one setting
of shde All values direct reading. (434 x92")
Send only 10¢ im coin to cover cost of handling.
OHMITE MFG, €0.,4730 Flovrnoy 5t., Chicage 44,111

POPULAR MECHANICS



Ingenious New ’

Technical Methods | P

Presented in the hope that they will y:
prove inferesting and useful to you. :

New Metal Surfaces Made by Spraying

Melten metal is now sprayed or atomized on to
metal surfaces for the purpose of salvaging worn
bearings, shafts, cylinder walls and such parts. Metal-
lizing, as the process is called, is also used for putting
a non-corrosive coating on iron or steel surfaces
subject to corrosion such as cylinder walls of internal
combustion engines, valve gates and such parts in
contact wuh1water. .The metals to be sprayed may be Mgk aidlig: enaiig bucks
aluminum, zinc, stainless steel, high carbon steel or metal firmly to surface, produc-
other alloys depending upon the character of the ing a permanently tight bond.
surface desired. The sprayed surface may be "over
built" and machined down to size to obtain accurate
surfaces.

Metal spraying guns have been perfected for use
with various types of gases for heat, depending upon
the melting temperature of the metal to be sprayed.

We hope this has proved interesting and useful to
you, just as Wrigley's Spearmint Gum is proving
useful to millions of people working everywhere

for Victory. Sprayed journal before finishing
=— Main beoring journal affer
You can get complete information from The Metallizing surface has been Metallized.
Company of America, 1330 W, Congress St., Chicago, Il Y104
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You have enjoyed such good service
and long life from your AC Fuel Pump
because of the guality that is builr In,
from design to finished pump.

You will continue that performance and
quality if you Insist on an AC when you
nead a new, or a rebuilt, fusl pump.

BUY WAR BONDS « BRING VICTORY QUICKER

“Many days I $

earn as much as

1 bhoaght a }ull.1
Filer,

Gl thwm =0 mwch faster
nnmad bhotter with o Foloy.
—make up to Z2 or 50 an hoor.  All hand sawe, also band and
clreular saws can be filed. No eye-siraln, no experience needed
with the FOLEY AUTOMATIC 2AW FILER.
alwws how 10 BiaTl

FHEE PLAH thiz stendy cash busis

ness now during war-tme, snd be resdy for
tha blp peaso-tima Buellding boom that 15 &sime
10 come later. Mo specinl priority application
reuirecl=—doillvery guarantesed, Send coupon
today—=ne salesmon will call.

i ——— - —— -

FOLEY MANUFACTURING CO.

3168-4 Foley Bldg., Minnsapolls 13, Minn.

Please send FREE PLAN on saw filing
business.

Name.....

Address i s e
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| Say -

ida

STEAM PRESS

with e [ Kot

TRADE-MARE REC U 5 PAT. OFF.

“With mom’s iron ond Pres-
Kloth it's eosy for me to steom
press oll my own clothes.”

Costs only 6% of
notion and house-
ware counters.

TO FINISH |

THE JOB/ | oo iiiiil's
60 CARBON DRILL SET i 0%, Sopics

Mawdie Filey Carban Drilly T.“’Dmllh| I'In Vies | Tap Wrench
Fine Hwiss qu 0]t B es. 180 wood-ham- | LAERAS §1.55
B0 b G0 ga. 30w | B4 m?-o. E. A, .nnpfa:- w ith.
E.u 40 o l} s, 1% rfmmm Hﬂ- %"i‘ I-ﬂ::::.-h ratche, $2000
] ] Akme
Hgral HT‘ D |G S5 e | s Sual g, Tes Chadk
l an B4R 802, 440 Inubu B sekile 1-:‘” :?Ii“rlt
:Et ﬂlﬂ.h:r m_spulm Bie, 623 dde. | slosesbo ser Bbe | round dies
Mariing . LE 30 R3S Ak, 163 Hi s Devilses ronmer
# #in pla. | mnid 1
10 files. Mm.]l st e | DIEGter ¢, Largar.| nation tas 55,
e 104" 450 BT e | Rureeris e ™ | S0 ol

Jewelers marew drivern, interghangoable chuck e
INTIHNA‘I‘IDHLL MI:II:L!- 254(M3) W, 55Lh S0, New York 19, N, Y.

FUN AND PROFIT FROM
YOUR HOME WORKSHOP

New 1044 “WHAT TO MAKE'™ ia now ready.
One of thers book= is issued onch yoar amd
ies a repring of articles which hove becn
publighed in owr “COrfisman™ Department,
Hundseda of ideas thaot can be used nround
your home workshop in one hendy, 224-page
volume, Gel book [rom your Newsdealer
or =omdd GO to

POPULAR MECHANICS PRESS
Dept, 518, 200 E. Ontaria, Chicage 11,

BUY Ask Dad to Get

this Great Book

o Bpr My b

for You!

This new book tella and shows how
to make over 450 thinga—useful ar-
ticles for the home, toys, furniture,
boats, movellies, photo eguipment,
electrical gpadgets, ete. of the more
gimple, eagy-to-make type. Only ordi-
nary tools are needed. Xo special
skill required. Tell Dad to send S1.00
to pddress below SOW. We'll aemd

Dad's money back if wou pned he
don't think it's worth double the
enst,

POPULAR MECHANICS PRESS

200 EAST OMTARIO STREET
DEPT. 524, CHICAGO 11, ILL

Always write your name and full address
clearly when answering advertisements,

POPULAR MECHANICS
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ru:ﬂm run = et a POV the BF s
L e 1do ) 8% dowith (L e old 4% e
i'::'ﬂd ,gmﬂ"f‘““: "hlﬂka gaine Suﬂbga
certai® rient n he
1'2:;93- "hee.:f think of F:\: are ¢ '“-3::3“‘-*
friends £ the fi ﬁlf:uw.* r ) hevs jean 50
nﬁd "
15
con
ith them™ 5 helr olu ly in Wfe A0 ray for
muc to Us Erl.t.!r 13!. ip an L{s]
n d.OI“":'“ {gl'-_ﬂ A '\'g“ ¥ dnﬂ““
..T"ﬂ y hov vo sta¥ ?“.....-m'l o let 5 and
thot Tﬁ:a:ﬁe gund"” of of the nfl:-. . We
keep YP re an ve 4
we need T ane qualty i les!”
Hove alt ¥ the for ou
on
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hed € an \ "
\d § them fhaps i
oo w5 sina—ret ot | Keep up the good work

Of course, the quality of caliber
.50 Browning tAim:u:aft Machine
Guns and other war equipment
produced bySavagewill be main-
tained. Everything will be done
to bring our fighting men home
victorious in the shortest possi-
ble time.

And when they do return,Savage
will again devote all its gunmai-
ing skill and precision facilities
to the fgroductinn of sporting
arms of “fine quality.”

Savage Arms Corporation, Utica, N.Y.

SAVAGE

SAVAGE MODEL 7a5.

Lightweight Automatic Shotgun for Uplond Game Hunting
A prowar axamplé of Savoge engineering development to provide
sporting arms ideally svited to specific shooting requirements,
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AWAEDID TO MANT 7
GFfelAL BIVISROM

]:mz picture that brings joy to the heart
of your soldier or sailor is his own particular
"Pin Up Girl" . . . It delivers your message
more quickly and leaves an image more last-
ing and more importane than words.
't;M Petures”

This 54-page booklet is
whlished ¥ Argus to
elp selve the problems of
exposures, lens, films, gte.
Get your copy by sending
25¢ to Argus, Ann Arbar,
Michigan, Dept. 5.

A s
THOMPSON BOAT
arecl ~- —

‘Cances $TS and up

PROTECTION kS

This valuabls Thompaan featurs
heeps you dry.

Two big Factories lower costs

= save you ireight.
THOMPSON BROS. BOAT MFG. CO.
Two Large Factories—Write to Either Place (13

180

A presision bullt and englneersd single
eylinder odel englne, Reverss or clutoh
gear. Automatie oll and water pumpe
Beale %" to 1, MW" xi%", (not e
tor). A counterpart of and operates at
pressures comparable to
Modern Marine Con-
struction.

= Send $2.50 for 14
= | pages scale drawings,
ineluding 2-photographs, eut-away illustrations of engine Assambly
apd verlical bofler layout, & fotal of 10.pages, 8% xll and
d-pages, 15%222" _ with Manual of machining instructlons « « « OF ..«
@ For 2-Views and doseriptive |lteraturs, Send 38c
@ Rough Castings Kit, with nll above, Send F12.50
® Herizental Flash Boiler Scale Drawings — §1.00
Weite Model Division, 212 North DHvision Bldg.

The THOMPSON ENGINEERING CO., Grand Rapids 2, Mich.

ECRAFTSMEN Ger oiee

E BOOK OF MATERIAL, SUPPLIES
& TOOLS...STIL

AVAILABLE

anble munusl ot yow oot
ALBERT CONSTANTINE & SON, ’P::-
1S, East 13MEh St Hew York, New Yeork

Write for
FREE BOOK

Dicees meore than 10 men. Esslly
aperated, Fulls trees—end saws
limba, Use bf-hp. engine for
uthu:"‘ﬁcr&lu .

Al -
327 Wood St awiy KRl

SAW 10 to 20 - N
CORDS A DAY

Featuring TOOLS of WOOD

Mow you can have a good lathe, drill
press, circular and band saw and oth-
er power toola in your home workshop, at
a cost of only a few dollars each. Make
them yourself from old aute parts, dis-
carded sewing machines and other odda
and ends that cost little or nothing. Get
this new book—""Forty Power Toola You
Can L!Ia.kei" Coata n‘nl:: fl.'EEi pl:::tplid..
;'l!l:!!.’ﬂn um‘rn::b;n%“n:?n ?;TL’-J'- Dﬂﬁlldﬂﬂ=mg
wares ond plans show v step o follow In
muakls the power tools you want. Aciusl
dograplie of finished oeachines neluwded.

8125 today. Maoney back W nol salisted.

ATY POWER TOOLS
TOU CAN MARE

j Pl HE R FRISE

| MAKE EVERY POWER TOOL WEEDED IM YOUR
HOME WORKSHOP
Some of the power locls you can make sre:
4 Band Baws T Drill Prosses
B Banding Machines 1 Ecroll Haw

2 Circulianr Saws 2 Wand Tuming Lathas

1 Mal Lathe i Grinders =

1 Power Hech Ssw 1 Shaver or Moulding Meching

1 Jig Shears 1 Vibrating Peneil

1 Cut-Of Wheel and others
Information too, phout pulleys, belts, motors ond drive methods
dust pubdislhed. MNo othor o it. Order todagy,

POPULAR MECHANICS PRESS

Dept. 521 * 200 E. Ontario Street, Chicago, 11

POPULAR MECHANICS



AT LAST !/

How Uou an BLAST OUT
CLOGGED DIRTY DRAINS

Clean Them Thoroughly With

CARTER
WATER PRESSURE DRAIN CLEANER

50 Easy to Use. The minute you notice a slow-
running drain put a Carter Water Pressure Drain
Cleaner to work. Cleans out filth, corrosion, soap
curds and other stoppages in double-quick time!

Uses water pressure to clean drains, and oper-
ates on an entirely different principle from any-
thing you have ever seen. Simply attach and it
works automatically. Has no moving parts. Uses
no caustics or other dangerous chemicals. Good
for many years of service.

Get Yours TODAY—Designed for use on
lavatories, toilets, kitchen sinks, laundry tubs,
bathtubs and basement drains. Housewives are
delighted with the wonderful job it does. Indeed,
any woman can use it. Get yours today. Ask your
neighborhood dealer or you may order direct
by using the coupon.

ONTHANK-DAVIS CO., Depe. PM-3, Des Moines9,Ia.

UARTER:

WATER PRESSURE DRAIN

MAIL COUPON TODAY!

] L]

s Onthank-Davis Co., Dept. PM-3, Des Moines 9, lowa '

| ] | ]

[ ] I enclose $2.50. Send me Carter Drain Cleaner with 215 &

1 L. lengrh. 1

: { enclose £3.95. Send me Carter Drain Cleaner, T4 fi- :

for 214-It. length. 1 ORI, n
) : DUMMIE & o i i o e :
Family size, TM4-ft. 0 dddress..oooeiniiniiiiniiescicisrscseasesssnsennss B
- - [ | [ ]

lcugth, $.5.E|a-. 1 Gity e . State i

[ - S e —— . ]
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outside. Unrolls like ribbon. Adheres to any clean, dry

surtaes. Just press Into holes and cracks with the fingers

and It stays put. Wil not crack; shrink or chip off.
Can be palntad.

# A good plugger- @nd vermin.
upper. rattles.

5 Pormanent glazin
# Seals cracks in plas- » g q
ter and woodwork, ioF woodor metal sash.

s eyl sy & Plugs leaks around

dows, cogements, tram- i,umumi?;r!]:ﬁf.?m‘i"h'

SOMmE, hmuhuu:.dl. & Makes gnnd packing
® Keops out dirt, dust ond gaskets

About 80 feet of W™ Morlite to a roi] At
Dealer’s or $1.25 P I;:na tpaid. R

Send for Circular

J. W. MORTELL CO.

Ales Makers of NaDrip and ether
Technical Coatings since 1835
522 BURCH 5T., HANKAKEE, ILL.

Hot Meals . « EVEN

in a "FOX HOLE"

with HEATABS
and VEST POCKET #/STOVE

Stops

Food calls for MEAT, wherever you are! HEATABS
(Tabiets of Concentrated Heat) will light lrllhntlr and
-pill burn long, with intenss heat . . . outdeors er in=
pars, Campers, luni:-urs.. honters, fishermen can cook,
boii food, fires wnder lna atmummnum with
HrE'.i.

TABS. Hlnr um for Bn,E Girl Scouts, house=
wives, doctors, nurses, ross and GCivilian Defense
workers, dentists, chumim. industrial workers, ete. Im-
portmnt fn First Aid and Emergency Kitk Carried by
armed forces to heat combat ratfons. Solid, compact, non=-
Ill:ll'mll s s s NO i_nI'DHE 500T, FUMES or ASHI
FECIAL I:I-FFEH. IELD MDIIEL “STOVE'™ ({Yest
ocket size) with two small boxes of HEATABS, amly
1.0, Postpaid. Dll.l.lﬂ COMPACT MODEL “ETU\I‘E'
with two large boxes of HEATABS, 300 Pestpaid,

J.W.SPEAKERCORP.
Depl. PM,
3059 Na. Weil 81,
Milwaukee 12, Wis.

TABLETS OF
concentrated

HEAT

TRADN-MaRE BOGIATERLD
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A pllable plastic that eomes all ready for use inside or

CAR OWNERS

WE HAVE IT
A United States Patent

ITMUST SAVE GASOLINE ON YOUR CAR
OR WE OFFER YOU $1.00 BONUS

! Inmt{znm this myaterions gasoline vaporizer
/ t AmiZes CAr OWOeTs. susands
Upuu thousands have reported benefits,

sers report that they have osed tha
Stransky on two to five different cars
and up to 260,000 miles,

BUILT ON SUPER-
CHARGE PRINCIPLE

Automatie, self-regulating — has no
Bp;rin diaphragms or delicate parts

oot of order—goaranteed to
Ian: the life of the car.

DISTRIBUTORS WANTED!
By, Mo bl Br meee s matig o2

WRITE for Sample Offer

We will let you try it on your own car for thirty daye—so
write today for details. Address Dept. 7561=0C.

J. A, STRANSKY MFG. CO., Pukwana, §Lpn_k.
g 4 BERRY S Aew POULTRY BOOK

BERRY"S Champlon-Mated, Hao Jn Wod CHICHS
alss SEXED, STARTED. 57 Dresidi HYERIDS., ui
Tuwn Tnepeated, IW I Tested, Owver INP‘lI:ﬁ.—n—SﬂEhml
LoW PRICES, In lissiwes nemrly 50 yesrs. Beaubifud
b POULTRY BODK FREE. slzmgs spgmeriaded,

LECRRY'S POULTRY FARM, By, 295, mnlﬂulnw..

Always write your mame and full address
clearly when answering advertisements,

413 Pages |
Profusely lllustrated

FIVE ACRES

and Independence

A PRACTICAL GUIDE TO

THE SELECTION AND

MANAGEMENT OF A
SMALL FARM

B}I‘ M. G. Kains
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0O YOUR DUTY =
BUY WAR BONDS

)

e

There is No Substitute
==, for Exp erience

OF all the valuable components of Johnson Sea-
S Horse outboard motors {now being made exclusively for war
and essential needs) the most priceless is experience —long
experience in outboard development, metals, manufacture,
gervice, This is an extra element that goes into every Sea-
Horse motor built. JOHNSON MOTORS, WAUKEGAN, ILL

OINSON SEAHORSES

FOR DEPENDABILITY
e —warer,

10-in. TILTING ARBOR SAW

# Hos copaelty up to 325" depth of cul and o werking surfaoce
1050 square méimnpwtlh regular extensions, or 1395 square inches
with special extensicns, Distance In front of blade is 1434" ond
from blade to rip fence with regular extension 177, or 25" with
special exiension providing greatest possible wutility. Cast iron
table top iz made of eclose groined seasoned gray iron heavily
ribbead with on eccurately ground ond polished surfoce. Motor
mounting is designed for meost Standard Motors. Hos many other

special leatures.

SEND FOR LATEST DURO CATALOG

Far full details and prices on the DURO 10-inch Cireular Saw send
for latest DURC CATALCG. Also lists specifications and prices of
complete line of DURC single ond multi-spindle Drill Presses, Cir-

ar Jeinters, Routers, Shopers, Grinders. Lathes, Scroll
Sawa, Flexible Shaft Units and Portable Electric Drills.

DURO TOOLS

MACHINE TOOL DIVISION
ALS0 MAKERS OF DURD® HAND TOOLS

MARCH, 1944
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THE DURG METAL PRODUCTS CO. o
F66E M. Kildare Ave., Chicage, illinsis .
puftEmens Flreie Sl ARG e o
At i " &
DURO 10-nen  Ciredlar Saw and  sther DUID -
Maching Tools, ru
MANH ses s nssrrasinsrdsadtbassnsmnnnm L]
AARPEEE . ouissa i snaanamesdsanssnssnssnnn :
CIEF: cvsnossnassaansn Fofl-.s. BB icaue -
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" @m | KRW ARBOR PRESSES ®mgfIxirane

MEEDED IN EVERY SHOP—SAYE TIME AND
MONEY—DO BETTER WORK, QUICKER.

Mo shop g complete without a small arbor press. Press-
ing and squeezing operations can_be done better and
faster on a KR Arbor Press, Bm{;v using wvise and
gledge hammer methods—they generally deliver gpoiled
work in the end. KRW Factory-To-You Prices give
you greater value for ¥your money, Order today.

KRW Bench Type Arbor ERW Hydraulic

HNo. ET-D 1 Ton, 523.1‘!3"
15 ton sizes, Prices
rrl.l.r i11clnlr|.' et 1:! Bockisd,
Builders of Shop Equipment for Fn.rd Dealers Sinca 1916
Indiapenania]le In fntinrs
tn r||.|lrl|.||rr" mrilernmaLiTa,

PRECISION GAGE BLOCKS :
T Sy EPAGES

No. 87-FP 14 Ton, $13.25%
in 25, 50, 60 and
cuk ML Arcade, h Ts )
H R. WILSON, 17 an St., BUFFALO 2, N. Y.
a8 lll‘l‘lonthl Acciracy
GLUE

ULTH ARG nowW
svallable in "lr"? bl
seis as illustrated.

Every toalmaker and me-
el iyl can now affard his
oW oset of Page  bhoe
E'rﬂ now to tarm r.1|.1l.
ighl pr\ﬂ'lu work., redisces
:rﬂl.lc 1ons, save  material.

Th ||1 T A
it mf’F’hJLi I3

l.l I nrh E: Ei.: .
L1257, 2007, 250", !l.'lﬂ
L Cal T 2"". rl:'l'uuhilnz
ow o make up 331

EAGE' MODEL AEROPLANE GLUE
|EPAGE' LiQUID SOLDER,

Inntions.

BECOME A BETTER CRAFTSMAN BY ORDERING ULTRA-CHEN Now!

Price with optieal fat, . $27.50  Price withoue ast. .. . ., £159.50 ow e 0
ASK FOR HEW FOLDER “THE USE OF GAGE BLOCKS"

GEOHGE SCHERR co- :11:: ‘:'-:rr;w“: “: l‘ca h H d c

Without Painful Bnck,u

Many sufferers relieve nagring backache quickly, onca
they diseover that the real cause of their trouble may
be tired kidneys.

The kidneys are Nature's chief way of taking the ex-
cess acids and waste out of the blood. They help most
people pass about 3 pinta a day,

When disorder of kidney funetion parmita pmmnuus
matter to remain in your blood, !l:, mMay causé nagging
backache, rheumatic paing, leg namg, osg of pep and
encrgy, getting up nights, swelling, puffiness under tha
eyes, headaches and ﬂlzzlneﬂg,

Don't waitl Ask your druggist for Doan's Pills, nsed
succesafully by millions for over 40 years. They IIHL- hap=

1 Py relief and will help the 15 milea of kidney tubes flush
Hﬂw P;ﬂfﬂs CHROMIUH. out poisonous waste from your blood. Get Doan's Pilla,

Allswﬂwﬁililtﬂ. SILYER, NICKEL, COPPER, ETC.
m.mmmm A0 122 10) 12 (1110 :11 ¢
oy ——— ' 3

T .||' ¥ '.xl"."”.lf fi
(1]}
vestment H‘-irl-um}n
¥ e achi itasll
Eﬁ.s’”“m DAY for FREE SAM PLE
ﬁ fe lnmm:imu 'huslnm-u! -EE'EF“I:-IH
customera. Act

;:.;T:IIHMA.L. ;mrznu fatalog
A s FREE!
: :-' - at oncel . )
= 8 wmmcmc COMPANY Sﬂ}f you saw it

A I [iTd | POPULAR MECHANICS
SIGN'S S0 "Ltk pareans

WARHER ELECTRIC £0., 360 M. Michigan Ave., Chicage, Dopt. 311
‘Gentlemen: hdm:FmEnﬂpha.ndllhmhmdm
ANY SILES £ 5T ﬂHH.'I F. Y
SHOWC ARDS Yt R e

| Name
Bl Are,
CHICAGD S1. ILL.

f

i Addres. I
o |

J

City Stare
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KEEP OLD LAWNMOWERS CUTTING

with the IDEAL LAWNMOWER SHARPENER

PERFORM A REAL SERVICE

Keep lownmowers in service on the home front!
Qld lownmowers, like other household equipment,
must continue to last so that vital moterials con
keep flowing to our armed forces. You con keep
‘em sharp . . . make old, dull laownmowers cut like
new, ond make money teo, with the Idecl Lown-
mower Sharpener.

Easy to operate, me experience necessory—just set the mower
in the sharpener, make a few simple adjustments, the machine
does the rest. Sharpens like magic to perfect edge In jusl a few
minutes. Write today for complete details.

THE FATE-ROOT-HEATH CO.

1344 Bell Street, Plymouth, Ohio

* NO EXPERIENCE NEEDED
* EASY TO OPERATE
w KEEN EDGE IN 20 MINUTES

SEND FOR COMPLETE CATALOG

BUY WAR BONDS... AND HOLD

THEM!

110-VOLTS AC frome cirsent

with EATO KONVERTERE. Furnlsh
gtandnrd 110-v ACQ from 32, 110, or
. DC. Good deliveries on sizes
a50 through 1600 waotis on prlority
orders,

Good deliveries on B, 715, 16 & 25 EW
AC grenuralors, ng'r 8 -nIantnr Eeners=
tors, [requency choangers and high fra=
quency Eeneralors.

KATO EMGIMEERIMG CO.

36 Eim Street, MANKATO, MINN., USA

Rircraft and Ship Workers

TRANSFER PUNCH
WITH INTERCHANGEABLE TIPS
For #30, 5/32, 3714, 1/4, 5/18, 3/8 holes
FPreviwien dramaafer of hale Teondions from fempaluds

Punch with 1 tip....
Speeify Tip Blee

TRU-PUNCH COMPANY, Scotch Plains, New Jlersoy

Ny
Cp——

Bl T

CAN VITAMIN'S RESTORE
NATURAL COLOR [sRre
to GRAY HAIR? L*ooxer

PANATES 2-VITAMINS {z dilierent, It'z the simpla easy
way thol moy restore gray hair (due to vitamin lack) to
its original coler and beguty. Sale, actuaily healthy.
Works internally, Caler is lterally fed to heir roois in
noture's own way. Send no money, Wrile for ameazing
free bocklet that tells what PANATES IS, why PANATES
works and how yeu can test PANATES yourseli on a sen-
sational free irial cler that leaves no roem lor doubt.
Don't wait as olfer is limited. Send for vour free booklset
today., Write PANATE COMPANY. DEPT. 49-C, 310 SOUTH
MICHIGAN. CHICAGO 4. ILLINOIS.

i . B

WM"'“""WW' i
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o
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COMBINATION OFFER

—ALL 3 for 51.00 cash (#1.10 Forelgn) POSTPAILD.
New “TRIG™ 107 Elide Rule,

MARCH, 1944

Magnifying Indicator

SPECIAL

Biandard 10 Siide Mule and Inatruction Bedk; Focket
Caleulntor for adding snd subtracting up to (90 904 1 g7 'T"rjm.n-hnut
Protracior  and Graph Role graduated in |:|.r|EI1|l|.l!lE and lInclves.

with Pocket Coleulalor and
Tranenarent Protracior. & | B0 (2180 Foreigni- POSTPAID.

Enablea you to do diffeult ealeo-
Intlons inatantly without paper or pencil=—mul-
tiphring, proportions, diviilon, extracling Tooig, L0,  ACCUTILE,
white composition face. Has standand A, B, C, 13, CI and K scales.

For complete stk inclodiag alide rule, 28-page illisirstsd ine
miruciion beok, enrrylng case, send S50c (d0c Forcigni, Hew YTRIG™
107 Blde Iulq with smme gix srales a8 phove plos 8, L, amd T scoles
n Beverse of Slide for probdems in Tr1|{|:|h||!‘|l1 LEY: Gunmetal Finish
Indicator; complete Instructions—§21.00, Mallrd postpaid, Satisfaction
Guaranteed or money refunded. i&tu Spacial 'Cln'rnhlnnlllu'l Oer.}
Order NOW,

HEWIG CO., Box L-143, Grasd Central Annex; Mew York City

185 |



THE PLAYS OF SHARESPEARE

1t’s reasauring 1o find the things ihat live an, becouss
they are geed, Imparfied Maditerranean brior is one of
those things = the porfect pips momwriol. We proudly
offer i, o8 wo did bafore the war, in o pipe producad
by the sama craftimen’ af LHS, with the some solid -
rubber bif, sferling silver bond and all.

3

still made of
GENUINE IMPORTED
BRIAR

, Billiard Shape.
Antigue Finish,
Also Smooth

Every pipe 1
numbered,
registersd

Finish. Many ond guar-
| handsome antesd by
modals. LH3 |

1
L AW, STENN, bee. | |
Siprs Bidy., 59 Puarl 51,
Bhign, BT, ! |

Mokars ol famoui d@.

Uitra-fine 510
Purex Pipes $1.50, 53.50

AUTO-GLIDE

*W

America’s Prnduntiun I-In Amazed the World!

PRODUCTION SCOOTERS! That's what the Repuh-
lic Avistion Corp., Indiana Divn. iabove) and the Bell
Aireraft Corp., Georgia Diva. (below) eall their fleets
of CUSHMAN Auto-Glides.

These dependable machines nvernge hundreds of miles
dally, seooting around the plant BLVATLE miany dollara
and man-hours | carrying messengers, inspectors, ex-
press, mail and materinls,

dpecinl traffie system-—with dispateher, traffie rulea
mnd traffic guards—keep the fleet moving swiftly,
smoothly., The fleet dispatcher can tell you the saving
in man-hours 8 encrmous. Special servicemen can tell
zon CUSHMAN economy is important—over 75 miles to
the gallon ]

Im the same f@mithful way, hundreds of CUSHMANs serv
the Army, Novy amd Alr Forces—al home and st the front.

WRITE .. e o el vt [ e

Dept. BGZEM Lincolm, Nebr,

CUSHMAN MDTUR WORKS,
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start A profitable spare time or
standing self-help books on many subjects,

PAY-RAISING — EXTRA MONEY
Use these books to prepare for
full time business of your own,
improve your home, start a

Pain! L . 5 icen

il H'gl. F"'M""I',L,:,r; Hng{iu“[r’;oni'nm b

a better job—bigger pay—to
hobby. Popular Mechanies specializes in supplying out-
sheln ook for PR & -]

rﬁ[l‘]rrlr!nrll,l h:'ult:nl :’:‘""il 50 ln!-nr t.ll.ﬂln olnr-rltlml
. okt el W m "
"‘UP"“‘_"M Inrr‘:?:‘.‘m ViDies LEmbBbogg | . .':Ir_!, 51.98
s, Wi m:l:l trole ., S0 Plastics
Shop Motos rg{ Latest Information on
=I'|-l1||-~-—--l|i-il.lt manafietuee agicl e . §3,00

Nnug-nehu &

41, 4 (no dup. mat |H50 Tool Cab-
Locker Manu inets ¥You Can Build

Rofrigorated

Plant opermtion, qulrk (Mo, &F) .c:ous.. 298
o« B Your Car
" Hunerodn  of s-lmpl,l
Car repalrs, short euts

that will help n.'u!l: it
kst for the duration . .:l:l. 5

WLl Jar
'prlnu il loals luh
TM Bay Mechanic

reading seianl masel

shop PIADE. . . ocssa $1.50
Welding, Brazing & Sab- Tha Louk fur your hoy
during —any o ..., ... .. .53.00
How @a build  oawn Madern Madio Servicing . 95,00
wipmenl niwd  wse 0L Concrote  Handbiesk
w [T S 1 - 1| New book oo using
Garden Book E'%T-Ef:f ;m:.:nm B, i
Build own I:N:IIIHE-!. Ol Burner Hanabesk "~ 1

lowm  furmidurs,

Fu":‘;-';:'*z:m-'rugi:“ “l‘ 300 wWork cul of servicing ii 50

Stewl Fquare Pookel Book
Bulld own saw, dfil!, Bost metliods of ustng $1,00

Now book lnkes puess

Inthe, savder, <
M BETAfE— 3§10 - m'&ﬂ‘;’l‘i“ Repain
v B Mo M LRy * Covers e ori
Mewinding & Sereicing e i L B
Eleciric Motors (Mo TEAML Ly 1045 e E8.00
L TR Phota Buide
Running & Milling Ma- Constrict own el
chine fmew] ....... 51.50 mend, Eudgeis, B
Turm Scrap Into Money Lller pholos. ... ... 51256
Convert obd nuto gems :'Iornuntlnl Fn-rnn Prac-
ratoTs  Inlg  melors. tien 5 a o DO
Weldern, el 0000 2100 Wnlﬂrnnr Eieetric. -\ oo ,;‘i_ﬂ
House Wiring (Mo. BS Waldimg, Oxy-Acctylene
All information mec Wl Ilu.r. -cu.Lr.hlu. s PL. 28
ol [0 do conplote }uh. =11 MotallvFgy ... ... 1N T

H-anfﬂ Refrigeratson
A T e b i
i % “u:}h i [.u.“'” um:l..m bnatallation,
o e F Lo - s Pl e

S gtegaie Siplany oo

Warld's greatest book

for mechanlds . ..... 5600
Shecl Metnl Work

ek
seaea 500
lm-rlﬂn Hlnhililll'

Wurh:l nmu " st

Solf t|1ll.r|l|.hr||: in all I|.|.I||.|l|.u| Baok £4._00
PHeRg s . . . Machinery's Handbook
Tool & Saw Sharpening Establixhed | stunduris
1 2 . ol praciiess ... 600
Ariialured Winding Ropo"s Caloulator
Conmtraction, windling, FUFINE FuRde ey .1

repniring A THE Min-

tars, u'n"lrlerEm‘;u f M L2000
Build Your Own Boat

Deseribes 1T pogualar

anEs—poay beals, sail-

boaks,  plywood  ouis

board, eie. 192 pagesS1.50
Forging Practice . .S1.50
High Schosl Self Tluuhl

l‘lumh-lml Irental |!hﬂrl &

Far thoes without e
vious Aralniog ... 8150
Aireralt Shest Metal
Warkers Maneal ., . .. 52,00
fgney Making Formulas
3,000 wioys [o LRkhEs
farm  simple  ingredis
em.n. 1nto uuml prods

4 ¥r. course in oo
FOh saarssansiesaJRBLAE B 00 BEE L iicscaanasss
Carpent 1l\'l-nu llllh-n Manual, ,§1.50

dusdla, JF Lessaons in B
orn Jia-ditsu ... o .E51.89
llm‘lﬂrTrL l:rr.lTu PFractices &

Lpll.'.h: IT" s

’Ml\drp Waol

What to Make for 194
Mew 34 pa |."|.' 1h:mls [ 4 Dnly ook publishesd
handicraft. projects, . . e Arentlng comnnleizl

hIlII PrOviction  m

What s Make Libre use of cores |

B vols—11d4, 489, 42,

A1, A0 e slup, nEt.) B350 casting .
Blupprint Reading . #adorn Walch tnpnrmu
For buailding ordes . . 51,38 amd Adjusting ., ... £2.50

Winters Emgraving Bock

Pattern
i Tracticp] ooursg  in

i,
Jl.:t:.;c- IT;;:” Jewelry engraving . . 5350
l'!mu :I'nr Lessons  im  Ornamental
ke Ligy Penmanshio .. .....51.00

The "l'cul.lllvn Craftaman
Noew Ik dossriles
1-tl.'! d'!nLl Lhings lava

....... 21.00

pendomnes
Hnw l.-n. make oney
BT T
nolu:;u Brinil Romes 12
Belection of 10 (s
lar GERLERS sy .',;:.m

nTW Teooka ol want, wrile your nams anid sdiiiess Below, -rsd
mall this pdvertisement with T iy prcler or chock, heiside U h
bechisde 157 additional for Hll & charges,

Hookn selected will be malled 1!1[mn|ﬂir on our “money boack i

Fou're Tt tntim!y bul:]ll'lll:d." Funrmntee
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Mail to POPULAR MECHANICS PRESS

Depk S1G—204 Eask Ontario Si., Chicage 11, 11,
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UTICA TOOLS

<1 &

ALL TYPES
FOR MORE TOOL
~_ MILEAGE

UTICA ™% o 4

$20.°°| ENGINES IN STOCK

COMPLETE

The G. H. Q. miniature gasoline engine
that really operates i3 still availahle.
Owver 100,000 sold to date. 1/5 H.P. Com-
plete with fywheel and propeller, fuel,
15 accessories and full ingtructions. Fully
bench tested and ready to run. For boats,
planes, midget cars, ete. Send only §1.00
—SZhipped Collect C.0.1) same day. Send
o5 for fllustrated Catalog of hundreds
of hobby itema.

GHQ MOTORS, Dept. BV, 40 East 31 51., New York 10, M. Y.

SPEED CLAM

SAVES TIME,EFFORT
Handles work from 14" to
11", Simple to use. Just
ingert parts, glide arm to
position and pull lever
down. Permanent shield prevents marking work. One size
perves all needs. Sturdily built of selected maple. Weighs

only 4 Ih.
EMPIRE LEVEL MFG. CO.

Order YOUR new Empire
Dept. P-2IT

Speed Clamp TODAY!
Only 51.50, posipaid, T1T 8. 6th St., Milwaukes 3, Wisconsin

OPTICAL
15 LENSES

{All Lenits Mew—Edges wery slightly chipped)
. make your owi telescopes, Magnifers, dummy Set Eai,“
"
wiewlinder for  f-mm o cameen,  telepholo  lens, Only
ng and ultrn=cinsoup shots &nd bhundrests af otber
excltlng saperime
EDMU
27 W. Clinton Avenus, P. O, .I.udubull Maw larsey H:tEnid
TRAILER AXLES, HITCHES, AND PARTS
A
gocles, hitchis, and other traller paris, contact ¥ —tend
ug prompily.  Gemplets heuse trailer Bl =

Plus 50 PAGE Idea Booklet to Help You. ..
cAmers, photo cells, rifle scope, detachsisle el
Fhum-_nmul-.- Endizeis, foF expoerimental GiAies, copy-
D SALVAGE COMPANY 5292
@ Tf you ore inlerested in purchasing wrailer =
prints, 51.00. Write for free [Heroture.

A,
e

HAMMER BLOW TOOL COMPANY, Dept. 103, WAUSAU, WIS.
Hay you seaw i in Populor Mechanica!

BRUSH PLATING OUTFITS

- far autoparts, reflectors, faucets, b!l:ifl:h-!., &
Mo tanks necessary. Free particulars.

GUNMETAL CO., AVE. M, DECATUR, ILLINDIS

AUTO ENGINE SPEED CONTROL

) GOVERNORS

= Clve constant speed to- any auto oF
truck engine, when used for power, Fully gunranteed, Simple
instructlons, Oil ring bearing $12.00, Ball bearing $18.50.
Prepaid., Also additional carburetor butderfies, In Monireal,
1546 Wiseman St. Latin Amer. East Asiatle Co.  Free

eleculars. CANDEE, 2641-0 5. Hill, Los Angeles-T

MARCH, 1944

A loose tire like this is
» liable to slip on the rim
and damage the valve.

2 To keep tires tight, first re-
s move them from the rims
and lightly sandpaper both
the rims and the tires. Coat
adjolning surfaces with Casco
glue and replace tire.

lelm loase bike tires is only one of the
hundreds of uses for Casco Glue.

This versatile adhesive is today preferred
by thousands of industrial woodworkers and
amateur home crafters. Here's why:

Unvusual strength. Casco Glue sets chem-
jcally and hardens to form a bond of re-
markable strength and toughness.

Greater durability. Highly resistant to wa-
ter, heat, and age.

Easy to mix. You don't have to heat Casco
Glue, It mixes quickly with cold water.

Economical. A little Casco Glue goes a long
way. Mix it as you need it. The powder, if
tightly covered, lasts indefinitely.

For special outdoor jobs and water projects,
experts recommend Cascamife—the com-
pletely waterproof plastic adhesive.

Casco and Casca-
mite come in 10€,
25¢, and larger
packages. Sold
by all hardware
stores.

scribing B0 handy gluing hints. Address

CASCO" = GLUE

350 Modison Avenue, Mew York 17, M. Y.
#Sats chemically—hardens permanently”’
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Pin-up picture for the man who “can’t afford”
to buy an extra War Bond!

OU'VE HEARD PEOPLE 8aAY: “I can't afford

to buy an extra War Bond." Perhaps
you've said it yourself . . . without realizing
what a ridiculous thing it is to say to men who
are dying.

Yet it iz ridiculous, when you think about
it. Because today, with national income at an
all-time record high . . . with people making
more money than ever before . . . with less and
less of things to spend money for, . . practically
every one of us has extra dollars in his pocket,

‘The very least that you can do is to buy an

Let’s all BACK THE ATTACK

extra $100 War Bond . . . above and beyond
the Bonds you are now buying or had planned
to buy. In fact, if you take stock of your re-
sources, you will probably find that you can
buy an extra $200.. . or $300. .. or even $300
worth of War Bonds,

Sounds like more than you “‘can afford?"
Well, young soldiers can’t afford to die, either
+ « « yet they do it when called upon. Sois it too
much to ask of us that we invest more of our
money in War Bonds . . . the best investment
in the world today? Is that too much to ask?

W UG [T W
¥

: TH

WAR LGAN

POPULAR MECHANICS MAGAZINE

Thisis an official U. 5. Treasury advertissment—prepared under auspices of
Treasury Department and War Advertising Couneil
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Turn Your IDEAS
INTO MONEY §

SUGGESTIONS WANTED FOR
PRODUCTS THIS PLANT CAN MAKE

Ohar enlarged facilities for precision manufactur-
ings mow cogaged 10055 on war work, can be read-
ilv converted to peacetime products when victory
15 Won.

If vou have suggestions for postwar products,
write us describing vour invention., We are pars
tienlarly interested in the following tvpes of prod-
uels —tove and games, electrical deviees, anto
aceessories,  household  ftems, including metal
furniture, kitchen utensils and tollet articles.

Your Rights Will Be Fully Protected

Send us a deseription of your invention but do pot |

semid finizhed drawings until they are requested.
Our cogineers will examine carcfully all ideas, TE
vours are acceptable, an offer will be made for
either an outright purchase or use on a rovalty
]lu_-:i:-. 'IJlut is lllulluLEI_v Ruli!f.'u'l-e:-r_'n “ rilf' I"U_‘ﬂ.
War Planning Committes, Drepartment 3 1°M.

ARNOLT MOTOR COMPANY ‘

Warsaw, Indiana + Peocetime Builders of

SEA-MITE Morine Engined

WELDING

BRAZING
and
SOLDERING

® How to Build Your Dwn
Equipment and Use It
Effectively

 WELDING BRATIN
ANT SOLDERING

i

[ JOPULA MECHANIGS PR

COMPLETE CONSTHUCTIONAL DETAILS ON:

Tn:r:l];l for Brazing Bandsaw Blades Assembled from Fipe

ittings.

Soldering Irons for 6, 32 and 110-v. current.

.’-n: ...n]dnrlng Terch.

Electric Epot Welder for Small Shop.

Are Walder that Handles Sheet I'-:[atl:.l] Up te 3/16 in. In
Thickness

Pnﬂﬁle Unii with Welding Generater Driven by Auto

otar,

Electric-Are Furnoce to Melt Meials and Make Alloys,

Electric Furnace for Annealing, Heat Treating, eic.

Semi-Portable Tube Rectilier Converts a. e, 1o d. c.

Small Gas-Fired Blast Furnase.

Blast Burners from Rods and Tubes.

HELPFUL ARTICLES ON:

The Right Weld, Oxyacetylens Walding ond Cutfing,

Stainless Steel Soldered, Brozed end Welded, Brazing
Bandsaw Blades, Split-Second Scldering, When ‘and How
fo Spat Weld, Heat- Treating Iron and éiﬁui

:lenufir!nz%
Metal in Broken Coslings. Price

POPULAR MECHANICS PRESS
Dept. 000 & 200 E. Ontario Street, Chicago 11

MARCH, 1944

A SAFE WAY
to drill Glass and China

In preparing frameless mirrors for hanging, or in
converting a favorite bottle or jug into a table
lamp it is often necessary to make holes in glass or
china. This usually presents a real problem to the
eraftsman. Attempts to make holes witk an ordi-
nary drill, or to break a hole with a punch usually
result in ruining the object.

A safe, sure method is illustrated above. Here a
metal tube, held by the Jacobs Key Chuck, turmns
in an abrasive compound. Under pressure of the
feed lever a clean hole is ground through the glass
or china.

This is Only One of 19 Operations

Covered in the New Jacobs Book
For detailed instructions and illustrations of this
operation and 18 other unusual uses for your drill
press or lathe, send for a copy of our new booklet.
It contains 49 illustrations, explains how the set-
ups are made, shows the tools used and, in some in-
stances, tells you how to make the tools themselves.

L“.‘,’\ M( L

WORLD'S LARGEST PRODUCERS OF DRILL tl-ll.lfl'.i'

.'Iml:: Mip. Co.

134 Jacebs Road, Hartford, Conn.

Please send me the booklet immediately.
I am enclesTng [0¢ to cover handling and
meailimg eodts,

Say you sew i in Populer Mechonrical



« DYNAMIC

/Vﬂll/ HEAVY DU

This portable Dynamic W
venient, pPropecly

only poseilde swith a or,
reensive mockine. 3=

Malntenance Men: Farmers: Mechanics:

I Inexperienced. vou oo skl
following the practieal, simpli

DYNAMIC WELDER CO.,

nlder—apasily cnr-
ried liihl- 1o the job=—plugs into ony cons .
wired 118 wolt
light c:rcult—nnrk: on Iron, Stasl.
Brones mnd other metals=—has
elght matallic and carbon are welding
heat staZes—oees wark you would think
mare ex-

DESIGMED TO DO HIGH GRADE WELDING INEXPEMSIVELY
Machine Bhopsa;
R ol Foli Woeldhey Shapes: dsing the Dvnamic dnd 66 so b
wseful that they cannal &Mond (6 be withodt [,
|-uu:'|! e oo on variety of high srade welding jobs is
operating and welding instroctions

II—AD. East 23rd 5t., Chicago 16, 11l

Saves
VALUABLE TIME
and MONEY!

Onee you see & Dyoamie in
operation you won't be withs

i

Comes completn with helmet,
Tials,

3 calrles, slecirode holder

II‘..‘:DHPLE'I'E < e A .

Write todny for free priority
BEE|SIATCY &kl parileulics -gn
how” to-] dqualify l'-ur one
these amazingly wanﬂﬂ-ﬁ
welders, Act  mow  while
Lhey nre BEIL l'l-IHIl.NE Gll.
detalls on our 10-=day

oiler,

Auto, Genersl

Foundrbe
ispanaslsle msd

LT shs

2 or 3 vines will produce encugh
tomatoss [or the average family.

New BURGESS CLIMBING

TaP-L-CReR

TOMATO rapidly grows to a
height of 10 to 18 feet., Grow
. on trellis, side of house or barn
v or a3 a bush in garden. Beautiful
erimzon, eolid, meaty froits of
best quality, some welghing
over 2 1bs, each. The most pro-
ductive of all tomatoes, Trial
packet 10c—3 for 25c, postpaid.

_,"h— CASH PRIZE CONTEST
f:." '} Send for FREE Garden Book

'l'\

e givingfulldetailsabout CASH
PRIZES to growers of this
BURGESS SEED E PLANT CO.
311 ¢.‘l‘...d.nLEEEUIIﬂ HIEH..
WANT @ permanent busi-
ness  professicn of your
BECH
FOOT CORRECTIONIST.
Enrnings in this greatly
meeded profession ron os
high -nsl ER0-8100 weakly after a few woeks home tralning—
Lo buy., 47th year. Write for free bookiet.
Stﬁghenaun System of Foot Correction
28 Back Roston, Maks.
sty ]
WORLD'S LOWEST PRICED
FREE TRIAL
IDEALFOR INCOME TAXSoA54s: ONLY 52
TURATE. Mol L. (lmmwhw-ﬂlmllya TOTAL EUI'I'
bOnger Nick, Azlds, sulien multiplivse, SEM
slivides, Counis an b jen m L]

wonderful tomato.
own? Then OME A
nat medical or chiropody—no further eapital needed, no goods
MIMHE Mln“l" Voot Pockit Size
II| Fayn I"'\I
|II-|.3I{|’.I\'IDF faie] 4 diral n.fl—rnrll-

.

| ness, Income Tox and Sehool uae. \Il"l‘d ¥ AACK GUAR-

v . Sowid name and sdiiress. n;' l:lnlrn.m I:II'II:!

o | B2.00 pus posteme. (Send full cash outeldy 1 sr

m-q:l.nm.. | Maney back in 10 davs if not deliohted. AOENTS WH‘I
0.

| GALCULATOR MACHINE COMPANY {Hfr:l}

DEPT. 151, P. . BOX 1118 CHICAGO, ILLINOIS

POST-WAR PRODUCTS WANTED

We are Interested In new products whoses principal
parts might be forged, cast or pressed from steel,
aluminum or magnesium. Will consider developed
or partly developed ideas. Correspondence inwited
with inventors, designers, engineers and patent at-
torneys which will be treated in strictest confidence.
Established over 60 years, we hove capable engineer-
ing nnd experimental staffs. Prompt nttention. Write

RESEARCH ENGINEER, J. H. WILLIAMS & CO., BUFFALD 7, M. Y.

This Horse-Shoo Ring,
hand-made, hand-en=
graved, inlnid with sim-
ulnted pearcl. I8 &
KENOCKOUT! Shoeand
ahn ||| of everlanating

Monel Metal Is

GUARAHTEED 20 YEARS

Supply ia I'.|1 fted . . wr order] SEND MO
MONEY. F [ man ank 5 plus oxe vx and

delighved.

ive doys if not

DoatnEe, ||_|_l_:|." for .|'f||!.l| ir

American Jewelry Co., Dept. 20-H, Wheeling, W. Va.

Wonder-Tone NOISE ELIMINATOR

Just sliacly ta yourf Fedlo (long, SLOFE wWavel
m.q LT pu.m rrm from discrmeting
olmes, Eond-No-Mo Pay Postman 80c plus
i@ or fend AOe whil worll semd Tostpaid.
Em:um in & days for refund IF oot delighted.

'l'mTDIE DII'IHIT D!‘l ELR L

510,95 UP
EETUMB STUNES FREIGHT PAID
_,--.‘- H‘h&:ﬂillf Orasite ased Marhla, Lettersd. Guarasisal. Weils L3

ated ammmplos of sobe. Wikthout Delay. Onrder By Mafls
OMECO, FLA.

l.l . MARBLE & GRANITE CO.,

Share ot U.S. Defense BONDS »x STAMPS

A-18,

Dearwe] [
of wor pls

el
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WAR WORKERS-WIN PRODUCTION AWARDS
¢ a-Tools nre used on ]Illr!lj.l:'ljd of joba, In thousonds
td, because they nre soch greot time nnd labor savera. '—SH'ESFS"—'
ﬂll.tt’l:!llll Y :-:hr-h
i .

P llﬁiﬂlh'lﬂ Il||.“l||. ?hbr“'}trrhﬁlrﬁ: ::-'lﬂ
s, s, volunige. gheia avd JUE )T D
mar

finishing . . I:
I:‘II_I.‘F'IHIIHIP'F. ‘Only Moto-Tool has all these fe I
SO0 Tpam. (pssuTes beiter work and bengthens Hife of
rl:lu'rl'l shocknroaf (hakeliiel case; oll-legs (oil-sealed)
Lienrin fan-cocled  moter fcan’l  overbeath Cpder
Aok 'an'll and ascceasories at vour dealer; ar dinect G
16ty trial,  BEoney- ’I“uh xlu.umnl,ll-r'i Ty [:r I“I.mjty TO SAVE TIME=—
BMoto-Tool_In your work, ask your empleyer for s prior
number. Cata FREE. CUT cOSTS AND

DREMEL MFG. CO., Dept. T114-C, Racine, Wis. SPEED PRODUGTION
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MOTORISTS Wanied/

Tl von permit us to send you at our risk

i i ht-“.-‘m:u-nml.m ndevies which autoowners

here are praising? Install it on your

eat it mt oor Hek, Unlesa it trims dollars off

?Wrm hi:lrsbrllv‘mzup‘bu = on grscline con=
Fumptian, power, 'lhumll:er pwku%

fuster nece mm.;n m, the test will eost yoa nothing.

Automatic Supiﬂ:harﬂe Prme-pla

Voco-matie ia ntmthg different] ﬂ?ﬂﬂtﬂm

tbﬂnu reh rineiple by nutomatically add=
n e:l.tn. n,drawnfree from the

to tha 'I:e-rt of the gns Eﬁ:tur& It !1
nad &' W
oestiosdqtattperia L2 o oo o raqsied Saves

nd ml.i 1
L

tractor owner aprospect. Bend
T “mﬂhnmmutmm

A REAL Money Maker

for farm or factory. Uses
chea hquld fuels. Pays for
HSEIF out of savings.

MAKE MONEY

Start a wood saw-
ing business — turn
spare timber into cash. Factory prices;
cash or terms; FREE Catalog.

WITTE ENGINE WORKS
1600 Oakland Ave. KANSAS CITY 3, MO. |

- WELDERS MICRUMETER

+  Every WELDER Should Own One!

Arcurnbe nllI sraties of DUTT snd FILLET TYTE
o WELDE. h L! aid of eonves of coacave fille ':!

' ORDER DIRECT FROM THIS AD nm.'r. -
Weiding Syrbels Chart Inchuded FREE

-
\/ CHICAGD TOOL and EMGINEERING O,
B365 Seubh Chicage Ave. CHICAGO, ILL.

i I

MNow ... you enn make your letters to that boy or girl in
pervio nnd to friends nt home ke o ﬂmnnl wieit"
'ﬂrhu:nfnu A Heh, two-Told Phot ici-lﬂhmrr$
with life-Hke phatograph of yoorself st the Tn:p A mnr-
velona morale bullder, ldeal mrtmlhu friend's pieture.
E-Pﬂ-‘-lﬂ-l-'ﬂ"'ll it llern:] F1.. 00wt nrwm- rl11|ml1 T n-l'l-
ative for oir Bpecl oI a P

MATIONAL P PHOTO ART, Dapt. 12-9... Jll'lﬂ'ﬂllﬂ 'l'll'h-.

Decorative Decalcomania Transfers

Imported ﬂmnns of all Sizes and Types—
Flnwﬂs Fruits, Figures, Birds, 25,
Horse Heads, Ships, Juvenile, Tropical,
Chinese, Peasant, Colonial, Inlay, Bor-
ders, Initinls, ete., for Furnl'-
fure, floors, Walls, Trays gnd
800 illustrations In
Deduetible on first order
Dept. PM-43

10, <D

i
what nol. Catalo
Color sent for

of 1 . L. C. WEL
25 "East 26th Street,

ew York,

MARCH, 1044

Now

IS THE TIME

1o PATENT2 SELL
YOUR INVENTION

Mow, more than ever before, ia the right time
to patent your invention. Why1 Hecause manua-
facturers presently engaged in war production
are looking mhead to the future by buving up
patent rights now, so they will have new and at-
tractive items to make and sell for civilian con-
sumption as soon as the war is over. This j&8 what
happened during and after the last war. Hence,
the smart thing for you to do is to look ahead
to the future too. Protect your invention by
applying for & patent now, so you will be in
positlon to eash in on an outright sale, or om
the royalties your invention will bring.

“PATENT GUIDE"” SHOWS WHAT T0 DO

Our Free “Fatent Guide" containg completa
information sbout patent procedure and how
to sell inventions, It tells you how to find out

whether your invention is probably patentable;
whut steps to take in order to obtain patent pro-
tection for your invention; how to arrange for
the profitabler sale of wour invention; and how
to secure financial ha:kinfwif TECESEATY. {!u.r

“Patent Guide" givea many illus.
trations of stecessful inventions: how
many simple improvementa on already
existing inventions proved to be large
commercial successes ; containe counts
less other items of vital inter=at to
nll inventors including the illustrm-
tion of over 160 basic mechanical
movements. With our "Patent
Guide" you also will receive free
a “Becord of Invention™ form
with instructions for making
disclosure and establishing date
of your invention,

TAKE FIRST STEP NOW

Bend for your free "Patent Guide” today. Re-
membar—action I8 Important—delay may be
coatly, H’u! th! cn'llpnn in an a‘nvelnna- or paste

it on NO

'EI.MIEHﬂ ﬂ FMEN & I'hl.l‘l’E‘I’ B. JACOBSON
Iupzatfrwi Patent Attorseys

41R-C Adams Building, Washingtan,

CLARENCE A.0 BRIEH
& HARVEY B.JACOBSON

Repistered Patent Attorneys before the United States Patent Ofice
41R-C Adams Building, Washington 4, D. C.
Plepse send me Four 4B-Page "Patent Guitde for the
Inventor®” and specially |r:r|'|mr\('-|! “Reeord of Inven-
tion” FREE., This request does not obligate me.
MNAME. s ss ssa nwa swusna L L O O O e
Address u . . .

Cityssw v nwmas s ssmaaamwr prma o rw R e e

(Tlease wrile o print plainlyl




FIRST A/sD

FOR THE
TANKS

=
&)

Hurtling at top speed over rough terrain,
fighting dust and dirt as well as enemy shell
fire, even the toughest of tanks may occa-
sionally call for mechanical first aid.

Dangerously elose to the battle lines, gal-
lant crews of skilled technicians follow with
their mobile machine shops, ready to make
emergency repairs on any ailing tank and
speed it back into action. And there are not
many jobs they can’t do in the ficld, for their
equipment is carefully selected to provide
the utmost versatility and precision.

An essential tool in the mobile shop is
the lathe. We are proud that one of our war-
time assignments is to supply South Bend
Precision Lathes for these indispensable units
in America’s motorized army.

SOUTH BEND LATHE WORKS i suioees For 37 veas

FRINTED RY POPULAR HECHANICE COMPAMY, CHICAGO, ILL., W. 8. A,

192
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CICGHTER MOMENTS with
fresh Eveready Batteries

“Fox, old boy, looks as if you'll have
to find yourself a manhole!”

ALMCIST our entire production of “Ever-
eady” flashlight batteries is going either to
the armed forces or to essential war indus-  presw BATTERIES LAST

: ’ LONGER ... Look for
tn:as. So please don’t blame your dealer for e e
being out of stock.

Before you buy anything else, be sure you've bought
all the War Bonds and Stamps you can afford.

THALT =M AWNR

The ward “Eveready” itz a registered trade-mark of National Carbon Company, Inc.
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"HOME ON F

URLOUGH | " —

what hearl-warming words those are when you have & man in the sarvics |

First in the Service... CAMELS

ES, Camels are the number

one cigarette with men in
the service, They are following
our men on every ocean, to
every continent.

And it's Camel's job to see
that our soldiers, sailors, and
marines everywhere get their
cigarettes fresh —the way they
like ‘em.

That's why Camels are pocked
to go round the world — packed
to senl in that famous Camel

Raver and extra mildiesi—any-
where, for months of o time.

The Camel pack keeps yowr
Camels fresh and full-flavored,
oo —preserving for yer the ex-
tra goodness of Camel’s march-
less blend of costlier tobaccos,

K. J. Keymolds Tobaco Co,, Winston-Salem, N, C.

WHEREVER
HEIS...

The tavorite cigaretia
with men in the Army.
Mavy, Marines, and
Coast Guard is Camal.
[ Basad on actual
sales records.)




